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DESCRI PTI ON THI AZOLYLBENZOFURAN DERI VATI VES AND PHARMACEUTI CAL
COVPCSI TI ONS CONTAI NI NG THEM This invention relates to

novel conpoundwoam87190 pharmaceutically acceptable salts }gﬁ@ﬁg 7
More particularly, it relates to new t hi azol yl benzof uran derivatives

and pharnmaceutically 5 acceptabl e salts thereof, which have activities
as | eukotri ene and Sl ow Reacting Substance of Anaphyl axis
(hereinafter, SRS-A) antagonists or inhibitods, to processes for
preparation thereof, to a pharnaceuti cal conposition conprising the
same, and to methods of using 10 theDESFBIPREPMpeutically in the

prevention and/ or treatment of allergy or inflammation in human
bei ngs or ani mal s. One object of this inventionis to
provi de newTHIAZOLYLBENZOFURAN DERIVATZVESy AND: RHARMACEUT IGAL iCOMROSTTEONS CONTAINING
phar mgceut i B#M y acceptabl e salts thereof, which possess activities
as | eukotriene and SRS- A ant agoni sts or i nhi bitors.

Anot her object of this invention is to provide processes for the
preparation of said Heis vatvenddoandelates st tsovdkerampounds and A

further object ghatblSedt ¥ty dckapkRnPEOYA s Anereos PhAT MaCEUL | cal
conposition conprising, as an~-actl VB I ngre(ﬂ erﬁ, sai d

t hi azol yl benzof ur an ¥R¥%¥e \Ranticulandy, it relatesmdmutiesal |y acceptable salt

thereof. 25  thiazdiylderfzetubah QBESGALPhed irti igh4aalcRBth8al PyProvide
a therapeuti cal _nethodq for the prevention and/or treatnent of allergy
or inflam?tion?C% %i}reesaéutﬁ EBP%&?P;: dfhich haves@aghivigiesiasis,
hepatitis, brorbéikotsiegasiahidt B3ow Reactfs®Hidtiante I&%nﬁﬁegh'ié:‘éis o
2[};2[(' tis, neph(ﬂéfegi’na%):er,' BEEQW&S{Xgob&“éet's %rs%%igbi%ggg, 6 9 septic
processes for preparation thereof, to a pharmaceutical
composition comprising the same, and to methods of using
10 the same therapeutically in the prevention and/or
treatpent of allergy or inflammation in human beings or -
animals.
One object of this invention is to provide new and
useful thiazolylbenzofuran derivatives and o
15 pharmaceutically acceptable salts thereof, which possess -
activities as leukotriene and SRS-A antagonists or
inhibitors.
Another object of this invention is to provide
processes for the preparation of said derivatives and
20 salts thereof.
A further object of this invention is to provide a
Pharmaceutical composition comprising, as an active
ingredient, said thiazolylbenzofuran derivatives and
pharmaceutically acceptable salt thereof.
25 Still further object of this invention is to provide

a therapeutical method for the prevention and/or treatment

of allergy or inflammation, and more particularly of
asthma, psoriasis, hepatitis, bronchitis, gastritis,
esophagitis, pancreatitis, arthritis, nephritis,

30 inflammatory bowel disease, shock [e.g., septic shock,
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2 anaphyl actic shock, etc.], arteriosclerosis, mnyocardi al

i nfarction, cerebral vasospasm rhinitis, conjunctivitis, eczenma,

i schem c cerebral disease, chronic obstructive | ung di seas ebr al
edema, adult WR¥B Mt ory distress 5 syndrone, neonatal pdiston
hypertensi on, Chrohn's di sease, dermatitis (e.g., atopic dermatitis,
etc.), rheumati sm gastric ulcer, peptic ulcer, gout or the like,
usi ng said thiazolyl benzofuran derivativesg and pharmaceutical ly
acceptabl e salts thereof. 10 Sone thiazol yl benzofuran derivatives

have been knovanaphylaasidestoickedetEol, cxxetimsalerdsiket myocgrdialhem ,

16, 97(19./9 I cal 1 . 9 ‘s d
o opean Pat ISR GRTRIBPLCLePOTPREY (F by gy congfeFbieig, ANt
obj ect thi azol e¢tmwmofiachender cexebvat disedse, chronigyehstouchi®e new and ’
can be represeiiigy dboddie, ! Ak BYER edema SR RpILROEY) aistress [or 1]

wherein R err] Si ng ohd or | ower
al kyl ene Bpti osundxome, neonatal pulmonary jyReztensdont RREPYR Soxo or

hydroxy, and 4jgease, dermRtitid 818! Cdpic HewataREsPNatEY),
substituted with one or nore suitable sub téttgig(s);
i ’

or 30 rheumatism, gastzigoRiCetib RN PIGeEm IPPE QR

substituted widdimnaeadd FBiazelylBehfofuran derivatives andsubstituent(s)
and at | east one of whi al koxy optionally

ch _i | ower
substituted wk fmacettically acceptable salts nggg'carboxy, car boxy,
| ower 3510 Some thialzblltbenzafiedre rdexictatd vesohpvepbeemakigwn

WO 97/27190 4 described, for example, in J. Hete%g£§&597égg87§-l§'

97(1979), Chemical Abstract, 70, 11630b and 80, 152062t,
and European Patent Application Publication No. 0 528 337.

15 " 'The object thiazolylbenzofuran derivatives of this’
‘invention are new and can be represented by the following
general formula (I) :

- S Rl—E $ L= I

wherein Rl is lower alk&l,

25 L is single bond or lower alkylene optionally

substituted with aryl, oxo or hydroxy, and
Q is a heterocyclic group optionally

substituted with one or more suitable
substituent(s); or

30 lower alkoxy substituted with aryl which is
substituted with one or more suitable
substituent(s) and at least one of which is
lower alkoxy optionally substituted with

cyano, protected carboxy, carboxy, lower
35 alkylene, a heterocyclic group optionally



3 substituted wth oxo, or am dino optionally
substituted with hydroxy or |ower al koxy, and its salt.

5 One preferable genus within the enbodi nent descri bed in
general formul wo{d727ie8 t he conpound of the formula [ ern 00073
wherein -Alerr]-Alerr]-Aerr]- is (a) -CRlerr]=CR err]-X-, (g%mumw
-N=N-NR[ err]- or (O -NR err]-N=N-,

Xis S, 0 or NRerr], and Rlerr], Rerr], Rerr], Rerr] and
Rlerr] are each independently 3 hydr ogen or suitable
substituent, 20 in_a d'tLon to their significances above, when
R2 and ﬂ[’g#’]" uFed wklh a%sye OFc ML ROt APt tomakily
atoms to which they are attachedbstbeyté@rwith hydroxy or lower alk
aromat-i ¢ ring optionally, UQ%LiLQiEd w th one-or nore
sui tabl.e substituent(s). 25 : Wthin this genus is the preferable
sub- genus of the conpound of forrmula (I1) wherein Rl err] and

Rlerr] are gach i ndepaadepbky o) s tituent . sel ect ed
fromthe group consistin§ of g%yﬂé %arﬁ%%?ﬁﬁgé the embodipent descrihed
aryl; and | ower 25 B¢PeSpLi Sarmpla (I) is the compbuhdtef thé hE@eaila car boxy,

protected carboxyI): hal ogen, a heterocyclic group or cyano,
Rlerr] is hydrogen or |ower alkyl optionally substituted with

aryl which is optionally substituted with carboxy or 35 prot ect ed
car boxy, and WO 97/ 27190

PCT/ JP97/ Q@073

1 N IONY, N-al
R ;' | L~ (11
S’) & 3_4i2 )

15 wherein -Al-a2-a3- is (a) -CR2=CR3-X-, (b) -N=N-NR4- or
~ (c) -NRO-N=N-,

X is s, 0 or NRG, and |

RZ, R3, R4, RS and R6 are each independently
hydrogen or suitable substituent,

in addition to their significances above, when RZ2
and R3'are taken together with the carben
atoms to which they are attached, they form
an aromatic ring optionally substituted
with one or more suitable substituent(s).

20

25

Within this genus is the preferable sub-genus of the
compound of formula (II) wherein

2 3 :
R and R” are each independently hydrogen or substituent

selected from the group consisting of acyl: carboxy;
protected carboxy; aryl; and lower alkyl optionally
substituted with acyl, carboxy, protected carboxy,
halogen, a heterocyclic group or cyano,

is hydrogen or lower alkyl optionally substituted with

aryl which is optionally substituted with carboxy or
protected carboxy, and

30

R4

35



4 Rlerr] and Rlerr] are each sane as Rerr]. A preferable
second genus within the enbodi nent described in general formula (1) is
t he conpound of the 5 formula (111) : [err] wherein Y is

CR[err] or Rlerr], Rerr], Rerr] and 'L”?ﬁgﬂeach
|ndependentl§7°ﬁ93g?‘3&en 15 or suitable subsR%ﬁr{Jen ,

In addition to their significances above, when R err]

and R[err] are taken together with the vicinal car bon
atons to which they are attached, 4 they form an
aromatic ring optionally 20 substituted with one or nore
sui tabl e RS and R® are eactsumisd aserf(s). Wthin this genus
is the preferable sub-genus of the conmpound of forrmula (I11) wherein
25 Rlerr] and Rlerr] forma ring together with the vicinal carbon

atons to which thek pmefemab&ﬂuahcamddngasryiahﬂnFthrthndiment

represented b Sggacy%é u%egrg%/ralp formula (1) %s[&qé]%ompour& e kheS

hydr ogen; cya ed car heterocycllc
group; | d@ner ﬁbkyﬂlmpthhhlﬂy substltuted with acyl, carboxy or
prot ected carboxy; or | ower al kenyl optionally substituted W th
car boxy or protected carboxy, " Rerr] is sanme as Rerr], and
35 Rlerr], Rerr], Rerr] and Rlerr] are each wndependently hydrogen or
WD 97/ 27190 PCT/JP97/00073
- /’
10 P Z
. s \Tg

wherein Y is CR10 or N, and
R7, Rs, RY and Rio are each independently hydrogen
15 h or suitable substituent,
in addition to their significances above, when R’
and R® are taken together with the vicinal
carbon atoms to which they are attached,
they form an aromatic ring optionally
20 ' substituted with one or more suitable
_ substituent(s).

Within this genus is the preferable sub-genus of the
compound of formula (III) wherein
25 R7 and R® form a ring together with the vicinal carbon
atoms to which they are attached, and R’ and R® are
represented by the structure :
-cR1=cr12-cRr13-cr14-,
R? is hydrogen; cyano; acyl; carboxy; pfotected carboxy;
30 a heterocyclic group:; lower alkyl optionally
substituted with acyl, carboxy or protected carboxy;
or lower alkenyl optionally substituted with carboxy
or protected carboxy,
R10 is same as R9, and
35 Rll, Rlz, R13 and R14 are each independently hydrogen or



5 substituent selected fromthe group consisting of

acyl; carboxy; protected carboxy; hal ogen; nitro; am no;
hydroxy; |ower cycl oal koxy; | ower al kyl optionally
substituted w Wpdpb@gen, hydroxy, acyl, 5 car boxy %Wed
car boxy; and | ower al koxy optionally substituted wth cyano, a
het erocyclic group, acyl, carboxy, protected carboxy, |ower

al kyl ene, or aryl optionally substituted with hal ogen, acyl,
carboxy or protected carboxy. 10 5 Wthin this sub-genus is
the preferable class éﬂbéﬁh%, coqgound of the forrmula (111)

wherein Y is N 1tuentpselected Sromitdhe grompc cgnsiptingdos 15

one of err], er r JacyR;ecarbaret; Rbestdctsd | .k . ni .
Jerl, Helriacilecarhony; pesticten aiition; RXloggd; tREQA within

t he otthers are each e . pref éra
t he enbodi ment QMgéggrﬂggﬁo¥%'g%?%ﬁ%ﬂcxéiQﬁﬁhﬁxUF)19§e¥h®1hwhpound of
the 20 formula (1) ®RéAenallyisulsstifwtdomithihdlogen, hydroxy, a@yiS | ower

al koxy subssituted wichRpakyl vgfg ' . aryl groudp is
substituted with one or nn?eor tdcted carboxy; and; lower atko®y dif f er ent

- al koxy group(s) optionally substitufed orihl gyanbsta thewstomydl jear boxy,
25 - gpoah£Ch CH, a o, _l.ower
é&h, %.yﬁ%%te8¥ga tarboxy, lowerg pstit ut ed

al kyl ene, a heterocyc%'c %#oup optionally
with oxo, or anidino® i[SY} 24 |QF aryl optionally substitmffet iwithed W th

hydroxy -or | ower al kbayoger30 acyl, Cd@bbh?”o%h'foﬁﬁ%%ﬁhiégfﬂg yE)referable
a (I

sub- genus 1¢f the conmpound of fornu wherern Is | ower
al koxy substituted with aryl, wherein aryl group is
substituted with | ov¥thikdhis sub-genus is the preftdb1eWeiagdkkg¥Yene

substituted w tgg B £ 2197190
PCT/ JP97/ 00073 ﬁ}%, e formula VHi7)
: wherein Y is N

R? is a heterocyclic group, and
15 ' one of Rll, R12, R13 ang R14 s lower alkoxy and
the others are each hydrogen.

A preferable third genus within the embodiment
described in general formula (I) is the compound of the
formula (1) whereip L is single bond, and

Q is lower alkoxy substituted with aryl, wherein
aryl group is substituted with one or more
of the same or different alkoxy group(s)
opticnally substituted with carboxy,
protected carboxy, acvl, cyano, lower

20

25

alkylene, a heterocyclic group optionally
substituted with oxo, or amidino optionally
" substituted with hydroxy or lower alkoxy.

30 Within this genus is the preferable sub-genus of the

compound of formula (I)
wherein Q is lower alkoxy substituted with aryl, wherein
aryl group is substituted with lower alkoxy

15 and lower alkoxy substituted with carboxy.



6 The object conmpound (1) or its salt can be prepared by processes as

Illustrated in the foll ow ng schenes. [err] WO
97/ 27190 PCT/ JP97/ 00073
7 e
[err] WO S27190 PCT/JP97/00073
6

The object compound (I) or its salt can be prepared
by processes as illustrated in the following schemes.

Process 1

RI_E— p cYclizatJ.on Rl-U—f_I}L-Q

{IV) ' ' (I)
or its salt or its salt

1 dg B2 . o N
RIE){:@""L"’“Z .“__‘_!f_!b‘_,ﬂ@mh 4 I
(VI) R3

(V) (II-1)
or its salt or its salt

R’ R’
N ¥ N X
9 9

(VII) (VIII) (III)
or its salt or its salt or its salt



R15 am no group WO 97/ 27190

PCT/ JP97/ 00073 8 Process 7 [err] WO
97/ 27190 PCT/ JP97/ 00073
9 WO 9727190 PCT/IPI7/00073
7
Process 4

. o o
N deesterification N

(I-1) (1-2)
or its salt or its salt
Brocess 5
15
R
-8
N ° { )R N °
IX
1 -n2 » pl .03
R H j_-% Q" 5r its reactive ¢ H j_-q;- Q
derivative at the
amino group
{I-2) or its salt (I-3)
or its reactive derivative- or its salt

at the carboxy group
or its salt

. o Rl*E;;;P_E;f:]:::;FL—Q4 —_ Rl{E;;Eﬁ_E;i:]:::;}L-Qs

(I-4) (I-5)
or its salt or its salt



[err] | or its salt VO 97/ 27190

PCT/ JP97/ 00073 10 [err] Process
14
WO 9727190 PCT/IP97/00073
8
Process 17

| /’6 | dehydrati | N ° |
N ehydration
Rl@—t:@:.—qs - UQ_EIE,L-Q?
S

- (I-7)
or égsaialt or its salt

| ©(1-8)

(1-7) or its salt

or its salt

o debenzylation o
N N
m_Es—j_,t__\@L-Qs :RzJE_j__E@L_Qm
. ! - s .

(I- (I-10)
or égsggalt or its salt



WO 97/ 27190
PCT/ JP97/ 00073 [err] 10 15 25
30

WO 9727190 PCT/IP97/00073

S o . .
17.,3
N RY/-2 N E I}
Rl—@—E:@—L-QIO - RI_F L-g11
S (X) s -

or its salt

(I-10) (I-11)
or its salt or its salt

(o] . O
rl 1-08 — Rl-E— j—ﬂc L-g12
' - {XI) s '
or its salt

(I-8) (I-12)
or its salt or its salt

. C 0
N : N
RI-E j—ﬁ@a-ol:’ reduction =31-F j—E l }L—Ql-z
; S s -

(I-13) (I-14)
or its salt or its salt



WO 97/ 27190 PCT/ JP97/ 00073

12 [err] 10 WO 97/ 27190
PCT/ JP97/ 00073 13 [err]
WO 97127190 PCT/IP97/00073
10
Process 13

o o]
N educti N
Rl.D_EI}LLQ :_'f_ﬂ_,glJE‘j_E_I}Lz-q

I-1 ' (I-16)
or :g.ts i)alt or its salt

O o
N i N
)l E“jm_n_qls formylation RI_E— g I H 1-g16
S

- {I-18)
or j‘.tI;sl:LJ_t or its salt

O, [o) )
N oxidation N
Rl Eﬂ " l ;] 1-016 . RLE‘!I " I E} L-gl7
3

(X-18) (I-19)
or its salt or its salt



10 15 20 25 35

WO 97727190 PCT/IIP97/00073

11

5 - o ; esterific—
Rl ":s_jl " _ [ ;] L-gl7 —__ation o1 [! l;" " I ~l 1-q18

(I~19) (I-20)
or its reactive derivative or its salt
at the carboxy group,
or its salt

10

15
Process 17

R o ' o
20 RIML-QIT reduction &l E—j’_@q‘_‘!w.

(I-19) (I-21)
or its salt or its salt

25

30

o .
1 N 20 N °
: e R & 1-g?!

] (1-22)

{I-23)
or its salt

or its salt

35
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14 wherei n Rlerr] to Rerr], L, Q X and Y are each as
defi ned above, Rlerr] is hydrogen or |ower alKkyl, Rlerr] is
hydr ogen, | ower al kgx arylsulfonyl, amno or a 5 het er ocyclic
gr oup, WO 972719 1y addition to their significances abov&CTHIREM 'P%err]
and R16 taken together with the nitrogen atomto whi ch
they are attached, they forma het er ocyclic group

cont ai ning one or nore 10 heper oat on(s), Rlerr] is

| ower al kyl optionally substituted with carboxy, pr ot ect ed
carboxy or ar\Broumgsona |y substituted with hal ogen, carboxy
or protected carboxy, R18 is lower alkyl optionally substituted
with aryl 15 substituted with carboxy or protected carboxy,
Rlerr] is lower alkyl substituted with aryl, wherein aryl

group is substituted with one or nore of the sane or di fferent
al koxy group(s) optionally gubstituted w th gar boxy, protected

carboxy, gcyl, cyano Cﬁzbﬂ%yben r ic gyoup
optional Iy substi t‘fr}t d v-o} Fox0 O elég @mﬁﬁg
substituted with $ droxy or |ower al ko Rerr] is
| ower al kyl, QL i graeheterocyclic group subst i tugedsvi th one or
more 25 sui t apt dtamedti t uent (s), and at | easir tymesaft which is
(1) protected carboxy, (2) lower alkyl substituted with
prot ect ed carboxy or aryl substituted with protected
car boxy, 1 @r (3) lower al koxy substituted with protected
car boxy ]30 or aryl substituted with protected carboxy; or
| ower al koxy substituted with aryl, wherein aryl group is
substituted with one or nore suitable substituent(s) and at
| east one of which is | ower al koxy substituted with protected
carboxy, 35 Rroceger2d is a heterocyclic group substituted with one or .
more WO 97/ 27190

PCT/ JP97{§)0073 15
decarboxyl- o) .
al II _"_£I>_ 1-g22 ___atien E_J_'E@' —o23
o
{x-24) ° {(1-25)
20 or its salt _ or its salt
25
Brocess 21
O, 0.
w  GEDe e
' {I-18) (I-26)
or its salt or its salt

35



sui tabl e substituent(s), and at |east one of which is (1)

car boxy, (2) lower alkyl substituted with carboxy or aryl

substituted with carboxy, or 5 (3) | ower al koxy substituted
with carboxy g aryl substituted with car

| ower al koxy SU%StI tuted with aryl, wherein aryl b%%roum

substituted with one or nore swtabl e substituent(s) and at

| east one of which is |ower 10 al koxy substituted with carboxy,

Qerr] is a heterocyclic group substituted wigf one or nore

sui tabl e substituent(s), and at |east one of which is (1)

car banoyl opti on&kbgegahgfituted with one or nore | ower

al kyl, arylsul fonyl, amno or a 15 het er ocycl i ¢ group,

(2) carbanpyl substituted with two substituents whi ch
form with nitrogen atomto which they are attached, a

heterocyclic gr oup cont ai ni ng gne or HpN-OH m)rg het er oatom( s),
-20 - (3) R | L#&ﬂ,d Wlxttt)carbg -

substitutedswith carba R(ai’ bk which &rmyl is
the same as specified in the above or its salr ) and (

(4) lower al koxy substituted (Wrzﬂh car banoyl or aryl 25 (1-28) -

substituted with carbanoyl 7¥i 152 38th of which or its salgar banoyl is
the sane as specified in the above (1) and (2); or

| ower al koxy substituted with aryl, wherein aryl group is

substituted with one or nore suitable 30 substltuent(s) and at

| east one @ which is | ower al koxy substituted with carbanoyl,
“in which carbanoyl is the sane as specified in the above (1)

and (2), Qerr] is a heterocyclic group substituted with one or

nor e suitabl e substituent(s), and at |east one of which is 35

| ower al kyl subw t h hal ogen, WO 97/ 27190

PCT/ JP97/ 00073 16 Qerr]

is a heterocyclic group substituted with one or nore sui tabl e

substituents(s), and at |east one of which is | oner al kyl

substituted with cyano, Qerr] is a heterocyclic group substituted
with one or nore 25-coor} o

. n‘-@—ﬁ@-&q —— R -DN—ED»L-QZ"
_ (XIV)
(1-28) (1-29)
or its salt . or its salt
20
25

y 30 o\
30 RI‘EJ E\-‘:} o R £3-028
(Xv}

- (.1-30) {I-31)
. or its salt or its salt

35



5 sui tabl e substituent(s), and at |east one of which is

(1) carbanoyl, (2) lower alkyl substituted with carbanoyl or
aryl substituted with carbanoyl, or (3)

| ower al koxy substituted with carbanoyl or aryl 10

subst i t ut ed WPPHZA® banoyl ; or | over al koxy suBSTFRIP®E with
aryl, wherein aryl group is substituted with one or nore

sui tabl e substituent(s) and at | east one of which is | ower

al koxy substituted with carbamoyl, 15 Q7 is a heterocyclic group
substituted with one or nore 14suitabl e substituent(s), and at

| east one of which is (1) cyano, (2) | ower alkyl
substituted \Wherelmno or aryl substituted with cyano, or
20 RY 3o IFMer 19! lgox% 8HASYI 4xd eshon tds QeTiaedr aboye,

substituted w cyano; or | ower al koxy substituted with aryl,
wherein aryl Rig] is hydrogeg, gtple¥es AUrYiuted with one or nore suitable
substit uent (s§l@nik alydregen, onewet sbkel, iarylifodyl, amino oraikoxy
substi%ut ed with &2, 14 %err] is a heterocyclic group substituted
with oRe or nore f®eterocyclic groPRy e substituent(s), and at |east one of

which is . in addixibat tazthgir significances @bpvepwhen|k .
substituted with tet ragglhyhlarg?fc%(ﬁ §9ge*ﬁkt(er wit%th.e n§‘dgé&éﬁu£€&n wid h
ower- al' koxy s

tetrazolyl, or . ( ubstituted wth tetrazolyl
or aryl whichubbeyt aredetfachedt they fprmop

l'ower al koxy substitut gdewrbByaiyt. fﬁ%?‘ﬂdhﬁﬂfﬂing one or moredroup is
substituted with one or nore Suitable 35 substituent(s) and at

| east 18ne of which is h&keroatom(s), WD 97/ 27190 |
PCT/ JP97/ 000%7 is lower alkyl optionally substituted with &drboxy,

al,koxy substituted with tetrazolyl, Jerc] | .'c
group substituted REAtR <58 S?rﬁﬁ\?/% or aryl opti alégi F§‘B$%P§%§és‘§wf&l'eﬂnt (s),
and at | east one dfaloienh carboxy or protectdsbmayboxy, 5 err] is a

het er ocycl i Cslgimi% T&%P Ei%ggnéﬁ%?or\?ﬁeﬁrsldgyﬁtuted with aﬁ¥l suitable

substi tuent ( and "at leas dr oxy,
Qerr}Sis a het er godpsititugedupitbcarkane PxvRTRtessedr cashexy,

R30 is lower alkyl substituted with aryl, wherein aryl
group is substituted with one or more of the same or
different aikoxy group(s) optionally substituted with
carboxy} protected carboxy, acyl, cyano, lower

20 alkylene, a heterocyclic group optionally substituted
| with oxo, or amidino optionally substituted with
hydroxy or lower alkoxy,

Ré is lower alkyl,

ol is a heterocyclic group substituted with one or more

25 suitable substituent(s), and at least one of which is
(1) protected carboxy,
(2) lower alkyl substituted with protected carboxy
or aryl substituted with protected carboxy, or
(3) lower alkoxy substituted with protected carboxy
30 or aryl substituted with protected carboxy:; or
lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
substituent(s) and at least one of which is lower
alkoxy substituted with protected carboxy,
35 0? is a heterocyclic group substituted with one or more



sui tabl e substituent(s), and at |east one of which is 10 | ower

al koxy optionally substituted with carboxy, prot ect ed carboxy
or aryl substituted with hal ogen, “carboxy or protected

car boxy, woorédeerr] is a heterocyclic group substitut edpgl.\‘,,\#.,ﬂﬂﬁsor
nor e sui tabl e substituent(s), and at | east one o |

15 (1) tetrazolyl substituted with |ower alkyl

substituted with aryl optionally substituted W th
carboxy or protected carboxy, 5 (2) lower alkyl substituted
with tetrazolyl substi tuted with | ower al kyl substituted
with 20 suitaily sobtsmuaéhwewosana LE@QééﬂstthoﬁérQ?XMhPéh

protected carboxy, or ryI ?)ubstltut ed with tetrazo yI
substi-tuted with Iowe(r1 substituted with aryl

optional ly substitute®) lower alkyl substﬂ\tﬁﬁbd&ﬁi&@%ba@boﬂ?oéﬁcéf‘fil car boxy,

or 25 3) lo ubstituted with tetrazo
substituted with I(os/ver ;\%%skggég??tﬁf% %%?xy, or aryl
optional Py substi tut dd)wiloWetaabbayy osubstituted with carbpxpt&et ed car boxy;

or aryl substituted with 1 : etd, substituted with
| oner al kyl 30 ary sub%tz.t d‘uttht a§¥>%(\}C)pﬂ"onal |y substituted

with carboxy or pr otlé’l‘,"FEdaHi?iﬁbX%“-bStltuted @ishr priyd, awheteimamyl ¢ group

substituted with ongreupmokesubstituted withlbhavbe AHPs!iidiels). and at
| east one of which is 35

het erocycl i c. group 5&8§H‘F'ﬁ?’éﬁ(% taqu)r?é: drags, ene © “which J-S lowero7/ 27190
PCT/ JP9i9 00073 alkoxy substituted with carboxy _ 18

sui tabl e subst iyBuegt (s J east one am no,
Qerr] is a hePerocg:yél%%t%?%Ggé]sﬁfoﬁr% éb‘gﬁntf'ﬁu'f)ﬁ% ﬁtthtﬂ‘he or more
sui tabl e substituenfpifable substiuent](s)s andeaerDsyst icheFuphiehsiit uted .

x)fgholng or nore (1) car.ba}moy'iu'otp%ti ﬁai!?séuégﬁgt‘%t%ﬁw&% at Ieast one of

substi t ut ed W|th one or Wﬁﬁ% lower alkyl, arshsmhﬁrwlsulmtmbuem és) and at

| east drﬁg ?ftvv{n gh i s 1Cheterocyc11cC§F:QQﬁ5}’ thS i's fg Pezerofz’cgic
group supstitute Wi one or sui tabl e substituen S
and at l.east one of- mi substituted Jyideh diva: Subskytuents

.‘ which form, with m.trogen atom to which they are
'attached, a heterocycllc group containing one or
- _ more heteroatom(s),
ZQ | {3) lower alkyl substituted with carbamoyl or aryl
substituted with carbamoyl, in both of which

carbamoyl is the same as specified in the above
(1) and (2), or

(4) lower alkoxy substituted with carbamoyl or aryl

25 .' substituted with carbamoyl, in both of which
carbamoyl is the same as specified in the above
(1) and (2); or
lower alkoxy substituted with aryl, wherein aryl
} group is substituted with one or more suitable
30

substituent (s) and at least one of which is lower

. alkoxy substituted with carbamoyl, in which carbamoyl
is the same as specified in the above (1) and (2),

04 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which is

35 lower alkyl substituted with halogen,



Qerr] is a heterocyclic group substituted with one or nore 15
sui tabl e substituent(s), and at |east one of which is

hydr oxynet hyl , Qerr] is a heterocyclic group substituted with one
or nore sui tabl e substituent(s), and at |east one of which is
| over al kyl NO¥A%t ed with hydroxy, 20 Qerr] is a hRSBEYNIT:
group substituted with one or nore sui tabl e substituent(s),
and at | east one of which is | ower al kyl substituted with

hal ogen, Qerr] is a heterocyclic group substituted with one or
nor e sui tabl e substituent(s)}6é and at | east one of which is 25

| ower al kyl sulstituted with -CH(COOR[err])[err], . Qerr] is a
het erocyclic @r%oaﬁ auheterecyel iG (rompe Syps Fgled with one ox;gorgp| e

substituent(s), andudtabPessurdia tifenttlist) bfid at least one |d¥Wihizhkik
substituted with -CH err rr] is a heterocyclic group

COOR[ err], Je
substituted with oh8WeF %‘HF%I ﬁybgtituted withi 6¥RRCsubsti tuent (s), and at
| east one of @M €8 hSheterocyclic gx\duQYBuBHEﬁﬁtélda@iﬁM idhes b aodY-e

is | Ik bstituted with aryl | L
o oup 1% subst |  ut BBL PR RS TR EReRs (837 dp AL T8RSt Bae o wdeh: dn (s,

and at |east one of (hhicdrbamdydyer 35 al koxy substituted with
cyano, 7 9
PCT/ JP97/ 00073 . (2) lcyvg%zg él%cvl %ubstituted with carl:aaxm:»y%9 or aryl

~Qerr] is lower al koxy suhstituhesd withhcarbamowherat n aryl

group is substituteg3ii {8 1Uox P sBbsEE EELEE with carbamoyl
substituent(s), and@a!tM | east ong’dg‘)smh?c% |§s ‘Fow/ver carbamoyt or ar%f’koxy

subst i¥Qted with ani di iRt ¥dthi earbanoyl; or hydr oxy,

Qerr] is Igwer al kwefrd _%mﬁih Ayt ts&mtmuaearw%tl;nv&wle,i whaingin aryl

group is substituted with one qr,.nore sujtable .

substituent(s), anfF P Ije%sﬁ&&%é’tg‘ge%ﬁ%tﬁi%n? Oq/%rmo;re suitable al koxy
substituted wth, duldstlitmend (@}oland- Btobedsty|lone WX whichQisr ipwes | ower

al ' koxy substitut ed,yy [ Lai Ns oLy ' group i's _,
substituted with g?\%*%}r& rarsrnl%ges%f\%ﬁt%ﬁg Qérer% %arrl?amoyl, di fferent al koxy
group@®) opti@nalsya herrnaarcddongrpup substituted widly pogyorpmerect ed

carboxy, acyl, cyaqgitdiM€lsubstituent(s), ard lat Ahstd oRBL BEOFMEER Cigr oup
optionally substi tul ed. 15 . wi th oxo, or am dino optionally '

substituted with €yano,  pydroxy or |ower al koxy, L[err] is
| oner al kyl ene sSubs{2) donkmiallkybxsubstituted witdl dyan® bewaryal kyl ene

substituted wth hydrcngﬁbstituted with cyano, or
20 (3) lower alkoxy substituted with cyano or aryl
' substituted with cyano; or
lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
substituent(s) and at least one of which is lower
25 alkoxy substituted with cyano,
08 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which is
(1) tetrazolyl,
{2) lower alkyl substituted with tetrazolyl or aryl
30 substituted with tetrazolyl, or
(3) lower alkoxy substituted with tetrazolyl or aryl
substituted with tetrazolyl; or
lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
35 substituent(s) and at least one of which is lower



L3 is single bond, and 20 z[err], z[err], z[err], z[err] and z[err]

are each a | eavi ng group. In the above and subsequent
description of the present specification, suitable exanples of the
various woRhightions to be included within the scope ofchhfor
|nvent|on are explained in detail in the follow ng. e term
"l ower” is intended to nean a group having 1 to 6 carbon aton(s),
unl ess ot herw se provided. The term "suitable substituent” is
i ntended to nean 30 acyl; carboxy; protected car boxy; cyano; hal ogen;
nitro; am no; acylanino | ower alkﬁl(acyl)antno | ower

Fowar al kyl sul fogy| ;> JePRA st B WA LR Ceexiilun oy o1 o oroun: | omer
al kenyl optiona@ yl%tﬁaétattamwca»ﬁc groupi stbscituytexhmitly oie proneeé ed

car boxy; | ower suitabl
PCT/JP97/ 00073 e su}é@tgz{lg&%?g)r and at least Qae of which is
cycl oal koxy; IoweerQBﬂylﬁﬁﬂkonally substituted with acyl, car boxy,

Er ot ected car bad® iﬁ'ao%‘é&erhﬁ%ﬁéi& gf&&ﬁrsubstlttt)xteﬁ wltgngne é’?r]i)qre
eterocyclic group or aP§ opt i onal
carboxy or protect e®Ud% &ﬁys“PEWBFue’S“S): 3é1ck®ty1@ptsltoqaewfstdbmh tist ed

wi th cyano, acyl, cavdeoxy, protected carboxy, |ower alkylene, a
het er ocyclic 9reuap 5 o substituted with oxo, am dino
optional Iy sugsPeFufgﬁyﬁ£$ %Vﬂﬂbivtﬁwilﬁﬁéﬁ wikbxgne AT mape
optional |y substituistdtabiga subsybtuercid),, mldbetyleasﬂoone oP iR a&
ot oty o the | dowez alkery optHddls” audtySed uieh anaitl fi !
"lower . al kyPEaterked  carkpxy mAEIaradlkyshbatﬁ.buyéd wibyh e ldgeiny, ai ght
or: branched ([err]- QEBéiz%i‘yﬂ:ré&&fteéﬁ cHEbBKy, elfv. propyl, 15

i sopropyl, butyhp isob tert.- penty the like,
i e whi ch pref eiabl 850 ¥ G leggqu FBR§F1§PR9¢ with one ©xchoxe

gethylbI etryl prFEgu;t&muqlsuhSﬁﬂhﬂeﬂt(thtaﬁ& a% least Jﬁgqu-ghlch is
Gerr]-Berr] al kyl b Pty befetibef wtfe, Lover SkHr ot nyl ene,
propyl ene, tetranet hyl ersibgisitiubect mittbnaryl optionally substituted
with carboxy or protected carboxy,
(2) lower alkyl substituted with tetrazolyl
substituted with lower alkyl substituted with
20 aryl optionally substituted with carboxy or.
protected carboxy:; or aryl substituted with
tetrazolyl substituted with lower alkyl
substituted with aryl optionally substituted
. with carboxy or protected carboxy, or
25 (3) lower alkoxy substituted with tetrazolyl
substituted with lower alkyl substituted with
aryl optionally substituted with carboxy or
protected carboxy; or aryl substituted with
. tetrazolyl substituted with lower alkyl
30 substituted with aryl optionally substituted
- with carboxy or protected carboxy,
. Q13 is a heterocyclic group substituted with one or more
. suitable substituent(s), and at least one of which is
nitro,

14 :
35 Q 1s a heterocyclic.group substituted with one or more



hexanet hyl ene, ethyl et hyl ene, ethylidene, propylidene, or the |iKke.
Suitable "l ower alkenyl" nmay be a straight or 25 branched
~(err]-Cerr] al kenyl such as vinyl, ethenyl, propenyl, but enyl ,

i sobutenyl, or the |ike. Suitable "aryl" and aryl noie in
the terns vVo’"’”‘"éfryl sul fonyl", may be phenyl, naphthyl, t W |,
mesityl, cunmenyl, di(tert-butyl)phenyl, or the like, in 30 whi ch
preferabl e one is phenyl or tolyl. Sui t abl e "hal ogen" may be
fluoro, chloro, brono or i odo, in which preferable one is fluoro,
chl oro or brono. Sui tabl e "Ib%er al koxy" may be a straight or
branched C[err]-C[erék al koxy such as, nmet hoxy, ethoxy, propoxy,

i sopropoxy, 35 sylfabdey FURFLiERANRE(S) pamd, BxJeast ene ¢f kehich ifhi ch
WD 97/ 27190 amino, PCT/ JP97/ 00073

21 praf erable one is t hoxy. . .Suitable

"het erocyclic QJI?;(‘)&[J’" arr%tﬁyﬁﬁﬁfﬁ%rﬁ‘g‘m Fpbstituted with one 9k er o

atom sel ected fromswitabyensusstituent(s), and oxygen atom and may

i ncl udeg sat ur gfied .Qr .unsat ur at e 5 nQ li,c. or, polycyclic

het er ocycl i c. ouﬁ% gng‘e%erocycpi%r%‘?°é*palﬁu§%ﬁé’t%é§88y"c'f‘ﬁé %’P%u%r MR e

N- cont ai ni ng suithbier supstituantols), sndhassleast one ¢fl)whickatilsr at ed
3 to 7-nmenbered, p&g&ﬁ&ibly 5- or 6- menber ed '
heteronnnocyclig group-cbntaining 1 to 4 10 ni trogen atons, for
exanpl e, pyrr&lyl isppr hetengeyclic group substigutadowith gne mmwimgre
pyridyl, pyrim dinghitable substituend/si;! Bhk aBYLb&SEZ! Sie of Mtz Ws
[e.g., 4H 1, 2, 4- trirazolyl, 1H1,2,3-triazolyl,

2H 1, 2t8-trj azol y| Sarboxy, etc.], tetrazolyl [e.g., 1Htetrazolyl,
2H 15 018 tet nanetytocginid grofup substituted wEth Serellcit abrd to

7- menber ed, preferabl = _or .6- . nme red,_het erononacycl.ic .
group cont ai ni ng 1596¥3g1e substituent{s), ,aad 3E2ﬁ§afg.iﬁ? ﬂ%ﬂ%ﬁﬂ%ﬁd?ﬁyl,

i mi dazol i di nyl, protected camhweryi,dyl , piperazinyl, etc.]; 20 (3) -
‘unsat ur at ed condense i LDi . to5 .
nitrogen atons, f%? gxg§%$é$§¥%%6f§$%Q¥PsﬁBQE@Eﬂf&gié&ﬁ%}(ﬂﬁﬂer ﬁﬁégLizinyL,
benzi kd¥azol yl , quEBétgble substituent (s)gogptinatyleashRpeiof which is '
benzotri azol yl, 'hydroxymethjfﬁrazolopyridazinyI [e.g., tetrazolo[1l, 5-Db]-

25 PYRo9E! Mheetse

clfgwétbup substituted with one or more
suitable substituent(s), and at least one of which is
lower alkyl?substituted with hydroxy,

20 021 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which is
lower alkyl substituted with halogen,

022 is a heterocyclic group substituted with one or more

suitable substituent(s), and at least one of which is

25 lower alkyl substituted with -CH(COORé)z,

023 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which is
lower alkyl substituted with -CH,COOR},

0! is a heterocyclic group substituted with one or more

30 suitable substituent(s), and at least one of which is
vinyl substituted with carboxy,

025 is lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
substituent (s}, and at least one of which is lower

35 alkoxy substituted with cyano,



(4) unsaturated 3 to 7-nenbered, preferably 5- or 6- menber ed
het er ononocyclic group cont ai ni ng an oxygen atom for exanple,
pyranyl, furyl, etc. (5) unsaturated, 3 to 7-nmenbered, preferably

5- or 6- 30 w097n719mnber ed heter ormnocycl i c group contai ni P dpolboots

sul fur atons, for exanple, thienyl, etc. (6) unsaturat ed 3to

7- menber ed, preferably 5- or 6- nmenber ed het eronobnocyclic group
containing 1 to 2 oxygen atons and 1 to 3 nitrogen atons, for
exanpl e, 35 oxazol yl, isoxazolyl ,1§)xadi azolyl [e.g., 1,2,4-

WD 97/ 27190 PCT/JP97/00073

22 026 @xadipaes! Xikoxly 23&&&8&1{ UJ.Q 2L 16 ghé)?:(g)‘}'x azalyy ered

1, 2, 5- oxadi azol yl, etc.
preferably 5- or 6- 9rou 'is SUbStileﬁsﬁﬂﬂa ngcqwuttgmlmp

containing 1 to 2 sﬁbstltuent(s)o)(%%ﬁ{‘ a?tt Q@R s8Ngné %g whidy rf@g{&%&pm

[e.g.,. g‘)f’) oI|n , etc.]; unsat'ur
condensed het er ocycPHEOKY oSHP ufed with amidino substi@tzed)wg:én at ons
and 1 t053 nitrogenhgdooxy/ e. g , benzoxazol yl ,

benzoxadi azol yl,27et aturated 3 to 7- nenbered

preferably 5- ? 5_§ Lowed alkoxy r(‘?é’}?ﬁivlz b Rot ¥ibhReele (Wheraisugradnt ai ni ng
1to 2 JEQRD LiS amumimmteai witB ohé r@gemaé @i table exanpl e,

t hi azol yl, thiadi azgﬁyét_{ adj azpl

1, 3, 4- t hi adi azol yl, ﬁ“%l ézo?‘ dt ? 1? %‘f% of phich is(1gyeX¥at ur at ed
3 to 7-menbered, prﬁ :ams;ub;t:.@ptgd with, 1, 2 4-ox&ﬂﬂxzroe.d.nh6t-eh9399.0pycl ic

group amt ai ni 088 11§ Clgler alkoxy spbstibhis dm{sl u},grelp,l gggge?lgoms
I ny

[e.qg., t hi onor ph )&/ |azo
unsat ur at ed condensEPHe:S 59;5 uEFGu‘ﬂl%rﬂ%ﬁ mmglOIeZOf the same ¢p 2

sul fur atoms and 1 diff2renitr aQ®Bx@t §86up €50 optionally subst?eRz84N,Ha0! V! ..
benzot hi adi azol yl , | ke

"Het erocyclic group Kg’o}‘yﬁeérggﬁge%ﬁa%%bﬁqﬁlut &£yano, lowexjth suitable
substi t yent (s) sucrald@lleoweraahbyéroéﬁchc groug %It@waala&kyﬁbs@ﬁﬁ{&' i ke,

for exasple 4- hy 0 Iohex eradi np, etc.
Anong t he above, Wighpggkerg %%‘?oc?y‘é &lyoa sglgu{e i ¥ttRided in Q
and Qerr] to draxypeyel MlQ)Hwts(ll) (3) or (9), in which

‘the nost prefes biJseloaerl ﬂkﬂéﬁé%dﬂsti?&ted witRdgky! . indazolyl or
thiazolyl ' mor2 eflgaggl alkylene substituted with hydroxy, '

| 13 is single bond, and
20 z1l, 72, 23, 24 and Zs are each a leaving group.

In the above and subsequent description of the
present specification, suitable examples of the wvarious
definitions to be included within the scope of the

25 invention are explained in detail in the following.

The term "lower" is intended to mean a group having 1
to 6 carbon atom(s), unless otherwise provided.
The term "suitable substituent” is intended to mean
30 acyl; carboxy; protected carboxy; cyano; halogen; nitro;
amino; acylamino; lower alkyl (acyl)amino; lower
alkylsulfonylamino; hydroxy; lower alkylthio; lower
. alkylsulfinyl; lower alkylsulfonyl; sulfamoyl; aryl:;
a heterocyclic group; lower alkenyl optionally substituted
35 with acyl, carboxy or protected carboxy; lower



heterocyclic group included in Rierr], Rerr] and Rlerr] to Rerr] is
above-nentioned (1), in which the nost preferable one is

tetrazolyl; nore preferable heterocyclic group forned by Rlerr] and
Rlerr], and nitrogen atomto which they are attached, 35 i s

above- ment i oN@P? (125” (7) or (10), in which the nost PCT/IPITROOT)

97/ 27190 PCT/ JP97/ 00073

23 preferable one is pyrolidinyl, piperidyl, piperazinyl,

nmor phol i nyl or thionorpholinyl; and nore preferable het er ocyclic
group included in R30 is above- nentioned2@1) or (6), in which the
nost preferable one is tetrazolyl or oxadi azol yl .

Suitable " acychJamlw RSTWeTy aulﬂmlhepr-e?mlly substlt!&@ﬂ ¥ixthoac¥hd
"lover al kyl (@gybdap ¥ waate@eca&basagmalogen, abweRt i ¢ acyl or

al i phatic acyl_optional {futed mhlch are derived from’
carBoxyllc ag ﬁ%ﬁpe, ci%nQIanQﬁFErQEYGilc group ‘or arYLTHEtéPPﬁﬁg¥|c acyl

may include | swestitutbwith acyl, capbbxyadt \protwitiddiicagbokiyh Dowedr nore

?gl tgfalfolse alk?’@?,ﬂ?ﬂtltué{ly(shﬁﬁg#‘d s carﬁ?ﬁ no’ﬁ‘rs%t g;re___d §ar boxy
car boxyacetylprqatmm aharioxiyp lewgr, abhmkqne}xwmnﬂrocyclic groupc ), and
S0 on); carb é*lﬁpggp &f&ﬁdo¥$trhmlq Fgﬁgﬁgagiynore sui tabl e

substituent(s suc or-a

het erocyclic Wwegl W1th hydroquetmmraim. or aryl
N, N-di net hyl %@%ﬂmw %%bstltuteahwieﬁrlbélr@@n, dihd' ehpbggroanoyl

N- pr oyl car bano N-t ol enesulfon Icarba
N- ( 4- &t hyl pi gﬁﬁnglcarboxy, oy| th and so on); or carbanoyl

SUbit ituted wit hanuitg.er{et Moﬁublsalkyﬁntam@mdm Rilkye0RBiatPMih OFHE: ngzg S5-
to : nenbes,ed het cli cont ai.ns . ope nmor e
het er oat oms aleF <h&?%5naﬁ%yi§88¥§l%¥& Wﬁﬁm?ﬂkgﬂﬁ§F°n siowe;”
,cyclo(Iomer)aakyquniﬂ}nylr ydorldweglaiky&HQMﬁonyl" may be a straight
1- pi peridylc ijoer azi n o ,

9P G épc Rigl ?B é Qfg&c %#%q]as meth 1, ethyl, propyl,

4- nethglplpera2|n on I exyl'p

yl car B8nyl| rkﬁ?ﬂﬁﬂﬁYﬁocbpﬁahyl159b@tW¥wnﬁ%ﬂﬁﬁhQﬁmlaaPBoﬁyR; Bexyl onand so
on); or the I¢f& 1ike, in which PPELEFAEL Idn Q¥ Cgat | el Ca BE

optionally substituted wth one or nore s 4bi'e subst | uent(s)
such spehiasy B‘eé'—é‘yé ebh¥d o\ PTOREIh WL, ASPPBEELZ8Y | teXhid so

on), or the Ibuesrl.35 ' - The aliphatic acyl substituted with aryl may
i ncl ude

Suitable "lower alkylene” may be a straight or

20 branched C;-Cg élkylene such as methylene, ethylene,
trimethylene, propylene, tetramethylene, pentamethylene,
hexamethylene, ethylethylene, ethylidene, propylidene, or

the like.
Suitable "lower alkenyl"™ may be a straight or
25 branched C,~C¢ alkenyl such as vinyl, ethenyl, propenyl,

butenyl, iscbutenyl, or the like.

Suitable "aryl®" and aryl moiety in the terms
"arylsulfonyl”, may be phenyl, naphthyl, tolyl, xylyl,
mesityl, cumenyl, di(tert—butyl)phenyl, or the like, in

30 which preferable one is phenyl or tolyl.

Suitable "halogen" may be fluoro, chloro, bromo or
iodo, in which preferable one is fluoro, chloro or bromo.

Suitable "lower alkoxy" may be a straight or branched
C1-Cg alkoxy such as methoxy, ethoxy, propoxy, isopropoxy,

35 isobutyloxy, butoxy, pentyloxy, or the like, in which



WO 97/ 27190 PCT/ JP97/ 00073

24 ar (1 ower) al kanoyl.. whi ch may have one or nore suitable
substituent(s) such as |ower al koxy (e.g., phenylacetyl,

4- met hoxyphenwyeegtibo and so on) or the like. Shd-t/589 60073
"protected carboxy" may be a 5 pharmaceutically acceptable and a
common protected carboxy, such as an esterified carboxy, or the

i ke, and concrete exanples of the ester noiety in said esterified
carboxy may be | ower al kyl (e.g., nethyl, .ethyl, propyl,

tert-butyl, and so on) optionally substi t d wth 10 substituted or

unsubst i t ut ed Br¥ket 4- met hoxybenzyl ,
2,4, 6- trlchlorobenggﬁb Jago on orx?h like.

Suitable "cyclo(lo Htﬂlklﬁ ""haterogycddcogseynl kpay be one gemtaiping t he
term "l over cyatoaékgxy n@%ﬂ&oc%t@ﬁ éélecteayfi—eﬁl'ﬂfﬂro%&h dR®R1fur

cycl opropyl , cIo en cl ohe or the |
Sui t abl e "Ieav §¥¥ﬂé% ?ﬁﬁ% (9“4;‘6§éﬁnféuﬂe saturated1qruym§ptgpp§g@4

br ono, i%do], nozybeﬁiﬁl)dzo@plb@y@,hc heteroc@@ﬂf@f‘fﬁdﬂ Oil‘fﬁhox?/, t05y|t OX%/,
esyl fonyl oxy, etc.],

etc.], alkyls syl oxy:.
oxyphosphoniuﬁ#’’f:‘S‘;)"L']é(]!émye %Fﬁﬁ?catilgcgﬁﬁﬂ?é??y b%n&: qontaindpg’ | ke, in
whi ch hetéxocydld omgroup, halicheas SU|tabIe
pharnaceuticall cﬁé?g lat o - : gmpgun (1) are
conventi onal ones an ‘?\H& §a3 7 lt"‘g&rﬁrbé % a‘fr[eoég an °hiRali netal
salt (e.g., sodi ummembered §&¢Froﬁgnesx¢hh¢s§ﬂqup(ﬂnntﬁiandgam abkallne

earth et al nﬁ%ﬂd@eﬁ?aﬂomscakaUgiéﬁﬁfe, %@Fﬁﬁﬁgﬁn139¥5019ﬁ§l

~anmonium salt, an or base sal t%i tr
triethyl anine salt,t z&ﬂﬁg'sﬁyfaz Y%Mlﬂﬁ?%ﬂﬁkt R%GlmldIGYbyclohexylan1ne

salt, N, N -di benzylpsjﬁa;zﬁag&dl pm:ﬂ@aﬁﬂjrl, triazol§iicC k. gl @g?ﬁrq f:4.am d salt
(8 e M ®mdagbiby SPBORCE R e RN o T VT AL e LU 2L,
etc.), an inorgani etscild tetrateiyl, [é\;@l.r,oam-wetd'ezoiﬁ, 2nhydr obr omi de,
hydriogisde, sul fat getpQosRhR Cet€!f, Jetd ; -

(2) saturated 3 to 7-membered, preferably 5~ or 6-
membered hetergmonocyclic group containing 1 to 4
nitrogen atoms [e.g., pyrrolidinyl, imidazolidinyl,
piperidyl, piperazinyl, etc.}:

20 (3) unsaturated condensed heterocyclic group containing 1
to 5 nitrogen atoms, for example, indolyl,
isoindolyl, indolizinyl, benzimidazolyl, quinolyl,
isoquinolyl, indazolyl, benzotriazolyl,
tetrazolopyridazinyl [e.q., tetrazolo[l 5-b}-

25 pyridazinyl, etc.}), etc.:;

(4) unsaturated 3 to 7-membered, preferably 5- or 6-
menbered heteromonocyclic group containing an oxygen
atom, for example, pyranyl, furyl, etc.:

(5) unsaturated, 3 to 7-membered, preferably 5- or 6-

30 membered heteromonocyclic group containing 1 to 2
sulfur atoms, for example, thienyl, etc.;

(6} unsaturated 3 to 7-membered, preferably 5- or 6~

- membered heteromonocyclic group containing 1 to 2
oxygen atoms and 1 to 3 nitrogen atoms, for example,

35 oxazolyl, isoxazolyl, oxadiazolyl [e.g., 1,2,4-
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25 salt wwth an ani:no acid (e.g., arginine, aspartic acid,
glutamic acid, etc.), or the |ike. The conpounds of formula
(1) may contain one or nore asymmetric centers and _thus they can
exi st as enaMd YL 5 or diastereoi soners. Further FSTEFTEAR%i n
conpounds of formula (1) which contain al kenyl groups nay exist as
ci s- or trans-isoners. In each instance, the invention

i ncl udes both m xture and separate individual isoners. The
conpounds of formula (1) may al so exist i22 10 tautonmeric fornms and the

I nvention includes both m xtures and separate individua
t aut omers. oxadiazepgleohpbutrPAdiareligyiul 4,81 j-exadiazokilt can

be in theif,er thfgaalg%ll f £,ethich dig.i;ncl uded within the
scope of the pregsgent |nvgnt| e sqlvate preferably _15 I ncl ude a

hydrate and an €Ph&Rspzpte e er%Q'SQrFSGFGHéM PT @hebTcope of

i nvention are memberadlnéa&mﬁﬂdﬁbdyﬁMitabkwﬁﬁ @Bnﬁ@ﬂ@ﬂﬂ@dﬁ tf #ormula
() 5 whi ch ? ﬁ ﬁ able Hf gﬁg %&%al st udj es. 20 The
process®s for prep8frrag t %%J 5 en atoms [g ey pl ained in
detail in the follummpgollnyl, etc.]Rrocess The obj ect conpound

(1) or its sallg5ain0geREEREE SChridensed BeraMBEGEl 1 DI RAHI (LY 107 115

salt to cycl
preferably carri edteu onyger atoms andyletendendtragemathms ifeg gagent

le-g., ‘acetic anhygehggxazolyl, béﬂfagbdaazalgﬂseeégcﬁ as al kali netal
[e.q., Alth um di um pota55|un1 et kaline earth neta

[e.g., (8é| l-}Pﬁﬁ’fu%Eﬁ%s? "éfn@mpersﬁkapreﬁ@t@nlmﬁﬁ ioge 6-e. g. ,

sodi um hydri de, etﬁe:hbeﬁédxa{amoawh%ymial gb¥ahi Eondfiding 1 to 2 calcium
hydri de, etc.], alkagtgnetal al sodi um net hoxi de,

g ol S
sodi um et hoxi de, p8Y 7Lﬁﬁ9Qﬁtan 3 to 3pfibzeeen atems. forksrARBlearth -
nmet al al koxi de [e.ghjazolyl, thiadiazolyl [e.g., 1,2,4- -thiadiazolyl,

1,3,4~thiadiazolyl, 1,2,5-thiadiazolyl, etc.], etc.;
15- (10) séturated 3 to 7-membered, preferably 5-'or 6-

' membered heteromonocyclic group containing 1 to 2
‘sulfur atoms and 1 to 3 nitrogen atoms [e.gq.,
thiomorpholinyl, thiazolidinyl, etc.);

(11} unsaturated condensed heterocyclic group containing 1

- 20 ‘to 2 sulfur atoms and 1 to 3 nitrogen atoms [e.qg.,
benzothiazolyl, benzothiadiazolyl, etc.); or the
like.

"Heterocyclic group” defined above may be substituted
with suitable substituent(s) such as lower alkyl,

25 cyclo(lower)alkyl, or the like, for example 4-
methylpiperadino, 4-cyclohexylpiperadino, etc.

- Among the above, more preferable heterocyclic group
included in Q and 0! to 028 is above-mentioned (1), (3) or
(9), in which the most preferable one is tetrazolyl,

30 indolyl, indazolyl or thiazolyl; more preferable
heterocyclic group included in RZ, R3 and RY to RrR14 is
above-mentioned (1), in which the most preferable one is
tetrazolyl; more preferable heterocyclic group formed by
R15 ang RIG, and nitrogen atom to which they are attached,

35 is above-mentioned (2), (7) or (10), in which the most
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26 magnesi um net hoxi de, nagnesi um et hoxi de, etc.],

trialkylamne [e.qg., trinmethylamne, triethylamne, etc.],

picoline, 1,5- ycl o[ 4. 3. 0] non- 5- ene, 100073

1, 4- d|azablcyéﬁg?mﬂhhg]octane, 5 1,8-diazabicyclo[5.4.0fﬁﬁﬁgz-7-ene,
or the I|ike. The reaction is usually carried out in a
conventi onal . solvent such as di oxane, tetrahydrofuran, pyridine,
aromati c hydrocarbon [e.g., benzene, toluene, xylene, etc.] or any

ot her organic solvent which does not 10 23adversely influence t he
ure_1S. hno tlcal qnd t he

reaction. eferabll Sohsd t'{ﬁy&&f{gj if']gpf-Beﬁt‘aY .ngp iperaziny

reaction i s usul Py *€arrTe
Process2 15 morphoIﬁeYbquxnhxnmqmnhuii@ylv1¢ndrm0ts pre feralrl ebe

repared by rea W]H aLBO - d
E)VII)O or |tg sa I"tﬁ E't@goéyEPﬁP \'{)h (‘:ite}dcsjnﬁlg u\é\%%ﬁl?/o%earn}entd’ Q?%?‘p ?!pa
convent i onal or (6) soﬂ&éﬂ'ﬁl%dﬂﬁa@%ﬁ aredavable. ope imttetmalzolgthanol ,

20 propanol oxha2REeODENO! , etc.], aronatlc hydr ocarbon [e.g.,
benzene, tol uene, xylene EtCéJ eth acet at e, acetonitrile,
di oxane, chl or of or m SHEt#RA n@HH acyl moiety ¢ diheetteymSor mani de or

any ot her organi"acybbmmﬁ" Mn&hlower alk?!?@&cﬁmanﬂhéﬁf sely enhh ¥pRSEI ¢ Ee

reaction. 25 reactlon te ature i not crltlcal and t he
reaction is usulf¥y’ ?a oY gEr ggBﬁ?FiFt?F tignally Process

The conpound (IBuyStutmteﬁsaﬂyl.cuhlhh arepdermb&d/fﬂbm carbbﬁ?@ibnﬂci@e
compoungo( VI1) g¢ h the conpound (MIT1) or its salt.
This reaction is ugéfﬁéﬁi%xﬁgﬁﬁéd out in the presence of an inorganic
or an organic base. The allPhath 8gyiamay ingkugeiloweaselkanoihcl ude an

al kali metal 35pptiondigyd snb%QQ'tqudin%SédEnoze%r]e saftgbkal I retal

E%g;gébg?00073 substltuentRNP sucﬁ as carboxy or protected carboxy (e.q.,
formyl, acetyl, propionyl, butyryl, hexanoyl, oxalo,

i5 carboxyacetyl, protected oxalo (e.g., benzyloxyoxalyl,

etc.), and so on); carbamoyl optiocnally substituted with
one or more suitable substituent(s) such as lower alkyl,
ary;sulfonyl, or a'heterocycliC-group (e.g.,
N-methylcarbamoyl, N,N-dimethylcarbamoyl,

.20 N—ethylcarbamoyl,_N,N-diethylcarbamoyl, N-propylcarbamoyl,
N-tolenesulfonylcarbamoyl, N-{4-methylpiperazin-1-
yl)carbamoyl, and so on); or carbamoyl substituted with
two substituents on the nitrogen atom forming a 5- to 7-
membered heterocyclic group, which contains one or more

25 heteroatoms and is optionally substituted with lower alkyl
or cyclo(lower)alkyl (e.g., l-pyrolidinylcarbonyl,
l-piperidylcarbonyl, piperazinocarbonyl,
4-methylpiperazin-1-ylcarbonyl, 4-cyclohexylpiperazin-1-
ylcarbonyl, mo;pholinocarbonyl, 1-thiomorpholinylcarbonyl,

30 and so on); or the like.

The aromatic acyl may include aroyl optionally
substituted with one or more suitable substituent(s) such
. as nitro (e.g., benzoyl, naphthoyl, nitrobenzoyl, and so
on), or the like.
35 The aliphatic acyl substituted with aryl may include



27 [e.g., sodium hydroxide, potassium hydroxide, etc.],

al kali nmetal hydrogen carbonate [e.g., sodi um hydrogen car bonat e,
pot assi um hydrogen carbonate, etc.], alkali netal carbonate [e.qg.
sodi um carbonate, etc.], alkali 5 earth nmetal carbona LM
carbonate, eWOY2ME |4 | metal hydride [e.g., sodi B’%IWP?#J
etc.], or the |like. Sui tabl e organi c base nmay include
tri(lower)al kylamne [e.g., triethylam ne,

N, N-di i sopropyl et hyl am ne, etc.], al kyl nmagnesium brom de 10 [e.q.,
met hyl nagnesi um broni de, ethyl nagnesi u@dbrom de, etc.], alkyl
lithium[e.g., nethyl lithium butyl lithium etc.], lithium

di i sopr opy| aniadd 1lower halkanoyl which @eynbenpl aRsi PRAPES BHEIRIA i ke.

The reaction 's%b@%!@ﬁéﬁt@@frélﬁﬂl% et amsﬁpt i(engl, plenyladediyagnt such
as water, al caohol {] ﬁp hanol_, ethano h?’rei ropyl al cohol,
etc.], tetrahfarsERP% hﬁﬁ -yl, and so £B) usket h??ene chl ori de,

chl or of or m Sulﬁthlwdnédwmﬂexgr may béher organic solvents
whi ch do_not adversel affe t he .,reaction h ) Xture 20

t her eof® phamaceu%%aj;@m%/q eF&Fug Sﬁgg‘mﬂ%tp%?t%ﬁerbeg and the

reaction is usaabbyypasm¢mmhsnanlﬂaharlfaeﬂlngrboxnarmmrgpe like, and Process

4 25 | r
by subj ecting | CgeQQJE%&?gﬁ%?QHPQh% egkﬁ? mbiét§aiﬂ é%Fhsterf?icatlon
reaction. carboxy mayhee rkoway @dkyd dar-gl- eolﬂléﬁlr-ylrn efdvtldBrePYirt h a

conventional ggEROBuEYL) %wrﬁ)ymaohaﬁwgtswsﬁtﬁi& 3tn like.

The hydrolysis Is preferably carried out in resence of a base

or an dtid i nEPREEREIERG QL JWgpbstituted aryl (g qap ke may i ncl ude an
i norgani ¢ basq-pathékybenzyl, @,990-¢ridheosobénsyl Anarid kst ionTeloal the. 9.,

li.thium 35 1i ksodlum potassium etc.], an alkaline earth netal [e.qg.,
WD 97/ 27190 PCT/ JP97/ 00073
28 rragnesSmmahzbé Clayglodilower) ahkyhydawdu alec oy (loavelyopdkylor
: moiety in the term "lower cycloalkoxy" may be C3-Cg
15 ' cycloalkyl such as® cyclopropyl, cyclopentyl, cyclohexyl,-

or the like.
Suitable "leaving group" may be halogen [e.g.,
fluoro, chloro, bromo, iodo]), arylsulfonyloxy [e.g.,
benzenesulfonyloxy, tosyloxy, etc.], alkylsulfonyloxy
20 [e.g., mesyloxy, ethanesulfonyloxy, etc.], oxyphosphonium
salt [e.g., -O-PPhy, etc.], or the like, in which
preferable one is halogen.
Suitable pharmaceutically acceptable salts of the
cbject compound (I) are conventional ones and include a
25 metal salt such as an alkali metal salt (e.g., sodium
salt, potassium salt, etc.) and an alkaline earth metal
salt {(e.g., calcium salt, magnesium salt, etc.), an
ammonium salt, an organic base salt (e.g., trimethylamine
salt, triethylamine salt, pyridine salt, picoline salt,
30 dicyclohexylamine salt, N,N'-dibenzylethylenediamine salt,
etc.), an organic acid salt (e.g., acetate,
trifluoroacetate, maleate, tartrate, fumalate, methane-
sulfonate, benzenesulfonate, formate, toluenesulfonate,
etc.), an inorganic acid salt (e.g., hydrochloride,
35 hydrobromide, hydriodide, sulfate, phosphate, etc.), a



bi carbonate thereof, tri(lower)alkylamne [e.qg., trimet hyl am ne,

triethylam ne, diethylisopropylam ne, etc.], picoline,

1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene, 5 1, 4-di azabi cycl o[ 2. 2. 2] oct ane,

1, 8-di azabi cyqy@olPnép - O] undec-7-ene, or the like. PCTIRObRM €
acid may include an organic acid [e.qg., formc acid, acetic acid,
propionic acid, trichloroacetic acid, trifluoroacetic acid, etc.],
an inorganic acid 10 [e.g., hydrochloric acid, hydrobrom c acid,

hydr oi odi ¢ acid, sulfuric acid, etc.] and Lewis acid [e.g., boron
tribromde, etc.]. The reacti%h is usuall y carried out in a
sol vent such . t ...an_al cohol [e.q.,. methanol, ethano], etc.],
15 xyl ene, S #ﬁ%zln\gﬁg%%ﬁg ?r%%%ng?‘lﬂl‘l' DGt AFPBRRELIC a3 lrori de,
t et r ahydr of ur arglutamist acédi heteof, cr athe dtite. sol vent whi ch does

not adversely influ e t A_liquid, base or acid can be
al so used as the so?&%qf&mﬁc’ﬁﬁ&g oo e r(é[zicfﬁagngf’ﬁﬁﬂ‘b?a?rb? 5 PATE
critical and tRSyFetricrggrtedy and U [bheyacanedxbat as denamtoidnets t o

war ni ng. 5 or diast&PBoli8&mEtd ON KAR S nRRR! E‘éﬁ?tg?ﬁfc‘?&n@é&}’nc{sgk

elimnation of the stgr noj ety such as 4-nitrobenz - |fodoet hyl ,
2,2, 2-trichl or GOEMM-2 §f) (WRich (gontpid alkenyl gzgupsimay rximid aspphiseabl e

for the elim nati transatsomer?s In o&th iiﬁgltaﬁeeyheﬁécaﬁﬂvé&w{)i on and
catal ytic redug_h’ " Sui tabl e reduci ng,a ents to be used in

| - Lo S , g
cheni cal clides, Poth mixtpre anc SePaRabe iR YIqualy isomexs.zinc,
iron, etc.] or netalfheccomppmndsd dfe formuthr @I WRaghdDsd dkist in chrom um
acetatggetc.] | 4 nor gani id 30 Le.g., .formc acid,
acetic a%i d, pF gg?Sﬁ?ﬁ%c. g %d Q?let ?B#’%ﬂgggﬁc’e??lcu% d’,°t% mixtures
p-tol uenesul f oRPE 8EPIratR dinstiividuad tautomerscid, hydrobromc acid, etc.].

Sui.t abl e catal ysts tRe heompsfifhd B£Coha! ¥bifuigd iﬁ@! : re
conventi onal opes_such as .atinun1cata% S?iprg%, its sﬁﬁgtFﬁBn?ﬁlate,
spongy pl ati nuhf' PP F i &cROLFREE; n¥hich 1s included wivipin7tRg190
PCT/fP97/PPOSSSCOpe oﬁ the present inventior|1i the SOlvatezgrefef?b%Y oxi de,
etc.], yeal | adi : e.dq. pongy: pal | adi um : pal T'adt um
bl ack, pall adi%ﬁn%%%ege%/%ygﬂaggi aﬁaoﬂnc%p&m?late‘ col | oi dal pal |l adi um
pal | adi um hydr oxi ddAlae dacBoded in the squpéd afi unmveathani yeesul fate,
pal | adi um on bgddidlabelled d o | ckel _catal yst 9.,

2 Y EEFQQEE$5% {%1CJmp4E§§§ Pfe?BFTgfﬁo t catal yst

reduced ni ckel , ni ckel oxi de, ney °n
[e.g., which are suitable for biological studies.

20 The processes for preparing the object cbmpound (I)
are explained in detail in the following.

RBrocess 1
The object compound (I) or its salt can be prepared
25 by subjecting a compound (IV) or its salt to cyclization
reaction.

This reaction is preferably carried out in the
presence of a dehydrating agent (e.g., acetic anhydride,
etc.] or a base such as alkali metal [e.g., lithium,

30 sodium, potassium, etc.), alkaline earth metal [e.gqg.,
calcium, magnesium, etc.], alkali metal hydride {e.q.,
sodium hydride, etc.], ‘alkaline earth metal hydride [e.g.,
calcium hydride, etc.], alkali metal alkoxide [e.q.,
sodium methoxide, sodium ethoxide, potassium tert-

35 butoxide, etc.], alkaline earth metal alkoxide [e.q.,



reduced cobalt, Raney cobalt, etc.], iron catalyst [e.qg., reduced

iron, Raney iron, etc.], copper catalyst [e.qg., reduced copper,
Raney copper, U Il man copper, etc.] or the 10 like. The catalytic
reduction nmay be carried out in the presence of hydrogen or

hydr ogen don®O¥¥@MHPas formic aci d, ammoni um f or mat FCYEFEIEBxen,

or the I|ike. The reduction is usually carried out in a
conventional solvent which does not adversely influence 15 t he
reaction such as water, an alcohol [e.g., nethanol, et hanol
propanol, etc.], N, N-dinethylformamde, @6 a m xture thereof.
Additionally, in case that the above- nmentioned acids to be used in

cheni cal redumegpesiwe hethoxide, niagpeisdumt kthoxddealsticdde used as a

sol vent. Furt tl‘.grj.alﬁnymJ.ne Pé“g;ablt%ﬁa‘éltﬁg éxéﬁ.ﬂe etf'?@ﬁ%lzén&?{]eal ¥leC

reducti on may
convent i onal Plc°11n3604Mﬁﬁﬁl%iﬁ§1Q¥§leﬂébﬁyplé@mmﬁ‘enﬁnaxane

tetrahydrof urang- dlazabic$?rb[2<¥'2quhéhHre thereof ' The
reactian tenpi g Ere of , this reduction is_not crltlcal and the
udr

reactioh is u yarahbicycidq- ﬁJﬂd@Pdec‘7‘enecd%F|?Eft Kfar mi ng.

Process 5 The rJi@tmrsm@uﬁh?) cffriéd & tirCan daviehepshst by 30
reacting the co ou d é ZQ |ts re% ﬁ %r vative at t he

car boxy group®° s 8%ﬁ8 ¥ BSaQﬂ pyridiney o reactive
derivative atatbmatunrhydpanq:bam’[etg sabénzene, toluene,Swiyllehke reactive
derivative at y include
Schiff's base {: £ rm n&por organ%c ?éil? %%% >ré)en?’gpe I somer

f or med Oy thead'eammn influence the regetdmM27190

PCT/ JP97/ 00073 Th ti t &
t he compound (I X) vmet hrefccz;'rot?o ernperﬁpgﬁﬁ lssuxtl:%t critical, g""|5 ﬁyde

ket one or ther??%EP°Qi%§I%ﬁuiiéﬂ'F&FFWEdf@#¥m%PQSF coollng tphbeatiRgi on of

of

the conpound (I X) with a silylating reagent such as _
N,’O-bi s(tri hyl sily])acetan de, 5 N-trinethylsilylacetam de, or the
like. I tabl e reactive derivative of the conpound (I-2)

may i A8l ude an aciThe ldbgreiate compoandd( AXYydroxidtsasalt can bacti vated:

am de, an. aC;ﬁ%E? %ﬁgreagiihﬁealkéépound (V) or its §giEaQ£@ha§|d

anhydride ma trirc an
compoun (VI) or its" salt

The reaction is usually carried out in a conventional
solvent such as an alcohol ([e.g., methanol, ethanol,

20 - propanol, isopropandl, etc.], aromatic hydrocarbon [e.qg.,
benzene, toluene, xylene, etc.], ethyl acetate,
acetonitrile, dioxane, chloroform, methylene chloride,
N,N-dimethylformamide or any other organic solvent which
does not adversely influence the reaction.

25 The reaction temperature is not critical, and the
reaction is usually carried out under cooling to heating.

Brocess 3 :
‘ The compound (III) or its salt can be prepared by
30 reacting the compound (VII) or its salt with the compound

(VIII) or its salt. _
This reaction is usually carried out in the presence
of an inorganic or an organic base.
Suitable inorganic base may include an alkali metal
35 [e.g., sodium, potassium, etc.], an alkali metal hydroxide



10 or a mxed acid anhydride with an acid such as substituted
phosphoric acid (e.g., dialkylphosphoric acid, phenyl phosphori c
aci d, diphenyl phosphoric acid, di benzyl phosphori c aci d, hal ogenat ed

phosphoric acioez2 etc.), dialkyl phosphorous acid, sulfpélspedgéeds 15
thi osul furic acid, aﬁianesulfonic acid (e.qg., met hanesul foni ¢ aci d,

et hanesul foni ¢ aC|d etc.), al kyl carboni c acid, aliphatic

car boxylic acid (e.g , pivalic acid, pentanoic acid, |sopentan0|c
acid, etc.); aromati c carboxylic aC|d (e.qg., ben20|c acid, 20

chl orobenzoi ¢ acid, fluorobenzoic acid, n|?7oben20|c aci d, etc.),

O e L R rsof PRV S AT, Bietabal, etcaf"'y' am e

triazol yl am de alﬂmﬂnamelty.ﬂ.ahydmgm ¢drbdrdte [(2%5g., soda.um

activated ester_Jmy Q%e ggé? 4 er Jagn c§£b°nF EC€£€1T %égaﬂ

ester, vinyl ester, propa
2, 4-di ni t rophemﬁtaéslcér onate [e.g+4 (ﬁﬂd}ﬂ@pb@@bneSEBretcpe}u aﬂh&ainophenyl

ester, s @%haheuaioeaﬁg% tﬁétﬁ{aldl%héﬁ suhioo {Jﬂ?w' ﬁ%&ﬁl vost er

phenyl t hi oester Pﬁ ni trophe oester, car oxynet
pyranyl ester, dpy Sé@%r[eegfnuﬁﬂﬁ¥ﬂm hydrlde-tﬁt© @r the ddkevat ed

esLe& mnthza N—hydrﬂﬁitﬁﬁﬂﬁmbﬁghnlc(?ase ﬁﬁygincmh&bdlnethylhydroxylan1ne
1- hydr oxy-2H-p oxysuccgl nj
N- hydroxybenzo%{:i’ciggﬂ"gr)%Jskylamr&%f&r &cypﬁFHQFPg}'%’-n%’t c.), or the like.

WO 97/27190  N,N-diisopropylethylamine, etc 1, alk¥l/mbhe3@ bromide

31 0 T V. es s ptlonall e selected

from t hem accordi i3 P@éﬁﬁ%faﬁg %%fa? kﬁ g& ik?ﬁﬁ?eSL r°mﬁ 4.

Wien the conpo@fg-{-2}kyk lkﬁhiumn[Enqe,amedh?brhathiumﬁsbutylluathahm,forn1-

in the reactiogectpe If%ﬁidﬁ”hlf%OB&%E?igﬁkﬁeS it Qﬂ carried out in the
e

presence of co den5|ng condensi ng agent may
i ncl ude a car bBE¥pReHaYldisirazidoe gr tReNiikiecycl ohexyl car bodii mi do,

N-cycl ohexyl - N - (4-The reactidd qfshngaaws?ca&fpieaqea&%bedk.-bm;@ﬁtlonal
N-ethyHIN (3- di.net h m no arbodiimdo qQr its

hydr ochl™or i de) so]RQent such ﬁeﬁ?&ﬁﬁbs%#%ﬁia ¢ obr,r BSHhEeRPLon8ERARAYC
chl ori de, . isoprep¥l llqubedphetyl ] £ yset ehydicfiradsOd3oxane,

Ova°|'d'”yl)pEQfﬁ@Hé“‘hégﬂyi endCehloride, chloroform,
N,N-dimethylformamide or any other organic solvents which
) do not adversely affect the reaction, or the mixture
20 thereof. | |
' The reaction temperature is not critical and the
reaction is usually carried out under cooling to warming.

Brocess 4
25 The object compound (I-2) or its salt can be prepared
by subjecting a compound (I-1) or its salt to
deesterification reaction.
The reaction is carried out in accordance with a
conventional method such as hydrolysis, reduction or the
30 like.
. The hydrolysis is preferably carried out in the
presence of a base or an acid including Lewis acid.
Suitable base may include an inorganic base and an
organic base such as an alkali metal [e.g., lithium,
35 sodium, potassium, etc.], an alkaline earth metal [e.g.,



N, N -carbonyl diim dazol e, 2-ethoxy-1-ethoxycarbonyl-1,2- 15

di hydroqui noli ne, cyanuric chloride, or the |ike. The
reaction may be also carried out in the presence of organic or

i norgani c base such as al kali netal car bonat e,

tri(lower)al WOSHATH® pyri di ne, N- (| ower) al kyl nmor phRFRAIRE7008T3 t he
i ke. 20 The reaction is usually carried out in a conventional

sol vent such as water, acetone, alcohol [e.g., nethanol, et hanol

i sopropyl al cohol, etc.], tetrahydrofuran, di oxane, tol uene,

met hyl ene chloride, chloroform N, N 28 di net hyl formam de or any ot her
organi ¢ solvents which do 25 not adversely affect the reaction, or the

m xture ther eafagnesium, calciuhestedct ithe hgdpexitarerisarisdnaye torcal and
t he r C to warm ng.
Process 6 30 ?S%EEBthﬁﬁ“§§€£%3$ qﬁ! ounE&?FHggiémgggetgg%bhred by ?eacting
a conpound (1t4ﬁmnthhlamcqen|tmaenhniamume, diethylisopropylamiine,cyani de
compound MRy R, e %ﬁé&ifn&yaf'si%azabi gciB?g §Sofﬁi§z?'$ did 2l cyani de

[e.g., sodiumcy cuprious cyani de,
or the ¥ike. 354‘dlazablcﬂ¢4%[3f%uﬁh95¥aﬂﬁlpreferably carried out in the

WO 97/27190 1, B-dlazablcYclo[S .4. 0]undec-7-ene, oPdne PRIHLH0073
32 presenge, of kal ) netal sodi um i odi de,

pot assi um i odi de, BEL Tb B @ay, u&‘St 3{‘y€$g?’é1‘§1 acid [e. 9"Adogen 464
(Trademark : ﬁbdmhchéclﬁacadetxu ddma,lpkeplonlc acid, triﬂhidraa&btﬂa is
usual ly. carrledhg téjﬁgf_iauconve |onal so] vent such S ter, an

al cohol [e.g oroace Fﬁéﬁbletgf% ]anpyqq &Gﬂ ollne, N, N-
di met FyA f or maifede, » chydechlonitredd, ohydngboohic an:ﬂd/.erltydroiodic whi ch

does not advegégg%/ é@if&iﬁiﬁ%éﬂﬁ eﬁ:gzci' QHd Lewis acid {e E’ﬁa?’?%(a%i on

tenperature is not crit reaction is arried out
under marn1ngthbﬁ@%}¢$m;etc- - Process 7 . The conpound

(I-7) or its salt PRd Aéad¥iURRdul¥ally carrfé@m%lﬂgé%l%eﬁeoyﬁéh(l-6)
Its salt to dehydration 15 reaction at the car banoyl group.

Dehydratlon i @scuptely HyahGehade [Eofvenhebhanol, ethanol,” etc.],
15 . xylene, diethylene glycol monomethyl ether, methylene

chloride, tetrahydrofuran, a mixture thereof or any other -
solvent which does not adversely influence the reaction.
A liquid base or acid can be also used as the solvent.
The reaction temperature is not critical and the
20 reaction is usually carried out under cooling to warming.
The reduction can be applied preferably for
elimination of the ester moiety such as 4-nitrobenzyl,
2-iodoethyl, 2,2,2-trichlorcethyl, or the like. The
reduction method applicable for the elimination reaction
25 may include chemical reduction and catalytic.reduction.
Suitable reducing agents to be used in chemical
reduction are a combination of metal [e.qg.., tin,_zinc,
iron, etc.] or metallic compound (e.g., chromium chloride,
chromium acetate, etc.] and an organic or inorganic acid
30 [e.g., formic acid, acetic acid, propionic acid,
trifluorcacetic acid, p-toluenesulfonic acid, hydrochloric
acid, hydrobromic acid, etc.].
Suitable catalysts to be used in catalytic reduction
are conventional ones such as platinum catalyst {[e.g.,
35 platinum plate, spongy platinum, platinum black, platinum



manner, which is capabl e dehydrating a carbanoyl group to cyano
group, and suitable dehydrating agent may be phosphorus conpound
(e.g., phosphorous pentoxide, 20 phosphorus pentachl oride, phosphorous

oxychloride, woermriePyr 0Catechyl phosphorus trichloride, andl,('s‘c;‘?;;‘;)3‘,'0.,3
c?ﬁ ine (e.g.,

t hi onyl oride; or a conbination of triaryl phosph

tri phenyl phosphine, and so on) and chl orof orm or carbon

tetrachl oride. 25 The reaction is usually carried out in a
conventi onal sol vent such as water, alcohol [e.g., nethanol,
et hanol , ' isopropyl al cohol , etc | 2?etrahydrofuran di oxane,

t ol uene, nethylen chl 0 nmet h or n1de or
any ot her orgar?x 6l 3 g V\B?'E'L d:ata'}l.yﬁ& {§d\9€|'sép9n é%il
reaction, or tpalliadiumeblaekgopalladium oxide,Tbaluaamﬁmoantcmmﬁﬁﬁture_IS
ot Sritt cal anbiliiay paaa8RSH PhidiUrkbaRneguilander cooling,
salt ¢an be pr®sdiedium on barium sulfig®ed7p2ailadium on barium
PCT/ JP97§ 00073 bonat tc.1,

car ona e?)e c.] nlcﬁel caﬁglgst [eag., reduéga nlﬁﬁgl, d.

reacting a conpqund or 1ts sa
Sui t abl e a2|dené6#ﬁ6uﬁﬂlﬁﬁy Raney igkedet gtcali deobalt catalyst de.gsedi um

azi de, potassi y@dazedecoBilt) Rﬂé@ldd&%u, Etc 1, CRE5R SRiAly ds‘# idegle 9.
cal ci um azi de, et.c hydr ogen azi

trimethyltin afF&BCLGrlfﬁ%'l$§EFY iron, etc], to %rr%éﬁﬁ4¥ﬁFlﬁ$ ‘@referably
carried out inredaced copperprmlne:opbeammmlmhebpﬂ&,[ @tE.] dFTRARUM

hl I hal i d
(o0 Mo Wkeici tor SRR KegBihabn pRYThs MeANeRA At by o8,
etc.] or the IPKésence Of hydrogenrng hydrogen den@mLsu¢h/amadhmmdcout in a
conventional acid, amﬁgﬂiﬁﬁuf g&gﬁ@*?ﬁ ii ane,

ven

N, N—d|nethylfornan1de or any o r org nic so does not
adver sely i nfl uence™@her et 1|°é'h is usually Carrqulneoméam’t i@on tenperature is
hot critical, eaﬂvéﬁﬁional solventaghien Qéésbﬁo€55d¢é¥§é¥§31HE§ﬁEn&@r”1n9 to
heatlnq: Procees 9

. S the reactlon such as water, an alcohol [e. g., ‘methanol, o

by

ethanol, propanol, etc.], N,N-dimethylformamide, or a
mixture thereof. Additionally, in case that the above-
mentioned acids to be used in chemical reduction are in -

o liquid, they can also be used as a solvent. Further, a

qu. suitable solvent to pe used in catalytic reduction may be
the above-mentioned solvent, and other conventional
solvent such as diethyl ether, dioxane,"tetrahydrofuran,
etc., or a mixture thereof.

_ The reaction temperature of this reduction is not

25 critical and the reaction is usually carried out under

cooling to warming.

Process 5
The compound (I-3) or its salt can be prepared by
30 reacting the compound (I-2) or its reactive derivative at
the carboxy group, or its salt, with the compound (IX) or
its reactive derivative at the amino group, or its salt.
- Suitable reactive derivative at the amino group of
the compound (IX) may include Schiff's base type imino or
35 its tautomeric enamine type isomer formed by the reaction



20 The conpound (1-10) or its salt can be prepared by

subj ecting the conpound (1-9) or its salt to renoval of benzyl
group. The renoval of benzyl group is carried out by using
conventi onal er . which is capabl e renoving of benzyl 25 of
benzyl oxy gr%%‘%ydroxy group, and suitable agentméjpggﬁ@gﬁsuch
as boron tribrom de; a conbination of trifluoroacetic acid and

sul fur compound (e.g., t hi oani sole, 1,2-ethanedithiol, and so on);
a conbi nation of Lewis acid (e.g., boron trifluoride, and so on)
and 30 Lewi s base (e.g., ethanethiol 3a®dd so on); trinethylsilyl

| odi de; and so on. The renoval of benzyl group is also carried
out by ofc &hg gomponadutiXbrwikh iy asabmnydt compoung dswale asor

hydrogen donergigdhvde, k ' y ta<b . :
reduction | Sidehyde, etonglol BUS LAldY ¥'51191PEet 204k 1 Ve oY by
PCT/ JP97/ 00074¥he reaction of the compound (IX) with a sikylating are

c;)n;/_ent i onal QRAYeatChusR 2% Qﬁ]%ﬁﬂé:ﬁﬁg}hﬁéﬁ:yﬁgiﬂyl)ac?tamicliepl g_ti num P' ?Cki

pl ati num on caybhon ati pum oxi de,, and so . on), palladium catalys

(e.g.,%gglIadSﬁ%?ﬁ#ﬁgﬁ¥i5%?¥%Eﬁ?ﬁﬁmié%' or thecdik®n, palladi um oxide, and

so on) and so on. shitable reactiverltdedivadiogecstdeNOr camolifi cmc.lztyhexeﬂe,
' The

cycl ohexadi ene, _anmoni ym f or mat e, .hydr.azi ne, and.so .on, .

reaction is ugﬁX|E9C§5§?i%% ?ﬁé519$%?5} eﬁPiSﬁg? anhydridess@fent such as
wat er, ‘al coholckévgted nanideolan adtdvalted ester, osophtedikeal cohol, etc.],
t et rahydr of uran, di . : , thyl 4 d LOf or m

N, N- di net hyl f or namsggt?&gjfe ﬁ?l%t%r%&%rqgﬁgnfn? s§¥v§2¥§"ﬁ%ﬁ %nh%m:gdﬁo not

adver 38 y af f 88t at Rixed saeidranhydnige mikhuan acid such fes substituted

The reaction HRBBERSELE Gadsd Q. &, Wiadky®BHosModf: acid,caction is usually
carried out under cooling to warning. Process 10 The -
canpound (| - 1RPEBYPRSROARIG AF e %@B&F‘@HPW}SF’M:@C agighcting the
conpound’ (|- 18ibenzylphssphoniid adids haNBgensted phospHoPicOkcibiy salt. o
This reaction gan bex%’rie out in a sg? tantiPJIy' R simlar manner
to that of th& Erbté%_agfy FepPsr 8 ae sulfuric acifants to be used and
the rddcti on thhdsulfnsid eaqid, alkanesulfonic acid (e.g., Lo _
' methanesulfonic acid; ethanesulfonic acid, etec.),
alkylcarbonic acid, aliphatic carboxylic acid (e.g.,
pivalic acid, pentanoic acid, isopentanoic acid, etc.):
aromatic carboxylic acid (e.g., benzoic acid,

20 chlorobenzoic acid, fluorobenzoic acid, nitrobenzoic acid,
etc.), or the like. : '

Suitable activated amide may be imidazolylamide,
4-substituted imidazolylamide, dimethylpyrazolylamide,
triazolylamide, tetrazolylamide, or the like.

25 Suitable activated ester may be dimethyliminomethyl
[ (CH3) oN=CH-] ester, vinyl ester, propargyl ester,
4-nitrophenyl ester, 2,4-dinitrophenyl ester,
trichlorophenyl ester, pentachlorophenyl ester,
pentafluorophenyl ester, methanesulfonylphenyl ester,

30 phenyl thioester, p-nitrophenyl thioester, carboxymethyl
thioester, pyranyl ester, pyridyl ester, 8~-quinolyl
thiocester, an activated ester with a N-hydroxy compound
(e.g., N,N-dimethylhydroxylamine, l-hydroxy-2H-pyridone,
N-hydroxysuccinimido, N-hydroxybenzotriazole,

35 N-hydroxyphthalimide, etc.), or the like.



solvent, reaction tenperature, etc.) can be referred to 25 t hose of the

Process 3. Process 11 The obj ect conmpound (1-12) or
its salt can be prepared by reacting a conpound (1-8) or its salt
with a 30 (XI') or its salt. The re ' |
preferably capﬁﬁgﬁggﬂf in the presence of a base suchqgéﬁgﬁwgﬁﬁﬁli
netal [e.g., sodium potassium etc.], an al kaline earth netal
[e.qg., magnesi um calcium etc.], the hydride or hydroxide or 35
carbonate or bicarbonate thereof. WD 97/ 27190

PCT/ JP97/ 00073 31 35

The reaction is usually carried out in a conventional sol vent
whi ch does not adveT§%¥§ reaqtisiec degavativesi ean optionally beckedecteder,

di oxane, an al £ob0| them GiccoPRAiMyNeb the kind of &uptiia (3L9)] to be
acetonitrile, aeérahydrofuran, N, N- 5 di met'hyl f ormam de, -acet one,
2- but anone, or ?ﬂxture thereof. Additionally, in case that the

conmpotnd (XI') is When the icompoQtdd{I+2) CR& B e freRdagqadrsAh VeIt -
The reagtion tf{@egﬁ,%lrﬁ | sirﬂﬁg_ (éri Licel an%ﬁ he . , reaction can be
carried out undér ool ingt & h&RE RGectiqRy the reactign jssPreferably t he
conpound(s) (¢aumdeds et iinutbd presence ofiddhddmyihl 8geAtr/ and 2

position(s) my be aiyiged | to.reaction condjtions.

This case is incl udgelﬁ" 5 condensing nﬁ%g{ g’(l:%g@n&“?ﬁeap?%%?#“r% i on.

15 Process{€-g-/ N,N'fdicyclohq&glqgwhnﬂﬁﬂmﬂ@m»1N&cyclbhengHN'<1n¥ be

prepared by diethylaiﬁhb@‘}bﬂ.&ﬁeﬁyfﬁ?%&%}%j_ﬁr[i'd%f}) NREethi$-§Al 310 reduction.
em ca r

The prgaent re uctioq | S carrieg_out Y, ch ) - reduction,
catal ytrc redfEFehRYLI3pipARrPPEL) Cazhpdiinido orsitsabydrechiiazidelagents to

be used in chetiiphenylphosphini€dagido)n diphehyiphBspALADS @f1d®ial, [e-9.,
o e ateenyibb8Bonehey | TR 2 campold e g, erofium -
[e.g., fornicoX&z@lidényitphesphimpiomhlvridesi d, 25 trifluoroacetic
'Zdej p'ﬁ?{Egﬂ?ﬁﬁLEQBBSn?f&f&me&%&%Hv QLEQhoxy—l-ét§§§§Ear éﬁyﬂgﬁ?glc aci d,
' ’lg di ygtoquinoline, cyanuric chloride, or the like. '
The reaction may be also carried out in the presence

of organic or inorganic base such as alkali metal

carbonate, tri(lower)alkylamine, pyridine,

N—(lower)alkylmo;phorine, or the like.

20_-. The reaction'is_usually carried out in a conventional
solvent such as water, acetone, alcohol [e.g., methanol,
ethanol, isopropyl alcohol, etc.], tetrahydrofuran,
dioxane, toluene, methylene chloride, chloroform, N,N-
dimethylformamide or any other organic solvents which do

25 not adversely affect the reaction, or the mik%ure thereof.

The reaction temperature is not critical and the
reaction is usually carried out under cooling to warming.

Brocess 6
30 The object compound (I-5) can be prépared by reacting
. a compound (I-4) with a cyanide compound.

Suitable cyanide compound may be a metallic cyanide
such as alkali metal cyanide [e.g., sodium cyanide,
potassium cyanide, etc.], cuprous cyanide, or the like.

35 This reaction is preferably carried out in the



Suitabl e catalysts to be used in catalytic reduction are

conventional ones such as platinumcatalyst [e.qg., pl ati num

pl ati num bl ack, platinum oxide, etc.], palladium 30 catalyst [e.g

pal | adi um bl ack, pal | adi um oxi de, pal | adi um on carbon, etc.

ni ckel catalYOO7RH%Yy. reduced ni ckel , nickel oxi dePCTUPRE ckel ,
etc.], cobalt catalyst [e.g., reduced cobalt, Raney cobalt, etc.],
i ron catal yst [e.g., reduced iron, Raney iron, etc.], copper

catal yst 35 [e.g., reduced copper, Raney copper, Ul man copper, etc.]
WD 97/ 27190 32 PCT/ JP97/ 00073

36 or the I|ike. The reduction is usually carried out
in a prasenteé ovfl a el Mie nde tiadli G.bdddeS[BOQ acwdfmi yiddiiieuence

the reaction SUE h_ as wafe | cqhol et hanol ,
propanol , - et cPP) aﬁmlﬁ‘%@%ﬂ'f oerq;t?et d?h Erans£er carﬁ'aklt l?rt [en8reof .

Addi ti onal | y, Adogemst64 halra:damaaim\geAldnch) , @eni)ored tha ddikeo be used in
chemi cal reductio | l.s0 b a

ol vent. Further. L Tddbtion s psblfyd chPFYef ML B LHTRHI5n 0
reduct i%on rraysgb‘@!)t such (as merrént adaehol ol &gt/ alm:hauhér. convent i onal
sol vent ethSh6T), aétéjllet erﬁ'&?@r qﬁgﬁ?ﬂﬁge W H-ori de, dioxane,

tetrahydrofuran, etc. mxture thereo The reaction
tenperat ure ofiPGFRY #mn @ Hgg:ture thereef (9 AnYaodhegespduerton is

usual Iy carri fv‘ﬂ:.éllzltcld&lﬂQfotlic:lveJ:s‘E-.QQI b.fiﬁlﬁéht!@rﬁ’ﬂé‘g:-eactlon. The
obj ect conpound (I 16) or .its sal repared by reactl ng a

conpound (I-15) orThe Feagtic ¢ mgefeture 2 hes rfg‘p
Sui t alllde r edureactimyenits nEBpalld yakarrhgd oyl risder Warm:.ngcﬂﬁphdﬂﬁlil@. g.,

l'ithiumalum num hydride, lithiumtri-t- but oxyal um num hydri de,
etc.], borohydride conpound [e.g., sodi um borohydri de, etc.],

al.um num al km%%_'?g. , 25 al um num i sopropoxi de, etc.], or the like.
The reaction is usmgl 'dbn&:%hhhe%mﬂ 5P ftgogyﬁ_ntdhgpgle pre areds vent, such
as water, an alcohol , et hanaol anol ano

i sopr opanol , HRJject 16’(9 c‘}%@f sPmpoynd: KIr6) or its galdr toaﬂsﬁaﬂéatmn any

otherlsrganlcréa&uﬁaﬁ athithle égesaﬁayl grégs. adversely influence the

reaction, “or a'rn)ﬂéﬁydratlon is carried out in the conventional
manner, which is capable dehydrating a carbamoyl group to
' cyano group, and suitable dehydrating agent may be
phosphorus compound (e.g., phosphorous pentoxide,

20 phosphorus pentachloride, phosphorous oxychloride,
pyrocatechyl phosphorus trichloride, and so on); thionyl
chloride; or a combination of triaryl phosphine (e.g.,
triphenyl phosphine, and so on) and chloroform or carbon
tetrachloride.

25 The reaction is usually carried out in a conventional
solvent such as water, alcohol {e.g., methanol, ethanol,
isopropyl alcohol, etc.), tetrahydrofuran, dioxane,
toluene, methylene chloride, chloroform, N,N-
dimethylformamide or any other organic solvents which do

30 not adversely affect the reaction, or the mixture thereof.

The reaction temperature is not critical and the
reaction is usually carried out under cooling to warming.

Brocess 8

35 The object compound (I-8) or its salt can be prepared



t her eof . The reaction tenperature is not critical, and the

reaction is usually carried out under cooling to heating. 35 Process
14 WD 97/ 27190

PCT/ JP97/ 00073 37

The conpound (}7\?_019532713? its salt can be prepared by rme:g’c |1'r?8“73
conpound (1-17) or its salt with a fornylating agent .

Sui tabl e fornylating agent nay be N, N 5 di et hyl f or mam de;

[err] (so-called Vilsneier reagent prepared by the reaction of
N, N- di'met hyl f or mam de with phosphor us 33 oxychl ori de, phosgene,

etc.); or thelm a_fornyl ating agent is
N, N- di et hyl f or R¥nf§8Cting a c°"EH‘Pémtdeé§t‘|76n°Fs1EFeFé¥‘éb1ﬂytl’tm iagddeut in

t he pr.esence of compound. a base such as |l ower alkyl netal [e.g., n-butyl
l'ithium et c. . or. the Iike.

?’F ne5| br om de, I .
The reaction is usually ca tcoplﬁogngo:,n%g esgtkali metal agddsi oxane,
t et r afydr of ur anf[epNgN- cﬁmmylafzmdwnpdeassi&u azidef W&@q @hhaliide.

chl orof orsn or gR¥tRtASEAL" ol vent es not  adversely
i nfl uence the reaction, 2P AN [e LEY c%% %mt?lﬁ%%f e c ¢ aluminum Tphe

reaction tenper8ti9® i Rvdragen |at2|ld§l- taMetllmeltin azide,r @actthenligeusual | y

carried out under cOrHd NEedcti rg,aaggn P, s.15
The conpound (1 - its salt -can Befépabl %a:oﬁ/lé&)%%% J'nsﬁralfecti ng the

1 e pr
corpound (|- 18)p5?g‘?rf%e £f @mmgniumqhal ide F -g., ammantiuench2éride,
Oxidation is caammmlmutbnomaet;oayenj J omefmg]rjg;l,amon um %’T%ﬁi E pabl e
Sul e

of oxi digi ng fo to,car roup, 1zi ng
reagent réay be %%%et%‘yg@%ﬂ' nium Chf%ﬁ’c,‘#'ast qﬁ Pé"@ chioviden

peri odat e, pota%fs?dmor the ligeri odate, etc. ) peroxy acid such as

peroxybenzoic acid 3§ enzoi G i d, mchl oroperoxybenzoic
acid, et c. g ;()aotr gsag%g%gpiesf %%"g%ﬁ é:aralg 8“50?6 2 sSeRR{RRticnal

hyprochl orite, sql BUgh as tetrahydrofum,r diokiane,i s usually carried
?Tg: hiagoa Cg?x:nm NG methyl form@hidd oS U 3En0a! Sgrgagkg D v Yiich
15 d%es not adversely influence the reaction. "
The reaction temperature is not critical, and the
reaction can be carried out under warming to heating.

Process 9
20 The compound (I 10) or its salt can be prepared by
' subjectlng the compound (I-8) or its salt to removal of
benzyl group. _

The removal of benzyl group is carried out by using
conventional manner, which is capable remov;ng of benzyl
group of benzyloxy group to hydroxy group, and suitabile
agent is ones such as boron tribromide; a combination of
trifluorcacetic acid and sulfur compound (e.g.,
thiocanisole, 1,2-ethanedithiol, and so on); a combination
of Lewis acid (e.g., boron trifluoride, and so on) and

Lewis base (e.g., ethanethiol and so on); trimethylsilyl
iodide; and so on.

25

30

The removal of benzyl group is also carried out by
catalytic reduction using catalyst, and hydrogen or
hydrogen doner.

35 Suitable catalyst to be used in catalytié reduction



35 | sopropyl al cohol, etc.), tetrahydrofuran, dioxane,

WD 97/ 27190 PCT/ JP97/ 00073

38 di chl oronet hane, ethyl ene dichloride, chloroform N N—

di met hyl f ormam de, N, N-di net hyl acet am de, or any ot her nic

sol vent whi CWOBFEWMot adversely affect the react|07‘1c"""t5\’97 xture
t her eof . 5 Anong t hese sol vents, hydrophilic solvents nay be
used in a mxture with water. The reaction tenperature i s not
critical and the reaction is usually carried out under cooling to
heat i ng. 10 Process 16 34 The conpound (1-20) or its
salt can be prepared by reacting a conpound (1-19) or its reactive

derivative at are convenhiomal ines gumlp asoplatinuml catalyst af ehygdr oxy

T8 e co RaSAET: pREbk S R CRRE b e ?‘E%b*‘ftmtﬂ“‘*?%‘ 6,24 fpO O
aci d broni de, o8i ¢. palbrdiwe ¢4t{@31YSt (e.g., pal gﬁfmm@qﬁdma@bmund

nmay be an a|CBROEa£Bbﬂ,,palladium'Bﬂﬂ&%nobndegbaaﬁ%’aﬁH(HB”Bﬂ benzyl
al cohol, etc.] eno napht hol , or The

reactioh is usual @%’a#?f%d*quw SongR, BAY| BAaFYclohexeneyo| vent such as

di et hyl et her cyttbhékadiaday eammdiumaﬂferﬁate, hydrazihe OlahRY ser 8ani C
sol vent whi ch does_not advers uence the reacti on

M xture thereof. IB€ réaction A&dluﬁuﬁrlléyl ﬁarf ﬁe%a%‘é i tcl‘?é‘ventmnaf
above- nenti onsdlgént sudlydsowateaypaledhod [e.di quuetharolcaethkaolbe used

as a : §gb¥§§£¥l alcohol aﬁtf:y éatéggéagg%IOE th eer 2{00%"‘%:1' s not critical

and t he ron is ug rere §'t o heat i ng.
Wen tife conpbokvere, mythwlanse¢hlorides echberafdmem 30 ~  in the

reaction, then!gagimé¥ny f%d¥ﬁ§ﬁ¥&@blXICQEQ'SQhQE”ofdhnﬁg solvehhg RhEsgnce of

an inorganic aci d, or_condens ge l'e 1'norganic
acid may be t#2 Bolk adesEs éé%ﬁﬁ the rea?FéPQﬁxﬂRaﬁﬁ@nﬂ#&ﬁ&HeProcess 4
and sui tabl e cnmwkaJng agent may be the one exenplified in the
above- ment i oned 35rhe re'grc mn tgmperature is not critical and the

15 reaction is usually carried out under cooling to warming.

The compound (I-11l) or its salt can be prepared by

o reacting the compound (I-10) or its salt with the compound

20 (X) or its salt.

] This reaction can be carried out in a substantially
similar manner to that of the Process 3, and therefore the
reagents to be used and the reaction conditions (e.qg.,
solvent, reaction temperature, etc.) can be referred to

25 those of the Process 3.

Process 11

The object compound (I-12) or its salt can be

prepared by reacting a compound (I-8) or its salt with a
30 compound (XI) or its salt.

The reaction is preferably carried out in the
presence of a base such as an alkali metal [e.g., sodium,
potassium, etc.], an alkaline earth metal [e.g., !
magnesium, calcium, etc.], the hydride or hydroxide or

35 carbonate or bicarbonate thereof.



WO 97/ 27190 PCT/ JP97/ 00073

39 The conmpound (I1-21) or its salt can be prepared by

reacting a conpound (1-19) or its salt with a reducing ‘agent .
5 Sui saidmerigeduci ng agent may be al umi num hydri de

compound [e.g., |ithium alum num hydride, |ithiumtri-t- PCT/IPI7/00073

but oxyal um num hydri de, etc.], borohydride conpound [e.g.,

bor ane- di net hyl sul fi de conpl ex, sodi um borohydride, etc.],

al um num al koxi de [e.g., alum num i sopropoxi de, etc.] and 10 t he
like. - The reaction is usual I%/5 carried out in a conventional

o opanol 1 sopropanor® croaCt il adan BRARIRN out in a qarrentdppaine,
or any other or §AVEREGMHAGR dasiscmodoesivetSely influskerasal Ydadtliygnce the

reaction, or a gur¥hUi€ water, di LEO The reaction
tenperature is ngﬁ crj'rtical " and tﬁgf En alcohol 1813 &&FhaBOdarried out
under cool i ng t 5-R@RtmgEtc-l.o@cetonipritesstdrahydrofuran, N,fhe conpound

(1-23) o its sdimetiyl franpindpl, cdch , 2-butaddiEctd,ng the conmpound
(1-22) or its sglg é&t . ha&g gﬂ’_é?yo%.b"t ¢"or'a PAXEURE| ogenat i on
is usually carri ST Tt pPddtignaldl, in eags drhatortile lcalpgendt kxy) agent
such as hal ogenif elifiuid, it canchlesibe, uddPHs® sehGeht Phosphorus
hosphords trichloride,

trihalide (e.qg., Th opus tribromde, p pha
etc.), - phosp_hc?r tﬁagg%?ghéﬂl%r?'ﬂ:‘rﬁ ASpReSpREiticpinand Hthe i de,
phosphor us pent’2i##ofe cabt be) caphibesd hart UnderC Bbelifg 89 hea lr(‘-ie g.,
phospholgl trichlor iIﬂethEQOJ?QQQ{%’,%n oechl or.i de,d : et C-S, hi onyl
halide (e.g., thi n*hachl oride. thilonyt® compound(s) i(fz12hsuhstidutied
halide (e.g., &%&?\/ chPBridex/and 2 positdonl(sbrmaiydee &b€ainesul furyl
halide (e.g., sucbrdyhg to react8r'dddS: ), | dini um hydr gbr om de
perbronide, or 3%, thbe like. i t3bfis) ﬁx{? ¢ase is ‘included

_ SC?PE of the present reaction.

- X
L

15°  process 12

The compound (I-14) or its salt can be pPrepared by
subjecting a compound (I-13) or its salt to reduction. -

The present rgduction is carried out by. chemical
reduction, catalytic reduction, or the like.

Suitable reducing agents to be used in chemical
reduction. are a combination of metal [e.g., tin, zinc,
iron, etc.] or metallic compound [e.g., chromium chloride,
chromium acetate, etc.] and an organic or inorganic acid
fe.g., formic acid,.acetic acid, propionic acid,

20

25 . . .
_ trifluoroacetic acid, p~toluenesulfonic acid, hydrochloric

acid, hydrobromic acid, etc.], or the like.

Suitable catalysts to be used in catalytic reduction
are conventional ones such as platinum catalyst [e.qg.,
platinum, platinum black, platinum oxide, etc.), palladium
catalyst [e.q., palladium black, Palladium oxide,
palladium on carbon, etc.}, nickel catalyst [e.g., reduced
nickel, nickel oxide, Raney nickel, etc.], cobalt catalyst
[e.g., reduced cobalt, Raney cobalt, etc.}, iron catalyst
[e.g., reduced iron, Raney iron, etc.], copper catalyst
35 [e.g., reduced copper, Raney copper, Ullman copper, etc.]

30
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40 This reaction is usually carried out in a sol vent

such as mater al cohol (e.g., nethanol, ethanol, isopropyl

al cohol , benzene, di oxane, N, N—dlnethylfornan1de

tetrahydrofu RY2H® hyl ene chloride, ethylene dichloride, TSVIFI70073
chloroform diethyl ether, or any other solvent which does not
adversely affect the reaction, or a mxture thereof. The
reaction tenperature is not critical and the reaction is usually
carried out under cooling to warm ng. K[ Process 19

The conmpound (1-24) or its salt can be prepared by reacting the
conpound (| -2®x &hej ddkealt with malonic acid derivative (XII).
This reaction usuaihi egahLefoRUls Iibid1d PcAteaea Bhe 42 AN inorganic
or organi c base exenp I n Proce he reaction is

usual I'y carrléﬂmﬁﬁptﬁﬁn§1c§ﬂ%¥ﬁﬁﬁcﬂhﬂCh does n°§oP9¥ﬁF5%l¥¢FQ£§q&ﬁ§9
al cohol [e.qg. ,tuaes.-aaaehoneéhamoés water, an' 22ebRpY ! {el QPQﬁettﬁfsz]],,

t et rahydr of uran qu mani de or any
ot her of gani ceﬂ?’am 'sBF9EﬁP°%|%‘FFdde pugaasgygg Vxﬂf‘éﬂ %hé reaction,
or a mixtture thereof. Addltlonally,Tliﬁ caset thvat teHgpabave—e i S not

crith el and Wikesones gci8°H) e et U LKaRREL) Boc S 08 10,1
can be preparédqhidr they camb@kﬁnlhq;uﬂed aenpoanaVth24)Funtheus galt to

decarboxyl ati Qcaple solvent it WAG ANcaRARYELE AlafediehSual becat i on

and an 30 acid cata ati1on deest e I cati"on can

preferbbly bether abeaeo!aentm% qcsvrlé@mcénéf other| genrventiional solvgage
exenplified '%u@hoﬁﬁsalétﬁﬂﬂ éfﬁéfﬂ”m%t%SQannchb@rlde, did¥Giné,cat al yzed

decar boxyl ati on nax g | norgani c &ﬁanl acid such as

hydr ochl oric Letgany F?G?F%nad? 'ﬁ§9r a miKGUERoFPereRE u, acetic acid, or
the Iike. The reacﬁ!bﬁﬂﬂéﬁbﬁ%hture of this reduction is not :
PCT/JPQ?/OOO?%rltlcal and the reaction is usually carried out under

15 cooling to warming.

Brocess 13

The Objeét compound (I-16) or its salt can be

prepared by reacting a compound (I-15) or its salt with a
20 reducing agent. .

Suitable reducing agent may be aluminum hydride
compound [e.g., lithium aluminum hydride, lithium tri-t-
butoxyaluminum hydride, etc.], borohydride compound [e.g.,
sodium borohydride, etc.}, aluminum alkoxide [e.qg..,

25 aluminum isopropoxide, etc.}, or the like.

The reaction is usually carried out in a conventional
solvent, such as water, an alcohol [e.g., methanol,
ethanol, propanol, isopropanol, etc.], chloroform, diethyl
ether, dioxane, or any other organic solvent which does

30 not adversely influence the reaction, or a mixture
thereof.

The reaction temperature is not critical, and the
reaction is usually carried out under cooling to heating.

35 Process 14



41 The reaction is usually carried out in a conventiona
sol vent such as water, alcohol [e.g., nethanol, ethanol,

i sopropyl al cohol, etc.], tetrahydrofuran, dioxane, t ol uene,

xyl ene, nethylwod7ghberide, chloroform N, N 5 di met hy pé-piFBghdds O
any ot her organi c sol vent which does not adversely affect the
reaction, or a mxture thereof. The reaction tenperature is
not critical and the reaction is usually carried out under
cooling to warm ng. 10 Process 21 37 The conpound

(I-26) or its salt can be prepared by reacting the conpound (I-18)

or its salt with malegd Gg a is reactio |s
carried out in the &reseng‘epoﬁnd (g Tef or jétrzl?cs atsecasnug} REeRARBH BY

primary or secoh®@fyiRFridh¢&pmpound (I- éé)g@; Hes hsa ktiwich dlﬁerhylanimg,

pi peridine, etcagent. pyridine, picoline, or the Iike.
The reaction is usug&ly r|ed out in a conventional sol vent such
as water, al cohol [Feraylatingagent may be Ng¥propyl al cohol ,

etc.], tétrahyddimetﬁylfdﬁmzmaae, t ol uene, nethyl ene chloride,

chl oroform N, If or mam de, or, any other organic solvents
whi ch do Moy gt =ccdich %}Jy dge- Fﬁgf?éaﬁ%wﬁ%’ﬁl% HeageRE PECPATRGY!
The reaction t dmpecihet me@qts.onobfcmﬂ+d::ahe1ﬂmiﬂd1ﬁa&5.de wlfﬁa&ﬁééﬁhdﬁé‘sual ly
carried out unggys d;ﬁglrll@g tBB}g@&gﬁg ‘etc e?afc n&hFhé"gST e conpound (I-28)

or its salt can be repar éd mpound (1-27) or its
salt with a 30 Poi%ylfamnﬁbabmq tagend! is N, N-dimethylfdinsniidRgCti on

can be tarried tHé redcthensage f@ggfgbl | o] Exanpl e 1 7 or a
sim |l ar manner _thereto. 35 PE Proce y 9§§:+e9 gg%p%ﬁnﬁﬁgl QP s salt
can be prepar ed R@se such as lower \,q;lq;],/ reted [e.g., n-butyl lJ.thium,

PCT/ JP97/ 00073 ethyl magnesium bromide, etc. ], or the '1iké?
reactlng t he conpougﬂ (L 38 or jts sal& t he conpound
| e‘reaction is usually carrled out in a solvent such

) as dloxane, tetrahyd:ofuran, N,N-dlmethylformamlde,

15 methylene chloride, chloroform, or any other organic
solvent which does not adversely influence the reaction,
or a mixture thereof.

The reaction temperature is not critical, and the

reaction is usually carried out under cooling to heating.

-
-7

20

Brocess 15
The compound (1-19) or its salt can be prepared by
subjecting'the compound (I-18) or its salt to oxidation
xreaction.
25 Oxidation is carried out in a conventional manner,

which is capable of oxidizing formyl group to carboxy
group, and suitable oxidizing reagent may be oxygen acid
such as periodate (e.g., sodium periodate, potassium
periodate, etc.), peroxy acid such as peroxybenzoic acid
30 (e.g., peroxybenzoic acid, m-chloroperoxybenzoic acid,
etc.), potassium permanganate, cromic acid, sodium
hyprochlorite, or the like.
The reaction is usually carried out in a conventional
solvent such as water, alcohol (e.g., methanol, ethanol,
35 isopropyl alcohol, etc.), tetrahydrofuran, dioxane,



(XIV). This reaction can be carried out in the sanme manner

di sclosed in Exanple 119 or a simlar manner thereto. 5 Process
24 The obj ect conpound (1-31) or its salt can be

prepared by condensing a conpound (1-30) or its salt and a conpound
(XV) or its Y4¥2nR, This reaction may be carri ed PSRIPYMO8T3ranner
such as the Mtunobu reaction or the nodification thereof. This
reaction can be preferably carried out in the presence of

di (1 oner)al kyl azodi carboxyl ates (e.g., diethyl azodi car boxyl at e,
etc.) and trialkyl- or triaryl phosphines 385 (e.g., triphenyl phosphi ne,
etc.) The reaction i.s usualli carried out in a conventional

sol vent such Sichleropgthaney, sthviengafichleridee chloroformyeNpYrene

chl or.i de, chldam&taynfd&d&mmd@ethyhtaiﬁaﬂhﬁﬂaéétamlde, ordR¥yobBREXOF gani c
sol vents whi ch_do not or the m xture

erse ffe t he reaction,
t her eof . organic s gﬁFg d?@ﬁp@?sl%ﬁ¥9§§?¥¥n§ﬁ§eFFlEBF and t he
reaction is usea&t%on&ammledmﬁutuuedtheféoflng to warm ng.

The objgect conpou p LSOl fromihe reaction
n1xtur§ and conver% éﬁme@%e gg L%Sg dr°p§§§leﬁ?lggﬁ$3nF?3 ® manners,
i f necessary.used in a mixtugei withewabtétrs of the conmpound (1), (1-1) to

(1-31), (IfHe ﬂgaht§§naegm§%%$iufg fgagoﬁra&igﬁcgﬁ and"Ené'S

exenplified for the co & conpound (1) or
i ts phar naceuf¢agdiop 13 usual ¥ceprabed Mt@dﬁfemoﬂ-ipgsteshe%umg
activities as | eukotriene and SRS- A antagonists or inhibitors, and

are _ eful fqr the treatnment and/or prevention of allergy or
|nflaﬁﬂatlonﬁa$45§§;i§beings or animals, and nore 35 particularly for
prevention and/ or Theezbmpotndf (BS20)Bor its salt can be p¥édb&réd BP0

PCT/ JP97/ 00073,

43
psori asi s, kmxxﬁcq%qg bF8HEﬁPP?s‘Ig%%&r?E|%$S é?@ﬁﬁégptpgrivatzve at
pancreatltlssthQWerbva gnephrlers;tsrﬂdkﬂnﬂmmmhyabhudkoxy compoundli sease,

shock [e.g., sept |sgi§g3§§| agg Jr'g fd i G at iV at the cgrbo:‘?;trv%ﬂdugopasm

arterigscler05|s ocar rctlon cerebra
r hi ni GPF‘PPPPQ (Iri8humay heaaid ha.lide [e.ger ca®id di sease,

chronic: ObSttmmbriaeLUEGLQISEEEEHe, etc.), or the like.
: Suitable hydroxy compound may be an alcohol [e.q.,
methanol, ethanol, propanol, benzyl alcohol, etc.],
phenol, naphthol, or the like. | h
20 The reaction is usually carried out in a conventional
solvent such as diethyl ether, tetrahydrofuran, dioxane or
any other organic solvent which does not adversely
influence the reaction, or a mixture thereof.
Additionally, in case that the above-mentioned
25 hydroxy compound is in liquid, it can alsc be used as a
solvent.
The reaction temperature is not critical and the
reaction is usually carried out under cooling to heating.
When the compound (I-19) is used in a free acid form
30 in the reaction, the reaction is preferably carried out in
the presence of an inorganic acid, or condensing agent.
Suitable inorganic acid may be the one exemplified in
the above-mentioned Process 4 and suitable condensing
agent may be the one exemplified in the above-mentioned
35 Brocess 5.



cerebral edema, adult respiratory distress syndrone, neonat al

pul monary hypertensi on, Chrohn's di sease, dermatitis (e.g.,

atopic dermatitis, etc.), rheumatism 10 gastric ulcer, peptic ulcer,
gout, or the | ‘In order to illustrate th Ss
of the object W5‘31/27190 conmpound (1), the pharnacol ogi cal testﬁagfég%gfhe
representative conpound of the conpound (I) are shown in 15 t he

fol | ow ng. [err] H Leukotriene Derr] receptor binding

(i) Test Method : 20 (a) Menbrane&%reparation Human

hi stiocytic | ynﬁggma 05:_} s, W37, were honogeni zed in 5 nH Tris-HCA
(pH 7.5) by usi on (Kinematica). The honpgenate was
centrifuged (1000 xgrhél(l:o?@ound NIRRLPSHrt Ot § esEme éains%‘éef‘i-'eg §da§9 the

super nat ant was nt ri fu 000 x 20 m nutes yri el
pel l ets. The react1n§e|a| °§p\?§¥1 ﬁésggbeﬂﬂe’%q Pk Mdith 8 mrAwecingHC pH
7.5), hgeirfeni zed with a tefl on honogeni zer and centrifuged

(36000 xg, 20 m nut &gy [ [ per e 30 referred to as
crude nenbrane fractlg'rtr:tgglg gkﬂugﬁug %@ewthmay S @LMpinuRehydside ed at
-70[err%C unt i Ir;;i"sﬁé’und (e.g., l%bl}ilﬂxarqumirmxd(mdraﬂe,D[lfssthht;@lfﬂqg.to
preparation neguttiealumi h zg& ru e fractiops, were
thawed and 35 res%ﬁgeﬁmg 'Y%r C] %%W@Hﬁcfmﬂﬁli’@ (e -7
VO 97/ 27190 orane- ethylsulfide complex. sodzumasbﬂmydﬂm)a?,B etc. ],

44 - Ca@luarinhm 30koMa& 4 | ,al@nﬂ‘}{hﬁyikfban%o r({i%,/l %1%’:? I]nea)nd

bi ndi Nngy @Ssays .+ Rk Leukotri ene err (0.3
i ncubated wit htf%ol }‘I‘.;E of the menbrane preparation (100 [err]g

prlot ei n/ ]E ubgz) |[s n I\/therrrgaaticﬂs[ia n.?csﬁiafmly 3Qrﬁié§tﬁ§t]:.ii'h3a c%nventffiioﬂgh.
vol une of .5 Bl kbht,  SERRT rece oun rom
Bt h| eve e% aﬁﬁ"fég {‘EP f tFat iRFhanol,  {nrough

3H- Leukotri ene err IS ac
Wat man GF/ B f BF EP% umpamuumsammabw ete ek, chlorofdrm)edivthprs N

of ice-cold buetRér( 1idWdnt,! HranyPBther organic soivent which does
15 not adversely influence the reaction, or a mlxture
" thereof. '
Thg reaction tgmperature is not critical, and the
reaction can be carried out under cooling to heatind.

20 Brocess 18
The compound (I-23) or its salt can be prepared by
subjecting the compound (I-22) or its salt to
halogenation. '
This halogenation is usually carried out by using a
25 conventional halogenating agent such as halogen (e.qg.,
Cchlorine, bromine, etc.), phosphorus trihalide (e.g.,
phosphorus tribromide, Phosphorus trichloride, etc.),
_phosphorus pentahalide (e.g., phosphorus pentachloride,
. phosphorus pentabromide, etc.), phosphorus oxychloride
30 (e.g., phosphoryl trichloride, phosphoryl monochloride,
etc.), thionyl halide (e. g., thionyl chloride, thionyl
bromide, etc.), oxalyl halide (e. g., oxalyl chloride,
oxalyl bromide, etc.), sulfuryl halide (e.qg., sulfuryl

chloride, etc.), pyridinium hydrobronude perbromide, or
35 the like.



7.5). Non-specific binding was defined as binding in the 10 presence

of 1 [err]M Leukotriene Dlerr]. The radioactivity retai ned on
rinsed filters was determ ned by a |iquid- scintillation counter
(Packerd TRI-CARB 4530) . (ii) Test Result 15

Test ConpoundVO9727190 (Exanpl e No.) PCT/IPI7R0073

21 <5 22-2 <5
22-16 <5 20 22-23

<5 22- 24 40 <5

22- 27 <5 28-3 <5
34-3 This araction is usually carried out34m5a solvent

;2_10 such as water, alcchd?i Qe g., methanol, é%%affl, isopropyl <5
105- 1 alcoholhﬂyq§)), benzene, diggane nd¥ dindimeshydforpanidée

compound (1) Eﬂutﬁhhydrofurﬂhgrm&@&ylbﬁ@'&ﬂl&ﬁﬁﬁ?tQﬁ% l§ﬁbtdigﬁi§9§d9f the

I.on can used in a form of arnaceuti ca

resent 1Jve e
Br epar aPi on co?ﬁ]aq FRsn &L 8Itp‘é(z!n 8tReFp RN ARY %thc%{ sedveatashich does
i ngredi ent, i rnwtdradvterrsel\yl alif facphehaneeatit 1o, | 6r a mixture thereof. WO

. 97/ 27190 /JP9?/0007
45 accept aBC TEAFFLEP LEReratyre o"rsgé’f‘ﬁ FhtiAsl g3t i d,
seni -sol i d or t¢apiignesisi psuallyucembled faut ameler cooling t@aﬁaaﬂiﬁ{ga.l or
external (topical) adm nistration. The pharmaceutical preparations
may be_ capsul es, tablets, 5 dragees, granul es, suppositories,
solutlbﬁ | ot iFpcess 19 i nhal ant, ophthal mic preparations, collunarium

suspensi on, enul si ®Re CbRBPEBAY . (gm§4 ol |giak ed,
there may be incl ded H}jhese repa)r atrl olﬁ salf®: cih be&r?e%ﬁéys bstances

stabilizi ng ad&FCs™de n§°’5P° ng (I-23orsitsi falhgehth, mﬂﬁﬁi@r acddd

ot her connonlﬁemsvdtlve (XII)additives. Wi | e t he dosage of
{Rg ;g??gﬁ?d gL) m%hksVQQXction uSﬁaf*%p%ggkggduggg Lgefﬁgﬁ;fﬂglﬁggngktlon of
15 an inorganic or organic base exempllfled in B;Q;gﬁﬁ_}

The reaction is usually carried out in a conventional
solvent such as water, alcohol [e.g., methanol, ethanol,
isopropyl alcohol, etc.], tetrahydrofuran, dioxane,
toluene, N,N-dimethylformamide or any other organic

20 solvent which does not adversely affect the reaction, or a
' mixture thereof. |
The reaction temperature is not critical and the

reaction is usually carried out under cooling to warming.

25 Brocess 20
The compound (I-25) or its salt can be prepared by
subjecting the compound (I-24) or its salt to
decarboxylation.
This reaction consists of a deesterification and an
30 acid catalyzed decarboxylation. The deesterification can
preferably be carried out in the presence of the inorganic
base exemplified in Ezgggﬁg_i and the acid used in the
acid catalyzed decarboxylation may be the inorganic or
organic acid such as hydrochloric acid, sulfuric acid,
35 phosphoric acid, acetic acid, or the like. |



aver age single dose of about 0.1 ng, 1 ng, 10 ng, 50 ng, 15 100 nyg,

250 ngy, 500 ng and 1000 ng of the compound (1) may be effective
for treating the above-nenti oned di seases. In general, anounts
between 0.1 rrgwggf;ynﬁ,nd about 1, 000 ng/ body may be agh fﬂ‘ﬁ d
per day. The follomnng abbrevi ati ons have the In |CJ{"Sd=F
meani ngs : Me = et hyl - Et =et hyl

nPr  =propyl 25 i Pr = isopropyl o nBu =

but yl tBu = tert butyI 41 cPen =

cycl opentyl Bzh =

di phenyl net hyl The reactidh fgtusnaiiwtg§;5&§g -ou%/|in a conventional Ph
= phenyl sclvent spgh fas Walemny Eleahﬁntféugggnxéﬂﬁaagglegtggﬁog&yen

29523?90 the oe6 e ﬂAOEBEtrgEEng tgeér ﬁ§¥b\ﬂi9ﬂ#066?§ane'

46 Pr eif2tUARen *xylene, methylene mtxlori&ie;f c@rlfoebﬁk-m,% Weebyl i ndol e
0.50°g) s d Wy r g e NY T I od| m acet at e
( 9 1 e @Se Mjrr% ;{ &Eﬁééte ,Q’g&lf:gﬁogv%ﬁrgh thedpagcetic

(0.52 cetic_acid
5 anhydrlde §&WFfsﬁé¥ éaﬁﬁﬁtt%hQrﬂﬁaQNNEMeoand mikuued tifereof.
react under refl ux ﬂbe eachooh . tpde¥atGl u@gnokhgrggfggi %ﬁﬂ the m xture

was poured Int%é(ﬁ r and tracted with e Af ter
filtration of inso ﬁa?ﬁ?? ¥ c3nried out uﬂﬁﬁtraoelmm@'Mmshamumgth
wat er and bri ne, drled over magnesi um sul f ate and evapor at ed under
reducedy gr essu e resulting resi due was subjected to col um
chr omat ogr aphy on silica gel and eluted with a m xture of ethyl
acetate and ¢he oPemRoUnd THe 260 aotri dns santa¢énrub pale8ChHiV e
conpounds reab@iﬁgcgm@| o0 ] t r reduced presSure to
gi ve éaao 5- nethyllné% q?o3§2g§g'§%g salt with madegiiel )
3250, 2200 153 M err] _ NHR (CDC, [err], [err]): 2.48 (3H, s),
7.15 (ig,; , J=8.4M)is reaction is carried out in the presence of .

_ | organic base such as -ammonia, primary or secondary amines =

(e.g., methylamine, dimethylamlne, piperidine, etc.),
pyxldlne, picoline, or the like.

The reaction is usually carried out in a conventional -
solvent such as water, alcohol [e.g., methanol, ' ethanol,

20 isopropyl alcohol, etc. 1, tetrahydrofuran, dioxane,

toluene, methylene chloride, chloroform, N,N-
dimethylformamide, or any other organic solvents which do
not adversely affect the reaction, or a mixture thereof.

The reaction temperature is not critical and the

25 reaction is usually carried out under cooling to warming.
Brocess 22
| The compound (I-28) or its salt can be prepared by
reacting the compound (I-27) or its salt with a
*30 hydroxylamine or its salt.

This reaction can be carried out in the same manner
disclosed in Example 117 or a similar manner thereto.

- Brocess 23
3
S The compound (I-29) or its salt can be prepared by



7.37 (1H, d, J=8.4Hz), 7.56 (1H, s), 7.69 (1H, d,

J=2.9Hz), 8.79 (1H, br s) 20 MASS 157 (MrH)[err] o
Preparation 2 The foll owi ng compounds were prepared by a ;iglggr
manner to that of Preparation 1. 25

35 WO97/27190V\E)) 97/ 27190 PCTIIPITI000TI

PCT/ JP97/ 00073 47 .

Pr epa- ration Rerr] Rer]r Rerr] Physi ca
dat a 2-1 d H H | B2( Nuj ol ): 3250, 2200, 1520
cnferr] NVR (CDCl [err], [err]): 7.30
(1H, dd, sreacting the compound (I-28) or its saltSwithltRéizdompounkd (1H,
d, XIV). J=8.7Hz), 7.70-7.80 (2H, m,
8.77 (1H, br SS . . ] . MASS : 176 (Merr])
2-2 F H HTRisRreRGtiPR: capdee cmpried pok dnf she] same Onanner

NMR ( DMSO- d[ erdiscloved] in ExiBpldi16/dk a similar manner thereto.

J=9.2, 9.1, 1.9Hz), 7.42 (1H, dd,
J=9.2, 2.5Hz), 7.58 (1H,

The object compound (I-3i) or its salt can be
prepared by condensing a compound (I-30) or its salt and a
compound (XV) or its salt.

10 This reaction may be carried out in a manner such as
the Mitunobu reaction or the modification thereof. This
reaction can be preferably carried out in the presence of

‘. di (lower)alkyl azodicarboxylates (e.g., diethyl
azodicarboxylate, etc.) and trialkyl- or-triarylphosphines
15 {(e.g., triphenylphosphine, etc.). '
' The reaction is usually carried out in a conventional
solvent such as tetrahydrofuran, dioxane, toluene, '
- methylene chloride, chloroform, N,N-dimethylformamide or
~any other organic solvents which do not adversely affect
20 - the reaction, or the mixture thereof. '
The reaction temperature is not critical and the
reaction is usually carried out under cooling to warming.

The object compounds can be purified and isolated

25 from the reaction mixture and converted to the desired
salt in conventional manners, if necessary.

Suitable salts of the compound (I), (I-1) to (I-31),
{IX), (II-1) and (III) to (XV) may be the same as
exemplified for the compound (I).

30 The object compound (I) or its pharmaceutically
acceptable salts thereof possess strong activities as
leukotriene and SRS-A antagonists or inhibitors, and are
useful for the treatment and/or prevention of allergy or
inflammation in human beings or animals, and more

35 particularly for prevention and/or treatment of asthma,



dd, J=9.1, 4.5Hz), 8.32 (1H, s),

12.31 (1H, br s) 15 MASS: 161 (MtH)[err]
223 H d ~H IR(Nujol): 3250, 2210, 1170 cnierr]

NVR ( DVBO- d[ ef o oradish] ) : 7. 26 (1H, dd,

J=8.5, 1.9Hz), 7.63 (1H, d, PCTHRI7I00073
J=1.9Hz), 7.66 (1H, d, 20 J=8. 5Hz),
831 (1H, s), 12.31 (1H, br s)
MASS : 176 (M[err] Preparat|0n453

4-tert-Butyl phemyd 3%l N e (5 g) added to an
aqueous sodi um %cﬁ%&eﬁééaﬁgg %gf gaStrltlﬁheeﬁﬁ’Rl%QmetJ\ﬂas

extracted with &3RAreatétise. aﬁ‘tiermds,aatephrltls, inESaflhh €6r P SSwdRINESi um

sul f at-e and evamrs@tagg u r ed ure_to
4-tert-butyl phenyl idraz?ﬁgék FQLB: %gztécofs B2k, &na 'Pgiea‘ﬁ’il’eﬁ Shack.(4.2 g)
C

obt ai ned above dupBt %%P%‘EWOSI& myocagdialairfdScisy, idedapragne (70
m) was s&irredvasdepasef |rn<1nitls, congﬁﬁ@i:ﬁ.?ﬂfgl l%ﬁ: 2 ZI?hﬁof%rssm; At er

cooling, a solut |eonhgfl a nesultoni c 70 m)
was added to th&°38°%2 ‘aﬁﬁﬂﬁ?'m%rﬁpéc shetruetivetlmg wiisesise,r ed under

refl ux cereb¥a D ddbiid)0 adult respirator
PCT/ JPO7/ 00073 pooraea) ponne o o F ¥ distress, gyndrome,
azeotropi cal |y TePP3t3L Rutmorary, hypsrEagsione Ghuohn'sndisease, nixture was

filtered and th@emtkt‘aitSe (wag.coateplcaaeﬁnalwﬁs, etc.), rﬁ@u%gglgﬁessure

The resizgue wasgPs¥tid b agueous sodi’'um hydr 6gen
car bonate sol utlon and e{&%%l gregfej?eulce%’ eoé:tﬁ'}‘le dd&eat e | ayer was

washed with brine, dried over magnesi um sul f at e and evapor at ed under

reduced pressure. Tim order tb€ subj ected to colum
chr omat ogr aphy on °resr |ga§ﬂ+é%%j£%ﬁu!% ?sﬁﬂfnﬁsjﬁn %uF%eo‘P biegk |

agetate and COmpor‘Imﬁe)ﬁie 4%4¢Q)1rmmd.t &lestngatbeobbtle@t ive
co_r_rpound 10 nepreseathtied b C ? fessure to
i yI i ndoI e- 2 car ony gtggﬁ? ?gg &5 Prioun’'n o

gl ve t
: 109- 110[err](hf>ﬂ %o&%&igg IR (Nujol) : 3230, 1690, 1530, 1520, 1460,

1320, ' 1250 cnjerr]
3H—Leukotriene D4 receptor binding

: (i} Test Method :
20“

(a) Membrane preparation

Human histiocytic lymphoma cells, U937, were
homogenized in 5 my Tris-HCl (pH 7.5) by using Polytoron
{Kinematica). The homogenate was centrifuged (1000 xg, 10
minutes) to remove tissue clumps and the supernatant was
centrifuges (36000 Xg, 20 minutes) to yield pellets. The
pellets were resuspended in buffer (5 mM Tris-HC1 pH 7.5),
homogenized with a teflon homogenizer and centrifuged
(36000 xg, 20 minutes) to yield pellets which were
referred to as crude membrane fractions. The obtained
pellets were stored at -70°C until use.

25

© 30

3 :
(b) “H-Leukotriene D4 binding to preparation membrane

Frozen crude membrane fractions were thawed and

35 resuspended in Medium 1 (10 mM Tris-HC1 PH 7.5, 10 mM



15 N (cbcferr], [err]) : 1.41 (9H, s), 1.45 (3H, t, J=7.1Hz),

4.40 (2H, q, J=7.1Hz), 7.18 (1H, m, 7.24-7.45 (2H, n,
7.65 (1H, d, J =0.8Hz), 8.94 (1H, br s) MASS : 246 (MtH)[err]
20 Preparation 4 A sol ution of - et hyl

5-tert-butyl WMORGRZA- car boxyl at e (3.0 g) and 1N sodi ®FFPHO8Pde
solution into a m xed sol vent of tetrahydrofuran (20 m) and

met hanol (10 nm) was stirred at 40[err]C for 5 hours. After renoval
of solvent, the resulting 25 aqueous 4ol uti on was made acidic with

di luted hydrochloric acid. The resulting precipitates were coll ected
by filcaclsorland Mtled & mHM cesteine, g5 v Fpliyeinehut yInndol e-

2- carboxyl | Cti%%ﬂxéésd'say@ 3H-Leukotr1exlxg IS L_'(gl:‘) rﬁm %?A%Odraaogeréfs

1520, 1460,
(CDd [err], isfudated vélz.t4ul l(OQHulsbf ih64mérﬂbtamb predalidtion (100 pg

7.30-7.40 (2H, . 4. 98 11,56, ( 12.80 (1H
br s) Pro{g’lﬂﬂéé’i. ]li@ e?‘r téﬁc Tor 30 minugesoin A 190

PCT/ JB97/ 000ffhal volume of 500 nl. Separat:.on of recepté@-bound from -

: - | i
PR SUON Free Sirepots ol BUtS Blpfesl P isdadabesticarty
stirred at 220faughl GHatmah GEVB. fm.ters capdengracuhn aadc washed three ni xture
vas partltionggboluget gl Weed vdooqhbotser a&dﬂnﬁp%ns-ncl pfi ethyl

ether. The e l'ayer was was successi v W t ut ed
hydr ochl ori c7a'ichd Q‘Ct!i‘rmc-’@é@l bindiag ogRs inadh@s binding ip| ke on and

bringe and dﬁf@éiedwromg@@ﬁmﬁksuﬂeﬁe pyd The radl%\é%lﬁ@.ﬁriiﬂd under
reduced pressure to_give tert-butylindo

IR (Nujol) retpined PR Finpedsfilgeds qaigeq%ned %y a 9}quld—
1315 cnferr]scintillation NMBn(tGBCI(PSékérd [‘mI-]C)ARB #539)(9H, s), 6.49-6.52

(1 m, - 7.14-7.17 (1H, m), 7.24-7.34 (2H, m, 7.64 (1H _
s), 15 8.02.?1H br s) MASS @ 174 (MrH)[err] N
Pr'eparati on Bii) Test Result _ o
15 Test Compound
| {Example No.) ICso (M)
21 <5
22-2 ' <5
| 22-16 <5
20 - 2223 <5
22-24 <5
22-27 <5
28-3 <5
34-3 <5
25  34-5 <5
34-8 | <5
34-10 <5
34-11 <5
105~1 ' <5
30

For therapeutic purpose, the compound (I} and a
pharmaceutically acceptable salt thereof of the present
invention can be used in a form of pharmaceutical
preparation containing one of said compounds, as an active

35 ingredient, in admixture with a pharmaceutically



Chl orosul fonyl isocyanate (1 nml) was added dropwi se to a 20 suspensi on

of 5-tert-butylindole (2.1 g) in acetonitrile (15 m) over 10 m nutes
under ice-cooling. After being stirred for 1 hour at sane
tenperature, awpdritiopn of N, N- di met hyl formam de (1 nl peifiporooors
acetonitrile (20 mM) was added to the m xture and then the m xture
was stirred at 50C for 1 25 hour. The reaction m xture was poured into

i ce-wat er and extracted with ethyl etate. The extract was washed

W th brine, dried over nagnesi um suffate and evaporated under

reduced pressur e | ' .ected.to cal,
chr omat ogr aphylé cg:r\i3 pglgﬁféaégié%i%dg "g%?a e%g a\;m\ﬁat% ﬁzgg%gx%ﬁr%n%gamoq S&W
acetate and nSe®izfelidTer liqitid encipdendi sudgabhe for oralhj ective

conpound wer e paeehireed1 rq&g&- r ‘o C prRssure to
gi ve 5-tert-b§§yl-3-cya;g?ndole figo 1%%3? admlnlsffé?%o Bquﬁﬁ[err]C

| R (Nl(.lj ol) aspaceypipcal mrpranatiions3gay be capsiies,Ch@Ylets),, [err])
1.49 (%1 s), dfadeebHyr&duleds,’ks i , o0 134524,190
PCT/JP97/0007$ aéle Hyrénules | d595s1tor%es solutloﬁN?f%%£§£,

d, J=3.0Hz), T°halpah; Qphthajmig prepaggtiens, prolkjunarium, MASS

199 (N%gb[err#uspension, emdmsﬂmmn?bﬁanmznt, §el, or the iq$§_fo lowi ng
conpounds wer r a_simlar . nner to that of Preparation
6 using approg?gg é?%iﬁhé%& hay be.tippluded in these pPrepprations;s
ration R errpuxiRiary |suljsdanices, stabilizing &Rjumtisalweddtiag or
7-1 4P Enldlefihg agkisl6
(ool 3258 2206£ﬁ¥%fﬁ% ¥s16LLBELLS and other commonly used
additives.
While the dosage of the compound (I) will vary

depending upoﬁhthe age and condition oﬁ the patient, an

I R

average singlg dose of about 0.1 mg, l,yg, 10 mg, 50 mg,
15 100 mg, 250 mg, 500 mg and 1000 mg of the compound (I) may
' -be effective for treating the above-mentioned diseases.
In general, amounts between 0.1 mg/body and about 1,000
mg/body may be administered per day. '

20 The following abbreviations have the indicated
meanings :
Me = methyl
Et = ethyl
" nPr = propyl
25_ iPr = isopropyl

nBu = butyl
tBu = tert-butyl
cPen = cyclopentyl
Bzl = benzyl

30 Bzh = diphenylmethyl
Tet = lH-tetrazol-5-yl
Ph = phenyl

The following Preparations and Examples are given for
35 the purpose of illustrating this invention.



1460, 1420, 1380, 1240 cnferr] NVR
(cbCferr], [err]) : 1.32 (6H, d, 20

J=7.0Hz), 3.05 (1H sept, J=7.0Hz),
7.22 (1H dd 7. 40
(1H, d, J=8. 8%%?"”"*“ 7. 61‘?@?&

J=0. 8Hz), 7.70 (1H, d, J=1. SFE) 8.67
(1H, br 25 S)

MASS 185 (MrH)[err] 7-2 H 46 H M np: 175-176[err]C

IR (Nujol) SZWS, 1460,
1440, 1380, 1340; 1230 cnferr]
NVR (DMSO-d[err], [elrjixtueSdf (Btfomgyl-5-methylindole (0.50 g),

7.06-7.18 (2H,

J57.1H2), 8. 26 %ﬁrz(:jtﬁ‘@aﬁ}.h% hydrochloride (0.44 g) and sodium agefﬁgfz (9553,
(1H, br s) 35 g) in acetic acid (5 ml) was phbgred fAdy 2 Modxiser then acetic

WO 97/ 2719G% anhydrz.de {2.5 ml) was added to the mix u:Pe 4P2143 9430
51 ation Rferr I% err

Physi cal data reacg under reflux for 0.5 hougp Affer rqgoli;;gg the[ rea¢iCion

|15R0(() NU'12|52) ; 1§iﬁﬂxt1229&wai5;%11red in¥o ice-water and extracted with ethyl
[r
(DVSO-d[ err], [g?ﬂ]—'%g: rgétet%lffllé:)ratlon of insoluble materials, the

7.07 (1H, dd, Jfiltrate M&9 washed with water and brine, dried over

7.34 (1H 19 J=4 Qzu.n{ 1
(1H, d, J=8. 1Hz) &l‘_gle 1%2 fdate anfoevaporated under reduced pressure. The

J=2. 8Hz) 12. 05.}1&#1:43}9‘ ges:.due was subjected to column chromatographyASH

| 327(&5&2?56”1 s:.]blca gleol afd elufted witR a mikturelor BPny1 Ok E4 S 1C
1600, 11510 1 45%101 'y rm1375‘ e fractions containlng the objective compounds
1355, 1340. crr[ avez]e comblned and concentrated under reduced p%d@go[ ‘?_;r:.'ir]e

NVR

[err]) : -
(1H Al J 5 methylindole (109 mg). (1H, s),
.06 (1H, br S) IR (Nujol) : 3250, 2200, 1520 cm~! -
- NMR (CDCl3, &) : 2.48 (3H, s), 7.15 (1H, d, J=8.4Hz),
7.37 (1H, d, J=8.4Hz), 7.56 (lH, s), 7.69 (1H, d,
J=2_.9Hz), 8.79 (1H, br s)
20 . MAss : 157 (+E)t
Rreparation 2
The following compounds were prepared by a similar
manner to that of Preparation 1.
25
r12 CN
ri3 g
30 R14

35



- OBzl H H np:
MASS : 210, 211, 212 20 [ IR (Nujol) : 3200,
158-163[err] C 1580
2200, 1620, NMR (DVBO-d[ err
cnjerr] WO 97/27190 ( 6. 99 @%Aﬁ
5.16 (2H, s), 25 7.18 (1H, d,
J=2.6, 8.8Hz), 7.51 (6H m,
J=2.6Hz), 7.32- 47 J=3.0Hz), 12.07
8.17 (1H, d, MASS——24Q (Mit) [ err] 30
(1H, br s) .
35 . £§§§§%7/%p290k;3 rl4 Physical data
PCT/ JP97/ 000 : ~Bhysiped
Pr epa- Jeation clery ﬁﬁﬁiﬁﬁ&%a@” 8200, 1520 em T
dat a - .
IR (Nyjol) 3250, 3100, 2200, 5 (CDCl3, 8): 7.30 (lnﬁmfg'
(DVBO-d[err], [err]) : 3.80 (3H s), J=8.7Hz), 7.70-7.80 (2H, m), 7.02
6.88 (1H dd, J=2.2, 8.9Hz), (1H, d,
(1H, d, J=2. 2HZ) , 7.50 8.77 (IH' br s) J=2. 9HZ) ,
J=8.9Hz), 8.10 (1H d, 10 MASS : 176 (M*)p\pss - 173 (MrH) [err]

11.97 (1H, br s) . | - D [ aCEqT
ion 8 15 2-2  F A mixtuge ofg 5MgeayLo¥¥se. MIgo) '1%3”7\’&
Z:iegaz Zt bgn g) and conc. sul phypixe Bgdsd-40; %éfﬁ )71151 gapPT %gg‘,

al cohol (40 J=9.2, 9.1, 1.9Hz), 7.42 (1H,
ad, J=9.2, 2.5Hz), 7.58 (1H,
dd, J=9.1, 4.5Hz), 8.32 (1H,
. | . s), 12.31 (1H, br s)
 1s h MASS: 161 (M+H)*
2-3 B Cl H IR (Nujol): 3250, 2210, 1170 cm-1
- NMR (DMSO-dg, &): 7.26 (1H, dd,
J=8.5, 1.9Hz), 7.63 (1H, d,
J=1.9Hz), 7.66 (1H, d,
20 . J=8.5Hz), 8.31 (1H, s), 12.31
{1H, br s)
MASS : 176 (M)*

Preparxation 3

2 4-tert-Butylphenylhydrazine hydrochloride (5.0 g) was
added to an aqueous sodiunm hydrogen carbonate solution and
the mixture was extracted with ethyl acetate. The extract
was dried over magnesium sulfate and evaporated under reduced

- 30 pressure to give 4-tert-butylphenylhydrazine. A mixture of

the hydrazine (4.2 g) obtained above procedure and ethyl
pyruvate (3.2 g) in benzene (70 ml) was stirred under reflux
azeotropically for 2 hours. After cooling, a solution of
pP-toluenesulfonic acid in benzene (70 ml) was added to the

35 above mixture, and the mixture was stirred under reflux



m) was stirred under reflux for 1 day. After renoval of sol vent

by evaporation, the resulting residue was di ssol ved with ethyl
acetate. The ethyl acetate extract was washed 20 successively with
aqueous sodi um hydrogen carbonate sol ution, wat er H&g&&bg and
was dried ov¥PKEYMsi um sulfate, and concent r at e8CH duce
pressure to give isopropyl 5- benzyl oxy- 2-ni t rophenyl acet at e (4.20
g) . . nmp : 143.0-147.8 [err]C 25 IR (Nujol) : 1740,
1620, 1600, 1510 cnferr] NVR4BCDCl [err], [err]) : 1.23 (6H
d, J=6.9Hz), 3.96 (2H, s), ' 5.00 (1H, sept, J=6.9Hz),

5.13 (2H, s), 633%0%mgpically for 2 hours. AimeU:QPQﬂigp, che6ré¢detiat,

J=9.0, 2.8Hz), nidture 4%as fi
35 o O05 s i e 4%as filtered and thle\/Afliéitemw ?cgzjxf&' %ﬁ‘;ur’fﬁf

Preparation 9 réc}udecP prgss%em Xg‘Bpergflql%mq'}ep)qartitloned between
5- benzyl oxy- 2 nadquepie yddicai dlyéirogen carbdrhte HolutIBRNEHA ﬁfﬂﬂf ﬂ%&(a?ﬁ

g) and iro \gﬂ%{ e(tﬁy%. %)ce%ate 1ay ) %&dsmi\{:gngr%e,etdned over

and wat er
PCT/ JP97/ 00073 magnes:.um sulfate and evaporated under reduce53pressure. The

stirred at 80C f [ m Xt ure
was filtered an{jé%{u#§ %gh?gg?'gu%g’g%o%%n% A e%ﬁ ﬁagﬁm’ 8ﬂr°mat°rgé:&é’@éfd°n
pressure. The rddiifge 9fdsapdr elutedawitetavddartuaeert ethyl acetatecthy!
acet at e and t her-glekdheacetrberka¥eioN®copdNadny the -ob éct oy 'c’&%gpg{z{ieo'

0

over qu)l um sul fate gnd evapor at ed under pr €ss
gi ve |sop pyl "X FABPENEEL3DH oSIRARINated under ﬁ%‘é‘@%&d} p(:;ss;ug)e to give

Pr epar ati on 10eth11m 5—tert-}9uﬁyﬁnuﬂé3-fz-|%fafrﬁéﬁyﬂﬁt@c€4 ae ¢l 34 9),

| sopr opyl m_no g@ oxyphenyl acetate (3.9 g) and acetic
anhydride (4.0 9g) |n benz f ) was stirred at 80[err]C Af ter
30. i nutes, isopent %nKNumls) (2. 32p0,nas9a¢deE30) opsR®Ge 1460, 1320p the

m xture over 15 ninutes and’ t hen tﬁ?’ <aur e was 15 stirred at sane
tenmperature for 4 hours. Aft er_ coo I nsol ubl e mass was filtered
of f and tife filtrat®HatCDCls, a)concé-nt‘lriat(éli: usblerl & UGHd by edsTr 28z The

resi due was - di ssoévmi M, QP C ( cenbal
sul phuric acid (0.5 m) r? -}o'(cﬁ% %jt E?Zy\!}\ggi s??ﬂsedég‘t m‘%[’e?r?g 7 {)9 (ﬁ-P

3 hours. After cooling t'dHpefat P8 BHHe 8.94 (1Heshrtshg crystal's
were collected by fMASS at i mairmmé‘hed

20 Ereparation 4
A solution of ethyl S-tert-butylindole-2~carboxylate
(3.0 g) and 1N sodium hydroxide solution into a mixed solvent
of tetrahydrofuran (20 ml) and methanol (10 ml) was stirred
at 40°C for 5 hours. After removal of solvent, the.resulting
25 aqueous solution was made acidic with diluted hydrochloric
acid. The resulting precipitates were'collected by
filtration and washed with water to give 5-tert-butylindole-
2-carboxylic acid (2.47 g).
IR (Nujol) : 3350, 3100, 1660, 1520, 1460, 1320,
30 1250 cm™?! -
NMR (CDCl,, &) : 1.41 (SH, s), 7.04 (1H, d, J=2.0Hz),
7.30-7.40 (2H, m), 7.58 (lH, s), 11.56 (1H, s),
12.80 (1H, br s)
_ MASS : 218 (M+H)*
35



W th isopropy ether to give isopropyl 5-benzyl oxy-1H

I ndazol e- 3-carboxylate (2.4 g). IR (Nujol) : 1740, 1620, 1600,
1510 cn{err] 25 MWR (DMSO-d[err], [err]) : 1.35 (6H, d,
J=6.9Hz), }v&gﬂnm s), 5.20 (1H, sept, J=6pSiipb00073. 7
(1H, dd, J= 2 9.0Hz), 7.32-7.50 (1H, m, 7.58 (1H, d,
J=9. OHz) 13.77 (1H, br s) MASS @ 311
(MtH)[err], 269 30 Preparation 11

1- Et hyl - 3- (3 - di met hyl ani nopr opyl ) carbodiim & (5.87 m) was added to

a mxture of 4-isopro henyl hydr azi ne - hydrochl oride (5.0 g), acetic
acid (1.84 nl), 35 (3.73 m) and 1-hydroxybenzotri azol e
hydrate (40.4 ng) in A mixture of 5-‘ﬁ@rﬁ¥bﬁi§.’9ﬂadole-2-carboxylic acid (2.3

PCT/ JP97/ 00073
di chl or omet hane <(n:'yomrl‘ﬁl CURRRS ROUSESPr A Thdth fEHRatdne 120 Bl}hi¥3%re was
stirred overni ghttixredorh t23096r fourd. hwlt-er After COOlmNathmfreadt\i@m by

evaporationg t hegf{gsud i R ’p%’i‘t(i‘ﬁoﬂ@é between_ Aahlre g&&@ﬁié&@f@ te%
hydrochloric acid and et 5 acetate. The organi ayer was
e“ﬁfu

successi vel y wi tftethyl e eotBessdhem -lfmrow Uaﬁbedasuceeﬁsﬁvedry w:.th

wat er, and bri nediluted hydt&@h%&ldra@ﬂd oy Qrimgneéaﬂmﬁ&éﬁé rb cl;[bo&uslte
ubj ec

concentr at ed under duced ure, The residue was s

col um TR &graé‘ﬁ‘Lg’réﬂesl %“ga‘f d AYRTeMmARRESHHR hSwl fate @nd of

10 dichl ororretémramédrmnhanoteduam ﬁn“eaatshlren&ocgﬂ(réll Sutf&ﬂilﬁz lindole
obj ective fgrrpou&j conbi ned and concentrat ed under guce
pressure-to give I- ac yl - 2- (4-i sopropyl phenyl ) - hydra2|ne (3.00 g).
np : 118,7-119. 7[err 8 (¥8jol) : 3400, NJ26l,) 157533607@0Q%15,63Q60p] err]
NVR (CDCl [err], [err]) : 1.20 and1§152 ~GH, d J 6.9Hz), 2.05

and 2.11 (3H, s), 2.83 (1H, sept = 9) - and 6. 10
(6H, br s), 6.69-7. 4aBMR5KCDG] 3, 8 13 WRES s)'19@ 4IM6)52er(1H, B0,

Preparation 12 7A145-L$DF715(‘1@!) &), 7.24-7.3¢ (28, m), 7.64 (1H, s),
1-acetyl - 274 4-i sopr opyl phgng%)%ﬂ] % (2.95 @), hydroxyl am ne
hydr ochl oride (3.49 g) an 8} sul phate (14.32 g) in water (50
m) containing 1N aqyB88s: 2574 {Msdndchl oric acid (15.6 nl) was heated to
100[err]C. To the honbgeneous sol ution, a solution of chloral

hydrate (3.04 g% .

Chlorosulfonyl isocyanate (1 ml) was added dropwise to a
20 suspension of 5-tert-butylindole (2.1 g) in acetonitrile (15
ml) over 10 minutes under ice-cooling. After being stirred
for 1 hour at same temperature, a solution of N,N-
dimethylformamide (1 ml) in acetonitrile (20 ml) was added to
the mixture and then the mixture was stilrred at 50°C for 1
25 hour. The reaction mixture was poured into ice-water and
extracted with ethyl acetate. The extract was washed with
brine, dried over magnesium sulfate and evaporated under
reduced pressure. The resulting residue was subjected to
column chromatography on silica gel and eluted with a mixXture
30 of ethyl acetate and n-hexane. The fractions containing the
objective compound were combined and concentrated under
. reduced pressure to give 5-tert-butyl-3-cyanoindole (1.20 g).
mp : 185-187°C
IR (Nujol) : 3250, 2200, 1520 cm~l!
35 NMR (CDCly, B) : 1.49 (9H, s), 7.42 (2H, s), 7.71 (1H,



was rapidly dropped into the reaction mxture and allowed to react at
100[err]C for 10 mnutes. After cooling at room tenperature, the

sol vent was evaporated to half volunme. The 30 resul ting residue was
extracted with ethyl acetate. The organi c | ayer was washed

successi vel y W12 er . brine, and was dried over nadifd4AMINH f ate,
and concentrated under reduced pressure. The residue was subjected to
col um chromat ography on silica gel and eluted with a m xture of 35
di chl oromet hane and nethanol. The fractionsggontaining the

WD 97/ 27190 PCT/ JP97/ 00073

55 obj ective conpaung=3esmz)G0MiTaeqd 18D dde ORCEHAL €@ ¥BIRE, br §)

reduced pressure to i N- y ],R0- 4-i sopropyl -
i soni trosoacet anil i d@\%‘% 896]:5%. bﬁfﬂ) np : 113.5-115.5[err]C 5

IR (Nujol) : 3600-2500 cnjerr] NVR (CDCl [err], [err]) : 1.20

(6H, d, J=6.9Hz = S), 2.87 (1H, br s), 7.10-7.40

(4H, m, 7.50 an . . (1H, br s), 9.08 and 10.03 (1H, br

izA t I5 _ 4mMASS ?hQGTPJfllWl)!{_ftgelqO}npomds_Tgre ?W bgnal8imilar \ded
Cetyl am No- InA S GRY | tHatO Ry f ;s VS, adde

portionwi se to conc. sul phuric aﬁﬁgggggﬁaré% ‘%ﬁ]ggpg%pﬁa'?%aﬂv?%}P

m xture was warned at 85C and reacted at the 15 tenperature for 15

m nutes. After cooling, the solution was poured into ice (20 g) and
the resulting suspension was r¥ 3. pNours. The
precipitates were filtered, was % vat€r and a m xture of

i sopropyd et her and di chl or onet h4
5-i sopropyl - 1Hi ndazol e- 3- car boxyl igl3

np : >230[err]C
IR (Nujol) : 3400-2300, 1700 cnferr :

NVR (CDCl [err], [err]) :
sept, J=6.9Hz), 7.36 (1H,

14

1.26 (6H, d, J=6.9Hz), 3.04 (1H, :

d, J=8.7Hz), 7.57 (1H d, 25 . J=8.7Hz), 7.89 (1H, s), 13.68 (H
br s) ' MASS - 208 (MEH) [err] El enental Anal ysis Cal cd.
for [err]: Prepa- . C.64.69, H5.92, N
13.72 15 = ration R*? RI3 RM 4 . Ehysigel dabagy, N 1362 30

Preparation 14 -
7-1 iPr H H mp : 160-161°C

IR (Nujol) : 3250, 2200, 1520,
1460, 1420, 1380, 1240 cm~l
|  MMR (CDCls, &) : 1.32 (6H, d,
20 - | ~ J=7.0Hz), 3.05 (1H, sept,
' J=7.0Hz), 7.22 (1H, dd, J=1.6,
B8.6Hz), 7.40 (1H, d, J=8.6Hz),
7.61 (1H, d, J=0.8Hz), 7.70
(18, d, J=1.8Hz), 8.67 (1H, br
25 s)
MASS : 185 (M+H)*
7-2 E H Me mp: 175-176°C
' - IR (Nujol) : 3250, 2200, 1525, )
7 1460, 1440, 1380, 1340, 1330,

1230 cm~!l
NMR (DMSO"‘dG: 6) H 2.51 (3Hi S)l

7.06-7.18 (2H, m), 7.46 (1H,

d, J=7.1Hz), 8.26 (1H, d,

J=3.1Hz), 12.22 (1H, br s)
35 MASS : 157 (M+H)*

30




A m xture of 5-isopropyl-1Hindazol e-3-carboxylic acid (1.44 g) and
conc. sul phuric acid (2 drops) in nethanol (20 m) was stirred under
reflux for 1 day. After renoval of 35 ° solvent by evaporation, the
resulting resi di ssol ved WO 97/ 27190

L S | 56 ~ FCTAPTNNR
ethyl acetate. The ethyl acetate extract was washed successi vely
wi t h aqueous sodi um hydrogen carbonate sol ution, wat er, and bri ne,
and was dried over magnesium sul fate, and s3 concentrated under reduced
pressure to give nethyl 5- 5 i sopropyl - 1H i ndazol e- 3-car boxyl ate (1. 39
g). ankd3. 0-147. 8] err[C TR (NOj o) 3A00-"3006-
1720 cnferr] mfiﬁf%n W2 (CREP[ ¥, [err]) : 1PBwsi®H datal=6.9Hz),
3.09 (:1H, ' —sopt—Jd=6.0bz) 3 07 (3H s) 7 38 (1H dd,
J=8.7, 10 7-3 1.6Hz), Me 66 X 1Hmpd; Jrd-A¥nrec 8. 03 (1H, d,
J=1.6Hz), 13.68 (1H, br s) S, 2 (M rr

Preparatign 15 -15 The fol | owi ng* o%‘&ﬁ]‘ﬁ WasE%ESai %%ﬁoacbiﬁ%i ng to
a Simlar manner to that of Preparati ar50l4. 1450, 1410, 136dee\W
1H-i ndazol e- 3- car boxyl ate I Uj . 3230, 168 585, 1450
cnferr] 20 NVR (CDd [err], [errﬁn@‘"i@%ﬁdﬁl—é?s), 2%%%3’%0 74,
m, 7.72 (1H, d, J=8.4Hz), &.P7 (1R, dd, I8 Az)8.1Hz),
Preparation 16 A m xture of 3-fornrylkizndeke-53- CaL ic i,d
(3.47 g), 25 hydr oxyl am ne hydrochl ori de ?%?37q8§'aﬁﬂ gﬁéﬁﬁﬁ%’dcgﬁ§?e
(2.41 g) in acetic acid (30 m) was sti‘tFeddt o¥=021H@ur $.16hdAH, d,
acetic aﬁﬂydride (15 m) was added to the m y=prenand 88 le¥edy, br s} O
react under reflux for 5 hours. After c&&H ng, 5?; 4 reacti’on mxture
was filtered and—the—filtrate was evapo 2d*30 (D" r educed pressure.
Met hanol was added 7@ thecFpsidie H mpnd the3oigiey e was reevaporated
under reduced pressure. Thi onyl ¢ gprhde £8 m )_.and smal |l anopunts of
N, N- di met hyl f or mani de was added (NBILL| Yu2P9rai2Raq- ah62@: i n

: 1600, 1510, 1450, 1430, 1370,

15 _
1355, 1340. cm~1
NMR (CDCl3, &) : 7.59 (2H, s),
7.86 (1H, d, J=3.0Hz), 8.09
(1€, s}, 9.06 (1H, br s)
”0 . MASS : 210, 211, 212
7-5 OBzl H H mp : 158-163°C
IR (Nujol) : 3200, 2200, 1620,
1580 cm™1
NMR (DMSO-dg, &) : 5.16 (2H, s),
2 6.99 (1H, dd, J=2.6, 8.8Hz),
7.18 (1H, d, J=2.6Hz), 7.32-
7.51 (6H, m), 8.17 (1H, d,
J=3.0Hz), 12.07 (1H, br s)
MASS : 249 (M+H)*?
30 |

35



di chl oronet hane (20 m ). After being stirred for 2 hours at 35 room

tenperature, the reaction m xture was evaporated under WO
97/ 27190 : PCT/ JP97/ 00073

57 reduced pressure, and the residue was treated with nethanol
and concent r Q¥/ZIM8er reduced pressure. The residue was  PCTAPIT00073
partitioned between agueous sodi um hydrogen carbonate sol ution and
et hyl acetate. The ethyl acetate |ayer was 5 washed with brine, dried
over nmagnesi um sul fate and evapor at ed under reduced pressure. The
resul ting residue was subj ected to S8 um chr omat ography on silica

gel and eluted chlorofaorm.  The

—irie R H-e—af—e -y —acat-at-a—aiad
fracti ons cont ai P¥eRAt he, ppj ecliyve, ggnpounds Wer e piy Loed and
concent rat ed undédtiafuced pressur® to give nethyl ggﬁbgf datd

cyanoi ndol e- 5-car boxyl ate, (Z- g) . ] NOf ot ———3250,—2200—
1720, 1690, 1620-,b'i 50 el 1 te? x MENKR %?:Eﬂ%‘r‘r], [err]) 3.89 (3H,

s), 7.66 (1H, d, J=8.6Hz), - IR (NuJo®D {1H23lg, 3199,622806Hz),
8.26 (1Hs d, J=1.6Hz), 15 8.42 (1H, s), . 1H, br s).
MASS : 200 (M[err], 169, 141 Preparation 11763102' ‘1%3%, 1599\ ‘Fl‘%‘x% ure
of 4-tert-butyl-2-(5-fornyl benzof uran- 8RR PBMSOydgt H)azol 8.80. §3Hg) spnd
triethyl phosphonoacetate (1.53 nl) i 8 gdre g X sglLyegt of
tetrahydrofuran (10 m) and N, N- di et h ?f%gkaﬁgﬁe (%05h1§'%%§”
stirred under ice-cooling. After sevef &2 nil¥ut &b, Jpdt2¥g) unv.50
tert-butoxi de was added to the m xtureigWy,cly=pa9usyirgefof pigl our

at samg @5 tenperature.. The resulting m xture was_poured Into Ice-water
and extracted with ethyl acetate. The orgarft1%idr *&s%7 (1H, exh®ld with
brine, dried over magnesiumsul fate ardAss : 1@nqemhyated under reduced

pressure to give a Syrup. Tne SYTuUp wWas_ sSubjEectred—to—totum
chromat ography on silica gel 30 and eluted with a nmixture of n-hexane and
ethyl acetate. The fractions containing the ‘objective conpound were

cohbi ned and REreparabdent8ated under reduced presstre to give ethyl
A I L g
g) and conc. sulphuric acid (0.6 ml) in isopropyl alcohol (40
ml) was stirred under reflux for 1 day. After removal of
solvent by evaporation, the resulting residue was dissolved
with ethyl acetate. The ethyl acetate extract was washed
20 successively with aqueous sodium hydrogen carbonate solution,
water, and brine, and was dried over magnesium sulfate, and
. concentrated under reduced pressure to give isopropyl
5-benzyloxy-2-nitrophenylacetate (4.20 g).
mp : 143.0-147.8 °C
25 IR (Nujol) : 1740, 1620, 1600, 1510 cm~l
NMR (CDCl3, &) : 1.23 (6H, d, J=6.9Hz), 3.96 (2H, s),
5.00 (1H, sept, J=6.9Hz), 5.13 (2H, s), 6.87 (1H,
d, J=2.8Hz), 6.96 (lH, dd, J=9.0, 2.8Hz), 7.34-7.43
o - . < (5H, m), 8.18 (1H, d, J=2.8Hz), 13.68 (lH, br s)
30 MASS : 330 (M+H)*, 288, 270 |

2reparatjon 9
A mixture of isopropyl S5-benzyloxy-2-nitrophenylacetate
(4.2 g), ammonium chloride (0.42 g) and iron powder (4.2 g)
3s in a mixed solvent of ethanol (20 ml) and water (10 ml) was



WO 97/ 27190 } - PCT/ JP97/ 00073

58 NVR (CDCl [err], [err]) : 1.35 (3H, t, J=7.1Hz), 1.41 (9H,
s), 4.28 (2H, q, J=7.1Hz), 6.45 (1H, d, J=16.0Hz), 7.00
(1H, S), 7.34 wélhnfide 7-54 (2H, s), 7.78 (1H d, -

J=16.0Hz), 7.77 (1H, hs) 5 MASS : 356 (MrH)[err] PCTTR97/00073
Preparation 18 A sol ution of ethyl
(E)-3-[2-(4-tert-butylthiazol-2-yl)- benzof uran-5-yl ] propenoat e
(0.65 g) in tetrahydrofuran (10 10 m) wasgjrydrogenated over 10% Pd-C
(0.1 g) at room t enper ature under atnospheric pressure. After

mder o e o caita o gL e e B S
yl ) benzof uran-5-y ﬁﬁﬁ‘g‘%t@ﬁ?‘%ﬁ’ 5‘8 Qﬁg fl{trate WRS( RORCENtrafed, urldio,
1585, 1500, 1400Eeq lpressure. ThbllVFe.éfm [u%rsr ]par[t%!i hed beétws iﬁﬁgt
. GJS;E gst)1 i (f'gf%l Sthyl acetate and,the e teyl ezegtés g?qgicﬂsuth
(1H dd, 5  brine, driegopver aaO&E$iun7 s’iﬂf&tESaﬁaHav Mordedd xi:ﬂdér d, 20
il t1h|41|jrzn) al um .n| Jnﬁdudmasire55§§g EM@ d%:g&olpgl 2 3 'Fkl?ﬁof}n-’tﬁiomvpénenyll-
3-[2-(4-tert- bu %% S é?l’)benzofuran- 5- yI]prop| onate (0.65 Q)
in tetrahydrofuran (10 nml) at room t enperature under an inert

at nosphere. Aftgﬁ ¥8§ % XtuE& was stirred for 2 hours, water was
added to the m ' resulting precipitates wereflltered of f
and the filGrate wasA30ixturetoRgorhssiiuh gEbYAtQCEt AL q) TH§°§%§ %C | ayer
was washed 2- mgoby_ggnvg 93%? ver gnea um sul fate'an trated
under ‘reduced pressure 1o g ve SP2epYiacetate (3+hidzendracetic

yl:] benzof ur an- 5ephydrigrintd- Q @4Zngpenzene (40 ml)I Bra(sN'éJtQﬂ'ed ﬁzé&c 3100,

1500, 1460 cnj et er 1.41
1.80-2. 05 (2H, &e135301 minutes)MR Sggggt;fn{énge (g 3 g) was added dropw:.se

Eg 'theé mixture over 15 minutes and theh the mixture was
15 stirred at same temperature for 4 hours. After coolxng,'
insoluble mass was filtered off and the filtrate was
concentrated under reduced pressure. The residue was
dissolved in isopropyl alcochol (30 ml) containing conc.
sulphuric acid (0.5 ml) and the mixture was stirred at 80°c
20 - for 3 hours. After cooling to room temperature, the
resulting crystals were collected by filtration and washed
with isopropyl ether to give isopropyl S-benzyloxy-1H~-
1ndazole-3-carboxylate (2.4 qg).
IR (Nujol) : 1740, 1620, 1600, 1510 cm~l
25 NMR (DMSO-dg, &) : 1.35 (6H, d, J=6.9Hz), 5.18 (2H,
s), 5.20 (1E, sept, J=6.9Hz), 7.17 (1H, dd, J=2.4,
9.0Hz), 7.32-7.50 (1H, m), 7.58 (1H, d, J=9.0Hz),
13.77 (1H, br s)
- MASS .: . 311 (M+H)*, 269

U

30
Preparatiop 11
1—Ethyl-3-(3'-dimethylaminonropyl)carbodiimvde {5.87 ml)
was added to a mixture of 4-1sopropylnhenylhydraz:.ne

hydrochlecride (5.0 9), acetic acid (1.84 ml), Criethylamine
35 (3.73 ml) and 1-hydroxybenzotriazole hydrate (40.4 mg) in



VO 97/ 27190 | PCT/ JP97/ 00073

59 (2H, t., J=7.4Hz), 3.69 (2H, t, J=6.2Hz), 6.96 (1H,
s), 7.17 (1H, dd, J=1.8 and 8.4Hz), 7.28 (1H, s), 7.42
(1H, d, J=1.8Hz), 7.44 (1H, d, J=8.4Hz) MASS : 316 (MtH)[err]
5 Pr %Q2727198n 20 A m xture of PCT/IP97/00073
3-[2-(4-tert-butylthiazol-2-yl)benzofuran- 5-yl ] propanol (0.40 g)
and thionyl chloride (0.4 m) in di chl oronet hane (5 m) was stirred
under reflux for 5 hours. 10 After being cooled to roomtenperature,

t he solution was - concentrated under 54educed pressure. The resulting
resi due partitioned_ between aqueous sodi um hydrogencarbonate
sol ution and etHf %E@P&F‘é‘an?hé%rlghhu%n¢%g/e+ca7vggo&.asgeahd then tha th

brine, dried owtxturengaiutertéd!Sydiith diiGHr68RC lemlrat dH11eT ARdyce
ressure 1o gl er
(F:)hl or opr opy!| )gb\é%?gfrﬁg'aﬂfzs%j]'%/ﬁ §}3&> ?é;a(q?rfﬁlﬁP' the resulting Reslidae)was

1585, 1500, lag@rtiteontd between dili¥ed hYREbERIGHic £1id) g, e{gyi; 4(5(9;4

s), 2.06-2 20 2

t,- J=6. 4H% %?t?% E%g organic layergyas,w %hﬂﬁuttﬁfssmly wsthz)

7.27 (1H, s), @qusous sodium hydrogen( thrbdnade’s@tizdion). @été%H ﬁ? §n4fﬁ)
ori

MASS 334 [ n Sodi um ¢
(0.47 g) ms(g/gg%gﬁﬁ ]%rlrﬁg( toveIP E@E@e%&hﬁ s&i‘fgl?e, and concentrated under

tert-butyl - 2- (52FRFeS | BRSSInG-an They kpshdue ovas (Mublkogled to colmdl um
hydr ogenphosphék ozt n but 0.69 m
|¥ a ?nxpﬁ sgl ofdg\i/\g/a ery( Q>n2§1§)i.c§ Qef £Iig‘%ralh'% of"&FQn (’7“5 "?‘ﬁ %ﬁ :
tert- butg %’2&%}1%‘)’“9 Iﬁf”teelanﬂ Bethahgl,lf s Tl'e&qm1snd| contyitingerdd fi de

sol uti on was anhbasbtnore compoiuhd ﬁéxéué@mbn.ﬂ‘d? arrﬁﬁ%hbﬁﬁt%i‘é&”&

extracted wt acetate, ani C | ayer was washe th
brine, dried t(;‘kile:&r&y&i PrefsgRssi ﬁr’r?ﬂﬁ?fgt%c Héeh??ﬁ?%ﬁl’lﬂhﬁ!’rﬂ)e‘duced

pressure. hydmazingsil@u@0wgs . di ssol ved in 1N sodi-um hydroxi de and the 35

sol ution was treat ggh wit h;gapbppgppuder and acidified with WO
97/ 27190, PCT/ JP97/ 00073
15 IR (Nujol) : 3350-3000, 1650 em-!

NMR (CDCl3, &) : 1.20 and 1.22 (6H, d, J=6.9Hz), 2.05
and 2.11 (3H, s), 2.83 (1H, sept, J=6.9Hz), 5.74
and 6.10 (6H, br s), 6.69-7.40 {SH, m)
MASS : 193 (M+H)t
20 _ ' '
A suspension of l-acetyl-2-(4-isopropylphenyl)hydrazine
(2.95 q), hydroxylamine hydrochloride (3.49 g) and sodium
sulphate (14.32 g) in water (50 ml) containing 1IN aqueous
25 hydrochloric acid {15.6 ml) was heated to 100°C. To the
homogeneous solution, a solution of chloral hydrate (3.04 g)
was rapidly dropped into the reaction mixture and allowed to
react at 100°C for 10 minutes. After cooling ét room
temperature, the solvent was evaporated to half volume. The
30 resulting residue was extracted with ethyl acetate. The
organic layer was washed successively with water, brine, and
was dried over magnesium sulfate, and concentrated under
reduced pressure. The residue was subjected to column
chromatography on silica gel and eluted with a mixture of
35 dichloromethane and methanol. The fractions containing the



60 di luted hydrochloric acid. The resulting precipitates were
coll ected and washed with water to give 2-(4-tert-
but yl t hi azol - 2-yl ) benzof ur an- 5- car boxylic acid (0.38 Q).

IR
Nujol) : 250Q; 680, 1610, 1585 cnferr 5 NVR r
Eelr“r])): 1.33’%%&?"5 . 7.53 (1H s), 7.”%55 ! %ﬁﬁ%.]ao

(1H, d, J=8.7Hz), 8.00 (1H, dd, J=1.7 and 8.7Hz), 8.37

(1H, d, J=1.7Hz) MASS : 302 (MtH)[err] 10 Preparation 22
A sol ution of 2-(4-tert-buty|thiazol-2-y|)bg$zofuran-5- carboxylic
acid ¢5.0 g) and thionyl chloride (12.1 m)~rn t et rahydrof uran (50

m) was stirregifectiel E[:mgoﬁﬂ&rﬁefe combixéfdt %?,dt ggnéghy}.‘fgd V{ﬁ%i ool ed to
roomtenperature,” the 1 resulting precipitates weré colTecte €=oy
filtrati on and reduced,aspeguset ko iyl Frasetydaminoté-gsopropyl-

2- (4-tert-butyliddmdzebsoacetan?l ¥de bﬁep_zecg yhan- 5-carbonyl chloride
hydr ochl ori de (5.57mg); R (Nujol) : 2500-2200, 1830, 1790,

1770, 1740, 1600, 113.5-115.5°%C 1585, 1560 crnierr] 20
Preparati o& 23 IR (Nujd\lpo} ut3env-Fsos- kardyl oxyi ndole (0.50 g) in

tetrahydrofuran (10 ) hydg ogenat ouer 10%Pd-C (0.1 g) at
roomtenperature un ée-é\@(?]afi’ogé). “Af ?"e‘ﬁ%r e‘ﬁﬁ\mé'o “gh%HéB 1.8% él%tsby
filtration the filtrate 287 cOtH,eirr at)gd7unden. 40 (4H,) afdyced spr aaguBeos

Et hyl 4-bronobutyl ate (Osﬁz'S gg )s\kérg.ggdggaﬁgaitﬁg f@@?ﬁ{'fgts (0.443 g) and

met hyl et hyl ketone (10 m nd the m xture
was stirred under MASS tef2hk @BH)T day. After renoval of solvent, the
resul ti nqgg0 resi due was subjected to colum chromatography on silica gel

and eluted with a m xture of ethyl acetate and tol uene. The fractions
contai ning the ' ound were conbi ned and concentrat ed
under reduced pressmwktéﬂyIHthd%Mh!boﬂroégﬁ=isonitr&éﬂ*%%¥5h y&%u | &
(0,39 g9). 35 .o addelcﬁéol\xl%atd)n 153400, 1720, 1620, 1580, 14% 4%3 9
Wo 97/ 37190 lonwise to'conc. sulphunigrasid7abobi*E. The
- o reaction mixture was warmed at 85°C and reacted at the
15 temperature for 15 minutes. After cooling, the solution was
poured into ice (20 g) and the resulting suspension was
refluxed for 3.5 hours. The precipitates were filtered,.
washed with water and a mixture of isopropyl ether and
dichloromethane to give S5-isopropyl-lH-indazole-3-carboxylic
20  acid.’ ' '
mp : >230°C
IR (Nujol) : 3400-2300, 1700 cm~}
NMR (CDCl3, &) : 1.26 (6H, d, J=6.9Hz), 3.04 (1H,
sept, J=6.9Hz), 7.36 (1H, 4, J=8.7Hz), 7.57 (1H, d,
25 J=8.7Hz), 7.89 (1H, s), 13.68 (lH, br s)
MASS : 205 (M+H)*
Elemental Analysis Calcd. for C11H1oN505
C 64.69, H 5.92, N 13.72
Found : C 64.46, H 5.99, N 13.62
A mixture of S-isopropyl-1H-indazole-3-carboxylic acid
(1.44 g) and conc. sulphuric acid (2 drops) in methanol (20
ml) was stirred under reflux for 1 day. After removal of
35 solvent by evaporation, the resulting residue was dissolved




61 1420 cnferr] NVR (CDC [err],

[err]) : 1.26 (3H, t, J=7.1Hz), 2.13 (2H, qui nt,
J=7.3Hz), 2.55 (2H, t, J=7.3Hz), 4.04 (2H, ' t, J=7.3Hz),
4.15 (2H, q, J=7.1Hz), 6.44-6.47 (1H, 5 m, dd,
J-2.4, 8.8HYO%720( 11, J=2.4Hz), 7. 1&% m,
7.27 (1H, d, J=8.8Hz), 8.02 (1H, br s) MASS
. 287 (MtH)[err], 115 10 Preparati on 24 A m xture of
5-acetyl - 2- hydr oxybenzal dehyde (1.68 g), 2-

br omonet hyl -4-tert-butylthiazol e, potassi umdarbonate (1.24 g) and
potassiumiodide, (0.59 g) in N Ndinethylformnide (10 m) was

stirred at rporﬁ‘i'- fEBYhracetates h@Besethit agetate rexdractnyasi washedwas
poured into i cesiBEess vl ©WIAL Rfhecus sodiiuk mfdf&deﬁ%‘i&ﬁ%ﬁgg% hgogﬁm,c

| ayer was washed with br gbe,, dried over magnesium su n
concent r at ed un‘d%?eif'eo@'&‘%e rine, angd was fEied oyex magngsiumesubfate, rapd
syrup and acet iconcentratash)tidete redusgt epfestisr it geYeUndehyi esl ux for 1
day. 20 cAfte | caql ed to roomtenperature, -t reaction mxture
was concentr at e%s%ﬁlla‘pﬁ]? %&é@%?&gsg} Ei“%aiae%%(tli'gg gYrup was
subj ected to col um mghr:omatd3gi0aKly .8*Csilica gel and eluted with a
m xture of toluene ly aget - fractions containing the
i eﬁitd‘c J61)2661 3heo 2%5'6’0, A7

obj ective conpound Wer néd an % e at ed under reduced
pressure to give 4- R -(6PCH3,23) : 1.345(6&Hetdyl Uedz0lr)y an3 209 )1hi azol e
(1.83 9g). | RgelNy, Olyke: o803 . 3l 200 C r - NVR
(cod [err], [err]) 1.{?1H b o-g; oREPe 3 2"3’&0‘%‘)930?{?? J1n, aa, 5=s.7,
s), 7.41 t9H d, J=0.8Hz)-6Hzke {166 HH.)<b @mS) 7Had, 8.03 (1H, d, 8. 01 (1H,

dd, J=1.8 and 8.6Hz), 8.3%1(#Hz)d 13.68 (1H, br s) J=1. 8Hz)

MASS 300 (MtH) [ e . Prepagation 25 35 A sol ution of
4-tert-butyl -2-(5- a%‘é‘%?l ben_%?ur“&?ﬁ’z- WD 97/27190
PCT/ JP97/ 00073 62

' IE . N : - .

-15 The following compound was obtained according ﬁo a

similar manner to that of Preparation 14.

Benzyl 1H-j:ndazole-3-carboxylate
IR (Nujol) : 3230, 1680, 1585, 1450 cm~l
20 'MMR (CDCly, &) : 5.54 (2H, s), 7.25-7.50 (7H, m), 7.72
(1H, d, J=8.4Hz), 8.17 (1H, d, J=8.4Hz)

Preparation 16
A mixture of 3-formylindole-5-carboxylic acid (3.47 g),
25 hydroxylamine hydrochloride (1.97 g) and sodium acetate (2.41
g) in acetic acid (30 ml) was stirred for 12 hours, then
acetic anhydride (15 ml) was added to the mixture and allowéd
to react under reflux for 5 hours. After cooling, the
reaction mixture was filtered and the filtrate was evaporated
30 under reduced pressure. Methanol was added to the resi&ue
and the mixture was reevaporated under reduced pressure.
Thionyl chloride (8 ml) and small amounts of N,N-
dimethylformamide was added to the residue obtained above in
dichloromethane (20 ml). After being stirred for 2 hours at
35 © room temperature, the reaction mixture was evaporated under



yl)thiazole (0.6 g) in dichloronethane (5 nm) was added dropwi se to
a suspensi on of copper bromde(ll) (0.89 g) in ethyl acetate (7 m)
under reflux over 20 minutes. The m xture was stirred under reflux
for 9 hours. Ajb¥nhesnNg 5 cooled to roomtenperature, th?ﬁﬁﬁﬁ |

m xture was poured into water and the m xture was neutralized wih
aqueous sodi um hydr ogen carbonate solution. After an insol ble nass
was filtered off, the filtrate was extracted with ethyl acetate. The
extract was washed with brine, dried over 8D magnesi um sul fate and
concentrated under reduced pressure. The residue was subjected to
col urm chr omat ckRMARE Mresisurea and theetesidiiecwasetreatbdawiti tmetchatiol
tol uene and et hahd asBicd® rat ' i ni t he_obj ective
conpound were conbi ned rategngr%gﬁc;eél%r%étde)g’s‘t?%%g%%ﬁedgg%dr%srléés)s%rweasto
gi ve 4-tert-butRAxtitgoned pstygen paeerys sndizer hydnogen| tatbeomatie (0. 445
). dd1ut¥dinOlahd: eBAPD, adéBPe 16 o]

NVR (EDO [err], J%rfrc%é 1, 42 §9H, % % 5961'(6’2%,%92),%@%3‘9?1%’;& was

s), 7.43 (1H FSBRoGyith briney drigd over gagpesium sulfate and  dd,

J=1.7, 8.7Hz), eapdratisd dndéslradizaeézqaressure.mﬁﬁe:réﬁmi\‘t*rg*)grkg%h&g %%

i+ err . agat| 26 t hyl magnesiu

i(n 'It_De'E rah]ydrof usrugﬁe%%g%{:g EQPWH)CM%&%&PE@O% §%1’t%¥/%rg@0 apichgllasedo a
sol ution of 4- with aimiktupeydf BYHFY ecethibenand uchloPofdnm.Ni axal e (3.0 Q)
in tetra ; n ) hGe- ipng. After bein .

Isti rred af sarrelﬁtqg%gflgt ﬁé@?ﬁgﬁ%%gp QECE?ﬁéI $€‘2\%‘f wete %f'?f“'}?tlﬂﬁe was
pour ed i ?FIQ) i c@nfafeRcentrated tundenyreduced pressuse i txedyiviet medhlyut 84

hydrochl ori c aeyénanfidexé+s<dfxbadylaeal 2.9y . acetate. The extract was

washed with water agg &rl}gne, dried over nesi um sul fate and
evapor at ed under retfic&iIoL) i 3250r 02280 }TR0.dUE s 1620) 2620 em Lol umm

chr omat ogr aphy MM (CDCIH @8l :and.ebulsd, Wx h A 8 Xt € gof JQet‘ﬁﬁE‘P,e and

et hyl acetate. The Jrgft ,qns ,contapning the object conmpounds were” 35 :
conbi ned _and concentr at e-{j'gadr;\d(ér 'ré@ﬂs a p#'eg'm#}'@)t'o 83i2Pe (AH, d, J=1.6Hz), \\D
97/ 2719015 8.42 (1H, s), 12.60 (1H,P®E &797/ 00073
63 tert-byiads 2- [ Dool-ydr o t benzof uran-2-yl]thiazole
(2.04 g). IR (Nuj‘g?{)’ ﬂgs%‘i-%ooo cerr] NVR
(cbcferr], [err]) 1.41 (9H, s), 1.56 (3H d,

Breparation 17

A mixture of 4-tert-butyl-2-(5-formylbenzofuran-2-

20 yl)thiazole (1.83 g) and triethyl phosphonoacetate (1.53 ml)

' in the mixed solvent of tetrahydrofuran (10 ml} and N,N-
dimethylformamide (10 ml) was stirred under ice-cooling.
After several minutes, potassium tert-butoxide was added to
the mixture, which was stirred for 1 hour at same

25 temperature. The resulting mixture was poured into ice-water
and extracted with ethyl acetate. The organic layer was
washed with brine, dried over magnesium sulfate and
concentrated under reduced pressure to give a syrup. The
syrup was subjected to column chromatography on silica gel

30 and eluted with a mixture of n-hexane and ethyl acetate. The
fractions containing the objective compound were combined and
concentrated under reduced pressure to give ethyl (E}-3-[2-
(4-tert-buty1thiazol-2-yl)benzofuran-sfyllpropenoate (0.68
[

35 IR (Nujol) : 1705, 1625, 1580, 1500, 1280 cm-l



5 J=6.4Hz), 5.01 (1H, q, J=6.4Hz), 6.98 (1H, s), 7.31
(1H, s), 7.36 (1H, dd, J=8.6, 1.7Hz), 7.51 (1H, d, -

J=8.6Hz), 7.62 (1H, d, J=1.7Hz) NASSd 302 (N%Fb[e&rL 10
Preparation 27 - The follow ng conpounds were prepared by a
5|nPIar WOOUHMMer to that of Preparation 26.  [err] PCTHPYHGOT3

Pr epa- ration Rl err] Physi cal Data 27-1
Et IR (Nujol) : 3500-3000 cnjerr] ) NVR
(CbCferr], [err]) 0.93 (3H, t, J=7.0Hz

1.42 (9H, s), 1.81 (2H, quint, 25 38 J=7.0Hz),

4.70 (1H t, J=7. Ok o ( 5% 7 33
(1H, fjd, J=8.5, (CDCl3, 8) = 1:35 (3H, t, JpT.1Hz "7 S ﬁj‘ Ve 7 51
(1H d, 4.28 (2H, q, J=7.1HEG. SHAP, (IHBQd( 1#1@0;@3, &Hop

MASS : 316 (MrH)[err] 3Qin, sP/-7.34 N‘\}RPPh 7 54I I?z{iNUé ) 7335@% 3gﬂo

cnjerr] err
5. 96 J=16.0Hz), 7.77 10 :s)sl 6 97 (1H, s) 7.25-7. 50
(8H, n), ¥.65 (1H MASSJI=1l.858) (M+H) * MASS : 364
(MeH) [err] 35 WO 97/ 27190

PCT/ JP97/ 00073 64

Preparati on 2&8reparation 18
A solution of ethyl (E)-3-[2~(4-tert-butylthiazol-2-y1)~
benzofuran-5-yl]propenocate (0.65 g) in tetrahydrofuran (10
10 ml) was hydrogenated over 10% Pd-C (0.1 g) at room
h temperature under atmospheric pressure. After removal of the
catalyst by filtration the filtrate was concentrated under
reduced pressure to give ethyl 3-{2-(4-tert-butylthiazol-2-
yl)benzofuran-5-yl]}propionate (0.65 g).
15 IR (Neat) : 1725, 1630, 1585, 1500, 1400 cm~1
B MR (CDCly, &) : 1.23 (3H, t, J=6.8Hz), 1.41 (9H, s),
2.66 (2H, t, J=7.8Hz), 3.04 (2H, t, J=7.8Hz), 4.13
(2H, q, J=6.8Hz), 7.00 (1H, s), 7.23 (1H, dd,
J=1.4, 8.0Hz), 7.30-7.55 (2H, m), 7.75 (1H, d,
20 J=1.4Hz)
' MASS : 358 (M+H)*

Preparation 19
Lithium aluminium hydride {0.14 g) was added to a
25 solution of ethyl 3-[2-(4-tert-butylthiazol-2-yl)benzofuran-
5-yl}propionate (0.65 g) in tetrahydrofuran (10 ml) at room
temperature under an inert atmosphere. After the mixture was
stirred for 2 hours, water was added to the mixture. The
resulting precipitates were filtered off and the filtrate was
30 extracted with ethyl acetate. The organic'layer was washed
with brine, dried over magnesium sulfate and concentrated
under reduced pressure to give 3-[2-(4-tert-butylthiazol-2-
yl}benzofuran—-5-yl]propanol (0.42 g).
IR (Nujol) : 3250, 3100, 1500, 1460 cm~!l
35 NMR (CDCl;, &) : 1.41 (9H, s), 1.80-2.05 (2H, m), 2.81



A mxture of 4-tert-butyl-2-[5- (1-hydroxyethyl) -
benzofuran-2-yl]thiazole (1.5 g) and thionyl chloride (0.44 m) in
1,2 dichloroethane (35 m) was stirred under refl ux 5 for 2 hours.
After cooli ng,wﬁt;g $8gul ting mxture was adjusted to pbbf,ﬂ,}o&m
aqueous sodi um yd?ogen car bonat e solution. The organic [ayer was
separ ated, washed with brine, dried over magnesi um sul fate and
evapor at ed under reduced pressure to give
4-tert-butyl-2-[5-(1-chloroethyl)- 10 benzof uran-2-ylIthiazole (1.31 Q).
IR (Nujol) : 1300 cnjerr] NVR (G [err], [err]) 1.41 (9H,
s), 1.92 (3H, d, J=6.8Hz), 5,24 (1H q,_ J=6.8Hz), 6.99
(1H s), 7.31 (1H, s), (2H, t, J=7'4Hz%r4%-?ﬁr{éﬂnxthégﬁe?Hz?8%&)?67(¥ﬁ;
(1H, d, J=8.6Hz), 15 s), 7.17 (1HG5d@]1Hy=1.8 kxld &HaHz), 7.28 (1m, \)SS :

320 (MtH)[err] Pr epglat,i 9 __ The _fol |.owi_ng conpounds
were prepared in a siniIa?q%ga(lﬁﬂaﬁhep;%osq?kﬂ ZﬂﬂﬁPﬂéHaeriﬁﬁg2€§2)
t Bu 25 30 MASS33 316 (M+H)* WD 97/ 27190
PCT/ JP97/ 00873
Preparation 20

A mixture of 3—[2—(4-tert-butylthiazol-2-yl)benzofuran-
5-yl]lpropanol (0.40 g) and thionyl chloride (0.4 ml) in
dichloromethane (5 ml) was stirred under reflux for 5 hours.

10 After being cooled:to room temperature, the solution was
concentrated under reduced pressure. The resulting residue
was partitioned between aqueous sodium hydrogencarbonate
solution and ethyl acetate. The organic layer was washed
with brine, dried over magnesium sulfate and concenttated

"15 under reduced pressure to give a 4-tert-butyl42-[5-(3-'
chloropropyl}benzofuran-z-yl]thiazole {(0.28 g).

IR (Neat) : 1585, 1500, 1460 cm~!

NMR (CDCly, &) : 1.41 (9H, s), 2.06-2.20 (2H, m), 2.88

| (2H, t, J=7.4Hz), 3.54 (2H, t, J=6.4Hz), 6.97 (1H,
20 s), 7.16 {1H, dd, J3=2.2, 8.4Hz), 7.27 (1H, s), 7.43

(1H, d, J=2.2Hz), 7.45 (1H, d, J=8.4Hz)
MASS : 334 (M+H)*

Breparation 21

25 Sodium chloride (0.47 g) was added to a mixture of 4-
tert-butyl—2~(5-formy1benzofuran-2-yl)thiazole (0.41 q),
sodium hydrogenphosphate 12 water (0.23 g) and 2-methyl-2-
butane (0.69 ml) in a mixed solvent of water (3 ml),
tetrahydrofuran (7.5 ml) and tert-butanol (12.6 ml). After 4

30 hours, aqueous sodium hydrogensulfide solution was addé; to
the mixture. The resulting mixture was extracted with ethyl
acetate. The organic layer was washed with brine, dried over
magnesium sulfate and concentrated under reduced pressure.
The residue was dissolved in 1N-sodium hydroxide and the

35 solution was treated with carbon powder and acidified with



65 Pr epa- ration R err] Physi cal

Dat a 2971 Et IR (Nujol) : 1250 cnfierr]

NVR (CDCl [err], [err]) 1.02 (3H, t, J=7.2Hz), 5 (1H
2.19 (2H, quint, J=7.2Hz), 4.90

£ ok o o) PCTAPIYONB (|}
s), 7.37 (1H, dd, J=8.6, 1.8Hz), 7.52
(1H, d, J=8.6Hz), 7.61 (1H, d,

J=1. 8Hz) 10 MASS : 334 (MtH)[err]

29-2 Ph NVR (CDCl [err], [err]) : gd.-55 (9H, s), 6.25

(1H, s), 7.08-7.50 (9H, m, 7.73 (1H,
s) diluted h{fiSSchl@Fi: (Adtild).[ eThé reéﬁntlng precipRtapgasakéessd 30

A t f 2- l,.deh Ao et hyl
2- lr)nr)c()rrltj);)r%gl ona?ég%géggg %?& d%SP g@'ﬁu#ggfbg%a?:‘e 2-(4-tertry 14 g) in
di met hyl sul f oxi b@trm-‘m;ohm%-ﬂ)lbaMfmaﬁeﬁeca#bemhc 2Atid (0.538hgurs.

The m xture was di | ufgd et eragaevhhg! i 0, t heiN
hydrochl ori ¢ aci d, afhlg vvasﬁ‘g()tractze 5 RB @t?o 161 158\§nc8f“ate The

organi c | ayer was st at@SOwhphdd \Antﬂt B?l ﬁ%rl' s}, 7.53 (AHjed)pVRI65
magnesi um sul fate, and comgntg,atqdanggqcraldeJ_e 7Hz), 8 Bbo&n@h éé 93..9)~

was purified on a silica cQl.um a mxed
sol vent of n-hexane and tag'f‘LeQTem(‘erfo%r” (1H, d, g@=i t(ISIZEB 1) to give ethyl

2- (2-fornyl - 6- net homagenox\302 (M+H)} propi onate (5.25 g).

IR (Film : 1735, 1685, 1580 cnierr] NVR (CDCl [err], [err])
1.23 (3H, t, J=7Hz), 1.64 (3H, d, 30 J=7Hz), 3.88 (3H, s),
4.13 (2H,16, J-Eaenparaficm 22 - (1H, dd, J=7Hz), 7 14 (2H,

155 1 Tk Bisien of Aottt i el gy nengg RS-
VO 97/ 27190 carboxylz.c ac:.d (5.0 g) and thionyl chlorpdd/ (PO 1073in
‘ o tetrahydrofuran (50 ml) was stirred at.50°C for 2 hours.
After the solution was cooled to room temperature, the
15 resulting precipitates were collected by filtration and
' washed with diisopropyl ether to give 2-(4-tert-butylthiazol-
2-yl)benzofuran~5=-carbonyl chloride hydrochloride (5.57 g).
IR (Nujol) : 2500-2200, 1830, 1790, 1770, 1740, 1600,
1585, 1560 cm~l
20 . '
Breparation 23
A solution of S-benzyloxyindole {0.50 g) in
tetrahydrofuran (10 ml) was hyvdrogenated over 10% PA-C (0.1
g) at room temperature under 2-3 atoms. After removal of the
25 catalyst by filtration the filtrate was concentrated under
reduced pressure. Ethyl 4-bromobutylate (0.475 ml),
potassium carbonate (0.443 g) and methylethylketone (10 ml}
were added to the residue and the mixture was stirred under
reflux for 1 day. After removal of solvent, the resulg}pg
30 residue was subjeéted to column chromatography on silica gel
and eluted with a mixture of ethyl acetate and toluene. The
fractions containing the objective compound were combined and
concentrated under reduced pressure to give ethyl 4-[(5-
indolyl)oxylbutylate (0.39 g).
35 IR (Neat) : 3400, 1720, 1620, 1580, 1470, 1455,



66 manner to that of Preparation 30.

err 10 Pr epa- ration Rerr] Rerr]
k[erl] Rl err] Physi cal Data ) 31-1 Me Me H Ow
H err]= -45y83h@6d (c=1.0, CHO [err PCTIIPYTIO00TS
IR(FFIn):17405N1685, 1250 cnferr] 15 ((S)-isomer

NVR (CDCl [err], [err]) : 1.64 (3H, d,
J=6.9Hz), 3.72 (3H, s), 3.68

- J=6. 9Hz) ,
(73T’2 ?)ZH 5605 (1h-a 61 J=4.6Hz), 7.44
(1H t, | _1 J=4.6Hz), 10.60 (1H, s)
MASS 239 (MrH)[err] 1%?“ Bzh nPr H OMe H IR (Film
: 1740, 1686, 1580 cn{EMR](CDCly, &) : 1.26 (3H, t, J=7.1Hz), 2.13 (2HNR
(coaiferr], [err]) : O. 94 %H; J=7.3Hz), 2.55 (2H, t, J=7.3Hz), 4.04 (2,
J=7Hz), 1.3-1.6 (2H, m, ) p (

(2H, m, 3.63 (3H, s), 5. 11.7, J=7.3Hz), 4.15 (2H, q, J=7.1Hz), 6.44-6.47 (1H,

(1H, t, JlgHZ) 6. ?g z(séH(fTs’A) 6.84 (1H, dd, J=2.4, 8.8Hz), 7.09 (1H, d, s)
4
:7),1037 M(e Et m)H Ove HJﬁaQ4(HIZ|)I:rr)7 1372217 1690, nd583 .27 ¢1K] &0 J=8.8Hz),

NVR (CDCl [err], [err]) 810130((1&H bk s)

= (3H,
J_7H§) é62(gﬁ (34 ?66‘-55 : 287 (M+H)F, 115 (1H t,
Lo 7.4 (1H,
J=6Hz), 7.1 (2H, m,

M. 1063 {3H Sreation 26

A mixture of S-acetyl-2-hydroxybenzaldehyde (1.68 g), 2-
bromomethyl-4-tert—butylthiazole, potassium carbonate (1.24
g) and potassium iodide (0.59 g) in N,N-dzmethylformamide (10
ml)} was stirred at room temperature for 5 hours. The

15 resultlng mixture was poured into ice~water and extracted

with ethyl acetate. The organic layer was washed with brine,
dried_over magnesiﬁm sulfate and concentrated under reduced
pressure. A mixturé of the resulting syrup'and acetic
anhydrlde in xylene was stirred under reflux for 1 day.

'20 .After being coocled to room temperature, the reaction mixture
was concentrated under reduced pressure. The resulting syrup
was subjected to column chromatography on silica gel and
eluted with a mixture of toluene and ethyl acetate. The
fractions containing the objective compound were combined and

25 concentrated under reduced pressure to give 4-tert-butyl-2-
{S-acetylbenzofuran-2-yl)thiazole (1.83 g).
IR (Nujol) : 1680, 1600, 1500 cr~!
NMR (CDCl3, &) : 1.41 (9H, s), 2.68 (3H, s), 7.02 .(1H,
. 8), 7.41 (1H, &, J=0.8Hz), 7.59 (1H, d, J=8. GHz),
30 - 8.01 (1H, dd, J=1.8 and 8.6Hz), 8.27 (18, q,
. J=1.8Hz)
MASS : 30C (MsH)?

Ez:péxatign_ZQ

35 A solution of 4~-tert-butyl-2-(5-acetylbenzofuran-2-



WO 97/ 27190 | , PCT/ JP97/ 00073

67 Prepa- Rerr] ration [err] R err]
Rlerr] Rerr] Physi cal Data 31-4 Et M M
O H IR (Fj 1730, 1685, 1580 cnferr]

NVR (CDG[err‘}'bqj{%.’rl ) : 1.34 (3H t, 5 PCT/IPI700073

J=THz), 1.59 (6H, s), 3.78

(3H, s), 4.28 (2H, q, J=7Hz),

7.0-7.2 (2H, m, 7.43 (1H, 62

m, 10.48 (1H, s) 31-5 tBu"H H Ow H NW(CDOJ[err],
[err]) : 1.46X;¥Hia%ble (806 g) in dichloromethane (5 ml) was added 3-89
(3H, s), 4.72 (2H, ), . . _
7.11-7. 16 (2HS%QPwWige o & suspension of copper bromide(II) (0.89 g) in
(1H, m, 10.6%ethitl azktate (7 ml) und&i-Sﬁ-zfltMB oveld 20MaifdBedl MHRAT]=
{eRrELfﬁ'm?’g.[er}ul;dc&%}%égyasogggggéé]&nder Feflux for 9 hoursp) Afteynheing
1470 cnfe$r] cooled to room temperature, the reaction mixtide (FCHoRirel
[err]) : 1.64, S . ,

J=6. 9Hz) , 3.75&’§H?QE?F gpgsthe mixture was neutralized with aqueous
(3H, s), °5.05sediumghydpogen carbonate solution. After an insolble mass

J=6.9Hz), 7.09m¢ ¥31tb2bli ¥, the filtrate was extracted with ethyl
7.40-7.49 (1H, n), 10. 6gh(lH, ethy

s) acetate. The extract was washed wjiplgdrimso dmieid) joaner]

31-7  Bgd nPhaghlesitin §¥krd e (drid Boncentfaledlirder l16<=_7&_1:lced2irﬁl\s/ﬂure.
(1?:%% [éer]G CF&EH %e_si@t;zgfswi%l_ﬁugected to column chromatography on silica

J=7Hz), 1.55 @2H, an}i,ePufed with a mixture of toluene and ethyl acetate.lH(ZH,
cr?d ‘?2282(3? 3&%) fé%gﬁéo% containing the objective qompound were combé.xiﬁi d,
J=2.2Hz), 6.5andli¢pncentrated under reduced pressure to give 4-tertdButy:?. 2,

8-13:::2) ml@ 32851{”5- (bromoacetyl)benzofuran-2-yllthiazole (0.445 ¢ §)a 7.1-7.37
S:s. 8Hz). 10.43 (1FR (Nujol) : 3100, 1685, 1605, 1500, 1430 cm ! ) 35
WO 97/ 27190 NMR (CDCl3, 8) : 1.42 (9H, sPCUBPYRL0E3, 7.08 (1w,

's), 7.43 (1H, s), 7.63 (1H, d, J=8.7Hz), 8.02 (1H,
dd, J=1.7, 8.7Hz), 8.30 (1H, d, J=1.7Hz)
20 MASS : 380 (M+H)*, 378 (M+m)*

Methyl magnesium Srdmide (1M) in tetrahydrofuran (12.6
ml) was added dropwise over 30 minutes to a solution of 4-

25 tert-butyl-2-(5-formylbenzofuran-2-yl}thiazole (3.0 g) in
tetrahydrofuran (30 ml) under ice-cooling. After being
stirred at same temperature for 15 minutes, the reaction
mixture was poured into ice-water. The mixture was
neutralized with diluted hydrochloric acid and extracted with

30 ethyl acetate. The extract was washed with water and brine,
dried over magnesium sulfate and evaporated under reduced
pressure. The residue was subjected to column chromatography
on silica gel and eluted with a mixture of n-hexane and ethyl
acetate. The fractions containing the object compounds were

35 combined and concentrated under recused pressure to give 4-



68 Preparation 32 2, 4- Di hydr oxybenzal dehyde (6.12

g), potassium hydroxide (3.0 g), potassiumiodide (2.0 g) were

m xed in NN\ di mret hyl formam de (60 m ). To the m xture was added
et hyl 5 whnmepbut yrate (8.65 g), and the m xture was §Ejr;ﬂﬁ§o@15
room : tenperature overni ght. The reaction m xture was poure nto
di luted hydrochloric acid and was extracted with ethyl acet ate.
The organic | ayer was washed with brine and dried over nagnhesi um
sulfate. After concentratration, the crude 10 product was purified on
a silica gel colum eluting wit h a mi ®8d sol vent of tol uene and

et hyl acetate (2Gehr-pei\

4- (4-fornyl - 3- hydropggﬁe%ox?/) bot ﬁa{‘%&’%@@wlé?e&ﬁofumn‘z ~¥ilthiazole

| R (Neat) : 1720 29) <1575 cnferr] 15 NVR (CDCl [err], [err])
1.26 (3H, d, J=7.1Hz) ;[RZ B34562 m - -1 2.51 (2H, t, J=7Hz),
4.07 (2H, t, J=6Hz), ( %& ft.: M3500-3000 cn g, J=7.1Hz), 6.41 (1H, d,

J=2.2tz), 6.52 (1H, d¥f > DC13r 8) : 1.41J49Hp, sB, asts (73;142d(,1H d,

J=8.6Hz), 9.571 (1H, s), J=6.4Hz), 5.01 (1fl 46

Preparation 33 H_icrﬁhe foll OWI n( néou'?\-}jés_| wer)é %r‘gﬁar‘éﬁ b§la 7.31
simlar manner to Dt I3r‘ roﬂde 851.7Hzerr .51 (1H, 35
WD 97/27190 J=8.6Hz), 7.52 (1H, d, J,l.agggJP97/ooo73

MASS : 302 (M+H)*
10 Preparatjon 27

The following compounds were prepared by a similar
manner to that of Preparation 26.

15

20 - ' prepa-
19
ration R Physical Data
27-1 Et . IR (Nujol) : 3500-3000 em-1
NMR (CDC13; 5) : 0.93 (3Hl t, J=7.0HZ)I
s 1.42 (9H, s), 1.81 (2H, quint,

J=7.0Hz), 4.70 (1H, t, J=7.0Hz),
6.98 (1H, s},.7.33 (1H, dd, J=8.5,
1.6Hz), 7.34 (1H, s), 7.51 (1iH, d,
J=8.5Hz), 7.59 (1H, d, J=1.6Hz)
MASS : 316 (M+H)*t
30 27-2 : IR (Nujol) : 3500-3000 cm-l ‘
MMR (CDCl3, 8) : 1.41 (9H, s), 5.9¢
] (1H, s), 6.97 (1H, s), 7.25-7.50

(6H, m), 7.65 (1H, d, J=1.6Hz)
MASS : 364 (M+H)?t

g

35




69 Pr epa- ration n Physi cal

Dat a 33-1 4 IR (Nujol) : 1725, 1660, 1640, 1615, 1570,
1500, 1460, 1415 cnferr] 5 : NVR (CDCl [err], [err])
1.26 (3H, t, J=7.0Hz), ©1.80-1.85 (4H, m,
2.35-2. 42 (2WO RN 4. 00- 4. GGTm, 4.14
(2H, q, J=7.0Hz), 6.41 (1H, d, J=2.2Hz),
6. 52 (2H, dd, J=2.2, 8.6Hz), 7.42 (1H, d,
10 J=8.6Hz), 9.71 (1H, s), 11.47 (1H, s)

MASS | 267(MH—|)[err] : 33-2 645 NVR (CDCl [err], [err]) :
1.26, (3H, t, J=7.0Hz), 1.42-1.95 (6H, m,
2.2-2.37 (2H, rBreparation 28 400419(4Hr’r)640
3(312Hz§j 15 A mixture of 4- tert--butl,y%n%'_‘Z[)I”l_| ((i 151 ?-%Yl)g‘ 71 (lH
s), benzofuran-2-yl]lthiazold. #7.5 B, an):i thionyl chloride (0 44

MASS : 281

m xture of 2(hy rg)xy eﬁzaﬁgcﬁlagofﬁhiﬁgrﬁgﬁm&) was étﬁfﬁﬁ%n‘ﬁ"?@f H"ﬁﬂux
2- br onopen® anodicx 27hpgrg)., Aftepocosbingn the resultimgbminturd NassS g) in
di met hyl sul fOXIa@ﬁu@%@d”Eb P@Sﬁ&riﬂ; eéjau&ﬁls sod:.ﬁfn EQQ%%%?;W%{ZB@ &ef OF S

hours. The m xture was ut wat er W t h 1IN
hydr ochl ori ¢ adPdBtifg- wasl"e °rga’1°é&¥9§cﬁ‘éé \ﬁPPﬁré’Eﬁ‘}d vwashed aithhe

organic | ayer wasne, dried Sﬁearﬁé%smﬁﬁdﬂtéhaﬁa'@@apﬂd&a Qﬁﬁﬁ&r
magnesi um sul f at d and_concent r at eg L 8iv§ fjé phen net h{
2-(2-fornyl pheﬁggyfe SBressurﬁeFl?a%‘%ﬁ ot yl=-2-[5-{1-c hioroe RYLEr m)
: 1740, 18B2, bBARofufanrl-yllthiazole (1. ISD/Rg(CDCI[err] [err]) : 0.96 (3H,

S T s e e B Mhsol) ¢ 1300 el B 09 (20 M 4 80 LA
(12H, n), 7.85 (1H MR (CDCly, &) : 1.4dd (98r28) 8H)92 1(BES9 d,1M=65BHz),

$.24 (1H, q, J=6.8Hz), 6.99 (1H, s), 7.31 (1H, s),
7.42 (1E, dd, J=8.6, 1.8Hz), 7.53 (lH, d, J=8.6Hz),
15 - 7.65 (1H, d, J=1.8Hz)
MASS : 320 (M+H)*

Preparation 29
The following compounds were prepared in a similar
20 manner to that of Preparation 28.

g =

30

35
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WO 97/ 27190 :
70 Preparation 35 The fol l.owi ng conpounds were
prepared by a simlar manner to that of Preparation 34. [err]
Pr epa- wbabhAage Rl err] Rerr] Rerr] Rerr] mm,ﬁ}g%%cal
Data 15 35-1 Bzh nPr H [err] '
(Nujol): 1750, 1730, 1675, 1600,
1575, 1500, 1430 cnjerr] NVR (CDCl[err], [err])
. 0.96 (3H, t, J=7.3Hz), 1.26 (3H t,
I=7. 2Hz) . 20 _ 1.43-8%0 (2H, m), 1.93-2.13 (4H,
n, 4 15 (2H q, Prepa- 19 J=7.2Hz), 4.81 (1H, dd,
J=5. 2 ration R 7. 2Hz) , GHWS(lI-'Hl Bata 2. 2HZ) 25
6. 50 (lH dd, J=1. /rz) L0 9% - ;
S 0. 755 (lon mEE as IR (Nujol) : 1250 cpib, d J=8. 7Hz).
10. 42 (1H S) 30 35 NMR (CDCl3, &) : 1.02 (3H, t, J=7.2Hz),
5 ' 2.19 (2H, quint, J=7.2Hz), 4.90
(1H, t, J=7.2Hz), 6.98 {1H, s),
7.29 (lHI 5)1 7.37 (1Hl dd, J=8.6,
1.8Hz), 7.52 (1H, 4, J=8.6Hz),
7.61 (1H, d, J=1.8Hz)
10 MASS : 334 (M+H)Y
29-2 Ph NMR (CDC13, 8) :+ 1.55 (9H, s), 6.25
(1H, s), 7.08-7.50 (9H, m), 7.73
\ (1H, 's)
MASS : 378 (M+H)*t
15 -
Breparation 30
A mixture of Z-hydroxy-3-methoxybenzaldehyde (3.04 q),
ethyl 2-bromopropionate (5.85 g), and potassium carbonate
(4.1; g) in_dimethylsulfoxide {20 ml) was stirred at 70°C for
20 5 hours. The mixture was diluted with water, neutralized
with 1IN hydrochloric acid, and was extracted with ethyl
acetate. The organic layer was separated, washed with brine,
dried over magnesium sulfate, and concentrated. The crude
product (6.93 ¢) was purified on a silica gel column (60 g)
25 eluting with a mixed solvent of n-hexane and toluene (from

30

35

6:1 to 5:1) to give ethyl 2-(2-fozmyl-S-methoxyphenoxy)-
propionate (5.25 g).
IR (Film) : 1735, 1685, 1580 cm~l
NMR (CDCLly, &) : 1.23 (3H, «t, J=7Hz), 1.64 (3H, d,
J=7Hz), 3.88 (3H, s), 4.13 (2H, q, J=7Hz), 5.Q5
{1H, dd, J=7Hz), 7.14 (2H, m), 7.47 (1, m), 10.61
(1H, s)

Ereparation 31

The following compounds were Prepared by a similar
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71 ration Rlerr] Rerr] Rerr] Rerr]
Physi cal Data 35-2 Bzh nPr H -Q(CH err])[err] COOEt
IR (Nujol): 1750, 1730, 1670, 1600, 5
1570, 1490 cW@? NVR (ROBEPPHQOPT3,
[err]) : 0.95 (3H, t, J=7.8Hz),
1.26 (3H, t, J=7.0Hz), 1.50-1. 60
(2H, m, 1.60-1.80 (4H, m,
2.00-2.20 (2H, m, 2.30-2.50 10 65 (2H
n, 3.60-3.90 (2H, n), 4.12 (2H
q, J=7.0Hz), 4.wWénred BHat of Preparation 30. n,
6.11 (1H, s), 6.50-6.66 (1H, m,
6.90 (1H, s), 7.10-7.40 (10H, nm,
7.85 (1H, d, J=8.7Hz), 10.42 15 .
(1H, s) | 35-3 Bzh nPr -H -OREM &334)[ err] COOEt
IR (Nujol): 1750, 1730, 1675, 1600, o 00r20
1585, 1490 cnferr] 20 NMR (CDCl [err], [err])
. 0.95 (3H, t, OHC r23 J=7.4Hz), 1.26 (3H
t, J=7.1Hz), 1.40-1.80 (8H m,
1.90-2.20 (2H, 24 n, 2.28-2.36 (2H
m, 3.60-3.80 - R (2H, m, 4.09-4.20
(2H, nm), 4.81 (1H, t, J=7.0Hz), 6.12
(1H, s), 25 6.52 (1H, d, J=9.0Hz), 6.91
(1H, 10 Prepa- . S), 7.10-7.35 (1o —7-82
géH, : - ration R2C R21 g22 R23 p24  d, J=8.#§WicalOp4a (1H s)
31-1 Me Me H OMe H [a]Bs= -45.43° (c=1.0, cuCls)
: IR(Film):1740, 1685, 1250 cm™l
1s {(S)~isomer) . NMR (CDCl3, &) : 1.64 (3H, d,
J=6.9Hz), 3.72 (3H, s), 3.88
(3H, s), 5.05 (1H, g,
J=6.9Hz), 7.12 (2H, d,
J=4,6Hz), 7.44 (1H, t,
20 J=4.6Hz), 10.60 (1H, s)
MASS : 239 (M+H)' _
31-2 Bzh nPr H OMe H IR (Film):1740, 1686, 1580 cm™}
NMR (CDCly, &) : 0.94 (3H, t,
J=7Hz), 1.3-1.6 (2H, m), 2.0
05 (2H, m), 3.63 (3H, s), 5.17
(14, t, J=6Hz), 6.88 (1H, s),
7.0-7.4 {13H, m), 10.58 (1H,
s)
| 31-3 Me Et HE OMe H IR (Film):1742, 1690, 1585 cm~!
30 NMR (CDCly, &) : 1.10 (3H t,

J=7Hz), 2.04 (2H, m), 3.69
(3H, s), 3.86 (3H, s), 5.00
(1H, t, J=6Hz), 7.1 (2H, m),
7.4 (1, m), 10.63 (1H, s)

35
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72 Pr epa- R err] ratior Rlerr] Rerr] Rerr]
Rl err] Physi cal Data 35-4 Bzl H H
-O(CHerr])[ | R ( Nuj : 50,
1730, 1670, 1%’%@’ *ErrpesyodS
cnjerr] NVR (CDCl [err], [err]) : 1.26 (3H,
t, J=7.2H2), 2.10 (2H, quint,
J=7.4Hz), 2.49 (2H, t, J=7.4Hz), 3.99
(2H, t, 63=7.4Hz), 4.15 (2H q,
J=7.2Hz), 10 : ' 4 76 (2H. . s)., 5.25 (2H. s).
6.28 Prepa- (1H, d, J=2Hz), 6.59 (1H, dd,
J=2. - ration R2% Rl 22 R23 R 4ty 7. Baygial Patar. 82 (1H,
d, _ =84+ +O—-37—+H :

MASS : 401 (M+H)[Efrf 1Bt Me Mgs GMe @ R (ﬁﬂml G130 el:ﬁejsy[énsspceﬁEil
IR (Ndjol) : 1750, 1730, 1675, 1600, NMR (CDCl., &) :

1580, 154@ 1440, 1400 cnierr] (ChCl3, 8) & 1438 (3H, ¢,

(CDQ[err], [err]) : 1.10 (3H t, J=7.4kHz), J=7H2), 1.59 (6H, s), 3.78

1.26 (3H, t, J=7.2Hz), 2.00-2.17 20 (3H, s), 4.28 (2H, q J_ ?Q[?
m, 2.50 (2H, t, J=7.4Hz),

s). 4.04 (2H, t. 7-0-7.2 (ZHg By 7- ﬂ3l$l’(l'2H
q, J=7.2Hz), m), K.GB ((1I-l,.r E) J 6. 0Hz) ,
?':3.80,( 1;’@0 31-5 tBu H H OMe H QR ICDGim38)1f, 4 e gsxgHZ§),
10.41 (1H d, J=0.7Hz) 3.89 (3HYASS,: 4.353 (2R or r]
fgeg, E%%h/gn[ g/rer] 50 7 INTRI%CIS@?[ e1730 [%Gf%
1.23 (3H, t, J=7Hz), . (1€, m), 10. 551(m'.(ﬂH s),
j'éﬁz§2H7 2 (lHHal -6 Me H Me OMe B (a]Bg= +44.39° (5=0 .8y CHCE3)S
(1; dt . 1)51 =2, IR (Film]- ?M2174d; Shedo,H1 546,
{ (R) -isomer) 1470 cm~1
NMR (CDCly, &) : 1.64 ({3H, d,
J=6.9Hz), 3.72 (3H, s), 3.88
(38, s), 5.05 (1H, q,
20 : J=6.9Hz), 7.09-7.18 (2H, m),
7.40-7.49 (1H, m), 10.60 (1H,
5)

MASS : 239 (M+H)'

31-7 Bzh nPr H H OMe IR (Film) : 1750, 1732, 1675,

25 1600, 1486 cm™l
NMR (CDCly, &) : 0.96 (3H, t,

J=7Hz), 1.55 (2H, m), 2.0

(2H, m), 3.58 (3H, s), 4.81
(1H, dd, J=5.2, 7.2Hz), 6.13

30 (1H, d, J=2.2Hz), 6.52 T1iH,
dd, J=2.2, 8.8Hz), 6.92 (1H,

s), 7.1-7.37 (10H, m}y, 7.82

(14, d, J=8.8Hz), 10.43 (1H,
s)

35



35 10.52 (1H, s) WO

97/ 27190 _ PCT/ JP97/ 00073

73 ration Rlerr] Rerr] R rr] Rl err] Physi cal
Dat a 35-7 BzhnBu H H IR ( Film : 1750, 1685, 1595 cnferr]
NVR (CDOl [er POO%1%P1) - 0.87 (3H, t, PCT/IPI7R00073
J=7.7Hz), 1.4 (4H, m, 2.07 (2H, m,
4.85 (1H, t, J=6Hz), 6.68 (1H, d,
J=8Hz), 6.92 (1H, s), 7.0-7.4 (12H,
m, 7.85 (1H, dd, J=2, 8Hz), 68 10. 59
(1H, s) 10 35-8 Et (CHerr])[err] H IR (Film : 1725, 1685,
1595 cnferr] Preparation3®9 M H H H IR(Film : 1745, 1685,

1 rr r.r rr

1?82 ?g{f t? 2,4-Dihydroxybenzaldehyde (6. 1£W§L7E§§%%F E£O§g§ ?%lﬁ?
J=6, T7Hz), (3.0 g), potassium iodide (2.0 g) were/Gni@d m) N,n—74 (1H t,
J=6Hz), Hz

(1H t. < dimethylformamide (60 ml). To tl?e 3@%&;:‘? g? ad %1 5%2)
7.87 4-bromobutyrate (8.65 g), and(uhe mk#tu;eZwaSHstirﬁ&d5Qt(ﬁd¢m
s) 20 tem é'hﬁ:dzf& | R gheTPOYRE Pegc @{&P?Jﬁ%u% Ba8' Bhhfla "BIRET

to that of Prep ratlo
4- (4-formyl -3- w Wﬁﬁ.paggld and was extracedNwith ethyly30,
1670, 1600, 157£r;et’la5ﬁ1 He0 oryénfc 13§e* was washed with brine aﬂ@%ﬂ: ed

(2m[12r E ]2H over magn'EMRugCDC% lt' J#%%)“‘?%r%gt%?nr 4"—11% q e

J=7. 2Hz30 4. 10 producy, was7pms|z)f;.e6 d5 £1841ika gel column eluting wﬂ:‘ﬁZ a2HZ),
6.53 (1H, dg Ii%ed sB8108RL of £814dbk Sha ethyl acetate (20:1) e gaz.l;irz

10. 28 (1H
ethyl 4-(4-formyl- 3-hydroxybhenoxy)butylate (3.8 g) as an
oil. . =
IR (Neat) : 1720, 1625, 1575 cm™!
15 NMR (CDCl3, 8) : 1.26 (3H, d, J=7.1Hz), 2.13 (2H, m),
2.51 (2H, t, J=THz), 4.07 (2H, t, J=6Hz}, 4.15 (2H,
q,lJ=7.1Hz), 6.41 (1H, d, J=2.2Hz), 6.52 (1H, dd,
J=2.2, 8.6Hz), 7.42 (14, 4, J=8.6Hz), 9.71 (1lH, s),
11.46 (1H, s) |

L4

20

Preparation 33

The following compounds were prepared by a similar

manner to that of Preparation 32.

25
¥
OHC

30 O~ CHy—}-7COOEL

35



Preparati on 37 - tert-Butyl bronpacetate (1.95 g), and 2, 5-

di hydr oxybenzal dehyde (1.38 g) were dissolved in 35 di met hyl sul f oxi de
(15 m) and powdered potassi um carbonat e WO 97/ 27190

PCT/ JP97/ 0007 74

was added into |t9m'Il' e mxture was stirred at room terrplé‘l"lgﬁ?e T’%r
two hours. The m xture was poured into water and acidified with 1N
hydrochl oric acid and extracted with et hyl acetate. The organic |ayer
was washed with brine and 5 drjed over magnesium sul fate. After
concentration, the crude product was purq ied on a silica gel colum
(40 g) eluting t } thyl _acefate
(9:1). Prepaym the first fractions 5b|stert- 10

but oxycar bonyl met tﬁ%&})"ﬁenza?‘dehyde (0.58 Q) vﬂy gfa: np :

89- 90C 142_GNUj ol T
(ccferr], [err]) 73 (f' 2170( H, g (()q lﬁ?ﬂu C“&smlggo(z;pm, 1615' 1570,
s), 4.60 (2H, s), 6.83 (1H, d, J=OHz), 7.17 (HE0,1%460, 1415 cg-1dd, - J=3,

9Hz), 7.2% (1H, d, J=3Hz) Fro the g ﬁg ﬁla%ractl ons,

2- (tert-butoxycarbonyl - rr%oxyg ’hy rdxy éfZa hy’ife =7 @@IZQ) was
obt ai ned NWVR (CDCl [err], [le&OmL. 8:1(48,(ﬁrt 3)35-4.ak ((2H, &

6.56 (1H, 20 br s), 6.75 daeJ ) dd, J—2. :
OHz), 7.26 (1H, d, J=3Hz), 10.46 (1H4(:Hdb4 o8 Tgﬁzm EATSc A

Et hyl 4-bronobutyrate (1.48 g) and 2+t 7)e|°!'12)255 41 (lH.- d, J=2.2Hz), 6.52
but oxycar bonyl met hoxy) - 5- hydr oxybenzglogighyde §d2 28 . sol ved
in nethyhoethyl ketone (20 m). To t 85 Lution éIi‘{ezr)éldgeaz gv\gér%'d

pot assi um carbonate (1.05 g), and th Hzhi xPutle (S Sir ﬂ-éd‘Wn(hﬁﬁ. o$)
bath at 100C for seven hours. MASS The263ac1ﬂ+mn"mxture was concentrat ed,
diluted with water ES red-wrtir—eth acetate +Re—ar-gahi-c
| ayer was vvas?"leda‘ovmth ry\ﬁgmary‘ébﬁhedabver -rm?g%e(@i%ntsuﬂ?at@izwter
concentrgtion, the crude product waslpglz-l-iwgl (ca;.,angl I chagglw (2H, %urm

(35 g) efuting with a m xed sol vert gfoéoi uleé]em%tr: m')' 6.40 (1H, d,

15
_ J=2.2Hz), 6.53 (1H, dd, J=2.2, 8.6Hz),
7.42 (1H, d, J=8.6Hz), 9.71 (1H, s),
11.47 (1H, s)
MASS : 281 (M+E)?
20

Preparation 34
A mixture of 2-hydroxybenzaldehyde (2.44 g},
diphenylmethyl 2-bromopentanocate (7.26 g), and potassium
carbonate (3.45 g) in dimethylsulfoxide (20 ml) was stirred
25 at room temperature for 5 hours. The mixture was diluted
with water, neutralized with 1IN hydrochloric acid, and was
extracted with ethyl acetate. The organic layer was
separated, washed with brine, dried over magnesium sulfate,
and concentrated to give diphenylmethyl 2-(2-formylphenoxy) -

30 pPentanoate (8.04 g).
) IR (Film) : 1740, 1682, 1590 cm~!
NMR (CDCl3, &) : 0.96 (3H, t, J=7.7Hz), 1.52 (2H, m),

2.03 (2#, m), 4.86 (1H, dt, J=2, 8Hz), 6.68 (1H, d,
J=8Hz), 6.91 (1H, s), 7.0-7.4 (12'i, m), 7.85 (1H,
35 dd, J-z, 8Hz), 10.59 (1H, s)



ethyl acetate (from19:1 to 4:1) to give ethyl 4-(4-tert- 35

but oxycar bonyl net hoxy- 3- f or nyl phenoxy) butyrate as an oil WO
97/ 27190 PCT/ JP97/ 00073

75 ( o aﬁ IR (Nujol) : 1730, 1675 c err

NVR (GUJ[erﬂ? §?§ ) © 1.25 (3H, d, J=7Hz), 1.47 (9H, s), FPCW

2.01 (2H, m, 2.50 (2H, t, J=7Hz), 4.00 (2H, t, 5 J—6Hz),
4.15 (2H, q, J= 7Hz) 4.60 (2H, s), 6.81 (1H, d, J=3Hz),
7.09 (1H, dd, J=3, 9Hz), 7.33 (1H, d, J=3Hz), 10.53 (1H,
S) Preparation 39 10 A sojgution et hyl

2- (2-fornyl - 6- met hoxyphenoxy) pr opi onat e (2.60 g) in

t et r ahydr of ur ankneparafior )3svas i ce-cool ed and sodi um bor ohydri de

(185 ny) was added. stirred at. the s

tenperature for two h o@u%ﬂ%nﬁt \g%&pounds wﬁﬁrﬁﬁﬁﬂa&tepc}”é(c?dsﬂkﬂa’s m )
was added to tHearrentiothatd of PFeparhtionx34w e was stirred for an hour.
The m xture was diluted : with water and was extracted with ethyl
acetate. _The organic | ayer was separated and washed with brine and
dried over magnesi um sul fate. After_concentration, the crude product
was purified on a colum of silica gel (23 ) ezlzt?tlng with a 20 m xed
sol vent of toluene and ethyl acetate (7:1) &(@ %’ 20 et hyl

2- (2- hydr oxynet hyl - 6- met hoxyphenoxy) pr opi ojiat e P .85 g).

IR (Film) : 3420, 1730, 1585 cnferr]OHC NVR (CDCl [err], [err])
1.25 (3H, t, J=7Hz), 1.60 (3H, d, 25 J=7Hz), 3.59 (1H, dd,
J=5, 8.4Hz), 3.83-(3H, s), é (2H, g, J=7Hz), 4.53 (1H,
dd, J=81@, 12.2Hz), 4. 89X TH RE4, J=5.0, 12.2Hz), 5.11
(1H, q, J=7THz), 6.82-7.06 (3H, m 30 Preparation 40
The foll ow ng conpounds were prepared by a simlar manner to that of
Preparation 39. 35

Prepa-* . ] -
ration Rzo r%1 r22 g24 Physical Data _

15 35-1 "Bzh nPr H -0+4CH,}+3COOEt
‘ IR (Nujol) : 1750, 1730, 1675, 1600,
1575, 1500, 1430 cm~1
NMR (CDCl3, &) : 0.96 (3H, t,
J=7.3Hz), 1.26 (3H, t, J=7.2Hz),
1.43-1.60 (2K, m), 1.93-2.13 (4H,
m), 2.46 (2H, t, J=7.2Hz), 3.61-
3.90 (2H, m), 4.15 (2H, q,
J=7.2Hz), 4.81 (lH, dd, J=5.2,
7.2Hz), 6.12 (1H, d, J=2.2Hz),
25 6.50 (1H, dd, J=1.4, 8.7Hz), 6.54
' (1€, s), 7.10-7.33 (10H, m), 7.82
(1, d, J=8.7Hz), 10.42 (1H, s)

20

30

35
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76 [err] Prepa- Rerr] Rerr] Rerr] 10

ration Rl err] Physi cal Data 40-1 Me M H

Owve HJerr] = 07, rr] (c=0.93, CHC [err])

IR (Film: 3663@%o%g@&1730, 1265 cnferr] (BTN

NVR (CDCl [err], [err]) : 1.60 (3H, d,

J=6.9Hz), 3.73 (3H, s), 3.83 (3H, 15

s), 3.38 (1H, dd, J=5.1, 8.4Hz), 4.55

(1H, dd, J=5.1, 8.4Hz), 4.89 71 (1H, dd,

J=5.1, 12.2Hz), 512 (1H L g, J=6.9Hz),

6.83-7.06 (3H, n prepa- 20 é? 253 2‘PPr HOwW HIR (FIm @ 3400, 1730,

1582 ¢nferr] 20 ration R NVEh{§1¥A ] evdtla [err])

0.93 (3H, t, =150 (2H_ 1) Q

(2H, M, 35-2 Bzh nPr H -O+4CH,+4CB0B8 ( 3H, s), 4. 47 (1H, d,

J=12Hz 4.84 (1H, d, J=12Hz), 25 s (N . 1H,
). ( ) IR (Nujol) : 1750, 1739, 1673, 5000,

t, J=6Hz),56.8-7.0 (3H,

(10H, m

cnjerr]

J=7.6Hz), 2.0 (2H, m, 3.70 (3H, 30
3.82 (3H, s), 4.51 (1H, d,

4.95 (1H, d, J=12.1Hz),
J=6Hz), 6.82-7.26

10

“

15

40-3 Me Et HOWe H IR (Film1570,34up0 33, 1585

VBRI 8PTY ) .93 Mo, 108 (31
J=7.8Hz), 1.26 (3H, t, J=120H%Y,) ,

1.50-1.60 ‘Zafsﬁ)’n?'26-£}§b {an,
m), 2.00-2.20 (2H, m), 2.30-2.50
(2H, m), 3.60-3.90 (2H, m), 4.12

(2H, q, J=7.0Hz), 4.75-4.85 (1H,

m), 6.11 (1H, s), 6.50-6.66 (1H,

m), 6.90 (1H, s), 7.10-7.40 (10H, .
m), 7.85 (1H, &, J=8.7Hz), 10.42
(1H, s)

35-3 Bzh nPr H

20

MNMR (CDCls, &)

-O+CH,¥5COCEL
IR (Nujol) :

1750, 1730, 1675, 1600,
1585, 1490 cm~1l

0.95 (3H, t,
J=7.4Hz), 1.26 (3H, t, J=7.1Hz),
1.40-1.80 {8H, m), 1.90-~2.20 (2H,
m), 2.28-2.36 (2H, m), 3.60-3.80
(2H, m), 4.09-4.20 (2H, m), 4.81
(1, t, J=7.0Hz), 6.12 (1H, s),
6.52 (1K, d, J=9.0Hz), 6.91 (1H,
s), 7.10-7.35 (10H, m), 7.82 (1H,
d, J=8.8Hz), 10.42 (1H, s)

30



35 WO 97/ 27190

PCT/ JP97/ 00073

77

Prepa- ration Rl err] Rerr] Physi cal Data

40-4 Et Me H IR (Film 3400, 1720, 1582 cnferr

NMVR (CDc:I[erP‘jo”f’é : 1.34 (3H, t, J=THz), 5 CT/3P97/00073
1.50 (6H, t, J=7Hz), 260(1H, br

s), 3.74 (3H, s), 4.28 (2H, q,

J=7Hz), 4.65 (2H, s), 6.8-7.1 (3H, 40-5 tBu H H Ow HIR
(Film: 3400, 1725, 1585 cnferr] 10 72

NVR (CDCl [err], [err]) 1.48 (9H, s), 3.85

(3H, s),

4.68 (2 4. 70 (2R,
s), 4.2 (1H, br t& &:\20 R{BIK22 R2415
CHA [erc])

409kﬁ/si|\@alHDal¥§ Ove H

[err] = +52. 43[err =105

IR (Film : 33003904) Bz/80,# 1580,
1480 cnferr]

1.60 (3H d,

3.83 (3H° 20

4.88

d,

7.8Hz), 6.88-7.06 (2H, m

3400, 1734, 1610, 1588, 25
1500 cnferr]

-0+CH,+3COOEL ((R)-isoner)
: : err], [err])

. NVR (JCDCI .
IR (Nujol) : 1750,;13. iz 1678, 71|5ng s),
1940 404 (1H, d, J=12. 2Hz),
- MMR (cmla_d)lH q. z%—é%ﬁﬂlg)a%g 3122&2(’1H’

9Hz)
402 LB Hpauimg, OTE? + $82 )i |2@49

(2H, t, J=7.4Kz), 3.99

J=7.4Hz), 4. l§(%£§1[e&r;ﬁ [err]) ,
4.76 (2H, 8), 8.22 (Z#) &4, 612% 1,
(18, a, 3=5H2§3M6.59  (fh,* 5 T 00
8.4Hz), 7.35 (S5H, s), 7.82 (1H, d,

| J=8.4Hz), 10.37 (1H, s)

MASS : 401 (M+E)*

-O+CH, ¥ 3COOEt
IR (Nujol) : 1750, 1730, 1675, 1600,
1580, 1540, 1440, 1400 cm~l

NMR - (CDCl3, &) 1.10 {3H, t, J=7.4Hz),
1.26 (3H, t, J=7.2Hz), 2.00-2.17
(4H, m), 2.50 (2H, t, J=7.4Hz),
3.77 {3H, s), 4.04 (2H, t,
J=6.2Hz), 4.15 (2H, q, J=7.2Hz),
4.69% (1H, t, J=6.0Hz), €.28 (1H,
d, J=2.0Hz), 6.55 (1H, dd, J=2.0,
8.9Hz), 7.83 (1H, d, J=8.9Hz),
10.41 (1H, d, J=0.7Hz)

MASS : 353 (M+H)T

0.95 (3H, t,
1.97 (2A0
8.4Hz) ,
J=8. 2,
15 - 35-5 Me Et
20
25
- 35-6 Et Me Me
30
35

IR (Film):1730, 1680, 166C, 1595 cm-l

NMR (CDCly, &) : 1.23 (3K, t, J=7Hz),
1.69 (6H, s), 4.24 (2H, q, J=THz),
6.78 (1H, d, J=8Hz), 7.02 (1H, t,
J=7.5Hz), 7.45 (1H, dt, J=2,
7.5Hz), 7.85 (1H, dd, J=2, B8Hz),
10.52 (1H, s)




30 12.0Hz), 4.79 (1H, dd, J=4.1,

12. 0Hz), 4.87 (1H, t, J=6.2Hz), 6.29
(1H, d, J=2.2Hz), 6.46 (1H dd,
J=2.2, 8.2Hz) whofitdelH S). 7.3
(11H, m 35 WO 97/ 27190 pcTiapoTon’s
PCT/ JP97/ 00073 - 78

Preparation 41 A sol ution di phenyl net hyl

2- (2-f ornyl phenoxy) pent anoat e (8.0 g) in tetrahydrofuran-water (9:1,
80 m) was ice-cool ed and sodi unbor ohyt® i de (380 ng) was added. The
m xture was 5 —siirred-at_the sane tenperature for two hours. To the
sol uti on was adderdpa-hy chjsori,g agi,d (20 m) and the m xture was
stirréd for an honatxdﬂmé%g) “&r@zg ﬁé | ut ed thsuhaﬂanetaand was

extracted with éTﬁ%%gﬁt&;gEET—$he oTgarTe —ey-ef—tas—Ssepai-at-ed-and
washed with brine d DS¢er B 18 IRmiFidslum Sd50at 8685A1 1995 cm-1

concentration,- the-crude product © NMRS(dBELLf i Qn of silica
gel (29 gy eluting with a m xed solvent kil ?olueng gnd?gﬁhy? acetate
(9:1) to give di phenyl met hyl 2- 2- (F/ar’&@ymt Ay#) péBnoxy,] Rraan@s, e
(6.81 g). 15 IR (Filn : &920,4 ggsqmlago c ]

NVR (CDCl [err], [err])  0.94 (3H t, nféigzr’ B.99 lug,
(2H, ), 2.53 (1H, br s), 4.54 (1H d, J-dIZ zr?@f)r 655 T, s), 7.9-864(1H,

d, J=12.4Hz), 4.9 (1H, m, 6.70 (1H, d,_ (12H, m), 7 85 (Mr8lde), Ja288gfi,
s), 6.96 (1H d, J=8Hz), 7.1-7.4 20

PI’ epar ati@n 42 Thn 'Fn| L nn rnr‘réglll(l ar ed bv a

simlar mand8r8t oEt hafcngrfr eqoarrat |wm1£)1 251725, 1685, 1595 cm™

R21  R22 [err] 35_g '
Me Et H H IR (Film) : 1745, 1685, 1598 cm-1

NMR (CDCl3, &) :: 1.06 (3H, t,
J=7.7Hz}, 2.08 (2H, dt, J=6, THz),
s | 3.76 (3H, s), 4.74 (1H, t, J=6Hz),
6.81 (1H, d, J=8Hz), 7.06 (1H, t,
J=8Hz), 7.51 (1H, t, J=8Hz), 7.87
(1H, dd, J=2, 8Hz), 10.59 (1H, s)

Example 36

The following compound was prepared by a similar manner
to that of Preparatlon 34.

20

Ethyl 4-(4-fbrmyl-B-methoxyphenoxy)butyrate
IR (Neat} : 1730, 1670, 1600, 1575, 1500, 1460, 1430,
1390 cm!

NMR (CDCl;, &) : 1.26 (3H, t, J=7.2Hz), 2.14 (2H,

quint, J=7.2Hz), 3.90 (3H, s), 4.15 (2H, a,
3 J=7. 2Hz), 4.10 (24, q, J=7.2Hz), 6€.45 (1 H, 4, -

=2, 2Hz), 6.53 (1E, d&d, J=2. 2, 8.6Hz), 7.79 (1H, d,
J=8.6Hz}, 10.28 (1H, s)

25

Preparation 37
tert-Butyl bromoacetate (1.95 g), and 2,5-
dihydroxybenzaldehyde {1.38 g) were dissolved in

35 dimethylsulfoxide (15 ml) and powdered potassium carbonate
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Pr epa- Rl err] Rl err] Rlerr] Rerr] Rl err]

ration 42-1 Bzh nPr H -O(CHerr])[err] COOEt H

IR (Nujol) : WRIIM1750, 1730, 1610, 5 PCTHPI7/00073
1585, 1500 cnfierr] NVR (CDCl [err], [err])
0.95 (3H, t, J=7.4Hz), : 1.26 (3H, t,
J=7.1Hz), 1.29-1.60 (2H, m, 1.90-2.10
(4H, m, 2.44 (2H, t, 74 . J=7.4Hz), 2.70
(1H, dd, J=4.6, 8.4Hz), 3.70-3.92 (2H,

m, 4.14 (2H, (9,07 g} was added into it. The mixture Jvas dtdrred 48 £ddhh d
J=8.4Hz), 4.4 . =8. 4 ,
4.74-4.90 (2 ,exﬁ??rature for two hours. The mxturé %56%%‘1:6%_{1%23 water
J=2.2Hz), 6.4@8ndlatidiified with 1N hydrochloric acid and extracged w8thHHz),
6.89 (1H S);o¢ndil 15 op hed 1

42-2 Bzh f,z }Iﬂ% Ceq%% CH Tr fgraﬁl.gﬁ%mr was washed withlBFind) ang

| R ( Nuj 0I5) : magpg;ug;gglfate. After concentration, the crude

1585, 1500,
forr]) o 0. é%é@%H t, pL&qlﬁzi)ed on a silica gel column WG (;?DQH;@;[;E& -

(3H, t,'J =7 ﬁt&é qwefi 5§,91(vgnt of toluene and ethyl acetate (9:1). rr)
1.71-1.75 (4H, 1.93-2.04 (2H, m,
2.31-2.38 (2H, m, - - m,
3.65-3.85 (2H m qulg:h(ezggr&% fract:l.ons, 2,5-bis(tert J=7. 1Hz)
4. 4- 4. 510( 1H bufoxyrardbohydmetAbxy)benzaldehyde (0.58 g) was obtained2H n),
6.28 (1H, d, J=2. )es ° (1H, dd,
J=2.2, 8.6Hz), 6. (1H%94')%0 ¢ -1 7.11-7.34
(10H, m 30 IR (Nujol) : 1740, 1680 cm _

i NMR (CDCly, 8) : 1.47 (9H, s), 1.4% (9H, s), 4.51 (2H,
s), 4.60 (2H, s), 6.83 (1H, d, J=9Hz), 7.17 (1K,
15 dd, 'J=31 QHZ)' 7.27 (1H, d, J=3HZ)

From the second fractions, 2-(tert-butoxycarbonyl-
methoxy) -5-hydroxybenzaldehyde (1.60 g) was obtained :
NMR (CDCly, 8) : 1.49 (SH, s), 4.61 (2H, s), 6.56 (1H,
20 . " br s), 6.75 (1H, &, J=9Hz), 7.03 (1H, dd, J=2.5,
9Hz), 7.26 (1H, d, J=3Hz), 10.46 (1H, s)

Preparatiop 38
Ethyl 4-bromobutyrate (1.48 g) and 2-(tert-

25 butoxycafbonylmethoxy)-5—hydroxybenzaldehyde (1.28 g) were
dissolved in methyl ethyl ketone (20 ml}. To the solution
was added powdered potassium carbonate (1.05 ¢g), and the
mixture was stirred in an oil bath at 100°C for seven hours.
The reaction mixture wa$ concentrated, diluted with water,

30- and was extracted with ethyl acetate. The organic layef'was
washed with brine and dried over magnesium sulfate. After
concentration, the crude product was purified by a silica gel
column (35 g) eluting with a mixed solvent of toluene and
ethyl acetate {from 19:1 to 4:1) to give ethyl 4-(4~tert-

35 butoxycarbonylmethoxy-3-formylphenoxy)butyrate as an oil
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Prepa- Rerr] Rerr] HRerr] Rerr] Rl err] ra}kon
' : 3400, 1740, 1730, , -

ggg20|1500 cnferr] NVR ( CDCl [egr]éH[e[r])

0.95 (3H, t, J=7.4Hz), 1.2 1(9_,2 1’(2H .

J=7.1Hz), 1.4-1.8 (8H m, 25 ) 7.5 8 B 2

2.32 (-2H, t, J=7.4Hz), s R 2SS

ﬁigﬁgiﬁfﬂ o8 g n). 4.75-4.90 (2H M, 6.29

(1H, 4, IR (Nujol) : 1730, 1e252be)t 6.44 (1H dd, J=2.2,

- 681, S),o7 11-7.32 (10H )
?1'2-222)’&1 H oo S (EPEHHT% rr](b%[sqp& berdiy, 10T bR, ),

IR (NGjol) : 3400, 1720, 263D, {2E96%), 2.50 (2H, t, J=THz), 4.00 (2R, t,
1500 cnferr]s J=6Hz), 4.15 (2H)'§, (gn;g,;z é]PQLe‘rZE}uuﬁi: & o
Si?i 4?&)?:513522’%, t,  (1H, d, J=3Hz), 7.09 (1H, dd, J337. 95“’214273932 %1%14
t, J=7.4Hz), 4.14 20 d, J=3Hz), 10.53 (1H, SQH (2H g, 2; Do Sg A
i 3)’ 412 J22Hz) 64%3(1H dd, J=2.2,
g.lg’Hz): Er.e.na:a:m.}.& 7.18 (1H, d, J=8.2Hz), 7.36 (5H s)

42;5 Me 10Et gb@%%gghg§r%§£x§ﬁ2-k3 é%rmyl 6-methoxybhenoxy)n*oplgiate
(Nuj ol) 3400, 172
1500, 1430 cn{er@% 60 g) in tetrahydrofuran-water (9:1) was ice-cooled and
sodium borohydride (185 mg) was added.. The mixture was
stirred at the same temperature for two hours. Dlluted
_ 'hydrocblorlc acld (1IN, 5 ml) was added to the solution and
15 ‘the mixture was stirred for an hour. The mixture was dlluted
' with water and was extracted with ethyl acetate. The organic
layer was separated and washed with brine and dried over
magneszum sulfate. After concentration, the crude product
was purified on a column of silica gel (29 g) eluting with a
20 mixed solvent of toluene and ethyl acetate (7:1) to give
ethyl 2= (2-hydroxymethyl- G-methoxyphenoxy)p*oplonate (1.85

g).
IR (Film) : 3420, 1730, 1585 cm-1l
25 J=7Hz), 3.59 (1H, dd, J=5, 8.4Hz), 3.83 (3H, s),

4.2 (2H, q, J=7Hz), 4.53 (1H, dd, J=8.4, 12.2H2z),
4.89 (1H, dd, J=5.0, 12.2Hz), 5.11 (1H, q, J=7Hz),
€.82~7.06 (3H, m)

30 Breparation 40
. The following compounds were prepared by a similar
manner to that of Preparation 39.

35



'J=12.1Hz), 4.95 (1%, d, J=12.1Hz),

5.73 (14,
(3E, m)

t' J_GHZ)I 6.82—7.26

35

NVR (CDCl [err], [err]) @ 1.09 (3H, t, J=7.4Hz),
1.26 (3H, t, J=7.2Hz), 2.00-2.17 (4% S n,
2.49 (2H, t, J=7.4Hz), 3.04 (1H, br 30 s),
3.74 (3H, s), 3.96 2H t, J=6.0Hz), 4.14
(2H, q, J=7. HQY"”A (1H, BCTRIRP ),
4.75 (1H t, J=6.0Hz), 4.85 (1H d,
J=10. 8Hz), 6.36 (1H, d, J=2.2Hz), 6.46
(1H, dd, J=2.2, 8.2Hz), 7.18 (1H d,
J=8. 2Hz) WO 97/ 27190 76
PCT/ JP97/ 00073 | 81
ration R[err] Rlerr] Rerr] Rerr] Rl err]
42-6  Et Me H H g2l 22 I R
(Film 3400, 1720, 1598 cnierr] o><§ooa-2° NMVR
(CDCl [err], [err]) 1.22 (3H, t, J=7Hz),
1.65 (6H, s), 4.22-(2H, d, J=THz), 4.6 r23
(2H, s), 6.73 (1H, dd, J=1, 8Hz), 6.%%
(1H, m), >7.16 (1H, m, 7.30 (1H m 42-7 Bzh nBu H H
H 10 IR (Film: R4%30, 1600, 1585 cnerr]
NVR (CDO [err], [err]) : 0.87 (3H, t, J=7Hz),
1.4 (4H, m, 2.0 (2H, m, 2.72 (1H br
s), 4.54 (1H, d, J=12.4Hz), 4.85 (1H, d,
J124HZ) 4.9 {Ahfire—70(1H__d. 15
J=8Hz), 6.95 (1lRrega- 6. A Al '2"2 ;
J=8Hz), 9 1-7. 4 xagien fj R°R R23g24 42-8 Eaysicalchpser]) H
H NVR Kt)k/IPTIJ,]_CIIJ}. (3t t,
J=THz), 20 40-1 Me Me H OMe H [a] 35 A -BL.B (e+D.93, cmczn%)z 85 (5H,
m, T 2H, - ) 7
M. st). 6.44 (14 d. J-giz), 603 T 4(# )2 3690-30662) 1740, jlég'Hgm(lH
m,7.14 (1H, m, 7.29 (‘ﬂﬁ)‘#feher) NMR (CDE159 3) Wb 1:.B0 (3H dH
H 15 | . J=6.9Hz), 3.73 (3H, s), 3.83 (3H,
s), 3.38 (iH, dd, J=5.1, 8.4Hz),
4.55 (1H, dd, J=5.1, 8.4Hz), 4.89
(1H, dd, J=5.1, 12.2Hz), 5.12 (1H,
q, J=6.9Hz), 6.83-7.06 (3H, m)
20 40-2 Bzh nPr H OMe H IR (Film) : 3400, 1730, 1582 cm~2
MNMR- (CDCly, &) : 0.93 (3H, t,
J=7Hz), 1.50 (2H, m), 2.0 (2H, m),
3.68 (3H, s), 4.47 (1H, 4,
J=12Hz), 4.84 (1H, d, J=12Hz),
25 5.30 (1, t, J=6Hz), 6.8-7.0 (3,
m), 7.2-7.3 (10H, m)
40-3 Me Et H OMe H IR (Film) : 3410, 1735, 1585 cm~1
MMR (CDCly, &) : 1.08 (3H, t,
J=7.6Hz), 2.0 (2H, m), 3.70 (3H,
30 s}, 3.82 (3, s), 4.51 (1H, d;



25 IR (Film:3400, 1730, 1600, 1590 cnferr]

NWR (CDCl [err], [err]) : 1.10 (3H, t, J=7Hz),

2.04 (2H, m, 3.76 (3H, s), 4.52 (1H, d,
J=12Hz), 4.79 ‘g,g,lg;,.; J=6Hz), 4.92 peTpe0007s 1H
d, J=12Hz), 6.77 ( d, J 9Hz), 30

6.96 (1H, m, 7.1- (2 m 35 WD 97/ 27190

PCT/ JP97/ 00073 82 Pr epa-
Rlerr] Rerr] Rerr] HRerr] ration 42-10 tBu H H H
[err] | R (Nuj ol ) 3480, 1720 cnferr] 5

NVR (CDCl [err], [§r| =2 6—Stt—c—I=FHz )

1.47 (9H, s), 2.0 gg 0p21 24 ; t, J=7Hz),
2.86 (1H, br s), °?2E? RZIRZZAZR PhY51°?1 Dat@y), 4.14 (2H,

dOISTE Ny 0T 40-4 Bt Me Me oMe IR (FLER) P) 340l 1950, The2lem g

m, 6.8 10
~OCHerr]-COOtBt _ NMR (€DCNgj B3) : 1.348Q3K)745 sa‘zmr,l

NVR (CDOl [Perr], © 1.47 (9H, s), 154 _
s), 2.45 Ellr-l,r]t,[\?rzgi-l)z), 4. 62 ((2H, s)s) 1450 (f6h, v, g=7H2), 2.60 W18y, by

s), 4.67 (2H, d, J=7Hz), 6.7- s). 3.74 (3H, s), 64928 3k2HM)q,
Preparation 43 The follow ng cogepnd, V@sesorg ar b i i
manner 20 to that of Preparation 41. ( P gji §.6-7.1 Jﬁ{

4- (4- hydr oxynet hyl-3- nnfhnxvnhpnnxv\butvr%&e
40-5 tBu H H OMe H IR (Film) : 3400, 1725, 1585 cm~1l

NMR {(CDCl3, &) : 1.48 (9H, s), 3.85
(3H, s), 4.68 (2H, s), 4.70 (2H,
s), 4.2 (1K, br s), 6.8-7.1 (3H,
m)

10

Ll

L
P
=T et

15 40-6 Me H Me OMe H [a]B5 = +52.43° (c=1.05, CHCls)
IR (Film) : 3300-3000, 1730, 1580,
( (R) ~isomer) 1480 cm~l
MMR (CDCl3, 3) : 1.60 (3H, d,
J=6.9Hz), 3.74 (3H, s), 3.83 (3H,
20 E : s), 4.54 (1H, d, J=12.2Hz), 4.88
(1H, d, J=12.2Hz), 5.12 (1H, d,
J=6.9Hz), 6.85 (1H, dd, J=2.0,
7.8Hz), 6.88-7.06 (2H, m)
40-7 Bzh nPr H H OMe IR (Film) : 3400, 1734, 1610, 1588,
25 | 1500 em™1
NMR (CDCl3, &) : 0.95 (3H, t,
J=THz), 1.47 (2H, m), 1.97 (28,
m), 2.72 (1H, dd, J=4.1, 8.4Hz),
o 3.63 (3H, s), 4.47 (1H, dd, J=8.2,
30 ' 12.0Hz), 4.79 (1H, dd, J=4.1,
12.0Hz), 4.87 (1H, t, J=6.2Hz),
6.29 (1H, d, J=2.2Hz), 6.46 (1H,
dd, J=2.2,'8.2Hz), 6.88 (1H, s),
7.1-7.3 (11H, m)

35



): 3400, 1720, 1605, 1585, 1500, 1460, 1420 cnferr] NVR
r1, [err]) . 1.26 (3H, t, J=7.2Hz), 2.03-2.17 (3H, 25
(2H, t, J=7.3Hz), 3.84 (3H, s), 4.00 (2H,

m, 2.5

J=6.IHz,415 2H q,J?IHz) 4.60 (2H, d, 6. 41
(1H d, B%3.6.50 (2H N, 7.14 (1#"%4-“’93’“5')’4)

30 Prepar atl on 44 Tri fl uoronet hanesul foni ¢ anhydri de (0.74 n1 )
was added dropwi se to an ice-cool ed m xture of

2- (5- hydr oxy- benzof ur an- 2-yl)-4-tert-butylthiazole (1.0 g),

N, N- di met hyl am nopyri di ne (67 mg) and 286-lutidine (0.52 m, 4.39
nmml) in dry 35 dichloronmethane (10 mM) below 10C. After being stirred at
WD 97/ 27190 Rreparxation 41 PCT/ JP97/ 00073

83 roomterrmer 11 kit 0 SBC sh d
wth diluted hydrgohlorre tohOhu fnoRY e tht 2 rr?é’%g‘é’%ﬁé%’%%

and evapor at ed elg)ré&uES&rthg’é%ﬁérawtr%l@dé: 80 ml) was mﬂdaoédadby

col um chr omat egidagbdianberbhgdr §8é F80¢ Gny)- wa=5addeﬁexaﬂ?e Muﬁec‘?}a%te
(4:1) as eéuen | t hi azol - 2-

2- ut
benzof ur an: 5- yIS% irirgfluﬁ}:oﬁé?hﬁmﬁuﬁmaéwar§ J%EOFU?I%%%’:%I To the (1.39
g). soluRifhlewty: addéd, 1&9%:0%15:1&%51::115@@ nll 4@91;d 1430

10 04 (1H,
P (1 mxeurbiab TR leps, U hoyir yite bkl iy lyeen,))
7.54 with water 1apd dvagSxthdcted/ wSBh( &thyll, adktat¥y) The organic
VASS : 406 (MiBberids seddrated ARAWAISHIA GPtn brine and dFdelByRNOXI de

vvasintr ucedb bubblln to a mxture

2- (4- tert ut y’F‘F st 25U e o AR soype{ltrwm.o-the crude product
met hanesul fonaﬁas(ﬁuﬂlﬂiednﬂ{|a’alCBd1mC%tfaE§1i9§ ei‘Ul)zs % elutz.ng pifh
y

bi s(di phenyl phos an 0..44 mol an ne
(4.13 m) in & M[‘)?(‘g 'gtnt" ﬁ@ﬁ%népd( gthyl acewﬁ‘;e d49d1) to give

N, N- di net hyl fodhmm'ttelr(éafhyﬂi )ZﬁQJ(hqdrbRw,etﬁilwphérwxy]pentaﬂxoﬂ@é” GTé‘f‘
m xture was fred t0 70[errJC and stirred* under car bon rmnOX| de”

bal l oon faor -3 hours. The resulting m xture was filtered through -
celite akd the resiBuelRidanashdd2@it k738, 16@ah58scemite. The filtrate

and washi ng sol uti NMRAEDCL 5, sgonbi Bed4apsh; EVRPQLALSY  uRder téﬁd%), 2.0
pressure. The residue
- | (2€, m), 2.53 (1H, br s), 4.54 (1H, 4, J=12.4Hz),
4.86 {(1H, d, J=12.4Hz), 4.9 (1H, m), 6.70 (1H, d,
J=8Hz), 6.88 (lH, s}, 6.96 (1H, d, J=8Hz), 7.1-7.4
20 (12H, m)

Breparation 42
The following compounds were prepared by a similar
manner to that of Preparation 41.

25
R21  g22
0~ “coor20
30 HO
24
25

35



was purified by colum chromatography on silica gel using et hyl
acet at e-n- hexane as eluent to give nethyl 2-(4-tert-
but yl t hi azol - 2-yl ) benzof ur an- 5- car boxyl ate (3.92 g) as a 30 col orl ess

powder . woozabh (Nujol) : 3200, 1720, 1610 cnferr] PCT/IPY1060R
(cbcferr], [err]) : 1.42 (9H, s), 3.95 (3H, s), 7.02 (1H,

s), 7.39 (1H, s), 7.57 (1H, d, J=8.7Hz), 8.09 (1H, dd,
J=1.7 and 8.7Hz), 8.36 (1H, d, J=1.7Hz) 35 MASS 316 (MtH)[err]

WD 97/ 27190 PCT/ JP97/ 00073

84 - Exanmple 1 A m xture of cﬁjde 4- tert butyI 2- [5-

(t hi ocar banoyl rret—h-yH-b-ea-ze#—u-r—a-n——E—yH—t—h-n—a—zo. e—(0~F3—g)—and ety

4- chl or oacet oacet Brep&. s&z@ B?d Q@t ate (30 mlgzs 5 was stirred
under -reflux for k8thowr ng cool ed, the resulting m xture
was poured into agyepus umdydrogen gf € solution and
extracted with et gg Tt cetséglé né? H O3Fg &mea?ayer was washed with
brine, dried over magnesium IERJI(Naueland cHEON L 730ed 17805 eti6L@d
pressure.® The residiue 10 was subjected to col 1585 Chrsp@aLagtaphy on silica
gel and eluted with ethyl acetate. The fractions containing_object
conpound were conbi ned and concen®® éGDGﬁder&r educe®> (3H, Byedsurézlo
give 4-tert-butyl-2-(5-[[4- (34, t, J=7. 1Hz), 1. 29—1 60 (2H,

(et hoxycar bonyl met hyl ) t hi azol - 2-yl ] rret th }benzof ur an- 2- X i%'éoazol e
(0.61 Q). IR (Film : 3138),1%280 ‘%6§b‘4§599’r1%26 Trnierr]

NVR ("E:DCI [grr], [err%) 1. 2(8 (3H, tJ-3 T4HiHz)2. 70 4UH(94Hd, sy=+4.6, 8(4Hz), )
3.82 (280 d, J=0.6Hz), 4.20 (2H, q, 1 4,41 (2H, s),
éo 5245 (2m, m) 74,88 {2

6.98 (1H, 's), 7.06 (1H, t, J=0.6Hz), , J=8.5,
1.8Hz), 7.30 (1H, d, J=0.9Hz), J—'? 4Hz), 4.ABC1ELH, dJ—G-&IzS)Hz)4 4P. 56
(1H, .dd, J=1.8, 0.9Hz) ' 40J=(M4:i§])4 4354 I_F?Qn) 254
Example 2 25~ : A sol ution of 4 ter utyl i ocar ‘et Ryl ) -
benzof uran- 2-yl | thi azol e (740/nyg) anl- %abflﬁmdqr Hz), 6.4 | idranoi ¢

aci d* ‘(600 ng) in ethyl acetate (8.0 gk, zx;asa 4Hz), Icegpeqlmpdgy, refiliwg HBer
13.5 hoags. After being cool ed, the resulting precipitates were
collected by filtration and 30 \gas_ﬁ}ﬂﬂmlfh etbyl acetate. The

precipitates were 4§50 ¥3th nPr H  -O{CH,4COOEt H
IR (Nujol) : 3400, 1740, 1725, 1610,
1585, 1500, 1450 cm™1

NMR (CDCly, &) : 0.95 (3H, t, J=7.4Hz),
1.26 (3H, t, J=7.1Hz), 1.44-1.54 (2H,
m), 1.71-1.75 (4H, m), 1.93-2.04 (2H,
m), 2.31-2.38 (2H, m), 2.76-2.80 (1H,
m), 3.65-3.85 (2B, m), 4.13 (2H, q,
J=7.1Hz), 4.4-4.51 (1H, m), 4.76-4.90
(2H, m}, 6.28 (1H, d, J=2.2Hz), 6.43
(1H, dd, J=2.2, 8.6Hz), 6.68 (1H, s),
7.11-7.34 (10H, m)

20

25

30

35



in ethyl acetate, washed with aqueous sodi um hydrogen car bonat e

solution and brine, dried over nagnesium sul fate and concentrat ed
under reduced pressure to give a m xture. The m xture was subj ected
to colum chr phy on silica 35 gel and eluted with a _m xture of
chl or of orm nggﬁéﬁgﬁgand WO 97/ 27190 FCTIPyINGTS
PCT/ JP97/ 00073 85 et hyl
acetate (20:1:1 to 20:1:2). The fractions contai ning obj ect
conpound were conbi ned and concentrated under reduced pressure to
give 4-tert-butyl-2-{5-[(5-carboxynethyl-4- 80

phenyl t hi azol - 2-yl ) net hyl | benzof ur an- 2- vI thiazole (72 ng) 5 op.
: 174-180[err] C - I R (Nuj oI) 1710, 1500,,1223, 1182 cnferr]
NMVR (DWBC>d[err]Prﬁ§g R2° 1Rr3b ( 4 3.48 (2H, &3} 4. 44

(2H, s), 7.35- 7251 . MAS Sl G B (e -t r—rrtd—4-0
Exanpl e 3 42-3 A'BiutumErcﬁH -0+4CHo+5COOEt H

4-tert-butyl-2-[5-(cyanonet hyl) be o‘fm{ﬁ,n 34002 ¥144 hlla;zatbl e1@1031 g)
and thioacetamde in a mxture of ], hydr ogen chlori

1, 4-di oxane (4- m) and chloroformwas 15 ?-?? m&mreflux for 30
mnutes and renoved the solvent NMR (CDR t,'ha)san”eot%rpmmt w,e.J=ThaHeesi due
was washed with water to give

4-tert-butyl-2-[5-(thiocarbanoyl net h'lycz)suq H, T, ﬁ??ﬂ%ﬁﬂr'anl-'fﬁ}l’]gt Hlsgzoﬁ“é’

(1.23 g). " NMR (DVBO- d[ eryJa~2.ar (K, : mlL, 35. YDH28s) t,3793. 482 ,
s), 7.41 20 1H, dd, 7 7.83 (1H,
) J=0. 9H§), 7.58 fﬁfﬂ 8 ﬁg‘zs‘?ﬁ& ﬁlf%? P )‘Qg 7, (
oy 8, 809Hy) A i xtur éb.df3 dR#deqd- Je’imwt,ylfl zmrs~525<m.

(t hi ocar banmoyl ) benzof uran-2-yl ]t hi aml e 4(%523. 80 i\m eﬁﬂyls 29 (1H, d,
br.onopyruvate (0.86 g) in N, N-di met hyl’f or mam de

at, 50[err] C for 9 hours. The resul t %7 -##%d ar 8- s(lH' dd'p(ﬁuzeg'l ﬁt Hz
aqueous sodi um hydr ogen car bonate S@ ng quH, s), 7el<1-r'za.<329ct1m{t,hmet hyl
acetate, washed -w-+-h—bi-pe——e-ed—oves megmesT-um-sutfate—amd
concent rat ed. undef2réducBzit pridssurke. 'O*CHZTBGBQ%EMHI ng precipitates were
washed Wt h dllsopropyl ether . r @Rjlye: 3400, 1720, 1610, 1590,
4-tert-butyl-2-[5-[[4-(ethoxycar bonyl)th| azol - féoo -1

yl ] met hyl ) benzof uran-2-yl ] thiazole (0.79 Q). cm IR (Nujol) : 3100,

;ed

. 1720, 1590, 1500 cnferr] 35 NMRENNRDCDNGOSYI[ errl, 26 et3H,) t, JETIBEEBH, t,
J=17.1hz), 1.36 (OH ~ 2.08 (2H, quint, J=7.4Hz), 2.49 (2H, t,
J=7.4Hz), 3.95 (2H, t, J=7.4Hz), 4.14
20 ' (2H, q, J=7.2Hz), 4.64 (2H, s), 4.72

(2H, 5), 5.22 (2", ), 6.36 (18, d,
J=2.2Hz), 6.48 (1E, dd, J=2.2, 8.2Hz),

7.18 (1H, 4, J=8.2Hz), 7.36 (5H, s)

. 42-5 Me Et H -O{CHp}3COCEt H
25 IR (Nujol) : 3400, 1725, 1610, 1585,
1500, 1430 cm~l
MR (CDCly, &) : 1.09 (3H, t, J=7.4Hz),
1.26 (3H, t, J=7.2Hz), 2.00-2.17 (4H,
m), 2.49 (2H, t, J=7.4Hz), 3.04 (IH, br
30 s), 3.74 (3H, s), 3.96 (2H, t,
J=6.0Hz), 4.14 (2H, q, J=7.4Hz), 4.43
(1H, d, J=10.8Hz), 4.75 (1H, t,
J=6.0Hz), 4.85 (1H, d, J=10.8Hz), 6.36
(1H, d, J=2.2Hz), 6.46 (lH, dd, J=2.2,

33 8.2Hz), 7.18 (1H, d, J=8.2Hz)
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86 s), 4.29 (2H, q, J=7.1Hz), 4.50 (2H, s), 7.40 (1H,

dd, J=8.6, 1.7Hz), 7.49 (1H, s), 7.53 (1H d, J=0. 7Hz) ,
7.69 (1H, d, Jw8oe9habe 7. 70 (1H, dd, J=1.7, Pefi¥orooets 40
(1H, s) 5 MASS 426 (Merr]), 255 Exanpl e 4

The foll owi ng conpound was obtai ned according to a simlar manner to

that of Exanple 3. 10

4-tert-Butyl-2-{5-{[4-(chl oronethyl)thiazol 281

yl ] met hyl } benzof ur an- 2-yl ] t hi azol e IR (Film: 3140, 1590,
1500 cnferr] MR-+ —ferr———tAtr oS 4. 2T ( Z2[,
s), 4.69 (2H, 15 Prepa- _og 1 6298 gw, S), 7.17g42BH, s), 7.28 (1H, br
d, - ratyeg. Ar), 5. 31510 “or s). 7.51 (1H d. J=8. 4Hz)

7.56 (1H br s) T o et Pp - ma02gx(Merr]), 301y 270, 254 20
Exampl e 5 i m">'<’i ure of 4-tert-butyl-2-{5- {7[24-(et hoxycg{ bonyl ) -
t hi azol - 2-yI ] met hyl } benzof ur an- 2- yiR) tELamb| & (ML H728nd1598 Cmgodi um
hydr oxi de5(0. 17 g) in a mxture ofgpwwatepcis, &) and .22 (3upethapstu£p, M)
was stirred under reflux for 3 hours, Aftel 25 bei_ng ol ed, _t

resulting solution was concentrated dnfar (6B, S)a y edsgregsuﬁ%%e 4.66

resi due was dissolved in water and (2H, SputéA13 z@®,wdbh deLutenz), 6.96

hydrochl oric acid. The resulting m X ur S tract gd, et hyl
acetate. The organic |aver W%hﬁ%pmm?éi&%&g' m

magnesi um sul f at e gguy 30 gzcoRgant gateg i n reduced pmessure. The residue

X?ferffggfy|_2_ with a small amoypt @t & 'Ylof A0} 1808! VEses et

{5-[ (4-carboxythi azol - 2-yl ) met hyl NMBn10DQL §n-& yi } tthi8dzdBH, t, J=T#R)69 Q).

o 227-230C 35 . IR (Nujol)y 4 34%n26Q00 J8R) nf>9%9. 7248, br .
erterr] o ' s), 4.54%(1H, d, J=12.4Hz), 4.85 (1H,

©d, J=12.8Hz), 4.9 (1H, m), 6.70 (iH, d,
J=8Hz), 6.95 (1H, s), 6.96 (1H, d,

J=8Hz), 7.1-7.4 {12H, m)
42-8 Et {CHy¥3 H B
"NMR {CDCl3, &) : 1.11 (3H, t, J=THz),
1.98-2.1 (2H, m), 2.45-2.85 (5H, m},
4.15 (2H, q, J=THz), 4.71 (2H, 4,
' J=6.3Hz), 6.44 (1H, d, J=8Hz}, 6.93
(1H, m), "7.14 (1H, m), 7.29 (1H, m)

- 18

- 20

42-9 Me Et H H H
IR (Film):3400, 1730, 1600, 1590 cm~1
NMR (CDCl;, &) : 1.10 (3E, t, J=7Hz),
2.04 (2H, m), 3.76 (3H, s), 4.52 (1H,
d, J=12Hz), 4.79 (1H, t, J=6Hz), 4.92
(14, d, J=12Hz), 6.77 (1H, d, J=SHz),
30 - | ~ '6.96 (iH, m), 7.1-7.3 (2H, m)

25

W
wm



WO 97/ 27190 PCT/ JP97/ 00073

87 - NVR (DVSO-d[err], [err]) 1.36 (9H, s), 4.48 (2H, s),
7.40 (1H, dd, J=8.6, 1.7Hz), 7.49 (1H, s), 7.53 (1H d,
J=0.7Hz), 7.69 (1H, d, J=8.6Hz), 7.70 (1H, dd, J=17,
0. 7Hz), 8.32Wapmn®P 5 MASS 398 (Merr]), 255 PCT’mmé??arrple
6 The foll ow ng conpounds were obtained according to a
simlar manner to that of Exanple 5. 10 1)
4-tert-Butyl-2-{5-{[4-(carboxynet hyl)thi azﬁ 2-

yl ] met hyl } benzof uran- 2-yl thiazole IR (Nujol) : 3140 2700,
2600, 1730, 1590—1530; +560—cmterr—315

NVR (CDC [ err] ,Pxepar] ) 20 1R§1 3&2-1; %343 87 (2H, ¢25J=0.8Hz),

4.43 (2H, s) 65599- 1HR .0 1H"t, J=0.8Hz), 7.27
(1H, dd, J= ) 3 (1 0.9Hz), _ -7.51 (1H,
d. J=8. 5Hz) 7 éé% tRY .3 gh dilz AP ¥ T i 2) + 412
(I\/[err]) 368, 270,254 20 IR ()_lyujol) : 3400, 1720 cm

5-[2-(4-tert-Butylthiazol-2-yl) z yl,] 11262 , J=THz),
car boxyphgyl met hyl ) - 1H-t etrazol e REstr) %) NV 25 H[ ecrir = I-clar)r(]z)
1.40 (9H, s), 6.16 (2H, s), 6.93 (447 (94, s), o (2Hy, m)Jc72 #Pz) B 02
(1 ?)m 7.34 (11 5), 7.41-7.62 2, 3-Thz), 2.96 (44, B} o7, B5.delHizthr ).

: , , J=7.7, : z)
(Merr]), 325, 297, 282, 267 t, JSeHRdIe 47140 (2H, M‘%Sﬁfé(lt'ur‘)es&f
5-[2-(4-tert-butylthiazol-2-yl)bengH,ursan- 4.67 (2H, s), 6.7 (2H, m), 6.8
5-yl]-2-[2-(ethoxycarbonyl ) phenyl nmpyl -2H-tetrazole (2.04 g) and 5N
aqueous SYi um_hydr oxi de (1.5 m) ixture of

and tetrahydrof upani( 1baal ) gwas stirned at -o—aﬂgi-eoomerrperature for

ong day. The resultgng m xture S canct at ngdet1 reduced pressure
and dissolved with : ¥ mo’ujoj') ) %%B T9a8"ER"

i MMR (CDClz, &) : 1.47 (9H, ), 1.48 (9H,_'
T " s), 3.45 (1H, t, J=THz), 4.62 (2H, si,
15. | 4.54 (2H, s), 4.67 (2H, d, J=THz), 6.7-
6.9 {3H, m)

Preparation 43
The following compound was prepared by a similar manner
20 to that of Preparation 41.

Ethyl 4—(4-hydroxymethyl-3-methoxy§henoxy)butyrate
IR {(Neat): 3400, 1720, 1605, 1585, 1500, 1460, 1420 cm™1
NMR (CDCl3, &) : 1.26 (3H, t, J=7.2Hz), 2.03-2.17 (3H,
25 ' m), 2.51 (2H, t, J=7.3Hz), 3.84 (3H, s), 4.00 (2H,
' t, J=6.1Hz), 4.15 (2H, q, J=7.1Hz), 4.60 (2H, d,
J=5.3Hz), 6.41 (iH, d, J=2.3Hz), 6.43-6.50 (2H, m),
7.14 (1H, d, J=8.0Hz)

30 Rreparation 44
Trifluoromethanesulfonic anhydride (0.74 ml) was added
dropwise to an ice-cooled mixture of 2-(5-hydroxy-benzofuran-
2-yl)-4-tert-butylthiazole (1.0 g), N,N-dimethylaminopyridine
(67 mg) and 2, 6-lutidine (0.52 ml, 4.39 mmol) in dry
35 dichloromethane (10 ml) below 10°C. After being stirred at
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88 nmet hanol (2 m). The m xture was allowed to stand until
there were no further precipitates separated out. The precipitate
were col | ect ecwB¥rhtbé r ati on and washed with ethyl acet gl L mblizy©

sodiumsalt of 5-[2-(4-tert- 5
butyl t hi azol - 2-yl ) benzof uran-5-yl ] -2-(2-carboxyphenyl net hyl ) -

2Htetrazole (1.28 g). np : 150-151C | R (Nuj ol)
1610, 1590, 1570, 1530, 1500 cnferr] 83 NVR (DMSO-d[err], [err])
1.37 (9H, s), 6.52 (2H, s), 6.79 10 (1H, dd, J=6.8, 2.0Hz),

7.19-7.29 (2H, "pom7temperature for 2 hourblHthe)redctifod hixthireSwas’widhed

(1H, dd, J=6.8,with dil . , 7 (AH d..J=8.6Hz), 8.10 (1H,
Gd, gag 6, Ciwith diluted hyarech1bffy acily (eh dkiad S hiaghestun
MASS (i z) : 28991B3te and evaporated umderfpedusedErassurend The obspined

according to a was pusifiddibyTeslehnt Snk € s61ica’ ;
Sodi um sal § of 5‘%* ﬁél..d"\'é'lert- B{It: Lt hi azol%t@rmn silica’el using n-
yl ) benzof ut an- 5-y % 2 256 éﬁﬁerﬁ%%t%@l?l‘!ﬁmﬁélcrai-meeZ-M-tert— | R

(Nujol) : 1610,butgaithikee0-2+500-cni err] NVR (DMSO-d[err],
err :1.39 6.-28 H r .62 1H, ,
[7. 18]-)7. 29 (2H, grﬁ(%!i"%?“(' fﬁ?lg%,rﬁf‘é%r?’ﬁﬁq‘%sulfmate as asqql(arﬂasrgm
dd, J=8.7, 1.8HA-3%7x¥z (1H d, J=8.7Hz), 7.87 (1H m,

8.21 (1H, br d, J=1. . 82, 267 Exanpl.e
9 30 (. A sol ut ilgﬁgfazzfe?%g%'utéﬁ- E@lﬁ%}ég%bo}??ai ardfQ.o-1430 oL
yl ) met hyli%enzof ur afB- yFPERgazd) e: (AL AL f9H, s), 7.04 (1H, s), 7.24 ”'Hé
2- met hyl benzenesul f onami dg, (§=4( .Gzt hyl 3@ rj, di ne 0.1

( | §-35% Hna 7SR Y, 33 RORY AL URRD st de oo, T

and 1-(3-di met hyl am nopr?gél )-3-ethyl carbodii m
g9). in N, N-di net hyl f or mami 48 (% 152 481357 58t (LHedd at Jefd8H=t t enper at ure

for 2 days. The reMBSSing 406 (M+H)* :
15  Preparation 45
Carbon monoxide was introduced by bubbling to a mixture
‘of 2—(4-tert-butylthiazol-2—yl)benzofuran-s-yl trifluoro-
methanesulfonate (6.0 g}, palladium acetate (99.7 mg), 1,3-
bis(diphenylphosphono)propane (183 mg, 0.44 mmol) and
20 triethylamine (4.13 ml) in a mixed solvent of methanol (15
ml) and N, N-dimethylformamide (30 ml) at room temperature for
1 hour. The mixtu:e was warmed to 70°C and stirred under
carbon monoxide balloon for 3 hours. The resulting mixture
was filtered through celite and the residue was washed with
25 ethyl acetate. The filtrate and washing solution was
combined and evaporated under reduced pressure. The residue
was purified by column chromatography on silica gel using
ethyl acetate-n-hexane as eluent to give methyl 2-(4-tert-
butylthiazol-z-yl)benzofuran-s-carboxylate (3.92 g) as a
30 colorless powder.
IR (Nujol) : 3200, 1720, 1610 cm-1l
NMR (CDClj, &) : 1.42 (9H, s), 3.95 (3H, s), 7.02 (1H,
s), 7.39 (1H, s), 7.57 (1H, d, J=8.7Hz), 8.09 (1H,
dd, J=1.7 and 8.7Hz), 8.36 (1H, d, J=1.7H2)
35 MASS : 316 (M+H)*

Ed
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89 m xture was poured into ice-water and extracted with et hyl
acetate. The organic |ayer was washed with brine, dried over

magnesi um sul fate and concentrated in reduced pressure. The resi due
was subj ect edV@8MMurm chromat ography on silica gel 5  aRdrEHIEP with
ethyl acetate. The fractions containing obj ect conpound were

conbi ned and concentrated under reduced pressure. The residue was
crystallized fromdiethyl ether anded‘i ltered to give

4-tert-butyl -2-{5-[f4-[ N-(2-

nmet hyl phenyl s alal :la? gar banmoyl ] t hi azol -2-yl net hyI }- 10
benzof uran- 2-y azole (0.18 g). . 201-203[err]C.

IR (Nujol) : 1550, Awe@téﬁﬁepﬁ]crude 4- tert-rwﬂéY@Dl%s dlerr], [err]) : 1.36
(9H, s), 2.55 (ﬁiec%kbaﬂto?imethyl)benzofuran-Z(-gv'hj]thiazglé4f(7 B8 d)4|énd’f')
7.48 (1H, s), 50 1Hh 5 ddd gz H gl
7.84 (1H, s), ethyl 4-c loroacetoacet%th_'( (:?2 g)71§ eihg 7cetate | e
10 5 w%srristhu'lredOﬁnéei'eréfhm yfor2 -5-hpluts .20After being cooled,

chl or onet hyl azol I e
godl um cyan?/d) u&% éﬂd"‘”ﬁ’éﬁi&% Q’?ﬁ% OEI ’%% ?6&?%&&{13&% o?l“'?ré)gdrr?&e%) 10
m) was sti [ r evhrbogeter sblukiémramy extinasted withagthyl b@cl:e@ptmol dhe t he

m xture poured t ed I . The

p V\/g’&&ﬁcsgggﬁg ﬁéswt hed witH rrlae% bl S4dY'm u‘?ﬁ%&ﬁq

organi ¢ | ayer Brine, over magnesi ate and

concentrated iswlfate apddoencepfratad dn Ge@u@édap§9$ﬁ'|bre TheThey rmgsigye
subj ecteggto was suB?EHHEdCEEE OX2%3 RT3 %@IBbﬂ"to’é'thﬁ? &g sﬁmwlééle%w th a

m xture et h acetate and tol ue fraction
Cont i v ng ob eEegolb bR St AkkARE g Hany TEBRELALT SCUM AP RL, ghdect
reduced pressubompbangi werd-tatibhined \And doncehdrated. under reduced

(vanomet ) g agalig: b RN A, el oz e (0.9 9).
_ uj o .
(CDa [err] [Efle’t}‘)”‘ycaltbdny{mthssl))thia&@ItZHyldimenhil penzolgan-2-
4.39 (2H gq}gglg;ghes)Q dr 1§ (1H t, J=1.0Hz), WD 97/ 27190
PCT/JP97/0007 .
IR (Film) : 3130, 1740, 1630, 1590, 1520, 1500 cm~1
NMR (CDCl3, &) : 1.28 (3H, t, J=7.1Hz), 1.41 (9H, s),
3.82 (2H, d, J=0.6Hz), 4.20 (2H, q, J=7.1Hz),
4.41 (2H, s), 6.98 (1H, s), 7.06 {1H, t, J=0.6Hz),
‘20 7.28 (1H, dd, J=8.5, 1.8Hz), 7.30 (1H, d, J=0.9Hz),
I 7.50 (1H, d, J=8.5Hz), 7.56 (1H, dd, J=1.8, 0.9Hz)
- MASS : 440 (M*), 425, 368, 270, 254

Example 2
25 A solution of 4-tert-butyl-2-[5-(thiocarbamoylmethyl)-

benzofuran-2-yl]thiazole (740 mg) and 3-bromo-4-oxo-4-
phenylbutanoic acid (600 mg) in ethyl acetate (8.0 ml) was
heated under reflux for 13.5 hours. After being cooled, the
resulting precipitates were collected by filtration and

30 ' washed with ethyl acetate. The precipitates were dissolved
in ethyl acetate, washed with aqueous sodium hydrogen
carbonate solution and brine, dried over magnesium sulfate
and concentrated under reduced pressure to give a mixture.
The mixture was subjected to column chromatography on silica

35 gel and eluted with a mixture of chloroform, methanol and



90 7.27 (1H, dd, J=8.4, 1.9Hz), 7.31 (1H, d, J=0.9Hz),

7.52 (1H, d, J=8.4Hz), 7.55 (1H, dd, J=1.9, 0.9Hz) MASS (m z)
393 (Merr]), 254 5 A m xture of

4-tert-butyl - 2eiamhbfe ( Cyanonet hyl ) t hi azol -

2.yl ] net hyI}benzofurB{a;g- 2lyl}thiazol e (0.19 g), sodium azide T8} )
and ammoni um chloride (0.36 g) in N N di met hyl formam de (3 ml) was
stirred at 120[err]C for 3 days. 10 After being cool ed, the m xture was
poured into ice-water and extracted wggh ethyl acetate. The organic
| ayer was washed with brine, dried over magnesium sul fate, and

concentrated ethylrabstatedu@ed 1plegsupe: 1 020] Verke BHadRiohBecouEabn i
it ure of onl Qo U BABE PaeBled it cdiferirlit jRapr pteucea
m xture of chl dPrgssuneansd gdvieadokert-butyl€r-{5~ [Mitecardokiymashgdad-ai ni ng
obj ect conpoun : cemy entrated L_reduc pressure
Lo, give PG thtapol R LS o T R G T 62
yl ] et hyl } Phi azol - 478 rret ByUF18PL€etrazol e (0.12 g). | R (Nuj ol )
: 2740, 1500 cnferr] . rr enk m=1.41 (9H, s),

n IR (Nujol) '\Wé,aﬁsdcf, 81'2593[, %ﬁbbsfm

4.40 (2H, s), 4.44 , 3 , 7.09 (1H, s),

7.24 (1H, br d, (DMSO-~dg, 388, 51,367, (BH,( B, 3)487(BH, (1M, 4144

%;2 5Hz), 7.%(1 25I (1H1I_hbr @f{' s), 7_35.:7|_\A9\§S(10é’3§%)(!\/[e(rjr]),
anmpl e . e foll owi ng conpound was obt'ai ne

according to a 30 Mi%?nflaﬂsﬁaﬂmz*'tQJ*hal of Exanple 11

5-[2-(4-t®®t-Butylthiazol -2-yl)benzofuran-5-yl]-1H tetrazole

IR (Nujol) : 2 2Q, 1600, 1570, 1500 cnierr] 35 NVR

(CDOl [err], [eri;r%%fm}‘g—%as(%, 's), 7.54 (1H s), 7.71 (1H ' VO

97/ 27190 A mixture of 4-tert-butyl-2-[PET¢yHIMONNNI benzofuran—

91; 2-yl]lthiazole (1.31 g) and thioacetamide in a mixture of
T - 4N-hydrogen chloride of 1,4-diokane (& ml) and chloroform was =~
15 stirred under reflux for 30 minutes and removed the solvent
at the same temperature. The residue was washed with water
to give crude 4-tert-butyl-2-[5- (thiocarbamoylimethyl)-
‘benzofuran-2-yl]lthiazole (1.23 g).
NMR (DMSO-dg, &) : 1.36 (SH, s), 3.93 (2H, s), 7.41
20 (1H, dd, J=8.5, 1.8Hz), 7.47 (lH, s), 7.53 (1H, d,
~J=0.9Hz), 7.58 (1H, d, J=8.5Hz), 7.65 (1H, dd,
J=1.8, 0.9Hz) |

A mixture of crude 4-tert-butyl-2-{5-

25 {thiocarbamoyl)benzofuran-2-yl]thiazole (1.23 g) and ethyl
bromopyruvate (0.86 g) in N,N-dimethylformamide (14 ml) was
stirred at 50°C for 9 hours. The resulting mixture was
poured into aqueous sodium hydrogen carbonate solution,
extracted with,gthyl acetate, washed with brine, dried over

30 magnesium sulfate and concentrated'under reduced pressure.
The resulting precipitates were washed with diisopropyl.ether
to give 4-tert-butyl-2—{5-{[4—(ethoxycarbonyl)thiazol-z-
yl]lmethyl}benzofuran-2-yl}jthiazole (0.79 g).

IR (Nujol) : 3100, 1720, 1590, 1500 cm~1
35 NMR (DMSO-dg, &) : 1.30 (3H, t, J=7.1Hz), 1.36 (9H,



d, J=1.0Hz), 7.95 (1H, d, J=8.7Hz), 8.08 (1H, dd, J=8.7,

1.7Hz), 8.45 (1H, dd, J=1.7, 1.0Hz) MASS : 325 (Merr]), 297,
282, 267 5 Exanple 13 A m xture of

5- [2 (4-tert-but Ithlazol-2-y|)benzofuran- 5-yl]-1Htetrazole (1.55
g), ethyl 2-i¥Q5#BAYI benzoate (1.67 g) and pot assi un?%maﬂ%’é
(1.80 g) in 2-butanone (15 m) was stirred under reflux for 5 hours.
After being cooled, the 10 resulting m xture was poured into water and
extracted with et hyl acetate. The or%anl c layer was washed with

bri ne, dried over magnesi um sul fate, "and concentrated under reduced

pressure. The residue \A/agksuplﬁ?t%tg;(c%"}”fﬂﬂﬁprOM?g{?P %g 7588, g?fé{

silica gel and eluted w't m xt ur € tol Gene’ and’ ace

The fractions contai ni ng@@bjERd- Godpd&isd - war €9 (1H, slontd+fd @dd d,
concentrated under redu Prpssur Veqo- J=
[2-(4-tert-butylthiazol - 0 }%ang?lﬁsgrg% ?L - 8[26Hz), 7.70 (18, dd,
(et hoxycar bonyl ) pheny! mef ‘hz'l-{ ﬂ-‘l—t}’étr'afol‘le ($Hp55Yy) and 5-[ 2-
(4-tert-bltylthi azahagsyl ) e oiiagn2ssyl ] -1-[2- 20

(et hoxycar bonyl ) phenyl nethyl]-1Htetrazole (0.24 g).
5-[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-yl]-2-[2-

(et hoxycar bonyExaipelel 4ret hyl | - 2H-t et razol e - IR (Filn) . 3140,
1770, 1720, 1620, 200 cnferr]
NVR (CDOl [err], [e?ﬁ'%o féi?%i’z‘n? %gmé’;’ﬁ“? Yas Ry ained, afcfﬁﬂl)mg €03
4.43 (2H, q, Jeimiley mawes (2Hthsk, o6 Bgagmle i d,
J=7THz),. 1001 (1H, s), 7.2 (1H m, 7.40 (1H, d, J=0.9Hz),
7.46 (1H m, 7.63 (1H, d, J=8.6Hz 8.10 30 (1H, br d,
J=7Hz), 8.16 (1H, cﬁfte}tgﬂslty}-?ﬁi ~{ [4- (chloromethyl)ghiazeire-dd, J=1.7,
0.:9Hz) yljmé\ﬂmmdﬁnébfuraﬁ% 9Maaia1;)ole430 414, 386, 353, 325, 310, -
282, 267 35 IR (%i (4 thEOButg t hi azol - | )benzofuran-5-yl]-1-[2- .
VO 97/ 27190 el LS CT/ JP97/ 00073 |
92 (et hoxychRbdmpt)l@heﬁyl met byd] - Mt@)razoh& {2H, s), 4.69 (2H,
15 s), 6.98 (1H, s), 7.17 (1H, s), 7.28 (1H, br d,
J=8_.4Hz), 7.31 (1H, br s), 7.51 (1iH, d, J=8.4Hz),
7.56 (1H, br s) .
MASS : 402 (M%), 301, 270, 254
20 Example 5
A mixture of 4-tert-butyl-2-{5~{[4-(ethoxycarbonyl)-
thiazol-2-yl]lmethyl}benzofuran-2-yl}thiazole (0.79 g) and
sodium hydroxide (0.17 g) in a mixture of water (2 ml) and
methanol (6 ml) was stirred under reflux for 3 hours. After
25 being cooled, the resulting solution was concentrated under
reduced pressure. The residue was dissolved in water and
neutralized with diluted hydrochloric acid. The resulting
mixture was extracted with ethyl acetate. The organic layer
was washed with brine, dried over magnesium sulfate and
30 concentrated in reduced pressure. The residue was washed

with a small amount of ethyl acetate to give 4-tert-butyl-2-
[5-[(4-carboxythiazol-2-yl)methyl]bénzofuran-z-yl}thiazole
(0.69 qg).
. mp : 227-230°C
35 IR (Nujol) : 3120, 2600, 1680, 1590, 1490 cm~1

-



IR (Film : 3120, 1730, 1710, 1600, 1580, 1530,

1500 cnferr] NVR (CDCl [err], [err]) : 1.38 (3H, t, J=7.1Hz),
1.41 (9H, s), 5 4.33 (2H, q, J=7.1Hz), 6.18 (2H, s), 6.83
(1H, br d, J=6.2Hz), 7.03 (1H, s), 7.2 (1H, H,
d. J=0.7Hz), 7 AR CIE® my. 7.55 (1H dd, J=8.86, %MW
7.62 (1H, d, J=8.6Hz), 7 83 (1H, dd, J=1.7, 0.7Hz), 8.14
(1H, br d, J=7.5Hz) 10 MASS (m'z) : 487 (Merr]), 458, 414 386
353, 324, 310, 287g7 267 A m xture
of 4-tert-butyl-2-[5-(chioronethyl)benzofuran- 15 2-yl]thiazole (0.30 g),
benzyl indol e-3-acet aMR ((@MBO-G), 5) : pxkummy(y;qudqa( Q284 g) andasnal |

anount of cetyl try yl n i.de | or one e (10 m )
was - stirred under g‘fi}{ darmy JS’hgu Q ﬁ'{zAf’t jr' -1y %idgﬁ ]5;-1
the reaction mxture, theJsDxTHzE, \AESGSIeLntH,aId,ze%B\MGHIa) 207.70d{imt el

hydrochl oric acid and the JL§S | t Xt r, concentrated under
reduced pressure. The resi dgey(/\/abn-(ﬂfdn éj%j\é@?léd l’o col utm chr omat ogr aphy

on silica gel and el ¥A8§ : 398wiMH a 2AS%ture of dichl oronethane and
met hanol . The fractions containing the objective conpound were
conbi ned and 25 concentrated under reduced pressure to give
1-{[2-(4-tert-

but yl t hi azol - 2- yl )beumef abanoﬁzzy&]daﬁﬁwnhsnd@&e éb@&fﬁé& a?cféc%dlngzg&()gz%go

115 d
%)710 1610 cni eFr‘i“l%Br manné’?r?dﬁéacﬁ%cef% @P‘P}"Plfeﬁr]) 1 39 (9H, s), 3.77
(2H, s), 5.®@8 (2H, s), 6.95 (1H, s), 7.04-7.29 (7H, m,

7.40 (1H, d, - _ =8.pHz) . 4. 61 (1H d J=7. 2Hz
MASS 444’ (M) [érr]Th0EE ’3"7’%"18%3@ ‘éﬁagﬁﬁ-té%‘i%yméthyl’t%‘”?ml‘\%o 97/ 27190 .
PCT/ JP97/ 00073 yl]methyl}benzofuran-z-yl}thlazole 93
Sodi um hydri de (60% 4 n@ Ol |, i
tﬁbecf | Qils E%o"‘%?\m 430, 1590, 15302

qutlon of 3-cyano-6 ol e
di’ rrethylforrramde (2 n1) at” roomtlé eﬁat After ‘30 m nut es,

4-tert-butyd - 2-[ 5- (qm;ormmll}yl )5t;enzoflug§n-(gn’ s) P 3. g/,l](tzty aaol ej_blggz;rg)
and snmal |l anmount of pot asgium i %I
43 (2H, s}, 6.99 (1H, s), 7.03 (1H, t, J=0.8Hz),
7.27 (lH' dd’ J-'8-5' l.SHZ), 7.31 (1H' d, J-O-gHZ)’
7.51 (1H, d, J=8.5Hz), 7.55 (lH, dd, J=1.8, 0.9Hz)
MASS (m/z) : 412 (M%), 368, 270, 254

. 20
2) 5-[2-(4—terthuty1thiazol-2-yl)benzofuran—s-yl]-1-(2-

carboxyphenylmethyl)-1H-tetrazole

NMR (CDCl3, &) : 1.40 (SH, s), 6.16 (2H, s), 6.93 (1H,
d, J=7.2Hz), 7.02 (1H, s), 7.34 (1H, s), 7.41-7.62

25 (4H, m), 7.85 (1H, br s), 8.18 (1H, dd, J=7.7,

1.4Hz) '

MASS (m/z) : 453 (M%), 325, 297, 282, 267

Example 7 :
30 A mixture of 5-{2~(4-tert-butylthiazol~2-yl)benzofuran-
5-yl]-2-[2~ (ethoxycarbonyl)phenylmethyl]-2H~-tetrazole (2.04
g) and 5N aqueous sodium hydroxide (1.5 ml) in a nixture of
methanol (20 ml) and tetrahydrofuran (15 ml) was stirred at
anbient temperature for one day. The resulting mixture was
35 concentrated under reduced pressure and dissolved with



were added to the solution. After being stirred continuously for 3
hours, the resulting m xture was poured into ice-water and t he

m xture was acidified with diluted hydrochloric acid and extracted
with ethyl acetate. The organic | ayer was 10 washed with brine, dried
over magnesi WOSWRTIMt e and concentrated under reduced®GHEIYOB o
give a syrup. The syrup was subjected to colum chromat ography on
silica gel and eluted with a m xture of toluene and ethyl acetate.
The fractions containing the objectbge conpound wer e conblned and
15 concentrated under reduced pressure t0 give 4-tert-butyl -

{5 L(35 cvano- Galludi nepluy Y Nl WikBe”GLY 8fi1&ieq. oq st%d} hﬂ;ggol e
1530, 1450, 135becadw#rq n@(Further PNHRlP@EEI?ér$?Pa{a§Qqqut 1The (9H, s),
2.75 (3H s), pré@ipithte were collected b Shl@rggufr;"alné)wasﬁeﬁngtﬁg (3H
m, 7.27 (1H, d, J=0. 9%&? 7 (1 Hz) ,

(1H, d, ethyl acetatp-dosgiye ?°QGUF1FP1§)°f 75'6@'((ﬂ|=itec¥t-3 =g, 2Hz)
MASS : 436 (I\bﬂ{rpﬁﬁ:laz%‘i 2-yl)benzofur§h95-f-?110}!\4(@-&Q’Hb&%ﬁénm&h}él)-
prepared by a 5 n%gner to that of Exanple 15 5
WD 97/ 27190 Btefazole (I PCT/ JP97/ 00073

94 mp : USB+151°C
IR (Nujol) : 1610, 1590, 1570, 1530, 1500 em~ 1
NMR (DMSO-dg, &) : 1.37 (SH, s), 6.52 (2H, s), 6.79
10 (1H, dd, J=6.8, 2.0Hz), 7.19-7.29 (2H, m), 7.53

(1H, s), 7.65 (1H, br s), 7.82 (1H, dd, J=6.8,
1.7Hz), 7.87 (1H, d, J=8.6Hz), 8.10 (1H, dd, J=8.86,
1.7Hz), 8.45 (1H, br d, J=1.7Hz)

MASS (m/Z) : 282, 267 #

"15
Example 8
The following compound was obtained according to a
similar manner to that of Example 7.
20 Sodium salt of 5-[2-(4-tert-butylthiazol-2-

yl}benzofuran-5-yl)-1-{2-carboxyphenylmethyl)-1H-tetrazole
IR (Nujol) : 1610, 1590, 1560, 1500 cm™l
NMR (DMSO-dg, &) : 1.39 (9H, s), 6.28 (2H, br m), 6.62
(14, m), 7.18-7.29 (2H, m), 7.53 (1H, s), 7.60 (1H,
25 s}, 7.77 (1K, dd, J=8.7, 1.8Hz), 7.87 (1lH, d,
J=8.7Hz), 7.87 (1H, m), 8.21 (1H, br d, J=1.8Hz)
MASS (m/z) : 282, 267

Example 9
30 A sclution of 4-tert-butyl-2-(5-[(4-carboxythiazol-2-
yl)methyl]benzofuran-2-yl}thiazole {0.20 g),
2-methylbenzenesulfonamide (0.10 g), 4-dimethylaminopyridine
(0.12 g) and 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide
hydrochloride (0.19 g} in N,N-dimethylformamide (6 ml) was
35S stirred at ambient temperature for 2 days. The resulting



[err] 10 Exanple R err] Rlerr] Rerr] Y

Physi cal data - 16-1 Me H H CH IR (Nuol) : 2200

cnerr] 15 NN? (DNBS)?%err] [err]): 1.34
9H, S 2.4 H s

(2 s), 7.12 WOIPH *’fﬂiﬁ@wﬁ
7.35 (1H, d, J=8.2Hz), 7.44-

(6H, 20 m, 8.46 (1H, s)

MASS @ 426 (MrH)[err] - 16-2 H ggH M CH np: 50-56[err]C
IR (Nujol) : 2200 cnferr] NVR :

(CDC [err], [ermixture lwald ddited into ice-water and extracted with eZhgﬂ %
s), 2.56 (3H, s .69 2 . . . . % S
' 6.94-7. 03 (Zéfegate. Ei!.'he organic l;yer was washed with bqﬁﬁe,7q66 1pye
s), 7.12 magnesium sulfate and concentrated ixf Iiédubed prelssnye.7. THe

(1H, d, J=7.8Hz . c1H_ _d
J=0. 9Fz), 7.50 %Bde@éo’ was subjected to column chromatogl::aphy( fﬂ Sé’}lba gel
J=8.5Hz), B 58 and eluted with ethyl acetate.  The fractiqnsHcoptaiiif§ (1H,

d, ject com ound were combined and:&i#dentrated under reduced
MASS : 426 N%F%Lerr WD 97/ 27190
PCT/JP97/00073 ess re The residue was crystallized from d4gethyl ether

and filtered to give 4-tert-buty1-27{5—{{4-[N—(2-
methylphenylsulfonyl)carbamoyllthiazol-2~yl}methyl}-
10 benzofuran-2-yl}thiazole (0.18 g). :
mp : 201-203°C
IR (Nujol) : . 1550, 1500 cm~1
v _ NMR (DMSO-dg, &) ¢ 1.36 (9H, s),:2.55 (3H, s), 4.41
£ - (2H, s), 7.14-7.38 (4H, m), 77.48 (1H, s), 7.50 (1H,
15 d, J=0.7Hz), 7.63-7.67 (2H, m), 7.84 (1H,.s), 7.8%7
(1H, dd, J=7.3, 1.5Hz)

Example 10
A mixture of 4-tert-butyl-2-{5-{[4-

20 (Chloromethyl)thiazol-z—yllmethyl}benzofuran-z-yl}thiazole
(0.46 g), sodium cyanide (0.22 g} and potassium iodide (0.19
g) in methanol (10 ml) was stirred under reflux for 21 hours.
After being cooled, the mixture poured into ice-water and
extracted with ethyl acetate. The organic layer was washed

25 with brine, dried over magnesium sulfate and concentrated in
reduced pressure to give a syrup. The syrup was subjected to
column chromatography on silica gel and eluted with a mixture
of ethyl acetate and toluene (1:20). .The fractions
containing object compound were combined and concentrated

30 under reduced'pfessure to give 4-tert-butyl-2-{5-{([4-
(cyanomethy) thiazol-2-yl])methyl}benzofuran-2-yl}thiazole

(0.19 g).
IR (Nujol) : 3100, 2250, 1590, 1530, 1500 cm~!
NMR (CDCl3, &) : 1.41 (9H, s), 3.89 (2H, d, J=1.0Hz),

35 4.39 (2H, s), 6.99 (1H, s), 7.18 (1H, t, J=1.0Hz),



Example Rlerr] Rlerr] Rerr] Y Physi cal data

16-3 I Pr H H CH IR (Neat) : 2950, 2200, 1530,
1480, 1440, 1390, 1350 cnferr] 5 NVR

- (CDd [err rr 1.30 (6H, d,

. S =7. oLz) b QWDFQ%F PCTIIP9700073 3 (4
(1H, hept, J 7.0Hz) , 5. 40
(2H, s), 6.99 (1H, s), 7.13
(1H, dd, J=1.8, 10 920 8.4Hz), 7.18
(1H, dd, J=1.6, 8.2Hz),
7.26-7.32 7.27 (1H, dd, J=8.4, 1.9Hz), 7.31 (13} d)) 9=06.3fz§ 1H,
s), T (JH d,” J=8."4H) !
7. 60 ( 1H, s), 7.62 (1H, 74%2 (1H, 4, J=8.4Hz), 7.55 (IH, d, J=1.9, 0.9§;
MASS @ 454 (MH) [emA$s (m/z) : 39B5-(#*), BBy H H CH IR (Neat)
2200, 1530, 1480, 1440,
1390, 1355 cnjerr] : NVR (CDO [err],
[err]) : B39 EQhmple0ll s), 1.40
Ein: :g: 5. 40 A mixture of 4-tert-buty1-2-{5-{[4-(cyfqgge%%ﬁ})gé§aggi?9,

8.6Hz), 7.27-724%1[mMéthyllbenzofuran-2-yl}lthiazole (0.19 g), sodium azidg,
Ziﬁl g;H1 d, 2%0.43 g) and ammonium chloride (0.36 g) in 3, ?1gkté1 7.61
J=1. 1Hz) dimethylformamide (3 ml) was stirred gis320°C figg 3 MaysSerr]
30. 1035 After being coMed|/ 2h&9Rixture was poured into ice-water and
PCT/‘]P97/00073ext1:acted with ethyl acetate. The organic layer was washed
with brine, dried over magnesium sulfate, and concentrated .
under reduced pressure to give a syrup;; The syrup was
subjected to cd6lumn chromatography on silica gel and eluted
‘15 with a mixture of chloroform and methanol (50:1),
successively with a mixture of chloroform and methanol
(10:1). The fractions containing object compound were
combined and concentrated under reduced pressure to give
5-{2-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-
20 yllmethyl}thiazol-4-ylmethyl}-1H-tetrazole (0.12 g).
IR (Nujol) : 2740, 1500 cm™ 2
NMR (CDCl3, &) : 1.41 (9H, s), 4.40 (2H, s), 4.44 (2H,
s}, 6;99 (14, s), 7.09 {(1H, s), 7.24 (1H, br d,
J=8.5Hz), 7.28 {iH, s), 7.50 (1H, d, J=8.5Hz), 7.51
25 (1H, br s) |
MASS : 436 (M%), 254

Example 12

The following compound was obtalned accordlng to a
30 similar manner to that of Example 11.

5-[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-yl}-1H-
tetrazole
IR (Nujol) : 2700, 1620, 1600, 1570, 1500 cm— 1
35 NMR (CDCl3, &) : 1.38B (9H, s), 7.54 (1H, s), 7.71 (1H,



96 Exanple R err] Rlerr] Rerr] Y Physi cal
H

dat a 16-5 - CF[err] H CH.np: 101-102[err]C

IR (Nujol) : 2210, 1460, 5

1375, 1320 cn{‘?br,],mm NpErrsdoRoters 1 ]
[err]) : 1.40 (9H, s), 5.47
(2H, s), 7.00 (1H, s), 7.13
(1H, dd, J=1.9, 8.6Hz), 7.29
(1H, 10 91 d, J=0.BHz), 7.40 (1H,
d, . J=1.2Hz), 7.50-7.58 (3H,
m, 7.75 (1H, s), 8.10 4, J=1.0Hz), 7.95 (1H, d, J=8.7Hz), 8.08 (1H, (dd}
S) _ MASS : . 480 (M- {err] 15
16-6 - F H H o8 (hufiF). 8-4»ddH.19de Eﬁ%e?r] - OHZ)

NVR (CDCl[err], [errMmss :1.325(@et), 297, 282, 267

s), 5.42 (2H, s), 7.01 (1H,
s), 7.01-7.15 (2H, ' m, 7.30
(1H, dd, J=9.0, Example 13 4. 2Hz) ,
7.40-7.55 (4H, ; ' [ 4 - 5 oW .67 (1H,
) _ A mixture of 5-[2~-(4 termggtyltllégz?.]vﬁ_bfge)lhﬁnzofugan—
16-7 a Sﬂxll—lﬁrtg;ra;¢iqr¢ﬁ(ﬁ5 g), 8thyl 29280domethylbenzoate (1.67

(1?:%% [é??]o [1gr9r@))0|§h&r nggﬂglﬁm carbonate (1.80 g) in 2-butanone (Y¥Rm1) was
s), 5.41 (,2H, P, irrgg imgeé reflux for 5 hours. After being cooled, the,
s), 7.10 (IMH, datesulting mixture was poured into water and extractsd Qith
g:gEE%iHT-é?'gb%%hyl acetate. The organic layer was washed\ﬁéfhgﬁ%??e;?gz
(1H, d, - dried over magnesium sulfate, and concenktfhteds undérbfelited
E/?A S S 445 (I\/[!eaf‘raﬁuref? 0 Thé35residue was subje%%ﬂé%f%ﬁhmdbh{%}tazg%):aphy
PCT/ JP97/ 00073 ©n silica gel"and eluted with a mixture of toluene and ethyl
15 acetate. The fractions containing object compound were -
combined and concentrated under reduced pressure to give 5-
[2-(4-tert-butylthiazol-2-yl)benzofuran-5-yl]~-2-[2-
(ethoxycarbonyl)phenylmethyl]-2H-tetrazole (2.05 g) and 5~[2~-
{4-tert-butylthiazol-2-yl)benzofuran-5-yl}-1-[2-

20 {ethoxycarbonyl) phenylmethyl}~1H-tetrazole (0.24 g).

5-{2-(4-tert-Butylthiazol-2~-yl)benzofuran-5-yl]-2-[2-
(ethoxycarbonyl)phenylmethyl]-2H-tetrazole
IR (Film) : 3140, 1770, 1720, 1620, 1600, 1580, 1530,
25 1500 cm~1
NMR (CDCl3, &) : 1.42 (9H, s), 1.43 (3H, t, J=7.1Hz),
4.43 (2H, q, J=7.1Hz), 6.35 (2H, s), 6.98 (1H, br -
d, J=7Hz), 7.01 (1H, s), 7.2 (1H, m), 7.40 (1H, d,
_ J=0.9Hz), 7.46_(1H, m), 7.63 (1H, d, J=8.6Hz), 8.10
30 (1H, br d, J=THz), 8.16 (1H, dd, J=8.6, 1.7Hz),
8.43 (1H, dd, J=1.7, 0.9Hz)
MASS (m/z) : 487 (M%), 430, 414, 386, 353, 325, 310,
282, 267

35 5—[2-(4-tert-Butylthiazol-2—yl)benzofuran-S—yl]-1-[2-



97 .Exanple R err] Rlerr] Rerr] Y Physi ca

dat a 16-8 H d H CH IR (Nujol) : 2230, 1610,
1535, 1500, 1350 cnjerr] ' NVR
(ChC[err], Lerr - 1.40 (9H,

s), 5.37 (2#* 271905y . PCTAPITONTS (1
s), 7.11 (1H, dd, J=1.9,
8.5Hz), 7.24-7.29 (2H, m,
7.39 (2H, d, 92 J=1.9Hz), 7.52
(1H, d, 10 J=8.5Hz), 7.61
(1H, s), 1= 7.68 (1H, d,

J=8. 4tiz) (ethoxycarbonyl)phenylmethyl]-1H tetrﬁﬁgée: 445 éggf”r])’ 270
16-9 NJ err] IR {Film) :CHB12GR (N3G 1710,228600, 15980, 1

1515, 1340 cnferr] 1500 em~1 NVR (CDCI[err]
[err]) : 1.40 (9H, NM£ .50
(2H, s), 7.10 (1H, (cpclsy, &) : 1.38 (3H, t, J=7.1Hz), 1.41 (o, sj 14
(1H, dd, §=1.9, 4.33 (2H, q, J=7.1Hz), 6.18 (2H, s), s.éhfﬂiam,b} 28

1H, d, 20 J=0. 9Hz 1H, d,
\(]:1. 3Hz) 7.49 (1H d, d, J=6.2Hz), 7.03 (1H, s}, 7.2 (IH, )) 7 34 ((1

J=9.2Hz), 7.55 (1H, d, d, J=0.7Hz), 7.48 (1H, m), 7.55 (1H, dd, J=8.6,

J=8.5Hz), 7.80 (1H, s), _ _ 18,20
d, | 0.7Hz), 8.14 (1H, br d, J3225B:k)
MASS (Merrluasd@n/270 2% (*)304ss, 4127 386, 353, 324,9187/27190

PCT/ JP977 00073
287, 267

Example 14
" A mixture of 4-tert-butyl-2-[5-(chloromethyl)benzofuran-

15 2-yllthiazole (0.30 g}, benzyl indole~3-acetate (0.25 g},

B sodium hydroxide (0.24 g) and small amount of cetyl
trymethylammonium chloride in dichloromethane (10 ml) was.
stirred under reflux for 3 hours. After water was added to
the reaction mixture, the mixture was neutralized with

26 diluted hydrochloric acid and the resulting mixture was
concentrated under reduced pressure. The residue was
subjected to column chromatography on silica gel and eluted
with a mixture of dichloromethane and methanol. The
fractions containing the objective compound were combined and

e
.J

25 concentrated under reduced pressure to give 1-([2-(4-tert-
butylthiazol-2-yl)benzofuran-5-yl]jmethyl}indole-3-acetic acid
(0.18 g).
mp : 111-115°C (dec.)
IR (Nujol) : 2500-2700, 1710, 1610 cm™!
30 NMR (CDClj, ) ¢+ 1.39 (SH, s), 3.77 (2H, s}, 5.28 (2H,
s), 6.95 (1H, s), 7.04-7.29 (7H, m), 7.40 (1lH, d,
J=8.5Hz), 7.61 (1H, d, J=7.2Hz)
MASS : 444 (M)*, 400, 270

35 Example 1S5



98 Exanple R err] Rlerr] Rerr] Y Physi ca
COOWVe H H I

dat a 16- 10 CH IR (Nujol) : 2200, 1710,
1615, 1530, 1500 cnierr] NVR
(DVBO-d[err], wowudsg 1.35 (OH e I
s), 3.57 (3H, s), 5.68 116 8 6%&5 ,
7.39 (1H, dd, 1060, 8 5.
7.46 (1H s), 7.49 (1H, s),
7.66- 93 7.75 (2H, m, 7.8(11|(_|1H;T)
. J=8.6Hz), 7.87-7.94 o,
gf 26 (1H, )s), Sodium hydride (60% in mineral oil, 30 1y)7 WdslBEddel

z H CH
!\/AS§75-Z_ 1‘712?: (M 8hkth) a égﬁutg&?’og7‘9—&no-6-m¥§h;&ifxﬁorﬂu}a )m%\{b 1?2@@?’“16;“5),

i530, 1495 cnf efipethylformamide (2 ml) at room temperaturéﬁWQA&@B@lgegg]&3H
[err]) : 1.40 (Rinhuses, 4‘tert'bUtY1'2’[5‘(Chloromethyllbe%5qfq§§§62(iH, Lo
jlé.gH§;1(éﬁ952?i@Fhaﬁgole (150 mg)} and small amount of potassium iodﬂgé.Z,
8.8FEZ, 6.99 (lkere added to the solution. After beingzfﬁﬁﬁff?$§9§gi%3?§§i$,
gg, J=1.8, for 3 hours, the resulting mixtuge Was pourer 3atelite-water

d, J=8.5Hz), 7.88d(th¢ mixture was acidified with diluted 181§droc1i%13r§é’agicp5
(1H, d, J=8.8Hzdng extracted with eth The organic layer was
(MH) [err] . 30 S YhPerratA9o g y

PCT/JP97/%8073 washed with brine, dried over magnesium sulfate and
concentrated under reduced pressure to give a syrup. The
syrup was subjected to column chromatography on silica gel
and eluted with a mixture of toluene and ethyl acetate. _The

_ fractions containing the objective compound were combined and
_ 15 concentratéd undér'tedﬁced pressure to give 4-tert-~butyl-2-
| {5~[(3-cyaﬁ6f6-methY1indol-1-yl)methyl]benzofuran-z-
yl}thiazole (0.2 g).
mp : 103-105°C
IR (Nujol) : 2200, 1530, 1450, 1350 cm~1
20 NMR (CDCl3, &) : 1.40 (9H, s), 2.75 (3H, s), 5.39 (2H,
s), 6.99 (1H, s), 7.09-7.19 (3%, m), 7.27 (1H, 4,
J=0.9Hz}, 7.37 (1H, d, J=1.4Hz), 7.52 (1H, d,

J=8.5Hz), 7.56 (1H, s), 7.66 (1H, d, J=8_.2Hz)
MASS : 426 (M+H)'

25
Example 16
The following compounds were prepared by a similar
manner to that of Example 15.
30

35



99 Exanmple R err] Rlerr] Rerr] Y Physi cal data
16-12 OBzl H H CH IR (Nujol) : 2200, 1220 cnjerr]
NVR (CDCl [err], [err]) : 1.40 (9H, s),

5.12 (2H, s), 5.39 (2H, 5 n@?’ 6. 99
(1H, s), 7.0Wo9m ' ( 1H, PEEIPYO90T

9. OHz), 7.09-7.53 (11H, m, 7.59
(1H, s) MASS : 518 (MtH)[err] 10

16- 13 Me H H N IR (Nujol) : 2200 cnierr]
NVR (CDCl [err], [err]) : 1.40 (9H, s), 94

2.48 (3H, s), 5.71 (2H, S) 6.98 (1H s), 7.19

7.30 (3H, m, 7.36 (1H, 15 d,
J=8.7THz), 7.46-7.50 tBu . (2H, m, 7.61
(1H, s) MASS @ 427 (M+H)[err] 20

(60%in nlneral oil, 0.15 g) was added

Exanpl e 17 Sodi um hjydri g
5 e (0.56 g) incN

into a solution of nmethyl indo

Nr¢mntWf0Hmmde(5rﬂ)um@ric: i nut es,
4-tert-butyl-2-[5-(chl oronet hyl)benzo {thlazole (0.975 Q)
was added to the solution and then, the 1 X¢re\wag stirred at 50-60C
for several hours. The resulting mxture was podFEt\into ice-water
and extracted with ethyl acetate. The orgaRﬂé Q yas washed with

bri ne, dried over magnesi um sul fate and concent r¥ under reduced 30

pressure to give a syrup. The syrup was subjected %3 co IHE

chromat ogpaphy on silica gel and eluted with a nmi xRtre of F t ol uene and
ethyl acetate. The fractions containing the obj ective conpound were
conbi ned and concentrated under reduced pressure to give nethyl
1-{[2-(4-tert*~ a7 53

yl') benzof ur an- g #P LI%H‘&?I ndoﬁ‘e RIS bdxyrate (0. &hygjical data WO
97/27190 | 16-1 Me,. H H CH IR (NGOT)RY/2908 an1

NMR (DMSO-dg, 8) : 1.34 (SH,

15 N
s), 2.40 (3H, s), 5.60
(24, s), 7.12 (1H, 4,
J=7.9Hz), 7.35 (1H, d,
J=8.2Hz), 7.44-7.69 (6H,
20 m), 8.46 (1H, s)
_ MASS : 426 (M+H)*
16-2 H H Me CH mp : 50-56°C
IR (Nujol) : 2200 cm™!
MMR (CDClz, &) : 1.40 (9H,
- s), 2.56 (3H, s), 5.69
(2H, s), 6.94-7.03 (2H,
m), 7.00 (1H, s), 7.12
(1H, d, J=1.1Hz), 7.17
(1H, d, J=7.8Hz), 7.23
30 (1, d, J=0.9Hz), 7.50
(1H, d, J=8.5Hz), 7.58

{lH, s}, 7.65 (1H, d,
J=7.8Hz}
MASS : 426 (M+H)™

35



100 np 108-109[err]C (from dii sopropyl ether)

IR (Nujol) : 1710, 1610, 1590, 1515 cnjerr] NVR (CDCl [err],
[err]) : 1.39 (9H, s), 3.87 (3H, s), 5.93 (2H, s), 6.94
(1H, s), 7.08 gdnd@de J=1.8, 8.5Hz), 5 7.12-7 :
7.72 (1H d, J=8.0ktgm MASS : 444 (M[err], 286, 27§?Hééﬁk“ﬁp
Exanpl e 18 A solution of nethyl 1-{[2-(4-tert-butylthiazol-2-
10 yl ) benzof uran- 5-yl ] net hyl }i ndol e- 2- car boxyl ate (0.86 g) and

sodi um hydroxide (0.77 g) in a mxture of wager (10 nl) and et hanol
(20 m-) was stirred under reflux for 2 hours. After removal of

solvents, the re was .dpSSOTYeqg 110 At er and € SOl utTom was
acidified with di Jp1¢ Shy&r ochl R A 15 pH FPhysical datp | ng
precipitates were te+gect edrby m i | iowat kRN (REgLAri ecbddp,v354e, tgsgbve
1-{[2-(4-tert-

but yl t hi azol - 2-yl ) benzof ur an- 5-yI ] net hyl ] i ndol eléeg'arjrftﬁ&l 1390, 135gcrm2

(0.807Q). mp : 160[err] C (dec.) 28MR (CDCl-., R) Nuj al.Bg (6H, d,
2500- 2700, §690, 1515, 1500 cnferr] NI\@Q_.; [err] [err]) :
1.38 (9H, s), 4.0 (1H br s), 5.92 =T1B13) sy 98 d3H¢ 18 5) |
7.08 (1H, dd, J=1.8, 8.5Hz), 7. 13-04 ALH,6Hepe) , J#706u% L,
s), 7.73 (1H, d, J=8.0Hz) 25 S 30 ( err],
386, 270, 255 Exanpl e 19 A i a0 @R s, 6798 3
1-[[2-(4-tert-butylthiazol-2-yl)benzofuran- s), 7.13 (1H, dd, J=1.8,
5-yl ] nmet hy] ]i ndol e-2-carboxylic acid (0.46 g) angt ny ride
(0.16 m) Mn benzene (10 m ) was stirred under ®. 4*1‘!73 |7 §Qf (()%H‘Z (#u&)
After being cooled, the resulting sol ution qnés%oﬁe@ﬂﬂat%e%‘méz
resi due was treat ed W th conc. aqueous anmmqiug Q@Lutlg@ pixgl, exgtracted
w th ethyl acetate. The organic |ayer was ng ? h br| ne drl ed
over 35 magnesi um sul fate and evaporated to gi Ve ? El .4Hz),

WD. 97/ 27190 7. BGT/(J]E97.éﬂ,0077362 (1H,
101 . but yl t hi azol - 2-yl )benzof ur an- 5 yl ] net gyl ] i'ndol e- 2- car boxami de

MASS : 454 (M+H)¥
16-4  tBu H H CH IR (Neat) : 2200, 1530, 1480,
1440, 1390, 1355 cm~!
NMR (CDCl;, &) : 1.39 (9H,
20 s), 1.40 (9H, s), 5.40
(2H, s), 6.99 (1H, s),
7.14 (1H, dd, J=1.9,
8.6Hz), 7.27-7.41 (4H,
m), 7.51 (1H, d,
25 J=8.6Hz), 7.61 (1H, s),
7.60 (1H, d, J=1.1Hz)
MASS : 468 (M+H)t

30

35



(0.40 9g). np : 151-151.5[err]C IR (Nujol) : 3350,
3150, 1630, 1600 cnjerr] 5 NVR (CDCl [err], [err]) : 1.39 (9H, s),
5.80-6.00 (2H, br s), 5.94 (2H, s), 6.94 (H, s),

7.10-7.34 (6 . 40 (1H, d, J=8.0Hz), [J d,
J=7. 8Hz) o Pramso MASS : 429 (Merr]), 411, 385, 270 1'6?‘%’%?!% e 20
Phosphorus oxychloride (0.14 m) was added into

N, N-di et hyl f or mam de (0.86 ml) under ice-cooling. After 10 m nut es,
solution of 1-[[2-(4-tert-butylthiazol-2- 6

yl ) benzof uran-5-yl ] net hyl }i ndol e- 2- car box Af de (0.43 g) in 15
N, N- di met hyl f ormrercte s neSattet—to—the—so of

t he sol ution wdXaRRle e®R¥or s&

dr R %i it es at rooBpysical dafier at ure and
poured into satunated so m hydr ogen car a ueous solutron.
13180 soqum hygroge cH, rm&t.ed'igg 1628

The resulting précipitates dere co ttati on and washed
with water and air-dried 20 to give 4-t &R -(Dutipl) 2: { 5221Q- d4hMi ndol - 1-
~ yl)net hyl ] benzof uran-2-yl tthiazol - (0.43 g). | R4 ujlgﬁo -3200,
1600, 1506 cnierr] NMR (CDCl [err], [errl{) ; .39 (9H, Sn 5.58
(2H, s), 6.97 (1H, s), 7.13MR AGDC¥sy &), :7.4:AQ 109H,d,
J=8.5Hz), 7.68 25 (1H, d, J=8.0Hz)gs), 5.47 (2VASS 7.4H1
(Merr]), 296, 270, 255 Exanpl e 21 he m xture of
4-tert-butyl-2-{5-[(3-cyano-6- 30 (1H, s), 7.13 (1H, dd,

net hyl i ndol - 1-yl ] met hyl ] benzof ur an- 2-yl ] t hi azol g=109,19% ®Hz), 7.295Qdhym
azide (0.32 g) and amoni um chl oride (0.30 g) i _

N, N-di nettyl formam de (2 m) was stirred at 120?9#?'[%??%)'72-"40 (1Hp g, s
After being cooled to roomtenperature, the read#lo2Hz), 7.50-0.58e (BHS

poured into ice-water and the m-xture was 35 i o4 f4eed gt di Luted
hydrochl oric acid. The resulting V@@%? 19(01\94' )9 8118
PCT/ JP97/ 00073 | (1H, s$)102

precipitates were collected by filtrati on grgsair-4dd eds+p)Fhe
precipitates ] -
and el utesl with 3518 xt ur eFof diBhl Bron€8hadB &agol) : 2209andl80Tom™
fractions containing the objective conpoungugr (cDCly, &) : 1.42 (9H,

s), 5.42 (2H, s), 7.01
(1, s), 7.01-7.15 (2H,
m), 7.30 (1H, dd, J=9.0,
20 4.2Hz), 7.40-7.55 (4H,
m), 7.67 {(1H, s)
MASS : 430 (M+H)*t
16-7 Cl H H CH IR (Nujol) : 3150, 2230,
1530, 1500, 1490 cm~1
25 NMR (CDCly, &) : 1.40 (9H,
s), 5.41 (2H, s), 7.00
(1H, s), 7.10 (1H, dd,
J=1.9, 8.5Hz), 7.18-7.32
o | . (3H, m), 7.38 (1H, d,
30 - - g=1.2Hz), 7.52 (1H, 4,
J=8.5Hz), 7.64 (lH, s),
7.76 (1H, d, J=1.7Hz)
MASS : 445 (M%), 270

35



wer e conbi ned and concentrated under reduced pressure to give

5
5-1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-yl)nethyl}-6-

met hyl i ndol -3-yl)-1Htetrazole (0.04 Q). np: 240-245[err]C

IR (Nujol) : , 1620, 1600, 1490, 1450, 10

1410 cnferr] WA NVR (DMSO-d[err], [err]) : 1.34 (9H, W’WM"’(SH,
s), 5.64 (2H, s), 7.10 (1H, d, J=8.4Hz), 7.36 (1H, dd,
J=1.7, 8.5Hz), 7.47 (1H, s), 7.51 (1H, d, J=1. 7Ft), 7.51
(1H, s), 7.63 (1H, s), 7.69 (1H, d, J=8. SFEE 8.12 (1H, d,
J=8.4Hz), 8.14 (1H, s) MASS 5 (N%H)[erﬂ Exanple 22

The following c QMQPS £ Pl epy ed1py & srmrtar—29 menreT—to—t-hat
Exanpl e 21. i OIS &gh RLY ¢ Physical dakg]
30 - 35 16-8 MO 97/€Y1908 cu IR (Nujol) : 2330, 1610,

PCT/ JP97/ 00073
Examl o RLGLT] Rlerr] Rlerr] Yy 1535, 1500, 1350 cm~l
: s - NMR (CDCly, &) : 1.40 (9H,
s), 5.37 (2H, s), 7.00
(14, s), 7.11 (1H, dd,
J=1.9, 8.5Hz), 7.24~7.29
(2H, m), 7.39 (2H, d,
J=1.9Hz), 7.52 (1H, 4,
J=8.5Hz), 7.61 (lH, s), .
7.68 (1H, d, J=8.4Hz)
MASS : 445 (M%), 270
16-9. NO2 = H H CH IR (Nujol) : 2230, 1620,
| 1515, 1340 cm~l
NMR (CDCly, 3) : 1.40 (9H, s),
5.50 (2H, s), 7.10 (1H,
s), 7.14 (1H, d4d, J=1.9,
8.5Hz), 7.28 (1H, d,
J=0.9Hz), 7.42 (1H, d,
J=1.3Hz), 7.49 (1H, d,
J=9.2Hz), 7.55 (1H, d,
J=8.5Hz), 7.80 (1H, s),
8.20 (1H, d, J=9.2,
2.2Hz), 8.72 (1H, 4,
J=2.2Hz)
MASS : 456 (M%), 426, 270, 255

10

15

20

25

" 30
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NVR

rcgf:'sﬁ@pm
: (1H, s), 8.18
469 (MrH)[err] 10

22-1 Me H H CH
(Nujol) : 3500-2500 cnferr]

(DMsO-d[err], [err]) : 1.34 (9H, s), 2.45
(3H, s), 5.65 (2H, s), 7.12 (1H,

J=8.3Hz), 7. WOLRAN]

7.47-7.71 (5H, m, 8.05

(1H, s) MASS
22-2 H H- Me CH

165- 185C (dec.)

nm :
| R (Nujol) 3300, 2500-3000,

1610,
NVR (CDd [ er r] Efanne

REZq (8% sf}f?g‘ﬁg (3H,

15—

T360—TnierTi
Phy51cal data

5.52 (2H, 3- 5H
D, % (1 g G

H CH IR (Nujol)

2200, %F%?,

35

6.95 (1H, s), g}h)
7.89 (1H, s), 8.17 (1H, 1615, 1530, H50Q e
'CM;Sgdi fgg9 (MeH) [err] NMR (DMso-E[;?fTs)“tal S Y@
C 64.37, H5.04, N 17.16 - Y. 3.57 (3K, $ioufucs C
64.23, H5.12, N 17.21 25 30 35 (2H, s), 7.3% Q#H,24890
PCT/ JP97/ 00073 J=1.6, 8.61%), 7.46 (1H,
s), 7.49 (1H, s), 7.66-
10 7.75 (2H, m), 7.81 (1H,
d, J=8.6Hz), 7.87-7.94
{1H, m), 8.26 (1H, s),
8.71 (1H, s)
; i - o 5 s MASS, : 469 (M), 438, 286, 270.
15 16-11 H OMe H CH mp : 175-176°C
IR (Nujol) 2200, 1625,
1530, 1495 cm™!
NMR (CDClj, &) : 1.40 (9H, s),
3.80 (3H, s), 5.37 (2H,
20 s}, 6.80 (1H, d,
J=2.2Hz), 6.95 (1H, dd,
J=2.2, 8.8Hz), 6.99 (1H,
s), 7.13 (1H, d4d, J=1.8,
8.5Hz), 7.27 (lH, s),
- 7.38 (1H, s), 7.52 (1H,
d, J=8.5Hz), 7.53 (1H,
s), 7.65 (1H, d, J=8.B8Hz)
MASS : 442 (M+H)T
30



Exanpl e R err] Rl err] Rl err] Y 22-3 I Pr
H H CH np : 153-159[err]C

IR (Nujol): 3400, 2700, 1620, 1600,

1490, 1400 c NMVR (DWBC)d[
1.28 (6H, d, "6 bhramisn J=7.0Hg), i‘g‘?ﬂéﬁ’ ‘ﬁ‘ﬁ“”s 03
(1H, hept, J=7.0Hz), 5. 65 (2H, s), 7.19
(1H, dd, J=2.2, 8.5Hz), 7.37 (1H, dd,
J=2.1, 8.6Hz), 7.47 (1H, s), 99 7.51 (1H
s), 7.59 (1H d, J=8.5Hz), 7.66 (1H, d,
- J=2. 2%&) 12 13 14 ST, O. TH .Sk 15
MASS : 497 (Mm-HPkEPPie R R™™ R™ Y cPBYSAEA et vsi
Cal cd.: for 16-12 0Bzl H H CcH IR[@Wjor) : 2200, 1220 cm~!
C 66.04, H5.82, N 16.50 Found . C
65.97, H 6.18, N 15.85 20 22-4 R (CDCl3, d)y: 1.40 (PH, s)cH
ggoo.zégg-%ggggrr]c ' : S 1R 12\Upel, ) ), 330@9 %ﬁ%b
1380 cnferr] 25 NVR (Dﬁ§c>&%996%13'1 bﬂ Tt s,
1.36 (9H, s), 5185 @2, Je2,37. BIOHAH,
dd, J=2.2, 8.9Hz), 7.47 (1H s), _ 7
(1H, s), 7.59 (1H d, ' 7-09 7'5§=é?b§&f9'11;§%1kt
d, J=1.8Hz), 7.@8,($H, d, J=8.9Hz), 8.20
1H, 30 S 24 1k, 1. 8Hz
\ne 514l ( MrH-er 35 o 0z PaY, iy )

1
PCT/JP97/00073 16-13 ~Me H H N IR (Nujol) : 2200 cm %
NMR (CDCly, &) : 1.40 (9H, s),
: 2.48 (3H, s), 5.71 (2H,
e el vt e L B e n e Do LS -.s_l.-,:ﬂ..}GoS_S {1H,: 8), 7.19~ -

ER S ¥ +
15 7.30 (3H, m), 7.36 (1H,
d, J=8.7Hz), 7.46-7.50
(2H, m), 7.61 (1H, s)
- MASS : 427 (M+H)?
20 prample 17

Sodium hydride (60% in mineral oil, 0.15 g) was added
into a solution of methyl indole-2-carboxylate (0.56 g) in
N,N-dimethylformamide (5 ml) under ice-cooling. After 30
minutes, 4-tert-butyl-2-(5-(chloromethyl)benzofuran-2-

25 yllthiazole {(0.975 g) was added to the solution and then, the
mixture was stirred at 50-60°C for several hours. 'The
resulting mixture was poured into ice-water and extracted
with ethyl acetate. The organic layer was washed with brine,
dried over -magnesium sulfate and concentrated under reduced

30 pressure to give a syrup. The syrup was subjected to column
. chromatography on silica gel and eluted with a mixture of
toluene and ethyl acetate. The fractions containing the
objective compound were combined and concentrated under
1 reduced pressure to give methyl_1-{[2-(4—tert—buty1thiazol—2-

yl)benzofuran-5-ylimethyl}indole-2~carboxyrate (0.87 g).



105 Exanpl e Rl err] Rl err] R err] Y
22-5 CFlerr] H H CH

np : 190-200C 5 | R (Nuj ol )16:00 3?28’0 160
2500- 2700, 1630, , , ,
1410, 1380, WO97271%0 1340 cni er PFTAIPI7/00073

NVR (DVSO-d[err], [err]) : 1.34 (9H, s), 5.78 :

(2H, s), 7.39 (1H, dd, J=2.2, 10 8. 6Hz),
7.48 (1H, s), 7.52 (1H, 100 s), 7.62 (1H,
dd, J=1.8, 8.4Hz), " 17)7929((1? ds), 7.71
1H, d, mp : 108-108°C (from diisoprlopyf&her)- , 4,

(L5 oip). P c ( peoRyL (T’ 5), 8.62 (1H 3)
15 - IR (Nujol) \n3g'10, 5630, \iBPPer Lp15 cm

El enent al Analyéis NERc@CcDEDE, &) ¢ 1.39 (9H, s), 3.87 (3H, s), 5.93 [(24]

EFound :
Sa an H h ea N 1495 Sty 6-94 (U.s), 7.p8 (1H, dd, J=1.8, 8.5H3),

CH .
I R (Nujol)S; 3600-3000,71uB67 A4F ¢, m), 7.72 (1H, d, J=8.0Hz) NVR
(DMSO-d[err], [err]ynee 1.3 §9 45), - 694 25 :
(2H, s), 7.17 (1H, ltkf\sﬁ:g. A4 ,5‘” ) 28%,%270, 254 7.38
(1H, d, J=8.6Hz), 7.47 (1H, 25 s), 7.51
(1H s), 7.67—M | m, 7.93 (1H
d, J=9.7Hz), 8731 - (1H, s)
MASS : 473 (MH) Aqggplution of methyl 1-{[2- (4ygextybutydgchiazol-2-.
PCT/ JP97/1@0073y1) benzofuran-5-ylimethyl}indole-2~carboxylate (0.86 g) and
' sodium hydroxide (0.77 g) in a mixture of water (10 ml) and
' ethanol (20 ml) was stirred under reflux for 2 hours. After
¥ removal of solvents, the residue was dfssolved into water and \
* ‘the solution Was acidified with 'difuted hydrochldric &eid to =~ "%

15 PH 3. The resulting precipitates were collected by
filtration and dried in vacuo to give 1-{[2-(4~tert-
butylthiazol-2-yl)benzofuran-5-yl]lmethyl}indole-2-carboxylic
acid (0.80 g}.

mp : 160°C (dec.)
20 IR (Nujol) : 2500-2700, 1690, 1515, 1500 cm~!
NMR (CDCly, &) : 1.38 (9H, s), 4.0 (1H, br s), 5.92
' (2H, s), 6.94 (1H, s), 7.08 (1H, dd, J=1.8, 8.5Hz),
7.13-7.41 (6H, m), 7.54 (1H, s), 7.73 (1lH, d,
=8.0Hz)
25 MASS : 430 (M)*, 386, 270, 255

Example 19
A mixture of 1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-
S5-yl)methyl}indole-2-carboxylic acid (0.46 g) and thionyl
30 chloride (0.16 ml) in benzene (10 ml) was stirred under
reflux for 2 hours. After being cooled, the resulting
solution was concentrated. The residue was treated with
conc. aqueous ammonia solution and extracted with ethyl
acetate. The organic layer was washed with brine, dried over
35 magnesium sulfate and evaporated to give 1-{[2-(4-tert-



106 Exanpl e Rl err] CHR[err] R err] Y

22-7 a H H | mp
. 238C (dec.) 5 IR (Nujol): 3300-3500, 3100,
1630, 1600, " 1500p g debodesd €' ']
NVR (DIVBOd[err? ’ferr]) : 1.35 (9H, s), 5.71

(2H, 's), 7.30-7.40 (2H, m, 7.47 (1H,
s), 7.51 (1H, s), 7.67 (1H 10 s), 7.70
(1H, d, J=9.5Hz), 7.76 101 (1H, d,
J=8.8Hz), 8.27 (1H d, J=2. OHz), 8.32
(1H, s) butylthiazol- 2-y1)benzofdﬂﬁﬂss-yl4ﬁ8th#1Eiﬁddle4§¥iaﬁﬁa&amlaé
15 4 np : 245C (dec.)

IR (Ngjol) : 2500*308d; 1625, 1600,

1500 cnferr] mp : 151-151.5°C NVR (DMSO-d[err], [err])

.36 (9H, s), 5.69 : . 2 s), 7.30 (1H,
éd J(:l. Y )20 IR (Nujol) : 3350, 3150, 163, ;1690 oy °hp, 4o
J=1.8, 5 NMR (CDCly, &) : 1.39 (§HsHs), 5.80-§.0Q (ZH, Br53)(1H,
s), 7.69 (1H s), 7.71 (1$i94i 2H, ), 6.94 (1H, s), 7.10-7.34 (6H, m), 7,40
J=8.5Hz), 7.89 (1H, d, J=1, , g2
(1H, d, J=8.5Hz), 8.25 (1”'3 J=8.0Hz), 7.68 (1H, d, J=7.8Hz) MASS : 488
(Merr]), 455, 270, #ASs : 480 (M%), 4135 385, 270

10 Example 20
Phosphorus oxychloride (0.14 ml) was added into
N,N-dimethylformamide (0.86 ml) under ice-Cooling. After 10
: minutes, solution of 1-{[2-(4-tert-butylthiazol-2-
~§%:--.'-:~“; - yl)benzofurati-5-yllmethyl}indole-2~carfoxamide” (6.43 §) in =~
15 N,N-dimethylformamide (5 ml) was added to the solution. And
then the solution was stirred for several minutes at room
température and poured into saturated sodium hydrogen
carbonate aqueous solution. The resulting precipitates were
collected by filtration and washed with water and air~dried
20 to give 4-tert-butyl-2-{5~[(2-cyanoindol-1-
yl)methyl]benzofuran- 2-yl}thiazol (0.43 gq).
IR (Nujol) : 2200, 1600, 1500 cm~1
NMR (CDCl3, &) : 1.39 (9H, s), 5.58 (2H, s), 6.97 (1H,
s), 7.13-7.40 (7H, m), 7.47 (1H, d, J=8.5Hz), 7.68
25 (1H, 4, J=8.0Hz)
MASS : 411 (M%), 296, 270, 255

Example 21
The mixture of 4-tert-butyl-2-{5-[ (3-cyano—-6-

30 methylindol-l-yl)methyl]benzofuran-z-yl}thiazole (0.19 q),
sodium azide (0.32 g) and ammonium chloride (0.30 g) in
N, N-dimethylformamide (2 ml) was stirred at 120°C for 72
hours. After being cocled to room temperature, the reaction
mixture was poured into ice-water and the mixture was

35 acidified with diluted hydrochloric acid. The resulting
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107 Exanpl e R err] R err] R err] y
22-9 NJ err] H H CH

162C (dec.) IR (Nujol): 3300-3000,
1630, 1600, WO97271%0 151 RCHIPRTO00E, 30
cnjerr] NVR (DVSO-d[err], [err]) : 1.46
(9H, s), 5.79 (2H, s), 7.42 (1H, dd,
J=1. 6, .6Hz), 7.46 (1H, s), 7.51 (1H
10 s), 7.70~7.74 (2H, m, 7.96 (1H,.

g 2‘&;)9, 222)47 (Sgé,gcééﬂ‘.@‘g% viei% 3c(£llected by filtration and air-dried. The

J=2.3Hz) precipitates were subjected\VigScoluon ¢haopgtagraphy on

22-10 COOMBsi1ica gel fAnd elutidd with SMhixture of dichl

np : 218[err] C (dec ) o ond euted w X TGO hans,gnd

2500- 2700, 171®ethancl. The fractions containing the aigrtivesgompeund

ﬁﬁ%pk 14283[ w?re[com?ined éﬁd(gonCﬁntrate% %%deﬂ3ﬁghﬁéﬂdﬂﬁibssage to give
DVB er : . .S), '

(3H, s), 5.74 %Qﬁﬁ-ggé-égTnggﬁautggthla;ol-Z-yl)benzofuran-s-yl}methyl}uQT

J=1.8, 8.5Hz),metHylirddl-s3-yl}-1H-tetrazole (0.04 g). 7.51 (1H,

s), 7.68 (1H, s), 7.70, e (1H, d,
J=8.5Hz), 7.83 (1HTR* p240-245°C J=8.7Hz), 7.91
(1H dd, J=1.5 IR (Nujol) : 2500-2700, 1620, 160G 4480, 8480, (1H ).
8,98 (1H19) 1410 cp=] MASS 511 (M H)[err] 30

NMR (DMSO-dg, &) : 1.34 (9H, s), 2.44 (3H, s), 5.64
(2H, s), 7.10 (1H, d, J=B.4Hz), 7.36 (1H, dd,
© J=1.7, 8.5Hz), 7.47 (1H,'s), 7.51 (1H, d, J=1.7Hz),
T 81 (1H, sy, 7.63 (ine), 7.69 (1H, d, J=8.5Hz)""
15 8.12 (1H, d, J=8.4Hz), 8.14 (1H, s)
| MASS : 469 (M+H)*

Example 22
The following compounds were prepared by a similar
20 manner to that of Example 21.

tBu _
1 T
O )\ N
25 S

| s

1u_/

R.
| \_/

35
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108 Exanpl e Rl err] R err] R err] Y

22-11 H Ove H CH

239-242[err]C IR (Nujol): 3200Q

1620, WO Im2T190 1600, 1590, btk err]
NVR (DVSO-d[err], [err]) : 1.34 (9H, s), 3.82

(3H, s), 5.64 (2H, s), 6.92 (1H, dd,
J=2.2, 8.6Hz), 7.27 (1H, d, 10 103 J=2. 2Hz),
7.39 (1H, dd, J=1.8, 9. Okt) 7.47 (1H
s), 7.53 (1H, ST, 7. 08 (I—s)—769
(1H, d, Example RIZ R3O RM600Y 8 07 (in s), 8 11
(1H = 15 22-1 Me MASS : y485 (Mg [err]

El enrental Analysis Calcd. for [err]

C62.13, H5.21, N 16.72

IR (Nujol) : 3500-2500 em™Yound -

62.30; H 5.28, N 16.43 20 23ME2 (DMSE-BE, 5) : 1.341 (om, s)H 2
IR (Nujol) 2 3100-2500, 1200 cnierr] M?e
(DVBO-d[err], [err]) : 1.30 (6H, d, (3H, s), 5.65 (2H, s), 7.12 (1H,
J=6.0Hz), 1.34 (9H s), 4.63 (1H, d, J=8.3Hz), 7.35 (1H, d, hept,
J=6.0Hz), 5.63 (2H, s), 6.90 25 _ _ (14, dd,
J=8.9, 2.4Hz), 7.37 (1H, J=8.6Hz), 7.47-7.71 (S}y m}eg8 505
1.8Hz), 7.47 (1H, s), (1H, s), 8.18 (1H, ®)51 (1H s),

7.56 (1H, .d MASS : 469 s [ 5Hz), 7.66 (1H s),
7.69 (1H, 27 72 (14 d 30
J=2.4Hz), 8.19 (13%-%) H H Me CHWSS : 513 (M:H)[err]
35

IR (Nujol):

mp : 165~185°C (dec.)
3300, 2500-3000, 1610,

1590, 1500, 1450, 1360 cm™l .. A

15 NMR (CDCl3, 6): 1.41 {(9H, s), 2.49 (3H,
. s), 5.52 (2H, s), 6.83-7.12 (SH,
m), 6.95 (1H, s), 7.22 (1H, 4,
J=8.6Hz), 7.89 (1lH, s), 8.17 (1H,
d, J=8.0Hz)
20 MASS : 469 (M+H)* |
Elemental Analysis Calcd. for
¢ CogHggNgOS-1/4CH,CL, :
C 64.37, H 5.04, N 17.16
Found : C 64.23, H 5.12, N 17.21
25
30

35



(DVBO-d[ gpr], [err])
(1H, br s), 5.59 (2H,

J=2.2, 8.8Hz),

7. 46( 1H,

S

7.50 (1H,

S8R

15

20

25

30

35

), 7.47
s), ¢

s),
7.36 (1H, 30

1. 34 (9H,
6.78

Rl
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109 Exanpl e R err] R err] R err] Y

22-13 O. cPen H H CH

| R (Nujol) 3600- 2500, 1200 cnferr] NVR
(CDCl[err], MOy 1 39 (9H, s), 1.40- PCT/IP97/00073

2.00 (8H, nm), 4.82 (1H, br s), 5.23
(2H,.s), 6.88 (1H, dd, J=8.9, 2. 3Hz),
6.99 (1H, s), 7.01 (1H, d, 104 J=8.5Hz),
7.07 (1H, s), 7.18-7.30 10 (3H, m), 7.79
(1H, d, J=2.3Hzy= 5 i 7 F—B6~4H—s)

MASS : 539 (ME¥amRle R 22 B3 @kt v H H CH
np : 166-170C (fFecz ) 1 IR (NUj ol ) 3300,
2500- 2700, 1630,checs ier " H CH 1610, 1480, 1460,
1380, 1220 cnferr] mp : 153-159°C NMR (DVSO-d[err], [err])
: 1.34 (9H,- s), 3.83 : . , , .64
o o IR (Nujol) 3400 27°3d,i_§i1;bz’_ 21?6090_5,%2)1
7.36 (1H, br d, 20 1490, 314808 gn ~ 7. 47 (1H, s),
7.51 (1H, NMR (DMSO-dg,SB):7- 29281t6nd.d,J=9. OHz),
7. 60- _7.72 (3H, m, 8.19 (IH SR

MASS : 485 (MeH) [err], 286 Il -03z), &34 (9H, s), 3443 (1H,n
CH 25 mp . PG (BE9C0Hz), 5.65 (2H, s), 7.19

I R (Nujol) 3600- 3000 cnferr]

s), 3 Eglgl, dd, J=2.2, 8.5Hz), 7.@‘42(1:{;
dd, J=2.1, B8.6Hz), 7.47 (1H, sQ1iH, dd,

7.51 (1H, s), 7.59 HH'S’d'ﬂfg'Sﬁg’

1
J=8.5Hz), 7.66 6514,1#' I=232H2Ipi7) |

s), 8.21 (1H, s)
MASS : 497 M+t
Elemental Analysis Calcd. for
CogHygNGgOSHL0 ¢
C 66.04, H 5.82, N 16.50
Found : C 65.97, H 6.18, N 15.85

22-4

tBu

H H CH
mp : 162-169°C
IR (Nujol) : 3300, 2700-2500, 1620,
1600, 1460, 1380 cm~1
NMR (DMSO-dg, 5): 1.34 (9H, s), 1.36
(9H, s), 5.65 (2H, s), 7.37 (2H,
dd, J=2.2, 8.9Hz), 7.47 (1H, s),
7.51 (1H, s), 7.59 (1H, d,
J=8.9Hz), 7.60 (1H, d, J=1.8Hz),
.7.68 (1H, d, J=8.9Hz), 8.20 (1H,
s), 8.24 (1H, d, J=1.8Hz)
MASS : 511 (M+H)*

~..7a68. (1HY. d) 8354 Venz) 38,10 (1H,. .. .. ..
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110 Exanpl e Rlerr] R err] R err] y

22-16 - OCH2- Tet H “H CH np :
192- 196[ err] C wo 9727190 IR (Nujol) : 370Qx388 50
cnerr] NVR (DMSO-d[err], [err]) : 1.?2 9H,
s), 5.04 (2H, br s), 5.28 (2H, s), 5.62
(2H, s), 6.99 (1H, dd, J=2.4, 8. 9Hz) ,
7.36 (1H, dd, J=1.7, 105 8.5Hz), 7.47 (1H
s), 7.50. (1H, 10 s), 7.58 (1H d,
J=8.9Hz), 7.65 g 12 13 14 (1W, s), 7.68 (IF 0,
J=8. 5Hz) xample R R Ran (1? 122 4Atp)

8.19, (1H, 22-5 SF315 zz 17 H - OCH[eHr]CCCNb H H
CH ]1C

IR (Nujol) : 3300-1750, 1630, 1610 e

1470, 138Q cnjerr] - : IR (Nu:JOl) : RBRO( RSB r00,] .1439,r])
1.34 (9H, s), 3.72 20 85 (2H,
s). 5.65 (2H 1600, 1459 I%Géskiﬁf? 495670

2. 5Hz) 134p gm 31H dd, J=1.8, 8 5Hz) ,
7.47 NMR (DMdo-8 51 (4 48

761 (1H d. J=9.0Hz), 7.63-7.71 25°% b &) B4 %om% H%)gﬁ
n, 8.23 (1H, s) (2H, s)ppEs39 GUD (dv{.erJr=]2).2.528
499, 27049 30 35 8.6Hz), 7.48 (1H, s), 7.52 (1H,

0 R R R e e R, TR v i Qe e e A il - § a2 AR LA B v'ﬁ“wm‘hﬂ"‘?é!' e BRI 3+ A EES VI N B 4

s), 7.62 (1H, dd, J=1.8, 8.4Hz),
7.69 (1H, s), 7.71 (1H, q,
J=8.4Hz), 7.96 (1H, d, J=8.6Hz},

8.42 (1H, s), 8.62 (1H, s)

DK X e E0p P s P avio s §,

15 MASS : 523 (M+H)* :
Elemental Analysis Caled. for
CpgHp1 F3NGgOSHL0 :
C 57.80, H 4.29, N 15.55
Found : C 58.34, H 4.58, N 14.96
20 22-6 F H . H CH
IR (Nujol) : 3600-3000, 1180 cm~!
NMR (DMSO-dg, &) 1.34 (9H, s), 5.69
(2H, s), 7.17 (1H, t, J=9.3Hz),
7.38 (1H, d, J=8.6Hz), 7.47 (1lH,
25 s), 7.51 (1H, s), 7.67-7.77 (3H,
m}, 7.93 (1H, d, J=9.7Hz), 8.31
(1H, s)
MASS : 473 (M+H)*
30

35

- TR Y 8
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22-18 -OC(Me)[err] COOEt -H | H CH

: 136.8-137.8[err]C I R ( 0
3200- 2300, 1MOIHIRY r] @&Q“P’é‘r ,
[err]): 1.32 (3H, t, =7. 12Hz) ,
1.39 (9H, s), 1.57 (6H, s) 4. 30
(2H, g, J=7.12Hz), 5.22 (2H, s),
6.86 (1H, dd, J=2.2, 106 8.9Hz), 6.98
(1H, s), 7.01 &+ — b=
8.5Hz), 7.11 (1Exaru)le R12 r13 R4 v 7.12 (1H, d,
J=8.9Hz), 7.23°T,2 (2T,
7.81-7.84 (2H, n% ¢l H H MEss: 585 (MHH) +

22-19 -OCCH err]C(Me)[err]COOVe H mp :

np : 160[err]C (dec.)
3200- 230®, 1720 cnferr]

[err]) : 1.28 (6H, s),

3.62 (3H, s), 4.05 20

s), 6.90 (1H

(1H, d, :

(1H,

7.71 (3H, n), 8.20 (1H s) 25

(MH) [era] - 30

2EBC (dec.@H

IR (Nujol): 3300-3500, E,{L&B‘UJD%&H lerr],
1600, 1500, 14101cw84 (9H, s)

MR (DMSO-dg, 8) 3 1 Jssé%b’n o3) §6ﬂ1(2H

d
(2H, s)y=g 307y -4P. 49H( 1'FP' s3+4% 50
(1H,S)s) 7. AL X, ds) ) =9, Hz)in,7. 62-

s}, 7.70 (1H, d, J=9 bWz). 7148
(1H, d, J=8.8Hz), 8.27 (1H, d,
J=2.0Hz), 8.32 (1H, s)

MASS : 488 (M%), 455, 270, 255

e Ly A o R o T PR R

15

20

25

245°C (dec.)
2500-3000,
1500 cm~1
NMR (DMSO—ds, d) + 1.36 (94, s).,
(2H, s), 7.30 (1H, dd4, J=1.8,
8.5Hz), 7.38 (1H, dd, J=1.8,
8.5Hz), 7.47 (1H, s), 7.53 (1H,
s), 7.69 (1H, s), 7.71 {(1H, d,
J=8_5Hz), 7.89 (1H, d, J=1.8Hz),
8.25 (1H, 4, J=8.5Hz), 8.25 (1H,
s)
MASS :

mp :

IR (Nujol) : 1625, 1600,

5.69

488 (M%), 455, 270, 255

30

35
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Exarrple Rl err] Rl err] Rl err] y 22-20
H : np : 225- 225&.551;911&0951% )
IR (Nuj oI) : 2‘%&3@”’1%“20 1600, 5
1500 cnferr] NVR (DVMSO-d[err], [err]) : 1.34
(9H, s), 2.74 (3H, s), 5.70 (2H s),
7.13-7.25 (3H, m), 7.42 (lH, br 107 s),
7.46 (1H, s), 7.47 (1H.d, 10 J=0. 6Hz),
7.60-7.68 (1H 12 13 14 . bb (11—] d,
J=8. 5Hy) o g jpyample R R R L H. o).
MASS - 469 (N%FD[Q&%P 307N0370 H 22#21 B H H
CH np . 143-14R/C, (dec, )
IR (Nujol) : 3400, 3120, 1625, 1600 * Tes*a“(bees
1500 cni ergr] : IR (NujolVR GBRBE8dPe;r163¢.rxd400,: 1.34
(9H, s), ' 2 31 (2H,
m, 7.38 20 ' 1 .J[E H?i‘c‘lf6 -314%@%"5&)
7.47 (1H, NMR (DMSO-dg) 57 51 1446 E%Ha'3)675¢7?1
(3H t@h» §) 2378427 ié**dd? % (1H
s) MASS : gl\/ﬁrH)LerrI 27, 412 270 25
22292 H . H H N8 GHZ 6 (H, S), 51 {1H, =
(Nujol%{ép f300-3000, 1590, s), 7.70-7.74 (2H, m), 7.96 (1H,
1490 ¢ r o 34 (9},
s), - g+ 9?%2@@ 971%9 oy 61 éf("ng,' 30
7.46 (1H, s), 7.51 (1H, s), 7.46- 9.2Hz), 8.47 (1H, s), 9.18 (1H,7d54
(1H, m, 7.63-7.68 (2H, m, . J=2.3Hz)

 MASS : 500 (M+H)Y

15 " 22-10 cooMe @ H 2 H  CH
) mp : 218°C (dec.) -
IR (Nujol): 3200, 2500-2700, 1710,
1650, 1630, 1600, 1500, 1400,
1390 em"!
20 ) NMR (DMSO-dg, &) : 1.40 (9H, s), 3.90
(3, s), 5.74 (2H, s), 7.39 (1H,
dd, J=1.8, 8.5Hz), 7.47 (1H, s},
7.51 (1H, s), 7.68 (1H, s), 7.70
(1H, d, J=8.5Hz), 7.83 (1H, d,
25 | J=8.7Hz), 7.91 (1H, dd, J=1.5,
'8.7Hz), 8.32 (1H, s), 8.98 (1H, s)
MASS : 511 (M-H)%

30

35



7.88 (1H, d, J=8.6Hz), 8.35 (1H, d,

J=8. 1Hz) | MASS 456 (MrH)[err], 413 35
WO 97/ 27190 PCT/ JP97/ 00073

113 Exanpl e err , err err

22.23 gvewoswml% HR[ ]'H N R ]- R ]PCTIJPDWMMS

: 140-145[err] C (dec.) 5 IR (Nujol) : 3300,
3100, 1625, 1600, 1500
cnerr] ' NMRg DMSO-d[err], [err]) @ 1.34
(9H, s), - 3.88 (3H s) 5.92 (2H, s),
7.21 o —3=2- 2786~ (1H
10 Example R!Z dR3=g; éi%% 7 Y6 (1H s), 7.50 |
(1H, s), 7.60-7. 30, 7. 86 (IH

d, J=9. 2Hz) 784 4 OMe  \Mhss a8 (MM [err], 460, 270
El enent al Anal ysi s Cal cd. for 15mp : 238-242°C

[err] : | S IR (Nujol): 3200, 2soo—§768 7iez¢*4 89, N .
19.84 5 observed: .C 60 419

18. 94 22-24 -OH H o CH180g,  1550; 1480 c

IR (Nujol) : 3300-3000, 2500- 2700NMQO(DMSO-r$w2 ;134 (9H, s), 3.82
1590 cnferr] ( [

1.34 (9H, s), (3H, s), 5. Qgsggg 's§ 5 %&L(lH
dd, J=2.3, dd, J=2.%. @stnzﬂ 3521 1HE,dd, J=1.8,

8.5Hz), 7.47 (1M, s), 7.51 (1H 25 ) _ sy,
7.61-7.189 (3H, m, 7.75 (1H, J=2.2Hz), 7.39 (1H, dd, J=1.8,
J=9.0Hz), 9.65 (1H, s) 9.0Hz), 7.47 (1H, s), NASSS : (UD2

(MeH) [err] 30 s), 7.68 (1H, s), 7.69 (1H, d,
J=8.6Hz), 8.07 (1H, s), 8.11 (1H,

P e T o A R T T G WAL OIEeIE. R AR AR wwmm&m’g@m%ﬂguﬂa and "*ES':";?:‘;i;f?::‘:?-’:?:k‘:s-i.érs..-‘rz=::‘.":ﬁ:*3ﬂ-,-.'-‘4-’5:.'.1‘. WSh WA AN BT R

MASS : 485 (M+H)?t

13 Elemental Analysis Calcd. for
CpgHp gNgO2SHL0 :
C 62.13, H 5.21, N 16.72
. Found : C 62.30, H 5.28, N 16.43
20 22-12 OiPr H H CH
IR (Nujol) : 3100-2500, 1200 cm~1
NMR (DMSO-dg, &) : 1.30 (6H, d,
J=6.0Hz), 1.34 (9H, s), 4.63 (1H,
hept, J=6.0Hz), 5.63 (2H, s), 6.90
25 (1H, dd, J=8.9, 2.4Hz), 7.37 (1H,
dd, J=8.5, 1.8Hz), 7.47 (1H, s),
7.51 (1H, s), 7.56 (lH, d,
J=8.5Hz), 7.66 (1H, s), 7.69 (1H,
d, J=8.9Hz), 7.72 (1H, d,
30 J=2.4Hz), 8.19 (iH, s)

MASS : 513 (M+H)*

35
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Exanpl e Rl err] Rl err] Rl err] Y 22-25 - OCH2COCEt

H H Wi 972719 mp @ 120- 121] gpelc,

IR (Nujol): 3500, 3100, 2500- 2700, ¥Crisborenors

1750, 1730, 1605, 1500 cnierr] NVR

(DMsO-d[err], [err]) : 1.24 (3H t,

J=7.1Hz), 1.34 (9H, s), 4.20 (2H, 109 q,

J=7.1Hz), 4.90 (2H_s). 5.93 10 (2H, s),

7.28 (1H, dd, J= 12 13 14 0. TFz), 7. 36 (1IN

d. J=2. 4Hz), Bxfmple R R R 2 4% (1n sy 781 (qb

s), 7:60- 22-13  O-cPen H H7.69 (84, m), 7.89 (1H d,

J=9. 2Hz) _ . .El enent \r i | cd_qfor

lerr] | IR (MujB1fE §é0€q£%*38i6§3 5712, N

16.93" 5 - - . NMR (CDCEQundl) :: C 538 O®H,Hs4, 96, ab-

16. 74 20 22-26 i pr H

m : 132.5C (dec.) 2.00 (SH) m), (ﬂu‘ﬁzm‘)m' PEe8h: 2300
-cnferr] NVR- EDVERB A [Drer 16- 8Ber(lH) dd, 1J29.%6H,

d, Jz638Y) .6 ol Q1@ Hsyhept o1

J=6.9Hz), 5.93 (2H, s), 7.37 (1H, ; M) ?EH,&&
J-1.7, 8.6Hz), 7.46 (1H, s), J=8.5Hz), 7.07 (1H, s), 7.¥84D.3QH,
'd, J=8.8Hz), 7.51 (1H, (3H, m), 7.79 (1H, d$)J=7. 8%z 1H

s), 7.67°(1H d, 7.86 , J=8.6Hz), 7.86 (1H d,
- J=8.8Hz)., 30 -86 (M1 811 )

MASS 498 (MrH)[err] MASS : 539 (M+H)'
; o 22-14  OMe H H : CH
?;:Lr:ﬂm“mm‘:;m:‘ﬂ‘%“?mfaﬁ: AP gttty St TR A ~nff»€w5,11536;:1,3192359‘?3;%» R R DN BN R e

15 IR (Nujol): 3300, 2500-2700, 1630,

1610, 1480, 1460, 1380, 1220 cm~1
NMR (DMSO-dg, &) : 1.34 (9H, s), 3.83
(3H, s), 5.64 (2H, s), 6.92 (1H,
dd, J=2.4, 9.0Hz}, 7.36 (1H, br d,
20 _ | J=8.5Hz), 7.47 (1H, s), 7.51 (1H,
s), 7.59 (1H, d, J=9.0Hz), 7.60-
7.72 (3H, m), 8.19 (1H, s)
MASS : 485 (M+H)*, 286
22-15 OH H H CH
25 mp : 242°C (dec.)
IR (Nujol) : 3600-3000 cm~l!
NMR (DMSO-dg, &) : 1.34 (9H, s), 3.35
(1H, br s), 5.59 (2H, s), 6.78
| (1H, dd, J=2.2, 8.8Hz), 7.36 (IH,
30 S - d, J=8.5Hz), 7.46(1H, s), 7.47
(1H, d, J=B.8Hz), 7.50 (1H, s),
. 7.65 (1H, d, J=2.2Hz), 7.69 (1H,
d, J=8.5Hz)

35
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Exanpl e Rl err] Rl err] Rl err] 22- 27 Me
H H N np : 134[err]C (dec.)
IR (Nujol) : WasHWI%000 cnferr] By
(Cblferr], [err]) : 1.41 (9H s), 1.72
(3H, s), 5.57 (2H, s), 6.94-7.02
(3H, m), 7.13 (1H, s), 7.22-7.26 110
(3H, m), 7.36 (1H, d, J=8.7Hz), - 8.17
(1H, br s) 10 12 13 14 S 470 (MrH) | err]
5.8 H Example 4 R*%, R Y
np : 143.0-147. 8ppr14C ~OCH,-Tet H H ce IR (Nujol) : 3300,
3100, 2500-2700, . 182-1 1715, 1630, 1600, 1500,
1235 cnferr] mp : RRAS (DVBO d[err], [err])
1.34 (9H s), IR (Nujol) : 370@-3)1)0(,351259) em5i81 (2H, -
s), 7.37 (1 1. 47
(1H 20 NMR (DMSQy d5'7 §§2 &JﬂS 35, 6§§ I%—< Z
7.71 (1H, d, J=8.5Hz), 7.89 (1H, (2H, br s), 5 28 (2H, s), 5 62 dd
J=1.4, 8.4Hz), 8.33 (1H, br 6.99 , 8 35
(1H, d, J=8.4Hz), 8.43 (28, s), 6.99 UK, dd'sf
MASS : 531 (MrH)[err] 30 8.9Hz), 7.36 (1H, dd, J=1.7,
10 ' : 8.5Hz), 7.47 (lH, s), 7.50 (1H,
s), 7.58 (1H, d, J=8._9Hz), 7.65
(1H, s}, 7.68 (1H, d, J=8.5Hz),
7.88 (iH, d, J=2.4Hz), 8.19, (1H,
. PPy Y PPN N P P R T Y P W R Y NIt ey 4.§\-.-)-._ TNy L e e D S S I - i3 > el an R AR R "o O
_1-5 "22-17 -OCH,COCMe H 'H CH .
. mp : 137-139°C -
IR (Nujol) : 3300-1750, 1630, 1610,
1470, 1380 cm~l |
NMR (DMSO-dg, d) : 1.34 (94, s), 3.72
20 (3H, s), 4.85 (2H, s), 5.65 (2H,
s), 6.98 (1H, dd, J=9.0, 2.5Hz),
7.34 (1H, dd, J=1.8, 8.5Hz), 7.47
(1H, s), 7.51 (1H, d, J=0.8Hz),
7.61 (1H, 4, J=9.0Hz), 7.63-7.71
25 , (3H, m), 8.23 (1H, s)
MASS : 542 (M'), 528, 499, 270
30

35
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Exanpl e Rl err] Rl err] Rl err] Y ' 22-29

- (CH[ er r ] COCEtwolgr7190 CH

3300, 3100, 2500-2700, W%
1605, 1500, 1250 cnferr] NVR (DVSO-d[err],
[err]) : 1.13 (3H, t, ' J=7.1Hz), 1.34
(9H, s), 1.40-1.70 111 (4H, m, 2.67 (2H
t, J=7.1Hz), 2.60-2.75 (2H, m, 4.01
(2H, q, 12 13 7.1 . D.0b (ZH, 35), 1.1
(1H 10 Example R R 1=8. 8ip) . 735 (1H d.
J=8.5Hz), 7.47 (2%18), -0CGMe)p2HOEt H . H CH s),

7.66 (1H, br s), 7.68 (1H d,

J=8.5Hz), 8.13 (1H, d, J=8.5Hz), =P : 136.8-137.8°C 8.15
- (1H, %) : ] o IR (NujoMlSS : 32083230byHLT20rdm~2

22-30 -CH err] OH H NME! .

np :  196-198C (dec.) (eoe13,73) 182 @01 - 3300- 3100,

2500- 2700, 1630, 20 J=7.12Hz), 1.39 (9H, s)16D567 166H),

1250 cnferr] ( Od[ I rr]

1.41 (9H, s), 4.61 s), 4398 (M0 Iﬁrl%%e’ a1‘7’22(1H

br s), 5.66 (2H, s), 68§, tsy, 4d. 25752142, d,

J=8. 4z), 0.9H2), 8,35 ﬁ#§ GHly, 747

(1H, 230 ik 3 S Jrqg

M, 8. 13 (1H, d, J=8.5Hz), 8.15 ad,“p=1787 e 58y V.47 x| solH s)

MASS : 485 (MrH)[err], 440 7.12 (1H, d, J=8.9Hz), 7.23-7.27

(2H, m), 7.81-7.84 (2H, m)
MASS : 585 (M4H)

e . R S N S
d‘dﬁ-'hd-wﬂ ST W, - PSP o S T 1-.-‘ = e iy v —
"

15 23-15 -OCHZC(Me)ZCOOMe H H CH
mp : 160°C (dec.)
IR (Nujol) : 3200-2300, 1720 cm~1
NMR (DMSO-dg, 3) : 1.28 (6H, s),
1.34 (9H, s), 3.62 (3H, s), 4.05
20 _ | (2H, s), 5.64 (2H, s), 6.90 (1H,
dd, J=2.3, 9.0Hz), 7.34 (1H, d,
J=8.5Hz), 7.47 (1H, s), 7.50 (1H,
s), 7.57 (1H, d, J=9.0Hz), 7.62-
7.71 (3H, m), 8.20 (1H, s)
25 MASS : 585 (M+H)*

30

35

o ey

i
e
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Exanpl e Rl err] Rl err] Rl err] Y 22- 31

-(CH err] COCH H H CH :
217[err] C ( Je@9%27190 5 IR (Nujol): 3%%“’3‘?@98;9)
2500- 2700, 1700, _ 1620, 1600, 1250
cnjerr] NVR (DMSO-d[err], [err]): 1.34 (9H,s)
2.52-2.60 (2H, m, 2.90-3.00 (2H, 112 :
5.64 (2H, s), 7.17 (1H, d, J=8.5Hz), 7.37
(1H, d, J=8.5kHz—26 13 13 12

(1H, s), 7.60 Example R R R (1ﬁ d, J=8.5Hz). 7.66 (1H,
s), 22-20 H g /- 68 glH d, )58 6Hz), 8. - 08 (1H,

s), 8.20 (10H, § 22- 32 H - OCH[ er r] COOVe CH

mp: 217[err]C (dec.) mp : 225-228°C (deq ) Nujol): 3100,

2500- 2700, 1760, . IR {Nujol) : 2500 16820, 1668, 1580, 1500,
1450, 5 20 f & 1200~ 118p, 1100 crr[ err]

NVR (DVMsJ err], [err]) : 1.34 (9H, s), 3.33 1500 em
(3H, s), 4.98 (2H, s), 5.95 (2H, NMR;)(DMSOsdg(1f) & Y=¥47(8§, st.1i5

(1H, t, J=7.7Hz), 7.38 (1H, dd, 2.74 (3H, s), 5.70 (2H, s),
' 7.13-7.25 (3H, m), 7.42 (1lH, br
_ s), 7.46 (1H, s), 7.47 (1H, d,
10 | J=0.6Hz), 7.60-7.68 (1H, m),
7.66 (1H, d, J=8.5Hz), 7.9-8.02

(1H, m)
 MBSS = 469H‘M+H)f',3°7'.27°.

15 mp : 143-145°C (dec.)
IR (Nujol) : 3400, 3120, 1625, 1600,
1500 cm™}
NMR (DMSO-dg, 5) : 1.34 (9H, s), 5.69
(2H, s), 7.26-7.31 (2H, m), 7.38
20 (1H, dd, J=1.8, 8.5Hz), 7.47 (1H,
. s), 7.51 (1H, s), 7.67-7.71 (3H,
) m), 8.23-8.27 (1H, m), 8.25 (1H,
s)
MASS : 455 (M+H)Y, 427, 412, 270
25 22-22 H H H N
IR (Nujol)} : 3300-3000, 1590,
1490 cm™!
NMR (DMSO-dg, 8) : 1.34 (9H, s),
30 .~ 5.91 (2H, s), 7.29-7.40 (2H, m),

7.46 (1H, s), 7.51 (1H, s), 7.46-
7.54 (1H, m), 7.63-7.68 (2H, m),
7.88 (1H, d, J=8.6Hz), 8.35 (1H,
d, J=8.1Hz)

MASS : 456 (M+H)Y, 413

35



25 J=1.7, 8.6Hz), 7.46 (1H s),
7.49 (1H, d, J=0.7Hz), 7.65 (1H, - d,
J=8.6Hz), 7.66 (1H, dd, J=0.7, 1. 7THz)

7.86 (1H d, Iz , 8.17

MASS : 543 (MM{”Z%‘}", 286 Sodi um hydri de (60%‘?‘?1’3#?71’"2%’}’3a|
oil, 0.81 g) was added into a solution of 5-benzyl oxyi ndol e-3-acetic
acid (2.5 g) in N, N- di et hyl f ormam de (40 nl) at room tenperature.
After 30 35 mnutes, 4-tert-butyl-2- [313(chl oronethyl)benzof uran- 2-

WD 9727190 PCT/ JP97/ 00073

118 yl lg:hneAQl € g2271 g) was Q.mied tlg.qthe §0I ution. Arter berng
stirred conti nuess i i WAS poured

into iFce-water ar#2-23e m OMere was aciMifiedBMth N di | uted
hydrochloric acid. The resulting precipitafe: e, .5 col | ected by
filtration and subjected to col um 'ﬁg ) ﬁoﬁﬁr‘l\gﬁét 66?%b)ny on silica gel and
el uted wigh a mxture of di Bl Fudedtl hane 3308, n810@n0l 625 he
fractions containing the obj ective conpogggomeigogo&pmed and
concentrat ed under reduced pressure. The resfdue waS crystallized
wi th aqueous 10 et hanol and th ydMBO0sdger 8) col | e3@d(IH, fs),tration

and washed with aqueous ethanol 3 @ggi(dg, SsbensgydHXymml- {dy2-
tert-butyl thiazol - 2-yl ) benzof ur an- 5- yl | met hyl )i rosPergsE N oy P

(4.15 g). - IR (Nujol) : 250-3Hp0dds 7692 - 34 8- ZHA)er r7)- 365 (1H,

U LG L) S (3 9 @ e s e, o
S), . , S), . \ , =1. o, )
s), 7.06-7.47 (12H m wmssﬁ?%55%’(mir§?iﬁTﬂq P mipg7.86

Exampl e 24 A m xture of {(1H, d, J=9.2Hz)

5-benzyl oxy- 1-[[ 2-(4-tert-butyl t hi -2 +
yl ) benzof ur an- 5-yl ] met hyl )i ndol e- 3?%%3 i'gagcf%ﬂp&'o 4930,' £3% ¥ Pd-C
(0.6.9) .and amonium,formate (2. 0 Elemangakidmalysls daled. for oft-ethanol

- o - %12y a - enes

2 oL 2,

After rinoval of the catalysts by filtrati filtrate was

concentrated under reduced pressure. The C 60.71, H 4.89, N 19.84
. : observed: C 60.75, H 4.99, N 18.94
22-24 -0OH H H N
IR (Nujol) : 3300-3000, 2500-2700,
20 ) 1590 cm~1

~ NMR (DMSO-dg, &) : 1.34 (9H, s),
5.88 (2H, s), 7.07 (1H, dd, J=2.3,
9.0Hz), 7.35 (1H, dd, J=1.8,
8.5Hz), 7.47 (1H, s), 7.51 (1H,
25 s), 7.61-7.69 (3H, m), 7.75 (1H,
d, J=9.0Hz), 9.65 (1H, s)
MASS : 472 (M+H)*t

30

35



£3

resi due was di ssolved in 10% hydrogen chl oride in nethanol (200 m)
and the m xture was stored in refrigerator for 2 ' days. The resulting
sol ution was concentrated under reduced 30 pressure and the residue was
partitioned between aqueous sodi um hydrogen car bonate sol uti on and
et hyl acet at ¥O %190 organic layer was washed with bri RETHEPTB0, e
magnesi um sul fate and concentrated under reduced pressure to give
met hyl 1-[[2-(4-tert-butylthiazol-2-yl)benzofuran-5- 35

yl ] met hyl ) - 5- hydr oxyi ndol e- 3- acet ate (1.76119 . WD 97/ 27190
PCT/ JP97/ 00073 119

Eest) IRl D TI0 TEE e y,

s), 5.29 (2H 5)22256-GCHACabEL J=0. 5H 8. 8Hzl, 6. 98V (1H,
), 7.02 (1H d. 3=0.5H2) " 7.06-7. 42 (351505 7.25-7. 33
(2H, ), 7.43 (1H, d, J=8 5Hr) MSS: 475 (MH)[err]

Exanple 25 : A mixture &R (¥uhgl) 1-3300,( B0t 26Q0yR7O0azOl - 2- .

10 ) benzof uran-5-yl ] met hyl } - 5- hydr oxyi ndpj} &y, 3-1%@ at@060- $500 em~?
g), ethyl 5-bronopentanoate (0.232 m ) and potassiu carbonafe

(0.31 g) in nethylethyl ketone (5 an\A/éQM§QT¢6'ed§)at 1.24 (3Bpctfor 18
hours. After an insoluble nmass was fil 2y ethHf f.1.34 (91.1, khe 1i2dreade was
concentrated under reduced pressure. The S ng s

- subj ected to col unmm chromat ography on l?]:ﬁq)'cg é@ (aﬁd é Ut%'\c,\f?:fmth a
m'b_xt u[ gal\pgf et hyl Scet ate and " n- tm,ar&.) ‘I?h.es{ ragl i aas .y:emqa,hnl ng t he
obj ect i conpoun were conbin c u uce
pressure. The resi due was cryst%f’?&e’dq\%ﬁ (r]f% gan'gdghﬂs?t%
crystals were 20 col 'ected by filtrat4dn(idhd sdasfiedlw(lHl, nshexXarf®-t o

give met hyl 1-{[2-(4-tert-butyl thi @z o )bqnggf n-p-yl]-
nmet hyl } - 5- (4 et hoxycar bonyl but oxy) i:ndol e- ﬁadcggtzaye) ‘(0. kj§ﬁ &
JR (Nujol) ;. 1725, 1610, .1585, 1460, 18cb-@err]. .. R

B A PN T AT S TYEE WO ) 25T
1.81-1.188 (4H, m), 2.35-2.39 (2H, 71 (3H, s), 3.75

(2H, s), 4.00-4.05 (2H, n), 4.13 ( %Pta ARa1ySis Calcd. 0% 1Hz), 5.33
(2H, s), 6.83 (1H, dd, J=2.3, c23327N 348HLPH © 97 (1H, s), 7.06

(1H, d, J=2.3Hz), 7.05- - 7.11 H H, 15
(1H, d, J=8.8Hz), 30 7.34 (1H s) (¢ 735 §1rf‘l§ 1(2} é'éf(zg%
- Found : C 58.0 96, N 16. ha

22-26 iPr H H N
mp : 132.5°C {(dec.)
IR (Nujol) : 3600-2300 cm™ !
NMR (DMSO-dg, &) : 1.29 (6H, d,
J=6.9Hz), 3.10 (1H, hept,
J=6.9Hz), 5.93 (2H, s), 7.37 (1H,

d

20

25
dd, J=1.7, 8.6Hz), 7.46 (1K, s),
7.49 (1H, d, J=8.8Hz), 7.51 (1H,
s), 7.65 (iH, s), 7.67 (1H, d,
J=8.6Hz), 7.86 (1H, d, J=8.8Hz),
30 8.14 (1H, s)

MASS : 498 (M+H)'

35



MASS 603 (MrH)[err] Exanpl e
conpounds were prepared by a simlar 35
WD 97/ 27190

26 The foll ow ng
manner to that of Exanple 25.

PCT/ JP97/ 00073

35

120 WO 97127190 [err] Exanpl elzﬂ-,ml})m
Y Physi cal data 26-1 -C(Me)[err]- H?
(Nujol) : 2200, 1720, 1250 cnierr] NVR
(Chdferr], [err]) 1.30 (3H, t,
J=7.1Hz), 1.40 (9H, s), 1.51 115 (6H, s), 4.28
(2H, g, 1=7 1Hz) n.38(2H.  S) 6. 95
(1H, dd, J=2.2, 8x8imple 7.RF2 R13 r14 Y (1H,
s), 7.13 (1H, df Sz}
D 91l 58 (3l mzi 227 Me B B N 7.40 (1H, s).
K/Agé (1E42d(I\/HrI-|)[ ] J:8.5Hz),67np58 (ikla°§)(d]ec.) N,
err - - err]- IN nmp
1 95-98[ er5] C 1k ot} 3699-3Q900FP 12250, 1738,
(18&0 C;ﬂ erzg] NMR (CDCl3, &) NVR1(BYSQod§. sp) i 9235
) S )
4.18 | (3H, s), 2?4]5722‘2g‘+75l+|z§ 941"@20%2H
(3H, m), 7.36 (1H, d, J=8.7Hz),
o 8.17 (1H, br s)
MASS : 470 (M+H)*
22-28 H -COOMe H CH
mp : 143.0-147.8°C
LS ﬂ{l}'__(NujoJ.) t 3300, 3100, _2500-2700,
e SR R e e e e 18, 1650, ~ 16001860,
1235 cm™!
NMR (DMSO-dg, &) : 1.34 (9H, s),
- 3.87 (3H, s), 5.81 (2H, s), 7.37
(1H, dd, J=1.9, 8.5Hz), 7.47 (1H,
20 s), 7.52 (1H, s), 7.65 (lH, s),
7.71 (1H, d, J=8.S5Hz), 7.89 (1H,
dd, J=1.4, B.4Hz), 8.33 (1H, br
s), 8.35 (1H, d, J=8.4Hz), 8.43
(1H, s}
25 MASS : 531 (M+H)*?
30
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-

L b S e P P )
Sed Nt edpkae e v vt

dd, J=2.3, 7.9Hz), 7.31 (1H, s),
7.38 (1H, dd, J=1.7, 30 8.6Hz), 7.48
(1H, s), 7.52 (1H, s) , 7.67 (1H
d, : " J=8.6Hz), 7.70 (1H, s 7.98
(1H, d, J=10.We232719% MVASS: W%m][err]
35 WD 97/ 27190
PCT/ JP97/ 00073 121 Exanpl e
27 A mxture of nmethyl 1-{[2-44stert-butylthiazol-2-
yl ) benzof uran-5-yl ] net hyl ] - 5- (4- et hoxycar bonyl but oxy) i ndol e-

5 m xed

3-acetate (0.2 1 sgdlunlhydr
sol vent of tefF&FvgranN%n (2 o)

:?WJKB( 166 n1% In a
net hanal leﬁ\

vas.stirred at

roon1tenperature2FQ9 4 hmurs.
solution was acidified with dil ut
precipitates were collected

give - 1-{[2-(4-tert- 10
car boxyBut oxy) i ndol e- 3-aceti c aci
2700- 2500, 1690, 1610 cnferr]

A@¢H§+4cﬂumbalu

cnf sol vent s,
hydr

t he aqueous

ey 5 SHhr 4 £ A Wrer 10"

Gk

butylthlazoI423¢L)h6a20fUB@mrE}50qrnﬂﬁsplth (4-

dﬁsﬁ_wﬂﬁ oREG d[ % ;fér SN : 1.32910

5Hz)

(9H, s), 1.6-1.8 (4H ), 2.28 (FH7. ﬂHZﬂF6173&)(9HB!£3 GZHO-Q)TO
3.9-3.95 (2H, m), 15 5. 43 (42H, 66754 Hy ddh_

8 8Hz), 7.02 (1H d. S48} m3) 2867 5(d e %ﬂﬁﬁs
7.30 (1H, d, J=8.8Hz), 275942(251(%5 !Mr4ﬁ @thZg) q7. 49
(1M, s), 7.57 (1H, br s), 7.63 (1H d, jd781fikl).5.65 (2H, s), 7.111218, (2H

br s) MASS : 561 (MtH) |

Exanmpl e 27. 25

- emmvare et vy

15

a
fol |l owi ng conpounds were prepared by adSiﬂfPa?E¥)pp4ﬁﬁ%ﬁH@P €s that

LR TR r P T PR
A e P SR

err]

s), 7.66 (1H, br s), 7.68 (1H, d,
. J=8.5Hz), 8.13 (18, d, J=8.5Hz),

CETIETTiH, s A
MASS : 531 (M+H)?

. '\.»—h-i

The
of

o
a».u oA v st

22-30  -CH,OH

20

25

H H CH
mp : 196-198°C (dec.)

IR (Nujol): 3300-3100, 2500-2700, 1630,

1605, 1500, 1250 cm~ 1

NMR (DMSO-dg, &)
(2H, s), 5.17 (1H, br s), 5.66
(2H, s), 7.25 (1H, d, J=8.4Hz),
7.35 (1H, d, J=8.6Hz), 7.47 (1H,
s), 7.51 {(1H, s), 7.65-7.70 (3H,
m), 8.13 (1H, d, J=8.5Hz), 8.15
(lH, s)

MASS : 485 (M+H)Y, 440

1.41 (9H, s}, 4.61

30

35

E-



30 35 WO 97/ 27190

PCT/JP97/00073 122
Exanpl e Physi cal data 28-1
-C( W) 2- 206- 215[err] C
IR (Nuj ol ) 6%’0"2?00 1710, PCTIIPS7/00073
1250 cnferr] ' NVR (DVSO-d[err], [err])
' 1.35 (9H, s), 1.51 (6H, s),
5.63 (2H, s), 117 6.90 (1H, dd,
J=2.3, 8.9Hz), /.38 (1H d
J=8.5Hz), 7.47 Example RL2 rR13 g4 y (IH s), 7.51 (IH
s), 7.58 10 -3 =8—OHz )
7.67 (1H, 22-31 +4CH,¥,COOH H H €H, 7.69 (1H, d,
J=8. 5HZ), 217°C V. 79 (1H d "J=2. 3HZ)
8. 16 (1B s (dec.)
MASS : 557 (MrH)[err] . 28-ER (!éapéﬁr]é?9@7§é991 -25Q9+270fy 1700,
>230[ err] 1650{ Nibob) 125344613000
1730, ' 00- 2300, 1260
cnjerr] NMR  (DMSO-figr FblVSOH[%?r]gH'[ &rr] )
(1.226 ()6H, s), 20 2.52-2.60 (23,6 m)(,l 2@%&10062)(2?4 02
H s), 4 1H,
dd, m) , 5'522.‘%‘? 2?1? ‘31%‘( d,
J:8.5FE)197.47 (1H, s), 7.50 J=8.5Hz), 7. 37 (1H, d, J=8.5Hz),(1H,
s), 7.57*F1H, d, 25 2 9..QHz
P AT 7.47 (1H, s), 7.51 (Jﬂg ? ?Hso
MASS : 571 (MtH)[err] ' (1H, d, J=8.5Hz), 7.66 (lH, s),

7 68 (1H, d,_JAB 6Hz), 8.08 (1H,
s), 8.20 (1H, s)

22-32 H H -OCH,COOMe CH
: mp : 217°C (dec.)
IR (Nujol): 3100, 2500-2700, 1760,
1625, 1600, 1580, 1500, 1450,
1290, 1200, 1180, 1100 cm™1
NMR (DMSOg, &) : 1.34 (9H, s), 3.33
| (3H, s), 4.98 (2H, s), 5.95 (2H,
. " s), 6.83 (1H, s, J=7.7Hz), 7.15
(1, t, J=7.7Hz), 7.38 (1H, dd,
25 J=1.7, 8.6Hz), 7.46 (1H, s),
7.49 (1H, d, J=0.7Hz), 7.65 (1H,
d, J=8.6Hz), 7.66 (1H, dd, J=0.7,
1.7Hz), 7.86 (1H, d, J=7.5Hz),
8.17 (1H, s)
MASS : 543 (M+H)*, 286

20

30

Example 23

Sodium hydride (60% in mineral oil, 0.81 g) was added
into a solution of 5-benzyloxyindole-3-acetic acid (2.5 g) in.
N,N-dimethylformamide (40 ml) at room temperature. After 30

35 minutes, 4-tert-butyl-2-[5-(chloromethyl)benzofuran-2-

B T T o T R, EUT

e s S A, Mg ey I e, YAt te N et L TP S A - .
e R i mal i e 3 s _,,,.W_, e 527 (M“'H‘r“'b ....,:-_,w.-,-.;.,.-..-. POVR SR ST CIENRT ) SR (VPP N P e

- ¥
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30 35 WO 97/ 27190

PCT/ JP97/ 00073 123

Exanpl e D Y Physi cal data 28-3

-CH err]- CH np : 228-230 C

(Nujol) : 335ORIAY 1790, 5 PCTAPITIO00T3] 765

1630, 1600, 1490 cnferr] NVR

(DMSO-d[err], [err]) 1.34 (9H, s),

4.73 (2H, s), 5.65 (2H, s), 118 6. 96

(1H, dd, J=2.5, 9.0Hz), 7.36 (1H

d, J=8.5Hz), 'yIAphiaggle {(2.71 g) was added to the solution. (Alfiferspeiig5l
1H, s), 7.60 ),

g.65-7?74 | stirred continuously for 4 hours, the r ?#}ééﬁé 4}x§% ?1EFZ

28- 4 -CHP@PFfd 1nt911ceTW¢ter;ggﬁ.jgg[@axygxng@S)ac1 ified with

IR (Nujol) ! d23Qfed &?IQ.Q% ic E?I—clld. The réé8Ptidddrecipifatrdalferglierr]

TN?O(?¥EC>d[errl§ L%§¢+Q%)f11traéion and subjected to column 7.26
(1H, dd, J=2. dhrSmdtBdraphy on silica gel and eluted with a m%xzure7o§0 (1H,
dd, J=1.9, 8. 0] . A4

7.51 (1H S),gkgﬂlog5methane and methanol. The fractiong @fnﬁiFPlég ﬁh

J=2.3Hz), 7.6d4bjective compound were combined and concenﬁ&bHedShndérGG (1H,
d, . =8. 6 7..88

J=9 1Hz) 25 reduced pressure. The residue \ﬁﬂ%scryg% (zﬁg E.gp ?queous

El emenkt®l AnaetRanolcand) thepcrystals were collected by filtration anderr]
C 53.51, H 5.Pdshddt 5130 aqueous ethanol to give 5-benzyloxy-1-{[2- (4-

tert—butylthxazol 2-y1)benzofuran- —yl]methyl)1ndole-3-acet1c

20

25

30

35

acid (4.15 qg).

wzﬁg;xgxgxun;nix_ - 250052700;:7-1700;:- 14805 cn™ L -

R Y N ey
et i BT e e

PPN

NMR (CDCl3, &) : 1.40 (9H, s), 3.78 (2H, s), 5.08 (2H,
8.9Hz), 6.96

s), 5.31 (2H, s), 6.91 (1H, dd, J=1.8,
MASS : 551 (M+H)+. 286

Example 24

A mixture of S5-benzyloxy-1-{[2-{4-tert-butylthiazol-2-
yl)benzofuran-5-yl]lmethyl}indole~3-acetic acid (3.0 g), 10%

Pd-C (0.6 g) and ammonium formate (2.0 g) in a mixed solvents
of ethanol (60 ml) and water (6 ml) was stirred under reflux

for 18 hours. After removal of the catalysts by filtration,

the filtrate was concentrated under reduced pressure. The

residue was dissolved in 10% hydrogen chloride in methanol

(200 ml) and the mixture was stored in refrigerator for 2

days. The resulting solution was concentrated under reduced

pPressure and the residue was partitioned between aqueous

sodium hydrogen carbonate solution and ethyl acetate. The

organic layer was washed with brine, dried over magnesium

sulfate and concentrated under reduced pressure to give
methyl 1-{[2-(4-tert-butylthiazol~-2-yl)benzofuran-5-

yllmethyl}-5-hydroxyindole-3-acetate (1.76 g).

e e



Found : C 53.49, H 4.56, N 16.54 30 Exampl e 29 A
m xture of methyl 1-[[2-(4-tert-butylthiazol-2-

yl ) benzof uran-5-yl ] net hyl ) - 5- hydr oxyi ndol e- 3-acetate (0.474 35 g),
benzyl 4- bron%%_l e (0.34 g) and potassi um car bonat e P g) in
N, N- di net hyl f (5 M) was stirred at 50C 190
PCT/ JP97/ 00073 124 for 8
hours. After being cooled to roomtenperature, the m xture was
poured into ice-water and extracted with elh§l acetate. The
organi.c | ayer was washed with brine, dried over magnesj um sul f at e

and concentrated und®r (Neatiled psaQ&urk’20, 1619, 1$R8.r 360U vins subj ect ed
to col um chromat ogsmRrhYco01g) | 6Fa: 1.40 (9rgels)and ebusd, Vi h £ 4 X4 e
of n-hexane and ethyl ace atg tions contalnlnqathe

! Bzddubeds

. The _f
obj ective conpound were EombPndd (2H, s). thr:?(‘fr ?gﬁceﬂfir af 2% Inder

pressure to give nethyl $%iH3-s), 7.02 (1H, d, J=0.5Hz), 7.06-7.12 (3H, m),
(benzyl ogycar bonyl ) propoxybsls [{2- (At &t - Butyl thiazgl - 2- 10

yl ) benzof ur an- 5-yl | net hy?)%%d?ﬂ £e§362§{c'e1$gt'eq('(§¥'3é?§) .8' ‘? 8.5Hz) I R
(Neat) : 3100, 2950MAS$25, 4B35(M#BH75, 1480 cnferr] . NVR
(CbCferr], [err]) : 1.40 (9H, s), 2.08-2.21 (2H, m, 2.60

(2H, t, J=7.3Hz), 3.70 (3H, s), 3.74 (2H, s), 4.05 (2H, t, J=6.0Hz), 5.13
(2H, s), 5.32 E#aERle 256 80 15 _ (1H, dd, J=2.3, 8.8Hz),

g- gg_ (71;5 ?)7H 7.05 Alflix€ure of methyl %-4{1‘:[)22-{ﬂjfgréf]ﬂi%tys]&kq%zgilé-( 3H, m,
MASS 651 i%El&f%ﬁ?f“ran‘stﬁi1meﬁkaﬂﬁré‘éﬁdréxyindo16-3-ECPﬁéteoKpoﬁﬁng
conpounds wer egps epthell bromipentahoate (0.23Z8HNE ardd PgotaksehmExanpl e 29.
[err] carbonate (0.31 g) in methylethylketone (5 ml) was stirred at

80°C for 18 hours. After an insoluble mass was filtered off,

<o the.filtrate.was concentrated under -reduced pressure: The: = .«

v
L P
¥

15 resulting syrup was subjected to column chromatography on -
silica gel and eluted with a mixture of ethyl acetate and
n-hexane. The fractions containiﬁg the objective compound
were combined and concentrated under reduced pressure. The
residue was crystallized with n-hexane and the crystals were

20 collected by filtration and washed with n-hexane to give
methyl 1-{[2-(4-tert—butylthiazol-2-yl)benzofuran-S-yl]-
methyl}-S-(4-ethoxycarbonylbutoxy)indolg-B-acetate (0.23 qg).

IR (Nujol) : 1725, 1610, 1585, 1460, 1360 cm™*
NMR (CDCl1l,, 8) ¢ 1.25 (3H, t, J=7.1Hz), 1.40 (9H, s),

25 1.81~-1.88 (4H, m), 2.35-2.39 (2H, m), 3.71 {(3H, s),

3.75 (2H, s), 4.00-4.05 (2H, m), 4.13 (2H, q,
J=7.1Hz), 5.33 (2H, s), 6.83 (lH, dd, J=2.3,
8.8Hz), 6.97 (1H, s), 7.06 (1H, d, J=2.3Hz), 7.05-
7.11 (2H, m), 7.11 (1H, s), 7.15 (1H, d, J=8.8Hz),
- 30 7.34 (1H, s), 7.45 (1H, d, J=B.5Hz)
MASS : 603 (M+H)*

Example 26
The following compounds were prepared by a similar
35 manner to that of Example 25.



30 35 WD 97/ 27190

PCT/ JP97/ 00073 125

Exanpl e R9 R12 Physi cal data 30-1
- CH[ er r] COOWVe -OCI—I{lerr]COOBzI IR (Neat): 1730, 1580, 1480 cnferr]

NVR (CDCl [er YO )" : 1.40 (9H, s), 5 PCT/JP97/00073

3.69 (3H, s), 3.70 (2H s),
4.71 (2H, s), 5.25 (2H, s),

5.33 (2H, s), 6.90 (1H, dd, 120
J=0.5, 8.8Hz), 6.97 (1H, s),
7.05-7.09 (2H, m), 7.12 (1§, 10 s),
7.17 (1H, d, J=8.9Hz), N 7.24 (1H
s), 7.29-7.36 (6H, I i m, 7.46 (1H
d, J=8.5Hz) s @S @ 623 (MrH)[err]
30-2 -CN -OCH err] CN | R & 1230 cnferr] 15
NVR (CDgl [err], [err]) 1.40 (9H,
4.83 (2H, s), 5.41 (2H, s), 7.00
(1H, s), 7.01 (1H, dd, J=8.9,
2.5Hz), 7.12 (1H dd, J=8. 5,
1.9Hz), 7.18-7.34 (3H, 20 . o . m, 7.39
(1H, s), 7.52 (1H, D-COCEt  J=8.5Hz),
7.65 (1H, s) ; MASS._ 466 (Merr])
- 270 19 _Bgample  _ @\ - OCHYerr] COOME | R Ph¢§idal da2a00, 1740,
1220 c er'r] 2526-1 - - o . VR I[Ulll, [_cu])
. 1.40 (9H, s). CiMe)~ CH IR (Nujol) : 2200, 172§, 7§2p8iemey
5.39 (3H, s), ) NMR (CDCly, &) : 17300 (B&H, ts), 7.02
(1H, dd, e _ J=2.4, § 9Hz), 7.12 (1H
ad, .. I=7.ABz)e TG Ho7Shy 3434 o ,
J=1 8 , 7 59 (1H, d, J Z)_l 5.38 (2H, s}, 6.95
| (1H, dd, J=2.2, 9.0Hz), 7.00
(14, s), 7.13 (1H, dd, J=1.8,.
8.5Hz), 7.21-7.28 (3H, m),
e 7.40 (1H, s), 7.52 (1H, d,
20 _ J=8.5Hz), 7.58 (1H, s)
- MASS : 542 (M+H)*
26-2 -CH,- N mp : 95-98°C

IR (Nujol) : 2250, 1738, 1500 em~1
NMR (DMSO-dg, &) : 1.35 (9H, s),
25 1.22 (3H, t, J=7.1Hz), 4.18
(2H, q, J=7.1Hz), 4.92 (2H,
s), 5.90 (2H, s}, 7.29 (1H,
dd, J=2.3, 7.9Hz), 7.31 (1H,
s), 7.38 (1H, dd, J=1.7,
30 8.6Hz), 7.48 (1H, s), 7.52
(1H, s), 7.67 (1H, d,
J=8.6Hz), 7.70 (1H, s), 7.98
(1€, d, J=10.0Hz)
MASS : 515 (M+H)?

'35



J=8.4Hz), 7.60 (1H, s) MASS 499
(Merr]), 270 35 | WO 97/ 27190

PCT/ JP97/ 00073 126

Exanpl e R er R err] Physi cal data

30-4 -CH err] oo o IR (Nujol) : 1720, 1615, 1580 Jroreers
1480, 1440, 1360 cnierr] 5 NVR
(cbcferr], [err]) : 1.41 (9H, s),

3.69 (3H, s), 3.74 (2H, s), 121 5.15

(2H, s), 5.34 (2H, sz , 6.92 (1H,
dd, J=2.5, 8.7 . 6.97-7.17 (4H,
- ) mixture of methyl 1-{[2-(4-tert-butylthiatzo h '
m, 7.30 (1H 10 ﬁsan,- %036261H, s)
7.39-7.56 (r% ) rﬂ: 7. 6? x(;lH d,
J=7.7Hz), 7.94- g]_.b!gfexe@;uqﬁn-s—yllmethyl}-5-( 4-ethoxycarbonylbutoxy) indole-

8.16 (1H, s) MASSacetat® ((¢-ld) [9r &hd 1N-38dium hydroxide (1.66 m@huihoa of

met hyl 5-[ 3- (benzyl oxycar bqnyl) propo -1 _

(o cor & buchERS S0V bie, BRERRvaRoEuTan 2 M) sRgRgthanol (1 ml)

3- ?(r:]et alt e(iznma)m.txesitmwrat m'bometempﬁrlgbl&m anzz(gl Mourand After removal

met hano enate ; . . .

room t enper at ur%f\ﬁgn%feyqu rh)spteergg8 }ég{égsg?/gég&% t"gars g?r’fgggf'egf “2th diluted

the catal yst byhydyoghiidrie acid.fi Theareswkbingpredipiteties were collemtmkst

reduced pressurg,t Qi Rt 3 (G éerds : - -4 -

butyl t hi azol -2-153{ %e%z?oé?l}?gln[3}5&?¥%?%tgﬁy‘?ﬁglg-ﬁa3€er tozglve 1-{[2-(4-tert

car boxypr Boxy)® thinzeds2ayd) penzef@yan-5-ylimethyl }-5- (4R (Nujol) :

5728 (éL251 ) 17;&11?&%@:( Hu‘tﬁﬁh@) ihdole~-3~acetic acid\\iB.G Ler;] 12[ grlr]()Z'H: t
. , S), . ) Ul y = y h ’

J=7. OHz), 3.70 (3H, ) (N ??33 : 3300, 2700-2500, 1&2&: ;?$%49561(2H, t,

J=7.0Hz), 5.31 (2H MR (BMBR-dg, 5) : 1.34 (9H, s)(itl.6dl,8Jt8H2,mB3 W28

(3
697 (1H 8), 7.06-7.17 (on ¢ gu6,7Hz e 3.8, (3204180 B, 30

561 (M+H) LBrr] 5.43 (2H, s), 6.75 (1H, dd, J=2.2, 8.8Hz), 7.02

(1H, d, J=2.2Hz), 7.26 (1H, dd, J=1.7, 8.5Hz), 7.30
(1H, d, J=8.8Hz), 7.34 (1H, s), 7.47 (1H, s), 7.49
(1H, s), 7.57 (1H, br s), 7.63 (1H, d, J=8.5Hz),
12.0 (2H, br s) : |

20 MASS : 561 (M+H)'

Example 28
The following compounds were prepared by a similar
manner to that of Example 27.
25

30

35



Exanpl e 32 The foll ow ng compound was prepared by a simlar
manner WO 97/ 27190

PCT/ JP97/ 00073 127 to

t hat of Example 31. Met hyl

1-{[ 2- (4- t er tYBFMhi azol - 2- yl ) benzof ur an- 5- PCTAPS700073

yl ] met hyl } - 5- (car boxynmet hoxy) i ndol e- 3- acet at e 5 IR (Nujol) :
1735, 1580, 1485 cnferr] NVR (CDCl [err], [err]) : 1.40 (9H,
s), 3.70 (3H, s), 3.74 (2H, 122 s), 4.71 (2H, s), 4.8-5.0
(1H, br s), 5.33 (2H, s), 6.90 (1H dd, J=2.4. 8. 9Hz),
6.97 (1H, s), 7. I0: (.20 (4H, s), 7.34
(1H, s), 7.45 "Efﬁmple D X d_1=38 5 ?H}mgaﬁ%a(t’w MASS——533

(MtH) [err] 28-1 Exaw)$-33 CH mp : 20632 E51G/| - 3-
(3" -di met hyl am nopropyl ) carbodi i m de (44, 1% yesy @fld 0 a

m xture of nmethyl 1-{[2-(4-tert- butyltﬁ??@bl) 360 o?d qd’lto'

2-yl ) bepzof uran-5-yl ] et hyl ) - 5- (car boxymet hoxy)l ndol k2 cm acetate
(145 ngy di met hyl am ne hydrochl ori de ﬁi?l Dﬁg ﬁnd 5) : 1.35 (9H, s},

1H hydr oxybenzotr| azol e hydrate (40.4 i'n di chPoromet hane

m) and then the mixture was stirred at rooh-B&npéRatthe 5K3 (2H,f &) .2
hours. After renoval of solvent, the re5|d|3egwa§m, dd, J=;2ar3t|t3| (gneql

bet ween aqueous sodi um hydrogen car bonate i et y
acetate. The organic | ayer was washed 7.3 fﬁHbr 'néfrhd?"iq?a

rragnes‘il.gm sul fate and concentrated umﬂersredum (dri-P,sssUr,e? ﬂe

resi due”was subjected to columm 25 chro og i | ic3499hyand
eluted with a m xture of n- hexane gﬂé {1 agﬁ‘{éte?c%eq?‘r actions
cont ai ni ng the obj ective conpound weie %oﬁﬁ)l et ahd Je8nS8AY ¥ at ed
under reduced pressure t:o give net hyl 5 i (dl tﬁrzt 3udh Yyl ghhgzol - 2-
yl ) benzof uran- 5-yl ] net hyI} 5- (N N-dl met hyl car bgm{) l% hoxy) - 6¥

indo| e-3-acetate (0.16.9).. . | R{LKlea$) 1730 1650, 1575,

~1480; 1340 CH] er r] T T T VR (Cgﬁbgerr]ssfeﬂmjﬁ)+ 1.407(9H sy, 27897

(3H, s}3 3. 11A3H—
28-2 -CHpC(Me)p- CH mp : >230°C

IR (Nujol) : 3400-3000, 1730,
_ 3200-2300, 1260 cm™1
NMR (DMSO-dg, 8) : 1.26 (6H, s),
1.34 (9H, s}, 4.02 (2H, s),

0 5.64 (2H, s), 6.90 (1H, dd,
J=2.3, 9.0Hz), 7.35 (lH, d,
J=8.5Hz), 7.47 (1H, s), 7.50
(1H, s), 7.57 (1H, d,

25 J=9.0Hz), 7.62-7.72 (3H, m),
8.21 (1H, s)

MASS : 571 (M+H)*
30

35



s), 3.72 (2H, s), 3.75 (2H, s), 4.72 (2H, s), 5.33 (2H,

s), 6.90 (1H, dd, J=2.4, 9.0Hz), 6.97 (1H, s), 35 7.08-7.25
(5H, m, 7.35 (1H, s), 7.46 (1H, d, WD 97/ 27190

PCT/ JP97/ 0007 3yo 9727190 ' 128

J=8. 5Hz) MASS 560 (M+H)[err] Exanpl e LG0T

The foll ow ng conpounds were prepared by a simlar manner to that of
Exanpl e 33. t Bu N

N-N 10 [err] 15 123 Exanpl e [err]

Y Physi cal data 20 _ 34-1  aning CH nop . >200C
((rzlr{ec- )] Example D y IR (Nujol )Phgml 231y 1670

cnjerr P . : -
(9H, s), 28-3 -CHy- CH  mp : 2288280HCs), 5 64 (2H s),
25 7. 0@p( tiu3dd) J=23750,8341d0),: 17

7.36 (1H, dd, J=1.7, 8.5Hz), 368 ! ‘ 17?3§ (1H
br s); 7.47 (1H, 1765, 163Q,) 1600511420 cmy,
7.58 (1H, WMR (DMB6-8), &) 62-%.83 (3H, §),

4.73 (2H, s), 5.65 (2H, s),
6.96 (1H, dd, J=2.5, 9.0Hz),
7.36 (1H, d, J=8.5Hz), 7.47
(1, s), 7.51 (1H, s}, 7.60

0
' (1H, d, J=9.0Hz), 7.65-7.74
(3H, m), 8.21 (1H, s)
T 28-4 -CH,- N mp : 180-185°C (dec.)
e IR (Nufdl) :! 3300, 2500-2700,
. 15 e T e _ \,1720, '162'0;"515'9'0;"'1'506 cm'l S

NMR (DMSO-dg, &) : 1.34 (SH, s),
4.80 (2H, s), 5.93 (2H, s),
7.26 (1H, dd, J=2.3, 9.1Hz),
- . _ 7.30 (1H, dd, J=1.9, 8.6Hz),
20 7.47 {1H, s), 7.51 (1H, s),
7.61 (1H, d, J=2.3Hz), 7.61
(18, s), 7.66 (1H, d,
J=8.6Hz), 7.88 (1H, d,
J=9_.1Hz)
25 MASS : 530 (M+H)*
Elemental Analysis Calcd. for
CogHo3N70,4S-3H0 ¢
C 53.51, H 5.01, N 16.80
Found : C 53.49, H 4.56, N 16.54

30
. Example 29
A mixture of methyl 1-({2-(4-tert-butylthiazol-2-
yl)benzofuran-5-yl)methyl}-5-hydroxyindole-3-acetate (0.474
35 g), benzyl 4-bromobutylate (0.34 g) and potassium carbonate

(0.19 g) in N,N-dimethylformamide (5 ml) was stirred at 50°C



30 7.68 (1H, d, J=8.6Hz), 7.75

(1H, d, J=2.4Hz), 8.19 (1H, S)

MASS 528 (MtH)[err] 35 WD 97/ 27190

PCT/ JP97/ 00073 - 129

Exanple [eWQ9m79 v Physi cal data PCTHRI00073
methylamno CH np : 179C (dec.) 5 I R
(Nujol) : 3500-3100, 1660 cnjerr] NVR
(DVMsO-d[err], [err]) : 1.34 (9H, s), 124

2.67 (3H, d, J=4.6Hz), 4.52 (2H,

s), 5.65 (2H, Sbr 5’ Kdurs. After being cooled to room temperature( lthedd,

j 523 gHz? O$Z )48 t.:ﬂ;pre 1v9as poured into ice-water and extracted wg:k' 99%311 (1H,

S), 7.59-7.71 acetate. The organic layer was washed with( BHing) K d7ied ¢ues

g 21 (1H s) 11gagnesium sulfate and concentrated: L%g ri@%salﬁﬁﬁ?f%?%

- 34-3 1-pyrrol Teenyesichee as subjegtedr f¢ column chromatography on 5111ca

I'R (Nuj ol ) %%Roax?@c@iu %ith a mixture of n-hexane and_ethyl acetate.

1190 cnferr] err], [err]) 1.34 (9H, s 20

1.75-2.00 (4H Thy, J@gy.qr;ycontalning the objective compound were combined

J=6.6Hz), 4.743%@ orfdentrated under reduced pressure to give methybd.$4[I2H,

i) 556'( ?a (1H, ?génzyloxycarbonyl)propoxy}—1-{ [2- (4-te5&’-bhu:'¥_].%l::1:2.§é§$-"-z%-? ' 3HZ)7

(1H, 25 10 yl)benzofuran-5-yllmethyl}indole-s3~acétate( 1b.36)g) 7. 58 (1H

gfié:?iaﬁz)si 7-63- T Onielit) : 3100, 2050, 1725, 1e1s, 1573, im%fnér

- NMR (CDC13, d) ¢+ 1.40 (9H, s), 2.08-2.21 (2H, m), 2. 60

.{2H,: t, J=7.3Hz), 3.70 (3H, s), 3.74 (2H, s), 4. 05

: _(2H, 't; J=6.0Hz), 5.13:(2H, .s},.5.32 .(2H, s),.6.80""

15 {IH, dd, J=2.3, 8.8Hz), 6.96 (1H, s), 7.05 (1lH, d,
J=2.3Hz), 7.05-7.11 (3H, m), 7.31-7.35 (74, m),
7.45 (1H, d, J=8.5Hz)

MASS : 651 (M+H)*

*
¥

20 Example 30

The following compounds were prepared by a similar

' manner to that of Example 29. .
tBu :
25 I lN
[ 0) RQ
S ~~
I /_—
\ 7/

35



30 35 WO 97/ 27190

PCT/ JP97/ 00073 130
Exanple [err] Y Physi cal data 34-4

pi peri di no- o71fPoe >200C 5 Boors
(Nujol) : 3200-2200. 1620, Pt

1250 cnferr] o NVR (DVMSO-d[err], [err])
1.34 (9H, s), 1.45 (2H, br s),
1.62 (4H, br 125 s), 3.44 (4H, br s),
4.82 10 (2H._s), 5.64 (2H_s). 6.95
(1H, dd, J=2.4, 7. 12 Phvsical d (1H,
dd, J=1.7, 8. 5|41g dfple B R ysica. data Cir—s)
7.51 (1H, s). 7.88-1 -CH,COOMe -OCH,COOBzl IR (Neat): 1730, (LBE0,d}14868cHtE),
7.63-7.70 15 3H, 1) 408,49 (IH )
MASS 596 (MrH)[err] 34-5 ool F2%-3 CVE rnr:?‘:’w (3ot

| R (Nuj olg 3500- 2500, 1620, 3.69 (3H, s), 3.70 (2H, s),
1250 cnjerr] 20 4. 71Iwgﬁ( dperr, r])
1.34 (9H, s), : QWBC§Ob§ %H' fi

s), 4.86 5.33 (2HhHs)s) 6. QOGAII(IQHM,S)
5136 dd, J=1.8, 8.5Hz), 7.34 25 9=0.8) lduzi 264978(ﬂﬁt)3)7lﬁf
s), 7.38 (1H, s), 7.47- ) 7.05-7.09 (2H, m), 7.1% @4l 4p,
m, 8.1841H s) s), 7.17 NRES 4, 398.4nén) [err]

7.24 (1H, s), 7.29-7.36 (6H,
m), 7.46 (1H, d, J=8.5Hz)
;) v MASS : 623 (M+H)Y
. 30-2 -CN __:§CH2¢Q_' IR (Nujol) : 2200, 1230 cm™!
ST .Tnm e CBGLay B) ¢ 1040 {SH, B
T 4.83 (2H, s), 5.41 (2H, s),
7.00 (1H, s), 7.01 {(1H, dd,
J=8.9, 2.SHz), 7.12 (1H, dd,
J=8.5, 1.9Hz),7.18-7.34 (3H,
20 | m), 7.39 (1H, s), 7.52 (1H,
d, J=8.5Hz), 7.65 (1lH, s)
. MASS : 466 (M%), 270 -

30-3 -CN -OCH,COOMe IR (Nujol) : 2200, 1740,
1220 em~1
25 NMR (CDCl3, &) : 1.40 (SH, s),

4.70 (3H, s), 5.39 (3H, s),
7.00 (1H, s), 7.02 (1H, dd,
J=2.4, B.9Hz), 7.12 (1H, dd,
J=1.8, 8.4Hz), 7.14 (1lH, d,
30 . B J=2.4Hz), 7.27 (1H, s), 7.29
(1, d, J=8.9Hz), 7.3% (1H,
d, J=1.8Hz), 7.52 (1H, d,
J=8.4Hz), 7.60 (1H, s)
MASS : 499 (M%), 270

35



30 35 WO 97/ 27190

PCT/ JP97/ 00073 131

Exanpl e [err] Y Physi cal data 34-6
4- 1t hi o- CH . >230C 5 nmor phol i nyl | R
(Nuj ol ) : 3586-’5%’6@ 1620 cnferr] PCTAPI7/00073

NVR (DVSO-d[err], [err]) : 1.34 (9H, s),
2.73 (2H, s), 2.89 (2H, s),

3.74 (4H, s), 4.85 (2H, s), 126
5.65 (2H, s), 6.96 (lH dq 10
)17, 8 o) EKaEBLe(1iR0s RV Physical data
%?18(53 (i?_l S)oSZ ZeHjcodhe _ocy, IR (Nfggg.') fdgﬁﬁﬁ:li 580
(MtH)[err] 15 34-7 4-neth CH mp : 232[err]C (dec.)
piperaﬁ%n-l-yl IR (Nujol): 3688oM308R 16013, &) : 1.41 (9H, s),
}2_5(1). 34 GEBL, 5) | 3.69 (3G} (IR ol 565 3Ler2§?
2.35 (4H, br 20 . 5.15 (2H, s), 5%)34 4280 64H, br
s), g- 8421 6.92 (1H, dda%-ﬁ)s 3. Qﬁz)KZH
g)szj 7.34 .97-7.27 (i @, 7430 §1H, 7
?1aHz)3o 774;5 . s), 7.36 (1H, s?lHﬂ ngEZgBSHZ)
7.62-7.72 (3H, m), 7-59(3‘|3|,Hj’ 18 16 . (1H,
S) ; J=7.7Hz), 7.94-8.04 (2H, m),
: - B.16 (1H," s) :
e | ( MBSS : 623 wvH)t '
" T - oy
A solution of methyl 5-[3-(benzyloxycarbonyl)propoxyl-1-
{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-ylimethyl}indole- .
3-acetate in a mixed solvent of tetrahydrofuran (2 ml) and
20 methénol (2 ml) was hydrogenated over 10% Pd-C (60 mg} at
room temperature under atmosphere pressure. After removal of
the cata;yst by filtration, the filtrate was concentrated
under reduced pressure to give methyl l-{[2—(4—tert—&
butylthiazol=-2-yl)benzofuran-S-ylimethyl}-5-(3-
25 carboxypropoxy) indole-3~acetate (0.16 g).
IR (Nujol) : 2700, 1725, 1715, 1490 em~1
NMR (CDClg3, 8) : 1.40 (9H, s), 2.13 (2H, quint,
J=7.0Hz), 2.61 (2H, t, J=7.0Hz), 3.70 (3H, s), 3.74
(2H, s), 4.06 (2H, t, J0=7.0Hz), 5.31 (2H, s), 6.82
30 (1H, dd, J=2.2, 8.9H;), 6.97 (1H, s), 7.06-7.17
(4H, m), 7.29 (1H, s), 7.34 (1H, s), 7.45 (1H, d,
J=8_.5Hz)
MASS : 561 (M+H)Y
35 Example 32

The following compound was prepared by a similar manner



MASS : 611 (MrH)[err] 30 35 | WD 97/ 27190

PCT/ JP97/ 00073 . 132
Exanpl e [err] Physi cal data _ 34-8
4- cycl ohexyl 6@*3@%@” 206. 7C (dec. ) 5 plperaﬁéﬂﬁéﬁﬁbn IR
(Nujol) : 1620,
1250 cn[err] NVR (DVSO-d[err], [err])
1.18 (6H, br s), 1.34 (9H, s),
1.59 (1H, 127 br s), 1.73 (4H, br s),
2.50 -10 (2H, br s), 2.62 (2H, br s),
3.48 (4H, br s)to4tiyst (f{Example 31. s),
5.63 (2H, s), 6.94 (1H, dd, J=2.4,
8.9Hz)}, 7.35 (1H, dd, J=1.7, 8. SFE)
7. 46 (lH 15 Methyl 1-{[2-(4~- tert-butylthlazoél.)-z—ylgbepgp;fuggn-fr 57
(1H, ylimethyl}~5- (carboxymethoxy)1nddle-h;%§%§ék 2783(§%Z;[é§r3
, 8.17s(1H, s) _
g) 9 4- géthyl TBH (Npgol) $791785( ghe8q, Af85 cm pi perazi n- 1-yl
IR (Nujol) : 3650-28M0,(CDERY, &) : 1.40 {9H, N 1170 %r_{, s), 3. 74”]11
210 ?_g[HerS s), 4.71 (2H, s), 4.8-5. oN'YRH(Dﬁ/B ﬂ[ e%H'ls %2%,2 ‘D
(4H, br 6.90 (1H, dd, J=2.4, 8.9Hz3), '63947(I.I4H shr E)104. 47
and 25. 7.20 (45, m, 7.30 (19,95)02%. 38 1R) o 4L,

. 35
s), 6.98(1H m,. 7. (d, J=8.5Hz)

'MASS : 533 (M+H)t

Example 33 . - - 5
‘... . . 1-Ethyl=3-(3'-dimethylaminopropyl)carbodiimide: (46.5. mg)
15 was added to a mixture of methyl 1-{[2-(4—tert-hutylthiazo;-
2-yl)benzofuran-s-yl]methyl}—s-(carboxymethoxy)indole-3-
acetate (145 mg), dimethylamine hydrochloride (24.4 mg) and
1H-hydroxybenzotriazole hydrate (40.4 mg) in dichloromethane
| (2 ml) and then the mixtufe was-stirred at room temperature
20 " for 2 hours. After removal of solvent, the residue was
partitioned between aqueous sodium hydrogen carbonate:
:solution and ethyl acetaté.' The organic layer was washed
with brine, dried over magnesium sulfate and concentrated
under reduced pressure. The residue was subjected to column
25 chromatography on silica gel and eluted with a mixture of
n-hexane and ethyl acetate. The fractions containing the
objective compound were combined and concentrated under
reduced pressure to give methyl 1-{{2-(4- tert-butylthiazol-~2-
yl)benzofuran-S-yl]methyl} =-5- (N,N—dlmethylcarbamoylmethoxy)—
30 indole-3-acetate (0.16 g) .
IR (Neat) : 1730, 1650, 1575, 1480, 1340 cm~1
NMR (CDC13, &) : 1.40 (%9H, s), 2.89 (3H, s), 3.11 (3H,
s), 3.72 (2H, s), 3.75 (2H, s), 4.72 (2H, s), 5.33
(2H, s), 6.90 (1H, d4d, J=2.4, 9.0Hz), 6.97 (lH, s),

35 7.08-7.25 (5H, m), 7.35 (1H, s), 7.46 (1H, d,



d, J=8.5Hz), 7.47 (1H, s), 7. 50

(1H, s), 7.51-7.75 (4H, m, 8.16
(1H, d, J=8.5Hz), 30 82 and 9.24 (1H, br s x 2)

MASS 626 (MrH)[err] 35 WO 97/ 27190

PCT/ JP97/ 000 W0 9727190 FEFIIPITO0073
Exanpl e [err] Y Physi cal data 34-10

am no N np: >250C 5 I R
(Nuj ol ): 3450, 3200 (br), 2500- 128

2700, 1660, 1590, 1500 cnferr] NVR
(DVMsO-d[err], [err]) : ) ,

4.53 (2H, s), 5.89 (2H, é7665éé¥4 + 7.26
(1H, dd, J=2.4, 9.1MR$S :10560 (M+H) _ 7.35 (1H,
d, J=8.9Hz), 7.42 (1H, br s),
7.46 (1H, s), 7.50 (1H, s), 7.64
(2H, s), Example 34 7.64-7.71 (2H, n), 7.84
(1H, 5 The following compounds were prepafed Hxy aiHimllar

MASS : 529 (M err 11 methylamino N np

180-190[ err] C Pgég to Bhat of Example 33 IR (Nujol) :
3300, 2500-2700, 1650,
1600, 1500 cnferr] : NVR (DVSO-d[err],
[err]) : 2.68 (3H dggg0 J=4.7THz),
4.58 (2H, s), 5.93 N N——N (2H, s), 7.31

(1H, ddioJ=2.4, | 9.1Hz), 7.30-7.35

(1H m, N1H s), 7.51 (1H
s), 755 (1éf’ 7.68 (1H, m,
25 oN(1H| br s), 7.90 (1H, d,
J=9.1Hz), 8.05-8. 15 (1H n) B . MASS : 543
ﬁ(N“FD[efr] o ] S o ent al AnaIyS|s Calcd
15 : : . o//\‘coniz
: 15 , .
Example _N=:§16 Y Physical data
20 .
34-1 - amino CH mp : >200°C (dec.)

IR (Nujol) ': 3500, 2300, 1670 cm™l

MMR (DMSO-dg, &) : 1.34 (SH, s),
4.48 (2H, s), 5.64 (2H, s),

25 7.00 (1H, dd, J=2.4, 8.9Hz),

7.36 (1H, dd, J=1.7, 8.5Hz),
7.38 (1H, br s), 7.47 (1H,
s}y, 7.51 (lH, s}, 7.58 (1H,
br s}, 7.62-7.65 (2H, m),-

30 ' S '7.68 (1H, d, J=8.6Hz), 7.75
(1, d, J=2.4Hz), 8.19 (1H,
s)

MASS : 528 (M+H)*

35



[err] : 30 C58.79, H4.93, N

20. 31 Found : C 58.73, H5.08, N
19. 36 35 WD 97/ 27190
PCT/ JP97/ 0007 134
. 100073
Exanpl e [err 097211% Physi cal data ﬁi
dimethylamno N np : 152-164C (dec.) 5 I R
(Nujol) ~ 3300, 2500-2700, 1630,
1600, 1500 cnierr] 129 NVR (DVBO-d[err],
[err]) : 1.34 (9H, s), 2. 87 (3H,
s), 3.06 (3H s), 4.93 (2H, s),
5.93 (2H, s), kample N.,Rls Y Physical datelH, dd, J=2.3,
9. 1Hz)., ~N—gl6 7.36 (1H, d, J=8.5Hz), 7.47
(1H, s), 7.51 (4H—sy—"F—60— +—76
(3H m, 7.87 (1B4-® methylamino CH mp : 179°C (dec.) J=9. 1Hz) 15
MASS © 5%7 (MtH)[err] - 34-13 fatiPol) : NsoolBy 6l Peo e300,
2500-270%, mor phol i nyl fihio1) g@?o, Al
crerr] NMR NNMSODdeo- 8P efr] 1-Bér #95, :s).1. 34
(9H, s), , 2.67 430; 2480346, 4.52
2.70-2.80 20 (44, m,_4.96 (%ﬁ,,s),
5.93 (@, sdy 57637 (¢Hy Slyg, 7 P2 3,
9.1Hz), 7.36 (1H, dd, J=1.9, (1H, dd, J=2.4, 9.0Hz), 7.36
8.6Hz),.Z.47 (1H, s), 7.51 ' _ , S),
ooy 36 (3H, s), 25 | (1H, d, J=8.5Hz), Bt§ 1‘1(#‘%,
J=9. 1Hz) MASS7.51615H, 646, 7.59-7.71
(3H, m), 7.77 (1H, d,
- ; e .. 8.21 (1K, s)
15 MASS : 542 (M+H)t
34-3 1-pyrrolidinyl CH mp : >230°C
IR (Nujol) : 3500-2300, 1615,
_ 1190 cm~l
: NMR (DMSO-dg, &) : 1.34 (9H, s),
20 : : . 1.75-2.00 (4H, m), 3.55 (2H,
t, J=6.6Hz), 4.74 (2H, s},
5.64 (2H, s), 6.95 (1lH, dd,
J=2.4Hz, 8.9Hz), 7.35 (1H,
dd, J=1.7, 8.5Hz), 7.47 (1H,
25 s), 7.51 (1H, s), 7.58 (1H,
d, J=8.9Hz), 7.63-7.70 (3H,
m), 8.18 (1lH, s)
MASS : 582 (M+H)*
* 30

35



Exanmple 35 30 Met hansul fonyl chloride (0.13 m) was added to the

sol ution of nethyl 3-hydroxy-2, 2-dinethyl propionate (0.13 Q) and
triethylamne (0.28 m) in dichloronethane over 20 m nut es at
-40[err]C. After 1 hour, the reaction m xture was all owed to warm
to room t enpeWdMRHMNI concentrated under 35 reduced pPEHIRFTA0073 The
resi due was partitioned between aqueous sodi um hydrogen carbonate
sol ution and ethyl acetate, WO 97/ 27190

PCT/ JP97/ 00073 130 135 and
the ethyl acetate |ayer was washed vvith bri ne, dried over

magnesi um sul f a+e—are—evr-aporatet—tmaer—reducet—pressure U grve—
t he correspondi ylate (Q181 Q) m xture of

1-{[2-(4-tert-Db HaleazoJquR;h)benz furan-5-yl]ne }pﬁs c}alsdata

hydr oxyi ndol e-3-carbonitrile (O 35 ). the nesylate (0 21.9) and
pot assi um car bonaj§ 40ﬁ.§ae§)id'iﬂob' N- & ey fgrmde (5 m) was
stirred at 100[errf_C f

20 hours. After cooI i n%t reaction
m xture Was poured into water and made abf dif3I@h ® 3200- ~2200; 1840
hydrochl oric acid. The resulting precipitates were 1Q250 a0l ect ed by

filtration and washed with water and suhject
chromat ography on silica gel and el uted &gdso ~de- 6) #gng?H’et‘ﬂyl
acetate and toluene.. The fractions lca® 2, nbrt be,ob}&tl% br
conmpounds were combi ned and concentrgte detyyr edyc p ure to
give 1-{[2-(4-tert- 15 butyl t hi azol - 2-yl Uegszg?luran SQP fﬁ’et{ne/‘ﬁ 5-(2-
met hoxyaar bonyl - 2- met hyl pr opoxy) i ndol e- 3- car bi@H.t sl-e S¢ 641821“1: s), 6§85
| R (Nuj ol) 2200, 1725 cnferr] (1d\ll\/lad('CQCb[grr§‘gﬁg,r,r]-) 35
1.34 (6H, s), 1.40 (9H, s), 3.70 (3H, 20 (2
5.39 (2H, s), 6.91 (1H d, _ (l?zgdgmz?‘lﬁ 998(§#F>e)7
Eiﬂ g, J=8.5Hz), 1=8.5H), ; ég (712(6.21(,36) ,M7..51. $7u( 18}, S).. 537431
(MeH [err} 25 | Exanpl €36 - - M) a, a=s.omz), 768 90

15 (34, m), 8.19 (1H, s)

MASS : 596 (M+H)t

34-5 morpholino- CH mp : >230°C

IR (Nujol) : 3500-2500, 1620,
| * 1250 cm~!
20 NMR (DMSO-dg, &) : 1.34 (SH, s),

3.30-3.80 (4H, br s), 4.86
(2H, s), 5.64 (2H, s), 6.96
(1H, dd, J=2.4, 8.9Hz), 7.36
(14, dd4, J=1.8, 8.5Hz}, 7.34
25 (14, s}, 7.38 (1H, s), 7.47-
7.71 (4H, m), 8.18 (1H, s)
MASS : 598 (M+H)*

30

35



Trifluoroacetic acid (10 mM) was added to a m xture of
4-tert-butyl-2-{5-[(3-cyano-5-benzyl oxyi ndol - 1-

yl ) met hyl ] benzof uran-2-yl }thi azole (0.54 g), mcresol (0.28 30 m),
t hi oani sol e (Qa$rley and et hanedithiol (0.56 m) under PCT/IPYTI00073
ice-cooling. After being stirred for 4 hours, the mxture was
poured into water (100 m) and the resulting m xture was

neutralized wi th aqueous sodi um hydrogen carbonate sol ution and
extracted with ethyl acetate. The organic |Ber was 35 washed with
water, brine syccessively, dried over magnesium WO 97/ 27190
PCT/ JP97/ 00073 136

sul fate and condExampieed | S reduced pressure. PRysical dataresul ting
resi due was subjected to C‘T chronatography on silica gel and
eluted wth a mxture—of—tottvere—and—etfy feet-ate—Hre—+aetons

containing the obff#étivedttrund %H mpwre>83AEF ned and concentrated

under ' reguced pressure tgo IR (Nujol) : 3500-2500, 1620 -1
4-tert-butyl-2-(5-](3- cyang!bS hyci[roxyl ndol - ( ujo ) ! cn
yl ) met hyl ] benzof uran- 2-yl }t hi azol e (305 N¥§) (DMSO'dsr &) IIRIAUSE) s},

3;,50::)2220&2&200)(:”[66%3] 10 NVR (UVQOVQ[&H,]Z s)[erzr.]a)s )(2}% gg Eiﬂ

S), . , S), .

d, J=2.2Hz), 7.36 (1H, dd3 ?9-1‘%" 855Hz4) 8% (2%, (Bl o).
7.48 (lH d, J=8.5Hz), 7.506%1t2H;s)s),7.6696 (1H, aj, 7.66
1H, J=8.9Hz), 8.37 (1H._.S 1

&Ass B (MH[err] 15 ) Exanpl e 39 G2, é9§§%,QAW”P tdig ofid-

4-tert-butyl-2-{5-[(3-cyano-5-hydroxyi ndol - J=1.7, 8.9Hz), 7.48 (1H, s),

1-yl ) nmet hyl ] benzof uran-2-yl }thi azol e (158 ny | Jyodind 0.

m ) and sodium carbonate (0.1 g) in NN 20 1 5{“9(]!3}’ é’ fgr %lzm7dgl(iqé

was stirred for 3 days at room, : t enpBk at‘lrr%’ ﬁ%@ Bésul ting mxture
was diluted with brine .and extrmss:d vvlsfm ey Tacet ate. The
- or gani C1§ ayer ' E o ol

V\Td.bllcu WI t || UI LA U| 1 ccr OVl ||au||co| tH-Strrate

and- conci‘h’f.f atEdakhydr r edu€Bd BPessBECo (geQe) 4-tert-butyl - 2- 25
{5-{(3-cyano- 5- net hoxy Mazinyh).ggt hyl 1he dnan- 23600-2300, Y626 hi azole.

IR (Neat) : 2230, 1620, 1530, 1490, 1460, 1380, 1250 cq-1
cm
NMR (DMSO-dg, &) : 1.34 (9H, s),
2.26 (3H, s), 2.35 (4H, br
20 : _ s), 3.50 (4H, br s), 4.84
(2H, s), 5.62 (2H, s), 6.92
(1H, dad, J=2.4, 8.9Hz), 7.34
(1H, dd, J=1.7, 8.5Hz), 7.47
(1H, s), 7.50 (1H, s), 7.55
25 | (1H, d, J=8.9Hz), 7.62-7.72
(3H, m), 8.16 (lH, s)
MASS : 611 (M+H)™

* 30

35



1230 cnferr] NVR (CDCl [err], [err]) 1.40 (9H, s), 3.87 (3H,

s), 5.39 (2H, 30 s), 6.93 (1H, dd; J=2.4, 9.0Hz), 6.99 (1H,
s), 7.12 (1H, dd, J=1.9, 8.5Hz), 7.19 (1H, d, J=2.4Hz),
7.25 (1H, d, J=9.0Hz), 7.26 (1H, br s), 7.39 (1H, d,
J=1.9Hz), 7.5YOPTEIMY J=8.5Hz), 7.59 (1H, s) VAREY/IPITA0PT3
(Merr]), 270, 255 35 WD 97/ 27190

PCT/ JP97/ 00073 _ 137

Exanpl e 38 The foll owi ng conpand was prepared by a simlar
manner to that of Exanple 37.

1-{[2-(4-tert-ButylTtnr azorl - Z-yTI ) penzofruran-s-yrmettyt =

5- met hoxyi ndazo rboni tgid e

IR (Nujol) : 22%%213%%0 c ﬁ Y I:%h?f)%g%'d?err] [err])
1.35 (9H, S), 3w85—3H—s) 5 gq 10 (2H__ s) 20-7.26 (2H
r?, 7.38 ElH dd34981. £-cyclohexyl CH mp : 8265@7°i;ﬁd@% H1H, S) 7-52d(1H,
s), 7.67.(1H, s, . 7,70 7.95 (1H, d,
J=9. 5Hz)° Waz%‘ﬂ‘(y&m[égk%’ i’y ]%&971%38039 1620,

A mxture of 5-{1-{[2-(4-tert-butylthiazol- 1250 cm™?

yl ) benzof uran-5-yl ] met hyl } - 5- (car boxyne &? I} 1H—
tetrazole (60 ng) and 1,1 -carbonyl dii kggzg%ﬁ G%ﬁmﬁl) -18 (6H, br
di chl oromethane (2 m) was stirred at roomte)rrpela:ithr(eQH,orsw 2059 (1mpurs.

And then, dinethylam ne hydrochloride (16.5 gg)g@nd 5 riet hyl ne
(0.5 0t)q:vvere added to the m xture succse)gswe 3y “Kfth %? é( %’n

stirre 18 hours, the m xture waS2io Rie irate §2uk By bédﬂbed
pressure. The resulting resi due was :a,qgil(fq;gdw tsh digl ygegizﬁ
hydrochloric acid and the 25 resul ting m xture was extracted W th
ethyl acetate. The extract was wasHed wi%h @Hn&) - dfr 3% My
magnesi um sul f ate and concentr at ed Lduieraﬂzeducedsnwsswrss (e
resi due was , subj ect ed to coI urm chro t agr.a hy 0 i e nd
fesiduewas AR QUARNY 085} | 153, 985,
15 s), 7.50 (1H, s), 7.57 (1lH,
d, J=8.9Hz), 7.63-7.71 (3H,
m), 8.17 (1H, s)
. MASS : 679 (M+H)*
34-9 4-methyl CH mp : 179.1°C (dec.)
20 - piperazin-1 -yl IR (Nujol) : 3650-2500, 1660,
amino 1270 cm~1
-NMR (DMSO-dG, 8) : 1.34 (94, s),

2.24 (3H, s), 2.85 (4H, br
s}, 3.47 (4H, br s), 4.47 and
25. 4.91 (2H, s x 2), 5.62 (2H,
s), 6.98 (1H, m), 7.35 (1H,
d, J=8.5Hz), 7.47 (1H, s},
7.50 (1H, s}, 7.51-7.75 (4H,
) m), 8.16 (1H, d, J=8.5Hz),
30 .. '8.82 and 9.24 (1H, br s x 2)
| MASS : 626 (M+H)*t

35



with a mxture of chloroform ethyl acetate and nethanol. 30 The

fractions containing the objective conpound were conbi ned and
concentrat ed under reduced pressure to give 5-{1-[(2-(4-

tert- butylth| ) benzof uran-5-yl ] net hyl }-5- (N, N- 100073
dlnethylcarbanDyP%et oxy)indol -3-yl}-1Htetrazole (30.1 np). FCTIIES?

np : 258[err]C (dec.) 35 IR (Nujol) 3100, 2700-2500, 1630,
1620, 1500, 1490, - WD 97/ 27190

PCT/ JP97/ 00073 133 138

1390, - 1345, 1320, 1300, 1260, 1240, 1210 cnjerr] NVR
(DVMsO-d[err], [err]) : 1.34 (9H s), 2.86 (3H, s), 3.05 .
(3H, s), 4.82 (2Hexanple. GﬁELJHH @ 96 (1H, dd,Physical data J=2.6,
9.0Hz), 7.36 (1H, d, J= r1$ 47 (1H, s), 5 7.51 (1H s),
7.59 (1H, d, J=9—6+&} 7."” +—r-0—3H; M—8—20—H—s)
Exanpl e 40 34-10 The amgmbowi ng ‘NonpeRntls >aRa"eranrepar ed by a simlar
10 "manper to that of Exanple 39. IR (Nujol): 3450, B26b]l (82), 2500-

2700, 1660, 1590, 1500 cm~!
MMR (DMSO-dg, 5) : 1.34 (SH, s),
4.53 (2H, s), 5.89 (2H, s},
7.26 (1H, dd, J=2.4, 9.1Hz),
10 7.35 (1H, d, J=8.9Hz), 7.42
(1H, br s), 7.46 (1H, s},
7.50 (1H, s), 7.64 (2H, s),
7.64-7.71 (2H, m), 7.84 (1H,
. . . _ - d, J=9.1Hz)
15 " mmss : 529 (m#H)*, 504

2 STy

34~11 methylamino N mp : 180-190°C (dec.)
IR (Nujol) : 3300, 2500-2700,
1650, 1600, 1500 cm~1
| NMR (DMSO-dg, 8) : 2.68 (3H, d,
20 S .J=4,7H2), 4.58 (2H, s), 5.93
(2H, s), 7.31 (1H, dd, J=2.4,
: 9.1Hz), 7.30-7.35 (1H, m),
' 7.47 (1H, s), 7.51 (1H, s),
7.65 (1H, s), 7.68 (1H, m),
25 7.69 (1H, br s), 7.90 (1H, d,
J=9.1Hz), 8.05-8.15 (1H, m)
MASS : 543 (M+H)t
Elemental Analysis Calcd. for
| | Cp7Hp gNg035-1/2H,0 : ‘
30 _ ' : ' . € 58.79, H 4.93, N 20.31
Found : C 58.73, H 5.08, N 19.36

35

- ._/.v,.,'rl_‘,-



25 30 35 WO 97/ 27190
PCT/ JP97/ 00073 139
Exanpl e [err] Physi cal data 40-1
amno : 181-186[err] C (dec.) 5
| R (Nuj ol) : wasm1903300, 1670, PCT/IP97/00073
1630, 1600, 1510, 1260, 1220
cnjerr] NVR (DMSO-d[err], [err]) :
1.34 (9H, s), 1.41 (6H, s), 5.64
2H 10 134
(2H, s), 6.97 (1H, dd, J=2.3,
?iakh), 7.30 (IA, Dr s), /.38
: 5Hz) 7. 47
r1S S
(1H, Exemple  _y—Pie Y %gy% &5’ T4k 7.56 (1H,
br s), 761(1H d, J89Hz) 15
7.68 (1H s), %Qlélwi:ugethylam.Lno N mp : 152-164°C (dec.)
J=8.5Hz), 7.84 %—2 3Hz),
8.19 (15 s) IR (Nujol) IVAS?OO' 5335000('@3% rFerr],
309 40-2 - met hyl am no np 163827[L600) G.mhea:n)
NMR (DMSO—dG, 5) : 1.34 (QH: S)_l
2.87 (3H, s), 3.06 (3H, s),
4.93 (2H, s), 5.93 (2H, s),
10 7.26 (1H, dd, J=2.3, 9.1Hz),
7.36 (1H, d, J=8.5Hz), 7.47
. (1H, s),. 7 51 (1H, s), 7.60-
7.70 (3}:, . 7 87 (1H, d,
J=9.1Hz) - | '
15 _ MASS : 557 (M+H)+_-,-
34-13  4-thio N IR {Nujol) : 3300, 2500-2700,
morpholinYl ' 1620, 1500 cm';
| NMR (DMSO-dg, 8) : 1.34 (9H, s),
2.5-2.80 (4H, m), 2.70-2.80
20 (44, m), 4.96 (2H, s), 5.93
{2H, s), 7 27 (1H, dd, J=2.3,
9.1Hz), 7.36 (1H, dd, J=1.9,
8.6Hz), 7.47 (1H, s), 7.51
{(i1H, s), 7.60-7.70 (3H, s},
25 7.88 (1H, d, J=9.1lHz}
MASS : 615, 616
Example 35
30 Methansulfonyl chloride (0.13 ml) was added to the
solution of methyl 3-hydroxy-2,2-dimethylpropionate (0.13 g)
and triethylamine (0.28 ml) in dichloromethane over 20
minutes at -40°C. After 1 hour, the reaction mixture was
allowed to warm to room temperature and concentrated under
35 reduced pressure. The residue was partitioned between

agqueous sodium hydrogen carbonate solution and ethyl acetate,



20 IR (Nuj ol ) 3400, 2500- 2700,
1640, 1630, 1610, 1550, 1480,

1460, 1410, 1380 cn{err] NMVR
(DMsO-d[err], ‘g ggi,? 1.35 (9H, s), PCT/IP7/00073
1.39 (6H, s), 3H, d, 25

J=4.8Hz), 5.42 (2H, s), 6.94

(1H, dd, J=2.3, 8.9Hz), 7.39 (1H,
dd, J=1.7, 8.5Hz), 7.48 135 (1H, s),
7.52 (1H, s), 7.61 (1H, d,

J=8.9Hz), 7.68 (dndf 3> ethyl acetate layer was washed with brine,) ,d7ied) dvid

3' 2‘J 3&2)5HZ%3 13 magnesium sulfate and evaporated under redzi:%é ;g%'é_éﬁlfgf Eflffz)

8.20 (1H, give the corresponding mesylate (0.21 g}. A mixture of

MASS 570 (M _ 3 o Oe_ e
PCT/ JP97/ 900(73 "Q-[(efi-lm Qe Eutylthiazol 2 yl)\AQn%yfayn? 130yl]methyl} 5

Exanpl e [rdgoxyindole-3-carbpgitrile dé-35 g), the mesylare (0.21 g)
di methyl am no  addR s@lihm ca?BOate QP2 Q0. indN, N-dlmethylfomaﬁl\l/.lge (5

1630, 1600, 1150, .1120 err
(cDA [err], [err“}]) wasllsg-%r(g ag)loo*‘c for 20 hours. After cooling, the

1.61 (6H, s) 3 radtikdn m)l.xture was poured into water and made ac1d1c w1th

?1a6(gg S): 2(%.]&%9 %rochlcrs.c acid. The resulting prec:.p:.t@tgef (nrflr'e
s), 7. o7l élH dd:',ollected by filtration and washed with water)=hd/ subjédted

3 é49(|_é;_l C7j 27. %xromatography on silica gel gng 7f#v:?e'd ZJJ.{% Q%HSOd
(1H, d, J=2. 3|-|z)nn¢ugg g;g ethyl acetate and toluene.. The fractionsH s)

MASS 584 (M*‘IEDth@fihlng the ob;@ﬁw "coﬁéounds were combi X lae  Of
5{1-{[2-(4-tert-but

th -
yI )benzofst,Jr an- 5c39ln]:ﬁ\é”r'ﬁ?l ?ngﬂ%ﬁ' b‘iﬁ@%’ﬁ%&%ﬁ?ﬁﬁﬁ%l t% give fdg{[2- (4-tert-

butylthlazol 2-yl)benzofuran-s—yl]methyl} 5-(2-
methoxycarbonyl- 2-methylpropoxy) indole-3-carbonitrile (0 18
g).

IR (Nujol) : 2200, 1725 cm™l
NMR (CDC13, &) : 1.34 (6H, s), 1.40 (9H, s}, 3.70 {(3H,
20 - s), 4.02 (2H, s), 5.39 (2H, s), 6.91 (1H, d,
J=9.0Hz), 6.99 (1H, s), 7.10 (1H, d, J=8.5Hz),
7.16-7.26 (3H, m), 7.37 (1, s), 7.51 (1H, d,
J=8.5Hz), 7.59 (1H, s) :
MASS : 542 (M+H)F
25
Example 36
Trifluoroacetic acid (10 ml) was added to a mixture of
4-tertfbutyl-2-{5-[(3-cyano-5-benzyloxyindol-1~
yl)methyl]benzofuran-2-yl}thiazole (0.54 g), m-cresol (0.28
30 ml), thioanisole (0.28 ml) and ethanedithiol (0.56 ml) under
ice-cooling. After being stirred for 4 hours, the mixture
was poured into water (100 ml) and the resulting mixture was
neutralized with aqueous sodium hydrogen carbonate solution
and extracted with ethyl acetate. The organic layer was

35 washed with water, brine successively, dried over magnesium



tetrazole (112.4 ng), 2-nethyl phenyl sul fonam de (43.7 ng),

1-et hyl -3- (3" -di met hyl am nopropyl ) car bodi i m de hydrochl ori de (61.4
ng) and di met hyl am nopyridine (50.0 nmg) in N, N di et hyl f or mam de
(1.5 n) was stirred at roomtenperature 25 for 3 days._ _The resulting
m xture was PY@PEYhto water and acidified with dil 100073
hydrochl oric acid. The resulting preci pitates were collected by
filtration and washed with wat er and then di ssol ved i nto aqueous
sodi um hydr oxi de solution. The rezy%?t]i ng solution was acidified
with diluted 30 hydr ochl ori c acid an e resulting precipitates were

collected b f t a
{[2-(4- terty uéf yﬁf%éa %Qn}@?ﬁgﬁgg uran rret ypﬁeg P%L The
( 2- net hyl phenwwktdm }‘éé#éﬁﬁn‘ﬁﬁe@h‘@)@q# dm yo;}ru}w Fhromatography ay ol e

(135.7 ng). 35%ilica gel alB eldbéd 1@HtKrd Ifixture of tolued® &4 2B
PCT/ JP97/ 00073

141 I
(Nuj ol ) 35GFeLeE6. 25be. Syaetiqng(contRining;she objective compound g
1460, 1880, 13re LdBinddb68ndlddfcentratdd under reduceﬂll\ﬁ:é&m Heegijre

[err]) : 1.34 H_,sS 5 H (2H, s), 5.64
(2H s), 6.89 4%'9‘19 t&b“t Z (85 [ﬁ%z'iyamé hydroxyindol-3- 5,17 5, (3H, n,
7.46-7.70 (8Hyh))n,ethyg5benk-bfd;an-2-yl}thlazole (3@56m6Hz) 8.20 (1H, s)

MASS : 682 (MtH) [-erk] - A m xture of
4-tert-butyl-2-5- ggal orirre h I %enzo ura{n-ﬁ% 1:91 2-yl]thiazole (0.36 g),

benzyl indazol e- 3- béR’}S@r@s( 05B0 1.35 f9Han@)poballi (@ casborft™ (0. 33

g) in kBthylethyl ketone ({80 g4, g=212, WY, rrseézurwﬁr 42134, z‘xfz) 7hagrs.
After being cool ed 0. room tenperature, m xture was tered and

the 15 filtrate was ¢bRcefdr afth: nc?ersﬂrzéduaeﬂ pftlsufly. 7
was subj ected to-col umged( iRl 007 B 1) &I)I i qaseekmnds), 7. sealtqtaeddwth

a;mxture of n-hexane and e%%ﬁyjr{ gaceg_iatﬁxd ? 9 gﬁ {‘g ctlon containing the
¢onceft -

_ objectlve conpounds wer er reduced
pressure to give b¥ASS$|:1-42@- e *

(4-terrSbutylthiazol-2-yl)benzofuran-5-yl ] nethyl}-1H

i ndazol e- 3-carboxyl ate (0.40 g) and benzyl 2-[[2-(4-tert- _

but yl t hi azol - 22amRE8R32f ur an- 5-yl | net hyl } - 2H i ndazol e- 3- car boxyl ate

(0.12 g). A mixture of 4-tert-butyl-2-{5-[ (3-cyano-5~hydroxyindol-
l1-yl)methyl]benzofuran-2-yl}thiazole (158 mg), methyl lodlde
(0.1 ml) and sodium carbonate (0.1 g) in N,N-

20. dimethylformamide (1.5 ml) was stirred for 3 days at room
temperature. The resulting mixture was diluted with brine
and extracted with ethyl acetate. Thengrganicllayer was
washed with brine, dried over magnesium sulfate and
concentrated under reduced pressure to give 4-tert-butyl-2-
25 {5-[ (3-cyano-5-methoxyindol-1-yl)methyl}benzofuran-2-
yvl}lthiazole.

IR (Neat) : 2230, 1620, 1530, 1490, 1460, 1380,

1230 cm~1
NMR (CDCl;, 3) : 1.40 (9H, s), 3.87 (3H, s), 5.39 (2H,
s), 6.93 (l1lH, dd, J=2.4, 9.0Hz), 6.99 (1H, s), 7.12
{1H, dd, J=1.9, B.5Hz), 7.19 (lH, d, J=2.4Hz), 7.25
(14, d, J=9.0Hz), 7.26 (l1H, br s), 7.39 (1H, 4,
J=1.9Hz), 7.51 (1H, d, J=8.5Hz), 7.59 (1lH, s)

MASS : 441 (M%), 270, 255

30

35



25 Benzyl 1-[[2-(4-tert-butylthiazol-2-yl)benzofuran-5-
yl ] met hyl } - 1Hi ndazol e- 3- car boxyl at e IR (Neat) : 1710, 1610,
1585, 1500, 1475 cnferr] NVR (CDCl [err], [err]) : 1.40 (9H, s

)
5.34 (2H, , H, , 6.96 (1H, , 7.%%;7 H
m, 8.( 18 (i%—l VZO%% J=8. OHZ)S) ( MSA)SS 5 E mhi | err]

Benzyl 2-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-

yl ] met hyl } - 2H i ndazol e- 3- car boxyl at e 35 IR (Neat) : 1700, 1585,
1500, 1475 cnferr] WO 97/ 27190; 37 :
PCT/ JP97/ 00073 142 NVR

(Chlferr], [erwo (9H s) 5.45 (2H s), 6.20 (2H,
s), 6.96 (1H, s 1-
(k%) Cats Sr) | 7788 Foklohing gitpadnd s Brebarpdcby 2 simitay manfied)
S Exanpl & that of Exampre310IIomnng conpounds were prepared by a
simlar manner to that of Exanple 42. 10 1) |sopropyl
5-benzy|gxy-l-{[Z-(4-tert-butyIthiazoI-

yl ) benzofur an- 5- yl | det{{@2F)X 4+ et bty istazalir@cyllabenzofuran-5-yl Imethydt) :

1700, 1490 cnf DMR. £ ddrie [€rr]) @ 1.40 (9H, s), 1.47
(2H, d, J=6.3H %gr"leth"xymda“l élséigEH S), 5.42 (1H hept, J=6. 3Hz),

5.76 (2H, 15 mp : 109y108°Q7 (1H, s), 7. 08 (1H, dd, J=2.4, 8.9Hz),

7.18-7.48 (10H, M), 1% Gfiu ggy, d, ngoouzgoo cm™ I\/ASS 580 (M+H)[err]
2 Met hyl 1-{[2-(4-tert-Dbut Ith zol - b nzof ran I
n%thyl} y |soé£op§INMﬁ-|HH§Qg?ét karb %1 s). gs hpHr s, 5.8
126. 1329' 4[err]C (2H, $R (‘Nuamh) 26 W2k) mm ercds (1H, dd, J=h\VB,

(CD.C'[e”] [err]) 1.30 6By, &, #5762y , 173820 (Y, Sdy, 7.67 (1m, s,
J=8.6Hz), 7.70 (1H, s}, 7.85 (1H, d, J=9.SHz)
MASS : 443 (M+H)? :

15 Example 39
A mixture of 5-{1-{[2-(4-tert-butylthiazol-2-
yl)benzofuran-5-ylimethyl}-5-(carboxymethoxy) indol-3-yl}-1H-
- tetrazole (60 mg) and 1,1'-carbonyldiimidazole (60 mg) in .
dichloromethane (2 ml) was stirred at room temperature for 5

20 hours. And then, dimethylamine hydrochloride (16.5 mg) and
triethylamine (0.5 ml)} were added to the mixture
successively. After being stirred for 18 hours, the mixture
was concentrated under reduced pressure. The resulting
residue was acidified with diluted hydrochloric acid and the

25 resulting mixture was extracted with ethyl acetate. The.
extract was washed with brine, dried over magnesium sulfate
and concentrated under reduced pressure. The residue was
subjected to column chromatography on silica gel and eluted
with a mixture of chloroform, ethyl acetate and methanol.

30 The fractions containing the objective compound were combined
and concentrated under reduced pressure to give S-{1-([2- (4~
tert-butylthiazol-2-yl)benzofuran-5-yl]methyl}-5- (N, N-
dimethylcarbamoylmethoxy)indél—B-yl}-lHJtetrazole (30.1 mg).

mp : 258°C {dec.)

35 IR (Nujol) : 3100, 2700-2500, 1630, 1620, 1500, 1490,



3.06 (1H, hept, J=6.9Hz), 4.06 (3H, s), 5.77 (2H, 25 s), 6.97
(1H, s), 7.21-7.29 (44, m, 7.46 (1H, d, _ J=8.4Hz), 7.49
(1H, s), 8.07 (1H, s) MASS : 488 (MtH)[err] Exanpl e 44
30 A m xture of benzyl 1-{[2- (4 tert-butylthiazol-2-

yl ) benzof ur atW®9Y37¢Met hyl } - 1H i ndazol e- 3- car boxyi ate (0.35 PCTHPIYROORY i ym
nmet hoxide (0.1 g) and formamide (4 m) in tetrahydrofuran (2 m) was
stirred at 100[err]C for 2 hours. After being cooled to room
tenperature, the m xture was 35 concent ;%ed under reduced pressure.
Water was added to the WO 97/

PCT/ JP97/ 00073 1390, 1345, 1320, 1300, 1260, 12430431210 em~Lesi due
and the resulting precipitates were collected by filtration ang

washed with a mi xt NNR ofM¥8Omgandland 1-34 (8H; s%bf obyie ek3far Sfe g9
1-{[2-(4-tert-butylthi azpiy, 2~ 4.82 (2H, s), 5.64 (2H, s), 6.96 (IH, dd,

s},

Plcteiis il i R I
1495 cniSerr] N (@50sgfernck9 [EHy]q, (J=9.0%)( 9. 64)7. 5085:;1@,2?6
, 7.20- 7 . m, 7.63-7.75 (3H n), 7.83 (1H, d,

5. 8.10 (1H, d, JYg. ﬁ%% Sk, 8) : y (

J=8. 5Hz) , MASS : 431 (MtH)[err]
Exanpl e 45 The foll ow ng corrpounds were prepared by a simlar 15
manner to that e 44. 1)
5- Benzyl oxy- 1- - t - butyl t hi azol - 2-yl ) benzof ur an-
5-ylTnethyl }-1Hi ndﬁml@@%ﬂlﬁoﬂ@ﬂpeénds were Preﬁﬁi-'ed 9‘23155%##0 20
IR (Nuji@l ) : 3,?5,@,, ? e Q£ 14489 cnferr] : NVR
(DMBO-d[err], Terr]) & 1.34 (oH s}, 5.14 (2H s), 5.81
(2H, s), 7.18 (1H, dd, J=2.3, 9.1Hz), 7.30-7.50 (10H, m,
7.60-7.70 (3H, m, 7.75 (1H, d, J=9.1Hz) MASS : 537 (MtH)[err]
25 .
N——~N
15 P
”~
=1 #
O>< 15
20 cox~<n
25
30

35



2) 1-{[2-(4-tert-Butylthiazol -2-yl)benzof uran-5-yl ] methyl }-

5-isopropyl - 1H i ndazol e- 3- car boxam de np : 123.3-130.0[err]C
IR (Nujol) : 3500-2500, 1670 cnierr] 30 NVR (DMSO-d[err], [err])
1.24 (6H, d, %v‘z? HHdp 1 34 (9H s), 3.03 (lhcrepiecers
3=6.9Hz). 5.87(2H 8), 7.33- 7.39 (3H, M), 7.47 (1H s),
7.50 (1H, s), 7.63-7.76 (4H, m, 8.01 (1H, s)

MASS @ 473 (MtH)[err] 35 WD 97/ 27190

PCT/ JP97/ 00073 139 144 3)
2-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-yl]ethyl)-

2H i ndazol e- 3- car boxam de np : 201-202[err]C I R
(Nujol) : 3450, EXEiplel680, NLG@BS 1500, 1460, ‘®hysical data

1380, 1350 crferr] M (DVBO- d[err], [err]) : 1.33 (9H, s), 6.07
(2H, s), 7.18- Fle—-SH— 45—
7.63-7.77 40-1 (3pine) , 7. 86MpLH, d813186Wz(de )00 (2H, br s)
MASS @ 431 (MrH)[err] 10 Exanpl e 4G (Nujol) : 3500, 3300, 1670,

5- Benzyl oxy-1-{[2-(4-tert-butylthiazol-2-yl)bénzof uran-

5-yl ] met hyl } - 1H i ndazol e- 3- car boxani de (0. 122639, wh€0%dde?l Qs 1260, 4
solution (1 M of borontribrom de in dichloraepebhagel (0.57 15 m ) under

i ce-cooling and then the m xture was stirre room:t erature for
1.5 hours. The mixture was concentr at eh’m‘ %ﬁgaﬁﬂw Q’edhce’deag)e@guré and
the residue was partitioned bet ween aqueeus (60disyp I8.BLOJRH,Cca) bonat e
sol utiopn_and et hyl acetate. The organi y was, sepay at ed, odried
over 20To magnesi um sul fate and concentr at edgGEZe?h?’eﬁe?og’ §s§r’gglz})'
give 1-{[2-(4-tert -butylthiazol-2-yl)benzof &r3h- 651§/ bretdiyl }7-.38 (1H,

5- hydr oxy-| H i ndazol e- 3- car boxam de (0.08 Q) =1. . L 32k2 C
IR (Nujol) : 3300, 3150, 1655, 1610, 1600 cnogr L7, 8 %ﬁ%&’gDNéc>§g?’6)

1.34 (9K, s), 5.76 (2H, s), 6.95 : s), 7(33, (1, si=2.73569 (PHy)
7.29 tIH br s), 7.34 (1H, o dgy JFL-7.618. @) a,7J48. 615, S),
7.51 (1H. s), 7.49 | (1H, d, JZZ'BF?ﬂi 7.60-7._68 &4H,|ﬁ,
9.40 (1P s) - MASS 447 (MkH)[erfi®8 (1H. s), 7.70 (lH, d,

' J=8_.5Hz), 7.84 (1H, d,

- J=2.3Hz), 8.19 (1H, s)
MASS : 556 (M+H)T, 309
40-2 methylamino mp : 227°C (dec.)
20 IR (Nujol) : 3400, 2500-2700,

1640, 1630, 1610, 1550, 1480,
1460, 1410, 1380 cm™?
NMR (DMSO-dg, &) : 1.35 (9H, s),
1.39 (6H, s), 2.69 (3H, d,
25 J=4.8Hz), 5.42 (2H, s), 6.94
(1H, dd, J=2.3, 8.9Hz), 7.39
(lH, dd, J=1.7, 8.5Hz), 7.48
(1H, s}, 7.52 (1H, s}, 7.61
(14, d, J=8.9Hz), 7.68 (1H,
" 30 _ s}, 7.70 (1H, 4, J=8.5Hz),
7.84 (1H, d, J=2.3Hz), 8.13
(1H, d, J=4.8Hz), 8.20 (1H,
s)
MASS : 570 (M+H)*, 309

35



30 Exanpl e 47 The foll ow ng conmpounds were prepared by a

simlar manner to that of Exanple 17. 35 1) Ethyl

2-methyl -1-{[2-(4-tert-butylthiazol - 2- WO 97/ 27190

PCT/ JP97/ 00073 145

yl ) benzof ur arl¥@2IA et hyl }i ndol e- 3- car boxyl at e | BCT/IRAT0073 -
1690, 1545, 1500 cnierr] NVR (CDCl [err], [err]) 1.39 (9H
s), 1.47 (3H, t, J=7.1Hz), 2.76 (3H, s), 4.43 (2H, q,
J=7.1Hz), 5.45 (2H, s), 5 6 (1H, s), 7.00 (1H, dd, J=2.0,
6.5Hz), 7.17- 7.31 (5H, n%, 7.45 (1H, d, J=8.4Hz),

8.17-8.21 (1H, ™y VPSS (MeTr T 270
(base) 10 2 Met hyl 1-{{- (4-tert-butylgdhi - l.) benzof ur an- 5-
yl et hyl }i ndol%‘-"‘é’ipéfr boxwmi{‘ls IR (é\%%wl %f §0, 1530, 1500

cnferr] NMR (CDOl Jerr]. [err]) . 1,40 (OH _s), 3.91 (3H s)
5. 41 (2H, 40-3 dimegﬁha:ﬁix% (1HR S()Nu;?allb‘l:(lbaodg,zs]&d-?m&- 5Hz) ,
- 7.20 15 . (1H, d, J=7.2Hz), 7.24-7.39 (15H, .48 (1H, 4,
J=8.5HzB, 7.86 (1H, s), 8.18-8.24 (1H n) 1630, 1600pn&E50, 4412Q M)
367, 327, 312, 270 3) Methyl MMR (CDCly, &) : 1.39 (9H, s),
{17{2-(4-tert-butylthiazol-2-y|)benzofuran-§-6%5

yl ] met hyl }i ndol - 3-yl } - 2- met hyl pr opi onat e (6H, Fh’(ﬂbgf)‘3n'§?00,

1730, 1610, 1590 cnferr] ' NVR ( CBCIO6ci3H], , sper 6} 27: (2HAG),9H, s),
1.69 (6H, s), 3.65 (3H S), H.a37 (4&H 48) . 18+ 94 (4 ),
7.02 (1H s). 7.08- | 7.20 ,8§rr)(,(1%7.?@57‘.736'%%—%15%5'7.36
(1H, d1o025 | J=1.0Hz), 7.48 (1H, &97)48HpHg), 7.0b- (Ao dhH, m)
MASS 486 (Merr]), 427, 270 (base) J___llg)yarrgl_qufs' 7.14 (1H, dThe
foll ow ng conpounds were prepared by a simlar 30 manner to that o
Exanpl e 18. . - J=3.7H2)_, 7.18 (1H! d,
- : | J=8.9Hz), 7.27-7.36 (2H, m),

% - 7.80 (1H; d,- J=2.3Hz), 7.96

15 o - (1H, s)
' " MASS : 584 (M+H)T

Example 41 :

A mixture of 5-{1-{[2-(4-tert-butylthiazol-2- .
yl)bénzofuran-S-Yl]methyl}—5-(carboxymethoxy)indol—3-yl}—1H¥
tetrazole (112.4 mg), 2-methylphenylsulgonamide (43.7 mg),
l-ethyl-3-(3'-dimethylaminopropyl)carbodiimide hydrochloride
(61.4 mg) and dimethylaminopyridine {(50.0 mg) in N,N-
dimethylformamide (1.5 ml) was stirred at room temperature
for 3 days. The resulting mixture was poured into water and
acidified with diluted hydrochloric acid. The resulting
precipitates were collected by filtration and washed with
water and then dissolved into aqueous sodium hydroxide
solution. The resulting solution was_acidified with diluted

20

25

30 hydrochloric acid and the resulting precipitates were

collected by filtration and washed with water to give 5-{1-
{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-yl]lmethyl}-5-{N-
{(2-methylphenylsulfonyl)carbamoylmethoxy]indol-3~yl}-1H~
tetrazole (135.7 mg). .

35 mp : 156~166°C



35 WD 97/ 27190

PCT/ JP97/ 00073 5 : 146

t Bu R [err] 5 10 Exanpl e

Rl err] Physi cal data 48-1 rr]C
(dec.) WO 9727190 IR (Nujol) : 3110, 2600 1650, E‘%Zs@é”g’@err]
15 NVR (CDCl [err], [err]) 1.39 (9H, s), 2.81 (3H, s),
5.47 (2H, s), 6.94 (1H s), 7.02 (1H, dd,
J=2.0, 8.5Hz), 7.18-7.33 (5H, m), 141 7.46 (1H, d,
J=8.5Hz), 8.3-8.34 (1H, m MASS : 444 (Merr]), 270
(base) 20 48-2 IR (Mhjollp : 3530-386per25@d+2i2a0,) 1730, 1630, 1605,

'(Svg?;‘jdf'ei;]%fg;r]lfgi ]1161%31,(;13%%’9 }§§86;{'%§Q]1200, 1160, 1130 cm-: NWR
s), 7.18-7.22 (2H, MR 7(IBBG-B, &) : 1.34 (9H, s), 2.57 (3H, s)3=4070Hz),

7.46 (1H s), 7.50 (1H Shp,23), s5.64 (2H, s), 6.89 (1K, Zld)?831968 (§"hnﬂ)

8.02-8.06 ng n, 08 (1H
s) &3S T 343630V BT 5 4%876-7027(@H( bRde) 7.95 (1H, d,

J=6.8Hz), 8.20 (1H, s)
MASS : 682 (M+H)t, 270

Example 42
10 A mixture of 4-tert-butyl-2-[5-(chloromethyl)benzofuran-

2-yl]lthiazole (0.36 g), benzyl indazole-3-carboxylate (0.30
g) and potassium carbonate (0.33 g) in methylethylketone (20
ml) was stirred under refluk for 7 hou#s. After being cooled
to room tempetature, the mixture was filtered and the

15 filtrate was concentrated under reduced pressure. The syrup
was subjected to column chromatography on silica gel and -
eluted with a mixture of n-hexane and ethyl acetate. The
fractions containing the objective compounds were combined
and concentrated under reduced pressure to give benzyl 1-{[2-

20 (4-tert-butylthiazol-2-yl)benzofuran-5-yl]lmethyl}-1H-
indazdle-B—carboxylate {0.40 g) and benzyl 2-{[2-(4-tert-
butylthiazol-3-yl)benzofuran-5-yllmethyl}-2H-indazole-3~ .
carbokylate (0.12 g).

25 Benzyl 1-([2-(4-tert-butylthiazol-2-yl)benzofuran-5-
yllmethyl}-1H-indazole-3-carboxylate
IR (Neat) : 1710, 1610, 1585, 1500, 1475 cm™1 :
NMR (CDC15, 8) : 1.40 (9H, s), 5.34 (2H, s), 5.80 (2H,
_ s), 6.96 (1H, s), 7.20-7.56 (12H, m), 8.18 (1H, d,
30 J=8.0Hz) '
MASS : 522 (M+H)?

Benzyl 2-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-
yllmethyl}-2H-indazole-3-carboxylate
35 IR (Neat) : 1700, 1585, 1500, 1475 cm‘l



Exampl e 49 30

The foll ow ng conmpounds were prepared by a simlar

manner to that of Exanple 19. 35 WO 97/ 27190

PCT/ JP97/ 00073 147

t Bu [err] 10 Exanple R err] Physi cal data
49-1 Me MPOS727%91 - 253[err] C (dec.) | RPCTWRIFNOOTI
3400, 3180, 1630, 1605, 1550, 1500 cnjerr] 15

NVR (DMSO-d[err],

s), 5.59 (2H, s), 7.0-
s), 7.45-7.62 (4H, m,
7.82-7.87 (1H,
(Merr]), 425, 270
IR (Nujol):

[err]) 1.34 (9H, s), 2.64 (3H,

7.36 (1H, br

7.15 (4H, m,
142 7.64 (1H, d, J=8.6Hz),

MR (GDCL3, 8) : 4140 (L Sh 5+45 4%HI4§& WSS (2m243

3400, 3200, s)6406.9B6XAE, 1530 Errf-b'r?]'“ (10H, m), 7.59 (1H, NbR

(DMSO-d[err], [err])
MASS : 522 (M+H)T

R

10

15

20

25

30

35

ﬂ:é%lKﬁﬂﬂ’d§)a=§}§ﬁz£2fﬁ.9s (1H, d, J=8.1Hz)

Example 43

The following compounds were prepared by a similar

manner to that of Example 42.

1) 1Isopropyl 5-benzyloxy-1-{[2-(4-tert-butylthiazol-2-
yl)benzofuran-5-yllmethyl}-1H-indazole-3~carboxylate

IR

(Neat) : 1700, 1490 cm~ !

MMR (CDCI3, &) : 1.40. (9H, s), .l 47 (2H, d, J=6.3Hz),

5.13 (2H, s), 5.42 (1H, hept, J=6.3Hz), 5.76 (2H,
' 's), 6.97 (1H, s), 7.08 (1H, dd, J=2.4, 8.9Hz),
7.18-7.48 (10H, m), 7.66 (1H, d, J=2.0Hz)

" MASS : 580 (M+H)t

2) Methyl 1-{[2-(4- tert-butylthiazol- 2-yl)benzofuran-5-
yllmethyl}-5-isopropyl-1H- 1ndazole-3-carboxyl ate

mp
IR

:  126.2-127.4°C
(Nujol) : 1710 em™!

NMR (CDCl3, &) : 1.30 (6H, d, J=6.8Hz), 1.39 (7H, s),

3.06 (1H, hept, J=6.9Hz), 4.06 (3H, s), 5.77 (2H,
S), 6-97 (IH' S), 7.21"7.29 (4H' m)' 7-46 (IH' d’
J=8.4Hz), 7.49 (1H, s), 8.07 (1H, s)

MASS : 488 (M+H)*

Example 44
A mixture of benzyl 1-{[2-{4-tert-butylthiazol-2-

yl)benzofuran-5-ylimethyl}-1H-indazole-3-carboxylate (0.35
g), sodium methoxide (0.1 g) and formamide (4 ml) in
tetrahydrofuran (2 ml) was stirred at 100°C for 2 hours.
After being cooled to room temperature, the mixture was
concentrated under reduced pressure. Water was added to the



s), 7.08-7.21 (2H, ), 7.32 (1H, dd, 25 J=1.8,

8.5Hz), 7.47 (1H, s), 7.50 (1H, d, J=0.7Hz),
7.56-7.66 (2H, m, 7.67 (1H, d, J=8.5Hz),
8.14-8.19 (1H 8.17 (1H, s)

MASS : 429 (M‘g}?ﬁ‘?" 411, 270 (base) 30 Exanpl e 50 FCTARITONOR
foll ow ng conpounds were prepared by a simlar manner to that of
Exanpl e 20. 35 WD 97/ 27190

PCT/ JP97/ 00073 143 148

tBu . [err] 10 Example Rerr] y Physi cal
data 5Qsk dueHand EnMerestl tirnd orddipitaltés were collected by

:\"\R/R( (N % %:er r ]3 }flj?]é:r’ qajzzt)?i%n f@g%gwe%ﬁég s‘;l tgr%]-;nixtu]rSe of n-hexane and
(3H, s), 5.42 (@Hscpropg198thék, to give 1-{[2-(4~-tert-butylthiazol-2<), 6 7. 00

(1H, dd, J=2.0, 8.5Hz). e C1H-4 le-3-carbdxdbide 3¢ (BH.
n, 7.47 (1H 0(,{l%l:zenz)ofuran 5-yl]lmethyl}-1H-indazo eJ:8Fngz s 7_7-(‘754 P1H,

5 g). MASS : 425 (Merr]), 270 20
IR (Nujol) : 3450, 3250, 3150, 3100, 1670, 1600, 1500,
1495 cn~1

NMR (DMSO-dg, 8) : 1.34 (%H, s), 5.85 (2H, s), 7.20-
7.50 (6H, m), 7.63-7.75 (3H, m), 7.83 (1lH, d,
10 J=8.5Hz), 8.10 (1H, d, J=8.1Hz)
MASS : 431 (M+H)?
: Example 45 . o
E | The fél?léwing compgunds were p_rept?a'red by a similar
15 manner to thét of Example 44. ' '

1) 5-Benzyloxy-1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-
5-yl]methyl}-1H~-indazol e-3fcarboxamide
mp : 152-155°C
20 IR (Nujol) : 3450, 3150, 1670, 1590, 1480 cm™1
NMR (DMSO-dg, 8) : 1.34 (9H, s), 5.14 (2H, s), 5.81
(2, s), 7.18 (1H, dd, J=2.3, 9.1Hz), 7.30-7.50
(10H, m), 7.60-7.70 (3H, m), 7.75 (lH, d, J=9.1Hz)
MASS : 537 (M+H)'
25 _
2) 1-{[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-yllmethyl}-
5-isopropyl—lH-indazole-3-carboxamide
mp : 123.3-130.0°C
IR (Nujol) : 3500-2500, 1670 cm™t
30 . NMR (DMSO-dg, &) : 1.24 (6H, d, J=6.9Hz), 1.34 (9H,
s), 3.03 (1H, hept, J=6.9Hz), 5.81 (2H, s), 7.33-
7.39 (3H, m), 7.47 (1H, s}, 7.50 (1H, s), 7.63-7.76
(4H, m), 8.01 (1H, s)
MASS : 473 (M+H)T
35



50-2 H CH np 166- 167[err] C | R

(Nujol): 3130, 2230, 1535, 1500 cnferr] NVR
(cbcferr], [err]) : 1.40 (9H, s), 5.43

(2H, s), 6.99 (1H, s), 7.13 (1H 25 - dd,
J=1.8, 8.5HzWOGZMPLH, s), PCT/IROYOPT, D
(4H, m, 7.51 (1H, d, J=8.5Hz), 7.64 (1H
s), 7.75-7.81 (1H, m

MASS 411 (Merr]), 367, 327, 312, 270 30 50-3 H N I R
(Nuj ol) 2230, 1500 cn{err] NVR (CDC [err],

%?gé]%lh 2)407 oH %ig (4 tert-butylth1azol-2 yl)benzofuraF7Ery%f$Eeﬁ¥%£-
(1H d, J=8.0Hz) 2H-1ndazole-3-carboxam1de MASS 413 (MrH)[err] 35

WO 97/ 27190 2°C PCT/ JP97/ 00073

149 Exaf® & R4 A Physi cal data

50- 4 N I (Nujpd9- 03450, 3100, 1680, 1605, 1500 146pR (Nuj ol )
: 3100( r), 2210, 1570, 1350 cm-l 1480
cnerr] : 1380, NMR(cm err]. [err]): 3? (9H,
s), 5.85 NMR (DMSO-dg, &) : 1.33 t9fEr2+$)'s)5 07 32He 18 d" 8=
J=1. 9Hz), 7.40 (3H, m), 7.47 (1H. B2 1.5, (de, dF2. 2.69-11),

7.38 )l A7 (1H
10 (38, m), 7.8§, (Hgid( IO -0HE1; By 0Py ipk) v
J=8.5Hz), 7.70 (1Hubs 3=2.432)+H) * 7.86

(1H, d, J=9.1Hz), 9.90 (1H, MASS : 429
(MH) [ertP 15 50-5 i Pr N np : 164.5-165.5[err]C
R (Nujol) : ZR24mmld A€ | NVR (DVSO-d[.err],
H])S): 310§6((13H’5 Senzyloxy-1-{[2- (4-tert- butylthlazol 2-95513%%&1;:’1&2491
(2H, s): 7.39 S-yllmethyl}- -1H-indazole-3-carboxamide 0. 1%8 g) was gg ed 't
a solution (1 M) of borontribromide in dichloromethane (0 57
15 ml) under ice-cooling and then the mixture was stirred at
room temperature for 1.5 hours. The mixture was concentrated
under reduced pressure and the residue was partitioned
between aqueous sodium hydrogen carbonate solution and ethyl
acetate. The organic layer was separated, dried over
20 magnesxum sulfate and concentrated under reduced pressure to
give 1- {[2 (&.tert-butylthlazol 2—yl)begzofuran-5 yllmethyl}-
5-hydroxy-1H-indazole-3-carboxamide (0.08 g).
mp : 221-223°C
IR (Nujol) : 3300, 3150, 1655, 1610, 1600 cm !
25 NMR (DMSO-dg, &) : 1.34 (9H, s), 5.76 {(2H, s), 6.95
(14, dd, J=2.3, 9.2Hz), 7.29 (1H, br s), 7.34 (1H,
dd, J=1.7, 8.6Hz), 7.47 (1H, s), 7.51 (1H, s}, 7.49
(14, d, J=2.3Hz), 7.60-7.68 (4H, m), 9.40 (1H, s)
MASS : 447 (M+H)Y
30
Example 47
. The following compounds were prepared by a similar

manner to that of Example 17.

35 1) Ethyl 2-methyl-1-{[2- (4-tert-butylthiazol-2-



20 (1H, dd, J=1.7, 8.6Hz), 7.48 (1H,

s), 7.51-7.55 (2H, m, 7.65-7.71 (3H, m, 7.97 (1H,
d, J=8.8Hz) MASS @ 455 (M+H)[err] 25

Exanmpl e 51 A m xture of 0073
4-tert-butyl - 2- ?g’”f,(l% cyano- 5- hydr oxyi ndol - FCTAPS

1-yl) et hyl ] benzof uran-2-yl }thiazole (250 ng), 2N sodi um hydr oxi de
(0.677 m) and isopropyl bromde (0.226 nml) in 30 i sopropyl al cohol (5
m) was stirred for 1 day at 70-80[err]C. 145 After being cooled to
roomtenperature, the m xture was poured into diluted hydrochloric

acid (10 m). The rp‘s)lﬂetxiz@uran-S—ylpmethplIiatctslamé-@a@bbbwéaéa by
filtration, which wesy W‘pol& sub]tlg%ed 85 COl 4y giHlomat ography on silica

gel and el uted ure o ol uene and et h)é acetate._ _The
fractions 35 mt@Dﬂl@g Bhe: objle§9| (88 .c dpodnd el c EmbPRé el Badr
WO 97/ 27190 3H, s), 4.43 (2H, q, RH.1B2Y/ 08048 (2H, s),
150 - . - concentrat ed un er ‘reduced_pressure to give 4 -ert- _}1 f’-J 2-
{5-[{3- cya®o- 5- i sopr opox\fi-$ol (18, yF) met 199 | Ddtrz &ar 47420, 6.5Hz), -

yl')thiazole (180 ny). 7.31 (5H, m)LRr(wj oy, d,2299, 44230 soi®rgl21 aH,

NVR (CDCl [err], [err]) : 3536 (6H, d, J=6.0Hz), 1.40 (9H, s),

4.59 (1H, hept, J=6.0Hz) ®'5.38 (2H, s), 6.90 (1H, dd,
J=2.4, 8.9Hz), 6.99 MHSS :5) 472. IE*{ 1H27@ d(base) : J=1.8,
8.5Hz), 7.20 (1H, d, J=2.4Hz), 7.24 (1H, d, J89Hz)

7.39 (1H, s), 7.51 (1H d, J=8.5H7), 7.58 10
MASS : 47@0( l\/&l—l)%)erriqethylixé.rrﬂl[é 52~ tert-butylthlazmer-&llDbanhgfwmcﬁmd was

obt ai ned accor di ng t ,]rpd]g_g atle? that of Exanpl e 51.
4-tert-Butyl-2-[5-[( ]é?“fén%l%lé‘?é %l%ﬁéa OXYI né:

yl ) met hyI ] benzof ur arkR-(leathi 4701690, 1530, 1500 Cm | o
- NMR (CDC13, 5) : 1.40 (%H, s), 3.91 (3H, s), 5.41 (2H,

| s), 6. 96 (1H, s), 7.14 (1H, dd, J=1.9, 8.5Hz), 7.20
15  (1H, d, J=7.2Hz), 7.24-7.39 (5H, m), 7.48 (1H, 4,
| ' J=8.5Hz), 7.86 (1H, s), 8.18-8.24 (lH, m)
MASS : 444 (M%), 367, 327, 312, 270

3) Methyl 2-{1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-
20 N yllmethyl}indol-3-yl}-2-methylpropionate
IR (Neat) : 3100, 1730, 1610, 1590 cm™1
NMR (cnc'13, 8) : 1.40 (9H, s), 1.69 (6H, s), 3.65 (3H,
s), 5.37 (2H, s), 6.97 (1H, s), 7.02 (1H, s), 7.08-
7.20 (3H, m), 7.27-7.30 (2H, m), 7.36 (1H, d,
25 J=1.0Hz), 7.48 (1H, d, J=8.5Hz), 7.65-7.69 (1H, m)
MASS : 486 (M%), 427, 270 (base)

Example 48

The following compounds were prepared by a similar
30" manner to that of Example 18.

35



IR (Nujol) 2200, 1210 cnferr] 20 NVR (CDCl [err], [err]) : 1.42

(9H, s), 1.52-1.89 (84 m, 4.81 (1H, m, 5.38 (2H, s),
6.88 (1H, dd, J= 24 8.9Hz), 6.90 (1H, s), 7.09-7.17
(2H, m, 7. Zg\lé d, J=8.9Hz), 7.42 (2H, br_s 7.51
(1H, d, J=8. Q97NN 7.57 (1H, s) 25 PCTIRRHIN0TI 496
(MtH) [ err] Exanpl e 53 The foll ow ng conpound was
prepared by a simlar manner to that of Exanple 18. 30
2-{1-{[2-(4-tert-Butylthiazol -2-yl)benzof gr4%n-5- _ yl

met hyl }i ndol - 3-yl }-2-net hyl propionic aci : 176-183[err] C
(dec.) IR (Nujol) 3700, 1710, 1610, 1580, 1540 cnferr] 35
NVR (CDCl [err], [err]) :¢Bu39 (9H, s), 1.64 (6H, s), 5.26 (7H,

WD 97/ 27190 N PCT/ JP97/ 00073

151 s), ® 95 041H, s), 6.98 (1@0 s), 7.0-7.2 (3H, m,
7.21 (1H, s), 7.25-7.29 (2H, 4200 H COOH J=8. 4Hz),
7.72 (1H, d, J=7.6Hz)- - JMAS! 3 (MtHH+=T], 427, 270
Exanpl e 5t A mxture d A - [ 51 ( 3- chloropropyl)
benzof uran-2-yl]Jthiazole (0.19 g), 3-cyano™& i\odole (73 ng),

sodi um hydroxide (90 ng) and snmall anmount of cetyl
t rynmet hyl anmoni um chl oride in tetrahydrofuran (1 n stirred at
60[err]C for 1 day. After the m xture was cooled t room
tenperature, the insolble mass was filtered off and the filtrate
was concentrated under reduced pressure to give a syrup. The syrup

was subjggted to col um chromat ography on 15 silica gel and eluted with
a m xture of n-hexane and ethyl acetate The fraction containing

the objective geameLad wehe conbi nephpsifeL£p g r at ed under reduced
pressure to grve—#4-
tert-butyl - 2- (54?‘31(3 Meano T, et R7-RA8IE- 48/ 9)pr opyl | -

benzof uran- 2-yl ) t hi azol e (Qng)ungQ, : 3110, 24&dd,Naasp,: 13390@131)00
2200, 1585, 1530, 1450 cniemr (cpcis, &) : 1.39 (9H, s), 2.81 (3H, s),

5.47 (2H, s), 6.94 (1H, s), 7.02 (1H,
dd, J=2.0, 8.S5Hz), 7.18-7.33 (5H, m),
7.46 (1H, d, J=8.5Hz), 8.3-8.34 (1H, m)
MASS : 444 (M*), 270 (base)
20 48-2 H mp : 230-235°C (dec.)
IR (Nujol): 2600, 1695, 1665, 1540, 1500 cm™!
MMR (DMSO-dg, 3) : 1.34 (9H, s), -5.62 (2H,
s), 7.18-7.22 (2H, m), 7.39 (1H, d,
J=10.0Hz), 7.46 (1H, s), 7.50 (1H, s),
25 7.58-7.69 (3H, m), 8.02-8.06 (1H, m},
8.30 (1H, s), 12.08 (1H, br s)
MASS : 430 (M%), 386, 270 (base)

Example 49

- 30. ‘The following compounds were pfepared by a similar
manner to that of Example 19.

35

.
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NVR (CDCl [err], [err]) : 1.41 (9H, s), 2.18-2.35 (2H, m, 2.48

(3H, s), 2.73 (2H, t, J=7.7Hz), 4.15 (2H, t, J=7.1Hz),
6.95 (1H, s), 7.11 (1H, dd, J=1.8, 8.6Hz), 7.13-7.27
(3H, m, 7.37 7.48 (1H, 25 d, J=8.6 H
s), 7.56 (1H, ‘g‘)w”’ﬁ;“ MASS 454 (M+H)[err] %ﬁ%’f"é’lss
A mxture of 2-(4-tert-butylthiazol-2-yl)benzofuran-5- 30 car bonyl

chl oride hydrochloride (140 ng), benzyl indol e- 3- car boxyl at e
(73.3 nmg), triethylamne (0.089 m) and N, MNpg7 di et hyl am nopyri di ne
(4 ng) in dichloronethane (4 m) was stirred under reflux for 7
hours. After being cooled to room tenperature, the m xture was
treated with NN 35 tBu -thylpropylenedlanlne (0.018 nm) and diluted

wth WD 97/ 27198
PCT/ JP97/ 00073 I | alQ 152
di chl or omet hane. The dichloro et as washed CONH, with
. —
brine, dried over -nagnesi-um sul r-at ed under reduced

t o]l col um

pressure. Phe resulting residue was S
m xture of n-hexane

chromat ography on silica gel and el uted mnt

and ethyl acetate. The fractions cont ai ni ng ATe \pbj ecti ve conpound
wer e conbi ned and concentrat ed under reduced\Qre ure to give
benzyl 1-{[2-(4-
tert-butylthiazol -2-yl)benzofuran-5-yl]carbonyl}indol e- 3-
carboxyl agg (121 ng). 10 IR (Nujol) : 1700, 1580, 1550 cnjerr]
NVR ( CDCl [err] 163 (9H, s), 5.39 © (LIH
s), 7.30-7.50 (& %&kbé BT Ao (28 m %§§F+§£l dats s)
8.09 (1H, s), 8.20-8. 25 (M. mﬂ,.6325%4h5340(18hc ) m 15
MASS @ 535 (MrH)[err] l.e 56 f owl
conpounds wer e prepared by é £§Tj3§ﬁgi) 34°RanRéP°tol§%Q_ %ﬁﬁﬂzxgﬁﬁﬁe 55.
20 1500 cm :

15 _ NMR (DMSO-dG, ®) : 1.34 (9H, s), 2.64 (3H,

s), 5.59 (2H, s), 7.0-7.15 (4H, m),
7.36 (1H, br s), 7.45-7.62 (4H, m),
7.64 (1H, d, J=8.6Hz), 7.82-7.87 (1H,
m) . .
20 MASS : 443 (M%), 425, 270 (base)
49-2 H mp : 144-145°C
_IR.(Nujol): 3400, 3200, 1640, 1610, 1530 cm~1
. NMR (DMSO-dg, 8) : 1.34 (9H, s), 5.56 (2H,
s), 7.08-7.21 (2H, m), 7.32 (1H, 4d,
25 J=1.8, 8.5Hz), 7.47 (1H, s), 7.50 (1H,
d, J=0.7Hz), 7.56-7.66 (2H, m), 7.67
(1, d, J=8.5Hz), 8.14-8.19 (1H, m),
8.17 (1H, s)
MASS : 429 (M%), 411, 270 (base)

30

ExXample S50
The following compounds were prepared by a similar
manner to that of Example 20.
35

i



t-Bu 25 30 35 WO 97/ 27190

PCT/ JP97/ 00073 153

Exanpl e Rl err] Rl err] Physi cal data

56-1 -CHerr]COOBzl H IR t) : 1730, 1680 cnfierr]

NVR (CDCl [ er WO 9723190 ) 1 9H, s), PCT/IPIT0073
3.77 (2H, s), 5.15 (2H, s),
(1H, s), 7.30-7.42 (9H, m,
7.76 (3H, m, 8.02 (1H d, J=1.1Hz),
8.38 (1H, d, J=7.4Hz) 148 MASS : 549
(MtH) [err] 10 56-2 -CHerr]COOBzl NJerr] IR (Nujol) : 1725, 1678,
1515, 1335 cnjerr]

NMR (CDCl [err], [err]) : B4 (9H_ s), 3.82

(2H, s), 5.17 (2H, s), 7.07 (}F—N s),
7.33 (5H, s), 7.45 (1H, s), 7.56 (1H
s), 7.69 (1H, d, : ), 7.74 (1H
dd, J=950, (1H, s), 8.29
(1H, 8.48 (1H, d,
J=9.1Hz), 8.50 (1H, d, J=2.1Hz)

) .
. 05
)

r12
10
Example R1Z2 Y tphysical data
50-1 H  C-Me mp : 214-215°C°
o * IR (Nujol)¥"3110, 2230, 1590, 1520 cm~!
] NMR (CDCly, &) : 1.39 (9H, s), 2.57
15 | (3H, s}, 5.42 (2H, s), 6.98 (1H,
s), 7.00 (1H, dd, J=2.0, 8.5Hz),
7.18-7.34 (S5H, m), 7.47 (1H, 4,
J=8.5Hz) 7.7-7.74 (1H, m)
J MASS : 425 (M*), 270
20 50-2 H CH mp : 166-167°C
= | ' - IR (Nujol)x 3130, 2230, 1535, 1500 cm™!
NMR (CDCl3, &) : 1.40 (9H, s), 5.43
(2H, s), 6.99 (1H, s), 7.13 (1H,
ad, J=1.8, 8.5Hz) 7.27 (1H, s),
25 7.25-7.42 (4H, m), 7.51 (1H, 4,
J=8.5Hz), 7.64 (1H, s), 7.75-7.81
{(1H, m)
MASS : 411 (M%), 367, 327, 312, 270
30 50-3 H N IR (Nujol) : 2230, 1500 em™?!

NMR (CDClz, &) : 1.40 (9H, s), 5.74
(24, s), 6.98 (1H, s), 7.20-7.51
(7H, m), 7.85 (1H, d, J=8.0Hz)
MASS : 413 (M+H)t

35



20 MASS 594 (M+H)[err] 56- 3
-CHerr]COOBzl OV IR (Neat) : 1730, 1670, 1260 cnjerr]

NVR (CDCl [err], [err]) : 1.43 (9H, s), 3.73

(2H s), 3. 81&6'57;2 po S5.14 (2H, PCT/IPS7/00073 S)
6.98-7.05 (3H, , (.25-7.43 25 (7H,
m, 7.64 (1H, d J=8. 6Hz), 7.72 (1H,
dd, J=8.6, 1. 6Hz), 8. 00 (1H, d,
J-1.3Hz), 8.29 (1H, d, 149 J=9. 8Hz)

MASS 579 (MH—i)[err] 30 35 WD 97/ 27190

PCT/ JP97/ 00073 12 Exanpl e
Rerr] E qmple R Y Rhysi-oal Phys;cal &5@3@

- (CH[ err] COOBzl H0-44R (N@Hol ) N 171&6),. 16243912ﬁ0é€r]

NVR (CDC [err],

[err]) : 1.43 (9H F. fuy@) : 3100 (br), 2210, 1570, 1

(2H, t, J= 7 5Hz), 3.07 (2H t,

5.10" (2H? 7:05 (1H; .- 1480 em™! ), 7.14 (1H, s),
Z1ﬁ2 g 72 (11K NMR (DMSQ-dgs 2 5)M 1.359p0811 M) S)s. &% 36
MASS 563 (MrH)[err] 10 56-5 (28p Gder7-O1H(1H; pd( NIflot9H2) 41725,
%g? C;T{ err] 7.12 ”Nﬁ(éﬁw’fdﬁ%? 71[rgz8r])7 381 39
) S )
7.52 (2H M, 7.58 (1H, s), 7.65 15 () a3, §h.8) o [y, 7 Q%H
s), 7.89,(1H d), 7.96 (1H s), 7.51 (1H, s), 7.68 d)1H,8.d5-8. 32
(3H, rﬁ 08.57 (1H, - ) -
MASS 563 (M) err] J=8.5Hz), 7.708/(1H, 4, J=2.2Hz),
; 7.86 (1H, d, J=9.1Hz), 9.90 (1H,
& i e - MaSS : 429 (M+H)E . e

15

20

25

30

35

50-5 iPr N mp : 164.5-165.5°

IR "(Nujol) : 2225 cm~1

NMR (DMSO-dg, &) : 1.26 (6H, d,
J=6.9Hz), 1.34 (9H, s), 3.08 (1H,
hept, J=6.9Hz), 5.91 (2H, s), 7.39
(1H, dd, J=1.7, 8.6Hz), 7.48 (1H,
s), 7.51-7.55 (2H, m), 7.65-7.71

- - . (3, m), 7.97 (1H, d, J=8.8Hz)-
MASS : 455 (M+H)t

Example 351

A mixture of 4-tert-butyl-2-{5-[ (3-cyano-5-hydroxyindol-
l-yl)methyl]lbenzofuran-2-yl}thiazole (250 mg), 2N-sodium
hydroxide (0.677 ml) and isopropyl bromide (0.226 ml) in
isopropyl alcohol (5 ml) was stirred for 1 day at 70-80°C.
After being cooled to room temperéture, the mixture was
poured into diluted hydrochloric acid (10 ml). The resulting
precipitates were collected by filtration, which was
subjected to column chromatoéraphy on silica gel and eluted
with a mixture of toluene and ethyl acetate. The fractions
containing the objective compound were combined and



20 : A m xture of benzyl 1-{[2-(4-tert-butylthiazol-2-

yl ) benzof uran-5-yl ] carbonyl }-5-ni troi ndol - 3-acetate (450 ng), iron
powders (450 ng) and anmoni um chloride (45 ng) in a m xed sol vent of
ethanol (7 m) and water (3 m) was stirred 25 under reflux for 1 hour.
After being W¥&d19%0 room tenperature, the mxture wFCHEIYNBR] and
the filtrate was concentrated under reduced pressure. The resulting
resi due was subjected to columm chronat ography on silica gel and
eluted with a mxture of toluené and et hyl gcetate. The fractions
cont ai ni ng the objective conpound were co%glned and concentrat ed

d duced ' ' - ami.0g-d- ; —tert— e
([0 (4 tert - pOPYEERF e ey e p2RLErd  to give a-tert-butyl-2
yl ] car bonyl ) i i8oll é33cyereabol §EBPRAFyindol-1-yl) methyk Negpgofursngg-2300,

1725, 1665, 19}ith1§§91&ngf§d]m ). NVR (CDCl [err], [err]) : 1.43
(9H, 's), 3 67 (AH 85 -8 14 (2H _1 WD 97/27190

PCT/ JP97/ 00073 IR  (Nujol) : 2200, 1220 cm 155 .
531 g-g %E ”; lgMﬂgg(él?Lﬁys)é)J?;éWlﬁg;éH,(?H),9d7.3=16.0Hz), 1.40 (9H:,LHs)((ng,
s), 7. . s), 7. . J=8. , ,
J=1.5, 8.6Hz), 7.98 (1 %égl!&&%%f ?fgogz" 5.38 (2H, s), (Grﬁ,% J1H
J=9.3Hz) 5 MASS J=55Y, @\VioHE)er 6199 (1H, s), Ekai®pl(@H58dd,

A solution of benzyl 1- -{ 4- ~butybLihi azol 52- 5
yI)benzofuran-5-y|]carﬂ%%€1éﬁréﬁ%ﬁ;)S-?é?Eo§$ﬁét%'(ﬁd%'4H3)ﬁ o -2 (1, dr
tetrahydrofuran (4 nl) Je8.%5ak JgSPatidl,o8dr 1054 PREG (D2 J7f). SHz), 7.58¢
room tggrper at ure under ahﬂpggheric pressure. After renoval of the
catalyst by filtration, the tiltrate was : concentrated under reduced
pressure to give 1MAPD_Y{4-47} ((M+H) ; )

butyl t hi azol - 2-yl ) benzof uran- 5-yl ].carbonyl }i ndol e- 3- 15 carboxylic acid
(74.5 ny). | R "(:Nuj ol ) 1680, 1675, 1550 cnferr]

NNR (DVBO- d[ eErpmRler32) - % 38 (OH, s),--5.3G-(2H §), 7.46

(2H, s), 7.56 (1H, The, £l IdwinkHcompoundSta8. 6bt{xed: according to a n,

8.13-§ 51 (3Hsi£111§9 manner to %%% oﬁéﬁaﬁ%@ §£rr]

4-tert-Buty1-2?{5—[(3-cyano-5-cyclopentyloxyindol—1-
yl)methyljbenzofuranfz-yl}thiazole
IR (Nujol) : 2200, 1210 cm~}
20 NMR (CDCly, ) : 1.42 (9H, s), 1.52-1.89 (8H, m), 4.81
(1H, m), 5.38 (2H, s), 6.88 (1H, dd, J=2.4, 8.9Hz),
.6.90 (1H, s), 7.09-7.17 (2H, m), 7.23 (1H, d,
J=8.9Hz), 7.42 (2H, br s), 7.51 {1H, d, J=8.5Hz),
7.57 (1H, s)
25 MASS : 496 (M+H)'

Example 53

The following compound was prepared by a similar manner

_ to that of Example 18.

30
2-{1=-{[2-(4-tert-Butylthiazol-2~yl)benzofuran-5-

yl]methyl}indol-3-yl}-2-methyI:propionic acid

mp : 176-183°C {dec.)
IR (Nujol) : 3700, 1710, 1610, 1580, 1540 em™ L

35 NMR (CDClz, &) : 1.39 (9H, s), 1.64 (6H, s), 5.26 (7H,

3



Exanpl e 59 The foll ow ng conmpounds were prepared by a simlar

manner to that of Exanple 58. 25 [err] 30 35 WO
97/ 27190 PCT/ JP97/ 00073

156 |l e Rl err] Rl err] Loal
Dat a “’°§s§ap ~CHerr]COOH  H IR (Nujol): 1700, lgﬁ'l’cﬁﬁmerﬁ

NVR (CDCl [err], [err]) 1.42 (9H, s),
3.20 (1H, br s) 3.75 (2H, s), 5

7.04 (1H s), 7.26-7.80 (7H, m), 151 8.02
(1H, d, J=1.4Hz), 8.35 (lH dd,
é9720 éHEle)] - 9R5 (l\}n, ls)), 5‘?38 uwﬁgzba;lﬂﬂgmgmﬁerm]}. 10

err] COCH err ] O , r
NVR (DMBOlerr], [err]) :7 hoidroy- 253528 (8w MY AL R,
(2H, s), 6.67 (1H, d), 6.3@9 4HzH 7.72 (1H, d, J=7.6Hz) s), 7.23
(1H s). 7.54 (1H . N 7.67 (1H s),
7.73 (1H d), Soruils o 473 peem*, 427, 270 (1H, d), 7.99 (1H,
d), 8.09°(1H, s)

Example 54

A mixture of 4-tert-butyl-2-[5~(3-chloropropyl)-
benzofuran-2-yl]lthiazole (0.1% g), 3-cyano-6-methylindole (73
nmg), sodium hydroxide (90 mg) and small amount of cetyl

;0 trymethylammohium chloride in tetrahydrofuran (1 ml) was
stirred at 60°C for 1 day. After the mixture was cooled to
room temperature, the insolble mass was. filtered off and the
flltrate was. concentrated under reduced pressure to glve a
syrup.- ‘The - syrup was subjected to column chromatography on’

15 - silica gel and eluted with a mixture of n-hexape and ethyl .
acetate. The fraction containing the objective compound were
combined and concentrated under reduced pressure to give 4-:
tert-butyl=-2-(5-[3-(3-cyano~-6-methylindole-1-yl)propyl] -
benzofuran-2-yl}thiazole (90 mg).

20 "IR (Neat) : 3100, 3000, 2200, 1585, 1530, 1450 cm™l
| | NMR (CDCly, ) :  1.41 _(9H, s), 2.18-2.35 (2H, m), 2.48
3. - o

J=7.1Hz), 6.95 (1H, s}, 7.11 {1H, dd, J=1.8,
8.6Hz), 7.13-7.27 (3H, m), 7.37 (1H, s), 7.48 (1H,
25 d, J=8.6Hz), 7.53 (1H, s), 7.56 (1H, s)
MASS : 454 (M+H)? ’

Example 55
A mixture of 2-(4-tert-butylthiazol-2-yl)benzofuran-5-

carbonyl chloride hydrochloride (140 mg), benzyl indole-3-
carboxylate (73.3 mg), triethylamine (0.089 ml) and N,N-
dimethylaminopyridine (4 mg) in dichloromethane (4 ml) was-
stirred under reflux for 7 hours. After being cooled to room
temperature, the mixture was treated with N,N-

33 dimethylpropylenediamine (0.018 ml) and diluted with

T30



59-3 -CHerr]COOH NHerr] IR (Nujol): 2800-3500, 1670 cnferr]
NVR (CDCl [err], [err]) : 1.41 (9H, s), 3.58

(2H, s), 4.78 (2H, br s), 6.74 20 (1H,
d, J=8.7Hz), 6.87 (1H s), 7.02 (1H,
s), 7.21 (1HWepM2NIN37 (RETARSTI007S; - 59
(1H, d, J=8.6Hz) |, 7.67 (1H, d,
J=8.6Hz), 7.93 (1H, s), 8.12 (1H d,
J=8.7Hz 25 SS : 474 (MrH)[err]

59-4 -CH2COCH QOwe IR (Nujol): 1690, 16707 1265 cnferr]

NVR (CDC [err] ;. [.err k. 42 ( . hed
(2H s), 3.88 b%flostl)c?meéhgéé.’_ Oiﬁe 3lch§o:73methane solution was washe (3H
n, 7.34 (1H, with brifhe,1driegoover magnesium sulfate and concentratgd 7 65
(1H d), 7.73 Jdr 9duced pressure. The resultiﬁgsge_sidue was Sstdjddtdd s) .

8.38 (1H, d) o 3 o182 AMH [ err]
35 to cojmmyychyomgtography on silica gel and eluted with a

EXCT/ J|P95/ 00%[7%i:iture of n-hexane and e1:1'|1D 1 a_cetlatsé The fra&ﬁfox%sg c
anpl e Rerr] . . err] = . si C ta . . ' -
~(CH[ err] COH cqmtq%%%ﬁ) °Lje§§bﬁ? %%‘&P‘B}F?éﬁr]e Combined and

NMR (CDO [ er r |godcintidatedl uAlet Otedaged prfessure to give benzyl 1-{[2-(4-

2.78 (2H, t, J=7.3Hz), 06 H,_ _E_ . _a. t
3t?rlq_-|,b|%t)y,l%§1_1§fgiH2 yl)benzofgran S5-yl]jcarbonyl}indole-3

J=7.3Hz), 7. (1H, é),
7.35 (2H, m), Jarkdxiyliate (121 mg). s), 7.58 (1H,
dd, 32804, 1. 7HZ), s N 700, 1580, 1550 -1 7. 65 (1H, S), 7.71
(1H, dd, J=8.6, ~ 48 (Nujol) = 1700, ’ 4 5Hz), B.34 (1H d.
J=6. 9Hz) NMR (CDCly, 8) : 1.43 (SH, \gigs5.39443He \aly (0§ (TH,

-*ﬁﬁh‘s( 0803?4 Y H] )s’l'RZ(%lngf;?qo: (818340, 57%0-71680 (2n] ehy] 8.05. (1H, .
DVB err], [err]): . . S), T
. ‘7 49_7 53 (2H, IT),J 7 565@1H18.g?1 1H, S?_, 8-20—8 .2_5'(1Hr m), 8.29‘8-34 (IH, :
SR | o . | _

15 - wmass : 535 (M+H)Y
Example 56
' The following compounds were prepared by a similar

manner to that of Example 55.
20 :

25

30

35



15 7.70 (1H, s), 7.91 (1H, d,
J=8.6Hz), 7.99 (1H, d, J=8.6Hz),
8.23-8.33 (3H, n) 8 55 (1H, s)

473 (MtH)[err Exanpl e 60 The ] '
conpounds V\BI‘& @ﬁﬁ?ed by a simlar manner to that fl’g#) Eﬁarrpi e 17.
25 [err] 30 35 WO 97/ 27190
PCT/ JP97/ 00073 ' 158
Exanpl e R26 Physi cal Datygs3 60-1 M IR
(1N§gt%9i_| 1;395 cn{err] NVR (CDCl[err], Jerr]) :

. , S o (3H—d 55 41 (2H, s
?%LG Er) 1H q,  Exemple RS RIZ 57 oy s Béygiﬁ%hz )43&741&(1 52__) !

’ -CH,CcO0Bzl K 8.f¥ (edt)s ), 18309 1630 ch~Y=7. 9Hz)

MASS : 535 (MeHj[err] = 2 (kﬁ% R, (Nj %? gﬁj cnferr]
10 VR (CDO [err] 3# %o ?3 "2Hz)
L4z 3.77 (2H, s), N (zn, s), 7.05

(1H, s), 7.30-7.42 (9H, m), 7.55-
7.76 (3H, m), 8.02 (1H, d,
J=1.1Hz), 8.38 (1H, d, J=7.4Hz)
MASS : 549 (M+H)*
56-2 -CH,COOBzl NO, IR (Nujol) : 1725, 1678, 1515,
1335 cm™1
MMR (CDCls, 3) : 1.44 (9H, s), 3.82
(2H, s), 5.17 (2H, s), 7.07 (1H,
o s), 7.33 (5H,-s), 7.45 (1H, s),
| 7.56 (1H, s), 7.69 (1H, d,
J=9.0Hz), 7.74 (1H, dd, J=9.0,
1.5Hz), 8.05 (1H, s}, 8.29 (1H,
dd, J=9.1, 2.1Hz), 8.48 (1H, d,
J=9.1Hz), 8.50 (1H, d, J=2.1Hz)
_ MASS : 594 (M+H)®
56-3 -CH,COOBzl OMe IR {Neat) : 1730, 1670, 1260 em~1
*. NMR (CDCly, &) : 1.43 (9H, s), 3.73
(2H, s), 3.81 (3H, s), 5.14 {2H,
s), 6.98-7.05 (3H, m), 7.25-7.43
25 (7, m), 7.64 (1H, 4, J=8.6Hz),
7.72 (1H, dd, J=8.6, 1.6Hz), 8.00
(1H, d, J=1.3Hz), 8.29 (1H, d,
J=9.8Hz)
MASS : 579 (M+H)?

10

15

20

30

35



(9H, s), 2.39 (2H, m), 5.41 (2H, s), 5.45 (1H, t,
J=7.2Hz), 6.98 (1H, s), 7.14-7.53 (12H, m, 8.11
(1H, s), 8.17 (1H, dd) MBS . 549 (MtH)[err] 15

60- 3 Ph IR (Neat) 1700 cnferr] NIVR

(CDCl [err], meowimee 1.40 (9H, s), 5.36 (2H, s), PCT/IPI7/00073

6.94 (1H, s), 6.98 (1H, s), 7.09-7.49 (17H, m,
7.60 (1H, s), 8.20 (1H, dd, J=8.3, 1.4Hz) 20

MASS 597 (MrH)[err] Exanpl e £4 The foll ow ng
conpounds were prepared by a sinmilar 25 manner to that of Exanple 58.
ba Exampde 97/8%199 R Physical data!°''] 0

PCT/ JP97/ 00073 '56-4 +4CH,¥,CO0Bz1 H IR (Nujol) : 1730, 1615%m™1

Exanple R err]

Physi cal Data

1-
(Nujol) : 3500-2500, 1655 cnierr] MMR (CDCl3, 8) : ?-4}Nﬁﬁ%"?/eﬁ\)slc§cr[7é5rr],

[err]) : 1.34

(94, s), 1.98 (3H 5 (2H, t, J=7.5Hz), 3.@7 (2. Aiz), 6.05

(1H g, B6.9Hz), 7.14- 19.(2H, M e 38+7. 68
(6H, m, 8.03 (1H, J=17.5Hz} g 5,{g ??ﬁB%W)?'Qé g‘i“(m,_
s), 12.08 (1H, s),b.dp (1H, s), 7.22-7.72 (11H,\ASS
445 (MrH) [err] m), 7.95 (1H, s), 8.36 (1H, d,
J=7.2KHz)

10

15

20

25

30

35

MASS : 563 (M+H)?
56-5 -CO-COOBzl H IR (Nujol) : 1725, 1658 cm™!
| MMR (DMSO-dg, &) : 1.39 (9H, s},

5.29 (2H, s)4.7.25-7.30 (5H, m),
7.52 (2H, m);+7.58 (1H, s), 7.65
(1H, s), 7.89 (1H, d), 7.96 (1H,
d), 8.25-8.32 (3H, m), 8.57 (1H,
$)

MASS : 563 (M+H)T

Example 57 :

A mixtufe of benzyl l-{[2;(4-tert1butylthiazol-2-
yl)benzofuran-5-yl}carbonyl}-5-nitroindcl-3-acetate (450 mg),
iron powders (450 mg) and ammonium chloride (45 mg) in a
mixed solvent of ethanol (7 ml) and water (3 ml) was stirred
under reflux for 1 hour. After being cooled to room
temperature, the mixture was filtered and the filtrate was.
concentrated under reduced pressure. The resulting residue
was subjected to column chromatography on silica gel and
eluted with a mixture of toluene and ethyl acetate. The
fractions containing the objective compound were combined and
concentrated under reduced pressure to give benzyl 5-amino-1-
{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-
yllcarbonyl)}indole-3-acetate (259 mg).

IR (Neat) : 3500-2800, 1725, 1665, 1615, 1550 cm™ %t

NMR (CDCls, 3) : 1.43 (9H, s), 3.67 (4H, s), 5.14 (2H,



10 61-2 Et IR (Nujol) : 3500-2400, 1650 cnferr]
NVR (DVSO-d[err], [err]) : 0.90 (3H, t, J=7.5Hz),
1.34 (9H, s), 2.40 (2H, quint), 5.77 (1H, t,

J=7.5Hz), 7.1 771231402H, m, 7.46-7.51 (3H, , 7 63- 7. ;%WW
7.79 (1H s), 15 (1H, br , 8.39 12,08

(1H, s) MASS : 459 (I\/H—|)[err]

IR (Nujol) : 3300-2500, 1660 cnferr]

(cbcferr], [err]) : 1.40 (9H, s), 6.95 (1H55%),

6.99 (1H, s), 7.11-7.39 (11H, m, 7.53 (1H 20

J:8.5Hz), 7.63 (1H, s), 8)236(16l, (2, m), 7.04 (1H, s}, 7.24 (lI:I],_Eﬁ)o|—|z'7) 31
MASS : 507 (MtH)[err] 62125 , dJ BHAOW M 69
corrpounds wer e prepared Ay A s”n-FX?émaﬁ'I =50 63eru%lo ctihg%éof I‘iE%?arrpl e_15.
1) 1-{-[2-(4-tert-Butyl tRHazéd, 2153 )ﬁyer?z'cﬁﬂ?r)an%f’a (1H, d, J=1.5Hz}, 8.13

yl ] et hyl }i ndol e- 3- car boni tlﬁl Ig 38=9.3Hz) IR (Nujol) : 2200 cnferr]

NVR (EDCk[err], [err]) (9H.S), 2.00 (3H, d, J=7.0Hz),

5.80 (1H, q, J=7.0HMASSs: 95§1H(M’§5) 7.12 (1H, dd, J=8.6,
1.9Hz), 7.19-7.34 (3H n), 7.40 (1H, d, J=1.6Hz), 7.50
(1H, d, J=8.6Hz), 7.75-7.79 (2H, m 35 MASS : 426 (MrH)[err]

WD 97/ 27190 m PCT/ JP97/ 00073

160 2) 1-{& [sB-l(JﬂiLbarbf BasindytlhilaAdi2~14ytpbtneotyl thiazol-2-

(B o A BB RBSabEe g campony) e 5 cha g b 1
2.39 (2F qui nttetr:ahygmfuramm (MY, was Mrgsspated over $ Pd- C d23gmgiH,

S)lH 7. 14 (7127 r&g& %emﬁe?’a‘@ﬁre fargder atmosphenc %resguf@ (‘Hftg? 1L 45
ﬁ/ASS >, 440 (|\/|+|-Il)eff@ﬁ'|a]1 g;@ the categl)yst by flltratlon, tlge fll@rate was( s)

7- Benzyl 0X¥:2 1- {dofrcehtiratbabuhdés tefiled prelsarsotyr give 1- (T2~ (4-tert-
| "%  putylthiazol- 2-yl)benz*efuran-5-yllcarbonyl}md°1e‘3‘ ’

15 carboxylic acid (74.5 mg).
IR (Nujol) : 1680, 1675, 1550 cm™ 1
NMR (DMSO-dg, &) : 1.38 (9H, s), 5.39 (2H, s), 7.46
(2H€, s), 7.56 (1H, s), 7.70 (1H, s), 7.80-8.00 (3H,
m), 8.13-8.31 (3H, m) '
20 'MASS : 445 (M+H)T
The following compounds were prepared by a similar
manner to that of Example 58.
25

30 . . I 5/_:

35



5-yl met hyl }i ndol e- 3- car bal dehyde IR (Nujol) : 1665, 1265

cnjerr] NVR (CDCl [err], [err]) : 1.40 (9H, s), 5.07 (2H, s),
5.70 15 (2H, s), 6.81 (1H, d, J=7. 4Hz) 6.94 (1H, dd,

J=8.5, 1.8Hz), 6.97 (1H, s), 7.12-7.36 (8H m, 7.41 (1H,

d, J=8.5Hz), WR¥BM ), 7.95 (1H, dd, J=ZCHIPGNND)
10.0 (1H, s) MASS : 520 (Merr]), 377, 271, 256 20 Exanpl e
63 1-([2- (4-tert-butylthiazol-2-yl)benzofuran-5-yl]nmethyl}-

5- hydr oxyi ndol e- 3-acetic acid (0.1 g) whi glséwas prepared according to

same manner to the hydrogenation step of exanple 25 24 was dissolved into
ethyl acetate™™ The, Sol ufj®on was 12 treated gen chI or| de in
et hyl acetate BX AnPhe R resulting nrnhlnlfnﬁggnﬁtrn ;%F% ec—by
filtration and s9-1 BM t hHli |mOﬂNupyl)et hE70Q,0 ]gﬁ&ﬂecm?[z (4 tert-
but yl t hi azol - 2-yl ) benzof'ur an-5-yl ] t% - hydr oxy. Q%D 0 acetic
aci d hydrochloride (90 ny). NIR bél Sg€5'0[eirr C gzc ?

IR (Nujol) : 3300, 2500-2700, 1700, 15852014m,cbﬂ{e€r)r:] 3.75 (ZH, 5) NVR

(DVMsO-dferr], [err]) : 1.35 (9H, s), 5% gi—h sg 57?2% 7.80 (7H, m),

(2H, s), 6.62 (1H, dd, J=1.6, 8.7Hz),
J=1.6Hz), 7.23-7.30 (2H ), 7.32 (1H, 3592 iHg d/ J-l 4Hz), 8wBS9t1B7190

PCT/ JP97/ 00073 ~ J=7.0, 1.4Hz) 161

(1H, s), 7.49 (1H, s), 7.57 (1H br 4 2 d,
J=8.6Hz), 6.0-7.0 (1H, br s) W&SS Mﬂ’@l (MrH) [err] 5
Exanpl e 64 - |1 NGRCQNREN Wese 1y ,E R hy7a sint! ar
mannerl0 33that” ]?_ITE&P %fSQR A 9 f oo

Vet
1-{[2-(4-tert- butylthl azol - 2- yI)beni’B‘Pur‘BHsgs' §p : 1.37 (°H, s), 3.53
yl}methyl }-5-13",5" -bis(trifluoronethyl(eengy) 06<y61 nna!,ed,’., 6.69 (lHgetate
I'R (Neat) : 1720, 1615, 1485, 1450 cnerr] MR TR Lgr 1T, '
[®rr]) : 1.40. (9H, s). 3.70 (3H $) $)7 573 (1 8), 7.54 % 5. 20
C(PH,s)., "5£34 (2H, s), 6.93 (1H, ddy __7 57 (1H, s),f7.73 (18 d), 7.81

(1H, d), 7.99 (1H,:d), 8.0% (1H,

15
_ _ s)
 59-3 -CH,COOH NHp, IR (Nujol) : 2800-3500, 1670 em™ !
NMR (CDCly, &) : 1.41 (9H, s), 3.58
_ (2H, s), 4.78 (2H, br s}, 6.74
20 ) (1, 4, J=8.7Hz), 6.87 (1H, s},
7.02 (1H, s), 7.21 (1H, s), 7.37

& *  (iH, s), 7.5% (1H, d, J=8.6Hz),
" 7.67 (1H, 4, J=8.6Hz), 7.93 (lH,
. s), 8.12 (1H, d, J=8.7Hz
25 MASS : 474 (M+H)Y
59-4 -CH,COOH OMe IR (Nujol) : 1690, 1670, 1265 cm™!
NMR (CDCly, &) : 1.42 (9K, s), 3.72
(2H, s), 3.88 (3H, s), 6.98-7.04
(3H, m), 7.34 (1H, s), 7.45 (IH,
30 ' '_ s), 7.65 (1H, d), 7.73 (1H, dd),
8.01 (1H, s), 8.38 (1H, d)
MASS : 489 (M+H)*t

35



15 J=2.4, 8.4Hz), 6.97 (1H, s), 7.10-7.24 (4H, ),

7.36 (1H, s), 7.47 (1H, d, J=8.4Hz), 7.84 (2H, m, 7.95
(2H, s) Exanpl e 65 20 Di et hyl azodi carboxylate (0.095 m)
was added to a m xture of nethyl PCTIIPYTI00073

1-{[2-(4-tert -‘%RR’WH% azol - 2-yl ) benzof ur an-

5-yl ] net hyl } - 5- hydr oxyi ndol e- 3-acetate (0.114 g), nethyl

[ 1- (hydr oxynet hyl ) cycl opr opanel acetate (0.104 g) and

tri phenyl phosphine (0.16 g) in tetrahydrofutdh (5 ) was 25 stirred at
roomtenperature for 3 days. After renoval of solvent  tho-tesidie-
was subj ected toE,gﬂ}é}rg:nghW;t ogr apay OnTEIﬂH‘y%ac‘ﬁjﬂ pabtd eluted wth

a mxture of n-hexare—ard—et-hy geet-ate—The~tTactTUnS COTL gl Mg the
obj ective conpouni®-5 +CHpRLE0OBMbENedIRNNEIerit r 4708 uhbEP FRduced
pressure to give 30 met hyl NMR (CDCla, &) : 1.41 (SH, s),
{1-{{{21-{[2-(4-tert-butylthiazol-2-yl )benzofura?h-S-

yl Jmet hylg - 3- (met hoxycar bonyl net hyl )i ndof-%8 (2H, t, J=7.3Hz), 3.06 (2H,
yl }oxy} met hyl } cycl opr opane} acetate (0.07¢g)J=7.3Hz), 7.03] RLENesy,) 7.2¥/30,

1615, 1580, 1480 cnferr] MASS, ... 601 (. [etr],. 35
W0 97/ 27190 s, Y, 59 L8 wo 1,42 (m,

. 162 A mxture of nethyl 1-{§pr (A-S&riiudd,t GFazé) -R.7Hz),
yl )benzofuran-5-yl I methyl}-5-(N ,N - J=8.6,
di met hyl car banmoyl net hoxy) i ndol e- 3- acet at & ?sb (llgl.’g)s)éng'ﬁl- (1I§, d?'i t hi um

hydroxidg (0.52 m) in methanol (2 m) wheSHR)r foddat(1H, d, J50APH2)

tenmperatiure for 8 hours. After renovalyugéssol very ,M+ag+ resi due was

di ssolved into i f-eh~ L i T

hydrochl ori c aci®e-6The GOSOOH i ng H  IRr @hijnillaties 338Pe tdPPect e M

filtration and washed with 10 water: OtpMs0-des, &) : 1.38 (9H, s), '

1-{[2-(4-tert-buty|thi'jazol-2-y|)benzoi%1‘rf%m!5 6 Zﬁz

met hyl }-5- (N, N - di met hyl car banoy! et hox})43niid® d28ee® ¢ 7-56 GHig (g0 .

ng) . IR (Nujol) : 2500-2700, 1M®,(15526),15701 1180 ¢nferr]

NI\/R(CD(’:IS[err], [err]) : 1.40(9H, s), 2.94 ( ) IR (3H, 15

s), 3.76 (2H, s), 4.69 (2H, s), 5.28 (2%1?‘%‘)%%!8?'9% 10u °a; 8-6HZ)  4d,

J=2.3, 8.8Hz), 6.96 (1H, s), 7.05-7.14 8.23-8.33 (3H, m{4HB.Dy, (JH.2C)( 1H,

s), 7.30 (1H, s), 7.42 (1H, s, . = » MASS :

o465 (MeH) [ o1 1] |  Mass : 475 hvaHd

20
Example 60 .
: . F* - I
The, following compounds were prepared by a similar
manner to that of Example 17.
25
t-Bu
| N
|
0
s I —_’,COOle
30 06 )=
\ /4

35



20 Exanpl e 67 Sodi um hydride (60%in mneral oil, 78 np)
was added into a solution of ethyl 4-(5-indolyloxy)butylate (0.40 g)
in N, N-di ret hyl formam de (2 m) at roomtenperature. After 25 bei ng
stirred for 30 mnutes at roomtenperature, 4-tert-
but yl - 2- [ 5- ( WO 8¥HAM hyl ) benzof uran-2-yl Jthiazole (0.59 g) PCTIRHYOFIded
to the solution. After being stirred continuously 5 hours, the
resulting m xture was poured into ice-water and the m xture was
acidified with diluted hydrochloric acid apgg30 extracted with ethyl
acetate. The organi c | ayer was washed wWith brine, dried over
magnesi um sul f ate—amd- \..urzkst:llLraL ed OTTdET T EeUUCed _pressure to grve a
syrup. The syr UpXaggle subj ected to col FRYEHN3S8r aphy on silica gel
and el uted %tf a mxt ‘ﬂzeéﬁgaEI hexapggsine,-ctt hyl acetate. The fractions
WO

35 cont ai ni ng € objéective nd were combi ned and
97/ 27190 NMR (CDC13. 8) : 139/ (PHy78000%399 (3H, d,

163 - concentrated under J;¢dgﬁg;1, 8] 1 e.;;ﬁu[;g{ t (g)gl \5e7et hyl, 4q{ 1-{[ 2-
(4-tert-putyl thiazol - 2-yl ) benzof ur an

h -
yl oxy}butyl ate (o 2 g). (Ke%ﬁ) *Yrsfde 9?57 381578 38g,
1485, 1440, 8.09 (1&36§).crﬂﬂr9](1n, d, J=7.98BR (CDO [err],
[err]) : 1.25 (3H, t, J=7.1 2.1 2 + sext, J=7.4Hz),
2.53 (2H, t, J=7.4Hz). 4. 04H§%ﬁ 835y 1 7 4bz) 4 13 (2H g
J=7.1Hz), 5.37 (@4425S). g% 4@R (Nujol) : 1700 (chitl 6.82 (1H dd, J=2.4,

)8 ohap, 7.3 (1) MM (CXClg, oy 3 ﬁf‘@r b SHb 548 o1

MASS : 517 (M+H)[err] (Exan‘sle B84 5(2H, m), Bhddpli2HussbxyzMride
(0.39 g) was added into N,N— Oor rgRged 2

i ce-cooling. After 30 ut es Sr(;?ﬂgt)l ‘on o ehﬁ m #IEEL. 53
4-{1-{{2-(4-tert-butylthiazol 422H, m), 8.11 (1H, s), 8. 17 (1H, dd)

yl ) benzof uran-5-yl ] net hyl }i pglgk- 5- yEggy ptate in N N; -

di-net hyl f or ma . - -
at roonst enper até@-3 f or Ph haddr (Neat) resul'lQ(hg:m -1

T ed

sol ution was poured

into aquedus sodi um hydr ogepuyRaiEHRR §v’a i St onn- sj’hespggot;m a).s
were collected by filtration,

col urm chr omat ogr aphy on 6.94| (18 ;%)Ie' aﬁrcptegl‘\a%fegrsq\?tnﬂ §gn#xﬁ1 (dél-'(tj‘?

n-hexane and et hyl m), 7.60 (1H, s), 8.20 (1H, dd, J=8.3,
1.4Hz)
20 i MASS : 597 (M+H)?
Example 61
The following compounds were prepared by a similar
25 manner to that of Example 58.
t-Bu
il |
I
o COOH
. S e
30 | ]/
26/
\ /

35



25 acetate. The fractions containing the objective conmpound wer e
conbi ned and concentrated under reduced pressure to give
1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-yl]nmethyl -5-]3-

(et hoxycar bon y] i ndol e- 3- car bal dehyde (0.32 Q).

(Neat) 31003%%8%@%720 1650, 1615, 1575, 1525, 30 PCTPITRS
1500 cnferr] NVR (CDCl [err], [err]) : 1.26 (3H, t, J=7.3Hz),
2.07-2.20 (2H, m, 2.53 (2H, t, J=7.4Hz), 4.09 (2H, t,

J=6. 3Hz), 4.17 (2H, q, J=7.3#¥, 5.41 (2H, s), 6.91 (1H, dd,
J=2.5, 8.9Hz), 699 (1H_s) 7 13-7 29 (3H_nj 35 .41 (14

s), 7.52 (1H, dEx3mB1&HzR267.68 (1H, s),  Physical DatiD 97/ 27190
PCT/ JP97/ 00073
7.80 ¢1H, d, J=263R}), oMes IRHNujol) : 3500-25ﬂﬁ5516555m5'%mﬁrb[err]
5 Sodi um chl ori de (19g.%®) (mqgqu)to a1m34t &g, o) 1-1lok (3H,
(4-tert-butylthiazol-2-yl)benzofuran-5 I]metg g

(et hoxycgr bonyl ) propoxy] i ndol A 5h-58 ehfd@ ((§ §1 J=6.9Hz) ,s J4it§m

hydrogenpgosprate 12fvvat er ((9071@ @4} ByEUhB-2:68 (6H, nbut 681@3((1137 rr1)
in a mxed solvent of water (1 1 t ra
tert-butanol (6.5 m). After ‘3;” rHQ‘“dags,"Hég guy gifr’ ri élzoag é&lﬁfl de

sol ution was added to t ther ré)xture. The resulting mxture was

extracted wth ethyl pedat.e. g4 he(MQﬁ ani c | ayer was washed with
brine, dried o L f

pressurgg 15  The-zesi Ee V&S m:dgjoe.ot ed 860062400, chesDRinTdr aphy on silica
gel and eluted with a m xtur f d, ethy, ate _ he
fractions containing the Objl@{C e coﬁﬁbu% werée1 ilJc% ed J 755%!1-'
concentrated under reduced préls-s'?tﬂ:rd% give214tp[f221(.4-qumt}. 5.77 (1H, t,

teft-butyl thiazol -2-yl)benzof yAnsgzyl ] reibyy}id- %2"‘5 8, 7. 46-7.51 (3H
(e} hoxycar bgnyl ) propoxy] i ndol e-3-car oxyI Ic acld 0.4). i

(Nyj ol ).. 00- 2700, 1735, 1683y 76$8-71395(2Hsm), J 79 (1H,.}s), 8.01

1440 crferr} - NWR (WY@QBE%H B[ngril)n, s)J; 12, @%H(lk; §F7HZ)
1.34 (910 s), . 90-2 95Q§§§ 7 (28 t, Hz)

3.98 (2H, 25 P (2H 0 J Z 1Hz) 5 56 (ZH s).,

6.82 (1H dd, J=¢a3 0. Qh¥)¢37(§§ 6if, :d, 3362800, 1660 cm~1
7.40-7.50 (4H m, 7.62 (1H éc?7,(§{t:d’1.4o (SH, s), 6.95 (?H?Ft?}

8.21 (1H, s), 12.01 (1H, s)
6.99 (1H, s), 7.11-7.39 (11H, m), 7.53 (1H,

20 . d, J=8.5Hz), 7.63 (1H, s), 8.23 (1H, d,
J=8.0Hz)
o S o MASS : 507 (M+H)'
Example 62
25

The following compounds were prepared by a similar
manner to that of Example 15.

1) 1-{1-[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-
yllethyl}indole-3-carbonitrile

30 IR (Nujol) : 2200 cm~l
NMR (CDCls, &) : 1.40 (9H, s), 2.00 (3H, d, J=7.0Hz),
5.80 (1H, q, J=7.0Hz), 6.99 (1H, s), 7.12 (1H, dd,
J=8.6, 1.9Hz), 7.19-7.34 (3H, m), 7.40 (1H, d,
. J=1.6Hz), 7.50 (1H, d, J=8.6Hz), 7.75-7.79 (2H, m)

MASS : 426 (M+H)?



MASS : 561 (MrH)[err] 30 Exanmpl e 70 A m xture of

1-{[2-(4-tert-butylthiazol-2-yl)benzof urn- 5-yl ] met hyl }-5-]3-

(et hoxycar bonyl ) propoxy] i ndol e- 3- carbal dehyde (0.19 g), nalonic acid
(73 mg) and pyridine (0.5 35 m ) and piperazine (0.04 m) was stlrred at
80[err] C for WORHZHLY " WD 97/27190 PCTAPY

PCT/ JP97/ 00073 ' 165 Af ter
being cooled to the roomtenperature, the resulting m xture was
poured into ice-water and the m xture was 160 acidified with diluted
hydrochl oric acid and extracted with et hyl acetate. The organic

| ayer was washegl) Wi 1-hf o7 [23e{4-teTt- BdtyEﬂhDawlmﬂSS:iemfulr’aat-é-and
concentrat ed under duced ess yrup was subjected to
col urm chr omat ogr ap‘ﬁé r°py1}l3ﬁl°§fa cgauégma%%&elﬁsut ed with a mxture of
t ol uene and ethyl IR (Neaebdet'at GZDUhemT actions containing the objective

conpound ed CORCgRt e d4Br urg to
gi \r/rg 10 (E) - 3- [lﬁﬂf[@ﬂ -3t’e butgftgﬁl g%'i d%’ n‘T;:eienzo u?aﬁ-a RS,
yl ] met hyl B- 5- 3- (et hoxy&r%d?ﬁ)pﬁbb?toxﬁ?nﬁi’e— 46 (1H, §y)9Tdpd@ic

acid (25 m). R A 8)) 7. 290ME 2500 26805, 112812F 579, 20600,
1520 cnferr] 15 VR ( [err 5 4% 52% 9
2.12-2.21 (2H, 7.40 (4H, o 30) - 27545 ts AE Hé)lH'4d05J21 H
?’2 E238388 9Hz) 1 7(62H’1H$)1m513|458gém3'd15% 1. 9F), 6,89 (4 8dgHz)
7.20 (1H, d, Jsgagﬁs(sfsé‘*? é§§éH 7.44 (1H, s),
7.48 (1Hiod, J=8.6Hz), 7.98 (1H d, J=15. 9Hz)

MASS : 587 (ng)[

60%in mineral o )7r \ﬁaglza[&gxg'gx??Q°?4-1}eg'.5-}%utlylth,[1a§8ql Lym by gLl deed Ak,

4-tert-butyl - 2- [ 5- (cildmetbyly indebevd vearbgldehyde vyl ]thiazole (0.40 g),

met:hyl i ndol e- 6-car 13 y( 0. 2§5g§,‘1255 éﬂmi.pota5§|un1|od|de (0.22 g) -
N, di net hyl f or rram%x(ﬁlﬁ ; . and t

) h m Xt ur e, irred a om 5
ter?'per ature. After N¥R H§D§é3r & rredlaf rb%ﬁn t%rrpe"rmgt%ur‘é}lf of) 5 #0{# t he
m xture was pour edi2mnt @)i, ce: 8@t eIHANI, 7. A¢zed 6.BA ¢1hylddcet ate

The extract was mqﬁﬂﬁg’mﬁtgng?}eg’@pd( 'igsu qthsg7gggr(§@9qﬁ%ium
| 7.41 (1H, d, J=B.5Hz), 7.66 (1H, s), 7.95 (1H, dd,
J=8.0, 0.7Hz), 10.0 (1H, s)
MASS : 520 (M%), 377, 271, 256
20 |
Example 63
1-{[2-(4-€ert-butyithiazol-2—yi)beﬁ;ofuran—s—yl]methyl}-
5-hydroxyindole-3-acetic acid (0.1 g) which was prepared
according to same manner to the hydrogenation step of example
25 24 was dissolved into ethyl acetate. The solution was
treated with 4N-hydrogen chloride in ethyl acetate and the
resulting precipitates were collected by filtration and
washed with diisopropyl ether to give 1-{[2-(4-tert-
butylthiazol-z-Yl)benzofuran—S—yl]Lethyl}-5—hydroxyindole-3-
30 acetic acid hydrochloride (90 mg). |
mp : 145-150°C (dec.)
IR (Nujol) : 3300, 2500-2700, 1700, 1585, 1460 cm !
NMR (DMSO-dg, &) : 1.35 (9H, s), 3.56 (2H, s), 5.39
(2H, s), 6.62 (1H, dd, J=1.6, 8.7Hz), 6.83 (1H, d,
35 J=1.6Hz), 7.23-7.30 (2H, m), 7.32 (1iH, s), 7.46



sul fate and evaporated under reduced pressure. The residue was
subj ected to colum chromat ography on silica gel and 35 eluted with a

m xture of toluene and ethyl acetate. The WO 97/ 27190
PCT/ JP97/ 0007 166
fractions consglnlné the objective conpounds were comnbined Pcnnngﬁﬁn

concentrated under reduced pressure to give nethyl 1-[]2-
(4-tert-butylthiazol- 2-y|)benzofuran-5-y| met hyl }i ndol e- 6-

carboxylate (0.40 g). 5 1R (hbat)lsl 1720 1705, 1605, 1500
cnerr] NIVR CDA [ err% %err}]‘ 1.40 (9H, s), 391%3H s),
5.48 (2H, (IHs)s)s 14 dcB) JF357, (BHgHRF 2B, 97- §3H1Ib) |
7.12 (14, dd5.d83) 8.6 o5 (1 26el 341 o J=0.8H). 7.30
(1H, d, J=3. 1Hz) 35 (1M s 48 (1H 10 J=8. 5Hz),
7.67 (1H, d, J=8 H£§‘\SS782(5H(1:1%) J=1.3, 8.4Hz), 8.13
(1H, br s) MASS : 445 (MrH)[err] Exanple 72 15

The follom%ng ﬁﬂ&&mﬂsgﬁﬂas prepared by a simlar manner to that of
Exampl e 71 Et hyl

5-[1-[[2-(4-tert- buﬂybtﬁbaiowlﬁgy¢©dpnunﬂ|masnp&epared by a similar manner
yl ] met hyl )i ndol |_hpent IR (Neat) : 3100, 1730, 1680,
1630, 1600, 1566’€£ék ot Eﬂgﬁﬁﬁe 1350 cnferr] NVR

(cocferr], [err]) @ 1.22 (3H, t, J=7.1Hz), 1.40 (9H, s),

i 88 %ZEP 84F5 m, &igﬁgi3gggg%f#419erf%¥§%gétﬁ9azol 2-Yl)b?qﬁ$f%fa$?@§ 1F&)
6.97 (1H 19), eyldsle? yd e arl m)5'-bis(trifluoromethybﬁbqnamlqmin@ole?324
(1H, d, J=0. 8Hz&)cetatd5 (1H, br s), 7.46 (1H, d, J=8.5Hz),
$h26fgﬂrgmfngjconpgﬁhdéNﬁ%Fb Pr d1§}5a134§gMFRL§6rém-nnnnerE?gnPL:t7gf
Exanpl e 68. NMR (cnc13, 8) : 1.40 (9H, s), 3.70 (3H, s), 3.75 (2H,
5, S . - '8)y 8.20 (2H, s); 5.34 (ZH,*s), 6.93 (1H, ad, é
15 J=2.4, 8.4Hz), 6.97 (1H, s), 7.10-7.24 (4H, m),

7.36 (1H, s), 7.47 (1H, d, J=8.4Hz), 7.84 (2H, m),
7.95 (2H, s)

Example 65
20 Diethyl azodicarboxylate (0.095 ml) was added to a
mixture of methyl 1-{([2-(4-tert-butylthiazol-2-yl)benzofuran-
. ‘. 5=yllmethyl}-5-hydroxyindole-3-acetate *{0.114 gq), methyl
(1- (hydroxymethyl) cyclopropane]acetate (0.104 g) and
triphenylphosphine (0.16 g) in tetrahydrofuran (5 ml) was
25 stirred at room temperature for 3 days. After removal of
solvent, the residue was subjected to column chromatography
on silica gel and eluted with a mixture of n-hexane and ethyl
acetate. The fractions containing the objective compound
were combined and concentrated under reduced pressure to give
30 methyl {1-{{{1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-
yllmethyl}-3- (methoxycarbonylmethyl) indol~-5-
yl}oxy}lmethyl}cyclopropane}acetate (0.07 g).
IR (Neat) : 1730, 1615, 1580, 1480 cm~1
MASS : 601 (M+H)t
35



35 WD 97/ 27190

PCT/ JP97/ 00073 167
t-Bu [err] 5 10 Exanpl e
Rl err] Physi cal Dat a 73-1 - COOve NVR
(DVSO-d[err] WO®M9% - 1.45 (9H, s), 3.86 PCT/IP97/00073
(3H, s), 5.78 (2H, s), 7.38 (1H, dd,
J=1.8, 8.5Hz), 7.48 (1H, s), 15 7.52 (1H, d,
J=0.7Hz), 7.66 (1H, 162 s), 7.71 (1H d,
éZEASFiL’ 7.88 - (1H, dd, J=1.4, 8.3Hz),

. , d, J=8.3Hz), 8.26 (1H, br s),
8. 70 Example 66 (15 5). 10: QL (14 5) 20
MASS 473 (M+H) [ & mixture of megbyl 17{fwf 15%%’&“6&%@@“ Reat) :
g#?O, %725, 1§§f5béHiﬂ%uran-54yl]methyl%IS—(N'.N'- 1500

err L CI§] er,r r : 1 3

t dlmethylcarbamoylmethoxybg%g{qf_ﬁ-j -erféf(egh%é%)gh%xbdl -{) g5

(4H, m), B. 30-AMiumitydBoxide7’Q6.52 ml) in methanol ({2 ml) was stirr&d 8

g)Z_H’ 6%9 ?1#) ozol_rld t%mperature for & hours. Afters)ren\?"fé:]‘?Zéé%?—?é'ﬁjat%éizgh
(1H, residue was dissolved intopwatgs anq;g:’h(eliaplﬁ!:ig&w%’z), 7.67

acidified with diluted hydrochloric acid. The resulting
precipitates were collected by filtration and washed with

10 water to give 1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-
yl}methyl}-5- (N*,N'~dimethylcarbamoylmethoxy) indole-3-acetic
acid (80 mg). L

L IR (Nujol)’: 2500-2700, 1715, 1620; 1570, 1480 cm™
Bl " ' MMR (CDCl3, &) : 1.40 (9H, s), 2:b4 (3H, s), 3.06 (3H,
15 s), 3.76 (2H, s), 4.69 (2H, s), 5.28 (2H, s}, 6.86

(1H, dd, J=2.3, 8.8Hz), 6.96 (1H, s), 7.05-7.14
(4H, m), 7.20 (1H, s), 7.30 (1H, s), 7.42 (1H, s,
J=8.5Hz2)
MASS : 546 (M+H)*
20
Sodium h&dride (60%'in mineral oii, 78 mg) was added
into a solution of ethyl 4-(5-indolyloxy)butylate {0.40 g) in
N,N-dimethylformamide (2 ml) at room temperature. After
25 being stirred for 30 minutes at room temperature, 4-tert-
butyl-2-[5-({chloromethyl)benzofuran-2-yl]thiazole (0.59 g)
was added to the solution. After being stirred continuously
5 hours, the resulting mixture was poured into ice-water and
the mixture was acidified with diluted hydrochloric acid and
30 extracted with ethyl acetate. The organic layer was washed
with brine, dried over magnesium sulfate and concentrated
under reduced pressure to give a syrup. The syrup was
subjected to column chromatography on silica gel and eluted
with a mixture of n-hexane and ethyl acetate. The fractions
35 containing the objective compound were combined and



30 (1H, s), 8.23 (1H, d, J=8.4Hz),

9.97 (1H s) MASS : 543 (MrH)[err] 35
WO 97/ 27190 PCT/ JP97/ 00073

168 Exanmpl e 74 The fol |l owi ng conmpounds r ed by
a simlar “KHBﬁﬁﬁﬂer to that of Preparation 1. "Bt
[err] 5 10 Exanpl e Rerr]- Physi cal Data

74-1 -coOve IR (Nujol) : 3100, 2320, 1710, 1620, 15

1530, 1500, 1240 cnferr] 163 NVR (CDCl [err], [err])
1.40 (9H, s), 3.94 (3H s), 5.50 (2H, s), 7.00
(1H, s), 7.16 concentrated under reduced presisurddtoJgilve ethyBHAr (17(283~( 1H,
br i !_7..' ).- 1Y 3 Q...

J=8. 5ti) 7.74‘@Iﬁ?r§7P“5¥%ﬁbtﬁ§§1<i i ehZorliafils ;if%héﬁvi’fﬁd°ajgs.4kt),
8.00 (1H, dd, ¥ioxgibstykate (0.2 g). 8.20 (1H, s).

MASS : 470 (MrH)[erip (wear) 4-Fod,Cibgs,] ¥005! 1596 Nepfgs, 143830, 2230,
1730, -1630, 1600, .1
5 1360 cm
NMR (CDClz, &) : 1.25 (3H, t, J=7.1Hz), 2.12 (2H,
sext, J=7.4Hz), 2.53 (2H, t, J=7.4Hz), 4.04 (2H, t,
J=7.4Hz), 4.13 (2H, q, J=7.1Hz), 5.37 (2H, s), 6.46
(1H, s), 6.82 (1H, dd, J=2.4, 8.9Hz), 6.96 (1H, s),
10 7.06-7.13 (4H, m), 7.17 (1H, d, J=8.9Hz), 7.32 (1H,
| s), 7.43 (1H, s), 7.45 (1H, d, J=8.5Hz)
MASS : 517 (+H)*

EREPE
= -

o Example €8 -

15 Phosphorus oxychloride {(0.39 g) was added into N, N-
dimethylformamide (2 ml) under ice—cooling; After 30
minutes, a solution of ethyl 4-{1-{{2-(4-tert-butylthiazol-2-
yl)benzofuran-5-ylimethyl}indol-5-yloxyl}butylate in N,N-
dimethylformamide (2 ml) was added to the mixture. After

20 being stirred at room temperature for 1 hour, the resulting
solution was poured into aqueous sodium hydrogen carbonate
sclution. The precipitates were collected by filtration,
washed with water and subjected to column chromatography on
silica gel and eluted with a mixture of n-hexane and ethyl

25 acetate. The fractions containing the objective compound
were combined and concentrated under reduced pressure to give
1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-yllmethyl}-5-[3~
(ethoxycarbonyl)propoxy] indole-3-carbaldehyde (0.32 g).

IR (Neat) : 3100, 2950, 1720, 1650, 1615, 1575, 1525,
30 1500 cm~1
NMR (CDCly, &) : 1.26 (3H, t, J=7.3Hz), 2.07-2.20 (2H,

m), 2.53 (2H, t, J=7.4Hz), 4.09 (2H, t, J=6.3Hz),
4.17 (2H, q, J=7.3Hz), 5.41 (2H, s), 6.91 (1H, dd,
J=2.5, B.9Hz), 6.99 (1H, s), 7.13-7.29 (3H, m),

35 7.41 (1H, s), 7.52 (1H, d, J=8.7Hz), 7.68 (1lH, s),



25 1530, 1500 cnferr]
‘NWR (CDCl [err], [err]) : 1.22 (3H, t, J=7.1Hz),

1.40 (9H, s), 1.60-1.80 (4H m, 2.30- 2. 40
(2H, m, 2.70-2.80 (2H, m, 4.10 (2H, q,
J=7.1Hz), 5.M0pm180s) 6.99 30 ' ( 1HPCHRIPITANOTS- 7. 29
(2H, m, 7.28 (1H, - s), 7.40 (1H, d, J=1.3Hz),
7.52 (1H, d, J=8.5Hz), 7.57 (1H, s), 7.69 (1H
d, J=8. ZFE) MASS :

555 (MeH)[err], 270 35 | o¥$57190

PCT/ JP97/ 00073 7. eo (1H, d, J=2. SHz), 9.95 (1H, s)169

Exanpl e 75 &I y@ng conmpounds were prepared by a simlar
manner to that of ratléﬁ JU+ [err]

Exanpl e R9 Physi cal Data 75-1 -CH err] COOH
IR (Nujol) : =25 1708, 1610, 1575 cnferr] 15

NVR ( DVBO- d[ er't4® © 1.34 (9H, s), 1.94 (2H
quint, J=3. 0Hz), 2.SeWli@Hchilorideé. 0H8)mg) was added to a mixture of 1-{ [R-36
3.94

é2$5 ?iH dd. géuﬂifb-bhfyf%ﬁﬁkzol 2-y1)benzofuran-sjgléﬂ?fhy%} g f (2H s).
J=2.2Hz), 7. Zeﬂqg;oxycarbonyl)propoxy]1ndole—31;§qbaddehy§e6wﬂ)317g86 (1F{ d,
J=9. Oz), 7. 3&ddlifdm hlydrégéfiphdsbhate 12 water (90 mg) and 2-methyl-2-
butane (0.27 ml) in a mixed solvent of water (1.5 ml),
10 tetrahydrofuran (2.2 ml) and tert-butanol (6.5 ml). After 2
days, aqueous-sodium hydrogensulfide solution was added to
the mixture, . The resulting mixture was .extracted with ethyl
acetate. The organlc layer was washed with brine, dried over
magnesium sulfate and concentrated under reduced pressure.
15 ° The residue was subjected to column chromatography on silica
gel and eluted with a mixture of toluene and ethyl acetate.
The fractions containing the objective compound were combined
~and concentrated under reduced pressure to give 1-{[2-(4-

tert-butylthiazol-z-yl)benzofuran-S-yl]methyl}-s-[3-

20 (ethoxycarbonyl )propoxy] indole-3-carboxylic acid (0.10 g).
IR (Nujol) ': 2500-2700, 1735, 165§, 1610, 1575, 1525,
- ' 1440 cm~1

NMR (DMSO-dg, &) : 1.17 (3H, t, J=7Hz), 1.34 (9H, s),
1.90-2.05 (2H, m), 2.47 (2H, t} J=7.1Hz), 3.98 (2H,
25 t, J=6.2Hz), 4.06 (2H, q, J=7.1Hz), 5.56 (2H, s),
6.82 (1H, dd, J=2.2, 9.0Hz), 7.36 (1H, d, J=8.5Hz),
7.40-7.50 (4H, m), 7.62 (1H, s), 7.67 (1H, d,
J=8.5Hz), 8.21 (1H, s), 12.01 (1H, s)
MASS : 561 (M+H)t
30
Example 70
A mixture of 1-{[2~(4-tert-butylthiazol-2-yl)benzofurn-
S5-yllmethyl}-5-[3-(ethoxycarbonyl)propoxylindole-3-
carbaldehyde (0.1% ¢g), malonic acid (73 mg) and pyridine (0.5
35 ml) and piperazine (0.04 ml) was stirred at B80°C for 3 hours.



7.48 (1H, s), 7.56 (1H, s), 7.63 (1H, d

J=8.6Hz). 12.16 (2H, s) MASS : 547 (MeH)[err] 25
75-2  “H IR (Nujol) : 2700-2500, 1710, 1610, 157o,d[ |

1500, 1485 cnigg NVR (DVBO-d[ err], :
1.34 (9H, s), Jolryon, (2H, m?&g@‘h"("%, t
J=7.2Mz). 3.94 (2H, t, J=6.3Hz), 5 48 (2H
s), 6.39 30 (1H, d, J=3.0Hz), 6.73 (1H dd,
J=2. 4, 8. OHz)16%. 05 (1H, d, J=2.4Hz), 7. 26

_ J=8. 9Hz),
(7126_?’ 5‘(]) (133 tf:SeHz%)%%Jz’(g‘z’%ogsigd gb the room temperature, the)resukting Zj

J=8.6Hz), 12.0-Mixturdb was poured into ice-water and tHe Rixfilre was

MASS : 489 (MrH) [etrd. . . WO 97/ 27190 . :
PCT/JP97/OOO73FQ$1 léled with diluted hyééoéilorlc acid ande%Fracted with

Exanple R9 . ethyl acetate. Ph¢soxgdnimtlayer was wasHéd with -K¥3dd, |R
(Nuj of) : 3500-&?;1]% o¥@80madfeliu 6 rate and ﬁﬁﬁcfﬁm%‘f e\fz}cﬁr [réd'ujc)ed:

1575, 1525 cnfer )
1.34 (9H, s), Pressuyye. sThe syrup was subjected to céluin hrdinatdgrahyt ,

g)ﬂ. él—%é 3.98 0on silica gel and eluted t?.:ﬁl_} adglgﬁvjl:l%eﬁfgt%ne %h%?e?:%ﬂl
dd. acetate. The fractiops qpntaipipp the 4biedni es igomppund. 62

(1IH, s), 7.66 kde domBifle@Hand dontentkated under red,lzc7e6d pressure7§o 4gi(réH’

S 533, ( Mk (]
“orecr o3 B SRebtal B SRt ey TEng galt S inerlze typan-5-
(E) 1. 99 ipekhyh} - 5- D3-10tdxyclarbdny 1 Pbirdpyl diby] indole-3- 6 27
4.04 (2H, t, J=1. . oH; , .
(1H, fj, J=15. ﬁg)},gyég’%é’(‘gifé@.‘gmﬁ)" | . J=9. OHz)
7.30-7.35 (2H, m, ¥R4NTi®l : 3300, 2500-2500, 1720, 1670(3H600),
7.560-7.70 (2H m), 7.79 (1H, 1520 -l -. d, J=15.8Hz),

810 (1H S n MASS : 559 (MeH)[err] 20 -
8.10 ( ’l§n NMR (CDCl3, &) : 1.26 (3H, t, J=4.1&§%E 2.%2-2.21 (28,

m), 2.55 (2H, t, J=7.2Hz), 4.05-4.21 (4H, m), 5.38
(2H, s), 6.35 (1H, d, J=15.9Hz), 6.89 (1H, dd,

J=2.28, 8.9Hz), 6.98 (1H, s), 7.12 (1H, dd, J=1.8,
8.6Hz),. 7.20 (1H, d, J=8.9Hz), 7.36-7.38 (3H, m),

20 _ 7.44 (1H, s), 7.48 (1H, d, J=8.6Hz), 7.98 (1H, d,
} . J=15.9Hz)
- a - MASS : 587 (M+H)? A
Example 71
25 Sodium hydride (84 mg, 60% in mineral oil) was added to

a mixture of 4-tert-butyl-2-[5-(chloromethyl)benzofuran-2-
ylithiazole (0.40 g), methyl indole-6-carboxylate (0.28 g)
and potassium iodide (0.22 g) in N,N-dimethylformamide (3 ml)
and the mixture was stirred at room temperature. After being

30 stirred at room temperature for 5 hours, the mixture was
poured into ice-water and extracted with ethyl acetate. The

- extract was washed with water and brine, dried over magnesium

sulfate and evaporated under reduced pressure. The residue
was subjected to column chromatography on silica gel and

35 eluted with a mixture of toluene and ethyl acetate. The



The foll ow ng conmpounds were prepared by a simlar manner to that of

Exanpl e 27. 25 1) 1-¢(
2-(4-tert-Butylthiazol-2-yl)benzofuran-5-yl]nmethyl}-

5-13",5" - bls(trlfluoronethyl)benzyloxy]lndole 3-acetic aci d

IR (Nujol) : WO8H2M%b590, 1615, 1490 cnferr] 30 NVR (RERARoZNQops
[err]) : 1. 39 (9H, s), 3.78 (2H, s), 5.18 (2H, s), 5.34
(2H, s), 6.92 (1H, dd, J=2.4, 8.8Hz), 7.10 (1H, dd, J=1.8,
8.5Hz), 7.11-7.24 (5H, m), 7.34 166 (1H, s), 7.45 (1H, d,
J=8.5Hz), 7.82 (1H, s), 7.94 (2H, s) 35 MASS

687 (N%FD[err]fractlons containing ¢he2gbdective compounds were combined

PCT/ JP97/ 00073

L[ 2- (4 vort - Bty TTIRSRERCI, Ppger, Eptuced prasaugs, o oeb metht 1-((]
5-13, - {carboxy%‘)r/&sﬂaawlﬁaéﬁéoé acm’-)bew@ram yllmethyll}mcédm@-oﬁ :
3300 (br), 2708a25d¥1ak@9G0.4618) .1580, 1480
cnjerr] : rr 35 (9H, s), 3.63 (2H,
s), 5.15 > R (NEBe) (2H19é§ bﬁ% 1241355)150@ g8 [1H dd, J=2.4,

8. 9Hz), NMR (cnc12 ,186) (1H 1d40Jesk ,AH),, 37937 (Gi;H s§, g-gg 5&4)
1'2?’23 (2H, br s) 10 GES'QHmdd, -3893(1.H’0 %Hz‘; 7'9_‘;)(1}1, s), 7 123)’

{1-{{{1-{[2-(4-tert-But\|iHni ddol I21 8 ) therfiA)yr dn28- (18, d, J=0.8Hz), 7.30
I thyl }-3- b to iyl d
Zy!:rgprgféne} ggg{l gxg?éﬁﬁ )6]198L3 Snﬁg} ony ﬁ){lﬂﬂﬂgbo 3566 (187 sk cnjerr]

15 NVR ' ( CDCl [ ePFP:SHalr]7 .67 tm;a d,AF=8nfHz], 40.§DH 1K) d&. 57 (2H,

$). 373 (2H 5). 3 90 b2iL35)e. i, (@M Sha,6pd5s) (1H,

dd), 6.97 (1H, s), ?‘ng }E m, (1H, d)

MASS : 573 (MtH) [e 148 bl Ekanple 77 The fol | owi ng

conpounds wer e prepared by a simlar manner to that of Exanple 27.
.~ Example 72 4 | 5 -

15 The following compound was prepared by a similar manner
‘to that of Example 71. '

Ethyl 5-(1-{([2-(4-tert-butylthiazol-2- yl)benzofuran-s-
yllmethyll}indol-6-yl}pentanoate -

20 IR (Neat) : 3100, 1730, 1680, 1630, 1600, 1500,
1350 cm~!
4 NMR (CDClz, &) : f£.22 (3H, t, J=7.1Hz), 1.40 (9H, s),

1.60-1.80 (4H, m), 2.30-2.40 (2H, m), 2.70-2.80
(2H, m), 4.09 (2H, q, J=7.1Hz), 5.39 (2H, s), 6.52
25 (1H, d, J=3.1Hz), 6.97 (1H, s), 6.95-7.00 (1H, m),
7.07-7.14 (3H, m), 7.24 (1H, &, J=0.8Hz), 7.35 (1H,
br s), 7.46 (1H, d, J=8.5Hz), 7.56 (1H, d, J=8.1Hz)
MASS : 515 (M+H)*

30 Example 73

The following compounds were prepared by a similar
manner to that of Example 68.

35



25 [err] 30 35 WD 97/ 27190

PCT/ JP97/ 00073 172

Exanple R err] Rl err] Rl err] 77-1 H

COCH H IR (Nujol): 2500-2700, 1

1300 cnierr] 9727190 NMVR (DVBO-d[err], [err])géﬁmTaéggng,
s), 5.64 (2H, s), 6.61 (1H, d, J=3.0Hz), 7.26
(1H, dd, , J=1.8, 8.5Hz), 7.46 (1H, s), 7.50 (1H,
d, J=0.7Hz), 7.5%%1H, br s), 7.64 (2H s),
7.66 (1H, d, J=8.5Hz), 7.88 (1H, dd, 10 J=3.1Hz),
8.10 (1H, s), 12.55 (1H, br s) MASS 431

(MrH) [err] 77-2 t-Byet COOH H
np : 242[err]C (dec.) {h:;"N IR (Nujol): 2500-2700, 1690,

1630, 1500 cnierr] 15 (DVBO-d[ ecHp, [err]) :
1.34 (9H, s), 5.80 (2H, 137 (1H, dd, J=1.9
8.5Hzy, 7.48 (1H, , s), 7.64 (1H, s),

7.71 (1H, 4, J=8.4Hz), 7. H dd, J=1.1
8.5Hz), 8.28 - (1H, br s), 1H, d, J=8.5Hz),
8.41 (1H,
g13
10
Example Rlzf Physical Data
73-1  -COOMe NMR (DMSO-dg, &) : 1.45 (9H, s), 3.86

- + (3H, s), 5.78 (2H, s}, 7.38 (1H,
~ ‘ .'dd, J=1.8, 8.5Hz), 7.48 (1H, s),
15 | '7.52 (1H, d, J=0.7Hz), 7.66 (1H,
| s), 7.71 (1H, d, J=8.5Hz), 7.88
(1H, ad, J=1.4, 8.3Hz), 8.24 (1H,
d, J=8.3Hz), 8.26 (1H, br s), 8.70
(1H, s), 10.01 (1H, s)

20 | MASS : 473 (+E)?t
73-2 4CHy},COOEt IR (Neat) : 3100, 1725, 1655, 1530,
3 : . ~ 1500 cm™1

NMR (CDClz, &) : 1.22 (3H, t,

J=7.1Hz), 1.40 (9H, s), 1.60-1.80

25 (44, m), 2.30-2.40 (2H, m), 2.70-
2.80 (2H, m), 4.10 (2H, q,
J=7.1Hz), 5.34 (2H, s), 6.99 (lH,
s), 7.16-7.29 (4H, m), 7.44 (1H,
br s), 7.53 (1H, d, J=8.5Hz), 7.67

30 B (1H, s), 8.23 (1H, d, J=8.4Hz),
9.97 (1H, s)

- MASS : 543 (M+H)F

35

e



20 S) MASS : 499 (MtH)[err]

77-3 H (CH err] COCH H IR (Nujol):
2500- 2700, 1710, 1500 cnierr] NVR (CDOl [err],
[err]) : 1.40 (9H é) .60-1.80 (4H, 25 n,
2.30-2.40 (2rVORFZ1% 70_2 80 (2H, ), PCT/IPI300033 ( 2H,
s), 6.52 (1H, d, J=3.2Hz), 6.94 (1H, d,
J=8.5Hz), 6.99 (1H, s), 7.06 (1H, s), 7.12 (1H
d, J=3.2Hz), 7.15 (1H, d, 168 J=8.5Hz), 7.25-7.30
(3H, m, 7.46 (1H, d, 30 J=8.5Hz), 7.55 (1H, d,
J=8. 2Hz) Example 74 MASS 487 (MtH)[err], 288 35
WD 97/ 27190 _ PCT/ JP97/ 00073
173 ExaerTIEe ﬁq]e'l,q»ﬂlng compRngp]were preganed by a similay7y. 4
Tet -(CH err]f#&%ker thd that of Preparation 1. Np : 196-197[err]C
IR (Nujol) : 3200-3000, 2500-2700, 1700, 5 1630,
1610, 1500, 1400, 1260 cnierrk-pu : NVR (DVBO-d[err],
[err]) : 51.34 (9H, s), 1.44-1.70 N (4H, m, 2.24
(2H,t, J=7.1Hz), 2.65-2.75 | y M, 5.65 (2H s),
7.12 (1H, d, " d, J=8.5Hz), 7.47
(1H, s), 7.51 , s), 7.66 (1H, br
s), 7.69 (1H, d, J=8.SHz), 8.13 (1H, d, J=8. 3Hz),
8.14 (1H, s) MASS : 15 77-5
Tet H -OCH[ err] COOH . 165-168[err] C
IR (Nujotp : 3300, 2500-2700, 1720, 1620, {3
1580, 1500, 1460, 1380, 1200 cnierr] - . R NVR
(DMsO-d[err], [err]) : 1.34 (9H, s), 4.87 (2H,

2 Example RI3 - Physical Data’

. 74-1 ~-COOMe IR (Nujol) : “.3100, 2320, 1710, 1620,

15 - 1530, 1500, 1240 cm™!

NMR (CDCly, &) : 1.40 (SH, s), 3.94 (3H,
s), 5.50 (2H, s), 7.00 (1H, s), 7.16
(1H, dd, J=1.7, 8.SHz), 7.25 (1H, br
| _ s), 7.42 (1H, br s), 7.54 (1H, d,
20 - J=8.5Hz), 7.74 (1H, s}, 7.82 (1H, d,
J=8.4Hz), 8.00 (1H, dd, J=1.3, 8.4Hz),
8.20 (1H, s)* *
MASS : 470 (M+H)*
74-2 4CH,+,COCEt IR (Neat) : 3150, 2230, 1730, 1630, 1600,
25 1530, 1500 cm~!
NMR (CDCli, &) : 1.22 (3H, t, J=7.1Hz),
1.40 (9H, s), 1.60-1.80 (4H, m), 2.30-
2.40 (2H, m), 2.70-2.80 (2H, m), 4.10
| (2H, q, J=7.1Hz), 5.41 (2H, s), 6.99
30 | | (14, s), 7.16-7.29 (2H, m), 7.28 (1H,
s), 7.40 (1H, d, J=1.3Hz), 7.52 (1H, d,
J=8.5Hz), 7.57 (1H, s), 7.69 (1H, d,
J=8.2Hz)
MASS : 555 (M+H)*, 270

35



20 s), 5.95 (2H, s), 6.82 (1H, d, J=7.8H),

7.14 (1H, t, J=7.8Hz), 7.43 (1H, dd, J=1.7, 8.5Hz),
7.46 (1H, s), 7.47 (1H, s), 7.64 (1H, d, J=8.5Hz),
7.71 (1H, br s 7. 85 (1H, d, J=7.8Hzl)c.l. 1H,
s) 25 0972190 " \nss . 529 (MekH)[err], 309, 270 ”ﬁ’ﬂﬁﬁghple
78 The foll ow ng conpound was prepared by a simlar manner

to that of Exanple 36. 30
1-{[2-(4-tert-Butylthiazol -2-yl)benzofuran-pgyl } net hyl }-

7- hydr oxyi ndol e- 3- car bal dehyde NVR (CDCl [err], [érr]) »1.41
(9H, s), 5.75 (Rkhmple B 68 (1H, d, J=7.6Hz), 6.99 (1H,

s), 7.02-7.43 (5H, 7 35 73,36 4 (: :

J=7.9Hz), 9.93 (1H, e foqaom.ng congﬁlﬁﬂ%é j;ﬂepsa)red b§ a ;'ﬂnlilar

PCT/ JP97/ 00073 manner to that of Preparation 27. 174 MASS
430 (Merr]), 287, 272 Exanpl e 79 The foll ow ng conpound

-Was prepar ed by a simlar vreaner 5 to that of Preparation 1 and Exanple
25. 1-[[2-(4-ter yl t hi azol - 2-yl ) benzof uran-5-yl ] met hyl } -
- 7- (met hoxycar bonyl met hoxy) i ndol e-3: cgsbopitril e RS IR (Nujol) :

2230, 1750, 1580, 1500, 1460, 1380, O 1350 cnferr]
NVR (CDCl [err], [err]) : 1.40 (9H, 3N 3 , 4.68 (2H,

s), 5.85 (2H, s), 6.64 (1H, d, J=7.4Hz), 6.98 ( . s),
7.12-7.20 (3H, m), 7.39-7.51 (3H, m, 7.57 (1H, s) 15

MASS : 499 (Merr]), 270 ' Exanpl e 80 ' re of nethyl
1-[[2- (48t ert - butyl t hi azol - 2- Ao o

yl ) benzof uran-5-yl ] met hyl } - 3- cyanoi ndol e- 5- car boxyl ate (1.09

Exampl-_e - R o Physical Data

75-1 ~-CH,COOH IR (Nujol) : 2700-2500, 1708, 1610,1575 cm-l:

NMR (DMSO-dg, &) : 1.34 (9H, s), 1.94 (2H,

&
-2
3

PR %

e quint, J=7.0Hz), 2.39 (2H, t, J=7.0Hz),
3.36 (2H, s), 3.94 (2H, t, J=7.0Hz),
5.44 (2H, s), 6.75 (1H, dd, J=2.2,
9.0Hz), 7.01 (1H, d, J=2.2Hz), 7.26

20 (1H, d, J=B.6Hz), 7.36 (1H, d,

J=9.0Hz), 7.38 (1H, s), 7.46 (1H, s),
7.48 (1H, s), 7.56.(1H, s), 7.63 (1H,.
d, J=8.6Hz), 12.16 (2H, s)
MASS : 547 (M+H)* |
25 75-2 -H IR {(Nujol) : 2700-2500, 1710, 1610, 1570,
1500, 1485 cm~ 1
NMR (DMSO-dg, &) : 1.34 (9H, s), 1.89-2.00
(2H, m), 2.38 (2H, t, J=7.2Hz), 3.94
(2H, t, J=6.3Hz), 5.48 (2H, s), 6.39
- 30 (1H, d, J=3.0Hz), 6.73 (lH, dd, J=2.4,
8.9Hz), 7.05 (1H, d, J=2.4Hz), 7.26
) (1H, d, J=1.6, B.6Hz), 7.36 (lH, d,
J=8.9Hz), 7.46-7.50 (3H, m), 7.53 (1H,
s), 7.63 (1H, d, J=8.6Hz), 12.0-12.5
35 (1H, br s)
MASS -: 489 (M+H)t




20 g) and sodium hydroxide (1.5 g) in a m xed sol vent of water (15
m) and nmethanol (30 m) was stirred under reflux for 2 hours. After
cooling, the mxture was nade acidic with di l uted hydrochloric acid,
and the resultin recipitates were collected by filtration and
washed with é’?” 130 gi ve 25 PCT/JP97/00073
1-[[2-(4-tert-butylthiazol-2-yl)benzofuran-5-yl]nethyl)-3-

cyanoi ndol e- 5- car boxyl i ¢ acid. Borane-nethyl sulfide conplex (2.0M
in tetrahydrofuran (1.4 m) was added to a jmipxt ure of the acid

obt ai ned above_n tetrahydrofuran (25 nl) and the m xture was stirred
at roomtenpera r glay. Arter 30 addl {1 NEL nanol to M Xture,
the resul ti ng “Fi!%ﬁ?ié&\vn'nr]:k -\VE-TaYaV ated ggxalc?%‘% Eﬁi pressure. The

resi due was 7Sparti t+COGH baIRNe(eldelll)ut egs509<z2ped) arégo aqm@oangsgb hyl
acetate. The ethyl acetate layer was washed w ]\;gise a_g brine,
dried over magnesi um sul fate and evapor at ed 4 uced pressure.
The residue was subjected to coMNMRn (DMSO-dg, 3) 5/\0:92#27(]959 s), 1.9-2.0
PCT/ JP97/90073

chromat ography on silica gel and el u%{édeMt% 1 n{%ﬁ urté %f"? 2Hz}, { 3t ne and

ethyl acetate. The fractions contai(@Engti h&=6. SHZ),otﬁ écﬁtlt\ZH,csurpoamts wer e
conbi ned and concentrated under 1H, ' 84Ucesh oy e ghye
1-{[2-(4-tert-butylthiazol-2- 5 ( §lbrnez) 7= % (1H, dd,

yl ) benzof ur an- 5-yi ] net hyl ) - 5- (hydr %Y n®t h§1 §HZdol%Te45-7.50 (4I:Iar1bbn|'t.r62 e

(0.87 9). IR (Nujol) : 3880, s)2,23ﬂ 66l Qe a63g=81§§%

cnjerr] 10 NVMR (CDCl [err], ilg J)) 1.40 (9H, s) 1" (1H,

4.81 (2H, s), 5.43¢ 6.99 (1H, s), 7.12 (1H, dd "10

J=1.9, 8.5Hz), 7.27 (1H, s), 7.BASS.#Al §BH (MDY, 476 7.51 (1H,
. d,. J=8.SHz), 7 T ST, S Sttt (A

15 - ?A m xﬁr(e gﬁ‘éﬁﬁé"%mﬁp’ﬁﬂ ﬁ&'hpdzol 3:98) h8Hz 0% r ah-95-

) S‘le net hyl } - 5- (hydr oxyBEet hyl )i ndal £99- (@1, beni ¢ ei. ho%(2H 6t g)g=7.2H2)2nd
thionyl chloride (0.5 m) |n chl or pf o,m irred at room
tenperatlér e for 3 hours. After ‘P&{ #I I f zét?lgguﬁhhsa%%e% O&dsdhm
hydr ogen carbonate, the 20 resulﬁ-lzr?g (riﬁxtslr.eraE 8Hz)y Acé A6 WIH) d,

chloroform The organic ayfio W) Vagheg- er,and, B geg dri ed
over magnesi um sul fate and evapor at)ed ugger ?gdn%&ed ?s@rSeqt‘gogl ve
1-{[ 2- (4-tert-butylthiazol -BH| MenZeplrain?s- S/Zﬁ‘crré!)hyl'ﬁlﬂis- (1H,

(chl or onet hyI )indol e-3-carbonitrilg @218(882), 8.10 (1H, s)

L d +
20 __MASS : 559 (M+H)

¢ R . ] '75 . H
The followihg compounds were prepared by a similar
manner to that of Example 27.

25
1) 1-([2- (4-tert-Butylthiazol-2-yl) benzofuran-5-yl]methyl}-
5-[3',5'-bis (trifluoromethyl) benzyloxy] indole-3-acetic
acid _
IR (Nujol) : 2700, 1690, 1615, 1490 cm~!
30 NMR (CDCl3, &) : 1.39 (9H, s), 3.78 (2H, s), 5.18 (2H,

s), 5.34 (2H, s), 6.92 (1H, dd, J=2.4, 8.8Hz), 7.10
(1H, dd, J=1.8, 8.5Hz), 7.11-7.24 (SH, m), 7.34
(1H, s), 7.45 (1H, d, J=8.5Hz), 7.82 (1H, s), 7.94
(2H, s) :

35 MASS : 687 (M+H)*



25 IR (Neat) : 3120, 2230, 1700, 1630, 1600 cnferr] NVR
(CDCl[err], [err]) : 1.41 (9H, s), 4.74 (2H, s), 5.43 (2H,

s), 7.00 (1H, s), 7.13 (1H, dd, J=1.8, 8.5Hz), 7.30 (1H, d,
J=0.8Hz), 7.3 H m, 7.52 (1H, d, J:%% 5
(1H, s), 7.81[?%&@51?0330 MASS : 460 (MtH)[err] ' a’trrp e 82

A mxture of 1-{[2-(4-tert-butylthiazol-2-yl)benzofuran- 5-yl ] net hyl
-5-(chl oronet hyl )i ndol e-3-carbonitrile (0.65 g) 35 and pot assi um i odi de
(0.91 g) in acetone (5 mM) was stirred 171 WO 97/ 27190

PCT/ JP97/ 00073 176 at room

tenperature for 3) hokr{ [2FrHdkextaPutikdshiaapbranel benzofurgrgsryl emeflyl 1 -
pressure and {he 1 est 0 JanroayobURty Mok} indole- TedharouBiane, After

renoval of the resultin nsol (Eg |tration, and the
filtrate was evapor atted™NwI@d? : 5330PclpEebd HIUEARA01t & 30\,61610, 1590!

1-{[2-(4-tert-butylthiazol-2- 1480YénbEnzof ur an- 5-yl

met hyl') - 5--(i odomet hyl )i n - 3- L I rile (0.88 . t hyl

magnesi um br oni de ( i‘:i'P?JS(8 ds, Fetrah£3$€ {}Hx Syl (&risgn ‘%5 %/F‘) 3 added
dropwi se to di et hy2Hpakdnabed $5(2H, @) ,ureld6 i(QH,cddl i ag2.4f t&r9H)e

10 m xture was stirred-a J: t f ouLsS, -_ _
1-{[2-(4-tert-butylthi azal’ tlf 3?§Pben2 uzrlaérjlf§ y?’]rrgljgtalp'f g‘ J=8.5Hz}), 7.38

(i odonet hyl )i ndol e- 3-car HoﬁBt (BHe ®D, 8B.89 Uds addda7t.@Hehe 8.04 (1Hy jyre.

After several hours, the egy! t(.'zﬁ,g lgrpéé)ure was partitioned between
di | utedypydrochloric acr and et acetate. The ethyl acetate |ayer
was washed with water and br| ne, dried over nagnesium sul fate and

§X,?p?nﬁ ated Urrgﬁraoamatu {rr@duwﬁ-grf@éw@ufmeh&eebdue Wﬁbéigbd:mﬁ&‘étéi?-est-gf
col u : il xt.u
t ol uene and. et hyl- 3.8 Eny%ﬁe}ff Cﬁ%&@%&é{ﬂ&ﬁﬁaﬂg Pﬁ%iﬁ’é"y myfatlive

conpounds were cr[znbrcyedopndpam}:mutm et dender - reduced pressure to
gi've ethyl 8-{1-F 2- utyl . .
2-yl )bq_rgzofur an- 5-yl Fné#ﬁélﬁg}PS cy%#o??gl’cﬂq% l7I°)0 Em
(et hoxycar bonyl ) pr opMBn4€BClg, @) g). 0.66 (4H, m)| Rl(ARafFH; s)2.2(2).5717(2ﬁ,
1530, 1500, 1360 cm errlsp5 3.73 (2B CBGhbesh, bFIr3lag faitl o §

1H

J=7.1Hz), 1.40 (9H, s),

J=7.8Hz), 4.17 (1H, dd)n1§-%, (}37 ﬂHz)G 89216 J(QH(GPE/) mig. Jo4
s), 7.12 ({#Hgpd, J=1.8, 8.6Hz), 7.18-7.32 (3H, m), 7.39
| MASS : 573 (M+H)* '
20 .
Example 77
'~ * The following compounds were prepared by a similar
manner to that of Example 27.
25
t-Bu
I N
l I
0 ]
S | F/R
- 30 : : 14 -
R
N\ /
: #13

35



(1H, d, J=1.3Hz), 7.51 (1H, d, J=8.5Hz), 7.61 (2H, 30 s)

MASS : 584 (MrH)[err], 286 Exanpl e 83 A m xture of ethyl
- 3-[1-{[2-(4-tert-butylthiazol-2- 35

yl ) benzof uran-5-yl ] met hyl } - 3- cyanoi ndol - 5-yl } - 2- WO 97/ 27190

PCT/ JP97/ 000780 97/27190 177  PCT/IPITROOT3

et hoxycar bonyl propi onate (0.72 g) and 1N sodi um hydr oxi de sol ution

(5 n) in nmethanol (10 m) was stirred under reflux for 3 hours.

After cooling, the mxture was nade acidic lvx’ir di | uted hydrochloric
acid and extracted with ethyl acetate. he ethyl acetate |ayer was

washed with M/at-ei—and—bﬁ-ae———dﬁ—]?\mmmw
evapor at ed unde ExaggpdeedR %Jr%ssure.R he resi due was di ssolved in

xyl ene (10 m) coptal ni n tic aggyd (7.5 m) and the m xture was
stirred uddet reffux for ours. ter renmoval of solvent by _,10
evaporation, the residue wasIRatNiaione®IPH-RIONA,diLBBBedl500, 13RAddehl oric
~acid and_ethyl acetate. The rMRy|DMs@eidy,e dlayer 1.34 (9Hassnashedhh wW2H) wat er
~and brinm®, dried over magnesi up suéf@fel d %ns EﬁQ or,at Sﬂp dreduced
pressure. The residue was subjected 6

- silica gel and eluted 15  wi t#h.8d & (hH)of 7GI4I50r(éHt)rﬁi an?j et oldv The

fractions contai ni ng t hezop]fAgd) ve qﬁmqgndgrwg;e -7:0513)| e ad
concentrated under reduced pressure to gi ve §ﬁ5 [ 2- 4- rt-
B

- butyl thi azol - 2-yl ) benzof ur an- 57 y#§ n@t}hylcsl- F=gy ndars% (18, ad,
‘ylpropionic acid (0.78 g). 205=3.18z), 61008l ) 5), 339058100, 250@)2700,
1630, 18D5, 1500, é °§L grrl NVR

. (cDd [err], [err]) : 140(9H s) MASS 3 (A1 (MHHLY iy :

, 3.08 (2H, t, J=7-6U3), 5¢dP (2Hc&gny 6- 99y 1H s), : 7.12
. (1H, dd, J=1.7, 8 5Hz), ? 16 (1H " dd, 9215, 25.- 8.5Hz), 7.27
: (1M, s), 7.3%(1H d, J=8.5HE§,:7.Z2°C (dec.) (1H, d, J#1.3Hz), 7.51

. (1H, d, J=8.5Hz), 7.61 (2H, IR (Nujol)} zsoo-syoo. 1690, 16304SA500 &1

C (Wb Lerr] 90 Bxaml e B4an muso-ag, 85 1O A2 oROBPLS. P, °Par o
s), 7.37 (1H, dd, J=1.9, 8.5Hz), 7.48 (1H,
s), 7.52 (1H, s), 7.64 (1H, s), 7.71 (1H, d,
J=8.4Hz), 7.86 (1H, dd, J=1.1, 8.5Hz), B.28
(1H, br s), 8.32 (1H, d, J=8.5Hz), 8.41 (1H,

20 . s)
MASS : 499 (M+H)t

St 77-3 H  +4CHp¥,COOH' H 3 g
IR (Nujol): 2500-2700, 1710, 1500 cm™!
NMR (CDCl3, &) : 1.40 {9H, s), 1.60-1.80 (4H,
25 m), 2.30-2.40 (2H, m}, 2.70-2.80 (2H, m),
5.39 (2H, s), 6.52 (1H, d, J=3.2Hz), 6.94
(1H, d, J=8.5Hz), 6.99 (1H, s), 7.06 (lH,
s), 7.12 (1H, d, J=3.2Hz), 7.15 (1H, d,
J=8.5Hz), 7.25-7.30 (3H, m), 7.46 (1H, d,
30 | ) J=8.5Hz), 7.55 (1H, d, J=8.2Hz)
MASS : 487 (M#H)*, 288

35



ot
{1 . azol - .
- met hoxyi ndol e- 3-acetic acid WO 97/ 27190

t hat of. Exanple 23.

1

5

PCT/ JP97/ 0007 178
(

1

2-(4-tert-Butylthiazol -2-yl)benzofuran-5-yl}nethyl}- 35

Nuj ol ) : 320&%%7 ,1901700, 1225 cnfjerr] : NMVR ( CDCl [er rljr”l(fogr r])

.40.(9H, s), 3.78 (2H, s), 3.84 (3H, s), 5.32 (2H, s),
6.83 (1H, dd, J=8.9, 2.4Hz), 6.96 (1H, s), 7.05-7.26 (5H,
n, 7.33 (1H, s), 7.44 (1H 5 188 J=8.5Hz) MASS :
475 (MrH)[err] Exaople 85 Sodium bydride (60%in ninera

oil, 55 ng) was Eadd'@desza | nt o ml%ol ut| qﬁ‘lof benzyl i ndol e- 3 car boxyl ate

Atk it

(0 311 g) in Ndrmethytormam et r—omder—rce—coottrg—A-er—the

m xture was stirrddd or 38tm HeH2k4GR0Kamd! t enperature, 4-
tert-butyl-2-1[5- (bronpacet yhpbenzodgwiagy=g-yl | t hi azol e (0. 47 g) was

added to the m xture. After tlrred nti nuously 3 hours, the
resul tingsm xture was pouredPg [}8‘35 éé%\ﬂa?égoan%is'?%eziﬂ%t dr’90was

aci di fi edT\r/]vith di | ut ed | m,cmmru,ﬁwood Mdo,exmagt@d'h/\nth et hyl
acet ate. e organi c r S wi t ried over

magnesi um sul fate and I@%ﬁc‘e%%a}t&gd ‘§gder ?egé g%"pr%’s’sﬂr 444 - apve a
ZQl_ syrulp. -cli-hel s%/rgp V\?ﬁ subj@ﬂ}t&d.tg Ed: 2H, cty ﬁmfﬂph)z .@5-2, Zst
silica gel and eluted w a u o] e acet at e.
The fractions containing the g{) ecimlgve cog};gfﬁﬂ &, -P'lv\r%r%Héoﬁbl ned and
concentrated under reduced pre%saur:’@Z)Thé 37 (1Hy edi oTred \BH2 )t r @ad@d (RHi h 4N

hydrochloride in ethyl acetate)357,515Qbiti @, 7.8 f@ulshin e¢ipi tares
were col |l ected by filtration and washed P dilso t:opy )etﬁ L gigfve t he

hydrochl oride salt of the obj &dri Ve®@ofpBund, 9f>5Hz), Bngdr éém oﬂt de salt.
was partitioned between ethyl J=e8eBake, a8d14 (1H, agueous sodi um hydrogen .-
carbonate solution. The worg 30 a; was washed with brine, dried : -
. ovgr gnes|um;suLLaLe_and %ﬂs& nﬁ?g %&%ﬁ d under reduced pressure to .

gi've beqé% 1-{2?125  Tet -ocn COOH
ty

(4-tert | t hi azol - 2-yl )benzofuiggri %d 2- oxoet hyl i ndol e-
3-carboxylate (0.14 q). ?' ol) 1675, 1580, 1530, 1500,

1360 cnierr] IR (Nujol) : 3300, 2500-2700,.1720, 1620,
1580, 1500, 1460, 1380, 1200 cm~1
NMR (DMSO-dg, &) : 1.34 (9H, s), 4.87 (2H,
20 s), 5.95 (2H, s), 6.82 (1H, d, J=7.8Hz),
-7.14 (1H, t, J=7.8Hz), 7.43 (1H, dd, J=1.7,
8.5Hz), 7,46 (1H, s), 7.47 (1H, s), 7.64
(1H, d, J=8.5Hz), 7.71 (1H, br s), 7.85 (1H,
d, J=7.8Hz), 8.14 (1H, s)
o5 MASS : 529 (M+H)*, 309, 270

Example 78
The following compound was prepared by a similar manner
to that of Example 36.
30 ' '
1-{[2-(4-tert-Butylthiazol-2-yl) benzofuran-5-yllmethyl}-
. 7-hydroxyindole~3-carbaldehyde
NMR (CDClg, &) : 1.41 (9H, s), 5.75 (2H, s), 6.68 (1H,
d, J=7.6Hz), 6.99 (1H, s), 7.02-7.43 (SH, m), 7.65
35 (LH, s), 7.86 (1H, d, J=7.9Hz), 9.93 (1H, s)



35 NVR (CDCl [err], [err]) : 1.42 (9H, s), 5.39 (2H, s), 5.60 (2H,

WD 97/27190 PCT/ JP97/ 00073

179 s), 7.05 (1H, s), 7.20-7.50 (8H, m, 7.65 (1H, d,
J=8.7Hz), 7.87 8.02 (1H, dd, J=1.7, 8. 7THz
820825(1#0%'”'%931(1H d, J=1.7Hz) MASS qug’iferr],
505 npl e 86 A sol ution of benzyl

1-{2-[2 (4-tert- butylthlazol-2- yl ) benzof uran- 5-yl ] - 2- oxoet hyl

i ndol e- 3- car boxyl ate (140 ng) in te;zghydrofuran (4 M) was

hydr ogenat ed over 10% Pd(OH)[err] 10 ng) at room tenperature under

at nospheric pressurgass - 43dv@¢ﬂ),rggﬁvah7gf the catalyst by filtration
the filtrate was concentrat éd under reduced pressure. The residue

was subj ect ed to col utm chr omat ogr aphy on silica gel and el uted
with a mxture ronet hane and nethanol. The 15 fractions

inder T educed prese “Vf@%@%‘éﬁeﬁ%%%néiﬂ?%PrerepaPed by a s1R218E hEhREr
but yl t hi azol - 2yl thet zof Praparatibn?1oandt Byanpleld@ . 3- car boxylic
acid (90 ny). IR (Nujol) : 2500-2700, 1700, 1650, 1530, 1360
cnferr] 20 NVR (CDCl [err], [err]) : 1.43 (9H, s), 5.63 (2H, s),
7.05 (1H, 1- {{2-(41§ﬁrt?BB©yItB$a(Gl+27§l)hEnzDﬂEnan-éryleeﬁhYl}+
d, =1.7,

8 7Hz). 8.26-8 3Smiﬁﬁbiysgigbg¥§m%§héig)1§&oléL:§:quanf¥$il% 459
(MH)[err] 25 IRy @hiad gz 2230, 1750801-15 botQry d4iéde Haﬂg) was

added toig sol ution of . benagbo em~1

1-{2-[2-(4-tert-butylthiazal -2 yl)bepzofuran-5-yI'];2; '
. oxoet hyl }i ndol e- 3- dépb Pﬁ n&xgé §€$véﬁ¥ 2“%t%%ho§’304 68 {2Hy)
amd tetrahydrofurane (5571,) 5 8Af t(2H, bs)ngssurrx-m fd)r J=T7.4Hz$evEr28 hIHy s,
i the reaction v xture was_di-l d ueous ce
H58d 7""&5 5‘? RS 7,397 ?»GTTQ[?E Ztrag‘%? (1H,

~sol ution, which was extrédged Wi t aceta

washed mnth brine,. dri edlover nagne5|un1sulfate and concentrated
under reggced presgg&g; :35 go9Thfity espdye was subjected to colum

chr omat ography on silica

Example 80
A mixture of methyl 1-{[2~ (4-tert-butylthiazol-2-

yl)benzofuran-s-yl]methyl} 3-cyanoindole-5-carboxylate (1.09
20 g) and sodium hydroxide (1.5 g) in a mixed solvent of water
. {15 ml) and methanol (30 ml) was stlrred under reflux for 2
'hours. After cooling, the mixture was made acidic with
diluted hydrochloric acid, and the resulting precipitates
were collected by filtration and washed with water to give
25 1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5~-yl]lmethyl}-3-
cyanoindole-5-carboxylic acid. Borane-methyl sulfide complex
(2.0M) in tetrahydrofuran (1.4 ml) was added to a mixture of
the acid obtained above in tetrahydrofuran (25 ml) and the
mixture was stirred at room temperature for 1 day. After
30 addition of methanol to mixture, the resulting mixture was
evaporated under reduced pressure. The residue was
" partitioned between diluted hydrochloric acid and ethyl
acetate. The ethyl acetate layer was washed with water and
brine, dried over magnesium sulfate and evaporated under
35 reduced pressure. The residue was subjected to column
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180 gel and eluted with a mxture of toluene and ethyl acetate.
The fractions containing the objective conpound were comnbi ned and
concentrat ed gsﬁr;ﬁpuced pressure to give benzyl 1-(2- PCT/IPY7/00073
[2-(4-tert-but A%l - 2 yl ) benzof uran-5-yl] - 2- 5 hydr oxyet hyl
I ndol e- 3- carboxylate (70 ng). IR (Neat) : 3400, 1680, 1530,
1360 cnjerr] NVR (CDCl [err], [err]) : 1.40 (9H, s), 2.51 (1H
d, J=2.8Hz), 4.34 {1H, d, 3% 8Hz), 4.37 (1H, s), 5.15
(1H, br s), 5.33 (2H, s), 6.99 (1H, s), 7.23-7.55 (11H,
g;1 10 chroma%g??aﬁ&#loﬂ sﬂrﬂc&ﬂ¢ﬁl ahdl @1@ted w;thga]m;x;q;p efH,
r t
1-{2- [ 2- (4- tert35§P§PFhP3§ t%;f Ldetate® The fraltiBhV!EORtLiniiRN%He

yl ) benzof ur an- 5-opjlec?4ilred compethgs ek | combinedhorsll geacentrated under and
LN sodi um hydr oxj 4&;&% é?gggﬁrénté #f@%“%ufﬁfuﬁqut@?t-but%lﬂﬂiaﬂ%ﬁizu' rred

at- 50[err] C for *f r enbva e resjidue was
di ssol ved i#to \Ad:menapdurae-gmyhlm@thme}g%hydaemmﬁmulwwplcﬁﬂrt ed

hydr ochl ori c E“”é%rbé&ﬁ%:&@é“ké'ﬂﬂ g . precipitates were collected by
filtration and wash

water to giv -1
1-{2-[ 2- (4-tert - but y/TRni(HR3PL b- y|)%%9&rof%?r3g’n 3700, 1630, 1530, 1500 cu”
yl ]1-2-hydroxyet hyl }i nghel qcBetaf bdxy! i c1 A0 A 9§50 sny) 2. 01 (1K, s), |R8INU2d,)

. 3350, 1660, 1530, 1360, 123 ] 25 l..qerr]) :
1.37 (9H, s). 4.30-4.50 (ES:{,' ?5[{ i) 9% 6.09 (1@' ?Nfrq% Ff% dé‘iso (1H,
br s), 7.1567.20 (3H, J=1.9, 8. snz). 7.27 A1H,18), 57 34—'4941(1HH,dm).

J=8.6Hz), 7.52 (1H, =al - 7. OGQBHmn) X -787d l(IjH,Sg)
MASS 575, 461 (N%FD[errIsﬁo(ln' Ao J 0 éﬁ%& f s) A m xture of
4-tert-butyl-2-[5- (bMBﬁﬁaCet?ﬂ?b@%%ﬂfuran- 2-yl]thiazole (0.20 g),

3 '£yanoi ndol e (75 ng) and. potassium :. carbonate G146 ng) in

ef hyl et hyl ketone (3_m) was stirred at 35 40[err]C for 2 hours: After
‘being cooled to pei-at ur e, WD 97/ 27190

PCT/ JP97/ 09873 A mixture of 1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-
5-yl]methyl}-5- (hydroxymethyl) indole-3-carbonitrile (0.66 g)
and thionyl chloride (0.5 ml) in chloroform (20 ml) was
stirred at room temperature for 3 hours. After -
neutrilization with aqueous sodium hydrogen carbonate, the

20 resulting mixture was extracted with chloroform. The organic
layer was washed with water and brine, dried over magnesium
sulfate and evaporated under reduced pressure to give 1-{[2-
(4-tert-butylthiazol-2-yl)benzofuran-5-yljmethyl}-5-

. {chloromethyl) indole-3-carbonitrile (0.67 g).
25 IR (Neat) : 3120, 2230, 1700, 1630, 1600 cm™!
NMR (CDClj3, &) : 1.41 (9H, s), 4.74 (2H, s), 5.43 (2H,
s), 7.00 (1H, s), 7.13 (1H, dd, J=1.8, B.S5Hz), 7.30
(18, 4, J=0.8Hz), 7.34-7.40 (3H, m), 7.52 (1H, d,
=8.5Hz), 7.65 (1H, s), 7.8l (1H, s)
30 MASS : 460 (M+H)Y

Example 82 .
A mixture of 1-{[2-(4-tert-butylthiazol-2-yl)benzofuran-

5-yl)lmethyl}-5- (chloromethyl) indole-3-carbonitrile (0.65 g)
35 and potassium iodide (0.91 g) in acetone (5 ml) was stirred



181 the m xture was poured into ice-water and the m xture was
acidified wwth diluted hydrochloric acid and extracted with et hyl
acetate. The organic | ayer was washed with brine, dried over
magnesi um sul fate and concentrated under reduced 5 pressure. The

resi due was SYPYEM®d by trituration with di i sopr opy |PCI{IREH0PB i ve
1-{2-[2-(4-tert-butylthiazol-2-

yl ) benzof uran-5-yl ] - 2- oxoet hyl }i ndol e-3-carbonitrile (0.20 g).
IR (Nujol) : 2200, 1690, 1530 cnferr] 10 396 ~ NWR (CDd [err], [err])
1.43 (9H, s), 5.67 (2H, s), 7.06 (1H, s), 7.25-7.35 (3H,

m, 7.44 (1H sk r30ﬁ5teﬁbbr§&ure for 1 hour. The7m§§tﬁﬁé*wé¥ e%?ﬁs Lg
7.81 (1H, m, 8.04 =8. 7, Hz),
J=1. 8Hz) inder! rﬁ/ﬁa‘é)%ed PYRSURSH)Inst the ¥ SSldue Wﬁaﬁﬁé’pﬁﬁ?b@d with

The foll owi ng cdchdopdmasbané £pAFitkd \removialll b8’ tRBNAGSulting indolibak of

Ex |l e 87.
{20 2- (4 or B Y P¥i Rt hERRtien, \and, Fopu fihtsagr  was evaporated under
hydr oxyet Hyl } i médhced- puedsure rid ggive 1-{[2- (4+Ebtt&bmﬁ91thjyiai—3900 2200

AR S0 9 (2H, d,
3:{56£3L|]z) y1)behdieh 5?411%55[11%)]-)5-(1%:1%8 ﬁ‘ﬁ ?%d olp-35 (7 78 (9H, m
25 MASSarbaadtrike) (@488 g) . Methplampymesium bromide (1Mhein

follow ng co SigREl at . of
Lol 1 oni g con WDQHBQaH\?&r&f@JE&H es%l%dten (15 fi g@)@gqa%%eﬁﬂm%gl%@ Eg

yl ) met hyl ] benzSFﬁFla!ﬁl 2‘*‘3‘/}%%%12‘& -41 % un chml@nmq Aftpc the
| R (Nuj olo : 2@0Rtudsdlihs lditret33€¢, reaﬁotéﬂ%éra?&re for 1.0VRoGERC [err],

'kg;;g%g%/oéoégli?fE F&*teré&%dr lthighoﬁ 8—y£gbénzofuran-fggllmeggzg}/gzlgo
: (1odomethyl)1ndole-3-carbonitrlle (0. 88 g) was added to the
_ ‘mixture. Aftér several hours, the resultlng mlxture was
h'partltloned between dlluted hydrochloric acid and ethyl
15  acetate. The ethyl acetate layer was washed with water and

+

brine, dried over magnesium sulfate and evaporated under
reduced pressure. The residue was subjected to column
chromatography on silica gel and eluted with a mixture of
toluene and ethyl acetate. The fractions containing the
20 objective compounds were combined and concentrated under
reduced pressure to give ethyl 3-{1- {[2-(4 tert-butylth1azol~
2- yl)benzofuran-S-yl]methyl} 3—cyan01ndol 5-yl}=-2~
{ethoxycarbonyl)propionate (0.78 g).
IR (Neat) : 2200, 1730, 1530, 1500, 1360 cm 1l
25 NMR (CDC13, 8) : 1.21 (6H, t, J=7.1Hz), 1.40 (9H, s),
3.34 (2H, d, J0=7.8Hz),.3.69 (1H, t, J=7.8Hz), 4.17
(1¥, q, J=7.1Hz), 5.40 (2H, s), 6.99 (lH, s), 7.12
(14, dd, J=1.8, 8.6Hz), 7.18-7.32 (3H, m), 7.39
(14, d, J=1.3Hz), 7.51 (1H, d, J=8.5Hz), 7.61 (2H,
30 s)
MASS : 584 (M+H)*, 286

Example 83
A mixture of ethyl 3-{1-{([2-(4-tert-butylthiazol-2-
35 yl)benzofuran-S-yl]methyl}-3-cyanoindol-5-y1}-2-



s), 7.30-7.46 (4H, m), 7.53 (1H, d, J=8.5Hz), 7.70-7.80

(2H, m, 7.86 (1H, d, J=8.0Hz) MASS 413 (MtH)[err] 5
Exanpl e 92 The foll ow ng compounds were prepared by a simlar
manner to tha npl e 33. 1)

5-{1-{[2-(4-té¥ﬁ9§'§g’)t{% t hi azol - 2-yl ) benzof uran-5- 10 PCTAPITI00073

yl | met hyl ) -5-(1- pi peridi nocar bonyl - 1- et hyl et hoxy) i ndol -
3-yl}-1Htetrazol e np : 137.8[err]C (dec.) I R
(Nujol) : -3500-2300, 1620, 1250 cnfierr] iR (DVBO-d[err], [err]) :
1.34 (9H, s), 1.50 (6H, br s), 1.51 15 (6H, s), 3.34 (2H, br

s), 3.53 (2H bretipxybabBonylpropionate (0.7224) ahd ON8Sodih Midirokided,

1Y 5 lon 15 g prpual oy $oed il el

J=8.5Hz), 7.78 (EoH, 3dhours, 3Hkfte ct®ling, thel2@ixture wasig@le acdddc with

(raler) | pssiuthaibiietddtd s diaspl ool deethnich
1Htetrazol® 25The ethylpgcetatedGwen was washed with gty ¢ind briseo- 2300,
1038 (3r sy acgged over magndiinl BifatePahls etffdpdteq ubdt bbpctn,
M, 7.17 (1H  Pressure. The rgsidue wasygdigsplved ngiyiene (A04ml)1H o),
(7130 30 g 5I_izcont:aiﬂ:hlrly &detitc eidlH7.8, miFSafdizihe mibeturkHwas) stirf8d

(MtH) [err] 3éher712'e£I’L|.|{lahe§ folf&%ﬁ%ﬁ %?bﬁ%}dﬁﬁdgexe%‘%l p?rg;%g’ é’&ng;gx simlar
WO 97/ 2719® _evaporation, the residue was partitionddBHeiR@énOd@IGted
183 ”anDEQdEQCﬂIEQiéﬁaJ?ﬁagﬂhee%ﬁYl acetate. The ethyl acetate layer
was washed with water and brine, driedfpver magnesium sulfate
and evaporatea under reduééd pressure.;- The residue was
fsubjected to column chromatogaphy on silica gel and eluted
15 with a mixture of chloroform and methanol. The fractions
containing the objective compounds were combined and
concentrated under reduced pressure to give 3-{1-{[2-(4-tert-
‘butylthiazol-2-yl)benzofuran-5-yl]methyl}-3-cyancindol-5-
. "yl}lpropionic acid (0.78 g).
- 20 , IR (Nujol). : 3300-3100, 2500-2700, 1630, 1605, 1500,
| | 1250 cm™! )
NMR (CDCls, B) : 1.40 (9H, s), 2.73 (2H, t, J=7.6Hz),
3.08 (2H, t, J=7.6Hz), 5.40 (2H, s), 6.99 (1lH, s),
7.12 (1H, dd, J=1.7, B.5Hz), 7.16 (lH, dd, J=1.5,
25 : 8.5Hz), 7.27 (1H, s), 7.31 (1H, d, J=8.5Hz), 7.38
(14, 4, J=1.3Hz), 7.51 (1H, d, J=8.5Hz), 7.61 (2H,
s)
MASS : 484 (M+H)t

30 Example 84
The feollowing compound was prepared by a similar manner
to that of Example 23.

1-{[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-yllmethyl}-
35 S5-methoxyindole-3-acetic acid



1) 5-{1-{[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-

yl ] met hyl }i ndol -2-yl }-1Htetrazol e 5 IR (Nujol) : 2700-2500, 1590
cnjerr] NVR (CDCl [err], [err]) : 1.40 (9H, s), 6.04 (2H, s),
6.86 (1H, dd, J=1.7, 8.3Hz), 6.88 (1H, s), 7.00 (1H, s),
7.07-7.27 (S5Nyomznagw. 34 (1H, d, J=8.3Hz), 7.58 (1H, PCT/IPIT00073
J=7.8Hz) 10 MASS : 455 (MtH)[err], 270 2)
5-{1-{3-[2-(4-tert-Butylthiazol -2-yl)benzof uran- 5-
yI]propyI}-S-nethyIindol-3-y|}-1k#tetrazo|§ 8 IR (Nujol) :

2700- 2500, 1620, 1590, 1500, 1460 cnferr] g NVR (CDCl [err], [err])

. 1.40 (9H, s), 2.08g?2 n&%&lz)"' M3209-4800, 1700, 1225 cm 1(3"' S) 2 52 2.60
(2H, ), 4.04 (2H, t,
8. 6Hz), 6.96 (1H, sl}MRﬂQPFlsr 8) : 1.40 (SH( 1§}, d3 '5&8(26#&)5):736%7(%%'
(5111E 21)9,8 8-483 E%/::H) [S) ]s).4752 32 (2H, s),86083(lih, Qd,2Q=8.9, 2.4HBSS 6.96

, , err
5-{1-(1-[2-(4-tert-ButyI‘{1fﬁ'aZ°’3I' Z;‘?P)‘Be%of%ﬁ'ad“’e 7.33 (1H, s), 7.44 (1H,

yl ] et hyl }isndol - 3-y1 } - 1I—I—d,etJ=aBz.c5II-Ie) IR (Nujol) : 3100, 1620

cnmerr] 25 rels+ [err : 1.34 (9H, s), 2.00 (3H, d,
JnT 7Fé) 6. 12 (1Hﬂmg% 7. thg§h%§HFrﬂ¥)8.24 ( : (gH, br
s), 8.40 (1H, s) MASS 469 (MtH)[err] 30 4)
5-11-[1-[2-(4-% = t hi azol - 2-yl ) benzof ur an- 5-
yI}prgpy{}igd&fﬁ§h§$%i¥#ktetrazoley : IR (Nujol) : 3300, 1650
cnerr] Sed{umpmsgrdper (PO tp (pinerad vl 3135 mg) Jwas 1agded 2 42
(2H, 10 into a stlutiion)of bbRYylSifdoldt3-darbbxir1ie) (07319-4) 3th 35

g%?ﬁ??%b 7'43_JZ§; ém fhf?formam?de (Z ﬁf) uﬂgér Hggﬁgypéipg007§ftegmthe

184 mixture wa@lHtlmtedeéf B0 Hpirnjtes at same tekpSfaturés3 4~
(N?rb[err] tert-butyl-2- {5-(bromoacetyl)benzofuran-z yllthiazole (0.47
K 'g) was added to the mixture. After belng stirred
15 continuously 3 hours; the resulting mixture was poured into

ice-water and the mixture was acidified with diluted
hydrochloric acid and extracted with ethyl acetate. The
organic layer was washed with brine, dried over magnesium -
sulfate and concentrated under reduced pressure to give a

20 syrup. The syrup was subjected to column chromatography on
51lica gel and eluted w1th a mixture of toluene and ethyl
acetate. The fractions containing the objectlve compound
were combined and concentrated under reduced pressure. The
residue was treated with 4N hydrochloride in ethyl acetate

25 solution. The resulting precipitates were collected by
filtration and washed diisopropyl ether to give the
hydrochloride salt of the objective compound. The
hydrochloride salt was partitioned between ethyl acetate and
aquecus sodium hydrogen carbonate solution. The organic

30 layer was washed with brine, dried over magnesium sulfate and
concentrated under reduced pressure to give benzyl 1-{2-[2-
{4-tert-butylthiazol-2-yl)benzofuran-5-yl]-2-oxoethyl}indole~-
3-carboxylate (0.14 g).

IR (Nujol) : 1675, 1580, 1530, 1500, 1360 cm™ !
35 NMR (CDClz, B) : 1.42 (9H, s), 5.39 (2H, s), 5.60 (2H,



5) 5-{1-[2-[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-yl]-2- 5

hydr oxyet hyl }indol -3-yl}-1 Htetrazol e IR (Nujol) : 3600-3000
cnjerr] NVR (DMSO-d[err], [err]) : 1.37 (9H, s), 4.47 (2H m,
5. 10 (1H, br s), 5.88 (1H, d, J=4.3Hz), 7.25

7.48 (1H, s), YooY ), 7.67 (2H m, 7.80 (1H 10 ’&H”ms"f’?
8.12 (1H, s), 8.23 (1H m MASS : 485 (M+tH)[err] 6)
5-12-{[2-(4-tert-Butylthiazol -2-yl)benzof uran-5- '

yl ] met hyl }-2H i ndazol - 3-yl )-1Htetrazole 15179 np : 180-190[err]C

IR (Nujol) : 3300, 2500-2700, 1500, 1370 cnferr NVR

(DVMSO-d[err], [err]) : 1584 (9P 6IH, a5)29 %.2Q-7sF0 T18Hp-m), 7.65 (1H, d,
7.48 (6H, , 7.6-7.65 (25kgMgzy, 75, 15, 1=8.-AHz) ,
( m (2bk=8 MEzY, ‘/ééh(lmrﬁ 5);,8-93, (18, ad, ‘1]-*18.7‘15(21

8.15 €1H, br s) 20 SS 1 4 H[err], 4 npl e
94 To a sol uti 8n9@?)et%ﬁ°‘2&°(2§- H&gro%}rre? hyl- 6LH, d, J=1.7Hz)
met hoxyphenoxy) pr opi MR8se: ( 1549 @i+H)2,( HoBer t - but yl t hi azol -2- 25

yl)-5- hydr%ybenzof uran (1.83 g), and triphenyl phosphi ne (2.83 g) in
tetrahydrofuran (20 m) was added a sol ution of di et hyl

azodi car boxyl at Bxampk& 86 in tetrahydrofuran (2 nl) under

I ce-cooling. The m x4u Y tid L the,sapge, , e rature_for an
hour and at room ten%eérg]f urerfodr{ é%gﬁ l'}rrl ?46 ?Eeﬁet?ﬁ&%mr% azol-2-
concentrated un¥t}PerEREerApTEWIrE-andethyl } indole-Iahrbomd asebj( a0 efigf 0
a colum of sil jgat&etalyedd iy | yt i | ) (0] n

n- hexane d et hg% acea': at e an (‘?: %t?t g&%?&&!&%&é@&%@& '1‘6§ Ed%H’z
2-{2-{[ 2- ?Zj-ter 2 d?‘i/’l 18 £AGM femperature under atmospheric pressure.

3\;\:0) g%n;gfl ur an- At e yemival o6 thet baﬁapiagﬁl%y'ﬁ&g%a%l%he 6§§ gnéga@el WHs
- JP97/ 7
185 . | R (TG oot Agh Infggs T panged BERs SRy  [The resigng wamd [err],
[ ;T_l r]) - , Lag,) (B3 etqtei‘htlelz-:):_plﬂzmAOCbﬁtbfna&)_g?r:thy 50n ’giliﬁﬁgei ?ﬁivﬁ Sézll_ll.lz‘l';bd]-G
S5 (1 g, s wiilyudy of, ficlomotlie, v petnanol. e )
_ ons containing the objective compound were combined and
concentrated under reduced pressure to give 1-{2-[2~(4-tert-
buty;thiazol-z-yl)benzofuran-s-yl]—2-oxoethy1}indple~3-
carboxylic acid (90 mng) .
) | IR (Nujol) : 2500-2700, 1700, 1650, 1530, 1360 cm~l
;:20 | NMR (CDCl3, &) : 1.43 (9H, s), 5.63 (2H, s), 7.05 (1H,
s), 7.20-7.35 (3H, m), 7.43 (1H, s), 7.66 (1H, d,
J=8:7Hz), 7.95 (1H, s), 8.04 (1H, dd, J=1.7,
8.7Hz), 8.26-8.30 (1H, m), 8.33 (1H, d, J=1.7Hz)
MASS : 459 (M+H}"
25 '
Example 87
Sodium borohydride (4 mg) was added to a solution of

benzyl 1~{2-[2-(4-tert-butylthiazol-2-yl)benzofuran-s-yl]—2-

oxoethyl }indole~-3-carboxylate in a mixed solvent of methandl

30 (1 ml) and tetrahydrofurane (5 ml). After being stirred for

several hours, the reaction mixture was diluted with aqueous
ammonium acetate solution, which was extracted with ethyl
acetate. The extract was washed with brine, dried over
magnesium sulfate and concentrated under reduced pressure;

35 The residue was subjected to column chromatography on silica



Exanpl e 95 The foll ow ng conmpounds were prepared by a simlar nmanner

to that of Exanple 94. t-Bu [err] Exanpl e
[err] Physi cal Data 95-1 Me M H Owe HJerr] =
11.85[err] (c=0.98, CHO [err]) ((S)-isomer) IR (Fihg% . 1745,
1260 cnferr] WO92719% NVR (CDCl [err], [err]) PCHIEAIOQOBY o)
1.58 (3H, s), 3.71 (3H, s), 3.84 (3H

s), 4.91 (1H, q, J=6.9Hz), 5.22 (1H, d,
J=12.2Hz), 5.32 (1H, d, 180 J=12.2Hz), 6.88 (1H, dd,
J=2.3, 7.4Hz), 6.96 (1H, s), 6.97-7.27

(5H, m, 7.43 @bl afld x8t@#tzyith a mixture of toluene aRdFrhyl 4FWtate.
(MtH) [ err] WD 97/ 27190

PCT/ JP97/ 00073 The fractions containing the objective compound giere combined
Exanple [err] and concentrat&hysidea rdalueed pressure to %ive HaHzylPn-k20Ve
HIR(Film : [524§*té;%gbﬁ{gf¥ﬁﬂazol—2-yl)benzofuran—s-yl]-2-
' 5  hydroxyethyl}indole-3-carboxylate (70 mg) .
IR (Neat) : 3400, 1680, 1530, 1360 cm~!
NMR (CDClj, 8) : 1.40 (9H, s), 2.51 (1H, d, J=2.8Hz),
4.34 (1H, d, J=2.8Hz), 4.37 (1H, s), 5.15 (1H, br
s), 5.33 (2H, s), 6.99 (1H, s), 7.23-7.55 (11H, m),
.10 7.57 (1H, d, J=1.5Hz), 8.15 (1H, s), 8.16-8.21 (14,
m) .
MASS : 551 (M+H)*t

Example 88
15 A solution of benzyl 1-{2-[2~(4-tert-butylthiazol-2-

yl)benzofuran-ﬁ-yl]-Z-hydroxyethyl}indole-3—carboxy1ate {70
mg) and 1N sodium hydroxide {0.13 ml) in tetrahydrofuran (7
ml) was stirred at 50°C for 1 day. After removal of solvent,
the residue was dissolved into water and the solution was
20 acidified with diluted hydrochloric acid. The resulting
Precipitates were collected by filtration and washed with
e water to give 1-{2-[2-(4-tert-butylthiazol-2-yl)benzofuran-5-
y1l]-2-hydroxyethyl}indole-3-carboxylic acid (50 mg).
IR (Nujol) : 3350, 1660, 1530, 1360, 1230 cm~!
25 NMR (DMSO-dg, &) : 1.37 (9H, s), 4.30-4.50 (2H, m),
5.08 (1H, br s), 5.80 (1H, br s), 7.15-7.20 (3H,
m), 7.47 (1H, s), 7.49 (1H, d, J=8.6Hz), 7.52 (1H, .
s}, 7.58-7.70 (3H, m}, 7.78 (lH, s)
MASS : 575, 461 (M+H)*
30 '
Example 89
A mixture of 4-tert-butyl-2-[5-(bromoacetyl)benzofuran-
2-yllthiazole (0;20 g), 3-cyancindole (75 mg) and potassium
carbonate (146 mg) in methylethylketone (3 ml) was stirred at
35 40°C for 2 hours. After being coocled to room temperature,



NVR (CDOl [err], [err]) : 0.85 (3H t,

J=7Hz), 1.41 (9H, s), 1.40-1.60 (2H
m, 1.93 (2H, m, 3.60 (3H, s), 5.10
(1H, m, 5.10 _(1H d JFcdideyro007330
(1H, d, J=12pHYO9727I0 - 6.80-7.40 (18H, m
10 95-3 M Et H Ok Hnp : 80-81ferr]C

IR (film : 1762, 1580 cnierr] ' NVR
(cbderr], [err]) : 1.04 (3H t, : 181

J=7.2Hz), 1.41 (9H, s), 2.0 (2H, n,
3.70 (3H, s) 3the Tg;pugﬁ wasupoured into ice-water and the mixturg B?s(lH
q, J=6Hz), 25aéihﬁf£bd with diluted hydrochloric acid and ext&a&%e&Fﬁith
5.35 (1H, d, J=12 g g g 45 (9H,
m thyl Cetate. The Orgpp&s 1aY3{dW%%m¥$ﬁH§qqrit rine, 95- 4
Et M Me OVe H dPied lovdremddriesiim sulfate and concentrated under ré&d@ded m

 Lrs2 ngc%err,#e, The residue was collected by tr’i'%'%’z'?a&z‘f[)fﬁzﬁ{r&]_ ”
(9H, s), 1 47 (dHisopropyl ether to give 1-{2-[2-(4- tert-hﬁtylﬁhiEzQB+2-s)

4.24 (2H, —5 - E H
5y1}benzofuran 5-y1]-2-oxoethyl}indol “3% ?#ﬁ.ﬂ% (07

6.8-7.2 (8H 2

(1H, d, J=9Hz) 95-5 tBu H
H Owe HIR (Fi l m) ‘IR 1&58,013240 o866y ri690, 1530 cm~?

NI\/R(CDCI err], [err 41" (9H, si 1. 44

(9H S) 86 (3H 4C@fl(szH )36 43 (QH, S), 5.67 (ZH, S], 7.06 QH,

5.30 (2H, s) 6. 89 (lH @&J, 7.25~7.35 (3H, m), 7.44 (1H, s), 7.65J¢H,/.s),

7.1Hz), 6.96 (1H, s), 6.99- (4H,

M., 7.15 (1H d, P 69 (1H, d, J=8.7Hz), 7.81 (1Reomy,8.04 hllzq ﬂq{j d,
J=8. 9Hz) J—8 7, 1.8Hz), 8.34 MASG d, DR4.eNeH) + 35 |
WO 97/ 27190 + - PCT/ JP97/ 00073 o
187 EXamﬁAsﬁewr]44o (M+H) Physical Data 95-6 Me

H Me OMelH [err] = +14.06[err] - (c=0.8, CHO [err])

((R)-isomer) Egdﬁdﬁslg@ : 1720 1520 cnjerr] 5 | S
NVR (CDC [err], [err 1,57
( I 1o e foilowxég com ocund was prepared by a similar manner

to that of Example 87.

20 1-{2-[2-(4~-tert-Butylthiazol-2-yl)benzofuran-5-yl}-2-
hydroxyethyl}indole~3-carbonitrile
IR (Nujol) : 3600-3000, 2200 em™ 1
NMR (CDC13, 8) : 1.39 (9H, s), 4.39 (2H, d, J=5.8Hz),
$5.14 (1H, br s), 7.00 (1H, s), 7.23-7.78 {SH, m)
25 MASS : 442 (M+H)?

Example 3]
The following compound was prepared by a similar manner
to that of Example 20.
30
4-tert-Butyl-2-{5-[ (3-cyano-2H-indazol-2-
- yl)methyllbenzofuran-2-yl}thiazole
mp : 143-144°C
IR (Nujol) : 2200, 1500, 1460, 1380, 1260 cm !
335 NMR (CDCl3, d) : 1.40 (9H, s), 5.84 (2H, s), 6.98 (1H,



(3H, d, J=7Hz), 3.70 (3H, s), 3.84 - (3H,

s), 4.91 (1H, dd, J=12.2Hz), 5.27 (2H,
center of a pair of dd, J=12. 2Hz), 6.87
(1H, dd, J=2.2 10 7.5Hz), 6.95 (1H, s),
6.99-7.25  WO9MmRTI%0 (5H, m), 7.25 RCEAPSHI00TI7 42
(1H, d, J=9Hz)

MASS : 496 (MtH)[err] 95-7 Bzh nPr HH OWw IR (CHerr]C[err])
: 1750, 1730, 1610, 15 182 1585
cnerr] NVR (CDCl [err], [err]) : 0.88
(3H, t, s), 7.30-7.46 (4H, m),JT.183) (1H, 44, (9+8B.5§z),1. 47 (2H,
m, 1.96 (2H, m), 3.58 3 - 4. 80
TR S ? Ho- 2080 (28, m), 7.86 (1H, d, J=8.0Hz)

J=11. 7Hz), 5.20 (1MASS, : 413 (M+H) ¥ J=11. 7Hz), 6.25
(1H, d, J=2.2Hz), 6.50 (1H, dd, J=2.2, 8.4Hz),
6.91 (1H, s), 6.95 (1H, s), 6.99 (1H,
dd, J=2.5° 9. &4agple 927 4 (gH, 25 Exanpl e 96

To a solution of drraaemslmm unds were repared by a similar

(hydr oxynet hyl enox gﬁ é %(g) 4 tert-

but yl t hi azol - fza%“ ? 43 g) and

tri phenyl phosphi ne (2 44 s)) |n tetrahydrofuran (40 m) was added a

sotution of di qghygaggd#ﬁzﬁlr E,?X%'éﬁ}-%&iyﬁ:ﬁﬁ;oi N2-y1)hepad tra_édr ofuran (2

m ) under ice-coolin
tenperatiR e for anyhbmethybl}oi- tlogbp@sidinocacbpeyht imeetihylethokgiiindoThe

m xture was concengLaf pohpnder WD 97/ 27190
PCT/ JP97/ 00073 $iF razole 188 r educed
pressure and the r®ituel b8 SudPestéd to a col um of silica gel

(100 g) eluting witk av ocgd -solngfoor,ohggo;a 1250 em~dand n- hexane (7:3)
t oygi ve dlphenyl

but yl t hi azol - % b’?‘f#‘iﬁ{ ;ﬁ(’gx;]eﬁfstéﬁylfgﬁheﬁb«y#ﬁ&n‘eﬁ%‘at br §), 1.512 16

9). 15 IR (Filéy, s)l7303dnf(@Hy]br s), 3.53 (2BMMBX( ePy Bese] ,

[err]) : 0.91 (3H, t, ) ( S _ 7 H,
M, 2.0 (24 M, 4.84 (ﬁ%ﬁzs" ﬁz %H'Q‘d J=2.4, 8.9H2)4g7 %PI (éﬁ. &
J=12Hz), 5.27 (1H, d, J=R2Haz) 8 éH@5, 7.47 (1H, s), 7.51 (1H, s). 7.59
(14, d, J=8.9Hz), 7.67 (1H, s}, 7.69 (1H, d,
J=8.5Hz), 7.78 (1H, d, J=2.3Hz), 8.16 (1H, s}

- 20 MASS : 624 (M+H)?

2) 5-{1-{[2-(4~tert-Butylthiazol-2-yl)benzofuran-5-
yl]methyl}-5~ (2-carbamoyl-z-methylptopoxy) indol-3-yl}-
lH~-tetrazole |

25 mp : >230°C
IR (Nujol) : 3600-2300, 1650, 1190 cm™?
NMR (DMSO-dg, 8) : 1.22 (6H, s), 1.34 (9H, s), 4.00
(2H, s), 5.64 (2H, s), 6.85-6.95 (2H, m), 7.17 (1H,
br s), 7.34 (1H, d, J=8.5Hz), 7.47 (1K, s), 7.50
30 (1H, s), 7.56 (1H, d, J=8;9H;), 7.62 (1H, s), 7.68
(1H, d, J=8.5Hz), 7.72 (1H, s), B.18 (1H, s)
MASS :. 570 (M+H)*

Example 93

35 The following compounds were prepared by a similar



10 (1H, d, J=8Hz), 6.9-7.5 (18H, m MASS 646
(MtH) [ err] Exanpl e 97 The foll owi ng conpounds were
prepared by a simlar 15 manner to that of Exanple 96. [err]

25 WD 97/ 27190 CT/IP97100073

bt/ JPa7/ 000730 IR0 189

Exanple Rerr] Rerr] HRerr] Rerr] R25 97-1
Bzh nPr H -O-(CHerr]COCEt H | R (Nuj ol)

: 1750, 1730, 1610, 1580, 183 1500 cnierr]

NVR (CDOl [err]

10

15

20

25

30

35

’ngggl)to that oézﬁxample 2

1)

2)

3)

4)

5] 4H2),

5-{1-{[2- (4-tert-Butylthiazol-2-yl)benzofuran-5-

yvllmethyl}lindol-2-yl}~-1H-tetrazole

IR (Nujol) : 2700-2500, 1590 cm™1

NMR (CDCl;3, &) : 1.40 (9H, s), 6.04 (2H, s), 6.86 (1H,
dd, J=1.7, 8.3Hz), 6.88 (1H, s), 7.00 (1H, s),
7.07-7.27 (5H, m), 7.34 (1H, d, J=8.3Hz), 7.58 (1H,
d, J=7.8Hz)

MASS : 455 (M+H)*, 270

5-{1-{3~-[2~-(4-tert-Butylthiazol-2-~yl)benzofuran-5-

yl]propjl}—S-methylindol-B-yl}—1H4tetrazole

IR (Nujol) : 2700-2500, 1620, 1590, 1500, 1460 cm™l

NMR (CDCly, &) : 1.40 (SH, s), 2.08-2.15 (2H, m), 2.40
{34, s), 2.52-2.60 (2H, m), 4.04 (2H, t, J=6.%Hz),
6.94 (1H, dd, J=1.7, 8.6Hz), 6.96 (l1H, s), 7.07
(lH, d, J=8.6Hz), 7.09-7.23 (4H, m), 8.03 (1H, s),
8.09 (1H, s) °

MASS : 515, 498, 497 (M+H)*, 472

5-{1-{1~*[2-(4-tert-Butylthiazol=2%yl)benzofuran—-5-

yllethyl}indol-3-yl}-1H-tetrazole

IR (Nujol) : 3100, 1620 cm !

NMR (DMSO-dg, o) : 1.34 (9H, s), 2.00 (3K, d,
J=6.7Hz), 6.12 (1H, q), 7.22-7.69 (8H, m),-8.24
(1H, br s), 8.40 (1H, s)

MASS : 469 (M+H)?t

S5~{1-{1-[2~{4-tert-Butylthiazol-2-yl)benzofuran-5-

vllpropyllindol-3-yl}-1H-tetrazole

IR (Nujol) : 3300, 1650 cm™l

NMR (DMSO-dg, &) : 0.96 (3H, t, J=7.1Hz), 2.42 (2H,
quint, J=7.1Hz), 5.87 (1H, t, J=7.1Hz), 7.19-7.30
{(2H, m), 7.43-7.50 (3H, m), 7.65-7.77 (3H, m), 8.21



1.26 (3H, t, J=7.2Hz), 1.41 (9H, s),

1.4-1.5 (2H, m, 1.90-2.05 (4H m, 2.42
(2H, q, J=7.4Hz), 3.65-3.85 (2H, 10 . m, 4.11
(2H, q, J=7.2Hz), 4.75-4.88" (1H, , 5.14
(2H, ABq, J= Momme 23 ( IRETIEFI7T00TS 217 )
6.48 (1H, dd, J=2.2, 8.4Hz), 6.91 (1H, s),
6.95 (1H, s), 6.99 (1H, dd, J=2.6, 8.9Hz),
7.13-7.41 @s3H, m

MASS : 776 (Merr]), 777.4 (MtH)[err] 97-2 Bzh nPr H
-O(CHerr] COCEt H (1H, m), 8.47 (lH, s) IR (Nujol) : 1740, 1730,

1610, 1590, . + 1500 cnjerr] 20
NVR (CDCl [err], [er???s:' 0?%% ?Eﬁp t, J=7.4Hz),
1.26 (3H, t, J=7.1Hz), 1.40 (9H s),

1.40-1.50 (2H, &), §-pP={olMdteBe~Butylth 2- ~5-yl]-2-
1.95-2.00 (2H, , g g g gﬁv utylthiazol-2-yl)benzofuran-5~yl]-2
3.60-3.85%2H, m, QY@BO’&Yq@xlz}Hndml 3751}-1H-tetrazole 4.79
élg’g EEI.HJ:(Z.45|Z)2 25Iﬁ7(161251>1)ABq 3600-3000 cm™! » d(Jj 1% gHg),
8. 6Hz), 6.90 (1H, g@" toifSo-dg, &) : 1.37 (91, s, 464.795‘2("%1“)3)5 %99
(1H, dd, J=2.5, (1H, br s), 5.88 (1H, d, 8J943Hz)7. ¥325. 32R(1RAH, M,
7.39 (1H, 30 8. S
790 (MrH)[err] 35 7-48 OB 30N on g 7.67 (20, m, 7.0 M)
PCT/ JP97/A80073 s), 8.12 (1H, s), 8.23 (1H, m) 190

Exaple Rlerr] Raids Rofgd afbger] Rlerr]

97-.3 Bzh nPr H -O(CHerr] . | R

(Nujol): 1750, 1730, 1610, 1585, 1500,
1460, 1380 cnie6y] 5-{2-{[2-(4~ tert-Butylth:.azol%l()gagzbgﬁiénl_l-Eerr])

g 381L§? ai4é Zgﬁﬁagpethyl}-ZH-lndazol 3-yl}- lH-tetrazo}e40 1. éZtQZH m,
1.58-1.685(4H, n), mp : 180-190°C
IR (Nujol) : 3300, 2500-2700, 1500, 1370 cm~1
NMR (DMSO-dg, 8) : 1.34 (9H, s), 6.29 (2H, s), 7.25-
7.48 (6H, m), 7.6-7.65 (2H, m), 7.75 (1H, d,
J=8.4Hz), 8.15 (1H, br s)
20 MASS : 456 (M+H)*, 431, 413
To a solution of ethyl 2-(2-hydroxymethyl-6-
methoxyphenoxy)propionate (1.97 g), 2-(4-tert-butylthiazol-2-
25 ¥1l) -5-hydroxybenzofuran (1.83 g), and triphenylphosphine
(2.83 g) in tetrahydrofuran (20 ml) was added a solution of
diethyl azodicarboxylate (1.67 g) in tetrahydrofuran (2 ml)
under ice-cooling. The mixture was stirred at the same
temperature for an hour and at room temperature for an hour.
30 The mixture was concentrated under reduced pressure and the
residue was subjected to a column of silica gel (250 ml)
eluting with a mixed solvent of n-hexane and ethyl acetate
{7:1) to give ethyl 2-{2~{[2-(4-tert-butylthiazol-2-
yl)benzofuran-5-yloxy}methyl}-6-methoxyphenoxy}propionate
35 (2.31 qg).



1.94-2.05 (2H, m, 2.32
3.60-3.80 (2H, m, 4.13
4.80 (1H, t, J=7.0Hz),
J=11. 7Ft)

dd, J=2.2, 8. éﬁg@%ﬁnmp
s), 6.98 (1H,

(13H, m, 15

MASS 804 (Merr])

(2H, t, J=7.1Hz),
(2H, 10 q, J=7.1Hz),
5.14 (2H, ABg,
J=2. 2HgeTim7/06b74 1H,
6.90 (1H, s), 6.95 (1H,
dd, J=2.6, 9.0Hz), 7.11-7.32
7.38 (1H, d, J=9.8Hz)
97-4 Bzl 189 H -O(CH err] COOEt H

IR (Nujol): 1750, 1730, 1610, 158 1

1500 cnierr] 20 rifa)’ : 740, 1605 (ke (&P EP], [err]) : 1.26
(3H, t, J=7.2Hz2), NMR (CDCl3, &) :+ 1.24 (3H, t, 1J#IH@9H 1590 @H)8 s()2H,
qui nt ; 94_ t 6 4.11
(2H, q, J=7.2Hz), 4.72 (283 03% & %16 ok, & °0-98E), 4.7 Cﬁﬁz)"(

s), 5.23 (2H, s)., 6.36 (1P=7Hz), 5.23 (1H, d, J=12.2Hz), 5.33 (IH2dH),
6.53 (1H, dd, J=2.2, 8.4Hz) 6.84-7.45 (8H 6.96 (1H, s),
7.33(5H. s). 7.30-7.42 "Br12.202), ot m

MASS 658 (MrH)+ 30 35 WO 97/ 27190

PCT/ JP97/ 00073 191

géagple R[err] r :E R%fé%%+?qx§3§goquS were prepareéqby J similar | R
(Nujol) : 1750 mh't’:&@r t616haﬂ5tBﬁ Example 94.

1500, 1450 cnferr]

r21  g22
0~ “coor2?
23
r24
Example RZ20R21p22p23p24 Physical Data
95-1 Me Me H OMe H [a]B; = 11.85° (c=0.98, CHCl3)

{{S)-isomer) IR (Film) : 1745, 1260 cm~!

NMR (CDCl3, &) : 1.41 (9H, s), 1.58
(3, s), 3.71 (3H, s), 3.84 (3H,
s), 4.91 (1H, gq, J=6.9Hz), 5.22
(1, d, J=12.2Hz), 5.32 (1H, d,
J=12.2Hz), 6.88 (1H, dd, J=2.3,
7.4Hz), 6.96 (1H, s), 6.97-7.27
(5, m), 7.43 (1H, d, J=8.9Hz)

MASS : 496 (M+H)?




NVR (CDCl [err], [err]) : 1.05 (3H, t, J=7.5Hz),
1.26 (3H, t, J=7.5Hz), 1.41 (9H, s),

1.93-2.15 (4H, n) 2.50 (2H, t, J=7.5Hz),
3.76 (3H, s), OH, t, J=6. | Hz), 4. 14
(2H, q, J=7. ﬂeymu 4 10 Po7/00073
J=6.0Hz), 5.13 (1H, d, J=11. 7Hz), 5. 28
(1H, d, J=11.7Hz), 6.32 (1H, d, J=2.2Hz),
6.50 (1H, dd, J=2.2, 186 8.4Hz). 6.95 (1H, s),
7.02 (1H, dd. 15 J=2.6, 9.0Hz). 7.18 (1H d,
J=2. 6Hz) . WA I S T A TR
J:8.4th, Example R20R21r2223p24 S ap BhySigal Data

MASS : 610 (M+H) pgtp] Bzh nPr H OMO# GR (Film)Me 11\%, 1385 cm~1

20 IR (Nujol) : 173 1 cnierr
NVR (CDCl [err], [err]) : 1.24 (3H, )Nﬁm7 93: g 0.85 (]3H. t,
1.41 (9H -s), 1.62-(6H, s), 4.24 (2H J—?Hz), 1.41 (94, s), 1.40-1.60 Q,

J=7Hz), 55.17 (2H, s), 6.74 (1H d, 8Hz) |
6.96 (1H, s), 7.0-7.5 (7H, m) 25 (2H, m), 1.33 (2H, m)pucd.60 Aé%
(MrH) [err] 97-7 Bzh nBu B), 5HLO (1H, m), 5.10 (BH, d,

IR (Film 1750 cnerr] - N err],
[err]) : 0.82 (3H, t, J=7Hz), g=128z), 5.30 (18" LERRE (9H.
s), 1.2-1.5 (4H, m), 2.0 (2H 30 6.80-7.40 (18H, m) M), 4.84 (1H,

t, J=7Hz), 5.18
(1H, d10J=12.6Hz

J=17Z.6Fz), b.Z28

?é”% Me EL H OMe Hmp : 80-81°C (1H d.atsrt) .

6.9-7.6 (19H, m IR (£ilmMASS 1762,68680Memjferr] 35
WO 97/ 27190 cBclss 8 : RCBlaJ R3E/ 0P073
192 Exanple Rerr] Rerr] R[err] l{err
978 Et -(CH err] H ZHz)r 1.41 (o, s), 2 R(¢
.1125, 1585, 1190 cnferr] m), 3.70 (3HL“3), 3.82 (3H, s), .

18 4.87 (1H, q, J=6Hz), 5.25 (1H, d,

J=12.4Hz), 5.35 (1H, 4, J=12.4Hz},
6.80~7.45 (9H, m)
MASS : 510 (M+H)T

95-4 Et Me Me OMe H mp : 123°C
20 . . IR (film) : 1732, 1585 cm~1
NMR (CDClz, &) : 1.32 (3H, t,
® . '- J=7Hz), 1.41 TSH, s), 1.47 (6H,
s), 3.75 (3H, s), 4.24 (2H, q,
J=7Hz), 5.13 (2H, s), 6.8-7.2 (8H,

25 m), 7.28 (1H, s), 7.43 (1H, d,
: - J=9Hz)
95-5 tBu H H OMe H IR (Film) : 1750, 1240 cm™}

NMR (CDCls, &) : 1.41 (9H, s), 1.44
(SH, s), 3.86 (3H, s), 4.61 (2H,
30 ' | | s), 5.30 (2H, s), 6.89 (1H, dd,
J=2.7, 7.1Hz), 6.96 (1H, s), 6.99-
7.14 (4H, m), 7.15 (1H, d,
J=2.5Hz), 7.42 (1H, d, J=8.9Hz)
MASS : 524 (M+H)7*

35



NVR (CDCl [err], [err]) : 1.16 (3H, t, J=7THz),

1.41 (9H, s), 2.0 (2H, m, 2.35-2.55 (2H, m), 2.8

(2H, ™, 4.20 (2H, q, J=7Hz), 5.23 (2H, s), 6.41

(1H, d, J=8Hz), 6.9-7.5 (8H, m

MASS 506 (WRSTEMM 97-9 Me Et H H PCTRIT0007

IR (Nujol) 1750, 1600, 1584 cnjerr] NVR .

(cbdferr], [err]) : 1.08 (3H, t, J=7Hz), 1.41

(9H, s), 2.03 (2H, dt, J=6, 7Hz), 187 3.75 (3H, s),

4.69 (1H, t, J=6Hz), 5.21 (1H, d, J=13Hz), 5.30
1H, d, J=13Hz); 75 (I ol = 5. 06-7.8 (B,

£ ) Exanpte FR RO 0T (il Tl st 957 0 (OF

-Q(CH err] COOEt  95-g Me H Me OMe H™Ra]B,82-$24 306 rkeo.8, cucl

IR (Nujol) : 3100, 1760, 1732 é%{efr]nﬁa]%7_ ( VR g?ﬂb lerr],
[err]) : 1.24 (3H d, (tRkdsomer) ~ IR (Film) : 1720,1 15RO(GH, °s), 1.48

(9H 's), 2.07 (2H, ' MR (Edc1d B (2H1 41 JsAEZY), 31957

(2H, t, ° J=6Hz), 4. 5 2??—1%% J=7Hz_,),J(4.54 f?Hl

), 5.22 (2H, s), 6.7 (2H, m, 6.8 (1H, (3#, d, J=THz), 3.70° (3H, 5], 3RY. 3
&4-H, n, 7-420(31,[ d,] o B (3H, sy~ (15%78% JeBp, 2fk), H

- err|- u . - .

IR (Nujol) : 1750 cnierr] 5.27 ‘%&mqégéﬁﬁr[QFrF,PféFr?ﬁ ddn 42
(9H, s), 1.46 (9H, J=13)2H7).,4% .6FH,(18) , dd, 48=22%, s),

4. 54 (2H, s), 5.21{2H S)ar 61% 6.8 (2Hyem

6.83 (148 s), 7.0-7.4 (5H, m Feipl, Son gk, OsY, (6TboM 12

PCT/ JP97/ 00073 | (SH, m), 7.25 %98, s), 7.#XafiHe 98

The foll ow ng conmpound was prepared by Si $d manner to that of
Exanpl e 96. 5 - ~ Et hyl " Jad) N

4-{4-{[2- (4-tert-butyl thiazél - 2-yl) ber®$%rian-426 (Mf*'g)_* _

yl oxy] met hyl } - 3- X enaxy t.hut t E Uj ; , 1610,

1585, 1500, 145Q,r%1{41§0 c 2’??] HOH' B £ .‘ﬁa%l(zém [..Er_’ FG’E' . FZ‘??] )1:15 120?’. 26

(3H, t,19=7.4Hz), 1.41 (9H, s), 1585 cm
' NMR (CDC13, d5) : 0.88 (3H, t,

J=THz), 1.41 (9H, s), 1.47 (2H,
m), 1.96 (2H, m), 3.58 (3H, s),
: 4.80 (1H, t, J=5.6Hz), 5.07 (1H,
20 . ; d, J=11.7Hz), 5.20 (1H, 4,
o | J=11.7Hz), 6.25 (1H, d, J=2.2Hz),
- - " - 6.50 (1H, dd, J=2.2, 8.4Hz), 6.91
| (1H, s), 6.95 (1H, s), 6.99 (1H,
dd, J=2.5, 9.0Hz), 7.1-7.4 (8H, m)

25

Example 96
To a solution of diphenylmethyl 2-([2-

{hydroxymethyl) phenoxy]pentanoate (1.70 g), 2-(4-tert-

© 30 'butylthiazol-Z-yl)-5-hydroxybenzofuran (2.43 g}, and'
triphenylphosphine (2.44 g) in tetrahydrofuran (40 ml) was
added a solution of diethylazodicarboxylate (1.44 g) in
tetrahydrofuran (2 ml) under-ice—cooliﬁg. The mixture was
stirred at the same temperature for an hour and at room

35 temperature for an hour. The mixture was concentrated under



2.07-2.18 (2H, m, 2.52 (2H, t, J=7.4Hz), 3.84 (3H, 10 s),
4.02 (2H, t, J=7.2Hz), 4.15 (2H, q, J=7.4Hz), 5.06 (2H, s),
6.46 (1H, dd, J=2.4, 8.0Hz), 6.50 (1H, d, J=2.2Hz), 6.95
(1H, s), 7.02 (1H dd, J=2.7, 8.9Hz), 7.14 (1H d

J=2. THz), 7. MOPIINSNS) 7.33 (1H, d, J=8. OHZBCT"%"MH d
J=8.9Hz) 15 MASS 524 (MrH)[err] Exanple 99

a solution of ethyl 2-{2-{[2-(4-tert-butylthiazol-2- 20

yl ) benzof ur an- 5-yl oxy] net hyl -6-met hoxyphenpgg} pr opi onat e (2.30 g) in
a m xed sol vent of tetrahydrofuran (30 m)and met hanol (15 m) was

added 1N sodi unrdyisterkiptessuiret and {he8residue ni3s atubjectetietpea atolwun ke

solution was stiy ed for, t co t d
ressure. the el B0 ‘ho. oy ehPEHAG, T I BRSI ReteHpISE LEAMERY
hydrochlorlc and nﬁhe*ammd(ﬁa§)ekOrngedduphénximqﬂhYACéré?e![Zhé4tﬂgkﬁnc

| th b J
LIS B 5l g D ek nace
onxy]mith} E%%mk%dnyphenoxy}proplonlc aci d (2 17 g) as an 30 anor phous

solid. - Iﬂﬁ(( err]17g@ré&71 1.40 (9H s), 1.59 (3H, d,
J=7Hz), ' 39 1H q,. J=7Hz) 5 19 2H center
of a pair of d, J= 12m@HiFDCé39 )4 (8?+9*0( 't I=THglesl. 4 NHH) [err]
35 WD 97/2719Q ,4-1.7 (4H, m), 2.0 (2H, m), 4.84 (1H, t, J—6Hz),

PCT/ JP97/ 00073 100

The foll owi ng conpounds veré é}gpa‘?edy'b]yz%)s’l 1 (IH%gérraﬁ RetHE)y ta%r’péf

Prepar &Q on Exanple 99. (1H, d, J=8Hz), 6i8-BU§ &16H, m)
MASS : 646 (M+H)*t

Tﬁe following compounds were prepared by a similar

15 manner to that of Example 96.

j t-Bu _

' N 21 22

R R
20 I
o)
| | j §>x(c00R2°
o .
Rr24
25

25
30

35



10 Exanple R err] Rerr] Rerr] Rerr] Physi cal Data
100-1 M H Ow H IR (Nujol) : 3500-2500, 1720,

((S)-isomer) 1260 cnjerr] . NVR
(Cbdferr], | on 1-40 (9H, s), 1.59

(3H, d, J=7.o§é‘§%')”§?’§8 (3H, s). PCT/REINH, g,
J=7.0Hz), 5.17 (2H, s), 6.91-7.27 (7H, m,
7.43 (1H, d, J=8.9Hz)

MASS 482 (MtH)[err] 100-2 nPr H ©®8® H nmp : 111-112.5[err]C
IR (Nujol) : 1728 cnferr] NVR (CDCl [err],

err . 0.86 20 p21 p22 p24 25=7Hz), 1.40 (9H, s),
[1.58]%2H, (ﬁfkmﬁle R R R R 193 (9|-Pt ) 22 QA (QI—I‘( S) :
4.90 (1H t, J-6H2J515. HeN 2kPra H -0tCHp}3CO0Et H center of a
P of d. J=1zkz), IR (Nujqlyp, 1750, 97307 3816/ MysHY, 7 42
MASS = 510 (MrH)[err] WD 97/ 278030 cm™~ L

PCT/ JP977 00073 NMR (CDCl., &) : 195_

Exanple R err] Rerr] Rerr] Rerr] ( 3, ©) Ighyesgl c(gF'Dgfa§ 7.402),

100-3 Et H Owe H np: 117-118¢6 (3H, t, J=7.2Hz), 1.41 (S9H, s),

IR (Nujol): 1710, 1580 cnferr] 1.4-1.5 (2H, m), 1.90-2.05 (4H MR
(CDO [err]. [err]) : 1.04 (3H t, ) (45, m))

J=7.5Hz), 1.40 (9H, s), 2.00 (2H, 2-42 (2H, q, J=7.4Hz), 3.65-3.85 (2H, (q,
J=5. 4, Z%SHZ), '3.84 (3H, ), m), 4.11 (2H, q, J=7.2Hz), 4.75-4.887
(I Loaooie e 5.2l (2H - am, my, 5.14 (2w, asq, J=11.7Hzf?;5.23

6.90-7.03 (2H, nm), 6.99 (1H,

7.08 (7.14 (3H, m), 7.28 (1H, (1H, d, J=2.2Hz) 6.48 (1H, dd, J=2.9),
ZafidFlFL#d’ J=9Hz - .;3.43%}, 6.91 (1Fér§],F%9£?”{fﬂ, alysis
C 64.04, H'6.01, N 2.77 - 6.99 (1H, dd, J=2.6, 8.9Hz), FoWdt7.4C
64.04,]g 6.10,, N 2.72 100145, M5 Me Ove H np @ 120-120.8C
MASS : 776 (MT), 777.4 (M+H)T
97-2 Bzh nPr H —O0{CHy}4yCOOEt H
IR (Nujol) : 1740, 1730, 1610, 1590,
1500 em~?
20 . NMR (CDClz, &) : 0.88 (3H, t, J=7.4Hz),

1.26 (3H, t, J=7.1Hz), 1.40 (9H, s),
+-1.40-1.50 (2H, m), 1.60-1.72 (4H, m),
1.95-2.00 (2H, m), 2.30-2.40 (2H, m),
3.60-3.85 (2H, m), 4.08-4.19 (2H, m),
25 4.79 (1H, t, J=7.4Hz), 5.17 (2H, ABq ,
J=11.8Hz), 6.23 (1lH, d, J=2.2Hz), 6.49
(1H, dd, J=2.2, 8.6Hz), 6.90 (1H, s),
6.95 (1H, s), 6.99 (1H, dd, J=2.5,
8.9Hz), 7.13-7.32 (12H, m), 7.39 (1H,
- 30 - . d, J=8.9Hz)
MASS : 790 (M+H)T

35



NVR (CDCl [err], [err]) : 1.41 (9H, s), 1.51

(6H, s), 3.86 (3H, s), 5.09 (2H, s),
6.9-7.0 (3H, nm), 7.1-7.2 (1H, 20 n,
7.29 (1H, .d, J=lHz), 7.45 (1H, d,
J=9Hz) WO 97127190 MASS 496. 1 ( M+-HIGEIEST0073

100-5 H H Owe H np: 147.5-148[err]C
IR (Film 3200- 2600, 1720, 25

1245 cnierr] NVR (CDCl [err], [err])

190

1.40 (9H, s), 3.90 (3H, 5), 4.71 (2H,
s), 5.17 (2H. — S F—re—+B T
7.27 (1H Example R20 R21 Rg22 R24 s), 7ﬁﬂ§ (1H d. J=9Hz) 30
MASS : 468 (MFARLGLT] 5 . 577 27190

e g7/ oo LMFTBRERT] pan np2>m  -otcHyrgco0D M 106

Exanple Rlerr] Rerr] Rerr] R ekR](Nujol): 1750, PR3Q: ckh1®atih85, 1500.
100-6 'H Me- OV -H IR (Nyjol) - - 3300- 394@o, 17280 em~ 1

((R)-isa@rer) 1580 cnferr]
NVR (CDCl [err], [err]) : 1.40 (MR &PC Br5§) : 0.88 (3K, t, J=7.4H2),
E3H, d, J=8.9FE§, 3.85 E3H, s), - 1. 26 (3H, t, J=7.1Hz), 1.40 (9H, s) 4.84
1H, g, J=8.9Hz), 5.15 (2H, 6. 95

d, J=9Hz) 10 1.94-2.05 NBBS m),4zszsz(Mﬁn)[e:r,r]
100-7 nPr H H Ow np 137.5-137 rr
IR (Nuji@) 1740, 1610, 1585 cnf ég% 1827, 5C60-3.80 (28, m), 4.13 (2x,
NWVR (CDCl[err], [err]) : 0.93 (3H4.t, J-7 1Hz), 4.80 (1H, t, J=7.0Hz),
J=7Hz), 1.40 (9H 's), 1.54 (2H 5 14 (20, ABq, J=11.7Hz), 6.25 (1H, 4, 2.
(2H m, 3.78 (3H s), (2H, ABq B0 el

- J=6Hz), 5.03 (1H, d, : J=2.2Hz), 6.48 (1H, dd, J=2.2, SHzi,

6.90 (1H, s), 6.95 (1H, s), - 6.98 (lH,
ddc, J=2 6’ 9.0HZ), 7-11-7.32 (13H, m),

15 - 7.38 (1H, d, J=9.8Hz)
MASS : 804 (M%)
97-4 Bzl H H  -O+4CH,¥3COOEt H
IR (Nujol) : 1750, 1730, 1610, 1580,
20 | 1500 cm~1
: NMR (CDClz, &) : 1.26 (3H, t, J=7.2Hz),
- 1.41 (9H, s), 2.08 (2H, quint,
. J=6.8Hz), 3.94 (2H, t, J=6.8Hz), 4.11
(2H, q, J=7.2Hz), 4.72 (2H, s), 5.13
25 (2H, s), 5.23 {2H, s), 6.36 (1lH, d,
J=2.2Hz), 6.53 (1H, dd, J=2.2, 8.4Hz),
6.96 (1H, s), 7.33 (5H, s), 7.30-7.42
(2H, m)
MASS : 658 (M+H)7
30

35

0



J=11.2Hz), 5.20 (1H d, J=11.2Hz), 5.83

(1H, br s), 6.45 (1H, d, J=2.2Hz), 6.54
(1H, dd, J=2.2, 20 : 8.4Hz) 6 96 (1H, s),
7.01 (1H, dd, J=2.6, 1H,
d. WO 9727150 J=2.5Hz), 7.26 (lH s) Z{al?:jH

d, J=8.3Hz), 7.42 (1H, d, J=8.9Hz) 25 Exanpl e 101

To a solution of diphenylnmethyl 2-{2-{[2-(4-tert-

but yl t hi azol - 2-yl ) benzof ur an- 5- yl oxy] net hyl }}*enoxy} - pent anoat e
(2.30.g) in a mxed solvent of tetrahvdrofuran (30 30 m)_ and nethanol

(15 M) was adde(t;xmps_@dgam hgdtoxgee g24 sol uti og2k6.8 n) at room
RSSO — Ot ari el

tenperature. The ourutluu Y el
concentrated underPéducMg Et Hpr eXififpt sAMELesi Hue was diluted with

wat er and acidified with 30N fwgyghl.oritgsaci g-;gad exiggact ed
with ethyl 35 acetate. The organic ?ayer was washed f% bri né and
dried- ‘g WO 97/ 27190 - 1500, 1450 cm'

PCT/ JP97/00073 NMR (CDCly, &) : 1.887(3H, t, J--p\aﬁz),

magnesium sul fate to give 2-{2-{[2-(4-1ert yl hi azol -
2-yl ) benzof uran- 5-yl oxy] net hyl}phen sge‘r#ﬁ % Saé f)9011'41 (9H, sy,

mp:  135-136[err]C 5 IR (Ng»2).15 1280 mnf e2r30 (2H, t, NVR
(CbCferr], [err]) : 0.95 (3H t, 4 H,..S),
1.58 (2H, n), 2.0 (2H, ), 4.86 (1Hﬂ"7|#z)55‘zéﬂz9 v8'hak) 51, 3.97 (2H, 1 %7 (1R,
d, 'lezqi%,- 5.33 (1H, d, J=12Hz), 6.J56z18z), 4.14 (2H, q, J=(79|2Hzm, 4164

0

MASS (MtH) [err] Ex rml etlog_s OHz) ]t:,hT(l['l | owi ng .

corrpounds were prepared by a siml ar anpl e 101.

15" _ J=11. 7Hz), 5 28 (1H, d, J-ll THz), 6.32
1 . : (18, d, J=2.2Hz),: 6 50 (1B, dd, J=2.2,

8. 4Hz), 6.95 (J.H,,s), 7.02 (1H, dd,

LI R
-

15 7.26 (1H, s),-7.36 (1H, d, J=8.4Hz),
7.42 (1H, d, J=8.4Hz)
_ MASS : 610 (M+H)*
97-6 Et ,.Me Me H H
20 " IR (Nujol) : 1730, 1585 cm-l
MMR (CDCls, &) : 1.24 (3H, t, J=THz),
. | 1.41 (9H, s), 1.62 (6H, s), 4.24 (2H,
T x q, J=7Hz), 5.17 (2H, s), 6.74 (1H, 4,
J=8Hz), 6.96 (1H, s), 7.0-7.5 (7H, m)
25 MASS : 466 (M+H)T
97-7 Bzh nBu H H ' H
IR (Film) : 1750 cm~!

NMR (CDCly, &) : 0.82 (3H, t, J=7Hz),
1.41 (9H, s), 1.2-1.5 (4H, m), 2.0 -(2H,
3 - . . m), 4.84 (1H, t, J=THz), 5.18 (1H, d,
J=12.6Hz), 5.28 (1H, d, J=12.6Hz), 6.66
. (1H, d, J=8Hz), 6.9-7.6 (195, m)
MASS : 660 (M+H)*

35



[err] 25 30 35 WD 97/ 27190

PCT/ JP97/ 00073 198

Exanple Rerr] Rerr] Rerr] Rl err] 102-1 nPr H

- OCH[ er r ] COCH H IR (Nujol) : 2700,
1715, 1610, WO9%27190 1585, 1505, PARLERI7TM s 1 |
NVR (DVSO-d[err], [err]) : 0.86 (3H, t,

J=7.2Hz), 1.36 (9H, s), 1.4-1.5 _ (2H
m, 1.70-1.95 (4H, nm), 2.37 192 | (2H, t,
J=7.3Hz), 3.90-3.95 (2H, m, 4.82 (1H,
d, J=5. SFE) 504 10 gt d, J-IL 7HZ),
5.13 (1H, Example R20 Rl 22 g24 183%7i0) 5 44 (1K d.
J=2. 2Hz), 97-8 Et 4CHy¥ 3 H 6.53 1H, dd, J=2.2, 8.3Hz),
7.03 (14, dd, J=2.2, 8.9Hz),, 7.15-7.36

IR (Film) : 1725, 1585, 1190 cm

NMR (CDCls, &) @ 1.16 (3E, t,
J=7Hz), 1.41 (9H, s), 2.0 (2H, m),
2.35-2.55 (2H, m), 2.8 (2H, m), 4.20
(2H, q, J=7Hz), 5.23 (2H, s), 6.41 (1H,
d, J=8Hz), 6.9-7.5 (8H, m) '

MASS : 506 (M+H)?Y

97-9 Me Et H H H
IR (Nujol) : 1750, 1600, 1584 cm~!
Lo NMR (CDClz, &) : .;1.08 (3H, t, J=7Hz), _
RO . 1.41 (9H, s), 2.03 (2H, dt, J=6, -THz), - .

3.75 (3H, s), 4.6% (1H, t, J=6Hz), 5.21

(1H, d, J=13Hz), 5.30 (1H, d, J=13Hz),

6.75 (1H, d, J=8Hz), 6.96-7.8 (BH, m)
MASS : 480 (M+H)?*

97-10 tBu H H H ~0+4CH, ¥ 3COOEL
: mp : B82-82.5°C
IR (Nujol) : 3100, 1760, 1732 cm™!
NMR (CDCly, &) : -1.24 (3H, d, J=7Hz),
s 1.41 (9H, s); 1.48 (9H, s), 2.07 (2H,

m}, 2.49 (2H, t, J=7Hz), 3.95 (2H, t,
J=6Hz), 4.12 (2H, q, J=7Hz), 4.54 (2H,
s), 5.22 (2H, s), 6.7 (2H, m), 6.8 (1H,
s), 7.0-7.3 (4H, m), 7.42 (1H, d,
J=8Hz)
97-11 tBu H H H -0-CH,-COOtBu
" mp : 66-67°C

IR (Nujol) : 1750 cm~1

NMR (CDCl;, &) : 1.42 (9H, s), 1.46 (9H,
s), 1.48 (9H, s), 4.46 (2H, s), 4.54
(2H, s), 5.21 (2H, s), 6.7-6.8 (2H, m),
6.83 (1H, s), 7.0~7.4 (5H, m)




(3H n), 7.42 (1H, s), 7.45 (1H, 15

s), 7.58 (1H, d, J=8.9Hz) MASS : 582
(MtH) [ err] 102- 2 nPr H -Q(CH[ err] COOH H

np : 155-155.5[err]C 20 I R ( Ny ;

2700- 2500, 17XPY7R7H8. | feigrononn
1460, 1380, 1280 cnjerr] NVR (DVSO-d[err],
[err]) 0.86 (3H, t, J=7.2Hz), 1.36
(9H, s), 1.35-1.5 ' 183 (2H, m, 1.6-1.99
(6H m, 2.25- 25 2.31 (2H, m, 3.90-4.00
(2H, m, Example 98 4.83 (1H, t, J=6.1Hz), 5.04
SiTi 6Hz), 6.43 (1H Tae 595131% g compound tras? p}épﬁfza b?-éj%ﬁﬁgiardmanngrSB
(1H, dd, J=2.2, t®. 6iﬂzy:oz.ﬂ8am§e’ 96. (1H, dd,

J=2.5, 9.0Hz), 7.30-7.35 (2H, M), 7.42
1H, s), 7.46 (1H, 58 (1H, d,
S=9.CH&), f@.GE Ethyl 4-{4-{[2-(4- tert-butylthiazoﬁ:gzg kﬁ# 4&£&§Pn‘535

WO 97/ 27190 E%oxy]methyl} 3—methoxyphenoxy}butyraBQT/JP97/00073

199 el Rl er R ] er. -1
102.3  npr -0(@[@ ‘E:bm 111]25 1%10) 1585, 1500, 14599,°1%20 em -
147- 147.5[err]C NMR (cnc13, §) : 1.26 (3H, t, J+R 4E&lj,0lD.41 (PE)0s2500,
1725, 1705, : - 10, 15¢ 00 %46
1380 cnf ort] 2.07-2.18 (28, m), 2.52 (R Od.él,}!]z ; ;.éﬂsgsn,
(3H, t, 10 s), 4.02 (2H, t, J=7.3HZ)4H$)15 1(28 (@HI=F) 4Hz),
1.85-1.85 . 5.06 (2H, s), 6.46 (1H,(dd/ JQQ.:42933)H(23H 6450
J=7. OHz), J‘ézH 4.82 (1H,
.dye 10 y (1H, d, J=2.2Hz),.6. 956 (3Hy, ),5'(}§2( 1(|]1H,ddd,
.'é-lé ?Hz) ., i J=2.7, 8.9Hz), 7.14 (1H, 5d,13J=€2J"'Hﬂu J=25. §tE), )S).?.-
642 (1H Lo ¥ 5Hz) , .-
702 -7.33 (1H, d, J=8 c?ﬁz’ddé ﬁﬁz‘ﬁg &10%')% 9% gg 7.33°
15 15 ~ MASS : 524 (e+H)(2H m, 7.42 (1H s), 7.46 (IH

To a solution of ethyl 2-(2-{[2-(4-tert-butylthiazol-2-

20 vl)benzofuran-5-yloxylmethyl }-6-methoxyphenoxy}propionate
(2.30 g) in a mixed solvent of tetrahydrofuran (30 ml)and
- methanol (15 ml) was added 1N sodium hydroxlde solution (6 8
ml) at room temperature. The solution was stirred for two
hours and concentrated under reduced pressure. The residue
25 was diluted with water and acidified with 1IN hydrochloric
acid and was extracted with ethyl acetate. The organic layer

was washed with brine and dried over magnesium sulfate to
give 2—{2—{[2-(4-tert~butylthiazol-2-yl)benzofuran-s- .
yloxy]methyl} 6-methoxyphenoxy}proplonlc acid (2.17 g) as an
* 30 amorphous solid.
NMR (CDClj, &) : 1.40 (SH, s), 1.59 (3H, d, J=THz),
’ 3.86 (3H, s), 4.88 (1H, g, J=7Hz), 5.19 (2H, center
of a pair of d, J=12.2Hz), 6.9-7.4 (B8H, m)
MASS : 482 (M+H)t
35



s), 7.58 (1H, d, J=9.0OHz) MASS : 610

(MtH) [ err] El enental Analysis Calcd. for
C 65.00, H 6.45, N 2.30 20 Found C
65.43, H 6.55, N 2.26 102-4 H H -O(CHerr]COOH H
| R (Nujol) : WeSWIMO00, 2700- 2500, PCT/JP97/00073
1700, 1610, 1580, 1500, 1460, 25 1380
cnerr] NVR (CDCl [err], [err]) : 1.36
(3H, s), 1.93 194 (2H, quint, J=6.9Hz),
2.38 (2H, t, J=7.2Hz), 3.98 (2H, t,
J=6.9Hz), Example 100 4.79 (2H, s), 5.08 (2H, s),
6.54 30 (1H, s), 6.58 (1H, d, J=2.6Hz),
7.04 (1H, dd, J=2. 6Th§ 69}}ow;ng0compounds were prepared by a similar 7. 35
(2H, M, 7.44 (dddned, to that of Preparation Example 99. J=6.5Hz), 7.45
(1H, s), 7.58 (1H, d, J=9.0Hz) 35
MASS - 540 (MrH)[err]- - ¢epu WD 97/ 27190
PCT/ JP97/ 09073 N 21 %9_,0
Exampl e R err] New] New]l | R err] R 102-5 Et H
-O (CH[ err] COOH [:S 0O dougol): 3300,
2500, 1700, - | 1610, 1585,
1500 cnferr] 5 ?[err] [err])
© 0.98 (3H t, -0 4Ft) 1.36 (9H,
s), 1.80-2.00 4237(2H d,
J=7.4Hz) ,10 ' 3.95 (2 J=6.2Hz), 4.80
(1H, ' t, J=6.2Hz), 5. 05 (1H, d, 10 -
J=11.8Hz), 5.13 (1H, d, J=11.8Hz),
6.45 (1H d, J=g;0HK)e 1@5_%12“%'23 r24 '~ Physical Data o
100-1..-Mé H OMe H IR (Nujol) : 3500-2500, 1720, :

({S)-isomer) a 1260 cm~1
NMR (CDCly, &) : 1.40 (9H, s), 1.59
(3H, d, J=7.0Hz), 3.88 (3H, s),
4.87 (1H, q, J=7.0Hz), 5.17 (2H,
s), 6.91-7.27 (7H, m), 7.43 (iH,
d, J=8.9Hz)
o o MASS : 482 (M+H)T
100-2 nPrH OMe H mp : 111-112.5°C
o | IR (Nujol) : 1728 cm™!
NMR (CDCly, 5) : 0.86 (3H, t,
J=7Hz), 1.40 (9H, s), 1.58 (2H,
m), 1.93 (2H, m), 3.84 (3H, s),
4.90 (1H, t, J=6Hz), 5.20 (2H, a
center of a pair of d, J=12Hz),
6.9-7.28 (7H, m), 7.42 (lH, d,
J=9Hz) -
MASS : 510 (M+H)'




dd, J=2.0, 7.8Hz), 7.03 (1H, dd, J=2.6, 9.0Hz), 7.30-7.37 (2H, m,

15 7.42 (1H, s), 7.45 (1H, s), 7.58

(1H, d, J=9.0Hz) 102-6 Me Me H

np: 175-176[er I R ( Nuj 0&&”9%&93
cnferr] 20 %c;m"m NVR (DVMSO-d[err], [err]) : 1.36
(9H, s), 1.54 (6H, s), 5.14 (2H, s),
6. 82 (1H, d, J=8Hz), 7.00 (1H t,
J=8Hz), 7.07 (1H, dd, J=2, 9Hz), 195 7.27
(1H, s), 7.30 (1H__d. J=2Hz). 25 7 44
(1H, s), 7.46 (lHx#mple’ B3 r22 r23 R24 Physical Data (1H m,
7. 60 (1H d, J=9+&3 +3—4+S—ttH—hr—sY

MASS : 466 (NMFD{éﬁwq Ef0 H OMe3B mp : 117-118°C \\D 97/27190

PCT/ JP97/ 00073
Exarrpl e R21 R22

IR (Nujol): 1710 1580 8&11
Re4 R25 10277 H H

(coCferr], [err]) = 0.86 (3H t,

J=7Hz), 1. 2-1.6

H e MR (@FIga S icl- 04" (3, %,
I R (NUJ O|? 1720 cnferr] J=7.5Hz), 1.40 (9H, s), VR0 (2H,
(4H, m, 1.40 (9H, dq, J=5.4, 7.5Hz), 3.84 (3H, s),
4. 85 (1H, t, 4.87 (1H, t, J=5.4Hz)' 5.21 (ZH’

s), 2.02 (2H m,
J=6Hz), 5.12 (1H, d, J=12Hz), 5.23

(1H, d, J=12Hz),
494 (I\/Hrl—% err]

. R

15

6.9-7.5 (9H, m s), 6.90-7.03 (2H, m), 6.99 (%SS:
102-8 -(CH &) 7-88 (7.14 (3H, mH 7.28 (1H,
s}, 7.42 (1H, d, J=9Hz)
Elemental Analysis Calcd. for
Cy7HygN104S : “
€ 64.04, H6.01, N 2.77
Found : C 64.04, H 6.10, N 2.72

20

100-4 Me Me OMe H mp : 120-120.8°C
MNMR (CDCl;, &) : 1.41 (9H, s), 1.51
(6H, s), 3.86 (3H, s), 5.09 (2H,
s), 6.9-7.0 (3H, m), 7.1-7.2 (1H,
m), 7.29 (1H, d, J=1Hz), 7.45 (1H,
d, J=9Hz)

25

- 30

MASS : 496.1 (M+H)'t

1005 H H OMe H mp : 147.5-148°C _
IR (Film) : 3200-2600, 1720,
1245 cm™1

NMR {CDCly, &) : 1.40 (9H, s), 3.90
{3H, s), 4.71 (2H, s), 5.17 (2H,
s}, 6.93-7.19 (18H, m), 7.27 (1H,
s), 7.43 (1H, d, J=9Hz)

MASS : 468 (M+H)®

35



np . 179-180[err] C IR (Nujol) : 1720,

1580 cnferr] 15 NVR (CDCl [err], [err])
1.40 (9H, s), _ 1.96-2.2 (2H, m,
2.44-2.6 (2H m, 2.75-2.86 (2H m),
5.12 (2H,  WO9mM271%0 s), 5.96 (RETARPTO0RTH
(1H, d, J=8Hz), 6.96 (1H, s),
7.0-7.06 20 (2H, m), 7.1-7.2 (2H, m,
7.26 16dH s), 7.4-7.5 (2H, m

MASS 478 (MrH)[err] 102-9 Et° H H H

np :  161-162] en 21 22 n23 p24 . NOj o 1726
cnierr] Exalpid R2! R22 R23 R NVR (BBQSF'EPH%’A?%H] ); 1.01
(3H, t, 100-6 H Me OMe H IR (Nujold=%HzB308-3604°H 7%, 1.92
(2H, 80_(1H, t., J=6Hz)’, 5.20

(2H { (R) ~isomer) s), 6.9-¥80@my 7.2-7.3

(72?, (ias y. 7 50 (1h d. 3-ohz) Ngm)(comﬂ-é;)? élﬂ.mé%%;l%ggllﬂ,.ss),
PCT/ JP97/ 00073 3, a, J=8-SHZ"V¥26513H, s),
Exanple Rlerr] Rerr] Rerr] @.8dr (1H, q, J=8.9HZ)Q251Q5 H2H,H
H - -O (CH err] COCH o1
147-148C $)e 6 R5 (LHy 50 - 6-91sd 43, 46H, 1650,
1576 cnferr] m}, 7.42 NNR (GDAT=2Hz0], [err])
1.38 (9H, s), 1.90 MASS : 482 (M+m)*t  (2H m, 2.36 (2H,
t, J=7H®), 3.92 (2H-t 1-6EZ) 5 16
(2H, s), 100-7 nPr H H OMe mp : 137.%-B¥.A°CO (4H, n), 7.33 (1H,
7246 (1H, s), 7.60 (1H -d, J=9Hz) s ka Fobf® »§?4ﬁ4 1610, 1545 o \INSS
540 (MeH) [err] 102-11 W NMRO{EPCl3, B) % 0.93 (3H, t, [err]
<y © - % . . r. | .~ J=THz), 1.40%(9H, s), 1.54 (2H, °

" s . m), 2.0 {2H, m), 3.78 (3H, s),

4.84 (1H, t, J=6Hz), 5.03 (1H, d,
J=11.2Hz), 5.20 (1H, d, J=11.2Hz),
5.83 (1H, br s), 6.45 (1H, d,
J=2.2Hz), 6.54 (1K, dd, J=2.2,

20 S | 8.4Hz), 6.96 (1H, s), 7.01 (1H,
dd, J=2.6, 8.9Hz), 7.18 (1H, d,
J=2.5Hz), 7.26 (1H, s), 7.34 (1H,
d, J=8.3Hz), 7.42 (1H, d, J=8.9Hz)

25

Example 101
To a solution of diphenylmethyl 2-{2-{[2~(4-tert-

butylthiazol-z-yl)benzofuran-s-yloxy]methyl}phenoxy}-

N .pentanoate (2.30 g) in a mixed solvent of tetrahydrofuran (30

30 ml) and methanol (15 ml) was added 1N sodium hydroxide
solution (6.8 ml) at room temperature. The solution was
stirred for two hours and concéntrated under reduced
pressure. The residue was diluted with water and acidified
with 1N hydrochloric acid and was extracted withk ethyl

35 acetate. The organic layer was washed with brine and dried



np : 157-158[err]C IR (Nujol) : 1710,

1582 cnferr] ' NVR (CDCl [err], [err]) :
1.35 (9H, s), 4.61 (2H, s), 4.74 (2H,
s), 5.16 (2H, s), 6.8-7

7.33 WO 977N (H m, 7.43 (1H, s'?c'(’ﬁzf%‘ﬁ%’m
20 s), 7.60 (1H, d, J=9Hz), 12.97
(2H, s) MASS 512.1 (I\/H—l)[err] 25
Exanpl e 103 The follow ng com®und was prepared by a simlar
manner to that of Exan*gl e 101.

4-{4-{[ 2- (4-t ereVBLTAIESIIH SpLERTR e FiFaR2 923 2- (4-tert-butylthiazol-

yl oxy] met hyl IBenEFaRaRy Ebyi ¥x ( !
2700, - 1705, 1610%1585 TS e & H]Wmﬁhﬂ}phemxy}%nfanwfe%a) fgeorlr 1)

1.40 (9H, s), P¥5 2. 15 (2H, m) 260 (2H, t, J=7.0Hz),
3.84 (3H, s), 4. 03 (mzaH,: t 135-136°C - J=6. OHz) , 5.05 (2H, s),
6.45-6.50 (2H, ] (1H, s), 7.01 (IH dd, J=2.7,
8. 9Hz), 7. 13 (1H d, TR i3o1) 1723 %7190

PCT/ JP97/ 00073 MMR (CDCl., : 0.95 (3H, t, J=THz), 20340 (9H, s),

3¢ 8)
0 3le by oS TR g ol R ol s qm gy e

To a solution of 2-[2-{[2-13-({HH4 dout%ltzﬁzazols,aa (1H, 4, J=12Hz), 6.8-7.5

yl ) benzof ur an- 5- yI oxy] net il }qp- met hoxyphenoxy} propi oni c acid (583
ng) in rret hanol \/\H@g was added 1N ;Sodi um hydr oxi de solution (1.21
m). THE sol ution Sonceht? afttidl) under 10 reduced pressure and the
resi due was di ssolved in water (5 m ) and |yophilized to give sodium
2-{2-{[ 2- (tert-F F '!Egtylthi azol - 2-yl) benzof ur an- 5- yl oxy] rrethyl} 6- .
met hoxyphenoxy (580 ng) as an anorphous solid:;- NVR 2
(DI\/BO dierr], [err]The fdlBawirBHcompouhds7wédé, pﬂepa]chHBy a 155.m1.1ar E
3.78 (3H sy, ﬁaﬁﬁe(’% Blat:l 7#%)xamgl 161'+ d. S
15
r21 Rr22
20 0~ “SCOOH
R24 N
25
25
30

35



J=13Hz), 5.64 (1H, d, J=13Hz), 6.92 (3H, s), 7.09 (1H, dd,

J=2.5, 9Hz), 7.37 (1H, d, J:2.5Hz), 7.45 (2H, s), 7.57
(1H, d, J=9Hz) MASS : 504.0 (MrH)[err], 526.0 (M:Na)[err] 20
Exanpl e 105 The foll ow ng compounds were prepared by a simlar
manner to t hYO8MIpl e 104. 25 1) Sodi um PCT/IPY7/00073
(S)-2-{2-{[2-(4-tert-butylthiazol-2-yl)-

benzof uran-5-yl oxy] met hyl } - 6- net hoxyphenoxy} pr opi onat e [err] =
-5.44[err] (c=0.91, MeOH) IR (Nujgd) : 1580, 1450, 1260 cnferr]
NVR (CDCl [err], [err]) : 1.19 (3H, d, J=6.9Hz), 1.40 (9H, s), 30

3.39 (3H s 1 4Z2. T 73 (2H, ,

J=12. (2Hz) 23 3q£$(%ﬂ&ﬂ§ Rq IJ‘ 7%24 00 (5H (rﬁ R(??OS (AH
s), 7.24 (1H, d102=8. OHaPr H -O+4CH wg&ﬂbﬂ 504 (N%Fb[err] 526 (MtNa)[err]
35 2) Sodium (R)-2-{2- {[2(4tert |thaZO| ég WO
97/ 27190 Y bCt/ 3899 00bTLS, 1610,

204 - - benzof ur an- 5- yl oxy] met hylsgs6- mbbpxymr&mﬂ} pr opi onat e

[err] = +8.92 (c=1.11, MeOH) u oI) 330 0 1580, 1450
cnerr] NNR(DIVBOd[err], %](MHH (?83%(%}1 d 5
J=6.8Hz), 3.78 (3H, s), 4.60 (1H, q, 6=8H2ﬂz)5 11336 (9H, s), 1. 4-1 S(lH

d, J=13.4Hz), 5.65 (1H d. J=13.4Hz), 3
(1H dd, J=2.5. 9.0MHz). 7.37 (1H, d., 3%, m, 1.70-1.95 ‘;ﬁé 5"7 2 ?

s), 7.45 (1H, s), 7.57 (1H d, (2H, t, J5ZE3HMz) 3L.00- 3 95 (BESS :

482 (MrH)[err] Exanpl € 106 . olut i
2-{2-{RR-(4-tert-butylthiazol - m, 4.82 aRold!iAL. %), 5. 04

yl ) benzof ur an- 5- yl oxy] met hyl } - 4 net- hoxyéﬁ@noﬁy}'ﬁrﬁp'a-’rﬁﬂ’c 2eild 13H, d¢1 57
g) and 1- hydr oxybenzotrl azol e (0 439 g) J=D1.7Hz), 06 et holf, oyagi-deafizp, M)

was added 1-ethyl-3- (3"~ "% 6.53 (1H, dd, J=2.2, 8.3Hz), 7.03
™ ; ; Cam B -"'4":_, . (lH' dd' J=2.2’ 8.9HZ)' 7-15“7.3‘6 o
' (3, m), 7.42 (1H, s), 7.45 {(1H,

15
s}, 7.58 (1H, d, J=8.9Hz)
MASS : 582 (M+H)Y
102-2 nPr H -0+CHy},COOH H
mp : 155-155.5°C
20 IR (Nujol) : 2700-2500, 1730, 1710,

1610, 1580, 1460, 1380, 1280 cm~1
'+ NMR (DMSO-dg, &) : 0.86 (3H, t,
" J=7.2Hz), 1.36 (9%H, s), 1.35-1.5
(2H, m), 1.6-1.99 (6H, m), 2.25-
25 : 2.31 (2H, m), 3.90-4.00 (2H, m),
4.83 (1H, t, J=6.1Hz), 5.04 (1H,
d, J=11.6Hz), 5.12 (1H, d,
J=11.6Hz), 6.43 (1H, d, J=2.2Hz},
6.53 (1H, dd, J=2.2, 8.6Hz), 7.03
' (1H, dd, J=2.5, 9.0Hz), 7.30-7.35
(2H, m), 7.42 (1H, s), 7.46 (1H,
s), 7.58 (1H, d, J=9.0Hz), 12.6-
12.8 (2H, br s)

30

35



e

di met hyl am nopr opyl ) car bodi i m de hydrochloride (0.63 g) at room
tenperature. The solution was stirred for an hour at t he sane
tenperature and was ice-cool ed. Then concentrated 20 sol ution of anmoni a
(1.1 M) was into the solution and the resulting g4 Booes
stirred furthyg?’gﬁn n hour. The mxture was diluted wt j\}g{er and
was extracted with ethyl acetate. The organic | ayer was separated and
was washed successively with sodi um hydrogen carbonate sol ution and
25 brine, and was dried over magnesium sul¥%e. After

concentration, the residue (1.50 gd) was crystallized with diisopropyl
et her, flltered ExXashpdel RA1URERr g24luced pressupés Fo give

2-{2- {[2 (4-t er t—bap-tHhtazet—2—y-benzefturan—b D ARCZAWamii-amay s

- 6- met hoxyphenoxyj02rdpi on&mi He (-40-8Hg)sCBE H np : 155-156[err]C

IR (Nujol) : 3450, 3100, 1682, 1580 c r.] 147-147.5°c NVR (CDQ [err],

[err]) 1 41 (9H, s), 1.49 (3H, d, J= ), ] 1.8 (1H, br s),
.3.85 (3H, 4.83 (1H, q, J=7THz), - IR (Nujol) : 527802300,cdmh2s, 370§,
pair of (ﬁ J=11.5Hz), 5.62 35 1610( 1il58b! $3005 460,18 380 cm™}
7.27 (1H, d, WO 97/ 27190
PCT/ JP97/ 00073 NMR (DMSO-dg, Spot; 0.86 (3H, t,
%;0-8rt)i0;-4g (1H d, %;9F?)ll _ thsgnz)48i - 36M9H, [fﬂ 1. 35-} .85
anpl e . e following co s a r
manner to that of Exanple 106. "RORS BFD PISPYA, d, =78z,
2-{[2-(4-tert-Butylthiazol -2-yl)benzof ur 8n96- (2H, br s), 4.82 (1H, d,
yl oxyl mdhyl } - 6- met hoxyphenoxyacet ani de 3Q. 1Hz) y
IR (Nujol) : 3500-3000, 1680 cnierr] N ]*flerf] gf'f ‘
1.41 (9H, s), 3.88 (3H s), 4.56 (2H  5.13 (1H, d, J=1 . 8Hz)3 @sz $1H,
8464 (LH, br s), 6.93-7.17 (6H, 5 553n1m,7@83(=13H . .64 (1H
d;".J=9. 0Hz) 15 MASS 467 (MFH)[otf] anpl 6

‘Fo-a solution of 2+{2-{[2-(4-tert-butyht }Bzofdp.9=2- 4, 9.0Hz), 7.29-7.33
i ) benzof uran-5-yl oxy] met hyl } phenoxy} peny2mpig) ACi 42 5Q%,M8), 7.46 (1K,

-s), 7.58 (1H, d, J=9.0Hz)
MASS : 610 (M+H)?t
Elemental Analysis Calcd. for.

C 65.00, H 6.45, N 2.30
Found C 65.43, H 6.55, N 2.26

102-4 H H  -O+CH,}3COOH H

IR (Nujol} : 3500-3000, .2700-2500,
1700, 1610, 1580, 1500, 1460,

1380 em™!

NMR (CDCl3, 3) : 1.36 (3H, s}, 1.93
(2H, quint, J=6.9Hz), 2.38 (2H, t,
J=7.2Hz), 3.98 (2H, t, J=6.9Hz),
4.79 (2H, s), 5.08 (2H, s), 6.54
(1H, s), 6.58 (l1H, d, J=2.6Hz),
7.04 (1H, dd, J=2.6, 9.0Hz), 7.30-
7.35 (2H, m), 7.44 (1H, d,
J=6.5Hz), 7.45 (1H, s), 7.58 (1H,
d, J=9.0Hz)

MASS : 540 (M+H)T

20

25

30

35




20 and 1-hydroxybenzotriazole (141 ng) in di nmethylformam de (5 m)
was added N-ethyl-N -(3-di net hyl am nopropyl ) carbodii m de

hydrochl oride (200 ng) at roomtenperature. The solution was stirred
for an hour at the sane tenperature and was ice- - cool ed. Then
concent rat ed ¥BPHEh of ammonia (0.3 M) was 25 added i nt BCTARITRWIYt | on
and the resulting m xture was stirred further for an hour. The

m xture was diluted with water and was extracted with ethyl acetate.
The organic | ayer was separated and waggwashed successively with

sodi um hydr ogen carbonate solution and brine, and was dried over
magnesi um 30 {8, 5230 nt I OoNn gave

2-{2-{[2-(4-1t erﬁg\a‘.&yller R ;17§1(2-Q?-{°‘21Il vl )benzof‘ﬁzrsan- S-yloxylnmethyl
phenoxy} - pog-nanipte 510 A@¥cH,y-cooE  m IR (Nujol) : 3300-3150,
1685, 1580 cnierr] NMVR ( O] ertl, ferr]) . 0.92 éSH, d, J=THz),
1.41 (9H, s), 35 1. 54 (2HER \NUIPIg7 :(1330Ry 23095 1799, ¢,
- J=5. 8Hz).. . WD 97/27190 1610, 1585, 1500 cm™%
PCT/ JP9P 00073 -

6
4.96 (1H, d, J=10.8Hz), 5.35 (1H, d, JoFb &RHt3- O) : 0.68°(3m, t45. 45 (1H,
br s), 6.77 (1H, br s), 6.9-7.5 (9H, m J=7.4Hz), 1.36MpSS 's) 479, soMpHlper r]

5 Exanpl e 109 The foll ow4?%8gqquggq ‘(‘?ﬁ, pé'epaasr_’e.qmt%'a

simlar manner to that of Exanple
2-{2-[[2-(4-tert-Butylthiazol-2-yl)benz&-#arf28, t10J=6.2Hz), 4.80 (1H,

yl oxy] met hyl } phenoxy} - 2- met hyl pr opi onamgde g-¢ . 4y 148-149[err] C
IR (Nuff@l ) : 3450, 3150, 1685, 1610, 1585 anefﬁf" 5.08Pr1H, %%NR
(DMBO-d[err], [err]) : 1.36 (9H, s), 19%61¢8Hz)g)5.131(AH, d, J=11.8Hz),

(2 Sl & 88 (a2 o Oy sy (M alo=2.0mz), 6,53 Fufif, (LA
conpounds were prepar ed by a sinilar ZOES' #ﬁ%n%‘r TBHNat ToP3e(aRpl dd20.

3 RN . J=2.6, 9.0Hz), 7.30-7.37 (2H, m), 'i*
. : : 7.42 (1H, s), 7.45 (1H, s), 7.58
(1H, d, J=9.0Hz}
102-6 Me Me H H
o | " mp : 175-176°C
IR (Nujol) : 1710 cm~!l
20 o | | NMR (DMSO-dg, &) : 1.36 (9H, s),
1.54 (6H, s), 5.14 (2H, s), 6.82
(14, d, J=8Hz), 7.00 (1H, t,-
J=8Hz), 7.07 (1H, dd, J=2, 9Hz),
7.27 (1H, s), 7.30 (1H, d, J=2Hz),
- 7.44 (1H, s), 7.46 (1H, s), 7.50
(14, m), 7.60 (1H, d, J=9Hz),
13.13 (1H, br s)
MASS : 466 (M+H)'

15

30

35



1) 2-[2-[[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-

yl oxy] met hyl } - 6- met hoxyphenoxy}propionitrile I R
(CHerr]dJ[err]) : 1674, 1585, 1480, 1270, 1190 cnmjerr] 25 NVR
(codferr], [ 141(9H s), 1.76 (3H, d, J=6.8Hz),

3.90 (3H s), e‘&*’%@”(% =6. 8Hz), 5.17 (1H, d, PCTAPYINO ™ 1)
5.30 (1H, d, J=12Hz), 6972(6H, m, 7.30 (1H, d,
J=0.7Hz), 7.43 (1H, d, J=9Hz) MASS 463 (MtH)[err] 30 2)
(2-{[2-(2-tert-Butylthiazol -2-yl)benzof uran-201

yl oxy] met hyl } - 6- nethaxyphenoxylacetonitrile .. 80 .8-83 4[err]C
| R (Nuj ol ) 1535amﬁ25(k2:¥7{pérzr] r2Y NVRRZEDC [err], [err]) 1. 41
(9H, s), 3.91 (33— —# 82+ WO~OFH-2F+56

PCT/ JP97/ 00073  102°7 'mBu H H H 207

s), 5.20 (2H, s), 6.95 (1H, dd, J=2.7, & 1Hz)8453@@ (1H,
s), 7.02 (1H, dd, J=2.6, 9.0Hz), 7.1- 7.2 i m, 7.28
(1H, s); .44 (1H d, J=9.0Hz) IR Npied): ad7@empidrr] 5

Exanpl e 111 Phosphor us oxyciqﬂmr(gtyc;|(32,4$)rrg) \Q'aSGdI(gﬁOH._IEd |n

di rethylformam de (2 ml) and the sol ution i 0 th
sol uti on was added 2-{2-{[2-(4-tert- butqu'\léf%z)d %{2-&% MH' m), 1.40 (9H'

yl ) benzof ur an- 5-yl oxy] net hyl } phenoxy] pentsharg .d2 ((!2110 ny), 4.85 (1H,ar'tﬂ, t he

m xture was stirred for two hours at room_ une. t|on
m xture was concentrated, diluted rﬁwi?%z’\hat er gpa‘%g egtr%cjt%gz

et hyl aﬁﬁ ate. The organic | ayer (&b Whs Hed 26z h 13:2,1:W 5dt9K=,anver
magnesi sulfate, 15 and concent ratgtsd @ 9igeq (mem)t

2- {2 {[2 (4 tert= uuty:t:l; oot

yl ) benzof ur an- 5- WO@P] net tﬁ‘}Hé'bj\eribxy} pentanenitHile (453 ng).

I

R (Nujol) ©+1604, 1584 cnierr] mp : B¢ {err] [err]) : 0.98
(3H, .d, J=7. 4Hz) 1.50 (9H, s) aé , 6 (2H,
-1 ,.4.87 (1H -d, J=6.5Hz),. ... IR (Nyneé)(m 1 od-lLM)Cm 19. (1H,
?Mib [12 , 6.9-8. 0EX e 110 ot ( QMR mc%gh - MRS (916 Js).
e anpl e e owi n corrpoun
prepared by a simlar manner | 158 (2H5 g) Y4126 (ZHr

m), 2.75-2.86 (2H, m), 5.12 (2H,
s), 5.96 (1H, m), 6.52 (1H, d,
J=8Hz), 6.96 (1H, s), 7.0-7.06
(2H, m), 7.1-7.2 (2H, m), 7.26

20
(1H, s}, 7.4-7.5 (2H, m)
MASS : 478 (M+H)*
102-9 Et H H H
| mp : 161-162°C |
25 IR (Nujol) : 1720 cm~!

NMR (CDCly, 8) : 1.01 (3H, t,
J=7Hz), 1.35 (9H, s), 1.92 (2H,
m), 4.80 (1H, t, J=6Hz), 5.20 (2H,
s}, 6.9-7.1 (3H, m), 7.2-7.3 (2H,
30 : L ~ m), 7.43 (1H, s), 7.45 (1H, s),
7.4 (1H, m), 7.60 (1H, d, J=9Hz)

35



to that of Exanple 111

2-{2-{[2-(4-tert-Butylthiazol -2-yl)benzof uran-5-

yl oxy] net hyl } phenoxy} - 2- net hyl propi ononitrile 30 np : 80-81lf[err]C
IR (Nujol) : 1600, 1585 cnjerr] NVR (DMSO-d[err], [err]) : 1.42
(9H, s), 1.7Wqg®RTM), 5 09 RCIIPOU0p073
6.9-7.5 (9H, n) MASS : 447 (MkH)[err] 35 WO

97/ 27190 PCT/ JP97/ 00073

208 Exanpl e 113 The foldgM ng conpounds were obtai ned
according to a sinilar nanner to that of Exanple 21. 5 1)
2-(4-tert- Butylté%n é? ézyl 41eL NOXY- Z- [lRstF

tetrazol - nheny] xvibenzof uran np. 103-104C
IR (Nujol) : 230@22550 H158% cnhprr] _Q+CH2+3bbﬁh(CDd [err], [err])
1.42 (9H, s), 1.78 (3H, d, J=6.7Hz), 10 3.84 (3H, s) 5.01
(1H, d, J=10.7Hz), 5.30 (1H d, mp :  147-1482Gg 7r,)  6.13 (1H q,
J=6.7Hz), 6.9-7.08 (5H m, IR (NujoI)19 (1158,d,173552.1%80p), 7.34
(1H, s)P 7.45 (1H, d, J=9Hz) 1'7 J{ASS : 506
(MtH)[err] 15 El emental Anal ysis Calcd. for ?e r:

C 62.42, H6.01, N 12.82 NMR (CDClj3, &) : 1.38o®ml sC,63.98, H
6.17, N 12.75 2)

2H =
2. (4'tert-Butyl thi azol - 2yl )-5-{[ 2- ( 1+t art aobf 2530 JffH, to 3=7Hz), 3.52
yl ) net hoxy- 3- met hoxyphenyl ] net hoxy} benz d28r akr J-GHZ}a 5.1p:(2H, s},
154. 4-158. 4[err] C | R (Nuj ol) g; 8209: gd'fu{lggo Q”b@rﬁin, d,

NVR ( CD@ , 1 1. 41
s); &(3 64 Eng,r]s)FeEs.rlgé-rm ((5H S? 7. i’og é‘i?w Vi ak, CAR 182Y; 7Hz)

7.17 (1H, s), 7.43 (1H d, J=8.9Hz) 7. 46 (1HMASS 7. 6092 16M4) [ e£982)

E ' e MASS : 540 (M+E)*
- »:i'. . 102-11 H. H ., H .l TOCH,COOHI . = . .- . .
' s - o mp : 157-158°C
IR (Nujol) : 1710, 1582 em~1
NMR {(CDCljz, &) : 1.35 (9H, s),
4.61 (2H, s), 4.74 (2H, s), 5.16
(2H, s), 6.8-7.1 (4H, m), 7.33
20 (1H, m), 7.43 (1H, s), 7.46 (1H,
s), 7.60 (1H, d, J=9Hz), 12.97
(2H, s)
MASS : 512.1 (M+H)*
25 Example 103
The following compound was prepared by a similar manner
to that of Example 101.
4- {4 {[2-(4-tert-Butylthiazol-2- yl)benzofuran—s—
30 yloxy]methyl} 3-methoxyphenoxy}butyr1c acid
IR (Nujol) : 2700, 1705, 1610, 1585, 1500 cm™ 1l
NMR (CDCl3, &) : 1.40 (9H, s), 2.05-2.15 (2H, m), 2.60

(24, t, J=7.0Hz), 3.84 (3H, s}, 4.03 (2H, t,
J=6.0Hz), 5.05 (2H, s), 6.45-6.50 (2H, m), 6.95
35 (14, s), 7.01 (1H, dd, J=2.7, 8.9Hz), 7.13 (1H, d,



Exampl e 114 2-{2-{[2-(4-tert-Butylthiazol -2-yl)benzofuran-5- 30
yl oxyl met hyl } phenoxy} pentanenitrile (430 ng) was dissolved in

di mret hyl formam de (5 m), and sodi um azi de (364 ng) and anmoni um
chloride (0.3 of5hé added. The m xture was stirred or

t hree hours. e reé%%ion m xture was cool ed and pouredﬁhﬁﬁégag%%r
and extracted with ethyl 35 acetate. The aqueous |ayer was extracted

with ethyl acetate WO 97/ 27190

PCT/ JP97/ 00073 203 209 agai n and
t he conbi ned organic | ayer. th brine and dried over
magnesi um sul fate. After O%Zﬁﬁawwﬁ% syr 7.38; (Y8 pRoolg -Gl - 742
purified on a silica gel ¢dHun®, (I=8 HHZz) eluting with a m xed sol vent
of methylene chlorid d. t.hanol (2% vol.) to give
2-(4-tert-butylthi azg‘f‘-gg-w)?%‘?{g?”h
[1-(1FLtetrazoI-5-y|)butoxy]pheny|nethoxy}benzofuran (400 ngy) .

NVR (CDCl [egr], ; .96 (3H, d, J=7Hz), 1.41 (9H, s),

1.55 (2H, m, 73 , 4.90 (1H, d, J=10Hz), 10 5. 60

(1H, d, J=10Hz), 5.980(arpolutiprsief) 2-62071{2-%4~tert-butylthiazol-2H, m)

MASS : 504 (MrkthBefitofuran-5- @@dﬁh@tﬁ}i glé-metfh%%J@fﬁ%ﬁgnﬁ g

was prepared by i m]ar mann
2-(4-tert-Butyl Jﬁﬁiz%w ?%/I‘ﬁeté‘af’f’é [($- {ﬂiHFéﬁr%éqlﬁdslN sodium hydroxlde

%/I) ]1) met hyl et hsayhphemy! } /et sy} b@ﬁéoéélﬂﬁl&g was conddferb Lﬁ?él 5 62
err

41 92 (6H
(1H, d, J %)Hz) £'%Etb %aspz% tﬁﬁ ht;l i‘lge res:.due was dlsSO(lgﬁd AR water (5
MASS : 490 (M+I—¥H-br¢1'}d lmhn&xadpl:e giGe sodium 2-{2R\(roxyawthe

ﬂhéod/g ggr\{]?rggem@%od@nﬁéﬁn@— 9b¥ﬁgofﬂran-5-yldéxnﬁtm®{:55Hl Lgxi de (2 ) and
. . methoxyphenoxy}proplonate (580 mg) as‘an amorphous solld
5#%'=.f .- .« - 'NMR (DMSO-dG, &) :- 1.35 (9H, SJ, 1.37 (3H; d, J;7Hz),
15 3.78 (3H, s), 4.62 (1H, q, J=7Hz), 5.44 (1H, d,
J=13Hz), 5.64 (1H, d, J=13Hz), 6.92 (3H, s), 7.09
(1H, dd, J=2.5, 9Hz), 7.37 (1H, d, J=2.5Hz), 7.45
(2H, s), 7.57 (1H, d, J=9Hz)
”0 MASS : 504.0 (MtH)*, 526.0 (M+Na)*
Example 105
The follow:.ng compounds were prepared by a similar
manner to that of Example 104. '

25 1) Sodium (S)-2-{2-{[2-(4—tert-butylthiazol—2-yl)-
benzofuran-s-yloxy]methyl}—Gfmethoxyphenoxy}propionate
(@127 = -5.44° (c=0.91, MeOH)

IR (Nujol) : 1580, 1450, 1260 cm~!

NMR (CDCl3, &) : 1.19 (3H, d, J=6.9Hz), 1.40 (9H, s),
3.39 (3H, 's), 4.40 (1H, q, J=6.9Hz), 4.73 (2H, dd,
J=12.2Hz), 6.39 (1H, br d), 6.78-7.00 (5H, m), 7.03

- {1H, s), 7.24 (1H, d, J=8.9Hz)

MASS : 504 (M+H)}*, 526 (M+Na)?t

30

35 2) . Sodium (R)-Z-{Z-—{[2-(4—tert-butylthiazol-2-yl)-

iy

A - -



i n met hanol (0.125 g) was added into it. The m xture was stirred for
ten mnutes at roomtenperature. 2-[2-{[2-(4- 30
tert-butylthiazol-2-yl)benzof uran-5-yl oxy] met hyl phenoxy}-

pentanenitrile (224 ng) was added into the solution and the resul ting
m xture was sWPOPRHOt 80[err]C for an hour. The react | BRAVIESOWE was
collected and diluted with water and was extracted with ethyl acetate.
The organic | ayer was washed 35 wth brine and was dried over magnesi um

sul fate. WO 97/ 27190 204

PCT/ JP97/ 00073 210

Concentration gavebé’m[&f\{x{azw-(%ynekwhuwyl b+ e#fd thoxyphenoxy } propionate
yl ) benzof uran-5-yl o hyI%Phenox¥}fentananide oxi ne as an
msf/ )= 2°

anor phous solid (2 {c=1.11, Me®H)\ujol) : 3250, 1660, 1585

cnjerr] 5 1R (M\j%l()cm b@bbl-aobé”iéao ﬂ&:ﬁﬁ t, J=7Hz), 1.41
(9H, s), ng (131 ggl) 4.73 (1H, m,
4.81 NMR (DMSPZﬁs'bP)s) % (‘#{ %I’ J=Bl 33y dg. 27 (1H, d,

J=11. 3Hz)l, 6.96-7.1 (4K=6V8Hz],18. OQHxaﬂ, sr2He)eo (1H, g, J=6. 8Hz), s 43

Exzzim?)lg ﬁ? W AT (%H( 2gr’le f'EJPI‘ﬁWhg %D%OU&@SS sY ﬁgpﬁgg}; %/eéé simlar

manner to tha(t3mf skxampiie 118, dd4, .5, 9.0Hz), 7.37 (1H, d,

2-12-{[2-(4-tert-Butyl th | )y henzof ur.an
yl oxy] nmet hyl } phenoxy} - Z- ﬁl’pr¥p%§né Hé£%b<i%§5 (18, s), 7. 57 (W <

(cbCerr], [err]) : @h980@3m t, J=7Hz) , 1.41 (9H, s),

1.58 (6hlg M, 4.9 . bipgd) ymegl® (2H s), 6.96- 20 7.1
(ah m 207007 5 (B s m i MASS : 480 (M+H)[err]
Exanpl e 118 2 {2-{[2-(4-tert-Butylthiazol-2- yI)benzofuran 5-.

S yl oxy] meizauBlehd@xy} pent anami de oxi me (240 mg¥iand o
triethylamne (61qgn) 15e3bASEE VEd wﬁ]zei(@mé%%u&?grﬁ%a o1-2- ). To

thls solution was. added a; sbl ut1on o orof ormate (65 ny) -
dissol ved in xléth%%ﬂlsﬁarénymxmlyethyl} 4-m%h@erwphea%bbn>m@anorm@c1d

reacti opsm xtr.SsMay ahdl 1eHydPéxyberstbtridddllecq . qBBUGESinfiltered, and

concentraiexid meg%yl%%U|tlnge (20 ml) was added l-ethyl-3-(3'-
dlmethylamlnopropyl)carbodiimide hydrochloride (0.63 g) at
roon temperature. The solution was stirred for an hour at
the same temperature and was ice-cooled. Then concentrated

20 solution of ammonia (1.1 ml) was added into the solution and
the resultlng mlxture was stirred further for an hour. The
mixture was dlluted with water and was extracted with ethyl
acetate. The organic layer was separated and was washed
successively with sodium hydrogen carbonete sclution and

25 brine, and was dried over magnesium sulfate. After
concentration, the residue (1.50 g) was crystallized with
diisopropyl ether, filtered, and dried under reduced pressure
to give 2-{2-{[2-({4-tert-butylthiazol-2-yl)benzofuran—-5-
yloxylmethyl}-6-methoxyphenoxylpropionamide (1.37 g).

30 mp : 155-156°C
IR (Nujol) : 3450, 3100, 1682, 1580 cm™!
NMR (CDClz, &) : 1.41 (9H, s), 1.49 (3H, d, J=7Hz),

1.8 (1H, br s), 3.85 (3H, s), 4.83 (1H, q, J=7Hz),
5.13 (2H, center of a pair of d, J=11.5Hz), 5.62
35 (1H, br s), 6.9-7.16 (6H, m), 7.27 (lH, d,



mat eri al was dissolved in xylene (4 m) and 1. 8-

di azabi cycl o[ 5. 4. 0] undec- 7-ene (152 ng) was added. The m xt ure was
stirred at 50[err]C for three hours. The m xture was cool ed,
diluted with tol uene and washed successively with 35  O.p5Mp9r00073
hydrochl oric XPIZA® brine, and dried over magnesium WO

97/ 27190 _ PCT/ JP97/ 00073

211 - sulfate. The crude naterial was purified on a silica gel

colum eluting with a m xed sol vent of net ene chl ori de and

nmet hanol (1% vol.) to give partially purified product which was again
purified on a silica geIJ"QOBHth' e?u‘%/‘} nbn'h th a79'=9%§l;| m xed sol vent of

tol uene and ethyl agagigate @81 1yMim i ve
3-{1-42-{[2-(4-tert-butylthiazol-2-yl)benzofuran-5-

yl oxy] met hyl } phenoxy}butyl }-1, 2, 4- oxadi azol i ne-5-one (120 ).

'R (Nujol) : ch[err] 10 NVR (CDCl [err], [err]) : 0.96
(3H, t, J=7Hz), 1. (QH 2 i it Varl maniele
m, 4.85 P1H, d, ﬁ"fo%°i¥|%§?f’i%99%°‘?ﬁ?ﬁf“‘% ,”?Jl%)pggggesﬁi’lus’a“?ﬂagﬁ

J=10. 2Hz), 7. o/ thatokHf Bikampbe11Q4H, br s) : MASS @ 520 :
(MeH) [err] 15 Exanpl e 119 The foll ovm' ng conpound was
prepared in a simlar manner t hat of Exanp 118. 20

3-{1-{2-{[ 2- (4- tert2-"BlIt2yI(t4hFﬁE%TB‘QtXA‘)W@l’éH)99n2°furan'5'

yl oxy] nmet hyl I L yﬂn Rosk mbxyadexdmaael i n- 5-one np
: 120-122 errfm othyl b et Jgi};), 1772, 1585 cnferr] NVR
(CDQ[eri{‘ [err])mpi4él?9ﬁr %3 76 (6H, s), 5.12 (2H, 25

s), 6.9-7.5 (9H, mMIr ¥8ujoliH: b353)-3000, 1680 chBRES : 506 (M-H)[err]

Exarrpl e 120 - Bu
2-4[2-(4-tert- butyINFﬁ‘l égg{& DL ﬁ/benzo‘f 4 P sdg 3- 88 (38, s), 4.56 (2H,
yl @xy} met hyl } - 4-[ 3- (et heXycérbZ)nVZB.prSipo@]ﬁﬂhdﬁBxybgeﬁhte5 93-17. 1(72(1@%)

wag: di ssol ved in.a nixeg sol;vggt %& a,oo,etry targ |(qH(1g . J=9.0H2) and acetone
(T, m) and net hanesulfonlc acid ng) was -added. The resul ti ng.

sol utionl®as stirr¥ASEt 80ﬁ67r}1@'3)0r t Wo

Example 108 . _
To a soiution of 2-{2-{[2-(4~tert-butylthiazol-2-
yl)benzofuranFS-yloxy]methyl}phenoxy}pentanoic acid (500 mg)
20 and l-hydroxybenzotriazole (141 mg) in dimethylformamide (5
: ~ ml) was added N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide
i hydrochloride (200 mg) at room temperatute. The solution was
| stirred.for an hour at the same temperature and was ice-
cooled. Then concentrated solution of ammonia (0.3 ml) was
25 added into the solution and the resulting mixture was stirred
further for an hour. The mixture was diluted with water and
was extracted with ethyl acetate. The organic layer was
separated and was washed successively with sodium hydrogen
carbonate solﬁtion and brine, and was dried over magnesium
- 30 sulfate. Concentratién.gave 2-{2-{[2-(4-tert-butylthiazol-2~
yl)benzofuran-5-yloxylmethyl }phenoxy}-
- pentanamide (510 mg).
IR (Nujol) : 3300-3150, 1685, 1580 cm~1l
NMR (CDClg,, 8) + 0.92 (3H, 4, J=7Hz), 1.41 (SH, s),
35 1.54 (2H, m), 1.97 {(1H, m), 4.75 (1H, t, J=5.8Hz),

._!‘



hours. The reaction m xture was concentrated and diluted 35 with water

and neutralized with sodi um hydrogen car bonate WO 97/ 27190

PCT/ JP97/ 00073 212

solution. The m xture was acidified wth 1IN hydrochloric acid and
extracted wi t\MORURAIM acetate. The organic |ayer was VECRIRY7/00T

brine and was dried over nagnesi um sul fate. After concentration, the
product was crystallized with a 5 m xed sol vent of diisopropyl ether '
and n- hexane (1:2), ' filtered and djjed to give

2-{[2-(4-tert-butylthiazol -2-

yl ) benzof ur an- 5-yl oxy] qe'glgyldn4 Ji3 jﬁ&@g&qar lg,orgxl ){ ﬁopgxyj_lo 8Hz),
phenoxyacetic acid (117 03f er

IR
(Nujol) : 1750 (sh) §ngcr‘rf"érr'i’r s), 6.77 uHI\II\/Rr(

e;‘r] S[@H ) p): 1.24

(3H, t, J=7Hz), 1MA8sS(9H, 43%, (M+H)* 2.07 (2H m, 2.49 (2H, t,
J=7Hz), 3.95 (2H, t, J=THz), 4.13 (2H, q, J=7THz), 4.71
(2H, s), 5.18 (2H, s), 6.79 (2H, d, J=2Hz), 6.96 (1H s),

7.03 155  Example 103H dd, J=2.4, 9Hz), 7.19 (1H, d, J=2.4Hz), 7.26

Gt oy 153 40 he“o( it kil wos, premprbi oy g im0l Hponnb

added itet shatsof tExampld B&wet hoxy- 1H-i ndazol e- 3- carboxylic acid
(17.0 g) in N, Ndinethylformm de (400 m) at room t emper at ure under
nitrogen atnosphere. After 30 minute

4-tert-butyl -2- [52'('&%TbF%TTé‘lTﬁﬁ‘)%‘MGP&ﬂZQly?TYHbsﬁ!tﬂq,fmn-S-(29 76 Q)

was adde t0ylb2y$ﬁétﬁylﬁpﬁéﬁ8x9i4@-&@&& 1lprépiéhamide Deing stirred
conti nuously for hou:&sﬂ? é&?&err] C, the reaction : m xture was poured
into water (2 [erlfl ) a Het+ Caction vessel was washed with water

(200 m). After cbhbmujtgl)t he \84S50,N3150, 1685xt181®,t asglsecaglieous nixture,.

theresulting m X ﬁi@sso c thl% chlori¢c acid
aqueous sol ution | Q‘ 1) d;H ? ?g 39&1‘ ‘{%yd(c?' g hgtﬂ‘7 The
precipitate was - cb’dH:eca)ed 6 B8f i(RHF adi 031=8 .v@l-k!hed Twiot-1 . aauen, and, - -
air-drinsd for oney g3y - (l'ﬁhedcrgdg Q oduct was washed with a m xture of

i sopropyl al cohol and i SO op ethyl er (7:3) and dried in 35 vacuo to
gi ve 5-net hoxy- 1-¥8488 (4 ¢ Yy Ithlazol 2- -

_ _
The foilowing- compound:s" were prepared by a similar
20 manner to that of Example 20.

1} 2~ [2i{ [2- (4-tert—Buty1thiazol-2?yl)benzofuran—s-
yloxylmethyl}- G-methoxyphenoxy}propionitri le
IR (CHxCl,) : 1674, 1585, 1480, 1270, 1190 cm™!
25 NMR (CDC13, 8) : 1.41 (9H, s), 1.76 (3H, d, J=6.8Hz),
3.90 (3H, s), 5.16 (1H, q, J=6.8Hz), 5.17 (1H, d,
J=12Hz), 5.30 (1H, d, J=12Hz), 6.9-7.2 (6H, m},
.- 7.30 (1H, d, J=0.7THz), 7.43 (1H, d, J=9Hz)
MASS : 463 (M+H)*
30
2) {2-([2-(2-tert-Butylthiazol-2-yl)benzofuran-5-
yloxylmethyl}-6-methoxyphenoxylacetonitrile
mp : B80.8-83.4°C
IR (Nujol) : 1585, 1250 cm™1!
35 NMR (CDCly, &) : 1.41 (9H, s), 3.91 (3H, s), 4.89 (2H,



WO 97/ 27190 ' PCT/ JP97/ 00073
213 yl ) benzof uran-5-yl ] met hyl }i ndazol e- 3-carboxylic acid (36.5
IR (Nujol) : 2900-2300, 1685, 1660, 1480, 1460,

g%80 cnerr] wésvmwo NVR (DMSO-d[err], [err]) : 1.35 (9I1,C,l§ @%2

(3H, s), 5.84 (2H, s), 7.12 (1H, dd, J=2.4 an
7.35 (1H, dd, J=1.8 and 8.6Hz), 7.44 (1H, s), 7.45 (1H,
d, J=2.4Hz), 7.48 (1H, d, J=8.5Hz), 7.64 (1H, s), 7.67
(1H, d, J=s. 6Hz) 7.79 (1H, d, J=9. OHz) 12280 10 13.20 (1H,

br s). Exanpl e 122 Xt u of
5-met hoxy- 1-{[ 2- (4-tert- bﬁiyl?h?%z(ﬁﬂizﬁ)r Mg o5 (1H, dd, J=2.7, 7.1Hz), 6.96

yl') benzof uran-5-yl ] met hyl }(mplang er?ozcamgxuhl cgagi g, (6 ), 1a-7.21d (3H,

concentrated sulfuric acid (0 a I was stirred
under reflux for 6 hours. )Af éﬁbe% dol 22 chH' d' s?)Dqﬁ‘"t)errperature
and stored for overnMgBbs, thm@rawml"t ate was col | ected by
filtration @nd washed wi t h i sopropyl etyl et her to give nethyl

5-met hoxy-1-{[2-(4-tert-butylthiazol-2- 20

yl-) benzof ur an- 5Exaipdehylli ndazol e- 3- car boxyl at e. IR (Nuj ol)

%gao 3)1492 85194(8%_' 1g§ﬂoﬁﬁ%§f§4 xychlor:Lde QOUR AMJ@BJ#éo[(]g{ﬁU&f 615 3513

(1H, s), 7.20 (g_ip.|me§ ylge:gna;nlde (2 ml) and thegselgtithy Was7 ite~to28ed2H, To

?)1i—| 7d35 (1H, skxnhié. é‘@l@@mn wal_s|Z added 2C1b- E>(< fl2- FtBtinl)butgrllﬁ?n(a%U.]. -gL, 7.59
fol | owi ng ]tponpoéfﬁbbﬁﬁ@fh‘%rfbd’ll?fyémﬁtﬁﬂlWhmpwan%dﬁhétslgf mE)(aan e

19. ang- tieé hmbytulrd [Was( 4tiekbdbody | two avlrs2atl Yoemzof ur an- 5-

yl ] met hyl }i ndaz - 3- car boxa 3500- 308 JS
crRierr] 35 %ﬁpéﬁﬁf ‘{’tﬁvso &’[eerrF]":tf'gPrT}Xture_L("fﬁé (Cé{gceg)tr%ego slpte
5.i81 with_ wfater. and extracted with ethyl acetate. ' The organ:.c

i3 RN layer. was washed with brine, dried ovgr magnesium sulfate,

15 and concentrated to give 2-{2- {[2 {4-tert~butylthiazol- -2-
yl)benzofuran-5-yloxylmethyl}phenoxy}pentanenitrile (453 mg).
IR (Nujol) : 1604, 1584 cm~ !
NMR (CDCl3, &) : 0.98 (3H, d, J=7.4Hz), 1.50 (9H, s),
1.67 (2H, m), 2.06 (2H, m), 4.87 (1H, d, J=6.5Hz),
20 5.08 (1H, d, J=12Hz), 5.19 (1H, d, J=12Hz), 6.9-8.0
(SH, m)
MASS : 461 (M+H)Y 0 ¢ *

Example 132

25 The following compound was prepared by a similar manner
to that of Example 111.

2-{2-{[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-
yloxylmethyl}phenoxy}-2-methylpropiononitrile
. 30 mp : 80-81°C
| IR (Nujol) : 1600, 1585 cm™1
- NMR (DMSO-dg, d) : 1.42 (9H, s), 1.75 (6H, s), 5.09
(2H, s), 6.9-7.5 (SH, m)
MASS : 447 (M+H)*
35
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214 (2H, s), 7.09 (1H, dd, J=2.3 and 9.2Hz), 7.34 (1H
dd, J=1.8 and 8. GFE) _7.41 (1H, s), 7.49 (1H, s), 7.51
(1H, s), 7.56 (1H, 1J=2.3Hz), 7.61 (1H, d, J=1. 8Hz),
7.66 (1H, br 9‘”?716‘@5 (1H, d, J=8.6Hz), 5 7. TAPCBRITNGTS
J=9. 2Hz) MASS 461 (MrH)[err] Exanpl e 124

The foll owi ng compound was prepared by a simlar manner 10 to that of
Exanpl e 44. 8
5-N®thoxy-l-{[2-(4-tert-buty|thiazol-2-y|§8enzofuran-5-

yl ] met hyl } i ndpgaekheie-£ps boxan de 15 Exanpl e 125 The
Eg;kgrgngo?onpoundTﬁgﬁ%éHfgﬁyggjJg&pgughg1ngerggggﬁned accog%igga%oog
1-{[ 2- (4-tertsBoilar mawmr toylthaenasf Bxampbe y2] et hyl }- 20 .

5- net hoxyi ndazol e- 3-carbonitrile Exanpl e 126 Agueous 1N
sodi um hydr oxi de solution (27.8 m) was added dropwi se to a

suspensi én of b} { 2{{&-Yertt-Butybthjazdl e2eyl P~5-4B-methoxy=-2- [1- (1H-

yl ) benzof ur an- 5- ylJ 4t ;) 55 tetrazol e
(13.5 ¢g) in acetonltrl4ﬁg EBgqﬁk?ﬁé¥¥g§héé§¥ﬁggnéigﬁ5Enz°fﬁé?ﬂed at 45[err]C
and stirred until B behﬁ3§§@ﬂ¢éd conpl etely. The sol ution was

col lected at roomzreneLYr € aggog\a§g@@ 1585 Sph a m xture of

acetonitrile and isopr,opyleth 1) 10 30 “dive .

5-{1-[2-(4-tert- bﬁ‘ﬁfgﬂ Fﬁ%}cv glyf)b%n&%ftﬁ%n -8}, 1.78 (3H, d, J=6.7Hz),

yl ] met h§®- 5- met hoxy- 1H3i.84a784; 35yj}5ldtt@m{a%glghquvng)sagt30 gé
col orl ess powder. J= gg 6%&9 SN JB 00,
1640, 1630, 1540, 1510, =1354H2L, (1#, q, JﬁFeF’ P %07 o8 (58, m.

?? ] ~7.19- (lH, d, -J=2. SHz), 7.34 (LH, s), 7.45 (1H, d,
G - 3=9Hz) e
EY | MASS : 506 emytt 0 T R
' 15  Elemental Analysis Calcd. for C26H25N504S-:

C 62.42, H 6.01, N 12.82
Found : C 63.48, H 6.17, N 12.75

2) 2-(4-tert-Butylthiazol-2-yl)-5-{([2-(1H-tetrazole-5-
20 yl)methoxy-3-methoxyphenyl ] methoxy}benzofuran
5 mp : 154.4-158.4°C .
IR (Nujol) : 3200-2100, 1200 cm~l
NMR (CDC13, ) : 1.41 (9H, s), 3.89 (3H, s), 5.18 (2H,
s), 5.64 (2H, s), 6.96-7.04 (5H, m), 7.10 (1H, d,
25 J=7.7Hz), 7.17 (iH, s), 7.43 (1H, d, J=8.9Hz)
MASS : 492 (M+H)* -

Example 114
2-{2-{[2~(4-tert-Butylthiazol-2-yl)benzofuran-5-

30 yloxylmethyl}phenoxy}pentanenitrile (430 mg) was dissolved in
dimethylformamide (5 ml), and sodium azide (364 mg) and
ammonium chloride (0.3 g) were added. The mixture was
stirred at 120°C for three hours. The reaction mixture was
Cooled and poured into water and extracted with ethyl

35 acetate. The aqueous layer was extracted with ethyl acetate
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5.77
dd, J=1.6 and
(1H, s), 7.61
~7.83 (1H, d,
5
10
15
20
25
30

35
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NVR (DVSO-d[err], [err]) : 1.34 (9H, s), 3.84 (3H, s),
(2H, s), 7.04 (1H, dd, J=2.5 and 9.1Hz), 7.36 (1H,

7.46 (1H s), 7.49 (1H s), 61
v§RE¢E§P J:1.6Fé), b (1H, é, 2 PC?ﬂﬁ?@%ﬁ%,
30

=2. 5Hz) 10 15 20 25

209

again and the combined organic layer was washed with brine
and dried over magnesium sulfate. After concentration, the
crude product was purified on a silica gel column (15 g)
eluting with a mixed solvent of methylene chloride and
methanol (2% vbl.) to give 2-(4-tert-butylthiazol-2-yl)-5-{2-
[1-{1H-tetrazol-5-yl)butoxy]phenylmethoxy}benzofuran (400

mg) .
NMR (CDCly, &) : 0.96 (3H, d, J=7Hz), 1.41 (%H, s),
1.55 (2H, m), 2.10 (2H, m), 4.90 (1H, d, J=10Hz),
5.60 (1H, d, J=10Hz), 5.98 (1H, t, J=6Hz), 6.97-7.5
. {(SH, m)
MASS : 504 (M+H)T . J v, _ . R,
'Exam] e’ ]]5. . . T ; K . E :

The following compound was prepared by a similar manner

to that of Example 114.

2-(4-tert-Butylthiazol~-2-yl)-5-({2-[1-(1H~-tetrazol-5-
vl)-1-methylethoxy]phenyl Imethoxy}benzofuran P
NMR (CDCl3, 8) : 1.41 (9H, s), 1.92 (6H, s), 5.17
(2H, s), 6.62 (1H, d, J=8Hz), 7.0-7.3 (6H, m), 7.45
 (2H, m) I
MASS : 490 (M+E)*?

Example 116
Hydroxyamine hydrochloride (174 mg) was dissolved in

dimethylsulfoxide (2 ml) and 28% solution of sodium methoxide
inr methanol (0.125 g) was added into it. The mixture was
stirred for ten minutes at room temperature. 2-(2-{[2-(4-
tert—butylthiazol-z-yl)benzbfuran-s-yloxy]methyl}phenoxy}?
pentanenitrile (224 mg) was added into the solution and the
resulting mixture was stirred at 80°C for an hour. The
reaction mixture was collected and diluted with water and was
extracted with ethyl acetate. The organic layer was washed
with brine and was dried over magnesium sulfate.
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CLAI MS 1. A conpound of the fornula : [err] 10
wherein R[err r al kyl, - Lis S|ngle nd or | ower
- al kyl ene optlonafﬁle,ﬁmve substituted mnfTﬁibﬂ7 Bxo or
hydr oxy, 15 and Qis a
het erocyclic group optionally substituted W th
- one or nore suitable substituent(s); 210 or | ower
“.al koxy substituted with aryl whi ch is substituted

" with one or réPrceikration gave 2-{2-{I2°(Qfmégtﬂﬂutymﬂhihhbmez%(s) and at
l.east one l)benzofuran-s-gl?éﬁlmeQﬂyYWBﬁghdf§ﬂﬁ@N%éngh§8Xy g 'O”a'HY

" sdbstituted Wwith cyano, Rrot
car boxy, | oweAAMHRHAUSEE014d (266 mg) . heterocycllc gr oup

optional | y substi tyg qﬁugél) : 3250, 1660, 1585 cwi-lh oxo, am di no
optionally . substltute wi th h droxy or | ower .
al koxy, 5 NMR\dCPEL3saPY . ¢ 0.93 (3l tipg; cﬂﬁﬁéuné 61 9B r8)%, which

has the follow ng formulL&o (2H, m), 1.75-2.0 (2H, m), 4.73 (1H, m), 4.81
(24, br s), 5.03 (1H, d, J=11.3Hz), 5.27 (1H, d,
J=11.3Hz), 6.96-7.1 (4H, m), 7.16 (1H, d, J=2Hz),
7.2-7.3 (3H, m), 7.4-7.5 (2H, m) '

10 MASS : 494 (M+H)*
L P Example 117 £ - S % - . ..
?,:1 The follow;ng compound was prepared by a similar manner ;_
LS to that of" Examﬁle 116. wil : o x
15 :

2-{2-{[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-
yloxylmethyl}phenoxy}-2-methylpropionamide oxime
NMR (CDCl3, &) :° 0.93 (3H, t, J=7Hz), 1.41 (9H, s),
1.58 (6H, m), 4.96 (2H, br s), 5.12 (2H, s), 6.96-
20 - 7.1 (4H, m), 7.0-7.5 (9H, m) i
MASS : 480 (M+H)t

Example 118
2-{2-{[2-(4-tert-Butylthiazol-2-yl)benzofuran-5-

25 yloxy]lmethyl}phenoxyl}pentanamide oxime (240 mg) and
triethylamine (61 mg) were dissolved in tetrahydrofuran (3
ml). To this solution was added a solution of ethyl
chloroformate (65 mg) dissolved in tetrahydrofuran (1 ml)
- under ice-cooling. The reaction mixture was stirred for

30 fifteen minutes, filtered, and concentrated. The resulting
material was dissolved in xylene (4 ml) and 1.B-
diazabicyclo[5.4.0]Jundec~7~ene (152 mg) was added. The . :

mixture was stirred at 50°C for three hours. The mixture was
cooled, diluted with toluene, and washed successively with
35 0.5N hydrochloric acid and brine, and dried over magnesium



30 35 [err] WO 97/ 27190

PCT/ JP97/ 00073 217

wherein -Alerr]-Alerr]-Aerr]- is (a) -CRlerr]=CRerr]-X-, (b)

-N=N-NR[ err] - (c) - o0 A-
Xis S, 0 or 9g’r2.r’190 and Rerr], R[err??egfgerr],
Rlerr] and R err] are each independently 5

hydr ogen or suitable substituent, : in addition to
their significances above, when _ 211 Rl err] and _
Rlerr] are taken together with the car bon atons

to which theys'd?L%a"a?t acihg) crude material was purified on tanég.lﬁ.spngg}l

aromatic ringcoDhh®@ldtingd With a mixed solvent of m leénleUtRUoYifié &me or
nmore suitable tituent(s

. u ] : . 3.
compound of cPgFRRBRL wii® §al-) to give paﬁfi?ffyaﬁﬁf Propuck wiich
i ndependent | ywhy diggian parrisiflest ohuansilifa gel column elutliegtwdthram the

21T and | o sftfvenc of toluene ang prnifi oI 3T B, SFRECC) |

car boxy, 3-{1-{2-{ [2- (4itextcbutyl thbazyl-2rey demnzofulranebocycl i ¢ group
or &?ﬁﬁ ' ri_d Wi -aL | kyl
optionally su%%?’flf]untle O}’phe%gxy}butyl}ﬂ%%%] da%#a%?ﬁgﬁai g 8}6{2}/\@%2& |y
substituted whgh- carboxy or protected carboxy, and
Rierr] and Rierr] s engacdl)same189oR €643 . cm™b 4. A conpound of claim
1, which has the follow™ng fornula '

10 NMR (C 3, 8) : 0.96 (3H, t, J=7Hz), 1.41 (9H, s),

1.53 (2H, m), 1.7-2.1 (2H, m), 4.85 (1H, d,
J=10.2Hz), 5.93 (lH, t, J=7THz),.5.46 (1H, d,
J=10.2Hz), 7.0-7.5 (9H, m), 10:1 (1H, br s)

x

T g
7

BaeUwy s

L © MASS i 520 (M+H)Y
15
Exanple 119 _
The following compound was prepared in a similar manner .
to that of Example 118.

20 3-{1-{2-{[2-(4-tert-Butylthiazol-2~yl)benzofuran-5-
yloxylmethyl }phenoxy}-1l-methylethyl}-1, 2, 4-oxadiazolin-5-one
mp : 120-122°C - o
IR (Nujol) : 1772, 1585 cm~1
NMR {(CDCl3, &) : 1.40 (9H, s), 1.76 (6H, s), 5.12 (2H,
25 s), 6.9-7.5 (9H, m), 10.2 (1lH, br s)
MASS : 506 (M+H)™

Example 120
tert-Butyl 2-{[2-{(4-tert~-butylthiazol-2-yl)benzofuran-5-
30 yvloxylmethyl }-4-[3- (ethoxycarbonyl) propoxy] phenoxyacetate
{200 mg)} was dissolved in a mixed solvent of acetnitrile (10
: ml} and acetone (1 ml) and methanesulfonic acid (62 mg) was
added. The resulting solution was stirred at 80°C for two
hours. The reaction mixture was concentrated and diluted
35 with water and neutralized with sodium hydrbgen carbonate



R7 [err] 30 wherein Y is CRlerr] or N, and 35

Rlerr], Rerr], Rerr] and R err] are each independently WO

97/ 27190 PCT/ JP97/ 00073

218 hydr ogen or suitable substituent,

in addition t%ﬂ%ﬁﬂﬁ¢m5|gnlflcances above, when PCT/IP97/00073
Rlerr] and Rerr] are taken together with the

vi cinal carbon atons to which they are 5 attached,
they forman aromatic ring 212 optionally substituted
wi th one or nore sui tabl e substituent(s).

5. A conpound ddolaitdiof.4, THEEREk Furd was acidBEQEH]wﬂﬁﬂ fﬁeﬁ eréH#?ficring'
together with the vicinal at ons are

attached, and RriShdPfgest Eac?ed with ethylréﬁ?@?@ﬁtedT%? ?¥Q§QRQWk§ﬁ9FeW35

[er [) ] waslapdr wli thsbhime cgred wam/mﬁedaﬁyér AAGHEOIHim FHxﬂ.tﬁi:teel |d
car boxy; 15 e ocy, r.ou lonally
substituted wi fﬁtggyl:?n ggpgyu%r%, SEPEHC d¥ wal crygtalfﬂl {@C{dr"ﬁ% or
| oner al kehyl miked saluventiof d:msnpa:ppyl ether and n-hexanw ofieched

car boxy, e ' I err
R erri(y Rl err] fll eﬁ%rﬁéa‘lﬁe éed;c pen(&int ?Edﬁé“gﬁ’ (})dg:ryl&hl ol-2-
substi t uent seWééPéEZ?F%ﬁ¢QT§rxﬁQﬁxﬂm@@hyﬂitﬂng3ofethoxycarbonyl)propo¥yl-

carboxy; protegheflofdaeidc A&PYAN7 Bgh' O _ ani no; hydroxy;

| ower cycl oal koxy; |ower a kyI . optionally substituted with

hal ogen, hydroxy, at¥l: =103°C carboxy or protected carboxy; and

| ower al Kéxy IR (Nujol) thuOBaIughspbgvjoLﬁmni\M th cyano, a

het erocyclic grQup, rboxy tected car box | ower
' op |o$1aqq333 st'i t t‘éa \5\1?? J=7 -48 (SH, s},

al kyl ene, or aryl
e -2:0%(2H, m), 2. 42 (2H, t, J—?Hz), 3.95 (2H, t,

_J-7Hz), 4.13 (2H, q, J=THz), _471 (2H, s), 5.18
(2H,7s), 6.79 (2H, d, J=2Hz), 6.96 (1H, s), 7.03
15 (1H, dd, J=2.4, 9Hz), 7.19 (1H, d, J=2.4Hz), 7.26
(18, d, J=2.4Hz), 7.41 (1H, d, J=9Hz)
MASS : 568 (M+H)™*

Example 121

20 Sodium hydride (60% in mineral oil, 7.79 g) was added
into a solutlon of S—methoxy-1H-1ndazole-3-carboxy11c acid
(17.0 g) in N,N-dimethylformamide (400 ml) at room
temperature under nitrogen atmosphere. After 30 minutes,
4—tert—butyl-2-[5—(chloromethyl)benzofuran-z-yl]thiazole

25 (29.76 g) was added to the solution over 5 minutes. After
being stirred continuously for 3 hours at 45°C, the reaction
mixture was poured into water (2 t) and the reaction vessel
was washed with water (200 ml). After combining the washing
mixture to the aqueous mixture, the resulting mixture was

30 made acidic with 10% hydrochloric acid aqueous solution (500
ml) and stirred vigorously for one hour. The precipitate was
collected by filtration, washed with water and air-dried for
one day. The crude product was washed with a mixture of
isopropyl alcohol and isopropylethyl ether (7:3) and dried in

35 vacuo to give 5-methoxy-1-{[2-(4-tert~butylthiazol~-2-



hal ogen, acyl, carboxy or protected carboxy. 30 6. A conpound of

claimb5, wherein Y is N, Rlerr] is a heterocyclic
group, and one of Rerr], HRerr], Rerr] and Rerr] is |ower

al koxy and 35, the others are each hydrogen. 27190
PCT/ JP97/ 00073 © 7727190 | 219 ”7”% e pound
of claim1, wherein L is single bond, and Qis Iomer
al koxy substituted with aryl, wherein aryl group is
substituted with one or nore of the 5 213 same or different al koxy

group(s) optlonallx substituted with carboxy, protected
carboxy, acylYiibe z°furan‘5‘Y1dF§ﬁBY1ﬂéﬂéiz%}?y$?ﬁﬁ¥bQ¥YHéFeF@é?cKF@ group

optionally sugptituted with oxo, am di no optlonally
substituted with r Io 0 kox

conmpound of claln?}?/ig &ﬁéF§1 "5 08 2303} L8 met qg'kﬁﬁﬁosuﬁéﬁptuted wth
aryl, wherein aryl 1380remplis substituted with | ower alkoxy

g?gcleg\é\eror preparlng Q gn%un?’lgfs“thgt?%rmg sc)a'rg[‘é%r](m' s)255'84 A

wherein Rlerr] is |owerl28 kg, 7.12 (1H, dd, J=2.4 ainsl Si.0BkE, bonds of1H,0ver
al kyl ene optionally  gq, 3=1.8 and s.6Hz), PASUIT Y, Wihsafsh, £Xx0 O

hydr oxy, -
. J=2.4Hz), 7.48 (1H, d, J=8.5Hz), 7.64 (1H, s), 7.67
(14, d, J=8.6Hz), 7.79 (1H, d, J=9.0Hz), 12.80-

10 13.20 (1E, br s)

Example 122
. - A mlxture of S—methoxy—l {[2-(4~tert—butylth1azol 2—
H;x yl)benzofuran—s-yllmethyl}1naazole—3—cafhoxy11c acid (3.0 g)
15 and concentrated sulfuric acid (0.3 ml) in methanol (30 ml)
was stirred under reflux for 6 hours. After being cooled to
room temperature and stored for overnight, the precipitate
was collected by filtration and washed with isopropyletyl
ether to give methyl 5-methoxy-1-{[2-(4-tert-butylthiazol-2-
20 yl)benzofuran-s-yllmethyl}indazole-3-carboxylate.
IR (Nujol) : 1700, 1495, 1480, 1460 cm~1
e " NMR (CDCljz} &) : 1.41 (SH, s), 3.89 (3H, s), 4.06 (3H,
s}, 5.76 (2H, s), 6.98 (1H, s), 7.20 (1H, dd, J=2.4
and 8.7Hz), 7.19-7.28 (2H, m), 7.35 (1H, s), 7.46
25 (1H, d, J=8.7Hz), 7.49 (1H, s), 7.59 (1H, d,
J=2.1Hz)

Example 123

The following compound was prepared by a similar manner
30 to that of Example 19.

5-Methoxy-1-{[2-(4-tert~buty1thiazol-2-yl)benzofuran—s-
yl]lmethyl}indazole-3-carboxamide.
IR (Nujol) : 3500-3000, 1675 cm~}
35 NMR (DMSO-dg, &) : 1.34 (SH, s), 3.80 (3H, s), 5.81



Qis a heterocyclic group optionally substituted

with one or nore suitable substituent(s); 30 or
| ower al koxy substituted with aryl which is
substituted with one or nore sui tabl e
substit uent (SWOAMA™M | east one of WREEPPYL00T3\\0r
al koxy optionally 35 substituted with cyano, protected
car boxy, carboxy, a heterocyclic group WO 97/ 27190
PCT/ JP97/ 00073 220 4 optionally
substituted with oxo, or am dino optionally substituted
% _thh _ hy%ﬁXﬁsprtal E9Xy1H, dd, g&?@t FL-].haf gamz),En 34 (m,]

i ch conpri ses, subj ecti 3 € ou e for rr
15 or its salt, tédcyéﬁzét?‘g‘?m Jeid), r], % K38 g8’ & oﬁ%o[ﬂrﬁ! &S't he
formul a [err] 7.51 (1H, s), 7.56 (1H, d, J=2.3Hz), 7.61 (1H, d,

J=1.8Hz), 7.66 {(lH, br s), 7.66 (1H, d, J=8.6Hz),
5 7.74 (1H, d, J=9.2Hz)

MASS : 461 (M+H)Y

Example 124

The following compound was prepared by a similar manner
10 to that of Example 44.

: S-Methoxy-l {[2—(4-tert-butylth1azol-2—yl)benzofuran-s—
yl]methyl}lndazole- -carboxamlde
) i i
15 - Example 125
 The following compound was prepared by a similar manner
to that of" Example 20

1-{ [2-(4-tert-Butylthiazol-2-yl)benzofuran-5-yl]methyl}~ |
20 5-methoxyindazole—-3-carbonitrile

Example 126
Aqueous 1N sodium hydroxide solution (27.8 ml) was added

dropwise to a suspension of 5-{1-{[2-(4-tert-butylthiazol-2-
25 yl)benzofuran-5-yl]methyl}-5-methoxy-1H-indazol-3-yl}-1H-
tetrazole {(13.5 g) in acetonitrile (150 ml). The mixture was
warmed at 45°C and stirred until to be dissolved completely.
The solution was collected at room temperature and washed
with a mixture of acetonitrile and isopropylether (1l:1) to
30 give 5-{1-[2-(4-tert-butylthiazol-2-yl)benzofuran-5-
yllmethyl-5-methoxy-1H-indazol-3-yl}-1H-tetrazole sodium salt
as a colorless powder. '
mp : >250°C
IR {Nujol) : 3600-3300, 1640, 1630, 1540, 1510, 1380
35 cm™1



25 or its salt, in the above formnul as, Rlerr], L and Q are

each as defined above, (2) reacting a conpound of the fornula : 30
[err] WD 97/ 27190 . PCT/ JP97/ 00073
221 Yo g/l t, with a conpound of the formula :  $e@girbrooors

or its salt, to provide a conmpound of the forrmula 10 [err] 15

or its salt, in the above fornul as, Rlerr] and L are each as

defi ned above, Rlerr] and R err] are each independently hydrogen
or substituent sel ected fr&hPt he group consisting of acyl;
carboxy; protected c oxy..aryl; <.and lLower Kyl
optionally substitut Q%Rmfx%ﬁf‘ls@é%’ 8 1782 (om, s) (:a:rsb%?(yfmro )éct é—’d—n
car boxy, hal ogen, (2H, s}, 7.04hdtdyoddel Je2g% oapd . kHzdno,7.368d (1H,

dd, J=1.6 and 8.8Hz), 7.46 (1H, s), 7.49 (1lH, s),
7.61 (1H, s), 7.61 (1H, d, J=1.6Hz), 7.63 (lH, d,
5 J=9.1Hz), 7.83 (1H, d, J=2.5Hz)

10

LS
P&

15

20

25

30

35



25 z[err] is a |leaving group, (3) reacting a conpound of the
formul a or its salt, with a conpound of the formul a
WO 97/ 27190 PCT/ JP97/ 00073
222 R7 [err] 10 or its salt, to
provi de a coNYR¥WIW the fornul a [err] PCT/IPI7/00073
216
CLAIMS
A compound of the formula :
5
N
o 1 Fee o
S
10
. wherein Rl is lower alkyl, .
f L is 51ngle bond or lower alkylene optlonally
C substltuted with aryl, oxo or hydroxy,
) 15 and
Q is a heterocyclic group optionally substituted
with one or more suitable substituent(s):
or lower alkoxy substituted with aryl
which is substituted with one or more
20 suitable substituent(s) and at least one
of which is lower alkoxy optionally
substituted with cyano, protected
carboxy, carboxy, lower alkylene, a
heterocyclic group optionally substituted
25 with oxo, or amidino optionally
substituted with hydroxy or lower alkoxy,
and its salt. '
A compound of claim 1, which has the following formula :
30
1
N—J\
N
Rl‘@ ( \O. (II)
35 S

[



or its salt, in the above fornulas, 20 Rlerr] and L are each as

defi ned above, Rlerr], Rerr] and Rlerr] are each independently
hydr ogen or sui tabl e substituent, in addition to their
si gni ficances en ~ HRerr] and Rerr] are t her
mﬁ?h t he viciﬁgﬁgygn“%h carbon atons to which they d&éﬁg??&@ﬁ%d,
t hey forman aromatic ring optionally substituted

with one or nore suitable substituent(s), and z[err]. is a |eaving
group, 30 (4) subjecting a conpound of 21 fornula [err] 35

WD 97/ 27190 / JP97/ 00073

223 or whersint -AlA%teedt ais f(|a¢aH:B =CR3eX+.0n(b) -N=N-NRY- ofo
provide a conpound of the formula : h 5rL RI-N=N- or its salt,
in the above formula, 10 Rl err] L are each as defined above,

Qerr] is a heterocyclic gro’épi%L?ostth}tya wi 8adone or nore
sui tabl e substituent(s), andr?dy pBaw4,omd Qﬁd\l\ﬁﬁcgre each 1ndepende8t32/
(1) protectgd carboxy, 15 hvd g &lg substitute th
protected carboxy ydrogen or su1t substituent,

in addition to their significances above, when

R2 and R3 are taken together with the

carbon atoms to which they are attached,
they form an aromatic ring optionally
substituted with one or more suitable

substituent(s).

10

3. A compound ‘of claim 2, whe?%in
.R2 and R3 é}e each indepeﬁd;htly hydfdgen'or substituént
15 selected from the grouﬁ consisting of acyl:;
carboxy; protected carboxy:; aryl; and lower alkyl
optionally substituted with acyl, carboxy,
protected carboxy, halogen, a heterocyclic group or
cyano, -
rR? is hydrogen or lower alle optionally substituted
with aryl which is optionally substituted with

20

carboxy or protected carboxy, and
RS and RS are each same as RY.

25 4. A compound of claim 1, which has the following formula :

_ R’
N (o A Y

RI‘E: ) I - —r€  (1ID)
30 p -

wherein Y is CRI? or N, and ,Im"jm’”"!””,l,”[m

35 R7, R8, R® and R0 are each independently




or aryl substituted with protected carboxy, or (3) I ower

al koxy substituted with protected carboxy or aryl
substituted with protected carboxy; or 20

| ower al koxy substituted with aryl, wherein aryl rou
substituted wob7zm® or nore suitable substit ghd at
| east one of which is | ower al koxy substituted mﬁth

prot ected carboxy, and Qerr] is a heterocyclic group
substituted with one or nore 25 §U|table substituent(s), and at
| east one of which IS (1) carboxy,

(2) lower alkyl substituted with g ¥nObra Mit bl ubstituent
substituted with carboxy, or 30 %%Q%é noor Toﬁ%f;a | koxy_ s ubstitut ed

“with carboxy or in additiongitg) té%%tﬁm’e@%msc&%&ﬁy,wh?n

| ower al koxy substituted with arylg? waar RBnapéYtaken to ether witH €HE i S
substituted with one or nore suitable %Btltuentés) and at

| east one of which is |lower 35 vicinal cagpq{r@,@t%&q phich kheK 25®boxy,

WD 97/ 27180 a.,tachedPCiﬂ‘zdP%dﬂD&?B aromatic ring
224 (5) reacting a conpound

t
or its reactive derivative at the®®, FBB?glﬁrﬁ stltuted with, ope; pg %éf?
with the conpound of the fornul a suitable substltuent(s).

(1X)
5. A compound of claim 4, wherein
10 R’ and R® form a ring together with the vicinal carbon
atoms to which they are attached, and R’ and R® are
SO __; represented by the structure x ; _.?
' -CRll—CRlz-CR13—CRl4 ' e
_ Rg is hydrogen, cyano; acyl; carboxy, protected carboxy'
5 a heterocyclic group; lower alkyl optionally
' substituted with acyl, carboxy or protected
carboxy; or lower alkenyl substituted with carboxy

L

or protected carboxy,
R10 is same -as R2, and

20 - Rrll, r12, R13 ,p4 R14 are each independently hydrogen or

substltuent selected from the group consisting of

acyl; carboxy: protected carboxy, halogen, nitro:;

amino; hydroxy: lower cycloalkoxy; lower alkyl

optionally substituted with halogen, hydroxy, acyl,
25 carboxy or protected carboxy; and lower alkoxy
optionally substituted with cyano, a heterocyclic
group, acyl, carboxy, protected carboxy, lower
alkylene, or aryl optionally substituted with
halogen, acyl, carboxy or protected carboxy.

. A compound of claim 3, wherein O O OO
. * c L M s *

Y is N,
RS is a heterocyclic group, and
one of Rll, R12, r13 and R14 is lower alkoxy and

30

35 the others are each hydrogen.



[err] 15 or its reactive derivative at the am no group,

or aits salt, to provide a conpound of the fornula [err]
or its salt, in the above fornulas, 25 Rlerr], L and JQerr] are each
as defined ab Rlerr] is hydrogen or | ower al kyl peiarori00073
Rlerr] is hyd g’?@ﬁ"wower al kyl, arylsulfonyl, amno or a
het erocycl i c group, in addition to their significances above,
when Rlerr] 30 and Rlerr] taken together with the nitrogen
atom to which they are attl8ched, they forma
het er ocycl i c group containing one or nore het er oat on(s),
and 35 Q e7¢] A scompumangt ofychatmgtouwhexsigti tuted with one or nore
WD 97/ 27190 ; ; PCT/ JP97/ 00073
d :

225 . LS Brgle, g??fu%%t(s) and at |east one of  which
i s (9 JcSarlwesylalasﬁi%ﬁulPWlmm ivtidthe @TWiLy nWBRES LR
nore |ower alkyl, aryl SU'J:%}"ggoﬂﬁ‘ 0e Q%bé’tltéiate(? wit:h one orbmdaeéamcu@ ic
gr oup; car ba substituted wt stifpents
which fornP with nitroge aﬁFbﬁthDéﬁ?Eﬁ“?rﬂ%k group(s?oopglon i§¥e

attached, a 5-.to 7- Wenb@l&@theheédcwithccarboxy, protected carlgsoyp acyl,

cont ai ni ng one or nore heteroat ower al kyl
substituted with carbann§i n%e} afkylene, a heteroggéﬁéglgfﬁ%% W th

car barrpyl _ in _bot h of \/\hnph:lonally substituted widdr bxovybri snidinsaneas
specified in the optionally sufPO¥Euteld WvAY hliroR or lower

10 alkoxy.

8.‘ A compound of clalm -7, wherein -

Q is lower alkoxy substituted w1th aryil, where1n aryl
- . group is- substatuted with lower alkoxy and lower
15 ' : r“alkoxy substltuted with carboxy.

9. A process for preparing a compound of the formula :

20 - 1 N o
- ; R.‘E;;{ | gt | (1)
o WA

L is single bond or lower alkylene optionally
substituted with aryl, oxo-or hydroxy,
and

Q is a heterocyclic group optionally substituted

25

with one or more suitable substituent(s):;
or lower alkoxy substituted with aryl
which is substituted with one or more
suitable substituentis) and at least one
of which is lower alkoxy optionally
substituted with cyano, protected
carboxy, carboxy, a heterocyclic group

30

35



(4) 1 ower al koxy substituted with carbanoyl or 15 aryl

substituted with carbanoyl, in both of whi ch car banoyl
is the sane as specified in t he above (1) and (2); or

| ower al koxy substituted with aryl, wherein aryl roup is
substituted WOR"® or nore suitable 20 substit Y§00Zhd at

| east one of which is | ower al koxy substituted with
carbanoyl, in which carbanoyl is the sane as specified in

t he above (1) and (2), 220 (6) reacting a conpound of the
formul a 25 [err] 30 or its salt, with a cyani de conpound,

‘to provide a conpound of the fornmgpgionalBp substituted wi¥h9é4ka/18P

PCT/ JP97/ 00073

[err]

s ys 26 .
or its saltFmﬁﬂlFﬂe°%&&RQ?#i%rﬁHQi§Ftuted With Rrerr]

and L are each as defined above, hydroxy or @¥kasdy, S a heterocyclic group
substituted with OQﬁxPGiﬂpEﬁl%g sui tabl e substituent(s), and at

| east onesof whi ch

and

10

15

20

25

30

'35

o is lower alkyl substituted with hal ogen,.
which comprises,

(1) subjecting a compound of the formula :

N (0]
jfc 2 - {(IV)
S o L-Q .

or its salt, to cyclization, -
to provide a compound of the formula :

| Rl-g- jb-r—ﬁ\@J--Q | (1)

or its salt, in the above formulas,
Rl, L and Q are each as defined above,

{2) reacting a compound of the formula :

_ . .
e
RL@L@L-H-M{Z (V)
S
-

N e o




Is a heterocyclic group substituted with one or nore sui tabl e

substituent(s), and at |east one of which Is |ower alkyl
substituted with cyano, 15 (7) subjecting a conmpound of the formula :
[err] 20 or its salt, to dehydrating reaction, to
provide a conHEWP the formula 25 [erf THIRSIR00T

or its salt, in the above fornul as, Rlerr] and L are each as
defi ned above, Qerr] is a heterocyclic group substituted with
one or nore sui tabl e substi nt(s), and at |east one of

whi ch 35 is WO 97/ 90

PCT/ JP97/ 00073 . hel formula

(1) carbanoyl, or its salt, w(iff‘ Foﬁgrnpglli?/IOfsutbstitut ed with carbanoyl
or aryl substituted wi th carbanoyl, or

(3) lower al koxy substituted wth carbanmoyl or -t aryl
substituted with carbanmoyl; or 3 | oner al koxy substituted
with aryl, wherein aryl _ R ogroup is substituted with one or
more sui tabl e subatibyehig2) and at |east div&lof which is
| ower al koxy substituted with carbanpoyl, and 10

Qerr] is a heterocyclic group substituted with one or nore

or its salt, to provide a compound of the formula :

10 r2

A N
s S——g3 . |

15

or its salt, in the above formulas,
Rl and L are each as defined above, _
R2 and R3 are each independently hydrogen or substituent

selected from the group consisting of acyl:;
.carboxy; .protected carboxy; aryl; and lower
alkyl optionally substituted with acyl,
carboxy, protected carboxy, halogen,
é heterocyclic group or cyano, and
zl is a leaving group,
{3) reacting a compound of the formula :

30 Rl-Ej F1 R (VI_I)
R 0

or its salt, with a compound of the formula :

20

25

35



sui tabl e substituent(s), and at |east one of which S
(1) cyano, | oner al kyl substituted with cyano or aryl

15 : substituted with cyano, or (3) | ower

al koxy substituted with cyano or aryl substituted with
cyano; or WO 9727190 | ower al koxy substituted with aryl , PGRHEREDNTHr y|

group is substituted with one or nore suitable 20
substituent(s) and at | east one of which is | ower al koxy

substituted with cyano, (8) reactingz? conpound of the fornula :
25 [err] 30 or its salt, with yani de conpound, to

provi de a conpound of the formul a 35 WO 97/ 27190

PCT/ JP97/ 00073 7 228 [err] 5
or its salt, in the above fornul as, R

Y
};—1( _RB_ (VIII)
5 o 3
-

g

10 or its_salt, to provide a compound of the formula :

. o R’
v ,
N
1 . : _ 8 (III)
R -E j_ {_ L- S—R .
S 4 @ 9

15

or its salt, in the above formulas,
R! and L are each as defined abové,
R7, R® and R® are each independently hydrogen or
suitable substituent,
in addition to their significances above, when
R’ and R® are taken together with the vicinal
carbon atoms to which they are attached, they
form an aromatic ring optionally substituted
with one or more suitable substituent (s}, and

20

25

22 is a leaving group,
{4) subjecting a compound of the formula :

RIU I P L-Ql (I-1)
S

30

35



Rlerr], L and JQerr] are each as defined above, and Qerr] is a

het erocyclic group substituted with one or nore 10 sui tabl e
substituent(s), and at |east one of which _ S

(1) tetrazoly (2) I ower alkyl substituted ol yl
or 15 'WOWZ“?S) | ower al koxy substituted with tetraz\c,)ial"i‘/l?"PIC’).}r?(;‘]W"Z
aryl substituted with tetrazolyl; or | ower al koxy. substituted
with aryl, wherein aryl group is substituted with one or nore
sui tabl e substituent(s) and apz2geast one of which is | ower 20
al koxy substituted with tetrazolyl, (9) subjecting a conmpound of the
formula : 25 or its salt[eté]deesterlflcatlon eéﬁbtf°ﬁﬁltf to
debenzyl ation reacti royi C of the formula :
[err]- %§l§§$§bde a comp ala%et%e 2oRRUYS

PCT/ JP97/ 00073 - 229 or its
salt, in the above forml as, Rlerr] and L are each as defined
above - @ is a heterocycll Ogr oyp. substituted with one or nor e

sui tabl e sd%stltuent(s) agf

- ch
| | : @ {‘-' e group subéErgdt ed with
one or nore S ,

benzyl oxy, and
or its salt, in the above formula, ||II|II| 0 O
* c - L M S *

10 Rl and L are each as defined above,
Q1 is a heterocyclic group substituted with one or more
suitable substituent(sL, and.at least one of which

is
(1) protected carboxy _
15 (2) lower alkyl substituted with protected carboxy
or aryl substituted with protected carboxy, or
(3) lower alkoxy substituted with protected
carboxy or aryl substituted with protected

hn‘-.

_ carboxy; or
20 lower alkoxy substituted with aryl, wherein aryl
' group is substituted with one or more suitable
substituent (s) and at least one of which is lower
alkoxy substituted with?protected carboxy, and
Q? is a heterocyc1ic group substituted with one or more
25 suitable substituent(s), and at least one of which
is
(1) carboxy,
{2) lower alkyl substituted with carboxy or aryl
substituted with carboxy, or
30 (3) lower alkoxy substituted with carboxy or
aryl substituted with carboxy: or
lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
substituent(s) and at least one of which is lower
35 alkoxy substituted with carboxy,



sui tabl e substituent(s), and at |east one of which S

hydr oxy, (10) reacting a conpound of the forrmula : 10 [err] 15
or its salt, with a conmpound of the formula : 20

[err] or its salt, to provide a conpound of the fornula 25
[err] BWPIIRTI  or its salt, in the above formul as, JPI7/00073
Rlerr], L and Qerr] are each as defined above, Rlerr] is |ower

al kyl optionally substituted with carboxy, prot ected carboxy
or aryl optionally substituted wi t h hal ogen, carboxy or

protected carboxy, 35 Qerr] is a hggérocycllc group substituted

With one or more, oo ciing aVOongbadd % the formpla

PCT/ JP97/ 00073
sui tabl e substituent(s), and at |east one of which is | ower
al koxy optionally substituted with

(0]
- . . sz——N ~ X
' S

or its reactive derivative at the carboxy group,
or a its salt, with the compound of the formula :

10

//Rls-;'
. . 3
. H- . e . IX)
H N\Rl 6 “ (
Ta. Uk

15 :
or its reactive derivative at the amino group,

or a its salt, to provide a compound of the formula : .

- N

N
' _5/4':. _ A

| O

or its salt, in the above formulas,
25 R, L and Q2 are each as defined above,
RIS is hydrogen or lower alkyl,
R16 is hydrogen, lower alkyl, arylsulfonyl, amino or a
heterocyclic group, '
in addition to their significances above, when r1S
30 and R1® taken together with the nitrogen atom
to which they are attached, they form a
heterocyclic group containing one or more
heterocatom(s) .,

and
35 Q3 is a heterocyclic group substituted with one or more



carboxy, protected carboxy or aryl substituted with hal ogen,

carboxy or protected carboxy, and 5 z[err] is a |leaving group,

(11) reacting a conpound of the formula [err] 15

its salt, wt ound of the formula PCTIIPOTI600%3

or its salt, to provide a conpound of the fornula 20

[err] 25 or its salt, in the above fornul as,

Rlerr], L and JQerr] are each as defined above, 30 R18 is | ower alkyl
optionally substituted with aryl 225 substituted with carboxy or
prot ected carboxy, QL2 is a heterocyclic group substituted with
one or nore sudithbBbbesabbsitiern(s)s) anmahadtalehstistnemft ofhich
whi ch , is 35, (1) tetrazolyl substituted with | ower
al kyl WO 97/ 2790 PCT/ JP97/ 00073

(1) carbamoyl optionally substituted with one or
o o more lower alkyl, arylsulfonyl, amino or a
5 . heterodyblic group,

' (2) carbamoyl substituted with two substituents
which form, with nitrogen atom to which they
are_attached, a 5- to 7-membered heterocyclic
group containing one or more heterocatom(s),

10 (3) lower alkyl substituted with carbamoyl or aryl
substituted with carbamoyl, in both of which
carpamoyl is the samm;as spec;fled in the
_above A1) and (2), or
(4) lower alkoxy substltuted WLth carbamoyl or -
15 aryl substituted with carbamoyl, in both of
' ‘which carbamoyl is the same as specified in
the above (1) and (2); or
lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
20 substituent (s) and at least one of which is lower
alkoxy substltuted with carbamoyl, in which
carbamoyl is the same as spec1f1ed in the above (1)
and (2),
{(6) reacting a compound of the formula :

e . ‘-

L)
)
[
£
¥
)

25

o)
N ¢ S

Rl‘Fﬂ | I‘—QI4 (I-4)
S N\ A
S

30

o ot e tocoara+ | ORY TR
to provide a compound of the formula : e e R T

35



231 substituted with aryl optionally substituted

W th carboxy or protected carboxy, (2) | ower alkyl
substituted with tetrazolyl substituted with | ower alkyl
substituted with aryl optionally substituted with
carboxy or WO9727190 protected car boxy, or aryl subREYARITRN™ t h
tetrazolyl substituted with | ower al kyl substituted with
aryl optionally substituted wi th carboxy or protected
carboxy, or 10 (3) I ower alko§¥ ﬁubstituted with tetrazolyl
substituted wth | ower al kyl substituted o2 aryl
optionally substituted with carboxy or prot ect ed

tetrazolyl substituted
ed with aryl optionally
substi t ut ed rl ot ected ca(besy, and
Rlerr] is a | eaving group, e/ ng a conpound of the formul a
.20 [err]- . 25 . - -20r its salt,”to provide a conpound of the
formula 80 [err] WD 97/ 27190
PCT/ JP97/ 00073 '

carboxy; or aryl substituted with
with lower alkyl 15

or its salt, in the above formulas,
Rl and L are each as defined above,
0? is a heterocyclic group substituted with-one or more
10 suitable substituent(s), and at least one of which
is lower alkyl substituted with halogen, and
Q5 is. a;heterocycllc group substituted with one or more -
sultable substltuent(s), and at_least one of ‘which ..
s is‘IBSEE-alkyld;uBsiituted with cyano,
15 {7) subjecting a compound of the formula :

B e ¥ e TR

RLE’ (I-6)
20 . S
or its salt, to dehydrating reaction,
to provide a compound of the formula :
25

N AN

RI‘Q P 1-0’ (I-7)
30 | . A R I

or its salt, in the above formulas,
Rl and L are each as defined above,
Q6 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which
35 is

on v i



232 or its salt, in the above formnul as, R err]

and L are each as defined above, is a heterocyclic group

. substituted with one or nore sui tabl e substituent(s) and
at | east one of which 5 is nitro, and PCT/IP 600
a heterocycl i WEPHEBI™ ubstituted with one or mor e SU|tabIe
substituent(s), and at |east one of which ' I S am no,
(13) reducing a conpound of the formula 10
[err] 15 or its salt, togmovide a conpound of the
formula : 20 [err] or its salt,
I n the above fornul as, %) carb@@kf] and Q are each as defined above,
L[err] is | ower aIkerne su stltuted ]
| ower -al kyl ene substituted @ ag%yg Sébstf%égﬁd:ﬁﬁﬁhegFFHéL§§%éﬁ%5hﬁ&
of the formula : [err] sﬂbstituted with tcsaxroylt,ooftor myl at i on,

.\ND 97(27190 _ - {3) lower alkoxy substituéganh%@%7éggglﬁoyl or

| ' 5 | aryl substituted with carbamoyl; or

lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
substituent(s) and at least one of which is lower
alkoxy substituted with carbamoyl, and

.10 07 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which

15.; S N . A

= “noo o (- l) cyano : ‘. S g 1: ) ia

T e B (2) “Tower alkyl substltuted with’ cyano or' aryl R
15 substltutgd with cyano, or

{3) lower alkoxy substituted with cyano or aryl
substituted with cyano; or
lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
20 substituent (s) and at least one of which is lower
alkoxy substituted with cyano,
18} reé.ct;::fri’gha compound of "tl';é_' formula :

25 N ONE

Rl‘E:;HC [ Jo’ (1-7)

- 30 or its salt, with a cyanide compound,
to provide a compound of the formula :

* c L M S *

35



233 to provide a conpound of the fornula : [err]

or its salt, in the above fornul as, 10 Rlerr] and L are each as
defi ned above, Qerr] is a heterocyclic group substituted with
one or nore sui tabl e substituent(s), and Qerr]
is a heterocy¥®P¥2%Moup substituted with one or nore PCTIIP97/00073
suitabl e substituent(s), and at |east one of which S
formyl, (15) oxidizing a conmpound of the formula : [err]
or its salt, to provide a.conpound of the 5anula 25 [err] 30
or its salt, in the above fornul as, Rlerr], L and Qerr] are
each as defined above, and Qerr] is a heterocyclic group
substituted with one or nore N /,0 \iuitable substituent(s), and at
| east one of which 35 N L car moxy, 108 (I-8)
P Z
S . .
5
or its salt, in the above formulas,
Rl, L and Q7 are each as defined above, and
Qa is a heterocyclic group substituted with one or more
10 suitable substituent(s), and at least one of which

is
(1) te;razolyl, _
B} : _ (2) lower alkyl substltuted with tetrazolyl or :
A ""'"’““‘”’““"" = ’"“'%ryr subgf:‘itx'i'te& v?i*fh RLrARSTYY, Vo o T A T e
15 (3) lower alkoxy substituted with tetrazolyl or
aryl substituted with tetrazolyl; or
lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
. substituent(s) and at least one of which is lower
20 alkoxy substituted with tetrazolyl,
(9) subjectlng a compound of the formula :

K

a7

. 5 _
N X 9
rl H | L-Q {1-9)
25 ES/ 7

or its salt, to debenzylation reaction,

¥ o provide a comomd of the fomula i il
* [ L M s *

O
v
S

35



WO 97/ 27190 PCT/ JP97/ 00073

234 (16) subjecting a conmpound of the fornula : [err]

or its reactive derivative at the carboxy group, 10 or its salt, to
esterlflcailon &ﬁnB%OVIde a conpound of t he for nulpgrispe700073 15
[err] or its salt, in the above fornulas, 20 Rerr],
L and Qerr] are each as defined above, and ' C{err] Is a

het er ocyclic group substituted with one or nore sui tabl e
substituent(s), and at | east one of which is protected

car boxy, (17) reducing a conpound of tﬁe formul a 25

[err] 30 or it® shlig, S#htshd uyvavifdemmlasppound of the formul a
: Rl and L are each as defined above,
09 is a heterocyclic group substituted with one or more
_ suitable substituent(s), and at least one of which
S | is benzyloxy,land '

Q10 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which
is hydroxy,

(10) reacting a compound of the formula :
10

_1,-010 (I-10)

Py
e N 54: WY s»«’dﬁs 0§ i A -'w.,'q-..‘p.&

. . . Fo - A . L
. TRl FR 2 O AL 2 B2 e Mg e Bt pet :i-g:,{q:a\._.-;:-.-;.___-i-_?; D o R 2 B LR TR w1 B, R B Tt i e

15

or its salt, with a compound of the formula :

20 : - R17-23 (X)

- g

" or its salt, to provide a compound of the formula :

/,O

2 Rl—EZ;E§L—+— 1-oll (I-11)
' I

) 30 - or its'salt, in the above formulas,

Rl, L and Q10 are each as defined above,

) RY7 is lower alkyl optionally substituted with carboxy,
protected carboxy or aryl optionally substituted
with halogen, carboxy or protected carboxy,

35 ol is a heterocyclic group substituted with one or more



35 WO 97/ 27190 PCT/ JP97/ 00073

235 [err] or its salt, in the
above formul as, 10 Rlerr], L and Qerr] are each as defined above,
and - Ié%err] is a heterocyclic group substituted with one or

nor e WO abl e subst i tuent(s), and at |east one i

I s hydr oxynet hyl , (18) hal ogenating a conpound of the formula : 15

[err]
[err]

. et
R T TIR HTRIGHEEL P 1 WA - B R SN 5 Tt e BSOS S DR

20 or bits salt, to provide a conpound of the fornula :
230

suitable substituent(s), and at least one of which
is lower alkoxy optionally substituted with
carboxy, protected carboxy or aryl substituted with
_ . halogen, carboxy or protected carboxy, and
5 23 is a leaving group, |
” (11)'reacting a compound of the formula :

N 7 N X

R14E:—_" | L-08 (I-8)
10 i
s Z

37 Y 5 1 Sy R R U S e S Pt 2y Bt R e T e e

15 or its salt, with a compound'of the formula :
r18-z4 _. (XI)
or its salt, to provide a compound of the formula :
20 :
v . o N L T
1 N ¢ VvV . 12 -
R — | L-Q (I-12)
P y |
-
.25

DO

or its salt, in the above formulas,

Rl, L and @8 are each as defined above,

30 R18 is lower alkyl optionally substituted with aryl
substituted with carboxy or protected carboxy,

012 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which
is

35 (1) tetrazolyl substituted with lower alkyl



or its salt, in the above formnul as, Rlerr] and L are each as

defi ned above, Qerr] is a heterocyclic group substituted with
one or nore sui tabl e substituent(s), and at |east one of

whi ch is lower al kyl substituted with hydroxy

Qerr] is a he‘?’gl’a%'?aic group substituted with one or nore "Cﬁm”“’m

sui tabl e substituent(s), and at |east one of which WO 97/ 27190
PCT/ JP97/ 00073 236 is lower alkyl
substituted w th hal ogen, (19) reactingsg conpound of the fornula :
[err]. or its salt, with a conmpound of the formula : 10 [err]

to provide a conpound of the fguBstituted witd raryl opfionally substiithred
dof i ed above. and oy oPEFh; SatbRY o By Btes s Rt Bt it od it
one or nore sui(eablewsnbsl kylienist)ituied withebstramed ydf which
o substituted with lower alkyl substituted with
5 aryl optionally substituted with carboxy or
protected carboxy; or aryl substituted with
tétrazolyl substituted with lower alkyl
substituted with aryl optionally substituted
_ with carboxy or protected carboxy, or
10 (3) lower alkoxy substituted with tetrazolyl
suﬁstituted with lower alkyl substituted with
;égy; optionally substituted with carboxy or
‘pgétected carboxY}'érjaryl substituted with

i.f’!i'ii'-'-?c.f-*":v-'a&\-'t;"-’m%?‘r*f;ﬁﬂi%ﬁlﬁﬁf‘-‘i’.‘"—@'@'i-’-‘-’-v"f{-rhiaﬁ.'-W'-?i$'-" L v&a"c-‘-’.n’m’:’s«%ﬂ»& AV S0 3R T S i e o P BT I o U TS i S o v B
o D ’te:razofﬁi sdB%tlfuﬁed'wifh Tower ALKyl —wess iy

15 _ o éubstituted with aryl optionally substituted
with carboxy or protected carboxy, and

-

R? is a leaving group,
(12) reducing a compound of the formula :

20 o
e Rl@“_%mgn . (I-13)
. . iS : - .
25
or its salt,1to provide a compound of the formula :
* 30 o)

- X

RI—E j | P L-ol4 (I-14)

—
35 - ARy oy I




25 Is lower alkyl substituted with -CH(COOR[err])[err], (20)

subj ecting a conpound of the fornula 30 [err]

or its salt, to decarboxylation, 35 to provide a conpound of the

formul a WO 97/ 27190

PCT/ JP97/ 000750 727150 237 PCTIIP97/00073

[err] 5 or its salt, in the above fornmul as

Rlerr], L and Qerr] are each as defined above, and. 10 Qerr] is a
sui tabl e

het erocyclic group substituted with one or ,aore
substituent(s), and at | east one of which Is | ower alkyl

substituted wi th - L1 SQUET ik the abotdHokffEld,N0 @ Compound of the

formula 15 1
R* and L are each as defined above,

Q13 is a heterocyclic group substituted with one or more
. suitable substituent(s), and at least one of which
5 3 ' is nitro, and
014 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which
is amino,
(13) reducing a compound of the formula :

Rl-E_j—ED-Ll-Q (I-15)

RN R HaLRE AR Yo P Bl -lwiéo«fw ;v-AM‘l m;ﬁ...owae‘;&ﬂ g -&csm.. iR R ST R Rt g E e

10

15

or its salt, to provide a compound of the formula :

Ao

;- : N
. RI_E—H L2-Q (I-16)
2 g =

or its salt, in the above formulas,
25 Rl and Q are each as defined above,
Ll is lower alkylene substituted with oxoc, and
12 is lower alkylene substituted with hydroxy,

(14) subjecting a compound of the formula :

O
30 N r’ :
th—j_p_\@mls (117
_ S

-

AR

35 or its salt, to formylation,

. sy st R o et e an
R X 'yﬂ.lp'n.'.l'.‘?s__; PRI oy Sy N Ry



20

defined above, wa¥n7100

or its salt,

the formul a
salt, in the above fornmulas, Rlerr], L and JQerr] are each as

25

wi th mal oni c acid, _ to provide a conpound of
[err] 30 or its

Q4 is a heterocyclic group subspiiisodsst h

sui tabl e substituent(s), and at |east one of

one or nore 35

whi ch WD 97/ 27190 PCT/ JP97/ 00073
238 is vinyl substituted with carboxy, (22) reacting a
conmpound of the formul a 233 [err]

10

e i Na B P e e s iyt e
URRe: D RS AR L R T e

10

15

25

30

35

or its salt, with hydroxylamne (XIll) or its salt,

to provi de a conpoundtefproeide@nsozpoungepf] thgsformula

T R WA

(15}

o)
N ¢~ S

Rl‘E_)" | giet® -8
S

or its salt, in the above formulas,
Rl and L are each as defined above,
le is a heterocyclic group substituted with one or more

sultable substituent(s), and _
Q16 is. a heterocycllc group substltuted w1th one or more

e R

1east “one of whlch

s -‘..J’w»%nc‘.«"f

suitable suEstituent(s), “and At

is formyl,
oxidizing a compound of the formula :

O
N - -
Rl-E—j\—EIB-L-QlG (I-18)
S

or its salt, to provide a compound of the formula :

O
N X
| A O O
or its salt, in the above formulas,

Rl, L and Ql6 are each as defined above, and
017 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which

is carboxy,



20 or its salt, in the above fornulas, Rlerr] and L are each as

defi ned above, Qerr] is |ower alkoxy substituted with aryl,
wherein aryl 25 - group is substituted with one or nore suitable
substituent(s), and at |east one of which is | ower al koxy
substituted W@¥23¥no, and Jerr] is |ower al koxy RIHEPTR00Bd
wth aryl, wherein aryl group is substituted with one or nore
sui table 30 substituent(s), and at |east one of which is | ower

al koxy substituted with am di no substituteggfdth hydr oxy,

(23) reacting a conpound of the fornula : WO 97/ 27190
PCT/ JP97/ 00073 [err] 10

or its salt, mﬂgﬁ)asgg e%ﬁh d? ??ﬂ?%%ﬁqnﬂfathe fogﬁgla :

N/o N

| -017  (1-19)

or its reactive derivative at the carboxy group,

or its salt, to esterification, to provide a compound of
the formula :

10

'.‘5'-.55,-..,‘,\.-‘ W#,‘ i e i Rl

15

or its salt, in the above fbrmulas,
20 Rl L and Q17 are each as defined above, and
Q18 is a heterocycllc group substltuted w1th one or more
ToThTTe vt ™ suitable substltuent(s),ménd at least one of which
is protected_carboxy,
(17) reducing a compound of the formula :

25

N A

Rl j—{_ 1-ot7  (1-19)
s .

30

or its salt, to provide a compound of the formula :

35 A 0 R O
* [ L M S *
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to provide a conpound of the formula : 15 [err] 20

or its salt, in the above fornul as, 25 Rlerr], L and Qerr] are
each as defined above, Rlerr] is |lower alkyl, Qerr] is
| ower al koxy ed with aryl, wherein aryl pCT/SHo9bd073 S
substituted mf#§§%ﬁéu%r nor e SU|tabIe substituent(s), and at
| east one of which is lower 30 al koxy substituted wth,
1, 2, 4- oxadi azol i n- 5- on- 3- yl, or (24) condensing a
conpound of the formula WO 97/ 27145
PCT/ JP97/ 00073 : 240 [err] 5
or its salt, and a conpound of the fornmula : 10
. o
. 7 Y
gl g | Jr-ol®  (1-21)
1
T P
5 . .
or its salt, in the above formulas,
10 Rl, L and 017 are each as defined above, and
Q19 is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which
N is hydroxymethyl, | | '
i S LA (ﬁB)“halogenating FEdtipond of - the‘fbrmulg'g'm s
15
o -
N N '
r! j—{( | 1-0?0 (I-22)
=
20

/’O S

or.its salt, to provide.a compound of the fermula :. . = . ..

I

or its salt, in the above formulas,

) 30 Rl and L are each as defined above,

on is a heterocyclic group substituted with one or more
suitable substituent(s), and at least one of which
is lower alkyl substituted with hydroxy, and

35 021 is a heterocyclic group substituted with one or more

suitable substituent(s), and at least one of which



[err] or its salt, to provide a conpound of the fornula : 15

[err] 20 or its salt, in the above fornmulas, 25 Rl is as
defi ned above, - R30 is lower alkyl substituted with aryl, wherein

aryl group is substituted with one or nore of the sane or
different al KEQIMHp(s) optional ly subst i t ut edPFAI"R%7hoxy,
prot ected carboxy, acyl, 30 cyano, |ower al kylene, a heterocyclic
group optionally substituted with oxo, or am di no

optional Iy substituted with hydroxy or |owgsg al koxy,

Qerr] is lower alkoxy substituted with aryl, wherein 35 aryl .

group s Substituted with ONeudi WaKGLObubSEItuted with nalGgER, 27190
PCT/ JP97/ 00073 241
sane or differ entSh KeBSEIRD FH cOPPEPRAORE| Fye formula : substi t ut ed

wi th carboxy, protected carboxy, acyl, cyano, | ower

al kyl ene, a heterocyclic group (o) optionally substituted with
oxo, -or amdino 5 o1 No |tuggp wi t h hydroxy or

| ower 5 al kox¥; Ei'hgl e HIFmE3) 10.

A pharmaceutical conposition c fsing a Cegpound of

or its salt, with a compound of the formula :

10

* CH, (COORY)

AT IRIT gl s3to..provide. a compound. of the.formpla- i .. o T B S e
15
- N ©
Rl‘E—j_{_ L-022 (I-24)

S .

20

_or ;ts salt, in the above formulas, .
h R1 L and 021 ére e;ch#;s defined above, and
sz is a heterocyclic group substituted w1th one or more
suitable substituent(s), and at least one of which
25 is lower alkyl substituted with -CH(COORL),,

{20) subjecting a compound of the formula :

ST e

o)

. . _
.30 . " !’ .

* [ L M S *

or its salt, to decarboxylation,

35 to provide a compound of the formula :



1o

15

20

25

35

o420

10 claim1l1, as an active ingredient, in association with a
phar maceutical ly acceptable, substantially non-toxic carrier or
exci pi ent. 11. A compound of claim1l for use as a nedi canent.
15 12. A nethod of the therapeutic treatment and/or preyepipeioors
of allergy or WRPPAHRhti on which conprises adninistering an
effecti ve anount of a conpound of claim1l to human bei ngs or
animals. 20 13. Use of a conpound of claim1 for the nmanufacture of
a medi canment for therapeutic treagm®ent and/or prevention
of allergy or inflammtion in human beings or aninals. 25 30°
35

O

L-g23 (I-25)

F

or its salt, in the above formulas

Rl, L and sz are each as defined above, and

Q23 is a heterocyclic group substituted with one or more
suitable substituent({s), and at least one of which
is lower alkyl substituted with -CHZCOOR%,

reacting a compound of the formula : .
0]
1 N~ N, ol
R 4E ;j | L-Q (I-18)
s P
. T LS. Salt .. with malonic. acid, rrws. - ow oo omes wiee
to provide a compound of the formula :
AN
1-0%4 (I-26)

F

* [ L L] s *

or its salt, in the above formulas,
Rl, L and le are each as defined above, and
0?4 is a heterocyclic group substituted with one or more

suitable substituent(s), and at least one of which
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(22) reacting a compound of the formula :

¥

T I TR R

WO 9727190 PCTAIPI7/00073

238

is vinyl substituted with carboxy,

N :/,O

Rl.E_j_J_ L-025 (I-27)
s

or its salt, with hydroxylamine (XIII) or its salt,
to provide a compound of the formula :

S T A - T RS

(o)
: N S

S

-or--its- salt, - in- the-~above -formudas; -~ v-ww. - tioem e e

Rl and L are each as defined above,
Q25 is lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable

substituent(s), and at least one of which is lower
alkoxy substituted with cyano, and

026 is lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
substituent(s), and at least one of which is lower
alkoxy substituted with amidino substituted with
hydroxy,

e O 0 O A
* C L M ] *
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N ¢
EES jl :

or its salt, with a compound of the formula :

25-CcooR] (XIV)

ﬂJ;eameﬁpgprpvidemagcompcund:ofathewformulaJa;n;¢uu¢mﬁfgwwﬁ

N ¢ X

s~ #

or its salt, in the above formulas,
Rl, L and 026 are each as defined above,

R% is lower alkyl,

027 is lower alkoxy substituted with aryl, wherein aryl
group is substituted with one or more suitable
substituent (s}, and at least one of which is lower
alkoxy substituted with, 1,2,4-oxadiazolin-5-on-3-
yl, or

(24) condensing a compound of the formula :

AR LR
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WO 97/27190

PCT/IP97/00073

240

1 r
R -F: OH (I~30)
s 7

or its salt, and a compound of the formula :

rR3%-oH (XV)

. OF its salt, to provide a compound of the formula : ... ..

RlU | P 13-028 (1-31)

* c L M S *

or its salt, in the above formulas,

Rl is as defined above,

r30 is lower alkyl substituted with aryl, wherein
aryl group is substituted with one or more of the
same or different alkoxy group(s) optionally
substituted with carboxy, protected carboxy, acyl,
cyano, lower alkyléne, a heterocyclic group
optionally substituted with oxo, or amidino
optionally substituted with hydroxy or lower

alkoxy,
Q28 is lower alkoxy substituted with aryl, wherein
aryl group is substituted with one or more of the
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10.

L EOEE

12.

13.

PCT/FP97/00073

241

same or different alkoxy group(s) optionally
substituted with carboxy, protected carboxy, acyl,
cyano, lower alkylene, a heterocyclic group
optionally substituted with oxo, or amidino
optionally substituted with hydroxy or lower
alkoxy, and

L3 is single bond.

A pharmaceutical composition comprising a compound of
claim 1, as an active ingredient, in association with a
pharmaceutically acceptable, substantially non-toxic
carrier or excipient.

?Afﬁbmpbuhd*of'ciéim”l’?df'hsé as a medicament. =

A method of the therapeutic treatment and/or prevention
of allergy or inflammation which comprises administering
an effective amount of a compound of claim 1 to human
beings or animals.

Use of a compound of claim 1 for the manufacture of a

' ‘medicament for thérapeutic treatment and/or prevention

of allergy or inflammation in human beings or animals.

_
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