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DESCRI PTI BEPBrH OPHENECARBOXAM DE DERI VATI VES AND PGD2 PERWREIMSETS
COVPRI SI NG THEM FI ELD OF THE | NVENTI ON The present invention

rel ates to benzot hi ophenecar boxam de derivatives, the internedi ates
therefor, pharmaceutical conpositigsgsc®IPATON NG them PGD2 (prostagl andin
D2) antagoni sts conprising them and drugs for treating nasal blockage

conprisin O%ﬁgﬁ i % I §9ﬂep bi cyclic

am de der %MZ% gues K@ﬁe&\?ﬁ%oun sIgX’];NESAresen b|nvent| on have
been described that they a hr omboxane A2 (TXA2) antagonists
(Japanese @&%@WET%QQM%I%%MJ)%W 53295/ 1991). However, in the
Japanese Patent Publication (Kokoku) No. 53295/1991, it has only been
descri bed that the conpounds are useful as TXA2 antagonists, but there is

no suggestion of the useful ness thereof as PG2 antagonists as found in

t he presenFrIENYOF THE ONVENTDOMr hand, in Japanese Patent Publication
(Kokoku) No. 79060/ 1993, Japanese Patent Publication (Kokoku) No.23170/1994

and Chem Phar miy, Bl dsenYQhvedtiohQeba th2 24t thibPhhechibdi@ideeen

described bicyclic am de derivatives, which are internediates for bicyclic

| de d ds. di
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substituents at .the am e ortion n of the, co oun anal ogues_ to
t he comprising them, 2(prostagén% hmi antagomstsc prldssmg tg gand

drugs for treating nasal blockage comprising them.

BACKGROUND OF THE INVENTION

Some of bicyclic amide derivatives analogues to the compounds of the
present invention have been described that they are useful as thromboxane A:
(TXA:z) antagonists (Japanese Patent Publication (Kokoku) No. 53295/1991).
However, in the Japanese Patent Publication (Kokoku) No. 53295/1991, it has
only been described that the compounds are useful as TXA: antagonists, but
there is no suggestion of the usefulness thereof as PGD:z antagonists as found
in the present invention. On the other hand, in Japanese Patent Publication
(Kokoku) No0.79060/1993, Japanese Patent Publication (Kokoku)
N0.23170/1994 and Chem. Pharm. Bull. Vo0l.37, No.6 1524-1533 (1989), it has
been described bicyclic amide derivatives, which are intermediates for
bicyclic sulfonamide derivatives. However, the compounds disclosed therein
are different from those of the present invention in the species of substituents

at the amide portion. And some of the compounds analogues to the
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PCT/ JP97/ 0 onpounds of the present invention has bee :%% Y
t hat they g‘?égﬁgsegflgl as PG err] antagonists in WO 97/ 00853?’ WgJ\;/}téJrg%d

there is no suggestion that the conpounds disclosed in WO 97100853 possess
a inhibitory activity against infiltration of eosionophils. TXA2 has
been known dompawvieds/af tlodpracmtvinveptioaucds bserplatalibed thgyrkegatromseful

t hronbogenesi s, etc. The TXA2 ant agoni sts have therefore been considered

to be usef Uds RETRNAAtdIInQERAL WAROLIUIB5RS Wbk e RS, Hheds id Rolh@ggebiigAltRROL

of nyocardial infarction or asthnma. On the other hand, the PGD2

ant agoni st s.;of £l ty in. ] pr STRN f
condi tions t&%ecobxgg%‘%cgig#\?ledsggoguvg?iﬁ %ﬁfogfg 5%%%%%1&%%%1%}5&%&#%9?%\%5 d%%uég}lsn SF or
treating diseases.in ich mast, cell dysfunction is involved, for exanple,
systenic na‘é‘?gé’iﬂtb%r?g\pgﬂﬂw&f’gﬁ’rlaer of systemic mast cell activation as
well as for tracheal contraction, asthma, allergic rhinitis, allergic
conjunctivitis, TéAeikasrheen knere e baveyerioysiashivitipepych ppplatetadt i on, and
atopic dermatitis. PGD2 is a major prostanoid that is produced in
and rel easetggregationsthroelbogenedis,wticchThe TXApaodigoadsts hravaghe RGe2: heeh PGH2
fromarachidonic acid by the action of cycl ooxygenase activated by

i mrunol ogi CadnserdRitBTHAN @@ £k ntiSthirBRibatik Qe n RORE WidBa ¥ aFh QUSiPO LNt
physi ol ogi cal and pat hol ogi cal activities. or exanple, PA)err] can cause

strong trac{}gg{m??gé{%g%jé%ati%pinlf&acqiog‘oop{&ﬂ(ﬁm.aI asthma, and in a systemc

allergic state, e peripheral vessels to cause an anaphylactic

sk Fspectal b o miERSYASR!LaroRss A5RRuR Il BLGRES e lle
useful in the improvement of conditions due to excessive production of PGDg,
particularly as drugs for treating diseases in which mast cell dysfunction is
involved, for example, systemic mastocytosis and disorder of systemic mast cell
activation as well as for tracheal contraction, asthma, allergic rhinitis, allergic
conjunctivitis, urticaria, ischemic reperfusion injury, inflammation, and atopic
dermatitis.

PGDz2 is a major prostancid that is produced in and released from mast cells
in which it is produced through PGG:2 and PGH:= from arachidonic acid by the
action of cyclooxygenase activated by immunological or unimmunological
stimulation. PGD:z has various potent physioclogical and pathological activities.
For example, PGD2 can cause strong tracheal contraction to lead to bronchial
asthma, and in a systemic allergic state, it dilates the peripheral vessels to cause
an anaphylactic shock. Especially, much attention has been paid to the theory
that PGD2 is one of the causal substances responsible to the onset of nasal

blockage in the allergic rhinitis. Therefore, it has been proposed to develop an



bl ockage i she allergic rhinitis. Therefore, it has geen pr3@§§§%ﬁg8§6

devel op an
PCT/ JP97/ 04527 i nhi bitor agai nst the biosynthesis of PG2 or an
ant agoni st of PGD2 receptor as a drug for the reduction of nasal bl ockage.

However, t hghibitvirkigah stofh R nthi SisWEPIGESd & poastddonise P @Db ecdeptbhes a
synthesis of prostaglandins in other parts of organisns, and therefore, it

Is desi rab'd%u%qmd@ly@k&&h&{bmx?mmimck(é%k.oc kRWeves PO fGblter L@ dTsP2
receptor. | SCLOSURE OF THE | NVENTI The present inventors have

studi ed intensively to devel op, P ecept.or _ant ni sts (.bl ockers
speci fic tSNe ErdipEPe  BIL I At LR AR MR 2t BB EER S pints o
the formula (1) bel ow, pharmaceutically acceptable salts thereof, or

hydrat es t REPESARISBEsaRE thepripenit st EpsiraRieds dsepon ap éptagonighiblgeksnt s
and a inhibitory activity against infiltration of eosionophils, and are
usef ul as dpegificftortberR@bDe mecapdeml bl ockage. The conpounds of the present
i nvention having PG2 antagonist activity are different fromthe known TXA2
antagonists in the active site and nmechani sm application, and character.
Accordingly, the present invention provides a compound of the formula (1):
[err] WSSL,0SURE OF THE INVENTION
The present inventors have studied intensively to develop PGD:
receptor antagonists (blockers) specific to the PGD: receptor, and found that
a series of compounds of the formula (I) below, pharmaceutically acceptable
salts thereof, or hydrates thereof possess a potent activity as PGD2 receptor
antagonists and a inhibitory activity against infiltration of eosionophils, and
are useful as drugs for treating nasal blockage. The compounds of the present
invention having PGD2 antagonist activity are different from the known TXA:

antagonists in the active site and mechanism, application, and character.

Accordingly, the present invention provides a compound of the formula

I:

wherein
@a(
b

represents



represents 3 WO 98/ 25919

PCT/ IPO7/ Q5 dsf25010 [err] R represents hydrogen, alkyl, al kexympohigdsepen,
hydr oxy, acyl oxy or optionally substituted arylsul fonyloxy, X represents
hydrogen or al kyl, and the double bond on the a -chain has E configuration
or Z configuratiosa, provid at the conpound of the fornul a: [err]
wher ei n R[err]e$ents rogen, al kyl or al koxy, X is as defined above,
and the double“fnd on th r] -chain has E configuration or Z
configuration (As excluded(Bﬁ pharmaceutically acceptable salt thereof, or
a hydrate thereof. In the present specification, in the formula (1),

the |inkagerdpaps@seriyaliogby, 4191, H1RYRY, halbLéd, | hyiRk§] deyfotBonsptehaingd
above; is referred to as [err] -chain, the linkage represented by the

group: shBStiduted arylsulfonyloxy, X represents hydrogen or alkyl, and the double bond

on the «-chain has E configuration or Z configuration, provided that the

compound of the formula:

Ei:I:f9¥=CH’\\’“\ COOX

\
ﬁll/ Rla
S

wherein R12 represents hydrogen, alkyl or alkoxy, X is as defined above, and the
double bond on the ¢ -chain has E configuration or Z configuration
is excluded, a pharmaceutically acceptable salt thereof, or a hydrate thereof.
In the present specification, in the formula (I), the linkage represented
by the group:
““CH=CH™ "> coox
wherein X is as defined above;

is referred to as « -chain, the linkage represented by the group:

O

wherein R is as defined above;
is referred to as w -chain.

The double bond on the @ -chain has E configuration or Z configuration.

BRIEF DESCRIPTION OF DRAWING



wherein Ry fined above; is referred to as w -chain. ubl e
bond on th@[%?zrs%g-chai n has E configuration or Z configurat Fgr}‘.lmm&é | EF
DESCRI PTI ON OF DRAW NG 4 WD 98/ 25919
PCT/ JP97/ 04527 Figure 1 shows the activity of the conpound (I A-a-5)

agai nst infil tFauren gfowets agphity sf the ttrepoasd (I4avdt agdindunddtintianct
antigen. In the figure, the white colum indicates a group to which saline
was i nhal edsinpheRdinfhouaéWwavity ifdkice8Ib3Cdn aatigen. | MelitEatRmra, GeOWRitkO
whi ch an antigen was inhaled to induce an inflammtory reaction but not

adm ni st erc%%&ﬂ%nﬁ?émgyQ%}r%gﬁgg'\?ﬂichﬁsggiﬁeh@agﬁ% \eﬁq'nlgm% &Ma‘i@ﬁﬁi&rt‘gxgps

to which an antigen was i to 1 ce an anmat ory reaction a

adm ni stered the compound, (I A-a-5). The asterisk ** indicate significantly

1T or ont TP FCRA ad Uz s eres to e SprentireneARIE BUR g an

| NVENTI ON More specifically, the conmpounds (1) can _be exenplified by a

conpound isflapHeatyymgratipn Ryt not admipggtered theesamporndaiid - 53y andthejgaayned

above, and the double bond on the a -chain has E configuration or Z

confi gur atdotimnprindiciée grdnats tchehidnpowmdigsn whe ifibakedl ta:induce an
inflammatory reaction and administered the compound (IA-a-5). The asterisk

** indicate significantly different from vehicle at p<0.01.

BEST MODE FOR CARRYING OUT THE INVENTION
More specifically, the compounds (I) can be exemplified by a compound

of the formula (IA):

él:( COH=CH/\/\ COOX
(IA)

N =
H (| || DR

S

wherein R and X are as defined above, and the double bond on the @ -chain has

E configuration or Z configuration, provided that the compound of the formula:

@C\Ccl;{:CH/\/\ coox

=
ﬁll/ Rla
S

wherein Rl2 represents hydrogen, alkyl or alkoxy, X is as defined above, and the
double bond on the «@-chain has E configuration or Z configuration is excluded, a
pharmaceutically acceptable salt thereof, or a hydrate thereof.

Similarly, the compounds (I) can also be exemplified by the compound of



[err] wherein R err] represents hydrogen, alkyl or al koxy, X is as
defi ned ab%sn%&ﬁ the double bond on the a -chain has E COPE#@H{@EEW or

Z configuration i's excluded, a pharnaceutically acceptable sa reof
or a hydrate thereof. S|n1larly, t he conpounds (I) can al so be
exenplified by the conpound of 5
WD 98/ 25916he formula (IB): PCT/ JP97/ 04527  the
formula (I1B): [err] wherein R and X are as defined above, and the
doubl e bond on the [err] -chain has E configuration or Z configuration, a
pharnaceuticall%§E§%~ t@bl e sal €00X hereof, or a hydrate thereof. Mor e
specifically, t 0 ound\\of the féByula (1A can be exenplified by:

S

wherein R and X are as defined above, and the double bond on the & -chain

has E configuration or Z configuration, a pharmaceutically acceptable salt

thereof, or a hydrate thereof.

More specifically, the compounds of the formula (IA) can be exemplified

by:

“TCH=CH™ " coox @ACH#:H/\/\ COOX
Q (IA-2) -, 9 (IA-b)
N R
s

NN

CH=CH COOX e

0 (IA-c) Ei:j CH=CH™ " coox
N N - 3 dA-d)
H || |l ——R N)\C—“/\v R

S S/\/
-“‘\CH=CH’\/\ COOX a CH=CH~ " coox
o

dA-a") W 9 (IA-b")
RS 1 S
”’“U@—-—R AweE

s

- COOX w—

g o . “SCH=CH™ " coox
':'N ™
H I |l ——R

S

(IA-d")

wherein R! represents halogen, hydroxy, acyloxy or optionally substituted
arylsulfonyloxy, R and X are as defined above, and the double bond on the «

-chain has E configuration or Z configuration.

Preferred examples of the compounds include those of the formula (IA-



err rr] represents hal ogen, hydroxy, acyl oxy qr | onal
[subs]t I tut eg{ﬁg&ﬁéﬁl fonyl oxy, R and X are as defined above, d’rﬂ‘/ﬁ)ﬁgoﬁa | e
bond on the a -chain has E configuration or Z configuration.
Preferred exanples of the conmpounds include those of the formula (IA-
6 WO 9§/ 22919, (1A-c), (IA-d) and (IA-b"). Particularly, preferred examples of the
PCT/ JP97/ 04527 a), (IAb), (LA-c), (IA-d) and (IA-b"). Particularly,

preferred eyaifyBsdOindiige tﬁ@gmsyﬂvéfdmmdsmﬁpse of the fornmula (I1A-a).
Simlarly, the conpounds of the formula (1B) can be exenplified by:

Similarly, the compounds of the formula (IB) can be exemplified by:

...\\\CH=CH/\/\ CoOoX CH:CH/\/\ COOX
O (IB-a) w9 (IB-b)

N = “ RN
H | S | /"‘""'R tll | | ;“"—R
S
O TSN R
gH-.CH COOX @ ‘\CH=CH"\/\ COOX

N x 18-9 “ 5 (B-d)
H | | R N T

s P H | S l s R

@-““‘cmcr{’\/\ COOX CH=CH’\/\ COOX
2 (1B-a) Y R IB-b")
=

S
@ CH=CH™ "> coox -““\CH=CH/\/\ COOX
2 IB-c) y R “ (IB-d')
N
N X H I I ——R
H IS ! /—‘—"‘R 3 =

wherein R and X are as defined above, and the double bond on the @-chain has
E configuration or Z configuration.

Preferred examples of the compounds include those of the formula (IB-
a’) and (IB-b’).

Another examples of the compounds include those wherein the double
bond on the @-chain has E configuration of the formula (I), (IA), (IB), (IA-a),
(IA-b), (IA-c), (IA-d), (IA-b"), (IB-a’) and (IB-b’).

Similarly, examples of the compounds include those wherein the double
bond on the «-chain has Z configuration of the formula (I), (IA), (IB), (IA-a),
(IA-b), (IA-c), (IA-d), (IA-b’), (IB-a") and (IB-b’).

Similarly, examples of the compounds include those wherein R is bromo,



[err] wherein R and X are as defined above, and the double bond on the a

- chai n haswdeo®fid guration or Z configuration. Pr efer es of
t he conpounds include those of the formula (IB- a') and (| gﬁ)rﬁg%m"

Anot her exanpl es of the conpounds include those wherein the double bond on
the [err] -chain_has E configuration of the formula (1), (1A, (IB),

(1A-a), (1fheer, hydroxy, aqetees)or ghondsyiforyBead XdnchydrBeén pf the formula
Simlarly, exanples of the conpounds include those wherein the double bond
on the a - dhai(hAhadBY, ddnb}, dliAdt)i ¢iA-ef, @hed), QIAIlH)i ({B)a”) éh&\)(IB(ﬁ B) (1 A-a),
(IA-b), (IAc), (IAd), (IADb), (IB-a) and (IB-Db"). Simlarly,

| f th
(7axar’rp esv\% o g%ﬁgﬁﬁlyn‘c“i%ahfﬂlbyggtﬁ@@@ﬁp\ﬁlﬂﬁﬁg'1Hcﬁdestlm’sgr(g%eﬁejggﬁ7}%4527

ormura {1 PR EerR o PR i %f”"%fmg%dn °f r%\ l(’%%:ﬁb"é;% (B
d b'
aner i n R (AR Qs Ol i AETRE Dapa (iﬁ””pf’inhid'r nolude | he formul a

(), (rA, (1B) (IA-b), (I1A-c), (IA-d), (IADb), (IB-a) and (IB-b
As for exanpl eshffox prampies phtheintermediatde inchpteurmspoindhef the formaula V) :
OH [err] wherein the Y ring and R are as defined above.
(V):
OH
Q\O/ ) v
)
N T ==
s P~

wherein the Y ring and R are as defined above.

Another examples of the intermediates include compounds of the

formula (VI):

< CHO
0o (VD)

wherein the Y ring and R are as defined above.

Another examples of the intermediates include compounds of the

formula (I1Ia):

R%0C N
[ . | SR (I¥Ta)

wherein R? represents acyloxy or optionally substituted arylsulfonyloxy, and

R3 represents hydroxy or halogen.

Preferred examples of the compounds include those of the formula



Anot her exanpl es_of the internedi ates include conpounds of the_ fornula

(VI): WPapi f” dherein the Y ri ng and R are as defined abo‘fxce'r"‘“’97’““57'7
Anot her exanpl es of the internedi ates include conpounds of the fornula
(rrra): [err] wherein R2 represents acyl oxy or optionally substituted
aryl sul fonyixyy, and R err] represents hydroxy or hal ogen. Preferred
exanpl es of the conpounds include those of the fornula

8 WD 98/ 25919
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RIher el®R[ err] and R err] are as defined
above, or the formula (111l

h. [err] wherein Rerr] and R err] are as

defi ned above. Parti cusl arI y, preferred exanples of the conpounds
i ncl ude those wherein err] ydroxy, or Rlerr] is P nyI sul f onyl oxy or
acet yl oxy otheneanfhgyamd &° are as defihed above, or the formula IIlc

R30C
- (Ilic)
R
S

wherein R2 and R? are as defined above.

Particularly, preferred examples of the compounds include those
wherein R3 is hydroxy, or R2? is phenylsulfonyloxy or acetyloxy of the formula
(II1a), (IIIb) and (Illc).

Another embodiment of the present invention is a pharmaceutical
composition comprising the compound of the formula (I) or a PGD2 antagonist
comprising them. Particularly, the compounds of the formula (I) are useful
as drugs for treating nasal blockage. PGD:2 antagonists in the present
invention inhibit infiltration of inflammatory cells. The term “inflammatory
cells” means all of lymphocytes, eosionophils, neutrophils, and macrophages,
and particularly, eosionophils.

The compounds (I) in the present invention show PGDz-antagonistic
activities through the binding to PGD2 receptor, so they are useful as drugs for
treating diseases in which mast cell dysfunction due to excessive production of
PGD: is involved. For example, the compounds (I) are useful as drugs for
treating diseases, such as systemic mastocytosis and disorder of systemic mast
cell activation as well as for tracheal contraction, asthma, allergic rhinitis,

allergic conjunctivitis, urticaria, ischemic reperfusion injury, inflammation and



(rrra), (111b) and (Ilc). Anot her enbodi nent of the present invention

i's a phar rgerssldse conposi tion conprising the conpound of thebeydmd2 (1)
or a PA2 ant agonllggst conprising them Particularly, the conpounds dg?‘i t he

formula (1) are useful as drugs for treating nasal bl ockage. PGD2
antagonists in the present invention inhibit infiltration of inflammtory
cel | s. Theatapipdermptiditmatddpsieoven|the compmyands|(f) of theypasisery insgntion

eosi onophi | s, neutrophils, and macrophages, and particularly,

eosi onophi pessess an ackireitg onpthibice (Hfjltratiohef pnBaenhataryendllson Biwow

PCGD2- ant agoni stic activities through the binding to PG err] receptor, so

they are usshpbudss ) wes ebpécially el rulth Ji SRASRS thdh Ml GRsAMBNbCIER
dysfunction due to excessive production of PG2 is involved. For exanple,

t he conpounds (I) are useful as drugs for treating diseases, such as
system ¢ mastocytosis and di sorder of systemic mast cell activation as

wel |l as for tragheal contr ion,, asthma, allergic.rhinitis, | l.ergic
conj unctiviti s?ﬁ‘t?r&iré% Pﬁ?ggéﬁ%‘éﬁhocutrgﬁe]?ﬁ%%ﬁ Fﬁ}fiﬁa&;}m} ATs éﬁ'?rlﬁtﬁin& and
9 WD 98/ 25919 :
PCT/ JP97/ 0BS®¥. atopic dermatitis. Mreover, the conpounds (1) of the
present invention possess an activity inhibiting infiltration of

i nfl ammat ory c@8Hesterfinéhabogepdunesny fnoaoecldspechalrhy andefodb. as drugs for
treating nasal bl ockage. The ternms used throughout the present

specification ang asnfleidyeth thel syloxy” meahB&C L €5 By N@d 9984 frdfe alip hiakitor O,
chloro, brono and i odo.

carboxylic acid, for example, formyl, acetyl, propionyl, butyryl, valeryl, and

the like. The term “acyloxy” means acyloxy derived from the above-

mentioned acyl, for example, acetoxy, propionyloxy, butyryloxy, valeryloxy,

and the like.

The term “aryl” means Cs - C14 monocyclic or condensed ring, for example,
phenyl, naphthyl (e.g., 1-naphthyl, 2-naphtyl), anthryl (e.g., 1-anthryl, 2-anthryl,
9-anthryl), and the like. The substituents on the aryl include alkyl, alkoxy,
halogen, hydroxy, and the like.

The term “alkyl” means Ci - Cs straight or branched chain alkyl, for
example, methyl, ethyl, n-propyl, i-propyl, n-butyl, i1-butyl, s-butyl, t-butyl, n-
pentyl, i-pentyl, neopentyl, t-pentyl, hexyl, and the like.

The term “alkoxy” means Ci - C¢ alkoxy, for examples, methoxy, ethoxy,
n-propoxy, i-propoxy, n-butoxy, and the like.

Examples of salts of the compounds (I) include those formed with an alkali

metal (e.g., lithium, sodium or potassium), an alkali earth metal (e.g., calcium),

an organic base (e.g., tromethamine, trimethylamine, triethylamine, 2-

10



The term"aCé{ in the "acyloxy" means (Jerr]-(err] acyl derived from
aliphatic FB@%% Ylic acid, for exanple, fornyl, acetyl, propCsay97/04527
butyryl, valeryl, and the |like. The term "acyl oxy" means acyl oxy derived
fromthe above- nentioned acyl, for exanple, acetoxy, propionyloxy,

but yryl OXYamY@JbQ{tXh@,XV-buéﬁ@%ﬁQed 1g$<;¢mpv1ethv1a1;ﬂﬁlet &Y. Hﬁtﬂﬁbékhu@%%% d er r] -

C err] nonocyclic or condensed ring, for exanple, phenyl, napht

- napht hyl h hryl
and the |ieR R Ttde, ARkl klEpilne alﬁ“lf‘r"r?r°%¥h%rcg%}r%ﬁa%mofy?m hQYoéen,

hydr oxy, | i ke. The term"al kyl" means Cerr] - r]
strai ght rf)‘fré’ﬁ?:‘ﬁéﬂe cl?féﬁzﬁl%me n[“fft?rn11 benzyiamine. fappyrylagiipg) 2 N Iﬂ propyl ,
i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n- pentyl, |-pentyl

neopentyl dl@%bﬁi%ﬁnzymwe 2aphiorbleenzvkamine, 4- meTh@cStkernm'laailmm" means
Clerr] - C[err] al koxy, for exanples, nethoxy, ethoxy, n-propoxy,

i - pr opoxy, naphthadeyemarhylinené, |d@henylbenszﬁmleesmgheﬁgalatx@m@f 1t he conpounds
(I') include those formed with an alkali netal (e.g., lithium sodium or

pot assi Umna gt hgh ddhse, qa&ﬁ:hn&%ﬁlraécﬁxeg 2=arﬁﬁloca'nl£m‘acerf%nd9ﬁw %1&ﬁ§?an(xﬁreg ’

trorrethamne tfimethylam ne, triethylamne, 2-

PCT/ J P97>A&§§éag%’%rr‘%08 1P&RE PYFIHREY IR RERC AFSGeF o BYNIBE RS ARiALRS), and

n- but yl nmet tﬁ@ a]Fn cycl ohexyl am ne, dicycl ohexyl am ne.
N-i sopr op yl ‘bhexyl am ne, furfurylam ne, benzyl am ne, nethyl benzyl am ne,

di benzyl am ne, N, N di net hyl benzyl am ne, 2-chl orobenzyl am ne,

4- et hoxybenzyEéWéeS af by drasen hé?@mmmd@mmesa:htpﬂmwhbefnzmhmmmav
tri phenyl am ne, 1- naphthyl am ne, 1-am noanthracene, 2-am noanthracene,
dehydr oabi ket t’qdrdmmd with the compound (I) at the optional proportion.

The compounds represented by the formula (I) represent the optional
steric configuration, the double bond on the @ -chain has E configuration or Z
configuration, the bond binding to the bicyclic ring represents R configuration or
S configuration, and include the all isomers (diastereomers, epimers,
enantiomers, and the like), racemates and mixtures thereof.

General processes for the preparation of the compounds in the present
invention can be illustrated as follows. In the case of the compounds
having substituents which interfere the reaction, such substituents may
preliminarily be protected with protecting groups, and they may be removed
in the suitable step.

Process 1

11



N- et hyl nor phol i ne or pyridine), an amno acid (e.g., lysine, or arginine),
and the kyd&snsors Exanpl es of hydrates of the conmpounds peR¥eesdsed Dy
the formula (1) may be coordinated with the conmpound (I) at the optional
proportion. The conpounds represented by the fornmula (1) represent
the optional steric configupaki on, {he double bond on the a -chain has E
configuration or Z configurati m@nd bi nding to the bicyclic ring
represents R configuration or guration, and include the all isomers
(di ast er e, CBERHTERS, ™ @@t | Oy s, and _FXE dhdoe) > acemeixes and
m xt ures f\hergof. Gener al__procesgses ) tthe preparation of the
conpounds in thHte present invention can be Tl Nus € follows. In the
case of the conpounds having substituents vvhr'ch ere the reaction,
such substituédts may prelimnarily be protected with protecting groups,
and they nay be removed in the suitable step. Préess 1 WD. 98/ 25919
PCT/ JP97/ 045 einth i n def.i ne
above, anﬁ'%&eﬁéuﬁﬂtbee"BSné%’rf{ h@e Y sﬁﬁﬁfeﬁ a??&é’eEaEgﬁgﬁw? SRngonthe
configuration. The conpounds of the formula (1) as shown in the above
process 1 acghabehapfepmftghrpyionescs comfiguratidioxylic acid of the fornula
(I'11) or their reactive

The compounds of the formula (I} as shown in the above process 1 can be

prepared by reacting a carboxylic acid of the formula (III) or their reactive
derivatives with an amino compounds of the formula (1I).

In this process, the starting compounds (II) wherein

CL
<D

b
A)

is

are described in the Japanese Patent Publication (Kokoku) No. 23170/1994.

The compounds CI) whérein
O

a

&,

®)
are described in the Japanese Patent Publication (Kokai) Nos. 49/1986 and

is

180862/1990.
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derivative am no conpounds of the forrmula (11). |
ﬁw%%@%y?@n . . Pdfhf%%k%z7

process, g conpounds (I11) wherein S are
described in the Japanese Patent Publication (Kokoku) No. 23170/ 1994. The
conmpounds (11) wherein [err] S are described in the Japanese
Pat ent Publ i cat The {dtblsfyic Nesd of9hd 9&am and (1118141449 90.

12 WD 98/ 25919

PCT/ JP97/ 04§1?o7mobenzo[b]tifﬂ@pwé}{ebgwrbsxﬂ% defd, - B?oxfrx%'bg}%é{bg]dﬂzb hiRglgudes 4-
br onobenzo[ b] t hi ophene- 3- carboxylic acid, 5- bronobenzo[ b] t |op ene- 3-

g?gﬁggghég[%1 %x6ﬁﬁ§%§§gg§g§ oxy#gbﬁﬁh?gﬁhg g%tgg&%hhgo%%i hlophene 3-
Py Si%'eﬁz@fob?mw SR IRt PERELF deics BB RpBRAPLE| SRR bnane- -
carboxylic acid, 6-fluorobenzo[b]thiophene-3-carboxylic acid, 4-

hydroxybenzo[b]thiophene-3-carboxylic acid, 5-hydroxybenzo[b]thiophene-3-
carboxylic acid, 6-hydroxybenzo[b]Jthiophene-3-carboxylic acid, 7-
hydroxybenzo[blthiophene-3-carboxylic acid, 5-acetoxybenzo[bjthiophene-3-
carboxylic acid, benzo[b}thiophene-3-carboxylic acid, and 5-
benzosulfonyloxybenzo[b]Jthiophene-3-carboxvlic acid, 5-
methylbenzo{b]thiophene-3-carboxylic acid, 6-methylbenzo[b]thiophene-3-
carboxylic acid, 5-methoxybenzo[b]thiophene-3-carboxylic acid, 6-
methoxybenzo[b]thiophene-3-carboxylic acid. These carboxylic acids may
have the substituents as defined above.

These carboxylic acids can be prepared in accordance with methods as
described in Nippon Kagaku Zasshi Vo.l 88, No. 7, 758-763 (1967), Nippon
Kagaku Zasshi Vol. 86, No. 10, 1067-1072 (1965), J. Chem. Soc {c) 1899-1905
(1967), J. Heterocycle. Chem. Vol. 10 679-681 (1973), J. Heterocyclic Chem.
Vol 19 1131-1136 (1982) and J. Med. Chem. Vol. 29 1637-1643 (1986).

The reactive derivative of carboxylic acid of the formula (III) means the
corresponding acid halide (e.g., chloride, bromide, iodide), acid anhydride
(e.g., mixed acid anhydride with formic acid or aceric acid), active ester (e.g.,
succinimide ester), and the like, and can generally be defined as acylating

agents used for the acylation of amino group. For example, when an acid
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carboxylic acid, 6-hydroxybenzo[b]thiophene-3-carboxylic acid, 7- _
hydroxybea&gb&b&ﬁ%ophene-3-carboxy|ic aci d, 5-acetoxybenzo[ bkyi¥popsase- 3-
carboxylic acid, benzo[b]thiophene-3-carboxylic acid, and 5-

benzosul f onyl oxybenzo[ b] t hi ophene- 3-carboxvlic acid, 5- methylbenzo

[ b] t hi ophene-3-carboxylic acid, 6-methylbenzo[b]thiophene-3-_ carboxylic
aci d, 5- nehhbdgbiereraplsvesi tivhepmpaundr®b s reactefdvitg-a thionyl halide (e.g.,
met hoxybenzo[ b] t hi ophene- 3-carboxylic acid. These carboxylic acids may
have t he stbihylubbdéridas pdekbhetowbbykde (e.g., phoEpdmeosatiokidride,aci ds can
be prepared in accordance with nmethods as descri bed in N ppon Kagaku

Zasshi Vo. L8 ha\{cbus7per?t\i%h170§$deg,l8§31)y,1 hARQE. g., KRAIFK UhKasdd), a¥althe8Oke,NO.
10, 1067-1072 (1965), J. Chem Soc (c) 1899-1&%5 ?1967), J. Heterocycle.

(1662) "ana'3 sergifeR it o S GRS B2 bl ene MWeCrailedd e U
cor reepondSRnaRkESRKPERY By, Vb b HEE! DhmuSy POt gp2-384 (98 ar i de

(e.g., mxed acid anhydride with formc acid or acetic acid), active ester

(e.g., s&bdnnlikkde-kagaky-KapadVehe2 ilk6 (188@)can general |y be defined as
acyl ating agents used for the acylation of am no group. For exanple, when
an acid The reaction can be conducted under a coh8ition gendfalg/ ed1fdr the

PCT/ JP97/ 04527 halide is enployed, the conpound (I1l) is reacted with a

thionyl halgcdRiti@h 8f amihBig@B¥p. ClHbPikdfiple BROFRNURUS doaldedBatiBnGvith the
phosphorous trichloride, phosphorous pentachloride), oxalyl halide (e.g.,

Iyl chl grigels: Lkes cifbi i
doact i bed Pid RRUGR £l FEatadfic sliHiBEEAL ARIN LSS IR SEEAGESHpt 1767

(1978) Sy?é.%?,séisétg_élzét%%%, t(ejfzgghfsgcirofuran, dioxane), benzene solvent (e.g., benzene,

toluene, xylene), haiogenated solvent (e.g., dichloromethane, dichloroethane,
chloroform) as well as ethyl acetate, dimethylformamide, dimethyl sulfoxide,
acetonitrile, and those aqueous solvents, or the like, if necessary, in the
presence of a base ( e.g., organic bése such as triethylamine, pyridine, N,N-
dimethylaminopyridine, N-methylmorpholine; inorganic base such as sodium
hydroxide, potassium hydroxide,potassium carbonate, or the like) under
cooling at room temperature or under heating, preferably at a temperature
ranging from -20 T to ice-cooling temperature, or from room temperature to
a refluxing temperature of the reaction system, for a period of several min to
several hr, preferably for 0.5 hr to 24 hr, particularly, for 1 hr to 12 hr. In
the case of using the carboxylic acid in a free form without converting into the
reactive derivatives, the reaction is conducted in the presence of a condensing
agent (e.g., dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-

methylaminopropyl)carbodiimide, N,N’-carbonyldiimidazole) usually used

14



Shi n- Ji kkewoggg -Koza Vol . 22, 115 (1992)). The reaction c
conduct ed under a condition general ly used for the acylati o YIP3063
group. For exanple, in the case of condensation with the acid halide, the
reaction is carried out in a solvent such as an ether solvent (e.g.,

di et hyl et Hffhe L&h dSiuedt i W ARiofli OXane), benzene solvent (e.g., benzene,
t ol uene, ene), hal ogenat ed solvent (e.g., dichloronethane,

dlchloroethane chl t | or.am de,

di met hyl sul f oxige: ETIEL ?)t°3|sﬁh\ae‘ues§ﬁfhog%étégﬂeéﬁsﬁ%éﬂvgﬁ ;%rL&? fhe I'ike,
i f necessary, |n the resence, of base ( e.g., organic base such as
trlethylanﬁ‘f'f‘é’r RDES itk 2 Re ‘“iaﬁﬁgkﬂVFanlnopyrldlne N- et hyl nor phol i ne;

i norgani ¢ base such as sodi um hydroxi de, potassium hydroxi de, potassi um
car bonat e, Pooceshe? | i ke) under cooling at roomtenperature or under
heating, preferably a{, 4 temperature ranging from-20 C to ice-cooling

t enperature, or Homrmmrj gfure to a refluxing tenperature of the
reaction system for a pekrioddf several mn to several hr, preferably for
0.5 hr to 24 hr @gtlculagiy,
carboxyllc

der|vat|ve~ react|qnqis cond
agent (e.g., dlcyﬁlohexylcarbodllnldei(
met hyl am nopr opyl ) car bodi i m de, NN - caQQ'
14 WD 98/25919
PCT/ JP97/ 04527 in the condensation reactig he conmpound (I) of
t he present (:iiftcm@ can be al so preparfeqg fn %ﬁ%br anc&O@Xt h a et hod as

foll ows. 0 Step 3 N X
H P s

S
VD) @

rogo 12 hr. In the case of using the
nutoconvertlng_LnLa_Lhe reactive

presspee of a condensing
& hyl - 3-(3-

wherein the Y ring, R and X are as defined above, and the double bond on the
¢ -chain has E configuration or Z configuration.
(Step 1)

In this step, a compound of the formula (V) can be prepared by reacting an
amino compound of the formula (IV) with the carboxylic acid of the formula (III)
or its reactive derivative, this step can be prepared in accordance with the same
process as process 1. Some of the amino compound of the formula (IV) is
described that the process is disclosed in Chem. Pharm. Bull. Vol. 37, No. 6,
1524-1533 (1989).

(Step 2)

In this step, the compound of the formula (V) is oxidized into the

aldehyde compound of the formula (VI). This step may be carried out with

chromated oxidizing agents such as Jones' reagent, Collins' reagent,

15



Process 2 HOCC [err] wherein the Y ring, R and X
are as defigrfbsARoe, and the double bond on the [err] -chai PC’PI?1§9754527
configuration or configuration. (Step 1) In this step, a conpound
of the fornmula (V) can be prepared by reacting an am no conpound of the
formula (1V) with the carboxylic acid of the fornula (I11) or its reactive
derivati ve, pyhidénsirephiarocheo paepap efl dim uac dicloancecewirt & sbheentaweh g9 ocess
as process 1. Sone of the am no conpound of the formula (1V) is described

that the pr @msﬁldt%ddw&ﬂo%mﬂ(b@edmoﬂfam dBH1broMethard), ebier ﬁv.g.
1524- 1533 (1989). (Step 2 I'n this step, the conmpound of t formul a

(V) is ox'dagg,q kP ga{;ﬁahg&%gggﬁg SRIROUIL BlnblRs ! G4y éhﬁ{g'&nd&héo%h%g

may be carri |2|ng ones’ rea
Collins' rea V\09/25919
PCT/ 1P97/ 048550 rowﬁeam?%uemq BEHRrahbeErs py TRiR AR i R TR Pt

sol vent such as ) o i .
with oxidizing agents in the combination of appropriate activator agents (e.g.,

trifluoroacetic anhydride, oxalyl chloride) and dimethyl sulfoxide, if
necessary, in the presence of base (e.g., organic base such as triethylamine,
diethylamine).

(Step 3)

In this step, the @-chain of the aldehyde compound of the formula (VI)
is conducted into the compound of the formula (I). In this step, the
compound of the formula (I) can be prepared by reacting the aldehyde
compound of the formula (VI) with an ylide compound corresponding to the
rest part of the @ -chain in accordance with conditions of the Wittig reaction.
Further, the ylide compound corresponding to the rest part of the @ -chain can
be synthesized by reacting triphenylphosphine with a corresponding
halogenated alkanoic acid or ester derivative thereof in the presence of a base
according to a known method.

In the reaction of the other reactive derivatives or free acid with the
amine (II) or (IV), according to the property of each reactive derivatives or
free acid, in accordance with a known method, the reaction conditions are
determined. The reaction product can be purified in accordance with a
conventional purification, such as the extraction with a solvent,

chromatography, recrystallization, and the like.
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chl ori nat eq, rbon (e.g., chloroform dichloronmethane), ether (e.q.
et hyl et he%8¥§§$§§ydrofuran), or acetone, benzene, and the |??<"8W?H£?é§zg
at

cooling or roomtenperature for several hours. This step nay be al so
carried out wth oxidizing agents in the conbination of appropriate

activator agent Fhe&igectivé cofnpoandad®in ¢haPredéntenvarady kadbeotdtedrtand
di met hyl sul foxide, if necessary, in the presence of base (e.g., organic

base such ai?x#; I3 @Jx?)f%%&eﬂcgl%g etk LHBYARIVAC)s ?e%i?&@.p Fbr exa{n\ﬂl)leptﬁg"b&e%t

the [err] -chain o ehyde conpound o e formul a 'S conduct ed

into the c ound of, t he forpul ). In this ste t he conmpou of the
ormul a (1)L aRPRars b B et ba fah ehe 5 phESr Ref]in SSEurdBRIR I R € KaoMa
formula (M) with ap ylide conmpound caorresponding to the rest part of the
[err] -chaiIﬁthO%cchr%%ﬂé%d’vﬁtlﬁmBSF\d APYRET OF thgamiRtured crBRS PEPduced
Further, the ylide conmpound corresponding to the rest part of the a -chain
can be synidresidied dytheaeadthen tongiteond.phosphi ne with a correspondi ng
hal ogenat ed al kanoic acid or ester derivative thereof in the presence of a

base accordi ngWienaukagWcdmEhadd (I) of the bPedeR® ih aetib®in OfealthR n@! f1%an be
reactive derivatives or free acid with the amne (Il) or (1V), according

to the propgLiifededeh ot 8ALkL \Er HEIdtYAld #8Sr anli56 A& 2 iR AREPIGANCE

fe ' s b
with a known net%o , the reac?ion conditions are &%tern1neg. Tﬁe reacti on
product ca n _accor.dance. wth a conven urification,

Slch a5t ne* ShePace 8%l PrtEo8hPRaRh Llais 3 rarOtrShy T o YRt 2t on,
and the |iKke. i . 16 . MO 98/25919
PCT/ JP97/ 04isy¢ntion can be in the form for oral and parenteral administration.
Specifically, it can be formulated into formulations for oral administration
such as tablets, capsules, granules, powders, syrup, and the like; those for
parenteral administration such as injectable solution or suspension for
intravenous, intramuscular or subcutaneous injection, inhalant, eye drops,
nasal drops, suppositories, or percutaneous formulations such as ointment.

In preparing the formulations, carriers, excipients, solvents, and bases
known to one ordinary skilled in the art may be used. In case of tablets, they
are prepared by compressing or fomulating an active ingredient together with
auxiliary components. Examples of usable auxiliary components include
pharmaceutically acceptable excipients such as binders (e.g., cornstarch), fillers
(e.g., lactose, microcrystalline cellulose), disintegrants (e.g., starch sodium
glycolate) or lubricants (e.g., magnesium stearate). Tablets may be coated
appropriately. In the case of liquid formulations such as syrups, solutions, or

suspensions, they may contain suspending agents (e.g., methyl cellulose),

emulsifiers (e.g., lecithin), preservatives and the like. In the case of injectable

17



The objective compound (I) in the present invention can be converted into
a correspowip pgsesd er derivative, if desired. For exanple, thg®ahehisan
be prepared by esterification the carboxylic acid in accordance with a
known nethod. If desired, E isonmer, Z isoner or the m xtures can be

pr oduced dependl ng on the reacg on condl tions. When u5| ng a
compound ( IFPrBRiatiERs, ibeanbe iasiryR of solutien prsspansicmn Berlls o 2aneRLed
into ordinary formulations for oral and parenteral adm nistration. A
phar maceut iegzitlsgranposichimay cortiaan siape Rsicnrmpobititifg pgent bhdispeasorg agent,
invention can be in the formfor oral and parenteral adm nistration.

Speci fi cal land tHe ke, bEn tlor cadeadfech inlilahorituk dbiHR0ktb@niney alliquid

adm nistration such as tablets, capsules, granules, powders, syrup, and

the like; thEagIdtHn a?ﬁﬁ@iﬂl@&@'an@%’ﬂa@éﬁt M@ { e ad Gl e?%t ar'&g‘écftqglfﬁrﬁf? b4 on

or suspension for ravenous, intramuscul ar or sub ous 1 njection,

i nhal ant, e nasal drops. s gsitorie cut ous

fornul ati onégosﬁéﬁpztgorbl hE mespeasion. lﬁpsgﬁcﬁﬁ@pé?i%% Cﬁﬁg f &gr[uigoﬁqg
carriers, excipients, solvents g bases known to one ordlnary skilled in
the art nayTeRiREaasal Mogkage. of camBp dsed asifesplutios q5rFRPBEIOBPTERATAERS RNG
or fonulating an active ingredient together with auxiliary conponents.
Exanpl es ofcoasa!menduﬁoirmué#wna@mﬁénénps ap acpamider folrzmuiateinsingld yowdering
accept abl e exci pients such as binders (e.g., cornstarch), fillers (e.g.,

| act ose, mageac(y.gt, dyldroeypreplLitedbdpse,diagbo gy, arthish(seGdmististeedd sOditHm
glycol ate) or lubricants (e.g., nmagnesium stearate). Tablets nmay be coated

appropri at eﬂaséal Liwit{e Aﬁ%@n@tfwéuqu chif B8 ML @LIsONS a SMER) aftes YIHRS into a

sol uti ons, suspensi ons, they may contain suspendi ng agents (e.qg.,
met hyl cel | gtamon AU B RIS with §-so1efEf AW oiRh§§8ENAT I ves and the
like. In the case I njec 17

Although an appropriate dosage of the compound (I) varies depending on
the administration route, age, body weight, sex, or conditions of the patient, and
the kind of drug(s) used together, if any, and should be determined by the
physician in the end, in the case of oral administration, the daily dosage can
generally be between about 0.01 - 100 mg, preferably about 0.01 - 10 mg, more
preferably about 0.01 - 1 mg, per kg body weight. In the case of parenteral
administration, the daily dosage can generally be between about 0.001 - 100 mg,
preferably about 0.001 - 1 mg, more preferably about 0.001 - 0. 1 mg, per kg body
weight. The daily dosage can be administered in 1 - 4 divisions.

The following Examples are provided to further illustrate the present
invention and are not to be construed as limiting the scope.

The abbreviation used throughout the examples in the present invention
are shown as follows.

Me methyl

18



WO 98/ 259%% 98125019
PCT/ JP97/ 04527 formul ations, it may be in the formof sol ulﬁlg%mwo‘tsm

suspension, or oily or aqueous emulsion, which may contain

suspensi on-stabi | i zi ng agent or dispensing agent, and the like. In the
case of an inhalant, itategyfornulated into a liquid fornulation applicable
to an inhaler. In the case of eye drops, it is fornulated into a solution
or a suspensi onPhEspeci abeyyl i n t he case of nasal drug for treating nasal
bl ockage, it can be used as a solution or suspension prepared by a

conventi onal fornulating nmet hod, or as a powder fornulated using a
powdering agent (e.g., hydroxypropyl cellul ose, carbopole), which are
adniniste?§q6}9§ {he "nasal cavity. Alternatively, it can be used as an
aerosol a ng into a special container together with a solvent of

| ow boi | i ng p0|nt an approprl- e .dosage _of %he co -ound ()
vari es dep&R8e : A - 'h%'h“5*~ e hagridg
condi tions of the patlent and the klnd of drug(s) used together i f any,
and shoul é3be deternlned by the physician in the end, in the case of oral

adﬁlnlstqukﬂﬁ t he Iy dp@@@e ca éggl a.Iy betwe L 0.01 - 100
ng, preferabl .- 01 p %wefera il ng, per
kg body melght s he'tase’of D ---eral ‘aﬁﬁrnlstr t he dai |l y dosage

can generally be betmeen about 0.001 - 100 ng, preferably about 0.001 - 1
my, nore preferably about 0.001 - @& 1 ny, per kg body 3%wight. The daily

dosage can be B9 PRLERCH 4 85T 14 adhMct] 888 nvasrn BB MO8, Bl oo

are provided to ustr e the resent I'on re not to be

constued gL ag@nmmmc o M R Al peE gy 1
met hyl in 160 ml of 80 % aqueous tetrahydrofuran and 44 ml of 1N sodium hydroxide
was added 87 ml of 0.56N sodium hydroxide and 6.2 ml ( 48.4 mmol) of
benzenesulfonylchloride simultaneously with keeping at pH 11-12 with
stirring under ice-cooling. After the reaction completion, the mixture was
diluted with water, alkalized and washed with toluene. The agqueous layer
was weakly acidified with conc. hydrochloric acid under stirring. The
precipitated crystals were filtered, washed with water, and dried to give
14.33 g of 5-benzenesulfonyloxybenzo[b]thiophene-3-carboxylic acid (2).
mp 202-203 C.
NMR ¢ (CDCls),300MHz
7.16 (1H, dd, J=2.7 and 9.0Hz), 7.55-7.61 (2H, m), 7.73 (1H, m), 7.81 (1H,
d, J=9.0Hz), 7.90-7.94(2H,m),8.16(1H,d,J=2.7Hz),8.60(1H,s).
IR(Nujol): 3102, 2925, 2854, 2744, 2640, 2577, 1672, 1599, 1558, 1500,

1460, 1451 cm-!
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WD 98/ 25919 PCT/ JP97/ 04527

Ac Ao’} 925919 Ph phenyl Reference 1 Prepagafimieeézy

5- Benzenesul f onyl oxybenzo[ b] t hi ophene- 3- car bonvl chl ori de err|

To a solution of 8.63 g (44.4 mmol) of 5-hydroxybenzo[ b]t hi ophene- 3-
carboxylic acid (12 (J.Chem Soc _(Q), 1899-1905 (1967), M Martin-Smth et
al.) in 1@emenstl splysisfieotisHiePrShydrof uran and 44 m of 1IN sodi um
hydr oxi de was added 87 nml of 0.56N sodi um hydroxide and 6.2 m ( 48.4
mmol ) of [Eizén@s)ulc,shgBdhBari; 84918l t aneously with keeping at pH 11-12
with stirring under ice-cooling. After the reaction conpletion, the

m xture wagoudid Wepdcvdd. 83088 ©3;S,abloal i zed and washed with toluene. The
aqueous | ayer was weakly acidified with conc. hydrochloric acid under

stirring. The .%Efﬁ%ﬂirg %?%‘?'5% és(tlé!ﬁm"éﬁéﬁ oFltht &1ede MRZNRG ¥4 th water, and

dried to give

5- benzenes Ifon t hi rboxyli,c aci 02-203
CerrlC N X%w%;g%wﬁﬁ ?ﬁarﬁéxﬂa&'z\mf‘d b sroRe
755761(2H 7.73 1Hr‘[z 81 1H d, J=9. OHz) 790794(2Hn)8
16(1H, d, J= zhw;xyifosm@mdg) 3.5 m(lmapamnolzsmuoasizshlongmanémmzaé
2577, 1672, 1599, 1558, 1500, 1460, 1451 cnt

toluene was reﬂuxed for 1.5 hours, and then concentrated under reduced

pressure to give 5.89 g of the objective compound (3).

Reference 2

Preparation of 5-Acetoxvbenzo[blthiophene-3-carbonvl chloride (5§

HOOC 0S0,Ph HOOC, OH
S T
S S

2 1

HOOC QAc CIloC OAc
I TJ
S S

4 5

A solution of 100 mg (0.3 mmol) of the above obtained 5-
benzenesulfonyloxybenzo[b]thiophene-3-carboxylic acid (2) in 1.2 ml of 1N
sodium hydroxide was allowed to stand for 8 hours at 40 *C. Hydrochloric
acid (1IN, 1.2 ml) was added thereto, and the precipitated crystals were
filtered, washed with water, and dried to give 58 mg of 5-
hydroxybenzo[blthiophene-3-carboxylic acid (1). Yield 96.6 %.
mp 262-263 T.

A solution of 1,140 mg of the above obtained 5-
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PCTI JP97/ \(;?ggzgﬁ?% enental analysis (for Cerr]Herr]Jerr] s'[’%?’ﬁ’%”"“i% cd.

(%: C/53.88;H3.01;S,19.18 Found (% : C, 53.83;H 3.03;S, 19.04
m xture of 5.582 g (16.7 mml) of the above obtained 5-

benzenesul Iﬁp&nydxgbyhem[bd)ﬂﬁpphémpﬁemb@xghcmi@ (Lxiraliml e2)pcedcdmdyydoide
di met hyl formam de, 3.57 m (50 mmol) of thionyl chloride and 22 m of

tol uene vagnd af i %€ ykrind vPa 18Ub&e ddcs thR@Nfos MEEHES.at Attt N@RNtioABSCEd
pressure to give 5.89 g of the objective conpound (3). Ref erence 2

Preparati of,pfy, %hé%b&’ﬁ‘f@%%é}ﬂe@ R%hﬁﬁ%éir%a&P@éylcegMo@fﬂg@%Rﬁg

[err]
100 mg (O.

e _[err]
uti on of

oz ene s o PR B AEREal Rt Rokaeds Fabbady it et @ ﬁiﬁei % gireor 1N

sodi um hydroxi de was allowed to_stand for 8 hours at 40

Hydr ochl or 1.849mg af émethsé)emzy (hi&hropheag-3- ﬁéF‘éQ’%Yllcaﬁ@}dt%‘lé pr ee;hdpEP’( Bt%d

crystals were filtered, washed with water, and dried to give 58 ng of 5-

hydr oxybenmcp[bﬁ&—lﬁﬁ@p?@ene- 3-carboxylic acid (1). Yield 96.6 %
[err] C
A mixture of 1,349 mg of the above obtained 5-

mp 262- 263

acetoxybenzo[b]thiophene-3-carboxylic acid (4), a drop of dimethylformamide,

1.22 ml of (17.13 mmol) of thionyl chloride and 25 ml of toluene was refluxed

for 1.5 hours, and then concentrated under reduced pressure to give 1,454 mg

of the objective compound (5).

Reference 3

llethanol (IVA-b-1) and (AR, 2R 3S.  55)-2-(2-Amino-6,6-

dimethvlbicvelof3.1.1lhept-3-vDethanol (IVA-c-1

&-“‘\coocm 1) Na/n-PrOH 3R‘\/0H @3/\, @\/\/
NOCH;  2) PhCOOH

2RNHz 2S'NH; 2R NH»

6 IVA-a-1 IVA-b-1 IVA-c-1

The compound (6) (Chem. Pharm. Bull. Vol.37, No.6 1524-1533 (1989))

was reduced with sodium according to the method described in the above

literature, and the compound (IVA-a-1) was removed by filtration as the

benzoic acid salt. The mother liquor (79 g) was suspended in 150ml of ethyl

acetate, added 260 ml of 1N-hydrochloric acid, and stirred. The aqueous
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A solution of 1,140 ng of the above obtained 5-
20

845910
PCT/ JP97/ 04527 hydr oxybenzol[ b] t hi ophene- 3- carboxylic acid
acetic anhydride and 4 m of pyridine was allowed to stand for 3 hours.

After addifion of m xture was stirre hours under

i ce-coolin y%’n%chaH"éte‘glf é’fvé’dlaé’re%twaﬁssb% 1 gf“”r e‘%?é 1%@%&&?&“’

water, and dried to give 1, 349 of

5- acet oxybeéD??b}i?haoﬂk@ﬁéagedwﬁbx%ﬂhb'é agetate( 4 hevwrgagiofa@@ oy as wasigg- 240
[err] C A mxture of 1,349 ng of the above obtained 5-

acet oxybenmtlb]w\td’rje@pbﬁdeir&d:avéma;xhydrcam' oha@gdpsivem dndfntefand concentrated

di rethyl formam de, 1.22 m of (17.13 mmol) of thionyl chloride and 25 m

of tol ueneywasr refhlbxePredsiirel - @Haowt%m@@@lm%@l&w@mtg 8t ed Fg;rwl@g reduced
pressure to give 1, 454 nmg of the objective conpound (5) ef erence 3

Eé;:p? o ol orffin 4D O.ph Bt 90 % apaihanpl, pdsorbed by 500 ML of an ionexshapes
2 -
3.” me§ ﬁﬁ bi ?w%?ﬁg?@@méépf%lﬁi&ﬁf&msl I, apgelpteq with 2.2 Loof water angpe

conpound (6%’ éChem Pharm Bull. Vol.37, No.6 1524-1533 (1989)) was

reduced wi ANN-3ciueh areamsi smgmaniethy agradiendasethashd in the above

literature, and the conpound (IVA-a-1) was renoved by filtration as the
One fraction: 300ml. Each fraction was checked by thin-layer

{’C’f,’.ﬂw7/()452#’1 of

chromatography (the developing solvent ; chloroform: methanol: conc.
aqueous ammonia= 90: 10: 1). The fractions 3-8 were collected, and
concentrated under reduced pressure. The residue was crystallized from
hexane; recrystallization afforded 538 mg of needles.

mp 117-118 C.

NMR 6 (CDCls),300MHz=

1.01 and 1.21 (each 3H, each s), 1.34 (1H, d, J=9.9Hz), 1.52-1.66 (2H,m), 1.
80-2.07 (4H,m), 2.18 (1H, m), 2.48 (1H, m), 3.12 (8H, bs), 3.49 (1H, dd,J=3.
9 and 9.6Hz), 3.61 (1H, dt, J=2.4 and 10.5Hz), 3.84 (1H, ddd, J=3.3, 4.8 a
nd 10.5Hz).

IR(Nujol): 3391, 3293, 3108, 2989, 2923, 2869, 2784, 2722, 2521, 1601, 1489,
1466 cm-!

[a]p23-2.5° (¢=1.02,CH3OH)

Elementgl analysis for (C11H21NQ)

Caled.: (%): C,72.08;H,11.55;N,7.64

Found: (%): C,72.04;H,11.58;N,7.58
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benzoi ¢ aci glt The not her liquor (79 g) was suspended in 150m of ethyl
acetate, ad of IN-hydrochloric acid, and stirred. TRETARGEBAFT
21 WD 98/ 25919

PCT/ JP97/ 04527 | ayer separated fromthe two | ayers was basified with 65

m of 4N-sodi umBhylne SEX -yt ¥t 41084 89 s, tth eOfthubtaGe 8t B uld R Or gani ¢
| ayer was washed with water, and dried over anhydrous magnesium sul fate

and concentt eth e(ggug 2 be, & ngd oily residue (6.7 g
of 30 @) mg@éﬁggggr&\}ed éltn Wﬂf g0 /orrgt harﬁ%lg adsor bed by 500 m of an

Rl I R AR R e

fraction: Each fragcti on was checked by th| n-1 ayer _ chronat ography
(the devel oﬁ&?@ thgrpentstallizption frommbenane s disgelyed ingfuwd of ethwhanesatego:

10: 1). The fractions 3-8 were collected, and concentrated under reduced
pressure. The wlishdues added raysilakionzeii3® nonof étdwyd e t 4 Eceorsthirh inigz A19i30g of
af forded 538 ng of needles. np 117-118 [err]C. NWR [err]

(CDA [err]) b3n@dddzacid .. OlTﬁél@réclaita@:Q&th@dd,ls aaGh ﬁﬁteréld 34 (;NGHQ g8 g%f%h%
1.52-1.66 (2H,n), 1. 90-2.07 (4H m, 2.18 (1H n), 2.48 (3H

bs), 3.49 dt J=2.4 and 10. 5%&) 3. 84
(i?—l ddd, S%ghﬁma]aésalt%mge 8°ﬁ¥%hndgg%éw 3391, 3293, 3108, 2989,

2923, 2869, 27 2521, 1601, 1489, 1466 cnferr] 1 [[err]]
Derr]-2. 5[err?§? 128{32 yCH err] OH)

The fractions 10-17 were collected and concentrated under reduced
pressure. To a solution of 2.66 g of the residue in 15 ml of ethyl acetate was
added 11 ml of ethyl acetate containing 1.77 g of benzoic acid. The
precipitated crystals were filtered to give 4.08 g of needles.
mp 160-161 C.
NMR 6 (CDCls),300MHz
0.61 and 1.06 (each 3H, each s), 1.36 (1H, m), 1.53-1.65 (2H, m), 1.75-1.88(2H,m),
1.95-2.04 (4H, m), 3.18 (1H, d, J=6.3Hz), 3.58 (1H, dt, J=3.0 and 10.8Hz), 3.81
(1H, m), 5.65 (4H, bs), 7.33-7.42 (3H, m), 7.98-8.01 (2H, m).
IR(Nujol): 3320, 2922, 2854, 2140, 1628, 1589, 1739, 1459, 1389 cm"!
[a]p?8-31.8° (c=1.01,CHsOH)
Elemental analysis (for C1sH27NOs)
Calcd.: (%): C,70.79;H,8.91:N,4.59
Found: (%): C,70.63:H,8.86;N,4.58

By means of X-ray crystal analysis, the structural formula was

identified as that of (1R, 28, 3S, 5S)-2-(2-amino-6,6-
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El emental analysis for (CJerr]JHerr]NO Calcd.: (%: C, 72.08;H, 11. 55;
lgl,27. 64 %ugggz%%%igg C,72.04;H,11.58; N, 7. 58 PCT/IP97/04527
PCT/ JP97/ 04527 By nmeans of X-ray crystal analysis, the structural
formula was ,.identified as that of (1R 2R 3S, 5S)-2-(2-am no-6, 6-

di met hyl bi c§upgEaylbicy %@tlé]]%})te?ﬁé}ﬂf happl/ALGA b 1% The nmother |iquor (2.9
g) after the recrystallization from hexane was dissolved in 15 m of ethyl
acetate, to which was added a solution of 30 m of ethyl acetate
containing 1.93 g of benzoic acid . The precipitated crystals were
filtered toEgiawepld. D3 g of the benzoic acid salt of the conpound
(I'VA-a-1). np 182-183 [err]C. The fractions 10-17 were coll ected
and concent P%%&iré%%ir?'bf @%ﬁﬂ?xﬁg :Zﬁr’iegﬁlﬂ Q%Eé@la%} ?té’%rv%@tq%\f'?e%iz%g? lgplop};[er}xe-
residue in yI acetate S

containing 1.4 3hyDSRA0 d. . J-

to give 4.08 y res — neetentens
0.61 and 1.Q6 (each 3H, each s), 136(1H n, 153165(2H n,

1.75-1.88(2 , 1.95-2.04 (4H, m, 3.18 (1H, d, J=6.3Hz), 3.58 (1H, dt,
J=3.0 and 10.8Hz), 3.81 (1H rr) 5. 65 4H bs) 7.33-7.42 (3H, m,
7.98-8.01 (@ gzq 29 00 ezg 589, 1739,
1459, 1389 [r [[err]] -31 8 [er Ierrent al
analysis (for r]H[err]qurr]) %@7
ITA-a-1
IA-a-lO

"\\\__'—/\/\ I NN
@ o COOH step 3 @k COONa
N - \[_:Ej.

1A-a-5 L&-a-6
(Step 1)

To a solution of 1,450 mg (5.2 mmol) of a compound (IIA-a-1) (Japanese
Patent Publication (Kokoku) No. 23170/1994) in 25 ml of tetrahydrofuran
were added 2.6 ml (18.7 r.nmol) of triethylamine and 1,454 mg (1.1 mmol) of
5-acetoxybenzo[b]thiophene-3-carbonyl chloride (5) obtained by the reference
2. After stirring for 1.5 hours, the mixture was diluted with water, and
extracted with toluene. The organic layer was washed with dilute
hydrochloric acid and water, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was chromatographed on
silica gel (toluene:ethyl aceta-te=9:1) to give 2,481 mg of the compound (IA-
a-10). Yield 96.1 %.

[@]p22=+48.0" (c=1.01%,CH3;OH)
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Calcd.: (%: C 70.79;H,8.91;N,4.59 Found: (%: C 70.63;H, 8.86; N, 4.58

By means oVO®828%19%rystal analysis, the structural fornmula WRETIPHUMST i ed
as that of (1R 2S, 3S, 5S)-2-(2-am no-6, 6-

23 WO 98/ 25919

PCT/ JP7] O ent SRR QU6 CLILANGEPL 1yl gt hanol (1 VA-b- 1),
Exanple 1 Preparation of Sodium (52)- -{( 2R 3

59)- 2 (5. et xyhnzoleal s ggon

3-yl -car bo et h\?/{?bl\le:2 glob??,s 421] hept - 3-vl } - 5- hept enoat e
(IA-a- To a solution of 1,450 ng (5.2
mol ) of aFEBHﬂS(‘IP]d Q1(117A5%HL ;iggﬁa%éﬁs ®2%ent Publication (Kokoku) No.
23170/1994) in 25 m of tetrahydrofuran were added 2.6 m (18.7 mmol) of
triethyl amiStepa?d 1,454 ng (1.1 nmol) of
5- acetoxybenzo[b]thlophene 3-carbonyl chloride (5) obtained by the
reference 2. Afd erso$tiiiohiof@,857 nlg B4178UkInoll B¢ the xibove okaaintd végdouwhlh
wat er, and
(IA-a-10) in 25 ml of methanol was added 4.1 ml (16.4 mmol) of 4N-sodium
hydroxide. After stirring for 6 hours, the mixture was neutralized with 17
ml of 1N-hydrochloric acid, diluted with water, and extracted with ethyl
acetate. The organic layer was washed with water, dried over magnesium
sulfate and concentrated under reduced pressure. The residue was
recrystallized from ethyl acetate/n-hexane to give 1,859 mg of the compound
(IA-a-5) as prisms. Yield 86.5 %.
mp 142-143 C.
[¢]p283=+47.6" (c=1.01%,CH3;0H)
Elementary Analysis (for C2sH31NO4S)
Caled.(%): C,68.00;H,7.08;N,3.17:5,7.26
Found(%): C,67.93;H,7.08;N,3.19;5,7.24
(Step 3)
To a solution of 203 mg (0.46 mmol) of the above obtained compound' _
(IA-a-5) in 3 ml of methanol was added 0.42 ml (0.42 mmol) of IN-sodium
hydroxide, and the mixture was concentrated under reduced pressure. The
residue was dissolved in a small quantity of ethyl acetate, and diluted with

n-hexane. The insolube material was dissolved in methanol, and

concentrated under reduced pressure to give 210 mg of the objective
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extracted with toluene. -The organic | ayer was washed with dilute

hydr ochl ory kekgand wat er, dried over anhydrous magnesi um gu} L =sand
concentrat?g%fr?gglrg reduced pressure. The residue was chronat%(g#/g%%@észgn
silica gel (toluene:ethyl acetate=9:1) to give 2,481 ng of the conpound
(A~ a-10). Yield 96.1 % Yl[err]]D[err]:+48.O (c=1.01% CH err]H

24 Wocogpp8edgIA-a-6). Yield 98.5 %.

PCT/ JP97/ 04527 El ementary Analysis (for Clerr]Herr]NJerr] S O1H [err]
O Cal cd. (#))p?5€+88.984(d%1700%; OH208); S ,6.42 Found(%: C ,67.23;H7.12; N
,2.86; S ,6.59 (Step 2) To a solution of 2,357 ng (4.73 mmol ) of the

above obt aied a0aRPAMAIyis A3 BAHLHR028NY - of siEtHfnol was added 4.1 m
(16.4 muol ) of 4N-sodium hydroxide. After stirring for 6 hours, the

m xture wa t Al i ze it Tor. i\ lrochl.ogic acid, diluted with
wat er, andﬁgg‘ﬁ!a@@édé\l\?%“r\ligl%ﬁhéls1’gicggga%’é’G%ééi]\g%gél?\flgéc | ayer was washed with
water, dried over magnesi | fat n oncentrated under reduced
pressure. %ﬁ@nfié/?)dug'ﬁé%%eg#é agi]iaaz'gd f?‘%’ﬁlé’tvﬂ;ﬁs acet at en- hexane to
give 1,859 ng of the conpound (IA-a-5) as prisns. Yield 86.5 % np
142-143 [err]C. [[err]][err][err]=+47.6 (c=1.01% CH ere]OH) El enentary
Analysis (for Cerr]Herr]NJerr]S Calcd.(%: C,68.00;H 7.08;N,3.17; S

, 7.26 Foulixa¥ple@,67.93;H,7.08;N,3.19; S ,7.24

Preparation of (67)-7-[(1R.2S5.3R 58)-2-(56-hvdroxvbenzolblthiophen-3-vl-

@35/VOH step 1 oH step 2 ®/\8Ho
@:\O/ 0SO,Ph N 0S0zPh
N H

2§NH;
IVA-b-1

(Step 1)

To a suspension of 916 mg (3 mmol) of (1R, 2S, 38, 55)-2-(2-amino-6,6-
dimethylbicyclo[3.1.11hept-3-yl)ethanol benzoic acid salt in 3 ml of water was
added 3.1 ml of IN hydrochloric acid. The precipitated benzoic acid was
extracted with ethyl acetate. The aqueous layer was adjusted at pH 10.5
with 700 mg of anhydrous sodium carbonate, to which was dropwise added a

solution of 1.06 g (3 mmol) of 5-benzenesulfonyloxybenzo[blthiophene-3-
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(Step 3) a solution of 203 ng (0.46 mmol) of the above obtained
conpound (WR%’@?I in 3 mM of nethanol was added 0.42 m (0. 4BCHIBYY04837
IN-sodi um hydroxi de, and the m xture was concentrated under reduced
pressure. The residue was dissolved in a small quantity of ethyl acetate,
and di | ut ed cakbényinchiexidwe(3) Thes inflsafl teloea Kpdr@fipd n Waa fidirsk 6| heads| Bhe

nmet hanol , and concentrated under reduced pressure to give 210 ng of the

obj ective pivture was diluted with water and extracted #2th to]uen\é\o 9%/, hRic
PCT/ JP97/ 04527 conpound (I A-a-6). Yield 98.5 % [[err]]Derr]=+38. 9[err]

7520 P50 Uy AR L3 S Al

06340H669N3138673Na 68 nple 2 Prepatatiqn of (5Z2)-7-
[(1R 2S. 3RCSByepUEAsRFRISEyBERS T Bf%srﬁuaﬁhea“hg fyus- -obtaihed Fosidue 11,8 8 Wad

car bonvl am no) - 6. 6- di net c;/I - bi cvcl 0{3 1.1]hept-3-vl]-5-heptenoic acid
(1 A-b- chromatographed on silica gel (hexane: ethyl acetate=1:1) to give 1.4%97g of

the compound (VA-b-1). Yield 99.8 %.

[@}p23-81.1° (c=1.00,CHsOH)

Elemental analysis (for C26H2sNOsSz < 0.2H20)
Calced. (%): C,62.05;H,5.89;N,2.78;S,12.74
Found (%): C,62.03;H,5.93;N,2.79;8,12.72

(Step 2)

A solution of 0.61 ml (8.6 mmol) of dimethylsulfoxide in 9.7 ml of 1,2-
dimethoxyethane was cooled at -60°C, to which was dropwise added 0.37 ml
(4.3 mmol) of oxalyl chloride. After 15 minutes, a solution of 1.427 g (2.9
mmol) of the above obtained compound (VA-b-1) in 11 ml of 1,2-
dimethoxyethane was added thereto. After stirring for 30 minutes, 1.2 ml of
triethylamine was added, and the mixture was stirred for 30 minutes, and
warmed up gradually to room temperature. The mixture was diluted with
water and extracted with toluene. The organic layer was washed with water,
dried over anhydrous magnesium sulfate, and concentrated under reduced
pressure. The thus-obtained residue was chromatographed on silica gel
(hexane: ethyl«a'c.ét.ate=6:4) to give 1.338 g of the compound (VIA-b-1). Yield

- 94.1 %.

[@]p24-29.1° (c=1.01,CH3OH)
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[err] (Step 1) To a suspension of 916 ng (3 mmol) of (1R, 2S, 3S,

55) - 2- (2- ang,AQs » dinmethyl bicyclo[3. 1.1]hept-3-yl)ethanol i cid
salt in 3 :RVB%%\{}?H was added 3.1 nl of 1N hydrochloric a&cﬁﬁ%ﬁé&z‘?

preci pitated benzoic acid was extracted with ethyl acetate. The aqueous
| ayer was adjusted at pH 10.5 wth 700 ng of anhydrous sodi um carbonat e,
to whi ch waBlemepilsesdrdedfoa C:sBkaNOdir (08.4H208 g (3 nmol ) of

5- benzenesul f onyl oxybenzo[ b] t hi ophene- 3-

26 WO 881c8h9%9: C,61.85;H,5.55;N,2.77;8,12.70

PCT/ JP97/ 04527 carbonyl chloride (3) in 6 m of tetrahydrofuran. After

1.5 hours, thendeterea.9wE, byt edrosstip gt er and extracted with tol uene.
The organic |ayer was washed with water, dried over anhydrous nagnesi um

sul f at e, an%tec centrated under reduced pressure. The thus-obtained
resi due (1. gf s chromat ographed on silica gel (hexane: ethyl
acetate=1:1) to give 1.497g.qof the conpo &%} VA-b-1). Yield 99.8 %
[[err][err][err A SE?H‘t’ésr‘P‘]‘%fér?Lz. éd%@FEPPﬁ " Elenental analysis (for
Cerr]Herr]NJerrS[err] O.[err]Herr]O Calcd. (%9: C 62.05;H, 5.89;
N, 2. 78; S, 12¢carboxFbutyltfimhenglmropdoni gmoBromizie7an & 110162 (9(:Smey) 2f
solution of 0.61 m (8.6 mmol) of dinethylsulfoxide in 9.7 m of 1,2-
di met hoxyet patmssiws cbateddatn 6] ef téGahydroftirah was sciropifecl adde difie?7
m (4.3 mol) of oxalyl chloride. After 15 mnutes, a solution of 1.427 g
(2.9 ice-cooling. To the mixture was added a solution of 1.288 g (2.6 mmol) of the
above obtained compound (VIA-b-1) in 4 ml of tetrahydrofuran over 6 minutes,
and the mixture was stirred at the same temperature for 2 hours. The
mixture was diluted with 15 ml of water, acidified to pH 10.5 with 1N
hydrochloric acid, and washed with 15 ml of toluene twice. The aqueous
layer was acidified with 1IN hydrochloric acid at pH 8.0, added 1.15 g (10.4
mmol) of anhydrous calcium chloride, and extracted with 15 ml of ethyl
acetate twice. The organic layer was diluted with 16 ml of water, acidified
with 1N hydrochloric acid at pH 2-3, and extracted with ethyl acetate. The
organic layer was washed with water, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure to give 1.44 g of the
compound (IA-b-1’). Yield 95.5 %.
The compound was used for the next step without further purification.
(Step 4)
To a solution of 1.44 g (2.6 mmol) of the above obtained compound (IA-
b-1’) in 2.8 ml of dimethylsulfoxide was added 3.9 ml of 4N sodium hydroxide,

and the mixture was stirred at 55 C for 3 hours. The mixture was diluted
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mmol ) of t obt ai ned conpound (VA-b-1) in 11 m of 1,
di met hoxyeph%ﬁﬁgﬁ\%g added thereto. After stirring for 30 mi n@F@é’ngoﬁzh of

triethylam ne was added, and the m xture was stirred for 30 m nutes, and
war med up gradually to roomtenperature. The m xture was dil uted vvith

wat er and exithacied amd kasakdeneh Ehenlafgahiand ayide. WweBhavaghedusidfermaber ,
dried over anhydrous magnesium sul fate, and concentrated under reduced

pressure. e}{]a?cflffmasws)m 2] Yo2B1 € aWAE &M&m&e&r@%aﬁe%méﬁ@%g%he

(hexane: acet at e=6: to give 1.338 g of the conpound

Weld o4 3% pblrvdstrbbet s Q! s b AL Spnesion

PCT/JP97/045 rrental anal ysis (faqr err]Herr]NJerr S[er [err]

0. 4H err] OFY %&Fe %Ce@reie%ﬁnﬁesgsguw%P??S%‘rfztwveﬁoﬂé 1&? 61.92;
H560N27981288 (Step iﬁo Asuspensmnof1729(39mm|)of
4- car boxybmrwtrrd ﬁlﬁehyl)phésp b dhtr omi de and 1.016 g (9 mmol) of
potassiumt-butoxide in 9 m of tetrahydrofuran was stirred for 1 hour
under i ce{e0eki-98.0° Te=1lta,0Hx0H)e was added a solution of 1.288 g (2.6
mmol ) of the above obtained conpound (VMIA-b- 1) in 4 m of tetrahydrofuran

over 6 m NY¥EsrentN5ndiR6isesd O g\{\ﬁ@ gt.ig ppdont the same tenperature for 2
hours. The mﬁrfnure I\}vag lsrY‘fut eds N h ‘15 ??vvater acidified to pH 10.5

with 1IN hy(gal(c)gra%)rbcﬁ,,a&ﬁ %%\Qﬁﬁqu]%th 15 m of tol uene tw ce. The

aqueous
Found (%): C,67.51;H,7.15;N,3.38;5,6.96

IA-a-5 1A-a-17

A solution of 11.04 g (25 mmol) of (56Z)-7 [(lR 2R,38,565)-2-(5-
hydroxybenzo[bjthiophen-3-yl-carbonylamino)}-6,6-dimethyl-
bicyclo[3.1.1]hept-3-yl]-5-heptenoic acid (IA-a-5), 4.32 g (18.8 mmol) of 1-
methyltetrazol-5-yl disulfide (4. Org. Chem., 50, 2794-2796 (1985),
M.Narisada, Y.Terui, M.Yamakawa, F.Watanebe, M.Ohtani, and H.Miyazaki
et al.) and 2.84 g (17.3 mmol) of 2,2’-azobisisobutyronitrile in 1.1 L of benzene

was refluxed with stirring for 8 hours. The mixture was extracted with 400
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layer was acidified with 1IN hydrochloric acid at pH 8.0, added 1.15 g (10.4

mol ) of agbywedress cal cium chloride, and extracted with 15 ni;cf,fJP@tolgyj-,
acetate twice. The organic layer was diluted with 16 m of water, acidified

with I'N hydrochloric aC|d at pH 2-3, and extracted with ethyl acetate The

organic Iay r was S wa dri over anh drous mag

sulfate, o Ofont Wapg %‘Hﬁetmfeetmf@d 2greotd @WeWiSé&l%%&H
conmpound (IA—b 1'). Yield 95.5 % The conpound was used for the next step
wi t hout fuhxclmchﬂ)wpfancehtamthe rseeipitpte was collgeted ko fidtiagirrof Thed g (2.6
mmol ) of the above obtained conmpound (IA- Db-1') in 2.8 m of

di net hyl supfezxpriatevisl . 88dgow 3s 8hnd matogdipded ernstiyel gad (bhlorodotint:ne m xture
was stirred at 55 [err]C for 3 hours. The m xture was dil uted

28 WOL38h 22819 10 : 1) to give 6.93 %of the comfound The obtained compound
PCT/ JP97/ 04527 with water and washed with of toluene tw ce. The

aqueous | aygl 418%,88i'dd & o%ttewotaggﬁhacnge' 9, tvgmac | fas a8 3G 61, L1

et hyl aceta ani ¢ "l ayer ter ried:
anhydr ous nmagnesi um ulfate nd con e ed und C ress re to
y 9 ¢ ﬁ / 28m¥ o? et

give 1.097M§RPX¥IRRZYIZmIRRNRA P}a\%%f}ve er un
[[err]][err][err]-43.0[err] (c=1.01, CHEerr] OH) El emental anal ysi s (for
d err] H ericprcoding S Tle preapiatesraiiltecall dd. qivg 7. €5 Grofaherrrystalliyes. 15:
S,7.20 Found (%9: C,67.51;H,7.15; N, 3.38;S,6. 96 Exampl e 3

product, which was recrystallized from isopropyl alcohol/ ethyl acetate/ ether

(= 2/10/5) for purification.

mp 108-111 C.

[@])p23+18.9° (c=1.00,CH3OH)

The purity of the isomer of the 4-methoxybenzyamine salt was analyzed

by HPLC. Result: (E-isomer) : (Z-isomer) = 98.4 : 1.6.

[HPLC condition] Column: YMC-pack AM-303-10(10 # m.120A.0DS) (4.6mm

® X250mm); flow rate:lml/min; detection:UV 254nm; mobile phase:

acetic acid/water/acetonitrile=0.1/52/48; retention time: (E-isomer) 21 minut

es, (Z-isomer) 23 minutes.

The purified 4-methoxybenzylamine salt (1.6 g ) was suspended in 25 ml of
water, acidified with 25 ml of 1N-hydrochloric acid and extracted with ethyl
acetate. The organic layer was washed with water, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure to give 1.21 g of
the compound (IA-a-17).

[@]p?+14.4° (c=1.01,CHsOH)

Elemental analysis (for C2sH31NO4S « 0.1H:20)
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Preparation of (5E)-7-[ (1R 2R 3S.5S)-2-(5-hvdroxybenzol[ b]t hi ophen- 3-vl -
car bonvl an®$8/&51%- di et hyl bi cvcl o 3. 1. 1] hept - 3- vl | - 5- hept erRGEHIREE08527
(IA-a- 17) [err] A solution of 11.04 g (25 nmol) of

(52)-7-[ (1R 2R, 3S,5S)-2-(5- hydroxybenzo

[ b] t hi ophercafica/l(%gacmﬂvi 7 YN, Bs; 507 st hyl -
bi cyclo[ 3. 1. 1] hep -'5- hepten0|c aci d (lA-a-5), 4.32 g (18.8 mmol) of

1- nethyltetr isw Chem, 50, 2794-2796 (1985),

M Nar i sada]';e n%% %ﬁ ?g ﬁw 8 gﬁ&%&% e, M Ont ani, and H Myazaki et
.) and 2.84 g (17.3 mmuol) of 2,2 - azob|5|sobutyronitrile in1l.1L of
benzene was refluxed with stirring for 8 hours The m xture was extracted

wi th 400 WD 98/ 25919

PCT/ JP97/ 04527 Comipoynds. aqnchbaamrInCHya?ad%an@tem%ln the sagecwganesyisrtheas
acidified with hydrochloric acid, and the precipitate was coll ected by
filtration.abblhe Exampi¢s bad ehéﬁzhﬁﬁt}ge) folbsw ity taddeolyrblied 4on silica gel
(chloroform nethanol = 10: 1) to give 6.93 g of the conpound. The

obt ai ned conpound was dissolved in 69 nml of dinmethoxyethane, to which was
added 2.15 g of 4- methoxybenzyl am ne, and successively diluted with 120m
of ether under ice-cooling. The precipitate was filtered to give 7.45 g of
the crystalline product, which was recrystallized fromisopropyl alcohol/
ethyl acetate/ ether (= 2/10/5) for purification. np 108-111 [err]C.
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[[err]][err][err]+18 9lerr] (c=1.00,CH err] OH) The purity of the

i soner gt hoxybenzyam ne salt was analyzed by HPL

(E-i sorrer) Fé I'soner) = 98.4 : 1.6. [HPLC condition] Col &Cﬁ?@l\)eﬁsn

AM 303- 10(10 g m120A.0DS) (4.6mm J[err] X250mm; flowrate:lm/mn;
detection: UV 254nm nobil e phase: acetic

aci d/ wat efMabdetloni tril e=0.1/52/48; retention tine: (E-isoner) 21 mnut es,

(Z-isomer) 23 minutes. The purified 4-net hoxybenzylamne salt (1.6 g
) was suspended . acidified with 25 m of 1IN -hydrochloric
acid and extrac W= EtTh-gRcethte. The organic | ayer was washed with

nhgdrous rmagnes)j um sul fate, and concentrated under
reduced pressur 1.21 g of jthe conmpound (Il A-a-17).
[[err]][err][er el dd CH[ err] OH) El enental anal ysis (for
Cerr]Herr]NJerr]S 0. 1H[err]0)

water, dried ov

30 WD 98/ 25919
PCT/ P97/ 04%%:4 dN{;a d. (% :,C 67.72;H.7.09;: N, 3.16;S,7.2 Found( % :
C, 67.59: H 7. 26p gﬁ S, 7.3 Wuﬂﬁds d physfcal constants

obtained in the sarre manner @s the above Exanples are shown in the

followwng table 1 -table 14. OAc
w0 wes m

S S
Br QAc
1A-a-2 H w I-A-a-10 CH, w
S S
F
1Aa3 H \Q_D\B, 1Aall H z—g
S 5
JA-a-4  H z_Q IA-a12 H z—Q‘F
s s
Br OH
OH 1A-a-13
1Aas H Z—Q ]
S S oac

L ’
S
S

S
I1A-a-7 H z—Q\OH
S 1Aa16 [ w
S
I1A-a-8 H w OAc
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31 WD 98/ 25919
PCT/ JP97/ 0362 98/25919abl e 1 [err]

PCT/IPY7/04527

Table 2
Compd.No. Compd.No
IS A~ ~_-COOH 3 —
IA-a-17 o o 1A-b-3 9 COOH
2R°N 25N OMe
H |l H |l
S S
3 = 3S“‘\-—-__--/\/\
TA-c-1 o COOH 1A-d-1 ) o COOH
2 OH ."1 OH
N 25
s S
3§‘\\-=/\/\
2 COCH d- COOH
A2 ﬁ\()/\/\, 1A-d-2 0 ”
25
H |l S
3 > 3§‘\\—_:/\/\
1A-c-3 5 COOH 1A-d-3 o COOH
2Ry Me 28N OMe
H H |
S S
3 3B
IA-c-4 o COOH IA-b'-1 . o COOH
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QAc [err] [err] [err] 32
' WO 98/25919 PCT/IP97/04527

Table 3

@(‘ 8H=CH'\/\ COOH
N
H

P!

\l/

R

Compd.No.

2R —
— COOH
COOH :
IB-b'-1 EEI. 5 IB-b'-4 Eﬁ'%' 0 .
3R%, NY °
H | s
s

== COOH
== COOH IB-b'-5 0
IB-b'-2 0 % OMe
%, F N
N H |
H o S
s

== COOH
IB.-b'-3 , o)

NN IB-a'-4 "“WCOOH
1B-a'-1 @ o CooH ? 0
Me
38 N
S

S
M= NS
M N IB-a'-5 COOH
IB-a'-2 @ o COOH * 0
N OMe
H |

N F
Y o
S S
IB-a'-3 M Ne="cooH
0
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WO 98/ 25919 _ PCT/ JP97/ 04527
Table 2 WO 98123819 ] Conpd. No. ConPETRP97/04527

Table 4
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[err] VO 98/ 25919
PCT/ JPI7/ 0432dansergTabl € 3 PCTIIPIT04527

Table 5

Compd.No.

RN \JFN
A1 S COOH
",N OH
S
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[err] 34
PCT/ JP97/ OX98125%18p| ¢ 4
WO 98/ 25919

Table 5
Table 6

WD 98/ 25919

[err] | WOHECTHP27/@BSH|

PCT/ JP97/ 04527

MN==N"Co0H
IB-a-4 0
H |l
s
NN
: COOH
IB-a-S & o

== COOH
0
"N Me
H |l
s
== COOH
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[err]
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Table 7
Compd.No. Compd.No.
_ COOH == COOH
IB-c-1 g\o_/\/\ IB-c-4 q\o/\/\
Me
N
s S
e = COOH
COOCH IB-c-5 0
IB-c-2 0 OMe
F N
\ Bwo
WO ;
S
=== COOH
IB-c3 @(\o-/\/\
H |l
S
N\
NN -~ \_——/\/\COOH
COOH
1B-d-1 @ 0 1B-d-4 @ 2 Mo
s S
BAaC=e PO
IB-d-2 @ 0 15-d-5 " R oM
-, . N e
N/“\[—;©/ H)\“\—ﬁ
H | S
S
WMNe=NT
’ COOH
1B-d-3 . O
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[err]

WD 98/ 25919

PCT/ JP97/ 04WDr98/12591Pabl e 7 PCT/IP97/04527
Table 8
Compd.No. Compd.No.
@ == COOH @ = COOH
1B-¢'-1 0 IB-c'-4 0 .y
e
N
s s
@ = cooH @ — COOH
-Cc'- 0 '
IB-c'-2 . y OMe
ﬁ | H |
S s
@ == COOH
IB-¢'-3 o
NJ‘\ : _OH
H |
s
SIN="""""cooH ' ..\‘\:_—/\/\COOH
IB-d'-1 ._ 0 1B-d'-4 0
~, kA Me
2 N
S S
N=""""CooH -d'- ..\‘\=_/\/\COOH
B2 __ = IB-d'-5 Lo -
o” F % e
S s
IB-d'-3 _ CooH

o
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Table 9

Compd. )
Physical constant

IA-a-1 | NMR 6 (CDCl; ppm), 300MHz

0.97 (1H,d,J=10.2Hz), 1.16 and 1.25 (each 3H,each s),
1.53-2.46 (14H,m), 4.28 (1H,m), 5.36-5.53 (2H,m), 6.34
(1H,d,J=8.7Hz), 7.26 (1H,t,7.8Hz), 7.56 (1H,dd,J=0.9 and
7.8Hz), 7.77 (1H,m), 7.80 (1H,d,J=0.6Hz).

IR (CHCI13): 3509, 3446, 3429, 1738, 1708, 1651, 1548,
1525, 1498cm-l. [a]D +53.4° (CHsOH, ¢=1.01,25C).
TA-a-2 {0.99 (1H,d,J=10.2Hz), 1.13 and 1.26 (each 3H,each,s),
1.564-2.561 (14H,m), 4.32 (1H,m), 5.37-5.54 (2H,m), 6.17
(1H,d,J=8.4Hz), 7.49 (1H,dd,J=1.8 and 8.7Hz), 7.72
(1H,d,J=8.7Hz), 7.81 (1H,s), 8.54 (1H,d,J=1.8Hz).

IR (CHCIls): 3517, 3443, 2665, 1708, 1654, 1514cm-!.
[@]D +39.5° (CH3OH, ¢=1.00,26TC).

IA-a-3 10.98 (1H,d,J=10.2Hz), 1.11 and 1.24 (each 3H,each s),
1.53-2.50 (14H,m), 4.32 (1H,m), 5.36-5.54 (2H,m), 6.18
(1H,d,J=8.7Hz), 7.54 (1H,dd,J=1.8 and 8.7Hz), 7.75
(1H,s), 7.98 (1H,d,J=7.5Hz), 8.23 (1H,d,J=8.7Hz).

IR (CHCls): 3517, 3443, 3095, 1708, 1654, 1585,1512cm1.
[@]D +49.4° (CH3OH, ¢=1.01,23T).

IA-a-4 }0.99 (1H,d,J=10.2Hz), 1.12 and 1.25 (each 3H,each s),
1.54-2.51 (14H,m), 4.32 (1H,m), 5.36-5.54 (2H,m), 6.19
(1H,d,J=9.0Hz), 7.834 (1H,dd,J=7.8 and 8.4Hz), 7.55
(1H,m), 7.86 (1H,s), 8.33 (1H,dd,J=0.9 and 8.4Hz).

IR (CHCIls): 3517, 3442, 3095, 2667, 1708, 1653, 1545,
1515 cm-l, [a]D +54.6° (CH30H, ¢=1.01,23TC).
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[err] . _ 39
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Table 10

Compd.
No.
IA-a-5 }11.02 (1H,d,J=10.2Hz),1.12 and 1.24 (each 3H,each s),1.56-

2.56 (14H,m), 4.29 (1H,m), 5.32-5.51 (2H,m),

6.20 (1H,d,J=9.3Hz), 7.01 (1H,dd,J=2.4 and 9.0Hz), 7.66

(1H,d,J=9.0Hz), 7.69 (1H,s), 8.03 (1H,d,J=2.4Hz).

IR (CHCls): 3600, 3440, 3226, 1707, 1638, 1602, 1516

cm-1,

[@]D +47.6° (CH3OH, ¢=1.00,23C). mp 142-143C.

IA-a-6 | (CDsOD) 0.97 (1H,d,J=9.9Hz), 1.16 and 1.25 (each

3H,each s), 1.55-2.43 (14H,m), 4.18 (1H,m), 5.41-5.53

(2H,m), 6.93 (1H,dd,J=0.6 and 8.7Hz), 7.68 (1H,dd,0.6 and

8.7Hz), 7.71 (1H,m), 8.01 (1H,s).

IR (KBr): 3436, 2621, 1637, 1600, 1557, 1520, 1434cm-1.

[@]D +38.9° (CHsOH, ¢=1.00,25TC),

IA-a-7 |10.97 (1H,d,J=10.2Hz), 1.10 and 1.23 (each 3H,each s),
1.54-2.52 (14H,m), 4.32 (1H,m), 5.35-5.54 (2H,m), 6.26

(1H,d,J=8.7Hz), 6.98 (1H,dd,J=2.4 and 9.0Hz), 7.26

(1H,m), 7.58 (1H,s), 8.07 (1H,d,J=9.0Hz).

IR (CHCIl3): 3592, 3439, 3223, 3102, 1708, 1639, 1604,

1518cm-1.

[¢]D +51.5° (CH3OH, ¢=1.01,25C).

IA-a-8 |0.96 (1H,d,J=10.2Hz), 1.11 and 1.24 (each 3H,each s),
1.54-2.53 (14H,m), 4.34 (1H,m), 5.35-5.53 (2H,m), 6.31

(1H,d,J=9.0Hz), 6.79 (1H,d,J=7.5Hz), 7.25 (1H,dd,J=7.5
and 8.4Hz), 7.74 (1H,d,J=8.4Hz), 7.86 (1H,s).

IR (CHCIs): 3586, 3437, 3104, 1708, 1638, 1568, 1522,

1501, 1471 em L. [¢]D +57.1° (CHsOH, ¢=1.01,25C).

Physical constant
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WD 98/ 2591

9
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Tabl e 9 CoRrpgogmas919 Physi cal constant No . 5 _
[err] (CDO [err] ppm), 300NHz 0,97 (1H, d, J=10. 2Hz) , PRI
(each 3H, each s), 1.53-2.46 (14H,m, 4.28 (IH M, 5.36-5.53
(2H, M, 6.34 (1H d, J=8.7Hz), 7.26 (1Ht,7.8Hz), 7.56 (1HddJ=0.9 and
7.8Hz), 7.7%aKleHln, 7.80 (1H,d, J=0.6Hz). IR (CHO 3): 3509, 3446,
3429, 173847081651 —1548; +525—4498enfertt—fferrHb
+53. 4[ err] ‘E?:ﬁ[%q-r]m, c=1. 01, 25C) . gﬁ‘ﬁic(?aﬂﬁ(ﬁ'n%%aﬁ H, d, J=10. 2Hz), 1.13 and
1.26 (eachy 3Hygach; s), 1. 54-2. .M, 4.32 (1H m, 5'37-5'L54
(2H, m, 6.07 (1H.d, J=8.4Hz) . 7.49 (1H. dd.J=1.8 and 8.7Hz), 7.12
(1H, d, J=8.17HA)}-a-F. BO.98L (L E) d, B= 10 2(HZ), 4. 121a:8412). 25 (each 3H,daH ))A [ 1] ) ¢
3517, 3443, 2665, {1708, 1654, 1514cn%3err]. iaéD +39. 5 éacg[aerr]a—l,
c=1.00, 26[lerr] C). |1a53d-G4H.m} 283 30 LB8R)(1H.m) 296-3.24 (2 ,
3H, each s)|, - ) m . H.m),,, 5. 36: 4, (2HJM, (6. 18
(I'H, d, J=8.[THz), 7. Sﬁ'](]? iﬁi‘géﬁ‘éé@d 78.1‘%@%?’%#49-1 an%%-gbé'fh, i;ggﬂ)? 98
(1H d, J=7.BHz), 8. ?gﬂlcﬁ,a&sﬂ.ﬁ?{z Hy)84 (1H,s), 8.1'19(1(1@'@qu.in2. 3517, 3443,
3095, 1708 1654, 1585, 1512cnjerr]. [Tetr]]D +49. 4 (CH err] OH,
c=1.01, 23[frr] Q). | IR-(&HCIE): BHL0H3443,~-2668H1V 58] 17D &HBE3,255 1 amh’.
3H, each s)] 1.54-2.510(14H£ 4.32 élH n; 5.36-5.54 (2H,m, |6.19
(1H, d, J=9. [orz), 7. Bke(DH, dd D87, ECHOE, a¥l)00,2555). (1H ), 7.86
(1H,s), 8.B3—{H—dt-=a—9apnt——8-—4tF) HR—{-EHEHer+H~—3537—3442,
3095, 2667] 1A#d 7 hNeMR 94kDCL:),500MH g 515 cm[err]. [[err]]D +54. 6
(CHerr]OH c=1.01} 2« J=10. ) . . 40
(e 1o 236119, d=10.5Hz),1.12 and 1.23(each 3H,eagh §).1,80; 40
Table 10 [Conpd. |1.66(3H,m), 1.84-2.03(4Fmy)sRcHI-204061HNN),4.33(1H,m),

5.42- 5.45(2H,m),6.16(1H,d,J=9.0Hz),7.01(1H,dd,J=2.4

and 8.7Hz),7.66(1H,d,J=8.7Hz),7.69(1H,s),

8.04(1H,d,J=2.4Hz).

IR(CHC13):3441,3237,3035,3009,2992,2924,2870,1708,1637

,1601,1516,1436 cm-1

[@]p24+14.4° (c=1.01%,CH:OH)

IA-c-1 |1.09 and 1.25(each 3H,each s),1.50(1H,d,J=9.9Hz),1.52-

1.69(3H,m), 2.02- 2.30(10H,m),2.49(1H,m), 4.89(1H,dt,
J=3.9 and 9.6Hz), 5.30-5.54(2H,m), 6.49(1H,d,J=9.6Hz),
7.03(1H,dd,J=2.4 and 8.7Hz), 7.67(1H,d,J=8.7Hz),
7.74(1H,s),8.00(1H,d,J=2.4Hz).
IR(CHCl3):3464,3225,3022,3016,2924,2870,1707,1639,
1602,1519,1479,1459,1437 cm-!

[@]p25-57.1° (c=1.00%,CH3sOH)
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No. I A-a-5 ng d, J=10.2Hz), 1. 12 and 1.24 (each 3H,each s), 1. 56-
2.55 (14H, Fﬁ0981252 ®(1H ), 5.32-5.51 (2H ), 6.20 (RCHIRPZO4S) |
7.01 (I H dd,J=2.4 and 9.0Hz), 7.66 (1H,d, J=9. OHz), 7.69 (1H,s),
8.03 (1H,d, J=2. 4Hz) . IR (CHCO [err]): 3600, 3440, 3226, 1707, 1638,
1602, 15167, cnerr] . [[err]] D +47.6[err] (CH[err]O—l
c=1. 00, 23[err}C% np_142-143C 1 A-a-6_(CDlerr] QD) 0.97 (1H.d. J=9. 9Hz),
1.16 and 1C¥mpdach 3H, each s), 1.55-2.43 (14H ), 4.18 (1H 1),
5.41-5.53 (2H, M, 6.93 (1HHh1YS1e@1 gonsta®t 7Hz), 7.68 (1H dd, 0.6
and Nag. 7Hz) 7.71 (1H M, 8.01 (1Hs). IR (KBr): 3436,
2621, 163174608 u. r Herr D369
(CH{ er 1] OH, 1472 )leéﬁearf}‘%)z“ Ahd et $) LAl AHHM) 18470 and 1. 23
(each 3H, qbach s) 1. 2 5. 54
(2H, M, 6/26 210(5(H Py %347%2%(6%ﬂ§1ﬂ1H&(}§?\]&%’%gy(ldﬁgégﬂz) 7126
(1H m, 7{58 (1H $8.38and 939-Hd) 595 @HAD(2H, m),6.50 (1RSI0} 2HZ)) © 3592,
3439, 3223, 3102, {1708, 1639, 1604, 1518¢ni.err] .
o110 451 5 ( Gl ALY 2= 1 andcp. Oz, BB LB, 86) 19, 2180 ) |
1.11 and JL.24(each3 , 1.54-2.53 (14H m, 4.34 (1H M,
5.35-5.53|(2H,m, FhWHHE)dJ (Zl‘ﬁlé)J =9. OHz), 6.79 (1H d, J=7.5Hz), T.25
(1H, dd, J=71.5 IR(Nu’:}Ml) 8440231782007, 2854, 37864830, 1770825163@ s) .
IR (CHCI [¢rr]): 3%86, 3437, 3104, 1708, 1638, 1568, 1522, 1,
1471 crjefqr]. [[ enrd60D, 15171({mr1r] [mﬂ?é-r?:q 6rl, (ar*]].(ll%ZEHeOrHX:)
41 98/ 25919
PCT/ JP97/ 04527 Tanp & 66-16G5apd. Physical cons{ ant
No. | A- & -9+ s 354
-2.51 (14H,F$',b'21. 34-0Qjq1d 1.43 18815287 17
(1H, d, J=8]7Hz), 7.
(1H, d. J=9]OHz), 7. gH(%j c%jﬁgﬁf]m?%f%(gﬂzzfm% B#12),5.26.-5. 5?@%&5 [efr]):
3510, 3443, 2665, 3755(1]3{7&)8 91651&,) 7503¢1H)dd,J=2.4 and §.[7¢12)| 7185
+47. 8[err]} (CH ern] OH c= 10 lA-a-17 NWR [e
(cpd [err]), 300vH4 (TH,d,J=8 #1631&1,16 GTEHH A, i?[?aﬁ 7). 23(each 3Heach
s), 1. 50- 4 33(1H M,
5425, 48(2H . e._1#4%¢5%>§9=@2%9%“%%?§%%ﬁ?Sﬁ:,%%%iz%ﬂ”b"?%&
1601,1436 cm-? [@]p25-43.0° (c=1.01%,CH3;0H)
IA-d-1 [1.06 and 1.23(each and each s),1.07(1H,d,J=9.9Hz),1.51-
1.68(3H,m), 1.80-2.60(11H,m),4.81(1H,dt,J=2.7 and 9.9
Hz),5.29-5.51(2H,m), 6.32(1H,d,J=9.6Hz),7.02(1H,dd,
J=2.4 and 9.0Hz),7.66(1H,d,J=9.0Hz), 7.77(1H,s),
7.99(1H,d,J=2.4Hz).
IR(CHC13):3394,3163,2926,2854,2681,2609,1698,1636,
1599,1529,1458,1437 cm'!
[@]p25+77.3° (c=1.01%,CH3;OH) mp 148-149C
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and 8.7Hz), 7.66(1H, d, J=8. 7THz), 7. 69(1H, s),
| RCCHCI [ eryd bg/3d4d., 3237, 3035, 3009, 2992, 2924, 2870, 1708, 1637  pcr/3p97/04527
, 1601, 1516, 1436 cnferr]
(c 1. Ol%CH[err]O—I)
s),1.50(1

2. 30( 10H,

H d, J=
ﬂ;abze 4@(

8. 04( 1H, d, J=2. 4Hz) .

[[err]]D[err]+14 4[ err]
A-c-1 1.09 and 1.25(each 3H, each
1.69(3H, M, 2.02-

J=3.9 and 9. 6Hz)

9. 9Hz) , 1. 52-
1H, ), 4.89(1H,dt,

5. 30- 5. 54¢
7.67(1H, ¢
| RCCHC [ gr
1602, 1519,

r N 346
1479 1.

W}Qﬂl—h )

043(1|‘|U J=9- OI'IL

7. 74(

T UJ\J.I'I UU =24 dIlLT (op

4, 3225, 3022, 3016, 25131%2‘&?%%%%?3%‘] =2. 4t2) .

59 1437 cherr] Herr]]D25 57.1

(c=1.00%
98/ 25919
Table 12
1. 08 and
2. 14- 2. 3
9.9Hz), 5.
9.0Hz), 7.
I R( Nuj ol )}:
cnerr] |
166- 167[6

QA &'r] d

Conpd.
1.25(eac
(5H, m, 2
25-5. 40(
68(1H, d,

3460, 31

[err]]D[
rr]c Iﬁ

ol

H).02(1H,d,J=10.2Hz),1.13 and 1.24(each 3H,each s), KB6-
PCT/ JP97/ 04527
2.55(14H,m), 4.29(1H, m), 5@#fsb ol (2F5m8).6n20(1 Ko, | A. c-

L9580, P B2 i 18T 2. 10(5H,

?Omoﬂz@ %fs((iﬁ(d J=8QRER )7, 69§1H 5)08 oblgﬁﬁ &Fnﬂ.d. 4JH%) 4
ZTER(M 1988440822 64598,163715692, 1516 cm-l! 1600 1517

ing 196 niar 1 Ok Olgﬁs%éxﬁréﬁg?np 143-144C "

S) 1.22- I

2. 47(1H, n
7.02(1H, g
8.07(1H, ¢
| RCCHA [ 4
cnerr] |
1. 23( eacHh

9. OHz) , 7

)
d
'
[

| exEN 6, 1 4Pkt s)

1057751 g (eachs BHLSSOR g .51 (1H, d,9-19 58231 605 g
621@1@11111%&)74.@%(1}1,111),5.31 Fu8(FE8miHe) 170183 (dL =90

F2R78 390334 SO, 2N 758 2578 8(ZH 16 38,

%g%*(lﬁbg[‘%j%é}égl 01% CHerr]OH) 1A-d-1 1.06 and

9Hz), 1. 51- 1. 68(3H, m,

Py d28 S8BT ag14 2003, 20 Tt ReSH( 21 1

[@]p25-28.0° (c=1.00%,CHsOH)

1601, |

1.11 and 1.24(each 3H,each s),1.50(1H,d,J=10.8Hz2),1.59-
2.60(14H,m), 4.2(1H,m),5.32-5.45(2H,m),6.09(1H,d, J=
8.4Hz), 7.16(1H,ddd,J=2.4,9.0 and 10.2Hz),7.77(1H,dd,
J=4.8 and 9.0Hz),7.93(1H,s),8.09(1H,dd,J=2.4 and 0.2Hz)
IR(CHCl;5):3429,3095,3030,3015,2923,2871,1708,1653,
1603,1566,1517,1432cm-!

[@]p25-22.4° (¢=1.01%,CH30H)

IB-b’-3

0.86 and 1.23(each 3H,each s),1.49-2.58(15H,m),4.24
(1H,m),5.25-5.40(2H,m),6.18(1H,d,J=9.0Hz), 7.03(1H,dd,
J=2.4 and 8.7Hz),7.66(1H,d,J=8.7Hz),7.77(1H,s),
8.06(1H,d,J=2.4Hz).
IR(CHCls):3425,3237,3029,3021,3017,2924,2871,1707,
1637,1519,1457,1437cm-!

[@]p25-18.7° (c=1.00%,CH3;OH)
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7.99( 1H, d,
| R(CHCl [ er MO 988949 3163, 2926, 2854, 2681, 2609, 1698, 1636,
1599, 1529, 1458, 1437 cm[err]

J=2. 4Hz)..

[[err]]Dlerr]+77.3[err]

(c 1.01% CH err] OH) np 148-149C

PCT/ JP97>AQ£% 7

No. | A-Db'

2. 55( 14H, |

d, J=9. 3Hz
7.69(1H, s
IR(CHO [ e
[[err]]1Df
and 1. 24(
2. 61( 14H,
7.37-7.48
IR(CHO [ e
1494cnf er
1.11 and

2. 60( 14H,
7.16(1H,d
9.0Hz), 7.

IR(CHO [ e
1603, 1566
IB-b' -3

(1H, M, 5.
8.7Hz), 7.

rp
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Table 13 Conpd. Physi cal cons
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t ant

- do
) 7NeL( 1

Q 001

29F 1H, M), 5. 35- 5. 51( 2HPMysGeaDédis tant

1H, d, J=10. 2Hz), 1. 13 and 1. 24(each 3H, each s), 1. 56-

H dd, J=2. 4 and 9. 0Hz), 7. 65( 1H, d, J=9. OHz),
1—=2 All=z)

rl?)a§§4
err] -49.

epach 3H,

m , 4. 24(
2H, M, 7
[r]): 342
]
1. 24( eac
m, 4.2(
0d, J=2. 4
D3(1H, s)
rly): 342

G L ha- 1057 ied 02 1 9sABAchPee1ob SH each 5),1.60-
R i

L, 59 (1H 31),5. 3b( Bl'ﬁmzHGm%Z( 1b|§ﬂHJ&QI=98 4Hz),7.37Hz),
85- ( 8Hz

H7. m@ﬂa@zg%@msmzﬁ 2878, 3137(031 %6327. 5Hz§ 1556,

RS Bl a 5 A L apb ROK T 1 A6 IR, 1>

Lgﬁghggﬁﬁ%%ﬁ@i m,6.09(1H, d, J= 8. 4Hz)

7.77(1H, dd, J=4.8 and

BaQaed+Reld, ) (&= 1. oaed, OFRIVH
D, 3095,3030,3015,2923, 2871, 1708, 1653

87

1516,

IB&i -24
D. 86 and
P5- 5. 40(
66( 1H, d,

BQcﬂrI(drH]d J=10.2Hz)[1.d2r 2h & E25)e26h BH mal0ayR Gher r
g ) B B Botpd my S R G A 18 M), 1, 4
]Z%.‘Zﬁzﬂ;rz),yéé".‘fv.?S)J(ZH,m),6.08(§I9,%(,3H894ﬁz?, aHz) .
7.16(1H,dt,J=2.7 and 8.7Hz), 7.77(1H,dd,J=4.5 and
8.7Hz),7.91(1H,s), 8.09(1H,dd,J=2.7 and 9.9Hz).
IR(CHCls):3430,3095,3024,3015,2923,2872,1708,1652,
1603,1565,1517,1433¢cm-?

[@]p25+25.8° (c=1.00%,CHsOH)

| OH)

And

IB-a’-3

0.88(1H,d,J=9.9Hz),1.11 and 1.26(each 3H,each s),1.50-
1.90(8H,m),2.00-2.23(8H,m),2.40-2.50(2H,m),
2.83(1H,t,J=12.0Hz), 4.55(1H,m),5.24-5.44(2H,m),
6.11(1H,d,J=9.0Hz),7.02(1H,dd,J=2.4 and 8.4Hz),
7.67(1H,d,J=8.4Hz),7.75(1H,s),8.12(1H,d,J=2.4Hz).
IR(CHCIs3):3425,3222,3028,3022,3015,2923,2872,1707,
1637,1601,1519,1456,1437cm-!

[@]p25+19.3° (c=1.00%,CH3;OH)

45



| RGCCHO [err]): 3425, 3237, 3029, 3021, 3017, 2924, 2871, 1707,

1637, 1519, 34§ égisb3gcnferr] [[err]]Derr]-18.7[err] pcrispornisas
(c=1.00% CH err] OH) 44 WO

98/ 25919 PCT/ JP97/ 04527
Tabl e 14 Conpd. Physi cal const ant No. IB-a'-1

0. 91( 1H, d, J=10.Dheyompanndmprepazst i dxampleaehosy wergdested for determining
1.88(3H, nm), 2.01- 2.50(10H, ), 2. 79(1H t, J=11. 6Hz),

4. 54(1H, n) ,the3t-vibo 200dH, vijro6aciDitiks dedox8iddHrg tlve Bikthod as shown in
7.48(2H,n), 7.85-7.88(2H n), 8. 33(1H, d, J=7. 5Hz) .

| R(CHO [ er Mgy 339 165%a238s BOLS,. 2923, 2872, 1708, 1651,

1556, 1516, 1493cnf err] [[err]]Dlerr]+26.5[err] (c=1.01%CH err] OH)
IB-a'-2 O. T (each 3H, each s), 1. 60-

1. 90( 3H, m %%—Hﬁg%%f]f%ﬁa@ *'20.11;§%fH, { f’%":gfg. 2Hz) |

4.52(1H m ,.5. 30: 5. 50 . 08(1H, d, J=8. 4Hz), 7.16(1H, dt, J=2.7
and 8. 7Hz) ,ﬁ?gefﬂgliﬁng@%g&‘? and 8. 7THz), 7. 91(1H, s) ,

8. 09(1H, dd, J=2. 7 and_9. 9Hz) . _

| R(CHO [ er r{}t) Prezrativasoidomasdiiztele b MermhranerBmctsnm

1603, 1565, 1517, 1433cnf err] [[err]] Dl err]+25.8[err]

(c=1. 00% CH[ er rBloefl sakipla'wad odbi8@edhsing aPl19i) sirifige aombain g BECH s8Huaeach
s), 1. 50- 1.90(3H, m), 2. 00- 2. 23(8H, n) , 2. 40- 2. 50( 2H, ),

2. 83(1H, t, kithdtd Ho)m tKe 96inlét igalth P dolandddrdidadhlt male and female), put into a
6. 11( 1H, d. J=9. OHz) , 7. 02( 1H, dd, J=2. 4 and 8. 4Hz)

7. 67(1H, d, Ji8st}kdst fube (abd Sz %t%}"bg rotedidHZ) The sample was then
| R(CCHO [er P ) : 3425, 3222, 3028, 3022, 3015, 2923, 2872, 1707,

1637, 1601&?%?1}#\4553‘)%’ a:.lt4§gm1361¥1r 10 min at room Lérgééx]a]t\%e%ra{rld+éhgé g’upernatant

(c=1.00%
containing PRP (platelet-rich plasma) was collected. The PRP was re-

centrifuged at 2300 rpm, 22 min at room temperature to obtain platelets. The
platelets were homogenized using a homogenizer (Ultra-Turrax) followed by
centrifugation 3 times at 20,000 rpm, 10 min at 4°C to obtain a platelet
membrane fraction. After protein determination, the membrane fraction was
adjusted to 2 mg/ml and preserved in a refrigerator at -80°C until use.
(2) Binding to PGD2 Receptor

To a binding-reaction solution (60 mM Tris/HCI, pH 7.4, 5§ mM MgCl2) (0.2
ml) were added the human platelet membrane fraction (0.1 mg) and 5 nM
[BH]JPGD2 (115Ci/mmol), and reacted at 4°C for 90 min. After the reaction
completed, the reaction mixture was filtered through a glass fiber filter paper,
washed several times with cooled saline, and measured the radioactivity
retained on the filter paper. The specific binding was calculated by subtracting

the non-specific binding (the binding in the presence of 10 £ M PGDz2) from the
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45 WO 98/ 25919

PCT/ JP97/ 0X429B/25%19  The conpounds prepared in Exanpl es aboVETHRYE46¥st ed -
for determining the in vivo and in vitro activities according to the

met hod as shown in Experinental exanples below. Experinment 1 Binding to

PGD2 Recep{qbi biVaiigk! alrseandidYbsiotdsivilylyr I QPR b 0id HMasHkprosRaaiLliat

Menbr ane Fraction Bl ood sanpl e was obtai ned using a plastic syringe
containing 3.8 9 ' Cl 1y 4 Q) V&ir 0 | $.hy. (adul t-
mal e and Temeaftaft MRuEsd LR b AR AR A BT RSN AL
rotation. The sanple was then centrifuged at 1800 rpm .mn at room

[ ermper at ur 40P isha 8 S TRt e D e R 17 WRATREFADR(BLIT PRnPIASABRBYE vias
collected. The PRP was re- centrifuged at 2300 rpm 22 mn at room.

t enper at ur eactocobpenrpd.pyhexs dresbinties rptiaiethe abgenee pbrbepdrozmpurdisg a
honogeni zer (U tra-Turrax) followed by centrifugation 3 times at 20, 000
rpm 10 m hOo@ts.4[ B¢ &sults ol shawmiplTabéd @6. nenbrane fraction. After
protein determ nation, the nenbrane fraction was adjusted to 2 ng/m and
preserved ingyiefisi gerator at -80[err]C until use. (2) Binding to PGD2
Recept or To a hinding-reaction solution (50 MM Tris/HO, pH 7.4, 5
mM Mgdl [err]) (0.Compii Nowerle! &dded{ n¥) humaih pl at el et menbrane fraction
(0.1 ng) and 5|nM IAf=eRr] HIPCG) err3.3115C / ), and reacted at 4[err]C
for 90 min. After fhea-5eactlion cooml eted, the reaction mixture was
filtered through atglags fijber fily@ paper] washed several tinmes with
cool ed sal i ne, fandjgeasur ed the ragisoactiviiy

IA-a-17 1.2
TA-c-1 28
TA-¢-2 1
IB-a’-2 37

Experiment 2 Evaluation of Antagonistic Activity Against PGDz Receptor
Using Human Platelet

Peripheral blood was obtained from a healthy volunteer using a syringe in
which 1/9 volume of citric acid/dextrose solution has been previously added.
The syringe was subjected to centrifugation at 180 g for 10 min to obtain the
supernatant (PRP: platelet rich plasma). The resultant PRP was washed 3
times with a washing buffer énd the number of platelet was counted with a micro
cell counter. A suspension adjusted to contain platelet at a final concentration
of 5 x 108/m1 was warmed at 37C, and then subjected to the pre-treatment with
3-isobutyl-1-methylxanthine (0.5mM) for 6 min. To the suspension was added a
test compound diluted at various concentration. Ten-minute later, the reaction
was induced by the addition 0of 0.1 4 M PGDz and, 2-minute later, stopped by the

addition of hydrochloric acid. The platelet was destroyed with an ultrasonic

47



retained on the filter paper. The specific binding was cal cul ated by
subtract i ngwd ds@seen- specific binding (the binding in the prels@nmmﬁﬁ&o
[err] MPA)err]) fromthe

WD 98/ 25919

PCT/ JP97/ 04527 total binding. The inhibitory activity of each conpound
was expr essBemggeRigar. céﬁ*@ér‘fﬁ?gltf thodg e é&M%Fn%e SePEHIAsRRE 8S(1 err]),
whi ch was determi ned by depicting a substitution curve by plotting the

bi ndi ng r at fetefofingd byhradisiszenpeassay. eREDcrarppiordintagenient bba ldirngiweg
ratio in the absence of a test conpound is 100 % The results are shown in
Tabl e 15. evalhabddadPollows. Th@ﬁmm.lﬁbn ratd réga®dthd cAMP increased by ih%' a 2
3.3 | A-a-5 | A-a-7

| A-a-9 addition of PED: was determﬂl@ﬂ at iddividual concentrlttu%n, and then éhl}A c-1
28 | A-c-2 IB-a'-2

Experi ment 2 Eval u t on. pf Anta on| st 1, Vi Agai pst \PGD2

Usi ng Human®®t 5?57%3“ of the ?’rer% B d ﬁﬁ Tobd A’\/\?é‘ﬁ%%?% @a")f‘?%?ﬁ cﬁgagfe?‘ny

vol unt eer ing a syring | ch 1/ 9 volune of citric acid/dextrose

sol ution hai‘hﬁééﬁ“]ﬁ?é\??é §W§‘ ingtrRte 1%The syringe was subjected to
centrifugation at 180 g for 10 mn to obtain the supernatant (PRP:

pl atel et rich Fabde k) . The resul tant PRP was washed 3 tines with a washing

buffer and the u,;c. ot LUI teqg with a mcro cell counter. A
suspensi on adju t+etf p‘a)'Nﬂf A “Cébgeal-é]t-‘@t——a-fi nal concentration of 5 x
10[err]/mM was vmnéé_%ﬁapex-;-]—c—é@-t_he.u.ubj ected to the pre-treatnent
with IA-a-7 2.8

1A-a-9 0.21

1A-a-17 28

JA-c-1 55

1A-c-2 61

IB-b’-3 57

IB-a’-1 41

Experiment 83 Experiment Using Nasal Blockage Model

The method used for measuring the intranasal pressure for evaluating the
anti-nasal blockage using guinea pigs is described below.

A 1% ovalbumin (OVA) solution was treated with an ultrasonic nebulizer to
obtain an aerosol. Hartley male guinea pig was sensitized by inhaling twice the
aergsol for 10 min at one-week interval. Seven-day after the sensitization, the
guinea pig was exposed to an antigen to initiate the reaction. Briefly, the
trachea was incised under the anesthesia with pentobarbital (30 mg/kg, i.p.) and
cannulas were inserted into the trachea at the pulmonary and nasal cavity sides.
The canal inserted at the pulmonary side was connected with an artificial
respirator that provides 4 ml air 60 times/min. After arresting the spoﬂtaneous

respiration of the guinea pig with Gallamin (2 mg/kg, i.v.), air was supplied to
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3-isobutyl-1-nethyl xanthine (0.5mV) for 5 mn. To the suspension was added
a test conp@IfdUPI uted at various concentration. Ten-ni nut EFHIRN0452e
reaction was induced by the addition of 0.1 [err] M PGD2 and, 2-m nute

| ater, stopped by the addition of hydrochloric acid. The platel et was

destroyed wiplh a0t Wkdd RSINAE artificial respirator at the frequency of 70 times/mirf fand
WO 98/ 25919

PCT/ JP97/ 04527, h | el e i ' i n st

Cuper nat ant Tl BPEPER gLt B, RO e IR A R P e <1
of a drug was eval uated ased{ollows. TPe inhibition rate g}eg}grdi ng %QNP

i ncreased HRPTEHED HHUMIGAGHTGF DPERR iR ST AIraRTH Hed Hited AGitHF igpch. The
concentration, and then the concentration of the drug required for 50 %
i nhi bi ti on ReCiwenjontias uegdas atradameterpof thanasalagayityheasistancTablTbe 16.

Tabl e 16 Conpd. No. Il CJerr] O (n M | A-a-5

1.3 expolsAr@ef/an antigen was carzle8 out by generatidg aePosol of 3 % OVA s@luibn
| A-a- 17 28 | A-c-1 55 | A-c-2
61 _ for |3Bmbn _‘n@tween the respira?dr and the nasal Ba®ity tannula. The tetldrug

Experinment 3 Experinment Using sal Bl ockage Mbdel The met hod used

for measuri . I h roevaluat | anbi -
bl ockage us‘?%f;rag%llh{e%g%:ag%%lug pé&ﬁ%é#ibgg%%bt&%o%t@éﬂ QQP%?%% osgﬁeb‘%&ﬁl"(s&/@
solution was treated with an_uyltrasonic nebulizer to obtad'n an_.aer osol .
Fort§ ey ol RReSRRFRBe g AL 30 AP T S5 gy S ot aPT g UPUFIE ek Ehe SEPTBR® f or
10 m n at one-week interval. Seven-day after the sensitization, the guinea
pi g was expupadsied amananhibétion sateor that obtpimeddgr vebirle Bping the AUfefor 30

min (on the vertical axis, intranasal pressure (ecm Hz0), and on the horizontal

axis, time (0 - 30 min)) as an indication. The result is shown in Table 17.

Table 17
Compd. No. [Inhibitory Rate (%)
IA.a-5 96

Experiment 4 Activity on infiltration of eosionophils in the nasal cavity by
an antigen challenge

To a Hartley male guinea pig was injected intraperitoneally
cyclophosphamide (30 mg/kg), after 2 day 1 ml of suspension containing 1 mg of
ovalbumin (OVA) and 100 mg of aluminum hydroxide was injected
intraperitoneally. After 3 weeks, 1ml of mixture of OVA (10 u g) and
aluminum hydroxide (100 mg) was intraperitoneally injected as additional
immunization to sensitize systemically. After the lapse of 3 weeks, local
sensitization, each 10 11 of1 % OVA solution was dripped in both nasal cavities

four times at 2 - 4 day intervals. After 5 - 7 days from the final sensitization,
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trachea was incised under the anesthesia with pentobarbital (30 ng/kg,

.p.) and wamsak®s were inserted into the trachea at the pulpnwapyy/mm
nasal cavity sides. The canal inserted at the pul nonary side was connected
with an artificial respirator that provides 4 ml air 60 tinmes/mn. After

. | | '
o 19, e BN G et s pertormed by a6 216+ % BVA Soulichy g

WD 98/ 25919

PCT/ JP97/ 0452ke guinea pigain shejboth nasahcawity f | Eive hpusppftar eesal chadenge,
frequency of 70 times/mn, and the flowrate of 4 ml air/time, and the

at nospher i chpr@assenepige (e recek faguzutihatedaendér dhe was stlpatszatédn by Thieenaised  of
a transducer fitted at the branch. The neasurenent was used as a paraneter

of the nasalir@ayt twerdeewhshad 69 inTHSingCXPARUSEs Ain@Na R th8 Wh MR gE AFdreed Out
by generating aerosol of 3 % OVA solution for 3 m n between the respirator

and the na%%hesseevathﬁ@wmngrg%rfeec%mm o465 TR ELEHe SE Rkl T 1

before the antlgen exposure I ntranasaf ’pressu ween

fate to tnaf W 4 heRe fie it RS dien fohe RB*a s RHFa 35 thf Hiifatho Then

vertical axis, intranasal pressure (cm H20), and on the horizontal axis,
time (O - 3M§AnL§ImplenWern@renaresh. anchehe selipwere dagsifisdnaftgp the May-

Tabl e 17 Conmpd. No. Inhibitory Rate (% | A-a-5
96 Expeirimmaldt Gietisai stpimn Theidosimepih nofm bes imasojdtermined tbiye nasal
cavity by an antigen chall enge To a Hartley nmal e gui nea pig was

i nj ected i nhubpplyiihgndal date of okiupsRh@itllehé 30cTHAT) , AkE& cadnPind N
of suspension containing 1 ng of
(IA-a-5) was suspended in 0.5 % methyl cellulose, and administered orally at
a dose of 1 mg/kg, 3 mg/kg, and 10 mg/kg, respectively, 1 hr before the antigen

challenge. The result is shown figure 1.

We confirmed that from the above experiments 1 and 2, the compound of the
present invention has a potent PGDz-antagonistic activity; from the
experiment 4, the compound of the present invention is confirmed to
significantly suppress the infiltration of eosionophils; and from the
experiment 3, the compound of the present invention is confirmed to be useful

as a drug for treating nasal blockage.

INDUSTRIAL APPLICABILITY
The present invention provides that PGD: antagonists, and inhibitors for
infiltration of eosinophils, being useful as a drug for treating diseases such as

systemic mastocytosis and disorder of systemic mast cell activation as well as
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oval bum n nd 100 of al um num hydr oxi de was injecte

intraperit A’?’%@ gAfter 3 weeks, 1m of mxture of OVA (10 F’%‘FVF%’S"“%M
al um num hydr oxi de (100 ng) was |ntraperitoneally injected as additional

i mruni zation to sensitize systemcally. After the |apse of 3 weeks, |ocal
sensi ti zat tithegBedntk@cfion ddthafa, kllor@ v isalitis, Hile MAS cokijupREditi batdarpasal
cavities four tines at 2 - 4 day intervals. After 5 - 7 days fromthe
final sensiddzafit @Bperfusion injury, inflammation and atopic dermatitis, 49 WO
98/ 25919 PCT/ JP97/ 04527
nasal antigen challenge was perforned by dripping 10 [err] 1 of 1 % OVA
solution to the guinea pigs in the both nasal cavity. Five hours after
nasal chall enge, the guinea pigs were exsangui nated under the
anest heti zation. The nasal airways were washed by infusing 10 m of
saline, and the washings were collected. The washings were centrifuged,
the cell pellets were resuspended in 100 [err] 1 of saline, and the total
cells were counted by the Turk stain. Then snear sanples were prepared,
and the cells were classified after the May- Gunwal d-G ensa stain. The
eosi nophi |l nunber was determned by nultiplying the rate of eosinophils
with the total cells. A test conmpound (IlA-a-5) was suspended in 0.5 %

met hyl cellul ose, and adm nistered orally at a dose of 1 ng/kg, 3 ng/kg,
and 10 ng/ kg, respectively, 1 hr before the antigen challenge. The result
is shown figure 1. We confirmed that fromthe above experinments 1
and 2, the conpound of the present invention has a potent

PG err]-antagonistic activity; fromthe experinent 4, the conpound of the
present invention is confirmed to significantly suppress the infiltration
of eosionophils; and fromthe
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experinment 3, the conpound re—present—tnvention is confirned to be
useful as wobsigofsor treat} H@Sr&‘ééﬂ WS BkENd. | NDUSTRI AL w¥BRidoGesEzt| TY .
The present invention provifdes tREPLECER ant dgonists, and inhibitors for
infiltration of eosinophil s, 0BerMg useful as a drug for treating di seases
such as system c mastocytosis and di scaﬁiﬂMgf system c mast cell

S0l 2010 o " I e |

PCT/ JP97/ 04527 1. th&erasundort theclorsrladdihm, allergic ehinitis,s alklergic

conjunctivitis, urticaria, 1ischemc reperfu5| on injury, inflanmmation and
atopic dermatiti
P & CH=CH ™" coox
bNO “ ®
H Ll R
s
wherein
:b"
represents

a 3
gL« &L
b b
(A) ®)

R represents hydrogen, alkyl, alkoxy, halogen, hydroxy, acyloxy or optionally
substituted arylsulfonyloxy, X represents hydrogen or alkyl, and the double bond
on the «@-chain has E configuration or Z configuration, provided that the

compound of the formula:

@\CA-ECH/\/\ COOX
N

ﬁll Ria
S

2

wherein R12 represents hydrogen, alkyl or alkoxy, X is as defined above, and the
double bond on the «-chain has E configuration or Z configuration
is excluded, a pharmaceutically acceptable salt thereof, or a hydrate thereof.

2. The compound of the formula (IA):
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A conpound of the fornmula (1): [err] wherein
[err] R rep\"9§éﬁ§%19hydrogen al kyl, al koxy, hal-egen, hydroxy, PGEIRIRYS23
optionally substituted aryl sul fonyl oxy, X represents hydrogen or alkyl,

Qroeee NI |

R
ﬁ | l;—"—R
~S

wherein R and X are as defined above, and the double bond on the @ -chain has

E configuration or Z configuration, provided that the compound of the formula:

@;“\cmcr{’\/\ CoOX
0
X
S

wherein R12 represents hydrogen, alkyl or alkoxy, X is as defined above, and the

double bond on the @ -chain has E configuration or Z configuration is excluded,

as claimed in Claim 1, a pharmaceutically acceptable salt thereof, or a hydrate

thereof,

3. The compound of the formula (IB):

wherein R and X are as defined above, and the double bond on the @ -chain has
E configuration or Z configuration as claimed in Claim 1, a pharmaceutically

acceptable salt thereof, or a hydrate thereof.

4. A compound of the formula (IA-a):

"““C(;{:CHM CooX
(IA-a)
.
S

wherein R! represents halogen, hydroxy, acyloxy or optionally substituted
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bond on the a -chain has Z configuration, provided that
t he conmpoundloofnzgohe f or muf gHIS SH BMA rein Rl err] repregenrs7n4s27
hydrogen, al kyl or al koxy,| X i sRELAIEDI ned_ébove, and the doubl e bond on

the a -chain has E confi glratiomor Z configuration is excluded, a
pharmaceutically acceptable salt thereof, or a hydrate thereof.
(Anrended) wygldfgrouany. Xh%apﬁafméahoweaangi the depblbandsen the trhechem hagpr

the hydrate thereof as clainmed in Claim1, wherein J[err] 3.
(Arended) Teorfogqausivch ot Aeopfignretdeuta phhfmaamapahblaecawaﬂ)le salt thereof,
52 wherein [err] 4. (Amended) The conpound , the

phar maceut iggad hydpeteetiabe salt thereof, or the hydrate thereof as
clainmed in Caim1l, wher ei n :

5. A compound of the formula (IA-b): ‘“\“! “\‘“ |“l\ “‘\S‘ | \“\ \

gH=CH H " coox

Yo
R
§NF |

wherein R and X are as defined above, and the double bond on the @ -chain
has E configuration or Z configuration, a pharmaceutically acceptable salt
thereof, or a hydrate thereof.

6. A compound of the formula (IA-c):

NN

CH=CH COOX
O

1A-0)

N T 1=

N N
S s

R

wherein R and X are as defined above, and the double bond on the @ -chain has
E configuration or Z configuration, a pharmaceutically acceptable salt thereof,
or a hydrate thereof.

7. A compound of the formula (IA-d):

@."‘\\CH%H’\/\ COoOoX

N 7T -
HS/

s
)
("

R

wherein R and X are as defined above, and the double bond on the @ -chain
has E configuration or Z configuration, a pharmaceutically acceptable salt

thereof, or a hydrate thereof.
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Rlerr] is hal ogen, hydroxy, acyloxy or optionally substituted

aryl sul f ony¥@R8§/25919 5. (Amrended) The conpound, the phar mac ARIVIPATD4527
acceptable salt thereof, or the hydrate thereof as clained in daiml,
wherein [err] 6. (Anended) The conpound, the pharmaceutically

sccenab o sally issgfou il h i kg ﬁﬂﬂﬂgm IH .

acceptable salt thereof, or the hydrate thereof 1, |
wherein A gH_CH’[‘eVr‘]\ coox 8. (Anmended) The

pharmaceuti cal | y(& epl abl e salt ther(ﬁp{,‘) or the hydrate thereof as
claimed in Caim N [err] 9. (Anended) The conpound, the

pharmaceutical ly accépt bl# sarf® thereof, or the hydrate thereof as
claimed in daim1, whefein

wherein R and X are as defined above, and the double bond on the ¢ -chain has
E configuration or Z configuration, a pharmaceutically acceptable salt thereof,
or a hydrate thereof.

9. A compound of the formula (IB-a’):

"“\\CH=CH/\/\ CoOoX
0 dB-a)
N

I

wherein R and X are as defined above, and the double bond on the @ -chain has
E configuration or Z configuration, a pharmaceutically acceptable salt thereof,
or a hydrate thereof.

10. A compound of the formula (IB-b’):

CH=CH™ " coox
G (B-b")

“ ~N
)Ni J I;"—"R
S

wherein R and X are as defined above, and the double bond on the @ -chain has
E configuration or Z configuration, a pharmaceutically acceptable salt thereof,
or a hydrate thereof.

11. The compound, the pharmaceutically acceptable salt thereof, or
the hydrate thereof as claimed in anyone of Claims 1-10, wherein the double

bond on the «-chain has E configuration.
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[err] 10. (Amended) The conpound, the pha ceut ically acceptable salt
t hereof, or ate there im1, wherein.,. /

11. The com‘;&()d]undiyﬁle phar macmmﬁ“l Imlm ﬂllabl salt thereo?)%Tm’g‘J;'@%E‘jl
hydrate thereof as claimed in "any onhe of CI aims 1-10, wherein the double
bond on the a -chain has E configuration. 12. The conpound, the

phar maceut i cal | y2acd8pt ednhposabt théiehaomacentichhly dydpaildetdndt ehérads, or
claimed in any one of Clainms 1-10, wherein the double bond on the [err]

-chai n has #heCRHdF Qe Haredf as claibfed TNANGORB Y Chaitn3e1-0aWHRGEIL 'tH@'d'o)Able

acceptabl e salt thereof, or 54
hydrate th | g ainms 1-12, wherein Ris brom),
fluoro, hygir;%%fjﬁzggt oxgﬁglrﬂﬂ eny lgﬁ%flg%?%xy, and X is hydrogen 14.

The conpound, phar maceuti c ceptabl e salt ther
hydr at e t her eof qgs %ﬁ%‘BPPHHEnyﬂ%R@aB%aéF&F%ﬁ %cceBFe@els@?M}é?’éﬁ" is
hydr ogen, rret hg/ net hoxy and X i s hydrogen., 15. A conpound of the
formul a (V) yd{aj,ert]hereo as claimed in anyone of Claims 1-12, wherein R is bromo,
fluoro, hydroxy, acetoxy or phenylsulfonyloxy, and X is hydrogen.
14. The compound, the pharmaceutically acceptable salt thereof, or
the hydrate thereof as claimed in anyone of Claims 1-3, or 5-10 wherein R is

hydrogen, methyl or methoxy and X is hydrogen.

15. A compound of the formula (V):

wherein the Y ring and R are as defined above.

16. A compound of the formula (VI):

" ~CHO
o (VD

-
ﬁ | I;‘"—R
S

wherein the Y ring and R are as defined above.

17. A compound of the formula (IIla):

r°0C X
lls I /‘"—"; R? (Il1a)

wherein R? represents acyloxy or optionally substituted arylsulfonyloxy,

and R3 represents hydroxy or halogen.
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wherein the Y ring and R ar f e. 16. A conmpound of the
Formi a (Wg3Asty 77 ﬁlmuﬂﬁlllllﬂﬂmﬁmg and R are as dSIIEEHave.
17. A conpound of the fornula (811ta) ™ ®[err] wherein R2 represents
acyl oxy or optionally substituted arylsul fonyloxy, and R err] represents

hydroxy or halggens compchthd gﬁmgggﬁufﬁgﬁgﬁpound of the formula (111b):
[err] as claimed in Claim17, wherein and R3 are as defined above.

55 19. (Amrended) The conpound of the forrmula (Illc):
[err] as clai med B 9¢ ' 2 wher®i) R2 and R3 are as defined above.
20. The conpound as cm any one of Clainms 17-19, wherein R3 is
hydr oxy.

wherein R? and R3 are as defined above.

19. A compound of the formula (IIlc):

Re0C
| 2 (IIic)
[ I :L—R
S

wherein R2 and R3 are as defined above.

20. The compound as claimed in anyone of Claims 17-19, wherein R3 is
hydroxy.

21. The compound as claimed in anyone of Claims 17-20, wherein R2 is
phenylsulfonyloxy or acetyloxy.

22. A pharmaceutical composition comprising the compound, the
pharmaceutically acceptable salt thereof, or the hydrate thereof as claimed in
anyone of Claims 1-14.

23. A PGD: antagonist comprising the compound, the
pharmaceutically acceptable salt thereof, or the hydrate thereof as claimed in
anyone of Claims 1-14,

24. A PGD: antagonist inhibiting infiltration of inflammatory cells
comprising the compound, the pharmaceutically acceptable salt thereof, or
the hydrate thereof as claimed in anyone of Claims 1-14.

25. The PGD: antagonist as claimed in Claim 24, wherein the

inflammatory cells are eosionophils.

26. A drug for treating nasal blockage comprising the compound, the

M 1
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21. The conpound as clainmed in r 17- 20, V\,herei n Rerr] is
phenyl sul f ey bgeg1or acetyl oxXy. ﬂlﬂllfﬂlmzmﬂﬂlﬂ maceut i cal Hﬁb%@?
conprising the conpound, the pharnaceutircalsl y~acceptabl e sa ereo or
the hydrate thereof as clainmed in any one of Cains 1-14. 23. A PAD2
ant agoni st conprising the conpound, the har maceutically acceptable salt

t her eof , opbeimahgatically ammﬁbleasltcﬂeﬁrm}d) ot hhe dydratecticired as olmitetidin

24. A PQA)Jerr] antagonist inhibiting infiltration of inflammtory cells
conpri si ngahgene eftiuihes 1-b4. pharmaceutically acceptable salt thereof, or

the hydrate thereof as clainmed in any one of Cains 1-14. 25. The
P& err] antagonist as clained in Caim?24, wherein the inflamatory cells
are eosi onophils. 26. A drug for treating nasal bl ockage conpri sing

thereof as claimed in adVI®SEEST HEISaBAm 1L- 14.

the conpound, the pharyeeesti-cally_acceptable salt thereof, or the hydrate
f REPLACED
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