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1 DESCRI PTI ON CARBAMOYL- TYPE BENZOFURAN DERI VATI VES 5
TECHNI CAL FI ELD The present invention relates to
| pe benzofuran derivatives useful as a
Eﬂm m‘m H“parti cularly as an inhibitor of activated
oogiegqgagul ation factor X lhereinafter, referred to

as " ), or pharmaceutically 10 acceptable salt
t hereof . BACKGROUND ART In |late years, as the

TRRLAEIRRIN o orooermar et Sheh® 12 o

myocakdi.al i nfarction, cerebral infarction and

peri pheral arterial thronbosis increase year by year

and soci alCARBMOYAnd R BENZQREURAN (HERIEHTHES ri sen

nore and nore. Anong therapies of thronboenbolic

di seases, 20 anticoagul ant therapy, as well as
RN Y & ipher apy and antiplatel et therapy, takes

part in nmedical therapy for treatnent and prevention

of timenbostéeséfogonnneheidh Zd¥Etred45+0198Brbdibyl-type
particular, the safety sustainable to chronic
beariodiugiama diegd vartd viese uselfivdblas andhesiprapmritat @ icularly

expressi on.qf anticoagulant activity are essential in
as anpﬂ@&é £

RTGR oftt diysdies Al esdmaqadtiating i fector X
Lal j t Si " ' ft b
@b%ggqnghf'gx%wééfwr@& a3l ym lftg%q eBFa&%fﬁ’?‘ae%@ically

rid as an anticoagu dvar e ora

- adewpiteble @Wilrg the vdae .characteristics arisen fromthe

mechani sm of 30 action, it requires long tinme until
the drug efficacy 2 manifests and has very | ong

ngkf-l' g in bl ood, although the concentration range

CELINEs &Rdn of drug efficacy is relatively narrow,

and S pgni ti.cant. di Ny €17 1rs .
effegh \?le oS eg#r%hgglgn Vi %%%géﬁ%$§%h%£e8?e&§gr}§g Shablt
ahbe tand i piagy| et papul bt yosan hardhpobeneanlr dilkthses such
(Journal of dinical Pharmacol ogy, 1992, vol. 32, pp.

a$96- RYYCaKEna IENGLIANB rI0IRMAL O evEDIGINE, irgtrctdigin and
324, . no. .26, .. 1865-1875), In addition, there may

PhE 1RGGEAde agrr’fﬁgflar]ea@mﬂ]@O%Ehl&grﬁaé@ ofedf eBYi Hgar, and
sgéqﬁqadﬂﬁgygdﬂgé of treatment thereof has risen more and

nmore.

-

- Among therapies of thromboembolic - diseases,
anticoagulant therapy, as well as fibrinolytic therapy and
antiplatelet therapy, takes part in medical therapy for
treatment and prevention of thrombosis (Sogorinsho 41:
2141-2145, 1989). 1In particular, the safety sustainable to
chronic administration .and the reliable and appropriate -
expression of anticoagulant activity are eséential in the
prevention of thrombosis. A coumarin derivative,
especially warfarin potassium, has often been used all over
the world as an anticoagulant available orally. However,
owing to the characteristics arisen from the mechanism of

action, it requires 1long time until the drug efficacy
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10 diarrhea, depilation, and. the like, and therefore

the <clinical application thereof is very difficult

and the devel opnent of anticoagul ants that are useful

and easy to handle has been demanded. Furt hernore,
enhancement of blood clotting ability is 15 one of
significant causative factors of unstabl e angina,

cerebral infarction, cerebral enbolism nyocardi a

i nfarction ul monary infarcti.on,  pul nonary . enbolis
TS apledSe WORY JEPH (HTbOSIS, LB LooRtharblhougn
ﬂHHFéBﬁE%&%EEtﬁﬂ%gyéﬁ& 0o FE&?@Q@%QB%Sb%fﬁE efficacy is
artificiral 20 heart valve 5|sp acement, reocclusion

wfltari v lopdnackowl atndneYescopkbweCisigmididtant differences
t hronbogenesi s during extracorporeal circulation, and

ithehe &t THfdiisfordose amPng | shdwe bnt | chegutlkere reasons,
hat__shows od . dose. response . and. lqwer risk o
R S T b st ey A e O Penreblsd (Journal
f&i gl e I Tl at Lon S L .
cgggé%g%§€%%rgﬁgg§?§gégg érgﬁgﬂ%QQ%%iVoFg'6%?'pg$ﬁp209' NEW
EX&E D) JouRi o BN MedTid eI atisp ot esly BRathes. 26, pp.
conversion of fibrinogen to fibrin, which is the fina
1&6ryd ©ofS)t-he  ddnguiddiorrwascaere butaal see dexgvgrse drug
the ,activation and 3Q aggregaiion . of blood platelets, .
TERRGS 05U%h “BE afd Bro0s LR CoeiRAca RFNSKR: | 1GHBLtLR,

dﬂ%rﬁ%ég»’ d@ﬁifﬁfﬂdﬂv Uéﬁa’ th%erQQLebaSaLQngtﬁgﬁéféPS the

center of the research in anticoagulants as a target

adfirdersd! oppelt caft inew dhagsof Hoyewedry adiffddult and the
i nhi bitor shows | ow bioavailability 5 upon ora

degielepsandt i oh anfigpsgubastdr fllsdckare nusegdut dando easy to
safety . such as bl eedi tendency as one of side

he‘"’r”rdgé%/é“as( Qeﬁﬁ%ée&‘?r@%dchi mca Acta, 1985, Vol. 44,

P 12 k2 o feXa dishan ko802 BB B6A! @4 Jtt il ability
positiéh of f%e common pa%hmay OF bot h exf??%@féiéhdL Y s
onet ro fisisd ghdddlaait onaudft £as cade toract b dDNsinsk¥dlieS angina,
| ocated upstream fromthronbin in the coagul ation

CeasPadd. ThrEd%feliorhe i AREBPERN ofembNd sy pogByetgrdial
ective and specific.in the inhibhition of

#Eﬁi;ﬁﬂgéndn s?gigﬂ?ég¥par%ﬁfq§93*ﬁgﬂ nhPBgFPBﬁrybf embolism,
S (Rrswbas) - Fester hunt Wpdfloods, Mo ineces
islowsrascular coagulation, thrombogenesis after artificial
heart valve displacement, reocclusion after blood
circulation reconstruction and thrombogenesis during
extracorporeal circulation, and the 1like Therefore, a
distinguished anticoagulant that shows good dose response
and lower risk of hemorrhage with few side-effects, and can
exert sufficient effects by oral administration has been
desired (Thrombosis Research, 1992, vol. 68, pp. 507-512).
Thrbmbin participates not only in the conversion of
fibrinogen to fibrin, which is the final stage of the

coagulation cascade, but also deeply in the activation and

aggregation of blood platelets (Matsuo, 0., “t-PA and Pro-
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di stingui shed enzyne selectivity and high

bi oavail ability is expected to undergo control of
its anticoagulant activity for a long period of tine
and can express superior 20 therapeutic effect upon
oral adm nistration conpared3to the existing

anti coagul ants. Accordingly, the devel opnent of a
novel FXa inhibitor adapted to oral adm nistration has

been earnest| emanded. Exanpl es of known conpounds
Ukavi n alHﬁ@&ﬁﬂ%@%ueffé@@G'ZSPBH F§§4Phcluﬂ% an inhibitor

t%%'r%%%lqz%@sdel%%gp %Wg% .“Eﬁ%; ééy&ﬁ%ﬁ % TenEL éﬁé‘éé?&‘h in

or treatnent o 0oSsI S efo ow n

henzfayanmePaynds haygedl o baaﬂelbgﬁéﬁt(ldml aBw drugs.
Journal of Hetero Cyclic Chem stry, 4, Vol 3, pp.-

Hepewe3252R, thrombin |irthersithor sbewsnolowertiaavaBability

about the inhibitory effect of the conmpounds on FXa. 4
UPORH BH NHARER £ 8FP2 PhORHADEHA TP B3 S congiRasds in regard

t%' qsyacéet& agﬂcdl}e Cgr@fg&gfng Féggeég&‘ | apn%]_gﬂ'ac% Seffects

an "acti SUppressin vat ed

|B)i'6ﬁ!é@ﬁ.\6ae%l%r&u§ﬁ%au$ﬁ:fﬂ& aggs A f arq prievendi-ne od) |
treati ng autoi nmune di seases are al so known

(WOOZKB2189) a Ty VBO24h21 8D akdrssd ndh v i pos abboh of the
the inhihitory effect on FXa either. In the panphlet
C@B‘Fﬁ%’u RPCIERA iyt abeBhd@ﬁ§é&nﬁ|lﬁg agd girding aneragulation

ca‘érc%gi ' Qrél% 1%"{1%&%‘ riRg,a “}8‘8&1@8& ﬁgé%%%ﬁoyﬂ rH RFombin

are ed are osed

igonIngsaghl a have c&sl&araéene Théfe Oré e thkt regebition of
atom of the carbanoyl group, said benzene ring being

Fabstiist utpas by andole seffietanzeuslapd 2GRICGAIGSUREY  the
ggﬂlNVENTION The pr.esent i1invention provides a novel
L0 P RS 19 %.% e etpipition

ST el B TR .
3havye |ntensively st udi ed and

Thus, a substance which inhibits FXa and shows
distinguished enzyme selectivity and high bioavailability
is expected to wundergo control of its anticoagulant
activity for a long period of time and can express superior
therapeutic effect upon oral administrétion compared to the
existing anticoagulants. Accordingly, the development of a
novel FXa inhibitor adapted to oral administration has been
earnestly demanded.

Examples of known compounds having inhibitory effect
on FXa include thiobenzamide compounds that are useful in
prevention or treatment of thrdmbosis (WO99/42439) .

The following benzofuran compounds have also been
known (Indian Journal of Hetero Cyclic Chemistry, 19294, Vol.
3, pp. 3247-3252), but said literature does not mention

about the inhibitory effect of the compounds on FXa.



10

15

20

25

30

have found that a carbanoyl -type benzofuran derivative
of the fornula bel ow has an excell ent FXa-inhibiting
activity and advantageous features that enable
controlling anticoagulant activity for a | ong period
of time upon oral 30 adm nigtration, and established
the present invention. 5 That is, the present
invention is as follows: 1. A carbanoyl-type

benzof uran derivative of the fornula [1]: [1] R4 i H
11% R5 N' -AY-r C-N5 wherein Ring Zis a group of

t he forqyla@zq&PhN NAis asingle Eond or a group of

cy ou up. or
heterocycllghggaug, %b R4 and R5 aQa Eﬁ
di f f gteartersradl duictydlsi @ dmyjidieo gempatroly Qﬁ1thﬂ|ﬁmnmuhﬁ:
substituted | ower al kyl group or an optionally
substituted saturated heterocyclic group, or R4 and

R5 cdhkire qgether at the ends to forman optionally
substA', @ i %ﬁben contai ning saturated heterocyclic

15 group al @ang Yh the adjacent nitrogen atom Rl is

a hydrogen atgm a hal ogen atom a |ower alkyl group,

a | ower al koxy group, a cyano group, Or an am no group
ptionally substituted by 1 to 2 | ower al kyl groups;

-4% RS t e f orRbluiteo pPé aﬁuﬁﬁFﬁéﬁépﬁy st igr@ved  of

gqﬁ}l groh&%mﬁ%géygg lsaﬁdhyQEQQGH g%8q1or a Io rug for

armaceutically acceptable %al
ﬁﬂ@ﬂéﬂﬁln @r TheatnBout AGITd NdidadenbA¥E, also known

wher ein ng Z is a group of the formula: or

(WO02/12189) . The WO002/12189 does not mention about the
inhibitory effect on FXa either. In the pamphlet,
compounds having a condensed ring of pyridine and furan to
which ring an amide and a carbamoyl groups are di-
substituted are disclosed; however, said compounds all have
a benzene ring on the nitrogen atom of the carbamoyl group,

said benzene ring Dbeing substituted by X and Y

simultaneously.

DISCLOSURE OF INVENTION

The present invention provides a novel carbamoyl-type
benzofuran derivative having excellent inhibitory effect on
FXa, or pharmaceutically acceptable salts thereof.

The present inventors have intensively studied and
have found that a carbamoyl-type benzofuran derivative of
the formula below has an excellent FXa-inhibiting activity
and advantageous features that enable controlling
anticoagulant activity for a long period of time upon oral

administration, and established the present invention.
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3. The conpound according to 2 above, wherein the 5

"optionally substituted | ower alkyl group"” for R4 or

R5 is an unsubstituted | ower al kyl group, a | ower

al kyl group substituted by an am no group optionally
substituted by 1 to 2 |owersal kyl groups, a | ower

al kyl group substituted by a hydroxyl group, a | ower
al kyl group substituted by a 10 | ower al koxy group or

a |l ower al kyl oup substituted by a pyrldyl group;
t he Télp‘ttl dfal |tgles PFesiank ddventicRn df Bt SIS c

grou faqr R5,is. tetrahydr Lany
optﬁdnal guﬁgﬁmPX%egyﬁ|tr§8éﬁ9g§% a|n$%5££§¥u¥%téﬂf

ngmﬁggeqqqycllc group” formed fromR4, RS and the
adj acent nltrogen atom when R4 and R5 conbine
toget her at t erRdg1 s a pyrrolidinyl group, a
nor phol i nyl g a pyrrolidinyl group substituted
by a hydroxy- al kyl group, a pyrrolidinyl group
substltutq a hydroxyl group, 20 a thionorpholinyl
group a p-pARSdyl gﬂ a piperidyl group

ed by a hydr £I group, a piperazinyl- group

by a hydroxy-|ower al kyl group, a

Eroup subst _irtited by a hydroxy-Ilower alky
group aNpip @@rNgrpup substituted by a | ower
al kyl grohp, a 25 pyrroRldlnyI group substituted by a
wlh%%%tl n, lnoxyéceir bon no ) 9r,QUD, qc)J_,HR‘,ll%perl dyl group

i u

group op |onaa1y substitut ed

by to 2 r aIk group oxopyrrolldlnyl
I|n I grou oxot hi onor phol i nyl
gr--J p|p riiyeN graup; oxapi per azi nyl

oup, or a plperldyl group substltuted by a | ower
Aallﬁof(lyé&ﬂ@ &y Pogido &F; aamqqﬂe ofs £ty P He erded i ¢

the

Ygroup NS gé'%%%g&g%erld grmﬂ%¥§aoalgl§%§9 o%@%up, a

accor |n SR Rn 1% 5 benz

ph'eﬁg'lolétrb@%a'&ry aS WhastiraHerd r@te%cﬂrlé V&rol Oups

sel ected i ndependently from a hal ogen atom an

Rdpendnaf| greulibei tssred dwowdi £ Bk keht gandpeaghhyidr axyhydrogen
group, an optionally substituted | ower al koxy g;&ﬂp or an

RMoxy2Ryr OB iPaddiyst PrReEdtBiedn pigonatikyl

BlsHhL L aaturaLedy BELGLOCKA hei8eidc grovp, or R

gr oup

and R® combine together at the ends to form an optlonally

substituted nitrogen-containing saturated  Theterocyclic

group along with the adjacent nitrogen atom;

R! is a hydrogen atom, a halogen atom, a lower alkyl group,

a lower alkoxy group, a cyano dgroup, or an amino group
optionally substituted by 1 to 2 lower alkyl groups;
Ring B of the formula:

is an optionally substituted benzene ring; and
R’ is a hydrogen atom or a lower alkyl group,

or a pharmaceutically acceptable salt thereof.
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optionally substituted amno group, a nitro group, a
cyano group, a 4,5-di hydroxazolyl group and a group
of the formula: -CGNNOH 15 NH2 5. The conpound
according to 4 above, wherein the ™"optionally
substituted | ower al kyl group"” as a substituent for
Ring Bis a |lower alkyl group optionally substituted
by a group selected fromthe followings: 20 (1) a

| ower alko carbo oup, ..[(2) .a carhoxyl group,. (3),
a carzorarm %&qg&%doqvélﬁ)stﬁ t]utagtP‘%ey %”l'f%p"?m glng z
<ﬁﬁi qﬁl HF a lower alkyl group, (b) a
omer oxy-1 ower group, (c) a hydroxy-I| ower
al group, d) an an1noa|ky| group optionally
tutedyy§i2>to 2 |lower alkyl groups, and (e) a
| ower al ¥ox up, (4) a carbonyl group substituted
by a rph ou peri dyl ca bonyl roup
subst tute &k%ﬁ%ﬁychS Englﬁﬂ E @%Fﬁfln the

PRy R PRI b g

a’il hydsasytigneen- 1owst i buked Rjrﬂﬁfp dyla aox: a1k§l agroup
hydr oxyl group, and (9) a pyrrolldlnylcarbonyl group;

S tigpttieshaby yasubgiinout@upwept okakyy gsubptisstad by 1
substi tuent for qéﬁzB IS a | ower al kox

t4 Ay 2ldWs ARt Ky @Wito it J@é}e%?%bé)fwﬁ%@ted by

fo C I oty
aal tgg%g?%on 4 r%u%, ﬂé'%)%g allg{rv\@lrjpgré@yasgdr oup,tu(tﬁd a]oy a
L@ 0 X/l kO U o D) 0o AiNa alTbREBX ¥ 1 GRAURIreRin Gidddtyituted by a

substituted by 1 to 2 15 | ower al koxycarbonyl groups,
HMQl &) @mourpsl koxy group substituted by a | ower al koxy

%é7%?%h$$rg% tl% %UD %%%%£QUt§dh %ero%ycﬁec group”
for R4 or R® is tetrahydropyranyl;
the “optionally substituted nitrogen—éontaining saturated
heterocyclic group” formed from R*, R® and the adjacent
nitrogen atom, when R' and R® combine together at the ends,
is a pyrrolidinyl group, a morpholinyl group, a

pyrrolidinyl group substituted by a hydroxy-lower alkyl

a thiomorpholinyl group, a piperidyl group, a piperidyl
group substituted by a hydroxyl group, a piperazinyl group
substituted by a hydroxy-lower alkyl gfoup, a piperidyl
group substituted by a hydroxy-lower alkyl group, a
piperazinyl group substituted by a lower alkyl group, a
pyrrolidinyl group substituted by a lower
alkoxycarbonylamino group, a piperidyl group substituted by
an amino group optionally substituted by 1 to 2 lower alkyl
groups, an oxopyrrolidinyl group, an oxomorpholinyl'group,

an oxothiomorpholinyl group, an oxopiperidyl group, an

group, é pyrrolidinyl group substituted by a hydroxyl group,
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nmor phol i nyl group, a piperidyl group or a pyrrolidinyl
20 group, (8) a carbonyl group substituted by a

hydr oxypi peri dyl group, (9) a piperidylcarbonyl
group substituted by a hydroxy- |ower alkyl group, 25
(10) a pyrrolidinylcarbonyl @roup substituted by a
hydr oxy- | ower al kyl group, (11) a carbonyl group
substituted by a | ower al kyl- piperazinyl group, (12)

og{;)am no aro pc%ptlonally SUbStIlJfr ]gd%_ﬂv}/l ]tgfd&éjéby a

1Du K a | ower alkanoyl
group, M§%§R%ﬂ%gf§£n§§ilgpoup optionally substituted

the 1 batdrageaupsetstrotcidi d r gab(py ardwower iad kil piperidyl
group, (b) a lower al koxy-Ilower alkyl group, (c) a
gpaoxy- 1 ower al kyl group, 5 and (d) a | ower alkyl

group, substituted b n amn Qu ti onal

Tt 1 ut SRR Rgtnst | Rsit S e ViR e Ring B
oyp fon I X 0

lgjbétl%%gé}%bygan og?l%%%k%ugsﬂﬁgﬁtu tetaseakt)griabtr%[j ok two

dretgysocselliee tgoup'hdepeadendty t ebt far Rabhggén 18tdm, an

an oxy group substituted by a saturated hetero(yclic
aptonadpiv m&styltsmtgdulwea pyksh growmti @ hydroxy group,

TG B EEAS J7 8y sron
&? b% HUD §§FE8B§Q1 ron%uﬂ% %P@t urated
5 %ydroxy

follomnngs omer oxy group,

rwuw:lmx(ca)lcan cﬁmm, graupsapktonakky suhsbionytied dnoub, an
to 2 groups selected from(a) a |ower al kyl group

Omloalaldmerswmtwt% @mb@@ greyra PoReTgl ledepH overcyano

T

fyyﬂdqully substituted by 1 to 2 lower al kyl groups,
(f) a lower alkyl group substituted by an aromatic
+Hy@eeerOH group, and (g) a lower al kyl group
suﬁﬁ}ituted 25 by a pyridyl group,

2 .

5. The compound according to 4 above, wherein the
“optionally substituted lower alkyl group” as a substituent

for Ring B is a lower alkyl group optionally substituted by

. a group selected from the followings:

(1) a lower alkoxycarbonyl group,

(2) a carboxyl group,

(3) a carbamoyl group optionally substituted by 1,'to 2
groups selected from (a) a lower alkyl group, (b) a lower
alkoxy-lower alkyl group, (c) a hydroxy-lower alkyl group,
(d} an aminoalkyl group optionally substituted by 1 to 2
lower alkyl groups, and (e) a lower alkoxy group,

(4) a carbonyl group substituted by a morpholinyl group,

(5) a piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group,
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(4) a norpholinyl group, a pyrrolidinyl group, a

pi peridyl group or a thionorpholinyl group, (5 a
hydr oxypi peri dyl group, (6) a piperidyl group
substituted by a hydroxy-Iower al kyl 30 group, 10 (7)
a pyrrolidinyl group substitgted by a hydroxy-I ower

al kyl group, and (8) a | ower al kyl -pi perazi nyl group;
the "optionally substituted am no group” as a

bstituent for n IS an anj no.group -
G oy T Libtay Eea Bty 157650, 35p6 0 EultPebied tvrony-
t 1) a lower alkyl group, (2) a | ower
lzﬁaﬁeox%]]%%% group, (3) a hydroxy-Iower alkyl
@noup, &¢8rbénya | @¥&ip alkand o ipby( Sh anl@wekyl group-
al koxy- | ower al kanoyl group, (6) a hydroxy-Iower

salbedridydt egr guippe(idyla drowar, al kanoyl group substitut ed
by a | ower al kanoyl oxy group, 15 (8) a | ower al kanoyl
@go@phﬁﬂﬁﬂﬁ%HnQQP &t no group optionally

(sgujbstal Li)trer%lt_’éélﬂq lg:r%k%%%p Isoql ected from(a) a

| ower grou Wer’ al kanoyl group, (9)

thd O\NprtaJch@SM@ar Rt ighass (ljeﬁ)er.a | omesx y group” as a
alkoxycarbonyl group substituted -by an 20 aronmatic
@muhlngw) i® car bawey| agkody Surwsid teptetonally

mer al kyl  grou ( a .l ower
STOSHSHROAY Gr o tbar P (e Tt the IO SLATGHT:
houp S ut a 25 norpholinyl group. 6. The
%on%%ungg) g?éﬁ%nﬂyo 5 above, wherein Rng B is an

(Qnsubsknkni%qmwyyﬁaﬁbdﬂyu;gﬁbuﬂhe conpound accor di ng
to 5 above, wherein Ring Z is a group of the formula:

(B1 iehd osrmallkoxar group,

(4) a hydroxyl group,

(5) an aminooxy group optionally substituted by 1 to 2
lower alkoxycarbonyl groups,

(6) a lower alkoxy group substituted by a lower alkoxy
group,

(7) a carbonyl grbup substituted by a group selected from
morpholinyl group, a piperidyl group or a pyrrolidinyl
group,

(8) a carbonyl group substituted by a hydroxypiperidyl
group,

(9) a piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group,

(10) a pyrrolidinylcarbonyl group substituted by a hydroxy-
lower alkyl group,

(11) a carbonyl group substituted by a lower alkyl-
piperazinyl group,

(12) an amino group optionally substituted by 1 to 2 groups

selected from (a) a lower alkyl group, (b) a lower
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is 5o0or Rlis a halogen atomor a |ower alkyl group;
R2 is a group selected fromthe follow ngs: A a
hydrogen atom a cyano group, an am no group
optionally substituted "by 1 to 2 |ower al kyl groups,
a 10 hydroxy group; B) a | oswer al kyl group optionally
substituted by a group selected fromthe follow ngs:
(1) a | ower al koxycarbonyl group, (2) a carboxyl

roup, 1 3). a carbano roup.. opti onal
B HRicarta iy T2 S o Lded TR e,
I , I - k
G¥ore ot il BRI A K 1 to 2
dholipaxVde Oty fEdma (hpwer 1dweH Ariewp gselst i (bied lower

by an am no group optionally substituted by 1 20 to 2
aldwwary-didar grldupls, geenb ( e Cch Rowdrakkokpweroad kyl4)group,

a carbonyl _grou bstituted b nmor phol i nyl grouy

el Lo S R 2oy 19y P et T R Y L pndatiBo group
r - I # , {6 [-ivdjsn n

Peletiaty, | MBI 1) S AN RIS Min

(12) @ QEiN\YIf GIHRUE cruelld t oAb @=Nmdimxyl group

12 substituted piperidyl group, (8) a hydroxyl group;

taved (O¥xva grauml subaglitatiednyby grsuppptjonal bersubstituted
al koxy group optionally substituted by a grou ,
S@@Iu&?tté*d{f}i‘ RIMYFbEF odF YR @F) & %%?%B%(We‘g‘f ogB,r Ring B
(<2) I r XYL group, 4 ( r ,
ST D PRI IR T, g (S4B PRR e ey
gaptuiponabky osdbstyi tsitiest byuled 0 b3/ bawesr&hkOXy Carhirydarbon

groups, (6) a |lower al koxy group substituted by a

drowe: al koxy

the “substituted carbonyl group” as a substituent for Ring
B is a carbonyl group substituted by a group selected from
the followings:

(1) a lower alkoxy group,

(2) a hydroxyl group,

(3) an amino group optionally substituted by 1 to 2 groups
selected from (a) a lower alkyl group, (b) a lower alkoxy
group, (c) a lower alkoxy-lower alkyl group, (d) a hydroxy-
lower alkyl group, (e) a lower alkyl group substituted by
an amino group optionally substituted by 1 to 2 lowér_alkyl
groups, (f) a lower alkyl group substituted by an aromatic
hydrocarbon group, and (g) a lower alkyl group substituted
by a pyridyl group,

(4) a morpholinyl grdup, a pyrrolidinyl group, a piperidyl
group or a thiomorpholinyl group,

(5) a hydroxypiperidyl group,

(6) a piperidyl group substituted by a hydroxy-lower alkyl

group,
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group, (7) a carbonyl group substituted by a group
selected froma 15 norpholinyl group, a piperidyl
group or a pyrrolidinyl group, (8) a carbonyl group
substituted by a hydroxypi peridyl group, (9) a

pi peri dyl carbonyl group subsiptuted by a hydroxy- 20
| oner al kyl group, (10) a pyrrolidinyl carbonyl group
substituted by a hydroxy- |ower alkyl group, (11) a

rbonyl group substltuted by, a | ower -
-peﬁazmﬁ% %ubv D6 7PiD) SHbS HCER oty opt iTDHHIqRY - Lower
&%qgﬁj to 2 groups selected from(a) a
a group (b) a I ower al koxycarbonyl group,
@)d(aC)lcﬁvéIOVﬁﬂ(yal@WazgﬁMp,gr(olﬁﬂ; a carbamoyl group
optionally substituted by 1 to 2 groups selected from
the) ‘opimmabl Rybugstaputed) aminonweyro®y” ahkoxy-3wwetkituent
al kyl, group; (c) a lower alkyl. group 13 substi tut '
é& )g.yq ad’r(ﬁﬁ‘blnoalﬂf‘{% °<P)q ul ks)).}sbstg:r f%y 1 to
ﬁtd fut qe%eqp %rqnpodgg %1%@5 rfl;{}al |y substituted
y

gr oups, 4) a group of the
mgrmﬂﬂbweﬁDdﬁi§1-§ﬁ$m$£ or 5 E» a carbonyl group
substituted by a group selected from the foll ow ngs:
@1)aaMQMﬂm'aﬂhaxquyWﬁn)alem grdwmr oxyl group, (3)
am no. grou tio IIy substituted by 1 to 2 groups

n

(%d Fo NAREF F AN )2 Y VB W W kyl group, (b) a | ower
I al koxy-1 ower al kyl group,

‘?&) aﬁﬁV§%§%§9‘lﬁﬁér éﬁﬁﬁg’group, (e) a lower alkyl

(@O 1RSI 1B -Dowen AMHo bl Qo@pt i onal Iy

substituted by 1 to 2 lower alkyl groups, (f) a | ower

#kyd hydngx ysulestd n L&tlé@tartgylargmtmvati ¢ 15 hydrocarbon

'< ri @ “GPesl e&%%ﬁa?' afhi BSRRE ARy mbé.wlower

group or a thlonnrphollnyl group,
%g%' Qggtgﬁél eridyl group,

a lower alkanoyl group substituted by an amino group
optionally substituted by 1 to 2 groups selected from (a) a
lower alkyl group and (b) a lower alkanoyl group,

(9) a lower alkoxycarbonyl group,

(10) a lower alkoxycarbonyl group substituted by an
aromatic hydrocarbon group, |

(11) a carbamoyl group substituted by 1 to 2 lower alkyl
groups,

(12) a lower alkylsulfonyl group, and

(13) a lower alkylsulfonyl group substituted by a
morpholinyl group.

6. The compound according to 5 above, wherein Ring B
is an unsubstituted benzene ring.

7. The compound according to 5 above, wherein Ring 2

is a group of the formula:
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20 (6) a piperidyl group substituted by a

hydr oxy-1 ower al kyl group, (7) a pyrrolidinyl group
substituted by a hydroxy-Ilower alkyl group, and (8)
a. |lower alkyl-piperazinyl group; 25 Ais a single
bond; and R3 is a hydrogen atbpm 8. The conpound
according to 7 above, wherein R2 is a group selected
fromthe follow ngs: (1) a hydrogen atom 30 (2) a

cyapo. group, 14 (3),—an am no group optionally
ﬁd by %E&mwr al kyl groups, (4) a
5 O Xyl grogp, N /Iomer al koxy group, 5 (6) a

| ower al koxy group substituted by a | ower al koxy
tiyveof@rmud)a:a | ower al koxy group substituted by a
hydroxyl group, (8) a |ower al koxy group substituted
|am'no'group optionally substituted by 1 to 2
al kyl groups, 10 (9) a | ower al koxycarbonyl
gfoup, (10) a carboxyl group, (11) a carbonyl group
j§ubstituted by an amino group optionally substituted
by 1 to 2 groups selected from(a) |ower alkyl group,

(bla bgdroxy- | o yl group, (c) a 15 | owner
al -I gwer al rup, and (d) a |l ower alkyl group
Jefo tuted dy an~am no group optionally substituted

Rby 1 to 2 lower @l kyl groups, (12) a

nor phol i nyl car bonyl group, a pyrrolidinyl carbonyl

gr oup ' [ arbony u a4t-pi,gnor phol i nyl -
R?Oan?bgﬁgFBg?og%Fﬁ(%g)Qahggggr?é$P%a?%§H§V group

RSubst at yredpbyedechyddofyoml oner fallkplviggeup, or a
pyrrolidinyl carbonyl group substituted by a '

RAjydr @xyhiy eal ky@togou, (CHVANGE IWWAIPal I8Nl @R group

oé%&%%%é&sbggﬁggaggﬁgédg&%yp1S%g§tEtuiggepyaﬂjagwegroups, a

hydroxy group;

B) a lower alkyl group optionally substituted by a group
selected from the followings:

(1) a lower alkoxycarbonyl group,

(2) a carboxyl group,

(3) a carbamoyl group optionally substituted by 1 to 2
groups selected from (a) a lower alkyl group, (b) a lower
alkoxy-lower alkyl dgroup, (c) a lower alkyl group
substituted by a hydroxyl group, (d) a lower alkyl group
substituted by an amino group optionally substituted by 1
to 2 lower alkyl groups, and (e) a lower alkoxy group,

(4) a carbonyl group substituted by a morpholinyl group,

(5) a piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group, '

(6) a pyrrolidinylcarbonyl group substituted by a hydroxy-
lower alkyl group, |

(7) a carbonyl group substituted by a hydroxyl group-
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(16) a carboxy-Iower alkyl group, (17) a |l ower alkyl
group substituted by a carbanoyl group optionally
substituted by 1 to 2 groups selected from(a) a 30
| ower al kyl group, (b) a hydroxy-Ilower alkyl group,
(c) a 15 | ower al koxy-|ower apkyl group, and (d) a

| ower al kyl group substituted by an am no group
optiOnaIIy substituted by 1 to 2 | ower al kyl groups,

s 8) .a Iomer al kyl oup substituted by a 5
AR é%; WHP/(19) a lower al kyl group
(%gb%plyﬁg%q y eruﬁylcarbonyl' group substituted

FoX Al K group, or a |ower alKkyl
(9N 03P paIStiitdd R AR rldud ;nyl car bonyl  group
substituted byﬁgghydroxy Iéﬁér aIkyI group, 10 (20) a
Chy dr ex y-owewe ra 1al ol qyumg)opﬂubddlmyzﬁuhﬁMﬂtuﬂGQMby a group
group substituted by a pyrrolidinyl- carbonyl group.
sglerted. & r?ﬁ’éhﬁ@ea%fld?%qso 7 above, wherein RR is a

(qgogp %_%E&&ﬁﬂ the followings: 15 (1) a hydrogen

car group substituted by an am no

(@ 0P 1 oRfRir @rladolmyc%ﬂwnylutg%@ 1 to 2 groups

selected from(a) a |ower alkyl group and (b) a | ower

(8 kexyj-owewer 1Ko ggraup, (3) a | ower al koxycar bonyl
roup, 20 (4) a nor phol i nyl carbonyl group, a

gQrﬁo Y'ﬁ%ﬂy IBEMH,  group, a piperidyl carbonyl group

4h
O oph AR B PP POl B Ey 1 o
15uRst iall Wosd A bbriyd Zdouy, al kyl groups, 25 (6) a

car boxy-1ower al kyl group, (7) a | ower alkyl group

($ubsai thewed by lioxyorgholp npubsttidmredgrioup,a (8pwar alkoxy
hydr oxy-1 ower al kyl group, (9) a lower alkyl group '
9EGHEri tuted by a pyrrolldlnyl 30 carbonyl group, and

(3?O%é%)ag%tolngﬁzﬂr% fI %ﬂtpc%égftﬂl)’ eggr%oaseclaé}p?é@yfrom a
noebaeladflr OBFrbap,a a piperidyl group or a pyrrolidinyl
group, |

(8) a carbonyl group substituted by a hydroxypiperidyl
group,

(9) a piperidylcarbonyl group substituted by a hydroxy-
lower'alkyl group,

(10) a pyrrolidinylcarbonyl group substituted by a hydroxy-
lower alkyl group,

(11) a carbonyl group substituted by a lower alkyl-
piperazinyl group,

(12) an amino group optionally substituted by 1 to 2 groups
selected from (a) a lower alkyl group, (b) a lower
alkoxycarbonyl group, and(c) a lower alkanoyl group,

(13) a carbamoyl group optionally substituted by 1 to 2
groups selected from (a) a lower alkyl group, (b) a lower

alkoxy-lower alkyl group, (c) a lower alkyl group
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| ower al kyl group substituted by an am no group
optionally substituted by 1 to .2 |ower alkyl groups
and (b) lower 5 alkyl group. 10. The conpound
according to 7 above, wherein R2 is a group selected
fromthe follow ngs: (1) a hysrogen atom (2) a

hydr oxy-1 ower al kyl group, 10 (3) a carboxy-1ower

al kyl group, (4) a lower al koxy group substituted by a

I n al_ koxy. r ou car bonyl ou ubst it uted

S5 1o oy 0 Byl SRRl S laln B AHEE a1ky1
0 i e b o] I

SR Wb &*‘Es“-‘d B o ofrink® gfo %Weésl’o}a?al ubgtituted

by QU os RbSloiwiett @d My kyricupd ,graoips sel ected  from (a)

a | ower al koxy-1ower al kyl group and (b) a | ower
(d1M4Ryla gxrr@uurgr of7the |Ifowsuls kwog%bﬂqo Nt uted by a

arbann roup 20 substituted by to 2 groups
Ddel eét ’fq%d’rﬁ TR ofepst hF%ig P¥wer g&l"g‘ﬁ %‘r]rﬁjﬁed from
tard £hh o égﬁgr al kyl group; (8) a carbanoyl group

substltute by 1 to 2 groups selected from(a) a

(lowar lahwier agkeowy suesig,tuted by an amino group
optlonally substltuted by 1 to 2 al kyl groups and (b)
(&) EShW@WQKYdIQWOUghoup, (9) a | ower al kyl group

bstltut by a carbapo rou u itu b
S g T dr ot vagt Lk HhpaBI ERbREr b &y [ buroups
II b t yt tq ro n
s%@te'c"l}%@] ﬁﬁ]'o?tgrg%’p’ 4 8@(«%6) %@mk%f%lﬂ}g l('8§ % d Rr % 1koxy
gzohgt, i t(ehead mm@xpmnwxwlwerﬂapqubajw@;g,r ou:p) antydroxy-
(11) a carbanoyl -1 ower al kyl group optionally
lowest ialkyld gbyun, t ¢e2 @rolqysezseaébyédgﬁ:p@m (bstituted by

2B ERGRR (57 ouI S ) LSRR Hbrt ditod LPetps kvl
g?%?ﬁ%?é:QBlQ%fgﬁa%fzéigggu%roaﬁ'sﬁb%QQQ%%%@ Qﬁruﬂf aromatic
hydrocarbon group, and (g) a lower alkyl group substituted
by a pyridyl group,
(4) a morpholinyl group, a pyrrolidihyl group, a piperidyl
group or a thiomorpholinyl group,
(5) a hydroxypiperidyl group,
(6) a piperidyl group substituted by a hydroxy-lower alkyl
group, | |
(7) a pyrrolidinyl group substituted by a hydroxy-lower
alkyl group, and
(8) a lower alkyl-piperazinyl group;
A is a single bond; and
R® is a hydrogen atom.

8. The compound according to 7 above, wherein R? is
a group selected from the followings:
(1) a hydrogen atom,

(2) a cyano group,
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wherein X is a group of the formula: -N= or -CH=; A

is a single bond or a group of the forrmula: -NH; .10

Y is a |l ower al kyl ene group, a cycl oal kanedi yl group,

a phenyl group or a saturated heterocyclic group; R6

IS a protecting group for cardoxyl group; RL is a

hydrogen atom a hal ogen atom a |ower alkyl group, a

| ower al koxy group, a-cyano group, or an ami no group
optionally substituted 1t 1 ower, al ky

é?o@g;amwaggéow PﬁélPBFﬁ—ﬁlya:SLﬁ %&ﬁ%&q 3%#%0 2 lower

SYRSt ,benzene ring; and R3 is a hydrogen atom.
aorl?’::\i Pg$%§ghlkyl group. 20 12. A conpound of the

(for auha/drb&Q o¥ded,Y COOH H wherein X is a group of
the formula: -N=or -CH=s; A is a single bond or a
(@ oap lowerrh@ lfkemyulgrouphH-; Y is a | ower al kyl ene

roup, .a cycl oal kanedi yl group, .a phenyl group or
Bhe i et BL6ERE s R L taRy Y ogontalbom Gkoxy
gQghg en atom a |lower alkyl group, a |lower alkoxy
gro 8, a cyano group, or an amno group optionally

(Fubsit ilowead ik ok vt @rdudpwrib ikt el WP HRiIdY®E10fgroup,
the fornula: 10 is an optionally substituted benzene
(Blnga armweR3 kikaxvhyarogen sabshisttad ower aal kgmrino group

PREPBAT LS FEBRSTTRES BY s 1.2 TR fGUd SR8 ng

B3 R RPN S o % R arogen atom

(e foatbadxyl group,

(11) a carbonyl group substituted by an amino group
optionally substituted by 1 to 2 groups selected from (a)
lower alkyl group, (b) a hydroxy-lower alkyl group, (c) a
lower alkoxy-lower alkyl group, and (d) a lower alkyl group
substituted by an amino group optionally substituted by 1
to 2 lower alkyl groups,

(12) a morpholinylcarbonyl group, a pyrrolidinylcarbonyl
group, a piperidylcarbonyl group or a thiomorpholinyl-
carbonyl group,

(13) a piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group, or a pyrrolidinylcarbonyl group
substituted by a hydroxy-lower alkyl group,

(14) a lower alkyl group,

(15) a lower alkyl group substituted by a lower
alkoxycarbonyl group,

(16) a carboxy-lower alkyl group,

(17) a lower alkyl group substituted by a carbamoyl group
optionally substituted by 1 to 2 groups selected from (a) a
lower alkyl group, (b) a hydroxy-lower alkyl group, (c) a
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5is or R2is a carbonyl group substituted by a group
selected from the followings: 10 (1) a | ower al koxy
group, (2) a hydroxyl group, (3) an ani no group
optionally substituted by 1 to 2 groups elected from
(a) a lower alkyl group, (b)isa | ower al koxy group,

(c) a lower al koxy-1ower al kyl group, (d) a hydroxy 15
| ower al kyl group, (e) a |ower aIkyI gr oup substituted

%émetﬂa %ﬂ r\%J;gsaolq{él;mQH SUb tedolt%der alkyl group

SRR Y 8g AUl | ol d 68%%698919 QUBs 384D by 1

ﬁH)X‘DOWEﬂHEMHylIgbduﬁgoup, a pyrrolldlnyl group, a
pi peridyl group or a thionorpholinyl group, (5) a

(HyBdr oxypi periandr gr oagkyd6) agpdperi dyulytoidpited by a

sub |tut db ydr oxy-1 ower al kyl group, 25 (7) a
]é¥3ug-§U%§¥ Htuted by a hydroxy-|ower

IKYyl, g, I I

%ﬁéup I X*é"fs A St e R P P E Fafiayicarbonyl

Houp; sapgdtRéuasd RSy are hpd@@ﬁqd%w@t aalpyper gtdod, or a
group, or R4, R5 5 and the adjacent nitrogen atom

lomer R4land F@r@@m‘olm@studgmdrrbr byt eheperndslidoryd @arbonyl
rrqu% ro nor phol i n %9
o 5 bt b e odtiaioaer B q#&fmrmer
aél yly Ry lMer Ijdi Sypstituted by a
roxy gro p, Iﬁ nﬁﬁ%ﬁ%ﬁg group, a piperidyl
(szl)gr@uaov@_rpl QBkydeng"lmlps&bB%tltthlﬁtead by a hygrexyldinyl-
group, a piperazinyl group substituted by a
daydhomund- Igewap al kyl group, a pi peridyl group
substj t ut by a h | ower al kyl_ group, a , P
o1 porthz! nyP ISP FEGOEILBY 50 dndibo R yfher ol B Ls
a2 WP il S SURSTES GG Rys 2 | ower
(1) a hydrogen atom,
(2) a carbonyl dgroup substituted by an amino group
optionally substituted by 1 to 2 groups selected from (a) a
lower alkyl group and (b) a lower alkoxy-lower alkyl group,
(3) a lower alkoxycarbonyl group, '
(4) a morpholinylcarbonyl group, a pyrrolidinylcarbonyl
group, a piperidylcarbonyl group or a thiomorpholinyl-
carbonyl group, |
(5) a lower alkyl group substituted by a carbamoyl group
substituted by 1 to 2 lower alkyl groups,
(6) a carboxy-lower alkyl group, ‘
(7) a lower alkyl group substituted by a
morpholinylcarbonyl group,
(8) a hydroxy-lower alkyl group,
(9) a lower alkyl group substituted by a pyrrolidinyl-

carbonyl group, and
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15 al koxycar bonyl am no group, a piperidyl group
substituted by an am no group optionally substituted
by 1 to 2 lower al kyl groups, an oxopyrrolidinyl
group, an oxonorpholinyl group, an oxothionorpholinyl
group, an oxopi peridyl groupliéan oxopi perazi nyl group,
or a piperidyl group substituted by a 20 | ower
.alkoxycarbonyl group. 15. The conpound according to 14

RN M v S
ey e?fty'f %%é(t)ﬁ) a |0\$}rjtlglctkyl goué’% %?Lé?ﬁeo%rom (a) a

HHNGDQBleKquod@)sﬁbébﬁ@ﬂt@ﬁkbyyahow&nn@|@quy%nﬁtionally

(d) a hydroxy- | ower alk{ group, (e) a | ower aIkyI

sy taditest | byt dd B9 Zanlawero agrkitlp epeipaaland lower

%;%ytltUted by 1 to 2 lower alkyl group, (f) a Iomer
substituted by an aromatic 30 hydrocarbon

grougo.an%@mﬁ;dpqgg% BLEYL A PEOUR,SHDSHUNL 04,2 b 22 5

pyri dyl group a norp o in-4-yl group

apyriovd dglebtdd growp the fiNeWidigs:1- vyl group a

pi perazin-1-yl group or a thionorpholin-4-yl group; 5

- (R4 @ndyRE ogrea ﬁﬁ@@pendently a |l ower al kyl group, or

d th ac nitrogen atom when R4 and R5
?gnﬁlig' 6@%& %ﬁ %ﬁk¥kﬂﬂ£§ 'orm a pyrrolidin-4-yl
@ro%p 16, Q HRIPQURG 2P ng to 15 above, wherein
( f%irn?%yl 10 1s Rggzs a ég{bonyl group substituted
(kAy aagrlcmmxsebekbeg fgopnp t Bablstlitawedgshbyls (1pwar alkoxy
am no group optionally substituted by 1 to 2 groups
ggeuggted from (a) a | ower aIkyI group and (b) a I ower

akoxyz ot ol kvl arotp, @19 () i, TorphalinE W crea erom

{45 enasepiud im0 1 o 2 2one
aQ&WbO@ykﬁﬁuﬁ neinee N0f W arpieArioxXy lgdaip Met hyl

[62) {a[ (cgr%rgm%ryolp)grlo?;pn szubyslt)latrpltnecl oy bontoI }2 3g-roups selected
from (a) a lower alkoxy-lower alkyl group and (b) a lower
alkyl group;

(7) a lower alkyl group substituted by a carbamoyl.- group
substituted by 1 to 2 groups selected from (a) a lower
alkoxy-lower alkyl group and (b) a lower alkyl group;

(8) a carbamoyl group substituted by 1 to 2 groups selected
from (a) a lower alkyl group substituted by an amino group
optionally substituted by 1 to 2 alkyl groups and (b) a
lower alkyl group,

(9) a lower alkyl group substituted by a carbamoyl group
substituted by 1 to 2 groups selected from (a) an amino-
lower alkyl group optionally substituted 1 to 2 alkyl
groups and (b) a lower alkyl group,

(10) a lower alkyl group substituted by a pyrrolidinyl-
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({[trans-4-(pyrrolidin-1-ylcarbonyl)cycl ohexyl]carbony
| }- am no)ben' zof uran-5-yl ]acetate; 25 N2-
(5-Chloropyriclin-2-yl) -N5, N5-dinethyl-3- ({
[trans-4-
(nor phol i n-4-yl car bonyl ) cycl phexyl ] car bonyl } am no) -
benzof uran-2, 5-dicarboxam de; 22
N- (5- Chl oropyridin-2-yl)-3-[(5-norpholin-4-yl-5-
oxopent anoyl ) am no] benzof ur an- 2- car boxam de;
CflgPPQJCHWQP%by@ﬁ& n- 2-yl ) am no] carbonyl }-3-[ ({trans-

1 (di ;Do onyhlgyc y ) gl
(élﬁegézg%?%ﬁgbgaéé‘g% %ﬂafé}.l dé?&?ﬁ‘ bHE26RINY L) AW tuted
oh2-{ 5t6hl or gRYubEl st &dkded- [Febhr ans 4a lower alkyl group
[ (di met hyl am no) carbonyl] cycl ohexyl}carbonyl)am no]
suls tNgu tgidnghydbepméhor irap Sopli tendbikansdestituted by 1

t‘ég nib’x)vre_r[ %fl{k[y(l5 _gcr}clalu%rso %%r d(lbr}_ 2a_ yllo)waer? ré%.]kcyair %or%p} . >

(nmor ghol i B- 4- r 2enzof -3-yl]-N, N-di net hyl -
cyclgﬁéxa%b?f¥&§$ﬁggg¥%é§§hﬁg%,t@%”a phar maceutical ly
accept abl e-salt thergqof. 18. A pharmaceutica

conposi tion, i nprises-as an active ingredient
a conmpound ac gégyng to any one of 1 15 to 17 above,
or a phaQracgu ally acceptable salt thereof. 19. A
nmet hod fgg &t ment of thronbosis, which conprises
.ani@js ing an effective amount of a conpound
@-a ngQto any one of 1 to 17 above, or a
Rparmeseutli cal | y acceptable salt thereof, to a patient
in 20 NeedArife R20. Use of a compound accor di ng
to any One of 1 to 17 above, or a pharmaceutically

cceptable salt thereof, to a atient_in need_ thereof
w%ﬁrler‘-é‘atxnéﬁt 2o rPRR &t §b§ufff°ef|“ﬁ’r?@‘ fABMYthrdnbosi s.

25 _BEST . | The_.

B 2L St EIE B Che i e sion Sfortioot ST e VH

vhei i pafi@felesekivhede ngElgi@) | a Thcteimateney! gysedp, a
in the definition of the 30 fornulas herein described
pheaysd grogips oat lge dsiteer at@de def 2P atqldigaroun;

ranched- carbon chain having 1 {o 6_carbon
Rp fs a progecging group %orgcar oxyl group;

R! is a hydrogen atom, a halogen atom, a lower alkyl group,
a lower alkoxy group, a c¢cyano group, or an amino group
optionally substituted by 1 to 2 lower alkyl groups;

Ring B of the formula:

.

is an optionally substituted benzene ring; and
R? is a hydrogen atom or a lower alkyl group.

12. A compound of the formula:
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15

atons. Thus, exanples of "lower al kyl group” include
met hyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert- 5 butyl, pentyl, isopentyl,
neopentyl, tert-pentyl, 1 methylbutyl, 2-methyl butyl,
1, 2-di et hyl propyl, hexyl, isohexyl, 1-nethyl pentyl,
2-nmet hyl pentyl, 3-nethylpentyl, 1,1-dinethylbutyl,

1, 2-di met hyl butyl, 2, 2-di et hyl butyl,

1, 3-di met hyl butyl, 2, 3-di net hyl butyl,

3, 3-di met hyl butylp11 10 et hyl butyl, 2-ethyl butyl,
1,1,2

1l-e

t

pyl, 1,2,2- trinethyl propyl,
propyl, 1-ethyl-2-nethyl- propyl, and
them al kyl groups having 1 to 4
X" for exanple, nethyl, ethyl, propyl,
2eplopyl . butyl, isobutyl, sec-butyl and tert-butyl
a@ 5 cgmonly used. The term "| ower al koxy group”
Eans @ ALYICETH Wherein an oxygen atomis bound
to the |gbove-nmenti oned al kyl group. Anobng them
al koxy groups having 1 to 4 carbon atons, for
wirediEihe X ard aRirAgy o etiHX Yo BARCX -N=2Q 1 SQH=0pOXY,
but oxy, i sobutoxy, sec-butoxy and tert-butoxy groups
Aarie eomimylye beed ofxangmsipofof [twerf aniuyllaene-Nit-oup”
i nclude a straight- or branched-chai n al kyl ene group
Yhat$ ng 119'%H élgrkﬁéﬁ*n&t RECUP spéci $YeHPa Ik anrihyd eqecup, a

t ene, trinethylene, .tefr A )
p%@%&?n@?ﬁyleﬁgs é¥§#§ﬁ$ﬁ43§§é%%§?§4%§#ﬁgﬁﬁupwmnng_
thgglaaﬂyangbﬁnﬁt@h UR Ravb@enlatemy; Ganbeerakamsyl Yroup,
commonl y used. Exanples of "lower al kanoyl group”
al dowede adlkcaryoydrougr, 0w < Yiaararetk dyp ,r erm\am gpret iaOHfroup

roup fromthe carboxyl 30 group of a |aower
9 511196‘)@}I1iyc Sé’asd:.lt@ﬁ@él\yfhycéi 1Y % &ﬁﬂﬂr, aé'if‘ﬁé(]ceql'}ﬂl}ps"

R@%@php%%ltgggg%%%{ﬂaand the like are conmonly used.

satur erocyclic group” neans a saturated

beterocyclic group containing 1 to 4 hetero atons
ct ed independently fromthe group consisting of
RitT ogen atom 5 oxygen atom and sul fur atom

preferably a 4- to 14- nmenbered heterocyclic group,
iSoRfaicRtigR e ltly Auhstdri bRt N misphddrt 13y

S SR NS g om, oo

tom and su I nc ensed rings.
13. The compound according to 11 or 12 above, wherein

the formula:

is

\- R’
£

14. The compound according to 5 above, wherein Ring 2

is a group of the formula:
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Speci fic exanpl es include imdazolidinyl,
pyrazolidinyl, 10 piperidyl, piperazinyl, norpholinyl,
t hi onor phol i nyl, honopi perazi nyl, honopi peri dyl,
pyrrolidinyl, oxazolidinyl, 1,3-dioxanyl, and the
i ke. Above all, piperidyl, 1@iperazinyl,
honopi perazi nyl, pyrrolidinyl and norpholinyl are
commonly used. Further, they are used as a dival ent
15_group when used for the group: Y. The
"ditr gn- cont ai ning saturated heterocyclic group”

ng a saturated ring containing 1 to 4 hetero atons,
which ring’may contain, in addition to nitrogen atom
rOXygen ahoByandaepmsul fur atom preferably, a 4 to 14
20 menbered saturated heterocyclic group containing,
Risiketehgdratiem atnhy nitrogen atom or both nitrogen
atom and oxygen atom including condensed rings.

@ ler eof include inidazolidinyl,

| Ldi nyl, piperidyl, piperazinyl, norpholinyl,
phol i nyl , honopi perazi nyl, 25 honopi peri dyl,
) =di nyl , oxazolidinyl, and the like,
specifically, piperidyl, piperazinyl, honopiperazinyl,
ipyrrolidinyl, and norphol-inyl are commonly used.
Exanpl es of "hal ogen aton} include fluorine, chlorine,

br opf e %] i odi ne at Ve all, fluorine, chlorine
or br gm ne atom only used. 25 Exanples of
r2eyThoal kanedi ¥ gro include 3- to 7- nenbered

cycl oal kanedi yl groupr3uch as 1, 4-cycl ohexanedi yl
group. Exanpl es of "aromatic hydrocarbon group”
R°ntkude ca¥bpheny lgrgugpu s usd itagiechydy gr anpurarie swisd from
t%%gu ﬂﬁ; comonly used. The pharmaceutically

Wt of the conpound [1] includes a salt
it j_nor i [ d.such as hydrochloric acid,
L RO anLE; A6l

drobro r61odi ¢ acid, 10 sulfuric acid,
@it qREdkyIPhpsaioric acid, and the like; a salt
Wi th an organic acid such as formic acid, acetic
(@0 chn projni@ngrowri dptbxadl tyashbdstithbridcbacild,to 2 groups
succinjc_ acid, fumaric acid, nualeic.aci | act.i

Gkt T et adrd, @ CHPver | B K AT oAk g, lower alkoxy
B incrh ol A B AT 688 (@) 2 nydroxy-
lower alkyl group, (e) a lower alkyl group substituted by
an amino group optionally substituted by 1 to 2 lower alkyl
groups, (f) a lower alkyl group substituted by an aromatic
hydrocarbon group, and (g) a lower alkyl group substituted
by a pyridyi group,

(4) a morpholinyl group, a pyrrolidinyl group, a piperidyl
group or a thiomorpholinyl group,

(5) a hydroxypiperidyl group,

(6) a piperidyl group substituted by a hydroxy-lower alkyl
group,

(7) a pyrrolidinyl group substituted by a hydroxy-lower
alkyl group, and
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salt with an acidic am no acid such as aspartic acid,
glutamc acid, and the like; salt with a netal such as
sodi um potassi um magnesi um calcium alum nium and
the like; salt with an organic base such as

met hyl am ne, 20 ethyl am ne, g4 hanol am ne, and the
like; or a salt wwth a basic am no acid such as

| ysine, ornithine, and the |ike. The conpound [1] of
t he present invention can be in the formof quaternary
(&omenilowegald kand P per ag 1gydt X9aPy  armmoni um sal t
falls w,thin % scope of the present 25 conpound
A[if arGieHee, PPRE compound [1] of the present

vl %e%tb@%loh@Qdﬂggiyy1dﬂyHHMﬂy ecul ar salt, hydrate,
solvate“or ~ crystall'iné€ polynorphi sm and the |ike.
RBeahdeR® \siten irhiemardeitidy [4] 1basranlagynmetai, @0 RY, R®
carbon aton(s), it can exist as an optical isomer, and

apRe Phe prassiatenthy adtiregcancakpss ise R scﬁ?éif sRangambine
t . F her, _wh th h

B PE oot Gt or ST ngte B whP Py ey AAP R Ane di

n@rPHe 17 ;{/'lnggfcﬁ%b,f m@%é@fﬂ}?ije?tr%ubs sﬁmﬁf}ﬁg:edt by a

may exist in't cls or trans, and th

hges&yt- Lomeentalldy 1e Re@upgs 2 td1ase 1 iidianEr symngd asubstltuted
m xture thereof. Additionally, the COQEound [1] of the

byr e%ewdr@hvbngﬂf@ﬁpen@orﬁfa%@&r@% g96PUR/ cEnFRRF1d

t d d |
Brule b SRR B TR i DR RO group,
pﬁgfél}a%%n% agBAROr sGBEROX YAl O¥P Of %mwgmbé} alkyl

ove W th a“conventional protecting group.
gronpouna théniqybsgmbupnwm%stntmﬂgdb@xﬂepang&oxgrlower
the follow ng processes. 15 [Process Al Anong th
ad fiygo URERUP 1 | aofpm@rﬁﬁé%ht LAt ﬁéhstatugsﬁp&ma lower

s i & B0 i er oot okl Y 'R, Lower
ai%ayé%z%%frfyﬁ% iGROVE GRf) BE ARRRATERA Ryr SHBAGEIBKE Bfuted by

am no conpound of tHe fornul a a2]:
an amino group optionally substituted by 1 to 2 lower alkyl

groups, an oxopyrrolidinyl group, an oxomorpholinyl group,
an oxothiomorpholinyl group, an oxopiperidyl group, an
oxXopiperazinyl group, or a piperidyl group substituted by a
lower alkoxycarbonyl group.

15. The compound according to 14 above, wherein R? is

-a carbonyl group substituted by a group selected from the

followings:

(1} an amino group optionally substituted by 1 to 2 groups
selected from (a) a lower alkyl group, (b) a lower alkoxy
group, (c) a lower alkoxy~lower alkyl group, (d) a hydroxy-
lower alkyl group, (e) a lower alkyl group substituted by
an amino gfoup optionally substituted by 1 to 2 lower alkyl
group; (f) a lower alkyl group substituted by an aromatic

hydrocarbon group, and (g) a lower alkyl group substituted
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[2] NH2 27 wherein the synbols are the sane as defi ned
above, wth a carboxylic acid conpound of the fornula
[3-A]: HOOC-Y-CO-N (R9) (R5) [3-Al) wherein the
synbols are the sane as defined above, or a 5
reactive derivative thereof at its carboxyl group.

[ Process B] The conpound [1-A] can al so be prepared by
reacting the conpound [2] with a conpound of the
formula [3-A2]: HOOC-Y-000R6 [3-A2] 10 wherein R6 is

BY B s¥ed@Wg 8ty 3 car boxyl group and the ot her

nmbal | [,ned abo .a.reacthve
B A B e e et A ST T
jecl wih-af-ytihe ool a k2- AblpeRdzER=Aly] hl%?bﬁé or a
erein the synbols are the sanme as defined above,
theromeinpdp atlhenFrotle triongp ;gr oup for carboxyl group to
give a_.compound of the forrmula [2-A2]: B NJ-Y-COON
B ppdaB] Ier BiTeRFRAT b & RWeT et HURef9hed

boye, i, 0 [ 2- | t 5
oL of °f TR AR DGR SRER M0 (el ¥ (i ®
dofiABle Wakfetihert RE SHE AN HT e =S PR Y idai-1ed/1 group.
above. [Process C] Anpbng the conpou%gg.[l] of tﬁg Jrovp

preséft. i Mhent¢gmpourtd t hoserdhrgeite A% sakogepuphefrein the
the formula: -NH, i.e., a conpound of the fornula

fpfgaya:

is

0]
o
R? ;
R? is a carbonyl group substituted by a group selected from
the followings:

(1) an amino group optionally substituted by 1 to 2 groups
selected from (a) a lower alkyl group and (b) a lower
alkoxy-lower alkyl group, and

(2) a morpholin—4—y1 group.

17. Methyl 2~{[(5-chloropyridin-2-yl)amino]carbonyl}-
3-[({trans-4-{(dimethylamino) carbonyl]cyclohexyl}-
carbonyl)amino]benzofuran~-5-carboxylate;

Methyl [2-{[(5-chloropyridin-2-yl)amino]carbonyl}-3-
({{trans-4- (pyrrolidin-1-ylcarbonyl)cyclohexyl]carbonyl}-
amino)benzofuran-5-yllacetate; '

N2~ (5-Chloropyriclin-2-yl)-N% N°-dimethyl-3- ({ [trans-4-
(morpholin-4-ylcarbonyl)cyclohexyllcarbonyl}amino) -

benzofuran-2, 5-dicarboxamide;
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[1-B] wherein the synbols are the sanme as defined
above can be prepared by reacting the above-nenti oned
conmpound [2) with 10 a conmpound of the fornmula
[3-B1]: H2ZN-Y-COOR 6 [ 3-B1 ] wherein the synbols are
the sane as defined above angba conpound of the
formula [3-B2]: L1-CO L2 [ 3-B21 15 wherein L1 and L2
are the sane or different and each a |eaving group to
give a und of .the fornul 11 G- .NR

2- B (R eremss AR i i F‘%‘Pépg’;ﬂm§ “3'e Xhe
SRRPRrApdSh U RS I SR SNBSS 1, OF ouP

Fou I've a npound of the

f or mal-g {[(Z-B2orddQ ildieTdR y{:LZ;aBaJnoQ cakbdNy1-IN3Y-[QQ@d ans -
H H wherein the synbols are the sane as defined above,
4aﬁddimea®wn@@imbéoamhmmyﬂiqyblanexmhﬂwaﬂhenxﬁhamhmw]—
Asgé The co und [1]. can also be prepared, if
L ‘§at FYGH G RE it ual conversion, wherein a

subs tyen Lti cqn -Al or [1-B]

IS a§gqﬁgtéﬁégggégr §§§ 5'2?6 gnﬁgzggﬁ%é 1] through

(t(Be mettthiya lanG QY @agibem Y] ¢ vl 1kiHeadyi1gRa riRiAl) it no] -N°, N°-
al kyl ati on, am dation, sulfonyl- amnm dation, reductlon

ddeelthylldengw, L unad-El, y5s1ds cagbat@miatey
trans-N'-[2-{[ (5-Chloropyridin-2-yl)amino]carbonyl}-5-

(morpholin-4-ylcarbonyl)benzofuran-3-yl]-N,N~dimethyl-
cyclohexane-1, 4~dicarboxamide,
or a pharmaceutically acceptable-salt thereof.

18. A pharmaceutical composition, which comprises as
an active ingredient a compound according to any one of 1
to 17 above, or a pharmaceufically acceptable salt thereof.

19. A nmethod for treatment of thrombosis, which
comprises administering an effective amount of a compound
according to any one of 1 to 17 above, or a
pharmaceutically acceptable salt thereof, to a patient in
need thereof.

20. Use of a compound according to any one of 1 to 17
above, or a pharmaceutically acceptable salt thereof, to a
patient in need thereof in treatment of patients suffering

from thrombosis.

BEST MODE FOR CARRYING OUT THE INVENTION

The compound [l] of the present invention will be
hereinafter described in detail.

The term "lower" used in the definition of the

formulas herein described means unless otherwise noted a



10 am nation, fornylation, protection or deprotection
of am no or carboxyl group, - and the |ike.

[ Manuf acturing Process for Starting Mterials:
Preparation of conpound [2]] The conpound [2] can be
prepared by a process 15 cogprising: converting the
al dehyde group of a conpound of the fornmula [101: OH
CHO [10] wherein the synbols are the sanme as defined
above, into 20 cyano group to give a conpound of the

sahabd 1 9pr Gyarhedogaihorei ghehe awigles ardq hé carbon

Sare as defi ned above, reacting the conpound [9] with
%acggﬁpound of. the formula 30 5 [8] : 0[8 L s OP1

wher it o3 d:darth ] SAVE PO Q8P R yRL ¢y "pgi?{cq‘%}iéqgnethyl,
group for carboxyl group, to give a conpound of the

eftdryiyl proplyl,l A scB o3¢ ®REWI7] iLGvuwhereidged-hmtyl, tert-
synbol s are the sane as defined above, renoving the

bytotlect i PRPEY bup beO@ﬁnfCWéfcormm@nW}, totegtypeatyl, 1-
SR I LIRS 0190 B BRI neny,
L8891, 208G SIELLRGR) N2 RIBRMIEAEY | emechyipent,
ldariddaleithy 1t tile cal ppxgimgthypbtibeneof ,2, 2-dimethylbutyl,
1,3-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 1-
ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-
trimethylpropyl, 1l-ethyl-l-methylpropyl, l-ethyl-2-methyl-
propyl, and the like. Among them, alkyl groups having 1 to
4 carbon atoms, for example, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl and tert-butyl are
commonly used.

The term "lower alkoxy group" means a substituent
wherein an oxygen atom is bound to the above-mentioned
alkyl group. Among them, alkoxy groups having 1 to. 4
carbon étoms, for example, and methoxy, ethoxy, propbxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy and tert-butoxy
groups are commonly used.

Examples of “lower alkylene group” include a straight-
or branched-chain alkylene group having 1 to 6 carbon atdms,
specifically, methylene, ethylene, trimethylene, tetra-
methylene, pentamethylene, hexamethylene, and the 1like.
Among them, an alkylene group having 1 to 5 carbon atoms is
commonly used.

Examples of "“lower alkanoyl group” include alkanoyl
groups formed by removing a "OH" group from the carboxyl

group of a lower carboxylic acid. Specifically, formyl,
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with a conpound of the fornmula [5]: [5] 15 wherein the
synbol s are the sane as defined above, to give a

compound of the formula [4): O Il O--XQ 41 Bl ]V

CN R3 wherein the synbols are the sane as defined

above, and subjecting the coppound [4] to

cyclization. 20 Further, the conpound [4] can. be

prepared by reacting a conmpound of the forrmula [9]

with a conpound of the 31 fornula [12]: ON 5 10 L4

FerAY Wherrami ay i s kit el ngeng dilye  lsidime aie desmimpedly used.

b dt her . Th d [4] ¢ | be
s e ST POt RE SR YR e 4P [ AS8Ran e aFurated

i i I ane i
AP S MNP 0SS LB Mycoted
imdepgiernt 16f £hemf ensulgdult] cold BstNhd 4b s Whagheioetnheatom,

synbols are the sane as defined above. Further, the
goigesursd-osf artse fwrfmn @tor0] mEfdimbly a 4- to l4-membered

heterocyclic group containing 1 to 4 hetero atoms selected
independently from the group consisting of nitrogen atom,
oxygen atom and sulfur atom, including condensed rings.
Specific examples include imidazolidinyl, pyrazolidinyl,
piperidyl, piperazinyl, morpholinyl, thiomorpholinyl,
homopiperazinyl, homopiperidyl, pyrrolidinyl, oxazolidinyl,
1,3-dioxanyl, and the 1like. Above all, piperidyl,
piperazinyl, homopiperazinyl, pyrrolidinyl and morpholinyi
ére commonly used. Further, they are used as a divalent
group when used for the group: Y. '

The “nitrogen-containing saturated heterocyclic group”
means a saturated ring containing 1 to 4 hetero atoms,
which ring may contain, in addition -to nitrogen atom,
oxygen atom and/or sulfur atom, preferably, a 4 to 14-
membered saturated hetérocyclic group containing, as hetero
atom, only nitrogen atom or both nitrogen atoﬁ and oxygen
atom, ipcluding condensed rings. Examples thereof include
imidazolidinyl, pyrazolidinyl, piperidyl, piperazinyl,
morpholinyl, : thiomorpholinyl, homopiperazinyl,
homopiperidyl, pyrrolidinyl, oxazolidinyl, and the 1like,:
specifically, piperidyl, piperazinyl, homopiperazinyl,
pyrrolidinyl, and morpholinyl are commonly used.

Examples of “halogen atom” include fluorine, chlorine,
bromine or iodine atom. Above all, fluorine, chlorine or

bromine atom is commonly used.
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prepared by fornylating a conpound of the formula .

[11]: HOOOH B\ | [11~ 15 wherein the synbols are

t he sane as defined above. The Processes [A]-[C] above

can be-carried out in the follow ng manner. [Process

Al The reaction where a. comppund [1-A] is prepared

using 20 a conpound [2] and a conpound [3-Al] or a
reactive derivative thereof at its carboxyl group can

be carried out _in a conventional manner for

ani dixiegpleshaf i Scyehealkenediph GaRUPE cdr¢iude odt to 7-

by.reacting .a ound [2]_with_ a conpaund [ 3: r .
mEHPES B AR A PR AR 37 B s Beaivl
grBulhe presence or absence of a condensing agent, and

If necessary, in the presence of an acid scavenger,

i N aExamplepri aife sdwemnditidhehgdndeasbog ageoup” include
i ncl udes conventional agents such 5 as .
PRenydi cgebobPexghdar beEhthyde gDOOy, l1apghyphepyl. group 1is

dine%g Ianiggpropyl)carbodiinide (EDC) or a
CRYBCECH &5 t hereof, carbonyl diimidazole (CD), -

di ph I@ﬁﬁgﬂgg Vs Lethyl
cyangg%osp onat e%ti%ﬁﬁa%dpggégalbi%e.gm&bosg glhle, compound
[DCC, ihkCuakesa hydrsaditl omidd t ker edindrsyagprief eracidd 1uch as
Exanpl es of the reactive derivative of the conpound: o
hygraichliogdicude@dithse kvdwebeomihal | §cided WSFod9dds acid,
aci.d .halide, a nmxed anhydride reactive ester,. .and, ., .
e irige. AR a i el o Sat acP RS SPBPFERar cean RO Sl ke
al Wa CONYSELI Nth LDPEaAPPUNG [Sabh] dst PothEcl 8REH, Veacetic

derivative thereof 15 i nclude thionyl chloride,

athidonyd rdyiA ke, aoxdl yloxehlier iakeid, Nnhydnorylaanid)essuccinic
such as 1-hydroxysuccininm de, 1- hydroxybenzotriazole, |
agad t Hamaydes apddphaadied cs g ds %acﬁir@réﬁﬁé{moln}aldfﬁ acid,

the li.ke. Abave all,. .thionyl ch]oride oxal . .
t@ﬁ%&Fﬁ&e, FHYr oxysuccini midfe luj:F%ﬁPaneS&qfonlc acid,

RRIARRNREEQT | 320L8 Y& RRIKITRShi Thecaal d &Y Okhde 1ike;
nmet hod 1s especially preferable.

salt with an acidic amino acid such as aspartic acid,
glutamic acid, and the like; salt with a metal such as
sodiﬁm, potassium, magnesium, calcium, aluminium, and the
like; salt with an organic base such as methylamine,
ethylamine, ethanolamine, and the like; or a salt with a
basic amino acid such as lysine, ornithine, and the like.

The compound [1] of the present invention can be in
the form of quaternary ammonium salt and such a quaternary
ammonium salt falls within the scope of the present
compound [1l].

Further, the compound [l] of the present invention
includes an intramolecular salt, hydrate, solvate or
crystalline polymorphism, and the like.

Besides, when the compound [1] has an asymmetric

carbon atom(s), it can exist as an optical isomer, and the
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Exanpl es of the salt of a conpound [3-Al] or a

reactive derivative of the conmpound [3-Al] include a

salt with an inorganic acid such as hydrochloric

acid, 25 hydrobromc acid, sulfuric acid, and the

like. An. acid scavenger isp@lso usable depending on

the nethod to be enployed, which includes inorganic

or organi c bases. The present reaction may be

facilitated when it is <carried out jn the presence of

Presedd oiNBENLEPRAg AFAPRRSB0thase asSaneht veéRd a mixture
|.es [.hor.gani.c ' 3 | kal.i

TR & B e SRS LORYEEL AT B35 g EeEb1e pona

HR M £aF Pepats, wandnt he &yckleoalk@ﬁé@ig{l egkblip Melvahng two

carbonates (cal cium carbonate, and the like.), alkal

aretred r en ysrkoaeit wartbo nisd est {souedm hydmeyerxdstbdmattdie form

5 potassi um hydrogen carbonate, and the Iike.), alKkal

Afetdls 9 dE et HesatlobRBnPRGEEEE dBVCpGLRSsiSHRomPass those

ih %&pxi%%ﬁ_g?gﬂ& @réner Xkﬂf’ and the Iike). Exanpl es

0 ofﬁhnlc Based “iiiciude Y- | ower al kyl am nes

(triefdmtamnald,ri behy! alodpourd | sSppIopyd et hyham igresent

and the like), tertiary-amnes (1,4 10

ighiveerddiicoy drojdhh Xectanerodrug of a compound as mentioned

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

abogyegi az FaEpdIes] 504, 6] WRIRECYd eABCLEAS tHW ¢ kBFepared by

am.nes . (N, N-dinethylanilin N. N=di et hyl anj l.i.ne,

SRR s POECbyS Tt nd OdRa T | ket "Bl P qr carboxy

drdudi nes ol | icdimpeunand Hﬂwe abdee AROYR ald . conventional

triethylam ne, diisopropylethylam ne, 15

ptradiemdtimdg armbougpyri di ne, or pyridine is preferred for

carr%jng out the_reaction. The present reaction _can be

carr i'&¢ SRAMRGHheR HrERRnRECRNEhLBNER Loy M| \RhtPrepared

ferably in. t e of a solvent. Exanples of
h&Lghgbﬁgg%prﬁ%?gﬁg£§%§£%hert.solvent 20 whi ch does
ey Wb the reaction, such as hal ogenated
hydr ocar bons (chl orof orm di chl or onet hane,
di chlrorcoet heine, coapdunke | [Ke) o farkdreat prebgdt odavisaorision, a
(benzene, toluene, xylene, and the ]ike), ethers

COHRAURA WieeRin gpi deprap§ingsendondvet} afiydr 8f GoRkound of
ioﬁﬁﬂ%l , 2digvet hoxyet hane, and 25 the like), esters

1:?leet hy alllcl(]eﬂ gqle,pﬁg'nd the like), am des ,

(N, N-di met hyl f |porUe, N, N-di net hyl acet am de, 1, 3-

di met hyl -2-im i dinone, and the like), nitriles
(acetonitI l e the |ike), dinethylsulfoxide,

ridine, r~—Kr3
Py o c—NR [1-A]
l!ln || R?
j—v—co-N/
N N5
H R

wherein the symbols are the same as defined above can be

prepared by reacting an amino compound of the formula [2]:
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2,6-luthidine, and the Iike, a m xed sol vent
conprising two 30 or nore of these solvents, if
necessary, and also a m xture 34 of any one(s) of
these solvents and water. It is preferred to select
any appropriate sol vent depepding on the nethod used.
Above all, dichl oronethane, chloroform toluene,

xyl ene, tetrahydrofuran, dioxane,

N, N- di met hyl f or manmi de, 5 N, N-di net hy| acetam
wher edithdtify ISP ELS itdehside 5y idefiimed ‘iehe

“kFﬁ?éﬁQﬁkh§$%ﬁ¢&?%“nggh%&&HLQJQﬂ?%n&p ﬁHYé” éﬂf?:

mam ridine are especla
pr ef erocrd.y-Tte-NyresgRE) reacti orsgan be carried out in
aWdermmeoftamaaUMefrmnatamaauneof10 ,
whrederinc obhé ng yinbolisdeardneihenganfor asx agilieed hebove, or a
reaction _can.be preferably carried out at. a
rESFiera lSP:':"éT lI’(?Cttb@rQQ% a{foﬂﬁ%g:ap‘%h%ylofgw
I [ xture, especially from under ice-cooling
p%%%%fgﬁ rocess B] 15 The reaction between the
conpayyed &@&% a (gopnowrh h3s62belrpPep&PEdi ¥§ reacting
derivative thereof at the carboxyl group can be
td@r cogpoound i 12 Ja welith laarcomomerd taf tihe frogawtlizonl 3-A2] :
bet ween the C ound [2] and a conpound [3-Al] or a
r eactiQPE o (¥§$lve t her dof 24! t he car boxyl group. The
% s Lo gf p%lr LRe8GL 1hAg (I) ;‘JP tg>t S {L%b%%[aﬂ Yo U the

conpoun can Bbe “car
o&BRVE NS Yrhsd man&wé sahhe B8XQefadEld dbdwd N 8r a reactive
compound [ 3-A3] can be carried out in a simlar
degrivert itve t Hdvereadt | @t betbseecatmohparaip [ 2ltandiive a
compound [3-Al] Process G The process wherein
CORE LB nd:l"[ez fﬁr]m“{]sa préepdrléd by reacting a
compound [ 2] gonmpounds of the fornul as [3- B1]
and [3-B2] ca carrled out in accordance with a
conventlonal [
of an SOugkL3opriate acid scavenger in an appropriate .
sQl vent . 55 B anpl es A} | eaving group for a conpound
fogmul a [ 3-B2) include a hal ogen atom
coqgound [ 3-B2] include phosgene,

nd the |like, and triphosgene is

preferreﬂ

wherein the symbols are the same as defined above,

removing the protecting group for carboxyl group to give a

compound of the formula [2-A2]:

R1
0
—NR3
o. C [2-A2]
Ong
—Y—COO
N H
H

wherein the symbols are the same as defined above, and
reacting the compound (2-A2] with a compound of the

formula: [3-A3]:
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5 Exanpl es of acid scavenger used in the reaction

i ncl ude both the inorganic and organi c bases. Exanples

of inorganic bases include alkali metal carbonates
(sodium carbonate, potassium carbonate, cesium

carbonate, and the |ike) anggal kali nmetal hydrogen
carbonat es (sodi um hydrogen 10 carbonate, potassium
hydrogen carbonate, and the like). Exanples of

organi ¢ _bases include tri-Iower alkylam nes

(tri BNHR BfRNe, tributyl dRirdé] diisopropyl et hyl ami ne,
W5 S erare s ol B SAGe a5 defined above.
[Proc@isazali cycl o[ 4. 3. 0] non- 5- ene,

|, 8-di azabi cycl o[ 5. 4. 0] 15 undec-7-ene, and the like),

am nasofl, Nede metdwpaumids ne[1] Nolf dibéhypmesdéntne,invention,
4-di met hyl am nopyridine, and the like), pyridine, |
thasediveredat |2 ditAe 2 aiePumeofi k8e Aspyeilgy  ~NH-, 1.e., a
triethyl ag ne, diisopropyl ethylam ne, 4-dinethylam no-
C8?PPHP eogh&%ﬁy%P§FWgaaﬁé—gﬁéferred. 20 Exanpl es of

t he sol vent i ncl ude any i nert solvent which does not

di sturb the rea off’ such as hal ogenat ed

hydr ocar bons (g rof orm di chl or onet hane, -
dichloroeqha ¢, —and the like), ethers (diethyl ether,
di i sopr opyd—KRher, t et r ayyr of uran, di oxane,

hoxyet hane, and the 25 |ike), esters (ethyl
aftd the like), amdes (N N
$Lp f odiani de, N, Nerfi met hyl acet ani de,
1, 3-di mefhyl - B=—YrQ@Akol i di none, and the Iike),
nitriles (acetonitrileRand the like), pyridine,
2,6-luthidine, and the like,, and a m xed sol vent
wheHBinsi i t swbel foedeofthehesamng opgefiafingd 3gbove can be

necessary. It is preferred, to select any appropri.at .
PIEPSIRINY dSRTG Bt AROVETHACISHEY ARRwSthe (21 with
adcehbeleeebiraree trRirmnwdre-uian,

N, N- di net hyl f or mam de, N, N-di net hyl acet am de,

1, 3- di,merhgdoRr®i mi dazol i dizseBe] pyridine, and the

| i ke are preferred, and dichl oronet hane 5 and
wReRed ety | FPRRAS2 %R etBepes@ng | §S prisfidnedy. ahpge and a

tor i O e caryJj.ed out in a wde range of
c?é%%@?’a 8&2%1&1%%05%@)&% o[%?r]}a(rej]b'oi ling point of the
reactpopo-fie xture. Foy—@sanple, the reaction can be
preferabI% carried out at a tenperature of -10Cto
whieeelai | Lhgapdi ik® 18ref thee semeticon differept and each a

especially at a tenperature of _under ice-coq{ingzto
l@é&ﬁp@éﬂﬁé&%{&ﬁbgl e a compound of the formula [2-Bl]:

R
4 z
3
C—NR [2-B1]
(8]
Oag]
N N—Y—COOR®
H H
wherein the symbols are the same as defined above,

removing the protecting group for carboxyl group to give a

compound of the formula [2-B2]:
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The renoval of a protecting group at the carboxyl
group of conpound [2-Bl] can be carried out in a
conventional manner, for exanple, by hydrolysis in the
15 presence of an acid such as trifluoroacetic acid,
and the [|ike. The next reacjg4on with a conpound
[3-A3] can be carried out in a simlar manner to the
reacti on between the conpound [2] and a conpound
[3-A']. Furthernore, after carrying out the Processes

[Al, [B], 20 [ te obj ective conmpound [1] can also
be obtained, if cessary, through a nutual

conver si ongby cting the follow ng reaction(s),
on condltlﬂ at the resulting conpound of the

forrrula[ Cﬁc]NFbr [ 1- B] (h@g) one or nore noieties

a9ai @kl € to further reactlon(s) in the 25

sBbgti tluent®s) (mainly referring to, for exanple, a
e ot eC ﬁg oup for ami ne, alcoholic or phenolic OH,

ester, r boXdyt Yo C&PH, nitro, hal ogen, and the
Ilke) T reactions for am dation, reduction and

'ny%h% SBR\{HB%% 18 HGRCIANRS 4P Cﬁ%l(h(g&j%m VRGBT

nee can carried out as follows. 37 Th

x@mdiatmgortr@rtdi@cﬁﬁml edEt Wit tiRNmpyuid a3-A3) .

the above-nentioned reaction between a conpound [ 2]

and Télecmmmmc[i 3{AI] camai&%éd%dpr%érﬁédu@tfu dYeQREsary,
carrl out _in a conventional

éé’él‘ I%‘)‘(E\%]r e OPhBT PLERt | HHeE?xﬁnbé‘ S&%vgr?ﬁlg&le&ﬁ(s of

rl?ﬂ‘h | N &&H@Olﬂﬂdﬁ[]l]o(f"" @) 2PPLeRGUATR1Y converted
uci ng agent, or wit rogen in the presencé of a

miebal a Cababpshd n[al appropghat ehsolmenial | cddersion by
reaction, any conventional reducing agents can 10 be

adked afilcmout ' Tedie i yon: ah&Mé@ﬁionnet@mlﬁ@&ﬁp@e sulfonyl-

t h | dri de
M W U @83%%%55”8%3 T oMY Wiaternary
ahlllﬁ%’tlré?lt alﬁﬁﬂpl%tl% Zdiotdd@bn %Ia%ﬁg @t e of amino

e, and netal” salts 'sich as tin chl orlde and t he
o|r| Icarafoe(ypr efreryped, arahc eetlalise .15 such as stannum and
the like and netal salts such as tin chloride, and
[(Maaufised varia o eogred efeedStRAtiRG Madiedlipliss Preparation
Eydr enat ﬁgU]any conventional netal catalysts can
t" limtation; however, palladi um carbon,

The compound [2] can  be prepared by a process
comprising: '
converting the aldehyde group of a compound of the formula
[10]:
' OH
CHO
wherein the symbols are the same as defined above, into

cyano group to give a compound of the formula [9]:

OH
CN

wherein the symbols are the same as defined above,

reacting the compound [9] with a compound of the formula
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Raney Ni ckel, Raney Cobalt, platinum oxide, and the
like 20 are preferred and netals such as Raney N ckel,
and the like are nore preferred. Furthernore,
depending on the nmethod used, the reaction can
sonetines be facilitated whegoit is carried out under
an acidic condition in the co-existence of a mnera
acid such as hydrochloric acid, and the like 25 In the
reacti on where a netal hydride reducing agent is
ed, any inert sol vents which do not disturb the
reactpon can used without limtation, and exanples
@here f |ncI ethers (di ethyl ether, diisopropyl
égtrahydrofuran di oxane, 1, 2-di net hoxyet hane,
and the like), am des (N, N—dlnethylfornanrde
wh entediinmelsh yvisacet Aeadeng3§roup and Pl is a protecting group
1, 3-di met hyl - 2-i m dazol i di none, and the |ike),
fé’r’br?aﬁk??xlﬁycﬂ‘%%ﬁfbotr% ‘i%\é‘nzfen‘"eomﬁ%lfl%n%f 55 efﬂ%rm‘é%%l [(71:
the |ike al cohol s (nethanol, ethanol, propanol, and
t he Ilke} water, and the Iike, and a nixed solvent
/anoc)5|é tmp or nore of 5 these solvents, if
ssary PF (8 preferred to select any appropriate
veN dependi ng on the nethod used. In the reaction
mhere a nmetal such as zinc, iron, stannu and the

Whekein the nsesrl%rrols%u%r%u@he a320¢ 2SRt} abRet he

ool VR0, N0 SHLYERL VD 9, MbedOing 10
AR an:ﬂiﬂﬂcﬁﬁ'xd het egle | FodeEa Wag Y, al cohol s

(nethanol et hanol, propanol, and the like), esters
(ethyl c@tate and t he Ilke) ethers (diethyl ether,
op¥|

|so et her, tetrahydrofuran,
e, and the like), am des 15
ﬁethylfor m de, N, N-di net hyl acetam de, 1, 3-

dlneth ['-2-im dazol i dinone, and the like), nitriles
whaetionidtd | 8mdit tdee | t1ke) s ardé 0Bt dEF s ogBsBONS
(benzene, toluene, xylene, and the like), and a m xed
reglatdmyg coppr r:gmngumio 7] noEE @fecrerse@eywla/@rms cohverting
20 necessar is preferred to sel ect any

TSt or FARELLEBI vdeerﬁwcretp‘érrd 3 et ke mhoRld G thereof,
WAV S Aldy o%{r{l*yl ly\f%] 510r a mxed sol vent
§> er a aTco

conprisin an et her, an ami de,
anitrile and the I|ke i's preferred 25 In t he

reactr - re _hydrogenation is carried out in
R N [S}j

wherein the symbols are the same as defined above, to give
a compound of the formula [4]:

0
|

C
G VT
wherein the symbols are the same as defined above, and
subjecting the compound [4] to cyclization.

Further, the compound [4] can. be prepared by reacting

a compound of the formula [S9] with a compound of the
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the presence of a netal catalyst, any inert solvents
which do not disturb the reaction can be used w t hout
limtation, and exanples thereof include al cohols,
ethers, aliphatic hydrocarbons, aromatic
hydr ocar bons, am des, esters3f{ethyl 30 acetate, and
the like), organic acids (formc acid, acetic 39 acid,
propionic acid, trifluoroacetic acid, and the |ike),
and a m xed sol vent conprising two or nore of these
It 14 necessary. It is preferred to select any
appropriate,sol vent depending on the nethod used. 5
The prgselt” reaction can be carried out in a w de
range-of_tenperature froma tenperature of under
[gggfégg to Qder heati ng. For exanple, the reaction
prefer bly carried out at a tenperature of

-10C to the boiling point of the reaction mxture. 10
s o géR Bré%%rlggugé’@%%%éﬁh symbols are the

%¥Er%g§ ff% eg%#don is generally about .1-100 atm

reac |on or" the present reaction varies

depeﬁ@ié‘@c&ﬁ‘pé@x@dkl[ﬁlq’ Qfard hg1 §6dBel R S08Nd Obyt kRacting a
activity of the catal yst used; however, it is
aapenald  hdatheediormi saabldid] :10 mi nut es and 24 hours.
The hyQ{onS|s can be carried out in a conventiona

i ﬁ needed The protection and deprotection
oﬁ uWInO 0 éarboxyl group can be carried out
s€ort¥Ng to any one of known 20 nethods, when
wheaddd, IPhesnut uakveagyegirsupn agid étH‘eOIHmLH}.d dyiibdlys are the
al kyl ation, reductive al kylation, sulfonyl-ani dation,
st lad aldfomed calaves rvwirth i crmpamd fof n@hetf@muhmdtlﬁ :
the like, can he conducted properly using any one of
known ne dsR 25 [ Manuf acturing Process for Starting

Mat er gal S eparation of conpound [2]] (1) The
reactipn Tof converting the al dehyde group of the
HEOOPO 10] i hi®la cyano group to give the conpound

[9] can be carried out by reacting the conpound [10]
whietrte im 3Mehyadmdhod sard e Wre Msakootd ote Hnedherleovei n
the presence or 40 absence of §od|un1tgrnate iq %ﬂ

ormula 1 can be

appr G HY&F s oltent COmpound of ~the
prepared by formylating a compound of the formula ([11]:

OH

wherein the symbols are the same as defined above.

The Processes [A]l-{[C] above can be carried out in the
following manner.
[Process A]

The reaction where é-compound [1-A] is prepafed using
a compound [2] and a compound [3-Al] or a reactive
derivative thereof at its carboxyl group can be carried out
in a conventional manner for amidation. That 1is, the
reaction can be carried out by reacting a compound [2] with

a compound [3-Al] or a reactive derivative thereof, or a
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dehydrating agent nmay be added. The sol vent avail abl e
i ncl udes an organic lower fatty acid such as formc
acid; however, it is preferred to select an
appropriate solvent 5 depending on the nethod used.
The present reaction can be zarried out in a wde
range of tenperature froma tenperature of under
cooling to wunder heating. For exanple, the reaction

can be preferably carried out at a tenperat
Stiider ChEESeEoR gt kS FHESEB%B0i 4T naPBGTRE it { fe Condensing

algRRGt! ngﬁ' Xgyre eSéBS?E?x‘ |y At HETS GQP%ééﬂ‘é? PYAt B acid

3058 Y eaéfon i xPiire The nex T On bet ween
st:iae:reh%%lﬂtu&g 280 rilse @ (i .conpound [8] to
gi ve the conpound [7] can be <carried out in a
conv Giel @wald emssimey &Qﬁnﬂkkndéudﬁs(nonﬁeniinﬁqﬁuaﬂﬂnts such
compaund. . The an be carrled out

3Seact¥ iy QW%&FS%&%C%EL?S ’tIﬁ fe chﬁGund [8]” ‘?trpyg%—} 3-
dﬂ&%&%@ﬁ%%ﬁ%.%&%%@@téé} Jﬁﬁﬁn?§?ﬁe anaﬁeﬂvdéabhlorlde

using- suc as e sol vent | 'eavi ng "grou

the riebe , conpotissh § B i andde0120 prefrer, ab'd/Lprfleylphosphoryl—
exanple a hal ogen atom Exanples of a preferred
aprideedDPRd ) gr olie thyrl tchearcatisspHomgptorup(RFPGlhe and the like.
conpound &é%:lnclude a lower alkyl group and a

ABRERy PlTowsCC afRfl ofr GupY BRI ir eRfse Uit ierred.
I ncl I%% ALl e 't%% 9%‘&& ¢e 314 1QL,930i.C @@S%ﬁes%hpound
as a | net a ar es isodlun1 car bonat

[Behagsi e Daddonabee afshudieridnee) 1y alikadi smaﬂalas an acid
hydr ogen car bonat es (sodi um hydrogen carbonat e,

hpdtidesi ammimatt cyelnydnidenatereantivie esitled), amdkdiie like.

ERGORGERI | POnAGIRAHAR] BRAT a8°8niPY HECRRKEPY AORFting

tﬂ%tgkﬂﬁﬁuﬁ?eZPL§9¢lqﬁ gdgh%&régﬁﬁféetB%rlbg%lve thereof

al 'k koxi'des i um et hoxi de pot assi um

ihchuidexittd ondid dhe dildes) .t Hildmy loWeroral e/ asid1esl chloride,
(triethylamne, trieutylam ne, diisopropylethylam ne,
Nahydropdyd amike)s, tesuchry-a@f nesl-hydroxysuccinimide, 1-

h&é@éﬁ? azabé§y%%§h%%265 Céﬁgg%ége, and phenols such as p-
n&t%ogh%,q' Cd&A&[ﬁhé Ol 5 kémde“pﬁ%xﬁé“ea%g”dtm% hW1K&hioride,

am nes nethylanl I ne N-di et hyl ani i ne,
o4kadiyret hyl anilaepyei, di ne, 1aagdirbg ysiuke)nimgyei di neand 1-
lutidine, collidine, and the |ike. Above all
hydroxybenzotriazole are preferred. The acid chloride

method is especially preferable.

Examples of the salt of a compound ([3-Al] or a
reactive derivative of the compound ([3-Al] include a salt
with an inorganic acid such as hydrochloric 'aciq,
hydrobromic acid, sulfuric acid, and the 1like. An. acid
scavenger 1is also usable depending on the method to be
employed, which includes inorganic or organic bases.

The present reaction may be facilitated when it is
carried out in the presence of a base or by using such a

base as a solvent. Examples of inorganic bases include
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al kali netal carbonate, diisopropylethylam ne,
pyridine, 10 and the |ike are preferred. Exanples of
the solvent include any inert solvent which does not
di sturb the reaction, such as ketones (e.g., acetone,
nmet hyl et hyl ketone, and the Bgke), aromatic

hydr ocar bons (benzene, toluene, xylene, and the |ike),
15 ethers (diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, 1,2-djnethoxyethane, and

- aH ] ket dE8TRMRTAR mel #FF O mafAdeonate, — potassium

4%#$ﬁﬂé§%hyéégfﬁﬂg%g%PﬁéaﬁédiQBﬁPY¢Hg[é%ke.), alkali earth

‘di none, Tke), nitri

reGel AHAYdrdbe ANa tdiam | kfbortd tOhalrsd (tved heed , ), alkali
et hanol , propanol, 2-butanol, 20 and the |ike),

el treelt hyhh st d o decappondiae, 2s6diuthi divegogeand ¢deoonate,
i ke, and a m xed sol vent conpri si two or nore of

n ) .
R 4 VBrR09%s feEReRAFG: %své%§| 11 iMeet) gnesl kalch metal
e I on dhe and e
%gﬁﬁﬁg?%éﬁ;#Sé&?*%hﬁ%?%%%ﬁg%fo ﬁ%%% épﬁ h§&?%xfﬂé, lithium
%%d}dﬂﬂﬂﬁﬂﬂddﬂaﬁt%ﬁbde;ile3z 25 Examples of organic bases
i met hyl -2-i m dazol i di none, and the |ike are
ipragfuster ddki-Thevear eslertl arelands oft wisatlnel aarné edtwituiplamine,
W de range of tenperature from a tenperature of
Fhigaranst enifreraMbdiheigt L i s@nptaryiamines (1, 4-
.eaChi. y 1 Carri -
PR L2 HHAARY 1 R FaPly gy 3, 0)pon-s-ene,
PB-Hi Bfadikey 1880 | D0 rddd-€71- dde ANadbkathe MBtidle), amines
i odi de such as |ithiumiodide, sodium i odide,
Podeshimehhyddindd, irend Nh¥-Hiilk&éhydandlldoehbe 4ddemethylamino-
which may facilitate the reaction. (3), The reactjon
S Ry A L8 S GRS s LR CnbbiRipe, and
7] At i vyt 0 : ! C ' .
] ke i SOOI Ay FALDE, (R a0Vt ey Panine,

LAiREOHy 1IGHbprd)dite, reget i pprbativneen ilshe wadporked  for
[5] and the conpound [6] to give the conpound [4] can
dee rydmyd edubuttlien regchiennner Teniprasend t hagctben can be

reacting the compound [2] with the conmpound [3-A].

-+ P¥4ct 18n FBF cé’é%?‘i‘ilﬁ% tHe @&‘F&d‘\ﬁ?d P4 8o solvent,
[ carg t by treating

F%Ir?\e&%%%&% igi p[v\z.fétsn a E)?fgg ?ngé\%ﬁ%lg%'r opri ate

sol ve¥ample £X | eBeof sbhechbseinsnie iast udaehket hsolvent

t he i norganic

which does not disturb the reaction, such as halogenated
hydrocarbons (chloroform, dichloromethane, dichloroethane,
and the 1like), aromatic hydrocarbons (benzene, toluene,
Xylene, and the like), ethers (diethyl ether, diisopropyl
ether, tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and
the 1like), esters (ethyl acetate, and the 1like), amides
(N,N-dimethylformamide, N,N-dimethylacetamide, 1,3~
dimethyl-2-imidazolidinone, and the like), nitriles
(acetonitrile, and the like), dimethylsulfoxide, pyridine,

2,6-1luthidine, and the like, a mixed solvent comprising two

or more of these solvents, if necessary, and also a mixture
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and organi c bases such as al kali netal carbonates
(sodi um carbonate, potassium carbonate, and the
like), alkali nmetal hydroxides (sodi um hydroxi de,
pot assi um hydr oxi de, lithium hydroxide, and the
l'ike), alkali netal hydrides3zfgsodi um 20 hydride, and
the like), alkali netal al koxides (sodium nethoxide,
pot assi umt-butoxide, and the like), tri-Iower
alkylan1nes (trlethylan1ne trlbuaylanlne

|%br%kﬁys- Qmﬂkbﬁﬁ%éOWQ%@ﬂ ratexn. er tlanishgyreferred
é35s%l E?g%gl %%@rﬁf%ngﬁt t dependlng on the method .

us ey di azg@b@aclaq[ﬁ 4d@;}:m@%mztﬁe9e,anélhwﬁol:bm) toluene,
am nes (N, N—dlnethylanlllne N, N-di et hyl ani | i ne, 4-

i restdhy | ara noghwd b esargnd dimxdndee) N Nqdidietshylformamide,
lutidine, collidine, and the | i ke. The present

I‘Pé\bd%llf%ﬁﬂb}élr?ctﬁé:a%u ed outlidrdrety pmedeitazidinone,
pyhid e of r& Veﬂk plfra%f erahly Lbnghe éig P &SNS O nane,

sol'vetit . Fes 6 Solvent el any 1 ner

ol 3o M ch ﬁQﬁSde%tﬁy§f&fﬁaﬁb§ereaﬁhﬁon S ACLURTS are

aromatic hydrocarbons (benzene, - tol uene, xyl éne, and
ddpecidKe) ,pstfersed di eThygl peebent debstpoapyarctdeercarried
5 tetrahydrofuran, dioxane, 1,2-dinethoxyethane, and
Qe 1Rj Re)widen ¥eRIE NOK- GieFPERAt G @ik, @ temperature of

di Jret tam
DB SES ML, ngaing. afa proRgy, the resction
dirl fbé egsref@ﬁ@éppléatfﬁedaadtt he Li k@lpedlatot@ Sf -10°C to
(et hanol , ethanol, propanol, 2-butanol, and the

ﬂhd(d)mbhnmtmilstllbﬁxtue rla@cwpmdlmegtuzee lagpeaiiaiely from
and the like, and a m xed solvent conprising two or
cﬁcq7ﬁ994¥ﬁﬂ\ﬁﬂ1§9 Gf necessary. Above al
ﬂ %pe Eﬁtrahydrofuran N, N- di net hyl f or mam de,
R d ettty acet ami de, 1, 3-di met hyl - 2-i i dazol i di none,

et hangl ’r@é/&t%ﬁebeﬁﬂgehh%ﬂé keorpsurt ef 21 @dd @adcompound
N, N 15 di net hyl acet am de and

(B-32i nerhyd - 2ebntdazoldadi inontel as ethespedi et ythe carboxyl

preferred. The present reaction can he carried out in
HFAWRIe CHang8 of 2FERPEr APWF e ¥B 0Pt a SEBHPRETat BRBNGE to  the

fje!%q:ecrlo O%é{lg?éﬂ’ £ HOAELKf S%B”gz]p%%fderaﬁ]éénggogl [3-A1] or

tenperature under 1 ce- oling to ! I ng
Potdicoivéhaereaation Mhedior {H)tHdeckeBekydnNgroup. The

bet ween the conpound [9] and the conpound [12] to
ramaev & lhe ofonp o tfedlt imgn beovar ratedtbet carboxyl group of
compound [2-Al] can be carried out in a conventional manner.
The next reaction with a compound [3-A3] can be carried out
in a similar manner to the reaction between the compound
[2] and a compound [3-Al].
[Process C] |

The process wherein the compound [2-Bl] is prepared by
reacting a compound (2] with compounds of the formulas [3-
Bl) and {3-B2] can be carried out in accordance with a

conventional method for carbonylation in the presence of an

appropriate acid scavenger in an appropriate solvent.
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in the presence of a base in an appropriate sol vent,

if necessary. The |eaving group in the conpound [12]

can be 25 preferably, for exanple, a hal ogen atom
Exanpl es of the base usable in the present reaction

i nclude the inorganic and organi ¢ bases. The inorganic
bases include al kali netal carbonates (potassium
carbonate, sodium carbonate, and the |ike), alkal

nmet al hydrogen 30 carbonates (sodi um hydrogen

car bEHéW@leﬁot%@smﬂﬁ%ﬁ%@@ergwlbafﬁéné eCOBRQUPAe ©f the

like t al d d d hyd

REERLI Ut ek ol ek 4 1 A U GEE B HE T and ERgiEles of a
cbhé%hnda'['sabb]m?‘ch@'lu@édbh@%%eh%(?d't 'Pﬁé@'igle%% and,thed the
['1ke).. m xt ure of césium carbonate and sodi um

likdi, dandanrapbboshens useprefreredgani c bases incl ude

al kal i netal al koxi des (sodi um nethoxi de, potassi um
t - buEBRM@ esan@ft haciidkepcavendaronsises) kyfanitheés reaction

b B L e UCREAA AT #fa o thAR08" BRYLE. VM Tides of

1ﬁb§6§9hﬁycﬁ9£@s 2] OGiANealkali metal carbonates (sodium
5-di azabi cycl o[ 4. 3. 0] non-5-ene,. 10

carBOdaaéaMp@mﬂsﬂﬁhMLGérhndete7 emslumutafbpmate),and the

am nes (N _N-dinethylaniline, N N-diethylaniline,

likei n@nﬁh;allésmlnomeﬁwl. Bivee o gend cardanat®s (fadigihivdrogen
i di ne and and the like. .Above

[
CAFRAPR e 2O LT BOTA S/ EH Th oA TR | ak e, the  Tike)

ER%RbAeRE, o AN AG 1d k@ Prakenked. tﬂ-ﬁ—i@wéf‘e alkylamines
present reaction, the bases above can al so be used as

arsethgﬂhmlﬁkanptesbutytbmlsebve@ilﬂspb¢pylﬂthhéamlne, and
gresent reaction include any inert solvent mhlch %
thet Mdikdlur bterblar¥agiiBRs sdotf é&l%@t@r@écl(% 4.2 octane,

e o e TP

rboﬁs enzene 'uentg,

'uBH%CLWK%he etQﬁBStﬁﬁieﬁﬁkklethﬁﬁlneg"@QQ@Q@Wﬁeﬁﬂﬁﬁﬁnlllne,

tetrahydrofuran di oxane di net hoxyet hane, and

N&Nedlbkﬁylamnhhﬁe,(M4&1mﬁﬁh¥ﬂaﬁﬁnnpynmdﬂne, and the like),
N, N- di et hyl acet am de, 3-di met hyl -
P EAPS! | lh*éﬁéln%mdcpﬁélﬁlk@) "%ﬁ‘ir?:hés like. Above all,

ﬁ% g’%&ﬁkﬂ? gléggﬁfohgﬁéthgﬁgﬁFﬁls (nE%rEngthylamino—

an pr opanol

pgﬂrrI%tﬁﬂﬁé' S gayﬂtam@/raxca e fafrddit hidine, and the

I ke. A m xed solvent conprising two or nore of these

sol vé@xtagnpdays ab$so beeussallveéboveiratludketeavyes iagdt solvent
which does not disturb the reaction, such as halogenated
hydrocarbons (chloroform, dichloromethane, dichloroethane,
and the like), ethers (diethYl ether, diisopropyl ether,
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and the
like), esters (ethyl acetate, and the 1like), amides (N(N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-
imidazolidinone, and the like), nitriles (acetonitrile, and
the 1like), pyridine, 2,6~luthidine, and the like, and a

mixed solvent comprising two or more of these solvents, if

necessary. It is preferred to select any appropriate
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30 am des are preferred. 45 The present reaction can
generally be carried out at a tenperature of under
ice-cooling to the reflux tenperature of the solvent.
The reaction tinme for the present reactionis 5
general ly between 30 m nutes3gnd 24 hours; however,

| onger or shorter reaction tine can be sel ected
appropriately, if necessary. Further, an alkali netal

|od|de such as |ithium iodide, sodlun1|od|de
n&?%@?@éﬂgananthémqI«@%%HP d a1 4%ehe adddpove all,

ita 1
BBy TR, L s
N aT-Caidd ey 1te idhiidte, presences-ofirgtiase-2dimdbzolidinone,
appropriate solvent, if necessary. The | eaving group
pyr:tdneueconmdlndh[ela]llmamm preferably, ahar &xanpdmeomathane
hal Oﬁen atomor _a nitro group. 15 Exangl es of the base
eNf ﬁlmﬁéhwé@éﬁ?maéacﬁr&q epRerhaé Ll wqf%ﬁ%ﬂl- The

[ t ssiym r bonat.e [ car
R EPaERIPE" Al B ke PR R T2 AR Crange o
tund eSS adiden-ygtrd de @d ddiel iddk@oad o kdld reaction
nmetal al koxi des (sodi um et hoxi de, potassi um

nti-gutrexi de, Fo20 examphe, | |ﬂ~h§a) rRaareoal | casodpempreferably
hydride is preferred. Exanples of the sol vent usabl e
q%?%%ﬂ?gﬁ%%e%? ?eE%?P%ﬁatPﬁ%lage afi §edo the boiling point

S L RO S0, e o
widwar %.c(éilcﬁicﬂ)ﬁ.ngetﬂtﬁrnodi'd |t5§?r§3"é3ﬂa\’dureet her, 25

t et rahydr of uran, di oxane, di met hoxyet hane and the
I|keﬂﬁmandeNpMadln@fhyﬂfprnhatﬁeng group at the carboxyl
N, N- di net hyl acet am de

IFONRYj rfet hyFOIEPPHPGazélzl Blhon&amndt heCffkéedreout in a
Th t t
%ﬁ’%gﬁ;lgjq’[af‘l] ‘rantagwf‘l%% | 0??%3 C%'ﬂﬁ una '[b%] ?lsrdtrla%é/51s in the

priddrRé a3t hA AcGanwritn ol tr80188868EetiE acid, and the
necessary. For exanple, the reaction can be 46 carried

lgte by ﬂﬁatthagtaﬁEaaqmqniwgthgentCbmpauodrdhthH can be
wth the nethod for Duff reaction, Gatternan-Koc

GFFAEDIRUT il Srel 1 Faa TR Attt T9aetiop a‘hetween the
t rmlaty ng agent usable in
C?@‘%ﬁdf a[frzgaiatqildc;(r:a{1 qoom%%éée[?an convent i onal ones

W t lrittHd midrd | eteédtarrying out the Processes [A], [B],

[C], the objelctive éompound [1] can also be obtained, if
necessary, through a mutual conversion by _con.ducting the
following reaction(s), on condition that the resulting
compound of the formula (1-A] or [1-B] has one or more
moieties available to further reaction(s) in the
substituent(s) (mainly referring to, for example, a
protecting group for amine, alcoholic or phenolic OH, ester,
carboxylic acid, nitro, halogen, and the like).

The reactions for amidation, reduction and hydrolysis,
among the reactions to be conducted when needed, can be

carried out as follows.



10

15

20

25

30

hexanet hyl enetetram ne, and the |like are preferred.
Exanpl es of the solvent include any inert sol vent

whi ch does not disturb the reaction, such as organic

acids (acetic acid, propionic acid, trifluoroacetic

acid, 10 nmet hanesulfonic acigh and the |ike),

hal ogenated hydrocarbons (chl orof orm

di chl or onet hane, di chl or oet hane, and the like),

aromati ¢ hydrocarbons (benzene,, toluene xyl ene, and

t he [Thige)anigdateian (et h§l Cé‘tIFFére AYtsobp opyManaeRersimilar
tetrahy rofuran dIOX ne di nef hoxyet hane

e VO g S D cer o fo | ELAREY e C kgt 121 ana
aW%b%bounQUQBaAﬁuxe%h%%!%%QkkﬁpnprlS'ng two or nore of
these solvents, if necessary. It is preferred to
seled&mﬁnyedw@pxmmrmﬂme sel ventr idepeodt ngronat kwnventional
met hod used. The present reaction_can be carried out

miafngrw deheng -of g%eﬁéﬁwpéeﬁrom% trfﬁﬁéﬂgpur%an be
A R T R e e

r@@wllwgnag%%@%&dm@fh HHRIRIRIEN ITHE MRS a metal
produced can be i sol at ed and purified by a procedure

catlll ys25 iknewnn app rioper ifaited csodfveprtgani ¢ chem stry such

as recrystallization, colum chronmatography, and the

li keInT eprwﬁlwm@%dcmyeaiﬁlanaﬂaalrﬁﬁl@@&flscéﬂeylts can
paccepta I, It .t.here f has el | ent_.i ry.
fPS& Q'l%hf&t l&ﬁn enlé)éll h%use :j:|' me’r}t‘ahl réézlvéﬁet |roenduclnq

agRdtlr eakaBAt 3 of ManiiQws dh3QhdeRsmCaus@drbye, lithium
thrombi and enboli in a 47 manmal (e.g., hunman,

brwekeylr idabbistqd iduy, bl yer ide hoase, thbuuukenougggls such
rat, qguinea pig, and the Ilke% whi ch disorders
asn&iide, G rexc %Pmst%%@et ﬁgﬂhgepeépgrﬂ§tal salts such

unséq?| g pﬂ pectgfkﬁe $ tfH§¥¥é§¥ed metals

cere aI'CtI on, cere rarfsi en

sh%ﬁh%@‘%ﬁﬁﬂﬂﬁ% éﬁﬁAkhe'iﬁm%méhdmﬁé$5PV§§§ﬂéa%uch as tin
di sease such as cerebrovascul ar spasm after

chlbaridehnoiathdhernrer hdgeée isschemior eheante fith roeabe In the
caused by coronary artery thronbogene5| congestlve
Céﬁ@éwteChefaY@r%wwéonaoaﬁgfocfaqrav%m ionat cPedAl akalysts

Hﬁoﬁﬁgcﬂ§gd I?% foﬂlplﬂﬂkggﬂar%o th' dlum—carbon,
puInDnary enbol1sm pul nonary “vascul ar dlsor ers,

REGGRHONYIEh&BS RYALKOMbXitineyldtsaame oxide, and the 1like
are preferred and metals such as Raney Nickel, and the like
are more preferred. Furthermore, depending on the method
used, the reaction can sometimes be facilitated when it is
carried out under an acidic condition in the co-existence

of a mineral acid such as hydrochloric acid, and the like

In the reaction where a metal hydride reducing agent

is wused, any inert solvents which do not disturb the

reaction can be used without limitation, and examples
thereof include ethers (diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, 1, 2-dimethoxyethane, and the

like), amides (N,N-dimethylformamide, N,N-dimethylacetamide,
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(di abetic renal disease, chronic glonerul onephritis,

| gA nephropathy, and the Iike), thronbogenesis with
15 at heroscl erosi s, peripheral arterial occlusion,
peri pheral venous occlusion, Buerger's disease, deep
vein thronbosis, dissem nat®gl i ntravascul ar

coagul ation (DIC), thronbogenesis after inplantation
of a synthetic vascular prosthesis or repl acenent of
art|f|C|aI heart val ve .or, 20 joint, erm_t.tent

le PaddMeativen 2 tlﬁﬁlgl?‘l?@ééﬁéé‘l%leand 3o dius oAt edTOmatic
Srld‘%%%a%b Lo aébgﬂzeﬁ‘éonsEEYﬁ h8n S%M? Paﬁ{&uta{beotﬁka ,

ransfumCAal coronar angr oplast

aDebHLIANQRALE hahans! @%@@Iolqowamoqrte&w the like), water,
recanal i zation (PTCIQ system c i nflammtory response

asyindhen® iksl, R8nd 25mmmb@|ﬁbdvemgamdmmnuﬂumqrmmdﬂor more of
t hronbogenesis in_ extracorporeal circulation, blo

d
thesguISRIENESY chfeNGCeSSIRdYd dr Al iG, RF SbRETe €0 select
t t . t e

R B el PRI Bl ing G Tl i Bgea.

trangpl aphat i@ ctangh t Weekkbkes 3Rethe ps@sientascoppaund iron,
is characterized in that it shows 48 excel |l ent

sitahinii, oaydefthectl ide, Fxer, adeertedsed ttoxdwdlt yas dridh chloride,

causes few side effects (bleeding, and the lik
apfe theedike t A8 X32Ei NGt FES&EUI%‘H%enWe %&ﬁ%ano not

d'lgglugfbt rl,bha§ c%ngn carf’tkglblﬂl e%n m\/lt}l'g&gt 1&1'1@5%&%%' and

I'cine concent on)

ekdhphanrt irdleredffr @ Qfuce da tefdf, e%‘l&:o‘-ﬂdﬁ@ a@nethanol, ethanol,
phosphol i pi dosi s, hepatotOX|C|ty, and the like

paopandilngl 3nd FXae nhibéel or sstegspedebhly tavRta e i agd the
the distribution volune of 0.1-3.0 L/kg .and the FXa
1AKR) bi t orSF l?Llé?’:fsect &?{‘ﬁtlﬂ’] I C%g@’él'ue 8‘3%@%’@ Yiv orether,
I I t ant i~al e a
tg%rg%r%f%g%% A ﬁzg gé%fng{%%g(ﬁtﬁrge 7 dea{r'{%?ot{kﬁislﬁ% ) d Samides

mert@lm@s'chqlmm for tv.eatdingthyledmsdsidadhe 1,3~
present conpound [1l] or a pharnaceutically acceptable
dsalett hiylei2edimicaz dle Figromd ,at edaricht o the 15 like), nitriles
phar maceut,ical conposition cogg{isin

(Pﬁ@rté’ﬁélhrilcl@lly ghtlectihR arddd® sof gﬁgmesﬁﬁourrmﬁ?carbons
(}}%%z%ﬁ%har EReGUhical | leﬁ‘éceg%ﬁgl SLIEAr 111386 )t hey glfdor a mixed

_ a(naceutlcally accept carriers |nc u
s@llk/léexlﬂ Scobiptderisig( et@o, BYr URpreguBtar Bhége gebavéenes, if

sorbit, tragacanth, polyvinyl

necessary. It is preferred to select any appropriate
solvent depending on the method used. Above all, ethyl
acetate, water, or a mixed solvent comprising water and an
alcohol, an ether, an amide, a nitrile and the 1like is
preferred.

In the reaction where hydrogenation is carried out in
the presence of a metal catalyst, any inert solvents which
do not disturb the reaction can be used without limitation,
and examples thereof include alcohols, ethers, aliphatic

hydrocarbons, aromatic hydrocarbons, amides, esters (ethyl

acetate, and the like), organic acids (formic acid, acetic
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20 pyrrolidone), excipients(e.g., |actose, sucrose,
corn. starch, potassium phosphate, sorbit, glycine),
| ubricants (e.g., magnesium stearate, talc,

pol yet hyl ene glycol, silica), disintegrants (e.g.,
potato starch) and wetting =agents (e.g., sodium
lauryl sulfate), and the |ike 25 The conpound [1] of
the present invention or a pharnaceutically

acceptabl e salt thereof can be adpinistered orally ar,
35dientRIHR ISP L QrRE By ugéafégoaﬂw%b?oﬁwﬁteand tht Yike

a Igiar lgacglli%( (&al sBﬁ.@@ q__at E?%Pror aFBl €fw 8f S more of these

appropriate prep ara Ion adm Ri stFat’on

doGleHade 301§0|ﬂéi:éﬁé%&%f ati ons (ilsabbesBerg@nuloesselect any
capsules, powders, 49 and the |ike sol uti ons,

appsoEnsiades WMIcmpﬁmilnmmm et haord amadoprl ate
preparation for parenteral admnistration inc]ud

suppddiet oP(jesﬁﬁFed%qaé?rTsl%} Cﬁiﬂep‘é‘? atcedi ie6r ¥oht |lﬁ’uoﬁs wide

r'arr]IgUSIOOfn tpem %USI 5 d' S eradcuvf%t e u%d[er coollng to
|nject|on yS|o oglc salln aqueous ¢

et it iR t e idk&mgre, i i a:rgact-ﬁhﬁl dase v piﬂteferably
compound [1] or a pharnaceutlcally acceptabl e salt
daheriedt coft tdte aresmperabveat 06n-AlyCvapy theepoidiimy point
on the adm ni stration routes, and the age, weight 10
C%hﬁh@bﬁ&QQQﬁ?QNm%ﬂﬁ¥ﬁ%n|ent or the kind or severity

O, RO RRRBea! | BeUMALLY | Osthe T809° e B0 Whtalytic

pre erably about 0.1 to

r@&ﬁklmsionlig%r@ﬂelm ABBiEnti-arnotddm be

illustrated in detail anpl es and Reference
Exanpilhes, rbattibnuldimet fer ddrest predens beed¢hiord varies
t hereto. Exanple 1: Methyl

dgpﬁn@gngﬂoaymﬂ@w ?fyl %qﬁﬂuc1ng agent or the activity
oF PRRY dasalidlf anath [ hOEREDy Al e 0ANL L1y 2 e tueen

cyclohex aﬁlno énzof uran OXYy

oS 14 [n(l'?ld”@atsh)élrﬁinzrm)}ﬁﬂﬁ@.nw ] cycl ohexanecar boxylic

acid (910 ng) obtained in Reference Exanple 1 is

di ssdlheechydnol s baylcaohllme i dergiedniout aiml gheconventional

mxhﬂeis stirred at 50 roomtenperature for 17 :
Iy RR]9SSh solution is concentrated under

r edu pénlecﬁgé'%ﬁ_oﬁn%ﬁ%i e dis i sh Fsspkugd e carboxyl

chlor ture 1s added
group can be carried out according to any one of known

methods, when needed.

The mutual conversion of a compound [l1] by alkylation,
reductive alkylation, sulfonyl-amidation, dealkylation,
quaternary amination, formylation, and the 1like, can be
conducted properly using any one of known methods.
[Manufacturing Process for Starting Materials: Preparation
of compound [2]] |

(1) The reaction for converting the aldehyde group of
the compound [10] into a cyano group to give the compound
[9] can be carried out by reacting the compound [10] with a

hydroxylamine or hydrochloride thereof in the presence or
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dropwi se into a suspension of 3-am no-

5- net hoxycar bonyl -N 5

(5-chl oropyridi n-2-yl ) benzof uran- 2- car boxani de (1.21

g) obtained in Reference Exanple 78 in pyridine (10

m ) under ice-cooling. Aftefpothe addition, the

reaction solution is warned to roomtenperature, and

then stirred for 19 hours. To the reaction solution

s poured a saturated aqueous 10 sodi um hydrogen

abgepstat @f sslodiiven, farpthe 1M xaur eppsopstatgctwl verh A
chl orof arm The_organic.l ayer, ,is washed w.th brine,_.
GRATANED SSaFnh S ke o 8uaporited b oP byt laple

renove

ihbe srlvelrt pdeniseduged R8SSHI&idheusrsHkt ifd@mic acid;
residue i s suspended in diethyl” ether and filtered to

hgweeerl5 itheisi prefeatrpdurtt (delécly) anARDpriBrilaZe solvent
527/ 529] MrH] + Exanpl e 2: Met hyl
depeprdnac ipno tdygy mehhed Waetan no] -

b | }-3- -4-, Lidin-1-yl b - .
AT e R e IR
rﬁﬁge <Gl H@ﬁﬁ@%é%_re from a temperature of under cooling to
trans-4-(Pyrroli |n-l-ylcarbonyf%cyclohexanecarboxyl|c

uacdiedt hka®3ng). olftcal rRenipl Reftaree nen dixiaoplear? bes preferably
di ssolved in thionyl chloride (10 m ), and the_,.
cairktigde Wt stfr BedtetpeFabnr ¢ eRperHidfile 168~ 270hdDPs to the

The i | i i 51, d d
oE Db PO Bire o, BRaCF RN i FERFF YR e

pb81Mhly FREnOlH it I added i dMse to a suspension

of 3-am no-5-met hoxycar bonyl -

met hyl2-) N- (Thec M eattopye a et o2 - Pk epnoftieanezdaribex ardpound
e 5 (1.26 g) obtained in Reference Exanple 79 in
[8yriahhethaocomppuntdei8li ceo cgdVendhenf¢@ppewed (71 can be

addi.tion, .the reaction ,solution is neq¥1 Qm.
BERpEFlie Hhet crrpreactare toRanaRFe Toto t it BRRiop of @
phehbhi Qbrphur edrgeSYryalRd raauenys e9i W@ carried out
hydr ogen carbonate solution, and the mxture 10 is

bextreat tethg the ¢ ldoapofordn [ Thewatpanihe | eyepoursd wdshedin an
W th saturated brine, dried over sodiumsulfate, and _
appropriate solvent 1n the presence of a base or by using
such_a base as the solvent.

The leaving group in the compound [8] can be
preferably, for example, a halogen atom. Examples of a
preferred protecting group for the carboxyl group of the
compound [8)] include a lower alkyl group and a phenyl-lower
alkyl group.

Examples of the base usable include both the inorganic
and organic bases such as alkali metal carbonates (sodium
carbonate, potassium carbonate, and the like), alkali metal
hydrogen carbonates (sodium hydrogen carbonate, potassium
hydrogen carbonate, and the like), alkali metal hydroxides

(sodium hydroxide, potassium hydroxide, lithium hydroxide,

and the 1like), alkali metal hydrides (sodium hydride, and
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evaporated to renove the sol vent under reduced

pressure. The resulting residue is suspended in

di ethyl ether and filtered to give the title conmpound
(1.78 g). 15 APCI-M5 M Z: 567/ 569 M+H] + Exanpl e 3: N2-
(5-Chloropyridin-2-yl) -N5, pNb-dinethyl -3-
(([trans-4-(norpholin-4-yl carbonyl)cycl ohexyl ] car bonyl

}- am no) benzof uran-2, 5-dicarboxam de ci 20

trans- 4- (Mor phol i n- 4-yl car bonyl ) cycl ohexanecar boxyl i c

& d YD ny)a b ki neTﬂeF@al Refl k@ﬁééeéxadﬁloélsm s methoxide,
di,ssal.ved , i.n_thi.o oyl de and ,t.he m
potasis’tsllruﬁne(lt ﬁut Fodsimt e“i”ﬁ)% ?ﬁr%gf(s Sgrﬁ‘o&lpye “TH kylamlnes
(tG3EHHRN 22, OErhﬁthQQﬁﬁﬂErat&ﬁl§8€§6p§ﬁgﬂﬁﬁﬁamlne, and
pressure, and the residue is 52 di's ved in
Uﬂd(H1ﬁ®rn1téntihry?amthessmMﬁ4{ﬁ1azahﬂhyﬂio[2 2.2}octane,
3- am no- 5- d|nethylan1nocalbonyl N- (5-chl oropyridin-2-y

Y,y Mzﬁ—ﬂ—oﬁ 4o -9 0 -&ee(nleo4 ng)8 shaadEyqo[5.4.0]-

Ref 128 | A di
e h e 5a) o LABRLr | (RRBORR | O T ERE SR o ine,
N, RO R MRALRY @, @mﬁfﬁéﬂqyyéﬁfﬂbﬁy%ﬁﬁﬁﬁ§ éﬁatﬂﬁé like)

reaction"solution is poured a saturated aqueous

pyudidimehy diwigisdi esy bonaflédisel utdrah, thad ltifke .nm xfboge all,

i.s extracted with chloroform The organic |layer is
Wethlsataurheedteri miligppeeribebhvlanbae umpyridine,

as§]fgt 1 nd eva qr %d to renove the solvent under

PEa 6@@%?&?e @ r&SUl ting residue is purified

by Niysinidied 98k cohunms ohyamt qgrapiie (gh enine?E hyé.olvent
acetate) to give the title conpound (81 ngy
thZhS&bb&S@bWHHhﬁth&bEx&mpbeattlon, such as ketones (e.g.,

5- Chl oropyri di n-2-yl)-3-[(5-norpholin-4-yl -
age PHSent d‘kﬁfﬂy)laﬁﬁbd@] beF g an- 20ear BBRanild&kedy N@romatic

rph axopept noic acid, (120 obt.ai n
hidwgcﬁergﬁge g Fe 6 |g PSRy vetiVT n%hlgg%?orﬁq Bgﬂlk

effhkers20 ﬁr@tﬁﬁer@me@; ed 28968 rapyn dict® 97 ﬁlér)ramdiro furan,
thionyl chloride (39 pl) under 1ce- coollng The

diogiamee ik, 2+imsthox wetlane y oamdt eripeer hike p, f amides5 (N, N-

hours. The resultin reactlon solution is cooled wth
dige thydd armemdde ar & Argdanedhatliarptamide, 1,3-dimethyl-2-

imidazolidinone, and the like), nitriles (acetonitrile, and
the like), alcohols (methanol, ethanol, propanol, 2-butanol,
and the like), dimethylsulfoxide, pyridine, 2,6-1luthidine,
and the like, and a mixed solvent comprising two or more of
these solvents, if necessary. Above all, ketones such as
acetone, methylethyl ketone, and the like, and amides such
as N, N-dimethylformamide, N, N-dimethylacetamide, 1, 3-
dimethyl-2-imidazolidinone, and the like are preferred.

The present reaction can be carried out in a wide
range of temperature from a temperature of under cooling to
under heating. For example, the reaction can be preferably
carried out at a temperature of under ice-cooling to the

boiling point of the reaction mixture.
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N-. (5-chl oropyri di n-2-yl ) benzof uran- 2- car boxam de (86

ng) 53 obtained in Reference Exanple 80 and pyridi ne

(2 mM). The reaction solution is then warned to room
tenperature and stirred for 1 hour. To the reaction
solution is poured a saturajged aqueous sodi um

hydr ogen carbonate solution, and 5 the mxture is
extracted with chloroform The organic I|ayer is

washed with saturated brine, dried over sodium_, ,
sul f &e alked levtgicrlat A e r el eathé i§bivBniogider sodium
.r educed ressure.. The.resul ting residue is rified
B5IRE s RTETS G0 LRTEAR APt Soragy (8T uBhro Pt added,
whilar eb9r Fhacliq idave the rkQddildne conmpound (125 ny).

APCl - M5™M Z: 471/ 473 M+tH] + Exanpl e 5:

2- {[ ({39 ChiToweo rpmicdiion? -flr) ammos]icey opotedting group from
({trans-4- (dinethylaninoééarbonyl]cyclohexyl}carbony .
the. caRrfisent 6} utan-Shtar BogycrEPaeng diSlH@} be|cdrried

NHQ/CH3 N.OCH3 15 .Methyl .

OB, (g BRORT ARt ShnbRg o af By, adeprotection of

s-A=-ldi met hyl am no) car bonyl ] cycl ohexyl } car bony

Ckgﬁbg{%ﬁng%gél%z’of ur an- 5- car boxyl ate (1.35 g) obtained

I n EXdnpl @hel reasuspendetwaert ethahycbmboumd- Métlhamod the
(4:1) (20 m). After adding a solution of sodium _
cRypgPYRAdE 60265 FgVe Fheo cRareun ) cammdaisatfied eut in

roed to.roqm.t rature and tiry for. 18 hour .

TR RE . &R e SO Sk FRrotean it dhmaertiiitdg witn
tReeespbBunkihgretq poured ice- water, and the mxture

is acidified by addition of 10% hydrochloric acid.
The @beci ghieat esaat Eowolfloect @ge bz g f ither atdmpnund  [4] to
washed with water, and dried to give the title 54
géyﬁpdgﬁﬁ ¢amp@upg (2] can be carried out by treating the
compound [4] with é base in an appropriate solvent.
Examples of the base usable include both the inorganic
and organic bases such as alkali metal carbonates (sodium
carbonate, potassium carbonate, and the like), alkali metal
hydroxides (sodium hydfoxide, potassium hydroxide, lithium
hydroxide, and the 1like), alkali metal hydrides (sodium
hydride,. and the 1like), alkali metal alkoxides (sodium
methoxide, potassium t-butoxide, and the like), tri-lower
alkylamines (triethylamine, tributylamine, diisopropyl-
ethylamine, and the like), tert-amines  (1,4-
diazabicyclo[2.2.2]octane,' 1,5-diazabicyclo[4.3.0]-non-5-
ene, 1,8-diazabicyclo(5.4.0]Jundec~-7-ene, and the 1like),
amines (N,N-dimethylaniline, N,N—diéthylaniline, 4-
dimethylaminopyridine, and the like), pyridine, lutidine,
collidine, and the like.

The present reaction can be carried out in the

presence or absence of a solvent, preferably in the
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ESI-M5 M Z:511/513[ M H Exanpl e 6:

N2- (5- Chl oropyridin-2-yl)-3-[({trans-4-

[ (di met hyl ami no) car bonyl ] cycl ohexyl } car bonyl ) anm no] - N5
, N5- 5 di net hyl benzof ur an- 2, 5- di car boxam de ci
2-{[(5-Chl oropyridin-2-yl)ammo] carbonyl }-3-[({trans-
4-[ (di et hyl am no) car bonyl ] cycl ohexyl } car bonyl ) am no] -
benzof uran-5-carboxylic acid (200 ng) obtained in

Exanple 5 10 i s _suspended in chl orof orm pyridine :3 -
p(rgis??*ﬁe Bifd @ SRAFERS -ar & AR Oco s Ry ent e any
di_n®t j dnoc [ : i
l%-e@d%xlyk?ﬁowl%@o %%99%) &gﬁé{]g?—’emﬁ F§?{:§-lon' such as
adioffaithyy aRyaepELydn€ar(Breizeteje tylnesd| oxiydend,12and the
mg) under ice-cooling. The mixture is then stirred at
likem, 15 tediyarsat ur EG¥ekhvy hogkberTo t Ké isererpon ether,
solution is poured a 'saturate gueous sodj um
Ry BOnat ¢ LR ont aTG TRCEMAEaPEIPs 2nd  the

nac It _of; 'lila% rgani Sletiss1 ;

l\?gt&)]édta\%qﬁgss gthj :Na?{elgfeg}{pnlefoan rc%gd I\F'é\}v_?f/ﬁgeod [ urﬁl cetamlde,
15 6-dae t Aflt-e- jaMaRedtiidigidnzg selnenttiendarikd), nitriles
reduced pressure, the resulting residue is suspended
(areterhidmd|ledi ettty |theg hbikeTheaprebipist dvedhanel, ethanol,

AT AL KO I L
S nans- N o 2e L1 (5 VOO !
B 5#?3%3’?} I\556{( frloét[gfwlg]flgrg'gfy c%%%ﬂ%%%é)n?o B(rg]aﬁ-a%-eﬁ]s-ovaent

cobdp rdisiRighyt wy cloehexane- bf 4tHegar baxandrtss,Cl if necessary.
2-{[ (5-Chl oropyri di n-2-yl)an no] carbonyl }-3-[ ({trans-

. Above all, xylene, tetrahydrofuran, N,N-dimethylformamide,

Ny MRV S BRI ¢ aci /(20D MR GaT o TiAa o[ dinone,

i I ' us d i n or.qf or L dipe -
T e e e e O e i n et ey and NN
divkephelliane taed da) anktk hyd-aivanaat+i-azaol da {0 diyjone  are
and l-ethyl-3-(3 10 di net hyl am nopropyl ) carbodii m de
elspgcdedlor indeflerredyy) under ice-cooling. The mixture

is then stirred at room tenperature for, 17 hours, To

the redct PHRSEBF uti G iR p&ére °2 scaatrlfﬁe‘?tdedoﬁ_ uedhs 2 Wide
r%%@eu'am%gi@%ttﬁﬁgeﬁ% a SUMdAbuA0 G £ e R XteES1ing to

IS extracted w | orof orm
under heating, preferably at a temperature of under ice-
cooling tb the boiling point of the reaction mixture. |

(6) The reaction between the compound [9] and the
compound [12] to give the compound [4] can be carried out
in the presence of a base in an appropriate solvent, if
necessary. The leaving group in the compound [12] can be
preferably, for example, a halogen atom.

Examples of the base usable in the present reaction
include the inorganic and organic bases. The inorganic
bases include alkali metal carbonates (potassium carbonate,

sodium carbonate;, and the 1like), alkali metal hydrogen

carbonates (sodium hydrogen carbonate, potassium hydrogen’
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15 The organic layer is washed with saturated brine
and dried over sodiumsulfate. After evaporating the
sol vent under reduced pressure, the resulting residue
is suspended in ethanol -diethyl ether. The
precipitates are collected byg filtration and dried to
give the title conmpound (174 ng). 20 APCl-NM5
M Z: 582/ 584] MH—I] + Exanpl e 8:
trans N -(2- %(5 Chloropyrldln b
AR bR f GR&N-13KA)) - ww%wﬁy%ye Ql’ﬁ@%éﬁésl (podium

d
PO AT SR A B o
13%ed ,( 214&19) mahhaimed iide RefLNee HHEReE Hid the like) .

under i ce- cooling, and 5 the mxture is stirred at
A gamttuerp erfatagsa Unorcalrb dmaures .andl e digac tiicoh dsolastni @lso be

is concentrated under reduced _pressure and dissol ved

Useehl orTéfeorﬁmsmm Yasafd theteds adh@ldddeatal alkoxides
ssi vel am no 5 chloro r|d|n 2-

@ z‘lﬁnzo SFéﬁx cérb%l\grr?%lleuTZtS t)o lbc%em n8jdj the like),

thqf—elro%cze 102 EX I Bh £n 89 athE)i%H:ﬂWl%m(L%@ ) ﬂiﬂfﬂﬁi’tylamlne,
ice-cooling. The reaction solution is war med to room

didmperayle dnd astiinre,ed antlor tBeholitke) To tdet rapmictieon (1, 4-
solutlon IS @bured a saturated aqueous sodi um

fated asHans o,/ %&Fa%%%%ﬂeq .{YInon-5-ene,
1©8L1 A tz%%l é} ﬂ 9. Qf]ord‘n‘d he, qf, a”'% h%y‘ilkeﬁ amines
SSi uraF é,

washed "succ th \Water an

@, Iml%\ée;rhyq%ﬁmmrféﬂ fﬁt R-d286hQYanel ahey o Ji@EXHylamino-
the sol vent under reduced pressure. The resulting

pyesiddne, isndusipentiéke) n divetHyheet Aert ididef ianderad tigdine,
gi ve net hyl

andandhe [ [¥Hke{ (5- cRPeVepyAldr n- 21Kaldni AGtedr bsiRpRonates,

A oD PSR NG BYHSHNS o b e s G PReferred.
IS 3% SleséFEl r%c&’ﬁ.gn45@h@5&[al\§'éﬂ +takAle Né‘éﬁ)’lalso be used
trans- 4 {1(2-{[ (5- chloropyrldln 2-yl) -

asmanejodardydny| } benzof ur an- 3- yI)an1no]carbonyl}cyclohex

ane- carboxylate 300 ng) obtained in Exanple 8 S L
susp i té’{ & AR Ur R Héhd:lhe( PIRHSY g'El‘%) Lgaction

isgél‘iutd%er%%,% nﬁye@ﬁ}dego}% gﬁg&ﬁg%ﬁ‘r’%gg‘t ?{c?%‘”‘chij&urb the
rleRiRalca, Ur sl dd rnedtd¥s 17(e.g., acetone, methylethyl
ketone, and thé like), aromatic hydrocarbons (benzene,
toluene, xylene, and the 1like), ethers (diethyl ether,
diisopropyl ether, tetrahydrofuran, dioxane, 1,2-
dimethoxyethane, and the like), amides (N, N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-
imidazolidinone, and the like), nitriles (acetonitrile, and
the like), alcohols (methanol, ethanol, propanol, 2-butanol,
and the like), dimethylsulfoxide, pyridine, 2,6-luthidine,
and the like. A mixed solvent comprising two or more of

these solvents can also be used. Above all, ketones and

amides are preferred.
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hours. The reaction solution is concentrated under

reduced 5 pressure, thereto added ice-water, and the

m xture is acidified by addition of 10% hydrochloric

acid. The precipitates are collected by filtration,

washed with water, and driegto give

trans-4-{[(2-{[ (5-chl oropyri di n-2-

yl)am no] car bonyl } benzof ur an- 3-yl ) am no] car bonyl } 10

cycl ohexanecarboxylic acid (270 ng). ESI-MS

M z: ¥he/ pEgpRnH regrtion can generally be carried out at a

t@ﬁ%%iﬁﬁ%%er? of‘{ffdaer?gffr/%) ?ﬁﬂ%’]‘%a?% %16?} gglgllgﬁe)gaeﬁlgerature

o%arRaxy¥bh¢eagi d (176 ng) obtained in Exanple 8(2) is
15 suspended in pyridine (8 m), and thereto are added

succ@hei valeadiinet hyt ame ne £bydr ddid orpxkes €165 rrg)aaCIion is
hydr oxybenzotri azol e (108 ng) and 1-ethyl -3-(3-
génﬁ‘éﬁﬁil&’a Ketoisespyd ) dekHYeR T nRRIé. ﬁy&PBéﬁlroPP&’@VFIEB longer

d | fol | oyed b
F RpEFIET ¢ S0 T 1o ioureh o PRACPLRM PRRIEBRIATa Y, if

nbSeRQULEd | GeWRLST AN 14hA iPLREAI tidlBHAIRIch as lithium
col Tectéd by filtration. The resul'ting precipitates

iateddi, sseldiath | todhdler opotasandm droddiegveandodhemlike can
sul fate. After evaporating the solvent under reduced

appesbgr addele WoGicHuEEYs f@@rHlﬂlt@&%)FWﬂr??‘"éﬁllqnca gel

col u chr omat.ogr ap | uent;, eth te) Th
resul fng T8 h |[¢,Bles1'ﬁ'g%eerhde%he ¥ ﬁ§§§§§ atd 3t ne @nd the

: ?Bhlﬂ'dt qhes M ol |@&f§ﬁe@youtl iﬁath@ngtr@s@h\é% tdfe a base
t| I conmpound (137 ng). APCI-M5 M Z: 469/ 471 MtH| +

iExanpbepfopriate solvent, if necessary. The leaving group
5-[(2-{[(5-chl oropyri din-2- él)am no]carbonyg}
laenﬁmuﬁ@fmqnqa Ad] -CRIbxSFerkBRbFEREY d FOTC emnpée, a

Nononet hyl. gl utarate (3.32 di ssol ved.
nR1oSh F&f@%%eesé B 6 et ot o ar & added & hi oy

chl opikde esl-dp Fhr LN hsdbiet iyl f eReagi-deeh@nereaction

drop). Arfter stirring for 1.5 hours at the sane
inedpeleat wlkalihe meeatti oarbohatesn i (poteslsddm amthrbonate,
thereto are added 3-amn no- ) ,
sodium carbonate, cesium carbonate, and the 1like), alkali
metal hydrides (sodium hydride, and the like) and alkali
metal alkoxides (sodium methoxide, potassium t-butoxide,
and the like). Above all, sodium hydride is preferred.
Examples of the solvent usable in the present reaction
include amides (N, N-dimethyl formamide, N, N-
dimethylacetamide, 1,3-dimethyl-2-imidazolidinone, and the
liké) and ethers (diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, 1l,2-dimethoxyethane, and the
like), and N,N-dimethylformamide, N,N-dimethylacetamide,
1,3-dimethyl-2-imidazolidinone, and the like are preferred.
The reaction for formylation of the compound ([11] to

give the compound [10] can be carried out in a conventional

manner, if necessary. For example, the reaction can be
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N- (5-chl oropyri di n-2-yl ) benzof ur an- 2- car boxam de (5. 00

g) obtained in Reference Exanple 80 and pyridine (7.0
m). 10 After stirring for 2.5 hours at room

tenperature, the reaction solution is poured into 5%
hydrochloric acid and extragged with chloroform The
organic |layer is washed successively with saturated

brine, a saturated aqueous sodi um hydrogen carbonate

sol ution and saturated brine, 15 dried over sodium
C8drigcde OHhdb ¥y ABBFALRE o UM tiNg 38eREninuRgsordance

rreduced pressur The sul ting resjduye is spended., .
RS BFSETH Eore i SRS phrBe: P ees g Bot He8eion,
va0QlshieGle@d ry cfiild, atin@n the gii%e q%t@%la%r&@%rﬁb@%'sqlvent.
chl oropyri di n-2-yl)am no] car bonyl } benzof uran-3-yl)am n
0] - 5Th20 btxopghbamnogt eagenti6 upablAPClinvsSthe Duff reaction
M Z: 416/ 418] M+H| + (2%_I\/Iethyl , L ,
l@gﬂPﬁﬁﬁ[(SDEhl6PBB9P HPﬂaé-y?ﬁ%ﬁﬁrﬂﬂthOUt limitation, and
I I nzof uran- 3-yl_) am no] -5~ oxqpent anaat .44
h%?a%%%%gg?l %21& Ztl%r? ljl:I‘El){ﬁ(‘lgrrr"ff I’e a%‘%l)t%le]s lgL l]fse pé"1 % e %ie(r%%ﬁt%teh%gnol
(50 mixhmplerd bReren® isniaddrd INCAQUROUSHGOUidERt solvent
hydr oxi de solution 25 (30 m) under ice-coo0ling
whalchowee sbyncst idisthgriat thi@oneatehpey asuck ter o2 gaoics.acids
Af ter evaporating nmet hanol under 59 reduced pressure, ,
(ereticsi deelds diRMARPTAIG h datedr anbrifbisperpoptic acid,
et hyl her.. The separ at ed, aquepus | r.is : '
n o8 SRR 107 b ootSh o Gofd unddp! " helogemated
h;y_aeo@:@%bﬁg, e o kMo i eCHRERh @besmatRakel | eGled dPbethane,
iltration. The 5 resulting solid materials are washed
asdccebgi Velkew t lrromattéic, kydaonohrhndsdi Bbdryteme hertoluene,

[ [ h itl ) . ESI -
x%,rll%p%gb/emd ; F‘ﬁ}gelr_uvsi%ﬁgwpfelé:thﬁefsco?gfg{]gy£ Se%lgle%), di%.sol\{asropyl
+L(2-{ - Ghl i di n-2- mnol,_ .
14 e L SR AAC [ e ab BT M0 2 dimahoxyetheng,  and

thd) MwoetAyk radieat Gidekowihils, dhpdolRd 1Dke), water,
chloroform (35 m) and there to are added thionyl.

avhl ori deixed. 25o0htrgnandcdinpl ils et hytwor neur deof€® of these
drops) at room tenperature. The m xture is stirred at
Sph¥ebife 15t t @fFESHAYe forlB ASurkRraher 2@d niteut églect any

PR SoUN B op P IoBTnE. 57 8%, BRES 2903

car baxam gee£Snb0 Pacitilcri nedni detarened Ex@rplies 88 wide
rggge of temperature from a temperature of under cooling to
under heating, preferably at -78°C to the boiling point of
the reaction mixture.

The resulting compounds of the present invention thus
produced can be isolated and purified by a procedure well
known in the field of organic chemistry such as
recrystallization, column chromatography, and the like.

The present compound [1] or a pharmaceutically
acceptable salt thereof has an excellent inhibitory effect

on FXa, and hence is useful in the prevention and treatment

of wvarious disorders caused by thrombi and emboli in a



10

15

20

25

30

pyridine (5.0 m). After stirring for 14.5 hours at
room tenperature, a saturated agueous sodi um hydrogen
carbonate 20 solution is added to the reaction
solution, and the m xture is extracted with
chloroform The organic layes7is washed wth
saturated .brine, dried over sodiumsulfate, and
evaporated to renove the sol vent under reduced

pressure The resultl resid S ended in,

m@rmador(Goyd- 4ﬂqﬂﬁaQﬂKP % Yre ngé?gftans §f& pig, horse,
I 1 f t 6 .

b@gﬂ(gckﬁﬁgﬁ%hlg%%%gr:ﬁﬁ ﬁ% g'gf ?Mh Pne like), which

deabRarys beRgohide an-r Ylekaliol@l,- 6s@éﬁméxaém@irﬁh(‘ﬁ>eﬁtoris,
g). APCI-Ms M Z: 430/432[N%Fﬂ+ (2) Met hyl

upsftaBlg] ( Bagliher opgetdihs 2- yéduehne] - tfhrombosm, cerebral
car bonyl } benzof ur an- 3-yl.) am no] - 6- oxohexgnoat

30
1gfarghiained fRe Bk ahpl SO s LSaSFeREd T7C h%nattack
(§3a7)  Afdiddgrete ke, added, @Euﬁgggnsgeﬁ%ﬁ%re Aen  as

aqu éUS SO |um drOXI SO Utl on

CIEbHEE alsTudair 1 e@pﬁ%mr OOFFtéenpes @i £chsid hdisndrrhage,
and at 50C for 2 hours. The 10 reaction solution is

idichetdd wi beawht er ddmndaaei di faededy laddi t¢orPrATrYI0%artery

hydr ochl ori¢c acid under ic¢e-coolin and
LhreBbpioeResd Sare cOPREREEYVBY fqué%QHQJn aﬁﬁaHFledZQ%}lure’

%%EEH% &%Eﬁ?ﬁ?ﬁﬂﬁﬁgﬁg|ésﬁ%%5@ [ﬁ?03§§d1al infarction,

e fohdr ( S-ieHarayer, di Nplriloraf#no] -erdplism,  pulmonary
car bonyl } benzof ur an- 3-yl ) am no] car bonyl } - ( 3- al ani ne

vesruRaA atiisordetnut yécesomy-dyasschlvodirgre( 3 M@n@)y idisease

syspended in chloroform (30 m dth t
e eBRGdGenE ra  ogt Gy aRrer Cheehiaol FhETEFULPReRRE DG IS0 9B

nég?l%lrp%%h d'“gﬁ‘ of Rpyfi di n%fﬁg 0 m)ch%mbe cR8EBs  with

turé over m nut es. ter’ stirring at the sane

aﬂ:@i@&%rs%lég:%gl@, %Qempslwéﬁ&l hetkheal earidlais iswl, utpexipheral
ar e aade

vEnanisn ®A¢ (8 itk orBpgr g et hs 2dyspberzotigean-vein thrombosis,
car boxam de, (3.07.Q) obtaln d in Referenc anp

dh$§ e85 ARSI ne (?%6 ?ﬁ@rWIXturS Fguiﬂgﬁoﬂeated (DIC),
th ﬂp#?gﬂ i S1aFPEL3 1%% %t%%qoﬁp ngt% nthi®ic vascular
reac ["owe

tlonIS to coo oom .
pdromeraiil eort heepllackfheaddest S%rﬁw@dﬂl ohieardaci dalve or

and the mxture is extracted wwth chloroform The

jorigdni ¢ Hafermid beaghed chiasvisatdoayed thrombogenesis  and
reocclusion after blood circulation reconstruction such as
percutaneous transluminal coronary angioplasty (PTCA) or
percutaneous transluminal coronary artery recanalization
(PTCR), systemic inflammatory fesponse syndrome (SIRS),
multiple organ failure (MODS) , thrombogenesis ih
extracorporeal circulation, blood coagulation in case of
blood drawing, diabetic <circulatory disturbance, graft
rejection, organ protection and improvement of function in

case of transplantation, and the like

The present compound is characterized in that it shows
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5 brine and a saturated aqueous sodi um hydrogen

carbonate solution, dried over sodiumsulfate, and

evaporated to renove the solvent under reduced

pressure. The resulting residue is suspended in

chl orof orm dii sopropyl ethergsséand the precipitates are

collected by filtration to give N 10

{[(2 {[(5 chl oropyri di n- 2- yI)anino]carbonyl}benzofuran

) am no].car bonyl } - R-al ani ne t - but Sﬂf Q< q:

rea toxicity,

o¥F el{&ﬁ@ w@lmlm 0LES MY KBy de
cau{SL(.s2 f{eu J%]+ OEQ?XE 9”1 %e)éld%%g n‘?a]rﬁflr@kqugik)e”) that are

Benzof uran-3 )a car "alani ne 't

seehefin el Iexlktghgokamumgma@c@rpl e 11(1) is

di ssolved in trifluoroacetic acid (15 m ), and the

m xt Wheni sirstita ethiatbiteonheenpesaadde cFigsrt ri ronaricp Lume
45 mnutes. The reagtjon_ solution i concentratedl

(VREGSTR r SIRRECIIRY RAPeste WHC&H&&@ é’lnf Totthevould be
sru%%lt%lﬁ%laﬁl?d%%ed'o'fs%qrcﬂeo é}les{ratl LS tgh%s hOllpldOSlS/

recipitatées are coll ected

hbb%ﬁ%ﬂ@%ﬂ@yt Ehdtr® 1168 - Midﬂdidﬁﬁ@%&ﬁﬂﬂﬁéﬂlnhlbltors,
Exanpl es 12-17 The am no conpounds and carboxylic

eapiedd adityaittedsd maReier theedEsanmpbutiane viodemeedfi 0 al-3.0

T L TR0 L AR € o2t Sa%h DO B e ot

3B R SRR £ A 280 o

as phospholipidosis, hepatotoxicity, and the 1like, and

and

useful as a medicament for treating thrombosis.

The present compound [1] or a pharmaceutically
acceptable salt thereof <can Dbe formulated into a
pharmaceutical composition comprising a therapeutically
effective amount of the compound [1] and a pharmaceutically
acceptable carrier therefor. The pharmaceutically
acceptable carriers include diluents, binders (e.g., syrup,
gum arabic, gelatine, sorbit, tragacanth,' polyvinyl-
pyrrolidone}, excipients(e.qg., lactose, sucrose, corn
starch, potassium phosphate, sorbit, glycine), lubricants
(e.g., magnesium stearate, talc, polyethylene glycol,
silica), disintegrants (e.g., potato starch) and wetting
agents (e.g., sodium lauryl sulfate), and the like

The compound [1] of the present invention or a
pharmaceutically acceptable salt thereof can be
administered orally or parenterally, and be used as an
appropriate pharmaceutical preparation. Examples of an
appropriate preparation for oral administration include

solid preparations (tablets, granules, capsules, powders,
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Oo o p NI APC | -MS 13f MZ 541/543[ MtH + ~C 0 NH
OCH M Irlf CHH 0/ a O~N1 1 APCI-MS 14NH M Z:
527/529 [MtH+ HC, 0 0 O H, jf | NNCN O O 15NH
APCl -MB 0 0 oM Z:553/555[ MrH|+ 0 O O PCl - VB

49

and the 1like), solutions, suspensions and emulsions.
Examples of an appropriate preparation for parenteral
administration include suppository, injections or
preparation for continuous infusion prepared using
distilled water for injection, physiological saline or
aqueous glucose solution, and the like, or inhalant.

The dose of the compound [1l] or a pharmaceutically
acceptable salt thereof of the present invention may vary
depending on the administration routes, and the age, weight
and condition of the patient, or the kind or severity of
the disease, it is usually in the range of about 0.1 to 50

mg/kg/day, preferably about 0.1 to 30 mg/kg/day.

EXAMPLES
The present invention will be illustrated in detail
by Examples and Reference Examples, but should not be

construed to be limited thereto.

Example 1: Methyl 2-{[ (5-chloropyridin-2-yl)amino]-
carbonyl}-3-[({trans-4-[ (dimethylamino)carbonyl]-

cyclohexyl}carbonyl)aminojbenzofuran-5-carboxylate

trans-4-[ (Dimethylamino) carbonyl]cyclohexanecarboxylic
acid (910 mg) obtained in Reference Example 1 is dissolved

in thionyl chloride (10 ml), and the mixture is stirred at
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O 1 a 16NH ro M Z:485/487[ M+H + NJ O O 63 EX

NO. St ruct ur ePhysi cochem cal Properties C O Oallll~

N 17NHAPCI - M5 M Z: 470/ 472[ MtH+ O CHI Ny N~ CH3 O

Exanpl es 18-22 The correspondi ng carboxylic acid

esters are treated in a simddar manner to Exanple 5

to give the followng 5 conpounds. EX

NO. St ruct ur ePhysi cochem cal Properties a O NN ~NI HO

I / I HESI-M 18N M Z: 537/ 539 M H] -

room temperature for 17 hours. The reaction solution is
concentrated under reduced pressure, and the residue 1is
dissolved in chloroform (6 ml). The mixture 1is added
dropwise into a suspension of 3-amino-5-methoxycarbonyl-N-
(5-chloropyridin-2-yl)benzofuran—-2-carboxamide (1.21 g)
obtained in Reference Example 78 in pyridine (10 ml) under
ice-cooling. After the addition, the reaction solution is
warmed to room temperature, and then stirred for 19 hours.
To the reaction solution is poured a saturated aqueous
sodium hydrogen carbonate solution, and the mixture 1is
extracted with chloroform. The organic layer is washed
with brine, dried over sodium sulfate, and evaporated to
remove the solvent under reduced pressure. The resulting
residue is suspended in diethyl ether and filtered to give
the title compound (1.40 g).
APCI-MS M/Z: 527/529[M+H]"

Example 2: Methyl [2-{[(5-chloropyridin-2-yl)amino]-
carbonyl}-3-({[trans-4~(pyrrolidin-1l-ylcarbonyl) -

cyclohexyl]carbonyl}amino)benzofuran-5-yl]acetate

H —
o (o) NQCl
Y
H:,C\0 o
NH
O=y

o] NQ

trans-4- (Pyrrolidin-l-ylcarbonyl)cyclohexanecarboxylic
acid (1.03 g) obtained in Reference Example 2 is dissolved
in thionyl chloride (10 ml), and the mixture is stirred at

room temperature for 17 hours. The reaction solution is
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O \'N 19HO NHESI - M5 M Z: 525/ 527[ M H - 0_ CF~

ood |

NCH3 0OCl O0Sl.-MSO Ol | NHONH 200

M Z: 551/ 553[MH - 3 NO 64 EX

NO. St ruct ur ePhysi cochem cal Properties CI 0 ~i O \N

N

tru
INH ESI - M5 1- M Z:511/513[ MH Ho

concentrated under reduced pressure, and the residue is
dissolved in chloroform (6 ml). The solution is added
dropwise to a suspension of 3—amino—5—methokycarbonyl—
methyl—N—(5—chloropyridin;2—yl)benzofuran—Z—carboxamide
(1.26 g) obtained in Reference Example 79 in pyridine (10
ml) under ice—cooling.' After the addition, the reaction
solution is warmed to room temperature and stirred for 19
hours. To the reaction solution is poured a saturated
aqueous sodium hydrogen carbonate solution, and the mixture
is extracted with chloroform. The organic layer is washed
with saturated brine, dried over sodium sulfate, and
evaporated to remove the solvent under reduced pressure.
The resulting residue is suspended in diethyl ether and:
filtered to give the title compound (1.78 g).

APCI-MS M/Z:567/569[M+H]"

Example 3: NZ—(S—Chloropyridin—Z—yl)-N5,N5—dimethyl—3—
({ [trans-4- (morpholin-4-ylcarbonyl)cyclohexyl]carbonyl}- |

amino)benzofuran-2, 5-dicarboxamide
c
N Y
H,C o

N
o” N_ o

trans~4-~ (Morpholin-4-ylcarbonyl)cyclohexanecarboxylic
acid (109 mg) obtained in Reference Example 3 is dissolved
in thionyl chloride (5 ml) and the mixture is stirred at
room temperature for 19 hours. The reaction solution is

concentrated under reduced pressure, and the residue is
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dissolved in chloroform (4m 1). To the solution is added
3—amiﬁo—5—dimethylaminocalbonyl—N—(5—chloropyridin—2—yl)—
benzofuran-2-carboxamide (104 mg) obtained in Reference
Example 128 under ice-cooling. After adding pyridine (4
ml), the reaction solution is warmed to room temperature,
and stirred for 20 hours. To the reaction solution is
poured a saturated aqueous sodium hydrogen carbonate
solution, and the mixture is extracted with chloroform.
The organic layer is washed with saturated brine, dried
over sodium sulfate, and evaporated to remove the solvent
under reduced pressure. The resulting residue is purified
by NH-silica gel column chromatography (eluent: ethyl
acetate) to give the title compound (81 mg).

APCI-MS M/Z:582/584 [M+H]"

Example 4: N- (5-Chloropyridin-2-yl)-3-[ (5-morpholin-4-yl-

5-oxopentanoyl) amino]benzofuran-2-carboxamide

o NH

o

B

-
5-Morpholin-4-yl-5-oxopentanoic acid (120 mg) obtained
in Reference Example 6 is dissolved in chloroform (3 ml),
and thereto are added pyridine (97 pl) and thionyl chloride
(39 nl) under ice-cooling. The mixture is then stirred at
room temperature for. 0.5 hours. The resulting reaction

solution is cooled with ice, and thereto are added 3-amino-

N- {5-chloropyridin-2-yl)benzofuran-2-carboxamide (86 mg)
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obtained in Reference Example 80 and pyridine (2 ml). The

reaction solution is then warmed to room temperature and
stirred for 1 hour. To the reaction solution is poured a
saturated aqueous sodium hydrogen carbonate solution, and
the mixture 1is extracted with chloroform. The organic
layer is washed with saturated brine, dried over sodium
sulfate, and evaporated to remove the solvent under reduced
pressure. The resulting residue is purified by NH-silica
gel column chromatography (eluent: chloroform) to give the
title compound (125 mg). APCI-MS M/Z:471/473[M+H]"

Example 5: 2—{[(5—Chloropyridin—2-yl)amino]carbonyl}—B—
[({trans-4-[ (dimethylamino)carbonyl]cyclohexyl}carbonyl)-

aminolbenzofuran-5-carboxylic acid

o N« )
Hom@—
o]

NH
0 o
CH,
N
o \
CH,

Methyl 2-{[(5-chloropyridin-2-yl)amino]carbonyl}-3-
[({trans-4-{ (dimethylamino) carbonyl]cyclohexyl}carbonyl) -
aminolbenzofuran-5-carboxylate (1.35 g) obtained in Example
1 is suspended in tetrahydrofuran-methanol (4:1) (20 ml).
After adding a solution of sodium hydroxide (205 mg) in
water (5 ml), the mixture is warmed to room temperature and
stirred for 18 Thours. The reaction solution is
concentrated under reduced pressure, thereto poured ice-
water, and the mixture is acidified by addition of 10%
hydrochloric acid. The precipitates are collected by

filtration, washed with water, and dried to giVe the title
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compound (1.23 g).

ESI-MS M/Z:511/513[M-H]"

Example 6: N?- (5-Chloropyridin-2-yl)-3-[({trans-4-
[ (dimethylamino) carbonyl]cyclohexyl}carbonyl)amino] -N°®, N°~

dimethylbenzofuran-2, 5-dicarboxamide

_N 4
H,C : o

H
o o N
_CH,
o’ N
CH,

2-{[({5-Chloropyridin-2-yl)amino}carbonyl}-3-[({trans-

4-[ (dimethylamino) carbonyl]cyclohexyl}carbonyl)amino] -

benzofuran-5-carboxylic acid (200 mg) obtained in Example 5
is suspended in chloroform-pyridine (1:3) (8 ml), and
thereto are added successively dimethylamine hydrochloride
(64 mg), l-hydroxybenzotriazol (79 mg) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (112 mg)
under ice-cooling. The mixture is then stirred at room
temperature for 17 hours. To the reaction solution is
poured a saturated aqueous sodium hydrogen carbonate
solution, and the mixture is extracted with chloroform.
The organic layer is washed with saturated brine and dried
over sodium sulfate. After evaporating the solvent under

reduced pressure, the resulting residue is suspended in

ethanol-diethyl ether. The precipitates are collected by

filtration and dried to give the title compound (176 mg).
APCI-MS M/Z:540/542 [M+H]"

Example 7: trans—N’—[2—{[(5—Chloropyridin—2-yl)amino]—
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carbonyl}-5- (morpholin-4-ylcarbonyl)benzofuran-3-yl]-N,N-

dimethylcyclohexane-1, 4-dicarboxamide

s¥erSate

N
o O~ H
N/CHS
o] \
CH

2-{[(5-Chloropyridin-2-yl)amino]carbonyl}-3-[({trans-

4-[ (dimethylamino) carbonyl]cyclohexyl}carbonyl)amino] -
benzofuran-5-carboxylic acid (200 mg) obtained in Example 5
is suspended in chloroform-pyridine (1:3) (8 ml) and
thereto are added successively morpholine (68 mg), 1-
hydroxybenzotriazole (79 mg) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (112 mng)
under ice-cooling. The mixture is then stirred at room
temperature for 17 hours. To the reactidn solution 1is
poured a saturated aqueous sodium hydrogen carbonate
solution, and the mixture is extracted with chloroform.
The organic layer is washed with saturated brine and driéd
over sodium sulfate. After evaporating the solvent under
reduced pressure, the resulting residue 1s suspended in
ethanol-diethyl ether. The precipitates are collected by
filtration and dried to give the title compound (174 mg).
APCI-MS M/Z:582/584 [M+H]"

Example 8: trans-N’-(2-{ [ (5-Chloropyridin-2~-yl)amino]-
carbonyl }benzofuran-3-yl) -N,N-dimethylcyclohexane-1,4-

dicarboxamide
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(1) To thionyl chloride (30 ml) is added trans-4-
(methoxycarbonyl)cyclohexanecarboxylic acid (2.79 g)
obtained in Reference Example 1(2) under ice-cooling, and
the mixture is stirred at room temperature for 17 hours.
The reaction solution 1is <concentrated under reduced
pressure and dissolved in chloroform (50 ml), and thereto
are added successively 3-amino-N- (5-chloropyridin-2-
yl)benzofuran-2-carboxamide (2.88 g) obtained in Reference
Example 80 and pyridine (20 ml) under ice-cooling. The
reaction solution is warmed to room temperature and stirred
for 2 hours. To the reaction solution is poured a'
saturated aqueous sodium hydrogen carbonate solution, and
the mixture is extracted with chloroform. The organic
layer 1is washed successively with water and saturated
brine, dried over sodium sulfate, and evaporated to remove
the solvent under reduced pressure. The resulting residue
is suspended in diethyl ether and filtered to give methyl
trans=4-{[(2-{[ (5-chloropyridin-2-yl)amino]carbonyl}-
benzofuran-3-yl)amino]carbonyl}cyclohexanecarboxylate (3.32
g). APCI-MS M/Z:456/458[M+H]"

(2) Methyl trans-4—{[(2—{[(S—Chloropyridin—Z-yl)—
amino]carbonyl}benzofuran—B—yl)amino]carbonyl}cyclohexane—

carboxylate (300 mg)'obtained in Example 8(1l) is suspended
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in tetrahydrofuran-methanol (4:1) (10 ml) and thereto -is
added 10% aqueous sodium hydroxide solution (1 ml). The
mixture is warmed to room temperature and etirred for 17
hours. The reaction solution is concentrated under reduced
pressure, thereto added ice-water, and the mixtgre is
acidified by addition of 10% hydrochloric acid. The
precipitates are collected by filtration, washed with
water, and dried to give trans-4-{[(2-{[(5-chloropyridin-2-
yl) amino) carbonyl}benzofuran-3-yl)amino)carbonyl}-
cyclohexanecarboxylic acid (270 mg).

ESI-MS M/Z:440/442 [M~-H]"

(3) trans-4-{ [ (2-{ [ (5-Chloropyridin-2-yl)amino] -
carbonyl}benzofuran-3-yl)amino]carbonyl}cyclohexane-
carboxylic acid (176 mg) obtained in Example 8(2) - is
suspended in pyridine (8 ml), and thereto are . added
successively dimethylamine hydrochloride (65 mg), 1-
hydroxybenzotriazole (108 mg) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide . hydrochloride (153 mg)
under ice-cooling, followed by sfirring at room temperature
for 19 hours. To the reaction solution is poured ice-water
and the precipitates are collected by filtration. The
resulting precipitates are dissolved in chloroform and
dried over sodium sulfate. After evaporating the solvent
under reduced pressure, the residue is- purified by NH-
silica gei column chromatography.(eluent: ethyl acetate).
The resulting residue is suspended in n-hexane and the
precipitates are collected by filtration to give the title
compound (137 mg). APCI-MS M/Z:469/471[M+H]"

Example 9: 5-[(2-{[ (5-chloropyridin-2-yl)amino]carbonyl}-

benzofuran-3-yl)amino)-5-oxopentanoic acid
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(1) Monomethyl glutarate (3.32 g) is dissolved. in
chloroform (50 ml) and thereto are added thionyl chloride
(1.75 ml) and N,N-dimethylformamide (one drop). After
stirring for 1.5 hours at the same temperature, the
reaction solution is cooled, and thereto are added 3-amino-
N- (5-chloropyridin-2-yl)benzofuran-2-carboxamide (5.00 g)
obtained in Reference Example 80 and pyridine (7.0 ml).
After stirring for 2.5 hours at room temperature, the
reaction solution is poured into.5% hydrochloric acid and
extracted with chloroform. The organic layer 1is washed
successively with saturated brine, a saturated aqueous
sodium hydrogen carbonate solution and saturated. brine,
dried over sodium sulfate, and evaporated to remove the
solvent under reduced pressure. The resulting residue is
suspended in diisopropyl ether and the precipitates are
colleéted by filtration to give methyl 5-[1(2-{[ (5=
chloropyridin-2-yl)amino]carbonyl}benzofuran-3-yl)amino]-5-
oxopentanoate (6.16 g). APCI-MS M/Z:416/418[M+H]"

(2) Methyl 5-[(2-{[(5~chloropyridin~2-yl)amino] -
carbonyl}benzofuran-3-yl)amino]-5-oxopentanocate (4.44 q)
obtained in Example 9(1) is suspended in methanol (50 ml),
and thereto is added 2N aqueous sodium hydroxide solution
(30 ml) under ice-cooling followed by stirring at room

temperature for 2 hours. After evaporating methanol under
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reduced pressure, the residue is diluted with water and
washed with diethyl ether. The separated aqueous layer is
acidified with 10% hydrochloric acid under ice-cooling, and
the precipitates are collected by filtration. The
resulting solid materials are washed successively with
water, ethanol and diethyl ether, and dried to give the
title compound (3.99 g). ESI-MS M/Z:400/402[M-H]"

Example 10: 6-[(2-{[ (5-Chloropyridin-2-yl)amino] -

carbonyl }benzofuran-3-yl)amino] ~6-oxohexanoic acid

NH
o

OH
o)

(1) Monomethyl adipate (2.55 ¢g) is dissolved in
chloroform (35 ml) and there to are added thionyl chloride
(1.25 ml) and N,N-dimethylformamide (2 drops) at room
temperature. The mixture 1is stirred at the same
temperature for 3 hours and 20 minutes, and thereto are
added 3-amino-N- (5-chloropyridin-2-yl)benzofuran-2-
carboxamide (3.50 g) obtained in Reference Example 80 and
pyridine (5.0 ml). After stir;ing for 14.5 hours at room
temperature, a saturated aqueous sodium hydrogen carbonate
solution is added to the reaction solution, and the mixture
is extracted with chloroform. The organic layerlis washed
with saturated . brine, dried over sodium sulfate, and
evaporated to remove the solvent under reduced pressure.
The resulting residue is suspended in diisopropyl ether and

the precipitates are collected by filtration to give methyl
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N- (5- Chl oropyri di n-2-yl)-5-(& hydroxyet hyl) - 3-
({[trans-4-(pyrrolidin-1-ylcarbonyl)cycl ohexyl ] carbony
I} an1no) benzof ur an- 2- car boxanm de HO O, 5 NH Met hyl

[2 - chl oropyri di n- 2- am nqQ r bonyl } - 3-

o[ ¢ {2r -4 5ZFCPB)9’FP@IY|rd|dﬁnI%y vdd }w’xﬂa} qugw&j)he]n@g%ﬁpﬁ-
yéi&ﬁﬁquo%b%g% %%aQEyIMQQ%t%IQ (113 ng) obtained in

APCI-MS M/Z:430/432(M+H]*

H C

(2) ‘Methyl 6-[(2-{[(5-chloropyridin-2-yl)amino]-
carbonyl }benzofuran-3-yl)amino] -6-oxohexanoate (4.30 g)
obtained in Example 10(1).is suspended in methanol (5 m),
and thereto is added at room temperatufe 2N aqueous sodium
hydroxide Solution (30 ml). The mixture is stirred at room
temperature for 4 hours, and at 50°C for 2 hours. The
reaction solution is diluted with water and acidified by
addition of 10% hydrochloric acid under ice-cooling, and
the precipitates are collected by filtration and dried to
give the title compound (3.54 g). ESi—MS M/Z:414/416[M-H]"
Example 11: N—{[(2—{[(5—Chloropyridin—2—yl)amino]—

carbonyl}benzofuran-3-yl)anino]carbonyl}-pB-alanine

@iﬂ e

N 0
H_\_4

OH

(1) B-Alanine t-butyl ester hydrochloride (3.00 g) is

suspended in chloroform (30 ml) and thereto is added

triphosgene (1L.99 q) under ice-cooling, followed by
dropwise addition of pyridine (7.0 ml) at the same
temperature over 7 minutes. After stirring at the same

temperature for 20 minutes, to the reaction solution are
added 3-amino-N- (5-chloropyridin-2-yl)benzofuran-2-
carboxamide (3.07 g) obtained in Reference Example 80 and

pyridine (7.0 ml). The mixture is then heated under reflux



10

15

20

25

2 is suspended in tetrahydrofuran-ethanol (6:1) (7
m). To 10 the suspension is added |ithium borohydride
(13 nmg), and the mixture is stirred at room
tenperature for 4 hours. After pouring 10%

hydrochl oric acid under ice-gpoling, the reaction
solution is stirred at roomtenperature for. 69 severa
m nutes. The reaction solution is then basified by

addition of a sat ted di hydr, IR
T bon BT SRR oI POPTERSd. by 1A r AAronon rFplution is
aﬁdeé§‘¥ cgbf t r%%gh& £@¥§5§%2u¥@§h%%é@éua is added 5%

saturated brine, dr over lum sul fate, and

h§¥iaRehabed ct 0 aaVve ahide olevemti xtuder iledesedacted with
pressure. The resulting residue is purified by NH
chilloirofogsl. colTiven ehgambt odeystry {el washedchoklhf sajurated
and the resulting residue is then suspended in

bgiteenyndt er Satthatfe@dPiates SR Uip| W%@Y%@e%y carbonate

S S g e B
refioRes Kl 41 eanboxybee adiahoest g5rse s erd J earad desuwlting

simlar manner to Exanple 43 to give the follow ng
residoendi s 15uBxend@dSt ¥ uycohlepipfoiryoctidmcpaiopyl ether and

FOPSLLLES, G, 01N, M AAPOLAD M2 SLH SIS M O
I ISR 0 8L AT A
yl)amino]carbonyl}-B-alanine t-butyl ester (2.96 g).
APCI-MS M/Z:459/461[M+H)"

(2) N—{[(ZQ{[(5—Chloropyridin-2—yl)amino]carbonyl}—
benzofuran-3-yl)amino]}carbonyl}-pf-alanine t-butyl ester
(1.71 g) obtained in Example '11(1) is dissolved in
trifluorocacetic acid (15 ml), and the mixture is stirred at
room temperature for 1 hour and 45 minutes. The reaction
solution is concentrated in vacuo to reduce the volume by
about half. To the residue is added diisopropyl ether and -
the precipitates are collected by filtration to give the
title compound (1.57 g). ESI-MS M/Z:401/403[M-H]"

Examples 12-17
The amino compounds and carboxylic acids obtained in

Reference Examples are treated in a similar manner to

Example 1, 2, 3 or 4 to give the following compounds.



20 are treated in a siml ar

manner to Exanple 8(3) to

give the follow ng conpounds. 70 EX
St ruct ur ePhysi cochem cal NO Properties CN\N \ | N
NH APClI - M5 45N M Z: 495/ 497[MtHH+ o 0 O O ol N N NH
APClI - M5 460 O M Z:511/513[ Mg+ 1 0 OO d H\N
47APCI - M5 M Z: 526/ 528 MtH + o0 c~H, NCHS 0 CHs
Physicochemical
EX. NO. Structure properties
oy
0. N
[ ¥ "
12 e ® - APCI-MS ,
0 o/L : 6 M/Z:533/535[M+H]
..., N
r
o]
0 ~ a
Q. X |
L
13 Ko v APCI-MS
/)\O M/Z:541/543 [M+H]"
o o
-, N
. \0-‘;
T
y (o]
(o} X I
L.
14 NH APCI-MS
HC. M/Z:527/529 [M+H]*
0" o o7
o} ?H3
e
[o]
2 | a
(o) N
[ ¥r
15 N . APCI-MS
(NN M/Z:553/555[M+H] "
""ln/@
o]
o Z Ci
o} \Nl
L6 1 APCI-MS '
NH (\o M/Z:485/487 [M+H]"
(o}




0 NnNI-M5 G~ NH APC 48, M Z:525/527[M+tH + N ,~ O

oHAd O Ol

\N 490 : , 0 rCH3APCl - VB

M Z: 497/ 499 MtH] + NN,/ CHs 0 71 EX

St ruct ur ePhysi cochem ca

NO. Properties G /

OOH\N

50NHAPCI - M5 M Z: 499/ 501[ MrH|§30 CH6 11 N ~\OH 0 N<

EX. NO. Structure Ph%ii;;;ﬁii;:al
o -/,I cl
o) \N
N
17 NH APCI-MS
M/Z:470/472 [M+H]"?
o) N ?m
N_ _N
e
(o]

Examples 18-22

The corresponding carboxylic acid esters are treated

in a similar manner to Example 5 to give the following

5 compounds.
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Examples 23-42

The corresponding carboxylic acids and the
corresponding amino compounds are treated in a similar
5 manner to Example 6 to give the following compounds.
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Example 43: N-(5-Chloropyridin-2-yl)-5-(2-hydroxyethyl)-3-
({[trans-4-(pyrrolidin-l-ylcarbonyl)cyclohexyl]carbonyl}-

amino)benzofuran-2-carboxamide

(o) H - Cl
HO (o)

o §—-/NH

po
Methyl [2-{[ (5-chloropyridin-2-yl)amino]carbonyl}-3-
({{trans—-4- (pyrrolidin-l1-ylcarbonyl)cyclohexyl]carbonyl}-
émino)benzofuran—S—yl]acetate (113 mg).obtained in Example
2 is suspended in tetrahydrofuran-ethanol (6:1) (7 ml). To
the suspension is added lithium borohydride (13 mg), and
the mixture is stirred at room temperature for 4 hours.
After pouring 10% hydrochloric acid under ice-cooling, the

reaction solution is stirred at room temperature for
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several minutes. The reaction solution is then_basified by
addition of a saturated aqueous sodium hydrogen carbonate
solution, followed by extraction with chloroform. The
organic layer is washed with saturated brine, dried over
sodium sulfate, and evaporated to remove the solvent under
reduced pressure. The resulting residue is purifiéd by NH-
silica gel column chromatography (eluent: chloroform), and
the resulting residue is then suspended in diethyl ethef.
The precipitates are collected by filtration and dried to
give the title compound (28 mg). APCI-MS M/Z:539/541[M+H]{
Example 44

The corresponding carboxylic acid esters are treated

'in a similar manner to Example 43 to give the following

compound.
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Examples 45-92
The carboxylic acids, which are obtained in Example
8(2) and Examples 9-11, and corresponding amino compounds

are treated in a similar manner to Example 8(3) to give the

'following compounds.
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Examples 93-95

The amino compounds and carboxylic acids obtained in
Reference Examples are treated in a similar manner to

Example 1 to give the following compounds.

Physicochemical

EX. NO. Structure .
Properties

o] = o
O N I

| N
93 HP\OJI\/I:::[;;I:M4 APCI-MS
M/Z:521 [M+H]"

, d)\ :: o .
s, N<
:ﬂ/ CH,

o]

APCI-MS

N
~CH

P _
ALY
[
- & 41,\[:/j M/Z:528/530 [M+H]*
(0] (i.‘.H.,
N

]
o




0O/ C O ONN I Hi0O H3C NH 104H3c o CH3APC - M5
MZ:. 612/614 [MH + NN~CH Il a 0 86

EX. St ruct ur ePhysi cochem ca

NO. Properties / d 0J N
I

105NH APCI - M5 H3C, ~M Z: 540/ 542[ M#fH+ N O O CH3 CH3

NCH3 0OC \ 0O PN . 83
Physicochemical
EX. NO. Structure };roperties
y ¢l
o |
N~ N
| H
He M/7:521/523 [M+H]"?
i o ?m
N\
CH,
o]

Examples 96-98

The corresponding carboxylic acid

esters are treated

in a siﬁilar' manner to Example 5 to give the following

compounds.
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Examples 99-123
The corresponding carboxylic acids and the

corresponding amino compounds are treated in a similar

manner to Example 6 to give the following compounds.

EX. Structur Physicochemical
NO. € Properties
A~
c © \N|
L [
He' Yo N NH
99 ) APCI-MS
G . oh, M/Z:598/600[M+H]"
ey N\
o
o}
A~
|
o | NN
AN
100 e NH APCI-MS
o] . +
O)\O o, M/Z:598/600 [M+H]
., N
(s
o)




87 EX. StructurePhysicochem cal NO Properties C1 0/
0O N 1091 H APCI-M5 C O NHV Z: 598/ 600 MFH| + IN 0 o H3

CH3 Il NNCH3 0OCl O/ 01 NNNHAPC-NM
110H3C~0~/\N o0 0o CH3 M Z:598/600 [MtH + | CH3 ., ~
INNC- 0 O ~ g aN ~ APCl-M»
EX. Physicochemical
NO. Structure Properties
yZ | cl
H,C o) X

H.C j« - " MS

101 "o~ APCI-MS

M/Z:598/600([M+H]"

0
o =
o) © N SN |
I
HC_ O~ APCI-MS
102 , N M/7:612/614 [M+H]*
CH, o :
T
o PN
o X |
[e] l N
HCJ{ I NH

N
., ﬂ/ l .

APCI-MS
M/7:612/614 [M+H]"

N
(o]
104 Hac) 0*0 CH

APCI-MS
M/Z:612/614 [M+H]?




111NH M Z: 598/ 600[ MkH] + ~o\» H3C N o O ?H3 NI

H3C .~~ 0 CH3

o/

| CH3

Ol o H\N/ N H3Q H APCl -Ms +

112N M Z:534 [MtH CH3 0 TH 3 '(f NCH 3 0 88 EX

St ruct ur ePhysi cochem cal

NO. Properties O CH3 /[

86
EX. Physicochemical
NO. Structure Properties
A~
N
APCI-MS
105 H.C " M/Z:540/542 [M+H]*?
IV
| ° o £Hy
CH, . N
[
o)
P
O N |
I N
106 NH APCI-MS .
M/Z:566/568 [M+H]
e e o
-, N\
Im c'_‘s
o
PN
) \N l
M
107 NH APCI-MS .
(\N o M/Z7:582/584 [M+H]
0 CH,
o U, i\
e
o}
A~
O N |
L |
108 CI:Ha ' NH APCI-MS .
N M/Z:597/599 [M+H]
TN "
s | 0 (I:Ha
CH3 .., N\
| o
o




O \ N O H/ NHAPCI-MS 1130 CH3 M Z: 560[ M-H] + j k" ~0

, CHBO0OCH3 0 O Ol HN

~N NH 114QJ APCI-Ms O

H3M Z: 576[MtH N'CH3 0 O ON | HN Q/
87
EX. Physicochemical
NO. Structure Properties
cl
0 /l
0 Sy
r A
APCI-MS
1098 NH N
c. o M/Z:598/600 [M+H]
Ha\/\/\rl\l 0 o oH,
CH, - N
e
o
c
0 =~ |
0 Sy
N
110 |ng NH APCI-MS
- N
\O/\/\'I\‘ o o)\O o, M/Z:598/600 [M+H]
CH, .. _N
o
0
0 = | “
o Sy
r N
ML o~ By ﬁi(z:f;};:/momm]*
I-MS
112 APC

M/Z:534 [M+H]"




O H3C 115N APCI-Ms O
OCH3 ~N OI H\

+ NH --, --
CH3 O H3C N NH APCl - M5 CH3 o

oM Z: 57 8 [MtH O
CH

11613 MZ: 591 [MH + N, CH3 0 89 EX

St ruct ur ePhysi cochem cal

NO. Properties OCH3 OMH

APCl - M5 117H,c~0~~N. 1 i NH 88
EX. Physicochemical
NO. Structure Properties
o y | CH,
o] x
0 N~ N
| H
NH APCI-MS

113

M/Z:560[M+H]"

0 = | 3
0] X
0 N W
(\N NH
APCI-MS
0
114 [0 o G, M/7:576 [M+H]*
7 N
IT( \CHa
0
0 - | “
Q. NS
. [o] I H N
HC” \/\rlq NH
- cH, APCI-MS
o CH, :
115 N M/2:578 [M+H]*
/n/ CH:
(o]
0 7 | CH,
CH ° \N
o [}
HC” \/\rld NH
116 CH, APCI-MS

M/Z:591 [M+H]*




M Z:
H N
CH

M Z:

592 [MeH + CH3 CH 3 ,,/N,, | |

ocH O 1 O

~Q A\ 14 APCI-MS 1180 NH M Z: 592 [MtH + cH, o
---1-03 0O/ Il cH 0OI~1 HNAPC-M
592 119H, C ~~N NH [MtH + cf , H3c o

89 ,

EX. Physicochemical
NO. Structure Properties
e
L

117 H’cvo\/\r,« NH APCI-MS
" +
CH, OJ\O o M/Z:592 [M+H]
., N
l,[r CH:
(o]
0 AN
ALY
L
N
E °/\/-\',‘ NH APCI-MS
118 cH, OJ\O oH M/Z:592 [M+H]"
N
.,ﬂ/ CH
(o]
o] = ‘ s
o) N \N
O I I H
19 Hsc/\/\j‘ NH APCI-MS M/Z:592
HC O)\O e, [M+H]?
L., N
I[( \CH._,
(o]
Cl
0 = |
0] N\
s r N
120 Hsc/N NH APCL-MS

M/Z:541/543 [M+H]"




5

0d O CH Ol

CH3 0 G O O 122NH APCl - MS0O+ H30 O
~H3M Z: 578/ 580[ MtH] CH3 NCH 3

NO. Properties "' d

N \N 120C ,N APCI - M5 H, NHM Z:
541/ 543 [MH+ 0 O CH3 Ny CH3 0 90 EX

St ruct ur ePhysi cochem cal 0 H3
IN H C o /N NHAPCI - M5 1210M Z: 585/ 587[ MtH + O ~H3 Ny

1 N

EX. _ Physicochemical
NO. Structure Properties
cl
=
i r -
HCs g~ APCI-MS
121 N .
o M/Z:585/587 [M+H]
o - £Hy
D
3
. 0]
o Z Cl
O \N l
r N
\H APCI-MS
122 o M/Z:578/580 [M+H]*
Hp"\/”\v o O GHy
CH, N\CH3
0
o Z Cl
(@) \N l
r A
fs ' APCI-MS
.123 WUMSV/\T o o© £ M/Z:591/593 [M+H]"
CH, N\CH3
(0]

Examples 124-125

The corresponding amino compounds and carboxylic acids

are treated in a similar manner to Example 1 to give the

following compounds.
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Examples 126-127

The corresponding carboxylic acid esters are treated

in a similar manner to Example 5 to give the following

compounds.
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Examples 128-143
The corresponding carboxylic acids and the
corresponding amino compounds are treated in a similar
manner to Example 6 to give the following compounds.
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Reference Example 21 trans-4-[ (Dimethylamino)carbonyl]-

cyclohexanecarboxylic acid

0

y-CHa
|
HO_ . CH

\n\‘ 3
0]

(1) Thionyl chloride (254 ml) is added dropwise to
methanol (1500 ml) under cooling at -30°C over a period of
about an hour. After the addition, the reactidn mixture is
stirred at room temperature for 0.5 hours, and thereto is
added trans-cyclohexane-1,4-dicarboxylic acid (500.0 g),
and the mixture is stirred at room temperature for 17 hours.
The reaction solution 1is concentrated under reduced
pressure. The residue is diluted with chloroform, and
washed with a saturated aqueous sodium h?drogen carbonate
solution and saturated brine. The organic layer is dried
over sodium sulfate and evaporated to remove the solvent
under reduced ©pressure. The resulting residue is
crystallized from n-hexane. The product is collected by
filtration and dried to give dimethyl trans—cyclohexahe—
1,4-dicarboxylate (545.0 g). APCI-MS M/Z:201[M+H]*

(2) Dimethyl trans—cyclohexane—l,4—dicarboxyléte
(150.0 gq) obtained in (1) above is dissolved in
tetrahydrofuran (1500 ml), and to the Solution. is added
dropwise a mixed solution of 28 % sodium methoxide/methanol
(149 g) and water (13.2 g) under ice-cooling. The reaction
solution is warmed to room temperature, stirred for 3.5
hours, and thereto 1s poured n-hexane (1500 ml). The

mixture is filtered to collect the precipitates. The
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resulting solid precipitates are added to a mixture of conc.
hydrochloric acid (50 ml), water (450 ml) and chloroform
(1000 ml) under ice-cooling, and the mixture is stirred at
room temperature for 20 minutes. The chloroform layer is
separated and the aqueous layer 1is extracted with
chloroform. The organic layers are combined, dried over
sodium sulfate and evaporated to remove the solvent under
reducéd pressure. The resulting residue is crystallized
from n-hexane, collected by filtration and dried to give
trans—4—(methoxycarbonyl)cyclohexanecarboxylic acid (106.0
g). ESI-MS M/Z:185[M-H]"

(3) trans-4- (Methoxycarbonyl)cyclohexanecarboxylic
acid (20.0 g) obtained in (2) above 1is dissolved in
chloroform (200 ml), and thereto are added dimethylamine
hydrochloride (10.5 g), 1l-ethyl-3-(3-dimethylaminopropyl)-
carbodiimide hydrochloride (24.7 g) and triethylamine (26.0
Q) under ice-cooling. The mixture is then stirred at room
temperature for 17 hours. Ice-water is poured to the
reaction solution and the mixture 1is extracted with
chloroform. The organic layer is washed successively with
10 % hydrochloric acid, a saturated aqueous sodium hydrogen
carbonate solution and saturated brine, and dried over
sodium sulfate. The solvent is concentrated under reduced-
pressure. The resulting residue is purified by silica gel
column chromatography (eluent: chloroform, ‘then
chloroform/methanol = 20/1) to give methyl trans-4-
[ (dimethylamino) carbonyl]cyclohexanecarboxylate (20.1 g).
APCI-MS M/Z:214 [M+H]’ |

- (4) Methyl trans-4-[ (dimethylamino)carbonyl] -

cyclohexanecarboxylate (20.0 g) obtained in (3) above is
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dissolved in methanol (100 ml), and thereto 1is added a
solution of sodium hydroxide (7.50 g) in water (40 ml).
The mixture is then stirred at room temperature for 18
hours. The reaction solution is concentrated under reduced
pressure, and the residue is diluted with ice-water and
washed with diethyl ethér. The resulting aqueous layer is

acidified with 10 % hydrochloric acid and extracted twice

with chloroform. The organic layer is washed with
saturated brine and dried over sodium sulfate. The solvent
is concentrated under reduced pressure. The resulting

residue 1is suspended in n-hexane and collected by
filtration to give the title compound (15.7 g).

ESI-MS M/Z:198 [M-H)" '

Reference Example 2: trans-4- (Pyrrolidin-1-ylcarbonyl) -

cyclohexanecarboxylic acid

(o]

N
Nege
b
o
(1) trans—4—(Methoxycarbonyl)cyclohexanécarboxylic
acid (20.0 g) obtained in Reference Example 1(2) is .
dissolved in chloroform (200 .ml), and thereto are added

pyrrolidine (9.2 qg), l-ethyl-3-(3-dimethylaminopropyl) -
carbodiimide hydroéhloride (24.7 g) and triethylamine'(13.6
g) under ice-cooling. The mixture is then stirred at room
temperature for 17 hours. Ice-water 1is poured to the
reaction solution and the mixture 1is extracted with
chloroform. The organic layer is washed successively with
10 % hydrochloric acid, a saturated aqueous sodium hydrogen
carbonate solution and saturated brine, and dried over

sodium sulfate. The solvent is concentrated under reduced
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pressure. The resulting residue is purified by silica gel
column chromatography (eluent: chloroform, then
chloroform/methanocl = 20/1) to give methyl trans-4-
(pyrrolidin-1-ylcarbonyl)cyclohexanecarboxylate (11.8 g).
APCI-MS M/Z:240([M+H]" |

(2) Methyl trans-4- (pyrrolidin-1-ylcarbonyl) -
cyclohexanecarboxylate f11.7 g) obtained in (1) above is
dissolved in methanol (50 ml), and thereto is added a
solution of sodium hydroxide (3.95 g) in water (20 ml) .
The .mixture is then stirred at room temperafure for 18
hours. The reaction solution is concentrated under reduced
pressure. The residue is diluted with ice-water and washed
with diethYl ether. The resulting aqueous layer is
acidified with 10 % hydrochloric acid and extracted twice
with chloroform.- The .organic layer 1is washed with
saturated brine and dried over sodium sulfate. The solvent
is concentrated under reduced pressure. The resulting
residue 1is suspended in n-hexane and collected by
filtration to give the title compound (10.1 g).
ESI-MS M/Z:224[M-H]~
Reference Example 3: trans-4- (Morpholin-4-ylcarbonyl) -~

cyclohexanecarboxylic acid

: o]
N
HO__ .« L\/o
i
o
(1) trans-4- (Methoxycarbonyl)cyclohexanecarboxylic
acid (800 mg) obtained in Reference Example 1(2) is

dissolved in chloroform (30 ml), and thereto are added
morpholine (560 mg), 1l-ethyl-3-(3-dimethylaminopropyl)-
carbodiimide hydrochloride (1.24 g) and triethylamine (650
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mg) under ice-cooling. The mixture is then stirred at room
temperature for 19 hours. Ice-water is poured to the
reaction solution and the mixture 1is extracted with
chloroform. The organic layer is washed successively with
10 % hydrochloric acid, a saturated aqueous sodium hydrogen
carbonate solution and saturated brine and dried over
sodium sulfate. The solvent is concentrated under reduced
pressure. The resulting residue is purified by silica gel
column chromatography (elﬁent: chloroform, then
chlorbform/methanol = 30/1) to give methyl trans-4-
(morpholin-4-ylcarbonyl)cyclohexanecarboxylate (897 mg).
APCI-MS M/Z:256 [M+H]"

(2) Methyl trans-4- (morpholin-4-ylcarbonyl) -
cyclohexanecarboxylate (860 mg) obtained in (1) above is
dissolved in methanol (40 ml), and thereto is added 4 N
aqueous sodium hydroxide solution (1.68 ml). The mixture
is then stirred at room temperature for 18 hours. The
reaction solution is concentrated under reduced pressure.
The residue is diluted with ice-water, neutralized with
10 % hydrochloric acid, and extracted with chloroform. The
organic layer is dried over sodium sulfate and the solvent
is concentrated under reduced pressure to give the title
compound (638 mg). ESI-MS M/Z:240[M-H]"

Reference Example 4: trans-4-{[[2-(Dimethylamino)ethyl]-
(methyl)amino] carbonyl}cyclohexanecarboxylic acid

ik
N/A\V/N\CHa

HO CH,

o

(1) trans—-4- (Methoxycarbonyl)cyclohexanecarboxylic
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HON CH3 CH3 5 (1) Thionyl chloride (254 m) is
added dropwi se to nethanol (1500 m) under cooling at
-30C over a period of about an hour. After the
addition, the reaction mxture is stirred at room
tenperature for 0.5 hours, ah@llthereto is added
trans-cycl ohexane- 1, 4-di carboxylic acid (500.0 g), 10
and the nixture is stirred at roomtenperature for 17

haur s. act i sol uti.on |s entr der :
A0fcdd - B el PSR b s fe e e a T LY 1 (2) is
d%'serl%q Mn athoMesdiad W od R1pat aﬁat %ﬁe@@‘ﬁ@ola&e added 1-
sodi um hydrogen carbonate sol ution and sat urat ed

hiytdiresybEme odirgarziod d ayer7 .ilst dricgd 15.1-etdrylsaih (Bndimethyl-
sul fate and evaporated to renove_ the solvent under
e PSP DY SsuFded l%dfeesupﬁ/ﬂﬁechééﬁrdﬁi@ js(10.00 g} and

R IR ThE B oS 5. R Ro1ing.

gl ve

I%%aﬁﬁx‘%)(ﬁleoq%xac@l%n ]st‘!qu:'eQﬁrattO%cﬁﬁ Q:e(nﬁ?éca&tﬁ)e for 4 hours.
APCI-NE M Z: 201] MEH .+ 20 (2) i met h

Sataneteyr| agarans- 1sddﬂmaaMgnngmf c@tﬁan@t@) solution 1is
obtained in (1) above is dissolved in tetrahydrofuran ,
Persegl Mo aE t oreaetsonut FOAUES0RIdEAd ditds Jeixfure is

m,xed .,so] uti pn of .28 W sod|un1 t hoxi del metshanol .(1
G )tr &e\ﬁat‘ef'&?lfhzl fder i cer cooF?anlcThlea eé\c %oﬁgaShed

WA pS Od At A 4@ B@&H@d dri r @Ped epReratdl Bl ust saledtbor  The
3.5 hours, and thereto is poured n-hexane (1500 m).

shieenti xtisr e dosidfar tirertedi t ausid? ecteduzegr auigi st es. The
The 97 resulting solid precipitates are added to
nEsklrid of lue hy dFocMWiiid eski dPY 505} Canat column

%ﬁ%%Fﬁgkﬁfn rglgs s |rreéﬁQBQOroon?ﬁgﬁﬁgbégdggoL%ng onia

Whityt es.— They 6k pg pf prm Layer giiged serr@twled ek des- ([ [2-
aqueous | ayer is extracted mnth chl orof orm The

(@rigresntihgy llaaierss esrhey o tried), ) adii red] cavgson wodht um
sul fat.e and evaporated to renove the solvent u

cry@a%wame&asnw Ve S SH @) v PR M/ 2 TS ey
SR VP SR oo
rlﬁ%%ﬂﬁﬁﬁlf%d}%%&a(r%@la@é (BSB2Mg) obtained in
(I\{y)Z a1b805\£eM1|_2 dissolved in methanol (20 ml), and thereto is
added 1 N aqueous 5odium hydroxide solution (25 ml). The
mixture is stirred at room temperature for 3 hours. To the
reaction soiution is added 1 N hydrochloric acid (25 ml)
and the reaction solution is concentrated under reduced
pressure. The residue is 1lyophilized to give the crude
title compound which contains equimolar sodium chloride

(6.71 g). APCI-MS M/Z:257[M+H]"

Reference Example 5: 6-Morpholin-4-yl-6-oxohexanoic acid

(e

HOMNK/ |



10

15

20

25

(3) trans-4-(Methoxycarbonyl)cycl ohexanecar boxylic
acid (20.0 g) obtained in (2) above is dissolved in

chl oroform (200 nm), and thereto are added

di met hyl am ne 15 hydrochl oride (10.5 Qg),

1- et hyl - 3- (3-di met hyl am noprb@¥l )- carbodiim de
hydrochloride (24.7 g) and triethylamne (26.0 Q)
under ice-cooling. The m xture is then stirred at room

tenpe tu for .17 -hour l,ce- pour ed .
r eact § 3 @gﬁ &#y&nd atdﬁlé)%%t \S@ %ro t ract e Qrﬁ%fdj th
GG (TG O 0AE LAYEELHS aRS B@@e%umwo\aqlmé (2.61
with 10 % hydrochloric acid, a saturated aquéous
gsodlun1hydrogaﬁeﬁhyﬂaxﬁmx}dmﬁaﬂhymamﬂnbpﬁﬁpykMaatbodiimide
brine, and dried over sodiumsulfate. The solvent is

hyswesiloaied uhder 5r tucaad '%W%%E@Ybamq%% ridsP% i @y under

.residue.is purifjed by.silica 25 colu

s iy (Moot E? HY 20pfl “lirred at room

tf‘e Ty rT%li}aHQb Q) towew%ar&trhyllstraaae& to the
i met hyl am no) car bonyl ] cycl ohexanecar boxyl ate (20.1

r@hctyﬁﬂ] AR MR 14 H théd) mikthyke is extracted with

trans-4-[ (di net hyl am no) car bonyl | - 30

chyjererteramecaibox9F sl ¢ 20apey) isbiaished iSHqABSHIRly with
and ther tQ i,S

103 o5 SR 6 261 ot AR I 50 S Hydrogen

AR At40 gblutIBﬁ MXGUrSsrdthed Pditdeed ahdro@fied over
tenperature for 18 hours. The reaction solution is

s@@nmmntsalédtanderTmeduseﬂvénpre&sum@moamm.thy re&apbmﬁtlon
is diluted with ice-water and washed with diet

usdRaT . rq%W%serf?iSﬁgran@ou%w%y@@tw afiﬁl%ﬁlmkéafwﬂ-yl 6-
10,% chI ri M th
Hrldeachor e, a0l 0 anslexid el dahes)

he or
sat ur@hedmlihye apdndtHre19Men - §Qd€U6k6HE§§h6atEhe(4 60 g)
solvent 10 is"concentrated under reduced pressure. The
obgslilnteidng n rdsi éleves isusperstedzaed im hest@mna@nd(20 ml), and
collected by filtration to give the title conpound
t@%e?:og)ls egder@saqwsplmsl[q% 19t RFErendeyB@rie ©-61 9) in

trans- roI| carbonyl 1
w@&@ﬁbh% arbggﬁlq§ q%?(ﬁj %1rrgd at room temperature

fgransy 4;dMed hoxygar bapyk )i enclsehexarecarProtdént et éd under
(20.0 g) obtained in Reference Exanple 1(2) is.

réidssEdy goir € sisché onoborthg 200s e ared néeresbized with 2 N

added
hydrochloric acid. The residue 1is concentrated under
reduced pressure and extracted with chloroform. The

organic layer is dried over sodium sulfate and the solvent
is concentrated under reduced pressufe to give the title
compound (4.11 g). ESI-MS M/Z:214{M-H]"

Reference Example 6: 5-Morpholin-4-yl-5-oxopentanoic acid
J
o>y
o (o]

Glutaric anhydride (1.14 g) . 1is dissolved in
tetrahydrofuran (20 ml), and thereto is added morpholine
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20 pyrrolidine (9.2 g),

1- et hyl - 3- (3-di met hyl am nopropyl ) - carbodiim de

hydrochl oride (24.7 g) and triethylamne (13.6 Q)

under ice-cooling. The mxture is then stirred at room
tenperature for 17 hours. IckOdater is poured to the
reaction solution and the mxture is extracted with 25
chloroform The organic layer is washed successively

it 0 % Riydrochloric, acj a_sat uyr at agqueo
T Dy or BT R aPEbnie o ESP UPE R B el G egpperature
oy Ne Rd dri ephoVeEac8oghUBLIUkhiahe i sTRORAIMEUEdS under
concentrat ed under reduced 99 pressure. The resulting
reelsicdide | srgssufesd bwndsi ltloa gelesidokeumis diluted with
chromat ography (eluent: chloroform then _ _
cariogiodosiy aRtharthed owith ¢ 808 ivdasRAoki@anscad.  The

rr.ol idin-1-ylcarbanyl)cycl ohexanecar hoxyl (
o&?g?énlg A%F?de-]i\/syi/! %réggl ’dy}%& i%{?l%t ﬁk/lrrhb;aég %&1%1 él\;‘a;?orated
tof ANSrdhrd PYREOIdAivamt- Yhe@d PORE el PeXanecasb@ivle the
ate (11.7 g) obtained in (1) above is dissolved in
tiietllea mempcadr ()1, . cEndy)t.hermstIo-MSs Mydtead G{M-90jl"ut i on of
sodi um hydr oxi de (3.95 %g in water (20 m). 10 The
Reibergnes Examed est'ii r r Mgty lr doArraypedabypgorybepgoate
hours. The reaction solution is concentrated under
reduced pressure. The residue is diluted with
ice-water gnd washed wth diethyl ether. The
resul t aqueous |l a ( acidified with 10 %
; ' ric-aci doa tracted twice 15 with
chl s of orm Th&Cor dani c Ifayer is washed with

saturated brine and dried over sodiumsul fate. The

sol vent .i. s concentrated under reduc ressure,. The ;
resu&%qﬁyir%afh%éf?%i%ﬁ%%%ﬁ%%d ?g'ﬁgﬂgxazé aﬁgsgblved in
el et i d i 14£841 onobo give thenditkgeeaBOUNG  added
(10.1 g). 20 ESI-M5 M Z: 224 M H " Reference Exanple 3:
hiexame-thy(IMireifedi iamidrey | d&0PONYlg)-. The mixture 1is heated
cycl ohexanecar boxylic acid HO (1& _ ) .
UnSeTs - £eENBEhoXXp&ar BonPPyEvel oheXBRechfpBkyPRc Sgkution is
acid (.80 )...obt.ai ned in, Ref e e I [
RSB T i Gran i T 9o T hby LB 54 abeppured
iRYRHdMe (5@BeMDhixture is then extracted with ethyl
1- et hyl - 3- (3-di nmet hyl am nopropyl )- carbodii m de

duedradehl or iThee ( br2é4ngc abayeri etshyiwashed (Wbh a saturated

aqueous sodium hydrogen carbonate solution and saturated

brine, dried over sodium sulfate and evaporated to remove
the solvent under reduced pressure. The resulting residue
is dissolved in chloroform, and filtered to. remove the
insoluble materials. The filtrate is concentrated under
reduced pressure, and purified by silica gel column
chromatography (eluent: n-hexane/ethyl acetate = 4/1) to
give the title compound (540 mg). ESI-MS M/Z:179[M-H]"

Reference Example 8: - Methyl (3-formyl-4-hydroxyphenyl)-

acetate
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100 ng) under ice-cooling. The m xture is then stirred
at room tenperature for 19 hours. lce-water is poured
to the reaction solution and the mxture is extracted
with chloroform The organic |ayer is washed
successively with 5 10 % hydroechl oric acid, a
saturated aqueous sodi um hydrogen carbonate sol ution
and saturated brine and dried over sodiumsulfate.
The sol vent is concentrated under reduced pressure.

The g es L?Hy residue 'bs purj PHed by silica gel
nels) anat ographky @ ghloroform then 10
¢hPor6f ornf met hanol -°3o 1)"td give nethyl trans-4-

(mor phol i n- 4-yl car bonyl ) cycl oflexanecar boxyl ate (897
ng). APCI-MS M Z:256] MtH] + (2) Met hyl
tr anéieztb(wor mrdnydmwcxgpkc@rﬂdr@qe)taf@cl bh@&aﬁécaﬁb@e—;ﬁsolved

t bt d 1 di I d
Lo EEP R R Pl 92 By P! | e
'ﬂé‘@ﬂ%@ ga?iz'eqﬁ:ﬁr@rfét'%d Jm(g ,en%Ad #he ml&tt%@ 1'55 heated

then sti'rre room t enper at 18 hours.

uneiRGt | @k fI@lkut ifo | @ choaestrat e'rhelndﬁéaff‘@rbmerolutlon is
pressure. The residue is diluted with ice-water,
qw@mernetmazt@ﬁ winde 2 e ggch pdresevrey,i dhegiato drid poured ice-

tracted wi.th chlorofarm The rga | ayer ri ed
o GLIERS] (e T e e Ched ot Aty dcetate.
d - 8 [ e qgﬁﬂgg]
T?‘%Sg) %%%q%c da)%sreiiﬂss; V%EIO CgI—"ﬁiecl?k{}e::él e rgea{n%der%écxégpnp le 4. s sodium
hydansredr {ddrbdra tetsylleniom)eichyddtuied brine, dried over

(net hyl ) am no] car bonyl } cycl ohexanecar boxylic aci d HOB.
sedinm tHER e ( mchoszy@mb@hw) EQckeRexanébar edpent under

d Ref Ex | e 2) .
reg%c&asse§eaaur SRR BSOS Sl o
1z 4
S8 b e N o perne o

ah&dk@ﬁhhﬂrgﬂE (tBefO4g))an® Jyive the title compound (1.08
N, N, N -trinethyl et hyl enedi am ne (5.33 g) under
dlce- ESI- M M/ ZTHS HiMctHre is then stirred at room

er at ur. for 4 hours Sat ur at ed aqueous sodi um
FI‘?%% sgoTltﬂlon is poured to the reaction

sol utgen %éiﬁoﬁ@lfﬁ&@téﬁting compounds are treated in a
similar manner to Reference Example 7 or Reference Example

8 to give the following compounds.

Ref. Structure Physicochemical
Ex. No. Properties
OH
CI;H3 APCI-MS
9 0 O M/Z:225[M+H+MeOH
\ﬂ/\o ~H,01"
(o] H :
P
Lo M oH EI-MS
M/Z:265[M]*?
o
e 0
CHs
o H
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extracted wth chloroform The organic |ayer is washed
10 with saturated brine and dried over sodium sul fate.
The solvent is concentrated under reduced pressure.
The resulting residue is purified by silica gel
colum chromat ography (el uengs chl or of or m net hanol / 28
% ammonia water = 200/10/1) to give nethyl
trans-4-{[[2- 15 (dinethylam no) ethyl] (nethyl)

am no] carbonyl} cycl ohexanecar boxyl ate (11.98 g).

APClI -MS M Z: 271 MkH + (2) Methyl

tr -4-{[[.2- (di_met,hyl gmi etah ot
Raer%%%%n%aer éﬁ“&ﬁi‘?ﬁﬁdh@%ﬁg‘g’)&r g&%ﬁaa{gg 4( §9§£o$ybenzoate
obtained_in (1) above is dissolved in nmethanol (20
m), @o‘ thereto is 20 d 1 N aqueous sodi um

njay® %ol ution _g « The mixture is stirred at
r oo per at ur e "r hour%. To the reaction

solution is added 1 N hydrochloric acid (25 m) and
t he 54%%5)1_‘?”3—5%%%994!-ﬁyiﬁ%%gﬁ{eﬁ%%éeg”% 4 cﬁdg9e%btained

pressure” The résidue is Ized to give thé crude

i85 Rleiftehr-@ ne@MpRREh 1\ehi7C R <€ AitsRIoISy R Ui crmisodidid (120 ml),

chloride (6.71 g). APCI-M5 M Z: 257 MtH] + Ref erence

tBeaetioe i  8ddbd phyldnex4-lpmm@ndxoh estakrot tdeacild4030HT)0  and

N 102, (1) Mononet hyl adi pate (3.2 i_s dissolved in

LR oRLXBRRE (7P nPEatafd FRasEL &eafgég%\déea i~ phgUFe  The
.81 Q) . :

ERETgE R e A1 SR SR APRAE ) Foguoed pressure,

divereehharirdes €9y ¥5ag3 tand, t wvhehbyl anidie s34 WQ)with water

under 5 ice-cooling. The mxture is then stirred at
andomsatanpeted ur brioe, 19 drdeds. ¢eer wasedipn adgdddate and

the reaction solution and the mxture is extracted

KPR T AR it df%ﬁw%e?%?gaﬂﬁxepgygp eT \eshied pressure to
C ivaly W % hydr ori i -

géq\l’ %egtz% \sl,cgé-'l i m#%gn&) rO(])ugléi n (%Olp'c%r: [150) nat gES?EC)II\g% i%/nzsggé ﬂ&-e@]

ReFletcalced BrbRgleanth dri edeoNgl DR GUd flay@rodshenyl) -

sol vent is renoved by evaporation under reduced

aoredsdiere to gi ve nmethyl 6-norpholin-4-yl-6-

oxohexanoate (4.63 g). APCI -M5 M Z: 230[ MtH] + ( 2)

Met hyl  62rpephol i n-4-yl - 6- oxohexagpate (4.60 g) 1is
Hgt aj ne c;L) above is dfss d in nethanol (20
M) and " ] "o S

N

Methyl (3-formyl-4-hydroxyphenyl)acetate (1.05 g)
obtained in Reference Example 8 is dissolved in formic acid
(15-ml), and thereto are added hydroxylammonium chloride
(0.49 g) and sodium formate (0.81 g), and the mixture is
heated under reflux for 8 hours. The reaction solution is
concentrated under reduced pressure, diluted with ethyl
acetate, washed successiveiy with water and saturated brine,
dried over sodium sulfate, and evaporated to remove the
solvent under reduced pressure to give the title compound
(520 mg). ESI-MS M/Z:190[M-H]"

Reference Examples 13-25



thereto is added a solution of sodium hydroxide (1.61
g in water (8 m). The mxture is stirred at room
tenperature for 19 hours. The reaction solution is
concentrated under reduced pressure and the residue
Is neutralized wwth 2 N 20 hygsochl oric acid. The
residue is concentrated under reduced pressure and
extracted with chloroform The organic |ayer is dried

over ,sodium sul fate and the solvent 1is _concentrated . |
inder e ditdd AL §7 o Va7  FTpeRPdS eERpstRated in a

4 ) = : H| ey en e_6.
St lgn e e L R o g1, AT e
fdluioariing amhmpduindes (1. 14 g). is dissolved in
tetrahydrofuran (20 m ), and thereto is added

~norpholine 103 (0.87 g). The m xture is then stirred .

at roomtgnperature for 19 hours. The Tegction -

solRRf on ils concentraged,dpgee reduced pfeB$Yi€ochRBflical
thE-r¥8idye is diluted with chloroformand washedrties

w th 10% fydrochloric acid. The 5 organic|layer 15
dried oven sodium sulfate and eyaporated |to renove
t he sol vent underTFeduced pregsSure to gi vepghevgtitle

conpaund ({1. 05 g) o. ESL- M5 200 M H Ref 0 -
Exanpl e 7: thhyloégf%?i | ™~~h ;$£2189%£F H]

geoxybenzo
Met hyl 4-hydroxybengoate (1.529) Ys disso|ved in
trifluoroacetic acid (20 m), and thereto|is added

hexamethytrenetetramng (700 ny)—Themxtpre—+s heated
under refljux for 2 h;%:s. The reaction sojution is 15
concentratled under regduced pressure, and t? retg is
poured ige-water. TelHi xture ig, then exf g%fégsmﬁth .
et h aceétate. The ordani ¢ Nayer is washgd/ & €/344+H]
saturated| aqueous ' pgen car bonpt e sol ution
and saturated briem|T dri'ed Bversspdi um sul fate and
evaporated to renoveo20 the sol vent under| reduced

pressure. |The resulting residue is dissojved in

chloroform and filteredto-Pénove. the |pseluble |
matarg al s.| The filtrat =® concentrated upges. lE??i‘@@‘ﬁM—H]‘
& DVS m

pressure, |and purifig ;}Cﬁ gel colu
N

X ESI-MS
16 P M/Z:196/198 [M~H]"
Br >
NN
o ESI-MS
17 M/Z:132[M-H]"
"y .
CHg \N

OH
) | | ESI-MS
18 N
© N* N M/Z:163[M-H]"
| NN

I
o]




chr omat ogr
to

aphy (eluent: n-hexane/ethyl ac

25 give the title conpound (540 ny).

etate
ESI-MS

4/ 1)

M Z:179[ M H Reference Exanple 8. Met hyl
(3-fornyl -4-hydroxyphenyl )- acetate 104 OH , OH Met hyl
(4- hydr oxyphenyl ) acetate (11®b g) is dissolved in
trifluoroacetic acid (20 m), thereto is added
hexanethylenetetranine (700 ng), and the mixture is
%ﬁf gnder reflux for 2 hours. The repction
I 'on ils concentrgtedctinder reduced presgsiepchemical
tﬁ%re B:ig poured ice- water, and then the n Properitdies
extracted|[wth ethyl acetate. The organic |ayer Is
washed wi tfh a saturated aqueous sodi um hydrogen
car bonat e [sol uti on and satyr#dt ed brine, dried over 10
sodi um sullf ate, and evted to remove pRels¥dPvent
undér® reduced pressgrexThesesul ting resfdhel f8M-H]
purified By silica dgel coluntNchromatogrpaphy (el uent:
n- hexane/ gt hyl aceté&te = 9/1, then 4/1) fo give the
title congound (1.08 g). ESI-M5S M Z:193[MH 15
ReferencerbExanptes—9—16—The—eorrespontingrstarting
conpounds |are treated |n a simlar mannef to
Ref erence |Exanpl e 7 Ref erence Exanple [8 to give
t he foll ow ng conpougds Ref on St r uct ur ePhyBPEo¥dbeni ca
Ex. 200. Prgperties CH3 Y{ ORAPCl - M5 9/ OV Z{ 225} M-&ieOH
-H201 + O|H ~O CH NH El-M5 OH
N
Br OH '
ESI-MS -
21 M/Z:196/198 [M-H]~
N
N
CH,
OH ESI-MS
22 M/Z:132[M-H]"
~
SN
CHa This compound is
CHs \] used in the next
N OH .
23. ~ step without
\[::]:;\ further
Xy purification.
O/CHj
OH ESI-MS
24 M/Z:148[M-H]~
f: ZQ\
N
CHs This compound is
OH used in the next
25 step without
further
purification.




10

15

20

MZ:265[M+ Ol ~OCH3 3 0 H 105 Reference'Exaane
11: Methyl 3-cyano-4-hydroxybenzoate H3C O Met hyl
3-fornyl - 4- hydroxybenzoate (28.60 g) obtained 5 in
Ref erence Exanple 7 is dissolved in formc acid(120
m), thereto is added hydroxybds ammoni um chl ori de
(14.30 g), and the mxture is heated under reflux for
15 hours. The reaction solution is concentrated under
reduced pressure diJuted with ethyl acetate, shed
Rl et eRee ol BXaIDACwat &b 10 and - Aoy Rt o gy ano-
OVA=Ys digumss uhf eV apQ/yat I ve t he
R Mnder PR S R Y ey

give the title

Eg ad (24.25 g)., ESs MZ:176[ M H - Reference
Hggﬁafe-42+—hthML)§3|cy no- 4- hydr oxyphenyl ) - acetate
HY3CN-1 O 15 Met hy -tNor nyl - 4- hydr oxyphenyl ) acet at e

(1.05 g) obtained in Reference Exanple 8 is dissolved
yn formc acid (15 nl), and thereto are added

hydro/,lcﬁnnonign1 flide (0.49_g)gand sodi um

f or myl (0. 8a. g}, _and the nixtug?lﬂé 20 heat ed under
KT IGX>T o8, 8 hours. "The reactimgn™sol ution is
confentrat ed under reduc re, diluted with
ethyl acetate, washegl essively with water and

saturated brine, @i el overSsodi um sul fate, and
evaporated to renove the solvent under reduced

LT PR P ol0d, s 2T Thhogpivea in
deehnespaethagest a0 NGl EPMpadNthetfee:d I £at @dded @ropwise a
simlar manner to Reference Exanple 11 or 12 to give
suiseenSabRowi 7 cEmpaEngs 5-REfLogepyatisherhys(28heni il  and
triethylamine (169 ml) in dichloromethane (1000 ml) under
ice-cooling. The reaction solution is warmed to room
temperature and stirred for 0.5 hours. The reaction
soiution is concentrated under reduced pressure, and
thereto 1is poured ice-water. The reaction mixture is
ektracted'with ethyl acetate. The organic layer is washed
with saturated brine, dried over sodium sulfate and treated
with activated charcoal. Insoluble materials are removed
by filtration and the filtrate 1is concentrated under
reduced pressure. The resulting residue is suspended in
diisopropyl ether. The precipitates are collected by
filtration, washed with diisopropyl ether and dried to give
2-chloro-N- (5-chloropyridin-2-yl)acetamide (153.4 qg).
APCI-MS M/Z:205/207 [M+H]"
(2) Methyl 3-cyano-4-hydroxybenzoate (500 mg) obtained
in Reference Example 11 is dissolved in acetone (25 ml),

and thereto are added 2-chloro-N-(5-chloropyridin-2-

yl)acetamide (695 mg) obtained in (1) above, potassium
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Ex. No.Properties OH CH3 IESI-M5 130M Z: 192[ MH) O N
00 ACH3 NHAPCI'- M5 140HM Z: 263[ MtH + CH3 N O
HESI - M5 15(:: KM Z: 152/ 154[ M H - N c¢ \ ESI-M5 \ off
16/ M Z: 196/ 198 [MH - Br N CHESI-M5 171 ,M Z: 132[ M H|
CH3 NOH 18-O- 1 /ESI-M5 NWM@ 163[MH - Il NO

carbonate (546 mg) and sodium iodide (550 mg). The mixture
is heated under reflux for 2 hours. After allowing to cool,
insoluble materials are removed by filtration and the
insolubles are washed with acetone several times. The
filtrate and washings are combined, concentrated under
reduced pressure, and purified by silica gel column
chromatography (elﬁent: chloroform, then chloroform/ethyl-
acetate = 4/1). The resulting residue is suspended in
diethyl ether, and the precipitates are collected by
filtration to give the title compound (660 mg).

APCI-MS M/Z:346/348[M+H]’

Reference Example 27: 2-[2-Cyano-4- (methoxycarbonyl-
methyl)phenoxy] -N- (5-chloropyridin-2-yl)acetamide
e e

"o SN mc\oi\J::[\ °

N

Methyl (3-cyano-4-hydroxyphenyl)acetate (500 mg)
obtained in Reference Example 12 is dissolved in acetone
(25 ml), and thereto are added 2—chloro—N—(5—chloropyridin—
2-yl)acetamide (640 mg) obtained in Reference Example 26(1),
cesium carbonate (1.20 g) and sodium iodide (510 mg). The
mixture is heated under reflux for 5 hours. After allowing
to cool, the insoluble materials afe removed by filtration
and the insolubles are washed with acetone several times.
The filtrate and the washings are combined and concentrated
under reduced pressure. To the residue is poured water,
and the mixture 1is extracted with ethyl acetate. The
organic layer is washed with saturated brine, dried over

sodium sulfate and evaporated to remove the solvent under

reduced pressure. The resulting residue is purified by



107 Ref. StructurePhysicochem cal Ex. No.Properties OH
|ESI-M5 19/ M Z: 148[MH - Ol -~z N CH3 H3 0 CHESI-M
20M Z: 148 MH N Br OH ESI-M5 21M Z: 196/ 198[ M H N
CH3 OHESI-M5 22F-M Z: 132[ M H - N CH3This conpound is
CH3used in the next 23N OHstepow thout further
Npurification. /CH3 O OHESI - M5 246CM Z: 148 M H - N
CH3Thi s conpound is OHused in the next 25step w thout

silica gel column chromatography (eluent: n-hexane/ethyl
acetate/chloroform = 3/1/1) The resulting residue 1is
suspended in diethyl ether-n-hexane, and the precipitates
are collected by filtration to give the title compound (570
5 mg). APCI-MS M/Z:360/362[M+H]"

Reference Example 28-29

The corresponding starting compounds are treated in a
similar manner to Reference Example 26 or 27 to give the

following compounds.

10
E:Reii Structure Physicochemical
X. No. Properties
Cl
g
HN/ENj/ APCI-MS
28 cl:H3 \ o\/go M/7:376/378 [M+H]*
I
I
o]
o} A
|
ch NH HN” N APCI-MS
29 ’ ) M/Z:431/433[M+H]"*
o] [e]
/
CH, Y
o]

Reference Example 30: t-Butyl (2-cyanophenoxy)acetate

| OH“c><CH
OH s
N Xy
2-Cyanophenol (107.1 g) is dissolved in acetone (1000
15 ml) and thereto is added t-butyl bromoacetate (200.0 g).

Potassium carbonate (141.6 g) is added, and the reaction



10

15

further Npurification. 108 Reference Exanple 26:

2- (4- Met hoxycar bonyl - 2- cyano-

phenoxy) - N- (5-chl oropyridi n-2-yl)acetam de 1) H2N 2)
HIC I C (1) Chloroacetyl chloride (95.5 m) is

di ssolved in 5 dichloronmethape (500 m), and thereto
i s added. dropw se a suspension of

2-am no-5-chl oropyridine (128.6 g) and triethylam ne

ééé?@o%% 0 dlﬁ%gq%@gﬁng%neol @lf(iblf’f i O\l%/g(rjﬁxradh?‘érﬁoom After
t d i
oot s e el o 0 o T et Lok by

tiered i dis, pewedthee- m&sxubﬂns ract Wakhaaxt w&ehl Sacetone
extracted with ethyl acetate. The organic layer is
seishedl Wimkssat ufheedt brtrete dendd wastingsli ame combined,

| f at dt d wth t ted ch
e aret: orRars FROchS, Ch eESREor| Foth itreakd  with
éﬁﬁ%gﬂééjﬁ ﬁe'&l’?‘exc e%%lr@[glegawer Tﬂgdﬂgﬁgl@:[ O%S}[“égldue is

e res residue i's suspended i n diisopr

ﬁywalﬂi@@rmmlﬁa@&ﬁmﬁmdﬁmmﬂl ktythé:tl ts54L) ON600 ml),

washed with diisopropyl ether and dried to give

@Jclmw;frcb By ( stc.ihrlrdeymdgﬁm Qeg’rgca@bilaqri de Te53pregipitates
0 APCl.-Ms M Z: 205/2 (2

%recy&ﬁél&cwalr owbéﬁ taé'—l(OE’OO %?ﬁsgt iy cphd n-hexane-

Ex d I t-0
andsecgpﬁ%%&lo %%égdé %I/g) clﬁ(lggreoynﬁlﬁi(gg h%%rlogérl% %ﬂd dried
td )iced atRdler {605 dapOM@i nes i m ¢)1) above, potassium

Cl 109 carbonate (546 ng) and sodiumiodide (550 ng).
el N iM% 25 5%( I‘h'é‘ﬁ'héd under reflux for 2 hours. After

t coo]I[ ble materials are renoved by
q‘e?’il?l?ea}'f‘?% S ﬁ ubl es are washed with acetone
SerwfﬂetégF§esJ@§dlng starting compounds are treated in a

similar manner to Reference Example 30 to give the

following compounds.

Ref. Structure Physicochemical
Ex. No. Properties
O CH,
SN
o)
31 tliHa 0~ TCHs APCI-MS
o - M/Z:309 [M+NH,]*
SN '
0
. o] CH%H
o\/[L /k ’ APCI-MS
32 0" CH M/Z:285/287 [M+N
cl N : Hl"
NN
, o CHy
o\')J\ )< : APCI-MS
33 0" CHs M/Z:329/331 [M+N
Br J~ Hal'
NN




5 filtrate and washi ngs are conbi ned,
reduced pressure,
chr omat ogr aphy (el uent:
chl orof ornmf’ et hyl

under
col umm

residue is

and purified by si
chl or of orm
acetate 4/ 1) .
di ethyl ether,

suspended in

concentrat ed

lica gel
t hen

The resulting
and the

precipitates are collected by 10 filtration to give

the title

compound (660 ny).

APCl - NB M Z: 346/ 348[ M+H] +

Reterence

Exanpt € 27 2-[ 2-Cyano- 4= ( Mer Noxy

carbonyt=

net f'phenoxy]-hL(S-c@tgﬁggyfédin-2-y|)aceE&Msﬂtodﬂemical
H E¥- JI0Q|15 Met hyl (3-cyano- 4- hydr oxyphenyl ) apebpeeties
(/500 ng) Jobtained 1n Ref eremce kxwanple 1Z{i1 s
di ssol ved |{i n acetone (Zg m )|, andQhereto|are added
2-ch5%ro-hk(5-chlo O A t am de APGAGCMSy)
dbt ai'ned ijn Refere Exanpl e 26(1), cesiym/cards®iat+ais,]”
(11. 20 g) and sodj g (510 ng). The 20 mixture is
heat ed under reflux for 53Nours. After allgwing to
gool, the |insol uble material sOareCHgpoved Ry
fliltratior] and the insol gble agé< 3hed with acetone
seveg%l tijmes. The fate an@ t h€Hwashi ngecar-1s
dqonmbi'ned gnd cowcen under reduced pr@yZuURS6 (MFNH,]*
tthe residye is polired wat Ry 25 and the mxture is
gxtracted \wWth etlkgyl acetate. The organic/|layer is
washed witth saturated brine, odri @d_over sadi um
qul fate and evapor at ed t@\;gﬂgygi(ﬁ sol vent under
redu§%$ prlfessure. T esutti n§ reSitdue i s |megI-Mxd by
110 silicg gel col ghr omat ogr aphy (el uent/z:281 [M+NH,]*
n- hexane/ et hyl i okt orof orm = 3/ 1/ 1) The
nesulting |residugyjs suspended in diethyl
grher-n-hexane, caNd the precipitares are golfecred by
fliltration to gijve the titlerto EH (570| 5 npg).
APCl - M5 M|Z: 3606362 [ M+Hb+ Ref er & Exanpl &3 The
gorr 89pondi ng sta gy compound® ar@Hireate%ji1é%l +NH,]*
gimlar nmgnner to (R ence Exanple 26 or 27°to glvgg 4
tthe follgw ng conmpound3s 10 Ref
_ N :
o) CH,
CH,
Br o /J<: APCI-MS
38 O Chy M/Z:329/331 [M+N
Hel?
N
N
CH; \/ﬁ\ ngH3
39 ° o) CH;, APCI-MS
M/Z:265[M+NH4}"
N
N
CHj
) P
M N o\/lk > |APCI-MS
40 ~ o CHs IM/z:305[M+H]Y
N
SN
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Struct urePhysi cochem cal Ex. No.Properties CI Jai HN
28N APCl - M5 cH3 o"M zZ: 376/378 [MMH + 0 1 -fll*" ~O ~
N 1 O OAPCI-M5 HN N 2 9CH3 NH M Z: 431/ 433[ MtH] +
0---~0 0 CH3 "Z N O Reference Exanple 30: t-Butyl

(2- cyanophenoxy) acetate CH3 1133 2- Cyanophenol (107.1
g) is dissolved in acetone (1000 15 m) and thereto
is added t-butyl bronpacetate (200.0 g). Potassium

darpbonate [(141.6 g) is added, and the reacfiron 111
dol B&ton i|s heat ed undefriefhtx for 2 hour g PhAfstierochemical
alﬁ%mﬁ%%'to cool, the insoluble materials gre Pepnpeedties

By  TiTtrdtion, and ¢m§ I nsol ubl es are washed with
dcetone deveral tb S. Thecfllteﬁge and wgshings are

gonbi ned, CH3
41 APCI-MS

M/Z:281 [M+NH,1"

N
N
CHs o) CHs,
K |
O
O CH APCI-MS
42 3 +
M/Z:265[M+NH,]
N
N
Reference Example 43: (2-Cyanophenoxy)acetic acid
CH
0 : )
CH,
[:::I:j:v/ﬂ\o’licu, [:::[jjj“/u\OH
™ Sy

t-Butyl (2-cyanophenoxy)acetate (300.0 g) obtained in
Referencé Example 30 is dissolved in dichloromethane (400
ml), and thereto is added trifluorocacetic acid (996 ml) and
the mixture 1is stirred at room temperature for 4 hours.
The reaction solution is concentrated wunder reduced
pressure, and the resulting residue is suspended in diethyl
ether (100 ml). To the suspension is poured diisopropyl
ether (500 ml). The precipitates are collected by
filtration, washed with diisopropyllether several times and
dried to give the title compound (198.4 g).
ESI-MS M/Z:176[M-H]"
Reference Examples 44-55

The corresponding starting compounds are treated in a
similar manner to Reference Example 43 to give the

following compounds.



5 concentrated under reduced pressure and treated wth

di i sopr opyl

et her azeotropically. The resulting

residue is crystallized from n-hexane-dii sopropyl

ether (5/1) (600 m),

foll owed by stirring under

i ce-cooling. The precipitategsjgare collected by

filtration,

washed with cold n-hexane 10 dii sopropyl

ether (10/1) (600 nm) several tinmes, and dried to
give the title conmpound (194.5 g). APCI-NMS
M Z: 251[ MtNH4] + Ref erence Exanpl es 31-42 The
coaﬁe pondj ng starting conpounds are treajed 1n a 15
simfar manner to Ref greneeulEsanpl e 30 to|Bhysitbehemical
f oF¥ oWl Pg [conpounds. Ref. Struct ur ePhysi cothenirralpe®ties
No. Propertjes CH3 CH3 0 CH3 o €H3APCI - M5 31M Z: 309
[ MFNHA]+ [N O O CH3 APCI-Ms O Egi o CH 32BM Z : 285/ 287
[MiN HX G| N 0. - oy CH3 B8N Zus
329/ 881 [M+N ° M/%:234 [M-H]"
O
NS
SN
O
0
45 OH M/Z:210/212 [M-H]"
Cl N
N
0
46 OH M/Z:254/256 [M-H]"
B NS
r Y
O
o\\/Jl\ ESI-MS
47 - ©OH M/Z:190 [M-H]"
CH N
3 \N
o
O\\/JL\OH ESI-MS
48 M/Z:221[M-H]"
o .
N N
] SN
o
0
O\\/Jl\
OH ESI-MS
49 M/Z:206[M-H]"
0 N
| SN
CHs




H4] + Br

N 112 Ref. Ex St

r
CH3 CH3 O 34

uct ur ePhysi cochem.cal No .

Properties . O CH3 APCI - I
IMZ: 265 MFNH4] + CH3 N CHH 3 \ O CH 350 APCI - Ms 3
IMZ:296 [MENHA]+ N+ 11 N O o I CH 3
115
Ref. Structure Physicochemical
Ex. No. _ Properties
CHa o)
o o\\/JL\ ESI-MS
50 OH M/Z:206[M-H]"
~
N
| 0
Br o\\/ll\ ESI-MS
51 OH M/%:254/256 [M=H]"
~
N
CHs o
0\\/JL\ ESI-MS
52 CH M/Z:190 [M~H]"
N
N
CHs
\1 o}
_ CHy N o\\/lL\ EST-MS
53 ~ OH M/Z:247 [M-H]"
NS
N
CHs
o o) |
o\\/ll\ ESI-MS
54 OH M/Z:206[M-H]"
~
N
CH, o
o\\/il\ ESI-MS
55 OH M/Z:190 [M-H]"
N
N
Reference Example 56:

amino) -2-cyanophenoxylacetic acid

[4—(N—Benzy}oxycarbonyl—N—methyl—
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yll~ > O /\CH3\/ \ APCI-M5 OCH3 36/M Z: 2 81
[MENHFA] + 0 \ NCH3 CH3 H3 OCH3 PCO-Ms CH3 0 o
370 CH3+ M Z: 281 [MtNH4] N O CH3 CH3 APCI - NB Br 0\
O CH3 38I M Z:329/331[ M+N H41+ N

116

(1) t-Butyl 2-(4-nitro-2-cyanophenoxy)acetate (500 mg)
obtained in Reference Example 35 is dissolved in
tetrahydrofuran (20 ml), and thereto 1is added 10%
palladium-carbon (100 mg). The mixture is stirred for 2
hours under atmospheric hydrogen pressure. The insoluble
materials are removed by filtration, and the filtrate is
concentrated under reduced pressure to give t-butyl (4-
amino-2-cyanophenoxy)acetate (440 mg).

APCI-MS M/Z:249[M+H]"* |

(2) t-Butyl (4—aﬁino—2—cyanophenoxy)acetate (430 mg)
obtained in (1) above is dissolved in tetrahydrofuran (10
ml), and thereto is added a saturated sodium hydrogen
carbonate solution (10 ml). Benzyl chloroformate (355 mg)
is further added under ice-cooling. Under ice-cooling, the
reaction solution is stirred for 1 hour and extracted with
ethyl acetate. The organic layer is washed with saturated
brine, dried over sodium sulfate, and evaporated to remove
the solvent under reduced pressure. The resulting residue
is purified by silica gel column chromatography (eluent: n-
hexane/ethyl acetate = 9/1, then 3/1) to give t-butyl (4-

benzyloxycarbonylamino-2-cyanophenoxy)acetate (540 mg) .
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CH3 0 CH3 )<CH3 APCI-M5 Ov 390 CH3M Z : 2 65 [ MtNH4
] + NCH3 0 CH3 3 CH 3 APCI-MS 11~ CH3 Qi~ \ '
40CH3 + o M Z: 305[ MtH] \ N 113 Ref.

Struct ur ePhysi cochem cal Ex. No. Properties /CH3 0 O
CH3 41CH3 APCI-M5 O O CH3M z12B1 [ MPFNH4] + \ N CH3 O
CH3 CH3 420

APCI-MS M/Z:383[M+H]"

(3) t—Butyl. (4—benzyloxycarbonylamino—Z—cyano—
phenoxy)acetate (100 mg) obtaihed in (2) above is dissolved
in N,N-dimethylformamide (3 ml) and thereto is added 60%
oleaginous sodium hydride (12.5 mg). After stirring for 20
minutes at room temperature, methyl iodide (24.4 pl) is
added dropwise and the mixture is further stirred for one
hour. To the reaction solution is poured a saturated
aqueous ammonium chloride solution énd extracted with ethyl
acetate. The organic layer is washed successively with
water and saturated brine, dried over sodium sulfate and
evaporated to remove the solvent. The resulting residue is
purified by silica gel column chromatography (eluent: n-
hexane/ethyl acetate = 9/1, then 3/1) to give t-butyl [4-
(N-benzyloxycarbonyl-N-methylamino) -2-cyanophenoxylacetate
(91 mg). APCI-MS M/Z:414[M+NH,]"

(4) t~-Butyl [4-(N-benzyloxycarbonyl-N-methylamino)-2-
cyanophenoxy)acetate (2.42 g) obtained in (3) above is
treated in a similar manner to Reference Example 43 to give
the title compound (2.06 g). ESI-MS M/Z:339[M-H]"
Reference Example 57: (2-Cyanophenoxy) -N- (5-chloropyridin-

2-yl)acetamide

Cl

(2-Cyanophenoxy)acetic acid (48.63 g) obtained in
Reference Example 43 is dissolved in dichloromethane (1000
ml), thereto are added oxalyl chloride (26.34 ml) and N,N-

dimethylformamide (10 drops), and the mixture is stirred at
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APCI-M5 OCH3 + MZ : 265 [MtNH4 | N Reference
Exanpl e 43: (2-Cyanophenoxy)acetic acid OH t-Butyl
(2- cyanophenoxy) acetate (300.0 g) obtained in 5
Ref erence Exanple 30 is dissolved in dichl oronethane
(400 M), and.thereto is addemBtrifluoroacetic acid
(990 M) and the mxture is stirred at room
tenperature for 4 hours. The reaction solution is

t de re re re, and the . ,
r?@ﬁﬁ% Pgé’nun & oBruBe S n e ASrck IS, gerution is
c&é Qdm l#%é Ehmae”%hﬂf | 8, DpUESd QE'SQBHQEY'z amino-5-

precipitates are collecte

chubtbpyr@alnwaqbed@&td)chfémme@&lbytbaﬁlsQMQraﬁ pyridine
times and dried to give the title conpound (198.4 g). .
(BGLSHB ™ 1Z: 1761 ¢k T5 Réhutence Banplestddnsssghetion is

corr spondl n starti n COI’TpOUﬂ S are treat ed in
WEPRERar treFidh 6 RER TR @(‘gnﬁl fdTxgc; &Vg%wqffre- After

éﬁhhgtu?Qerﬂﬂﬁynd§he1%élﬁ§lonpro ertPuSt?d to %R$ut pPH 4

U hysi cdchem c
wEBh- M® €HBydrochloric acid, and extracted with chloroform.

The organic layer is washed successively with water, a
saturated aqueous sodium hydrogen carbonate solution and
saturated brine, dried over sodium sulfate and evaporated
to remove the solvent. The resulting residue is suspended
in chloroform-ethyl acetate and collected by filtration to
give (2-cyanophenoxy) -N- (5-chloropyridin-2-yl) acetamide
(51.58 gqg). The filtrate is concentrated under reduced
pressure, and purified by silica gel column chromatography
(eluent: chloroform) to give the title compound (11.50 g).
APCI-MS M/Z:288/290 [M+H]"
Reference Examples 58-72

The corresponding starting compounds are treated in a
similar mannér to Reference Example 57 to give the

following compounds.

Ref. Structure Physicochemical
Ex. No. Properties
Br
|
=
HN N APCI-MS
58 O\V/J<> M/%:332/334 [M+H]*
o)
NS
SN




44M Z: 234[MH - ONO O ESI-M5 O OH 45M Z: 210/ 212[ M H|

Cl NOESI-I\/ISO\ -
ESI-MS O --,
48JOQ\/!Z:221[I\/H—|] NI

OH 461 M Z: 254/ 256[MH.] Br NO
OH 47M Z: 190[MH N O ESI-M OH
\ NOOESI-M5\ OCH

491 M Z: 206( M H] - 119
Ref. Structure Physicochemical
Ex. No. ' Properties
CHs
|
~
HN N APCI-MS
59 o\/& M/Z:268 [M+H]*
o]
X
N
CHs
g
N
HN® N APCI-MS
60 o\/g M/Z:326 [M+H]*
c|:H3 ~o
(o}
J~
SN
(e}
Cl
g
N SN APCI-MS
61 0\/& M/7:332/334 [M+H]*
(o]
ol N
Cl
~Z &
"y
HNT N APCI-MS
62 O\/l% M/Z:366/368 [M+H]*
(o]
B N
r \N
Cl
<
N N APCI-MS
63 o\/t\\‘ M/Z:302/304 [M+H]*
0]
CHs \\N
Cl
_
HN \N
APCI-MS
: 331 [M+H]"
64 o\/go M/Z:329/331[M+H]
o, -
I N




O\ N CH3 115 Ref. StructurePhysi cochem cal Ex.

No. Properties H3 0 ESI-M5 O O O4 50M Z: 206] M H]

N O

Br ESI-MS O\ , '"OH 511MZ:254/256[MH NCH3 0 O
ESI- M5 V- 520HMZ 190[MH | b
120
Ref. : - :
Structure Physicochemical
Ex. No. Properties
Cl
N~
AN~ N APCI-MS
65 /(I o M/Z:318/320 [M+H]?
(0] N
| NN
CHs
Ci
o
HN \N| .
APCI-MS
66 o @C\/J% M/2:451/453 [M+H]"
o
CH,
Cl
a
CHs ~
| HN N APCI-MS
N +
67 S O\/& M/Z:318/320 [M+H]
m :
~
N
ci
g
: "y
. HN N APCI-MS
: . - +
68 . o\/& M/Z:366/368 [M+H]
0
&
N
o]
= | -
"y
CHs HN N APCI-MS
69 O\'/g M/Z:302/304 [M+H]*
o
N




NCH3 OESI-M5 CH3 NOS53\/ | \ OHMZ:247[MH N /CH3
OOCQCESI-M5 54\ MZ:206[ MH - OH\ NCH3 0 OESI-M "
556v M Z:190[ M H OH N Reference Exanpl e 56:

[ 4- (N-Benzyl oxycar bonyl - N- net hyl -

am no) - 2- cyanophenoxy] acetigzacid 116 CH  kCH, 0 CHI

HNICH I'CH 0 CH3 CH CH
EXREfIq. Structure PhYSiCOChemical
- NO. Properties
Cl
-
oy [
j Y APCI-MS
70 CHy o M/Z:359/361 [M+H]*
o)
(I\\N
Cl
g
_CHs ~
(o] HN N APCI-MS
71 O\/J% M/7:318/320 [M+H]*
o}
NS
N
Cl
g
\ .
CH, HN N APCI-MS
72 O\/& M/Z7:302/304 [M+H]*
O .
J
N
Reference Example 73: (2-Cyanophenoxy)-N-(4-chlorophenyl)-
acetamide

\il/g/d
s

N .

(2-Cyanophenoxy)acetic acid (30.00 g) obtained in
Reference Example 43 is dissolved in N,N-dimethylformamide
(300 ml), thereto are added successively 4-chloroaniline
(25.9 g), 4-dimethylaminopyridine (22.7 g) and l-ethyl-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride (35.6 g),
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0O CH3 (1) t-Butyl 2-(4-nitro-2-cyanophenoxy)acetate
(500 ng) obtained in Reference Exanple 35 is

di ssolved in tetrahydrofuran (20 m), and thereto is
added 10% 5 pal | adi um carbon (100 ng) The m xture is
stirred for 2 hours under aippspheric hydrogen
pressure. The insoluble mterials are renoved by
filtration, and the filtrate is concentrated under

S RS o e A Yoy g 3 nous,

TMeZ Zflgiégﬂ)ﬂ' (%23 ht%lé yl is ?i?g%traged under . .reduced

4- am no- cyanop enoxy acet at @ obtarnéd in
p(rb)sﬂh@/e | STk ss@isvad iiny t ebsabydr of Ir @3 11@d Mhith ethyl
and thereto is added a saturated sodi um hydrogen
a@@rmt@tmhmmqmn,mwasm@ucmww ettt WBB8%r, 5%
lgﬁg is further added under ice- coollnq? Under
B Mg ehed: r ¥alEToreR SRR AtedstRFingy fgFigd over
L P ACLEd WohBo BERY ACSldlSve T OLORDLAE.  The

layer is was ed Wt tu ated rine, dried over
reedilttnsul f&s edua@nd sevap %ﬁ&é’dt Qnl efDVELpRdiey SOLYBBE, and
under reduced pressure. e resulting residue 20 is
tp@r mzr@@myt@t% cargelcaidlagtred hbgnetidgraghyn( eteegive the

hexane/ et cetate = 9/1, then 3/1 ive

ttltk}ﬁt ﬂOHP@u“k%r{z é’dr boﬁﬂ%% M 4 cf@r@%ﬁé@?ﬁ
R@qc_%trgh%e( ﬁ%nﬁﬁ) APCl - M5 M Z: 383[ MtH] + (13)

t - Butyl zy oxycarbonylan1no 2- cyano-

phenaxy) aﬁﬁirais@drﬂdbﬁlgmét@btﬂh@edoﬂnﬁoﬁﬁdsaE_@téetir%ated in a
di ssolved in N,Ndinethylformam de (3 m) and thereto
5P§ldééedmﬁN%Q¥cﬂ@%g|&©@%r%@@eunEhydpﬂde (32. songgive the
fA #er stlrrln% for 20 mnutes at room tenperature,
ReLRVEGOTROUS4Ss pl) is added dropwise and the

m xture is further stirred for one hour. To the

reaction solution is poured a saturated aqueous

aget ate. | The or gani S9myEULes washed sud
L water—an

ang@fj um chl ori de sol uti on and extract ed h eth
shragrapicel

d saturated brine _dried over sqdium&igRsiteies
and evaporated to renove thes QlvBht. The resul ting
residue |s purified by siljca gel col urmm :
chromat ogr aphy (el uent: n-_Kexawel/ethyl (acetate = 9/1,
then 3/1) to give t-butyiN'[4 APCI-MS

(N-Benzy oxycarbonykibtgﬁggylanino)-2-cy&hﬁhhﬁﬁ0ﬁﬂ3ﬁM&H]+
tate o) ,

NN

75 APCI-MS
O o M/Z:267 [M+H]"
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(91 ny).
[ 4- (N be

APCl - M5 M Z: 414 [ MENH4] + (4) t-
nzyl oxycar bonyl - N- net hyl am no) -

But yl
2-

cyanophenoxy] acetate (2.42 g) obtained in (3) above

is

M Z: 339]
(2- Cyano

20 the title conpaand (2. 06
M H Reference Exanple 57:
phenoxy) - N- (5- chl oropyri di n-

treated in a simlar manner to Reference Exanple
43 to give

g). ESI-MS

2-yl)acetam de O

2=Cyano
Refef enc
Exgodion

phenoxyjyacetic acid (48.63 g) O

e Exanpl e 4% d5, 5801 ved in did
, thereto are added oxalyl chlg

talned tn 25
Hhorsdretdiame cal
ri de {irpedd ies

n) and
m xture
hours. T
and t her

g).,~foll
%

with 10
chl or of ot

room t enper at
i ce-wat ef,

N di et Nyt T or mamn
s stirred at 118 r
he reaction solutio
bt o i s added 2- ami
pwed by addi tion

f pyridine (8
fon solutioni

o hydr®

g), and the
re for 3.5

on ice-bath,
ridine (32.08
RABA-MS .

M /3. Vet Infetk- H 10

After adding
bout pH 4

ed with
successively

w th wat
car bonat
sodi um s

m___The ord\HMb Laver is washed
br, a saturated agyeQusOsodi um
& soI uti on and 10 ateoC"E)?rln

Ul f at e and evapor a to renove

hydr ogen
e, dried over
t he sol vent.

The resulting residue H¢ suspended in

chl oy of of m et hyl aget ate and coll ected b)}“jkq P4t on N
to give 283 [M+H]
(2- cyanophe -N-(5- chloropyrldln 2-yl|) acet am de
(51.58 g trate is’'concentrated ynder reduced
15 pressyre, ied by silica gel col um
uhi’Gn"atG;-i’a“uy I(cl dent—ehtorofor m +o gl ve—the—titte
compound (11.50 g) APCI-NM5s M Z: 288/ 290[ M+H] +

Ref er ence Exa

ReS B 6ITEs d?

| es

R%%tgg8ln a 5 corre 7 %ﬁ%ﬁg¥gt

rtln

ony -(5-

e S’ﬁ%q@%?ﬁﬁﬁ#ure%ﬁ“yé?ﬁ%c% ata,

No.Propertles_/

2-{4-Methoxycarbonyl-2-cyanophenoxy) -
chloropyridin-2-yl)acetamide
Example 26 is dissolved in N,N-dimethylacetamide
thereto is added sodium carbonate

is stirred at 100°C for 2 hours.

to the

resulting precipitates are collected by filtration,
successively with water,

and dried to give the title compound (1

r ARPCl - M5

(1.73 g)

reaction solution is poured

APCI-MS M/Z:346/348[M+H]*

(160 mgi,

...(5_

obtained in Reference

(15 ml),

and the mixture

After allowing to cool,

ice-water. The

washed

tetrahydrofuran .and diethyl ether
.20 g).
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HN N 580M Z: 332/ 334 M+H + \  \ N 119 Ref.

St ruct ur ePhysi cochem cal Ex. No. Properties CH3APCI - M5

59HN NM Z: 268 MtH| + N CH3 HN N 60\ O0OAPCI - M5

MZ:326[MrHl+ CH3 | o / N O CAPCI-M 61HN N

M Z: 332/ 334 MtH|+ O CI N O APgh- M5 62HN N

M Z: 366/ 368 MtH + O Br N C APCI - M5 63HN N

Reference Example 79: 3-Amino-5-methoxycarbonylmethyl-N-

(5-chloropyridin-2-yl)benzofuran-2-carboxamide

PN

LY

HN” N
LT e O
H,C
o Ty H,c\o,\mo ’
NH,

2-[2-Cyano-4-~ (methoxycarbonylmethyl)phenoxy)-N- (5-
chloropyridin-2-yl) acetamide (500'mg) obtained in Reference
Example 27 is dissolved in N,N-dimethylacetamide (15 ml),
thereto is added sodium carbonate (74 mg), and the mixture
is stirred at 100°C for 16 hours. After allowing to cool,
to the reaction solution is poured ice-water and extracted
with ethyl acetate. The organic layer 1s washed
successively with water and saturated brine, dried over
sodium sulfate and evaporated to remove the solvent. The
resﬁlting residue. is purified by silica gel column
chromatography (eluent: n—hexane/ethyl acetate/chloroform =
3/1/1), suspended in diethyl ether—-n-hexane, and then the
precipitates are collected by filtration to give title
compbund (180 mg). APCI-MS M/Z:360/362[M+H]"

Reference Example 80: 3-Amino~N- (5-chloropyridin-2-yl) -
benzofuran-2-carboxamide

/

H,

(o]

(2-Cyanophenoxy)-N- (5-chloropyridin-2-yl)acetamide
(150.00 g) obtained in Reference Example 57 is dissolved in
N,N-dimethylacetamide (1500 ml), thereto is added sodium

carbonate (60.8 g) and the mixture is stirred at 70°C for 7
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15

M Z:302/304[MtH + Ov "0 CH3 A HN N 64\ o 0APCI - M5
M Z:329/331[MrH + N+ /Il N O 120 Ref. Ex

St ruct ur ePhysi cochemical No . Properties . d HNN

6500APCl - M5 M Z: 318/ 320 MtH+ \ N CHg -Cd HN N 660

0~0APCI - M5 M Z: 451/ 453[ MrH t1z$, O NN CH 3 d

hours. After allowing to cool, the reaction solution is
poufed to ice-water. The resulting precipitates are
collected by filtration and washed with water several times.
The precipitates are dissolved in éthyl acetate, washed

with water and saturated brine, and dried over sodium

sulfate. The organic layer 1is treated with activated
charcoal. The insoluble materials are filtered, and the
filtrate 1is concentrated under reduced pressure. The

resulting residﬁe is suspended in diethyl ether-ethyl
acetate. The precipitates are collected by filtration,
washed with diethyl ether, and dried to give the title
compound (119.33 g). APCI-MS M/Z: 288/290[M+H]"
Reference Examples 81-102

The corresponding starting compounds are treated in a
similar manner to Reference Example 78, 79 or 80 to give

the following compounds.

Ref.

Structure Physicochemical
Ex. No. .

Properties

Q HN—<\}BI APCI-MS )
81 N M/Z:332/334 [M+H]*!
(0]

NH,
0 HN—%<t:>P—mﬁ APCI-MS
82 N M/Z:268[M+H]"
@]

NH,
o] HN—@‘CI APCI-MS
83 M/Z:287/289 [M+H]"
NH,




CH3 \ 67HN N APCI-M5 O O OM Z:318/320[ MtH + N O HN
N 68Br APClI - MS M Z: 366/ 368 MtH + N C 69CH3 HN N

APCl - M5 OM Z: 302/ 304 M+tH + \ N 121 Ref.
St ruct ur ePhysi cochem cal

HN* '

710 HN N APCl - M5 OM Z: 318/ 320[ M+tH] + \

Ex. No. Properties C
APClI -M5 N 70CH\ oM Z: 3592861 [M+rH + N/ C CH3 \

CH3 -~

Ref.

Ex. o Structure - Physicochemical
. . Properties
0 HN‘@‘”_ APCI-MS
84 M/Z:331/333 [M+H]*
. (0]
NH,
0 HN—-@—CHs APCI-MS
85 M/Z:267 [M+H]*
(@]
NH,
0 HN‘®~F APCI-MS
86 M/Z:271 [M+H]"
o]
NH,
0 HN-@-O\ APCI-MS
87 CHy M/7:283 [M+H]*
Y _
NH,
CHs 0] HN \ CHs
88 | N / APCI-MS
o V4 Y M/Z:326 [M+H]*
5 NH,
0 HN Cl
89 \N Y APCI-MS
. +
o Y M/Z:322/324 [M+H]
NH;
o W—\ /¢ APCI-MS
90 N M/Z:366/368[M+H]*
Br 0
NH,
APCI-MS
91 M/z:302/304 [M+H]*




Cl CH HN N 723 APCI - MB OM Z: 302/ 304[ M+H] +

Ref erence Exanple 73:

(2- Cyanophenoxy) - N- (4- chl or ophenyl ) -

N

acetanide Cl1 5

(2- Cyanophenoxy) acetic acid (30.00 g) obtained in
Ref erence Exanple 43 is dissopved in

N, N- di met hyl f or mam de
successi vely 4-chl oroaniline

(300 m),
(25.9 9),

thereto are added

4- GI matn

&355 met |

rfam nopyridine (22.7 g) and 1-
yl am nopr opyd e@rbadi i mi de hydr
122 and the m xture is stirre

Thyt=
m Dirdatthemical
d at pessarties

tenperatjre for 3 hours. The ction gofution IS
Fesidue 1o dilutf y@%' Mdepts | 9
. +
ace?gte letﬂamy / %.hed succeSS|J%@@‘%a%4§35[M+H]
water, 5% 5 hmﬂrochlorl acid, water and saturated
brine, diied dver sodi sulfate and evaporated to
renove the solvent The res ng residue is
suspended | i thezfre0| itates
areggol | ¢ |ve t he | ABGY .
conpound . A‘Cl-vs M Z: 287/289[MMﬂrﬁhﬁY320[M+H]
Ref erence Ies T74-NB7 The correspondlng starting
r‘nnr'nnllnrl‘gtn frnnfnrl -A—a——si-m-lar er - to
\JUIIH\JUII\JJ IIIIII T LB 4]
Ref erence Exanple 73 to glve t foIIo i ng conpounds.
Ref. Struct diHePhysi I Prdpedie@ss Br /
| 94 H,/\ M/7:376/378 [M+H]*
O
CHa APCI-MS
‘O‘ APCI-MS
96 /U\ M/Z2:451/453[M+H]"
—(3‘ APCI-MS
97 M/Z:318/320 [M+H]*
_Q— APCI-MS
98 M/Z7:366/368[M+H]"
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. HN 740APCI - M5 M Z: 331/ 333[ MtH + cc \ N CH3 HN
750APCI -MB M Z: 267 MrH + \ N 123 Ref.

St ruct ur ePhysi cochemi cal Ex.. No. Properties HN
760~APCI - M5 M Z: 271[MtH[+\ O N/ 1 O~CH3 77HN \
0~0APCI - M5 M Z: 283 MtH] + N Refegerence Exanpl e 78:

3- Am no- 5- net hoxycar bonyl - N- (5- chl oropyri di n-2-yl)
benzofuran-z-carboxanide Cl HNC 5

£

LA N4 1 P
= A7 Vet TIiuxXytal UUIIyI V4 LydIIUpITEIIUXy) =

(ﬂﬂ@ﬁopyridin-Z-yl)§% (1.73 g) ob@@y@ﬂtddhemical
Ref.eNence Exanple 26 is |ssolved in Properties

Nj¢dhmlwb%£tmnoe(15

C' APCI-MS

99 M/Z:302/304 [M+H]*
CHg N " — o |APCI-MS
100 ~ ° \_7 M/Z:359/361 [M+H]*
) (o]
' NH,
T ol APCI-MS
101 \ / M/Z:318/320 [M+H]"*
N
\ / Cl APCI-MS
102 N M/Z:302/304 [M+H]*
Reference Exémple 103: = (2-Cyano-4-hydroxyphenoxy)-N- (5-

chloropyridin-2-yl)acetamide

Cl Cl
SIS ¥
oL ! poag

To a suspension of (2-cyano-4-methoxyphenoxy)-N-(5-
chloropyridin-2-yl)acetamide (40.0 g) obtained in Reference
Example 65 in dichloromethane (2000 ml) is added dropwise
boron tribromide (173 g) at -58°C over 40 minutes: The

reaction solution is stirred for 26 hours while keeping the
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ReLEEERG 0N

thereto is added sodi um carbonate (160 ng), and the

m xture 1is stirred at 100C for 2 hours. After

allowing to cool, 10 to the reaction solution is

poured ice-water. The resulting precipitates are
collected by filtration, washed successively with

wat er, tetrahydrofuranand diethyl ether and dried to

give the title conmpound (1.20 g). APCl-NM

M Z: 346/ 348 MtH] + 124 Ref erence anpl e 79:

Hternal L q{g( Wq@ h—yqo_ﬁx aand 0°C, and then poured
t(’\cl;:’l_éﬁglegﬁrge&:'.d' nTﬁéylglbee&Z;?ftbg% Zégfﬁggxaa edecglllgcted by

2 [ 2 LRyiait0- 4whildaox e ahbogpyt &8 hANPharexy) - thdér reduced
chl oropyridi n-2-yl)acetam de (500 ng) obtained in
ReEsswiree emplion7(34. Higsafdthd mresulting solids (37.2

N, N- di rreth%l/l aﬁet mde (15.mM), theretq is added

Yodidmt cAPbOhEER (P nfflisAd OFd mcedwme j@hramategraphy
oG f t al low-n cqoal , .. t .

(tég}%e redctél?{)lnolxg)oéb%/gnneﬁang%lure |cle-v\ot/a/tq3r OczfnoglJVOe the title

axipanied 1 mid et hypacatate. 7 B aamiglitayer is

washed successively with water and saturated brine,

Rérflearereer Examgplen sliPfiat e andt-Aenviaporathgi tax y-rolfe-chloro-

thecgg_!vent. The fresulti ng residue is purified by

PR Fe1Y W AR Y ahroif i R yiyAe el uent :

n- hexane/ et hyl acetate/chloroform= 3/1/1), suspended

i n_digthyl/~et per:--n-hexane, and then the
"at are collected by filtration to give title
orrpouplqp (180 ng). APCI-M5 M Z: 360/ 362 MtH] + Ref er ence
Exanpl e 80: 3-Am no-N-(5-chloropyridin-2-yl)- 20
benzof.uran- 2- carboxam de Cl _ o
(2- Oy 2t HRE A IR G Eh St P (o Ehopanstzside 2-
113000 obtgjned. yj n C ' .
0 Estag e R N e SRSt atn RO, FrarRaenss 1o
tireaddded ns adisumid% 1 aaboRat & d G R @hANELRDHIE XU give
is stirred at 70C for 7 125 hours. After allowing to

theolt i tilige coaporineh (2dl4uttigin i APGIoMiSed! /7o 30de’-306k [@4+H] ¥

The resul ti precipitates are caollected b
3%@ ed Wx'h watdrt-Edenyarhanylmethoxy-2-

cyanophenoxy) -N- (5-chloropyridin-2-yl)acetamide

| Ly

O B ST
(o]

Ho N H,C \ﬂ/\o \\N

N
o
CH,

(2-Cyano-4-hydroxyphenoxy) -N- (5-chloropyridin-2-
yl)acetamide (5.75 g) obtained in Reference Example 103 is
dissolved in acetdne (160 ml), and thereto are added cesium
carbonate (8.08 g), t-butyl bromoacetate (4.58 g) and
sodium iodide (3.64 gq). After the reaction solution is
heated under reflux for 8 hours, cesium carbonate (1.89 qa),
t—bﬁtyl bromoacetate (840upl) and sodium iodide (875 mg) are

further added, and the mixture is heated under reflux for
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The precipitates are dissolved in ethyl acetate,
washed 5 with water and saturated brine, and dried
over sodium sulfate. The organic |layer is treated
with activated charcoal. The insoluble materials are
filtered, and the filtrate isoconcentrated under
reduced pressure. The resulting residue is suspended
in diethyl ether-ethyl 10 acetate The precipitates
are coI cted f||tra washe

i Blurs. i etrreeqqmél Cebhbi t g lagwed to
c%)fli (ATLH.I\@ '%g' 38%%9%%'?] teé?fetk@(agfr?e%§ 1-2 with

e cofresponding starting conpounds

loreatRdiridta orliz siddildgr ramertien RefanenaedExanle ethyl
78, 79 or 80 to give the follow ng conmpounds.

aReft.aSter.uct ThePlyzjagdchebayeat Es. do.det opeeri eodiNm gulfate
Br APCl - M5 81NM Z: 332/334[MH—%il NH2 o HN cH3APC | - NS
a@@Nsza@@ N@ +tg NES™MRNE/ ApCP . The resulting

28 HP of
ur% 373! Cocheni C§| EN%%C% eelr Eécééu_r_nnH'\fl'}romatography
(%ﬂﬁ%@t,%é&&%&&&@ﬁ?ﬂé\ﬂwé_ 3/1, 2/1, and then 1/1) and

thereafter by NH-silica gel column chromatography (eluent:
hexane/ethyl acetate = 2/1, then 1/1) to give thé title
compound (4.02 g). APCI-MS M/Z:418/420[M+H]"

Reference Example 106: 3-Amino-5-t-butoxycarbonylmethoxy-

N—(5—chloropyridin—2—yl)benzofuran—2-carboxamide

e
H,C o y
[a ]
we YO {
CH, 0 2

(4-t-Buthoxycarbonylmethoxy-2-cyanophenoxy) -N-(5-

chloropyridin-2-yl)acetamide (8.18 g) obtained in Reference

'Example 105 is treated in a similar manner to Reference

Example 79 to give the title compound (5.72 g).
APCI-MS M/Z:418/420[M+H]"
Reference Example 107: 3-Amino-5- (2~methoxyethoxy) -N—- (5-

chloropyridin-2-yl)benzofuran-2-carboxamide

\)L U PN
HO/CK\N /(I\/”\n \N|

- - Hc/ \/\o/:]:(o‘ ;

(1) (2-Cyano-4-hydroxyphenoxy) -N- (5-chloropyridin-2-
yl)acetamide (100 mg) obtained in Reference Example 103 is

dissolved in tetrahydrofuran, and thereto are added 2-.
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0 NH2 HN \ / CH3APCI - M5 .85M Z: 267[ MFH + 0 NH2 HN
FAPCI - MB 86M Z: 271[ M+H] + 0 NH2 HN-\ 0APCI - M5 87CC
CH3M Z: 283 [MrH[+ O NH2 CH3 HN-~ N APCl-MS / CH3 881 N
OM Z: 326 [MH+ ONH2 / APCI-MS ~ O HN ~ -d 89N Ci
OM Z: 322/ 324 MrH] + NH2 HN - 13i D-Nz Cl APCl - MS

90M Z: 366/ 368 M-H] + Br O NH2 o HN / C APCl - MS N+

91M Z: 302/ 304] MtH] CH3 O NH2 127 Ref.

methoxyethanol (9.30 ml) and triphenylphosphine (31.0 g).
To the mixture is further added dropwise diethyl
azodicarboxylate (22.2 ml) under ice-cooling. The reaction
solution is warmed to rooﬁ temperature, stirred for 17
hours and concentrated under reduced pressure. To the
resulting residue is poured diisopropyl ether, and the
insoluble materials are removed by filtration. The
filtrate 1is concentrated under reduced pressure. The
resulting residue is purified by silicé gel column
chromatography (eluent: chloroform/ethyl acetate = 10/1) to
give, as a crude material, [4—(2—methoxyethoxy)—2—
cyanophenoxyl]l -N- (5-chloropyridin-2-yl)acetamide (71.48 gq),
which is used in the next.step without further purification.
APCI-MS M/Z:362/364 [M+H]" |

(2) The -crude material (71.48 g) containing [4-(2-
methoxyethoxy)—2—cyanophenoxy]—N—(5—chloropyridin—2—
yl)aéetamide obtained in (1) above is treated in a similar
manner to Reference Example 78 to give the title compound
(24.40 g). APCI-MS M/Z:362/364[M+H]?

Reference Examples 108-112
(2-Cyano-4-hydroxyphenoxy) -N- (5-chloropyridin-2-
yl)acetamide obtained in Reference Example 103 and a
corresponding alcohol are treated in a similar manner to

Reference Example 101 to give the following compounds.

Ref.

. Physicochemical
Ex. No. Structure Y

Properties

APCI-MS

CHs o HN@—CI
| M/Z:375/377
108 N N M+H]"
/ \/\O 0 [ ]
CHs NH,
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Struct ur ePhysi cochem cal Ex. No. Properties O HN C
APCl - M5 N+ 92. 0 /M Z: 333/ 335[MrH N+ O 0 NHZ O HN

Cl APCl - M5 93N M Z: 318/ 320[ MtH + 0 CH3 NH2 CH3 O HN C
APCl -M5 N+ 940~ M Z:376/378[M+H] 0. o NHZ 0 H
APCI-M5 - C 95NH M Z: 431/43353%Fﬂ+ o HNCI N H3O0
CONH2 0 OHN\ / C

E:Ref. Structure Physicochemical
. No. Properties
G APCI-MS
109 o/\/o\/\o I‘EII\/{[E}.{??G/408
CH3
' G APCI-MS
110 J\ M/Z:466/468
[M+H]*
CH3 CH3
CHa

APCI-MS

111 “(} M/Z:461/463
+

N\/\O [M+H] :
CHa .

—O— APCI-MS
112 >< @:%—xﬁ M/Z:463/465

Reference Example 113: (2, 4-Dicyanophenoxy) -N- (5-chloro-
pyridin-2-yl)acetamide

. o H
“Lo' m’\v j;;l cl
A Pous NQ

4-Nitrobenzonitrile (3.02 g) and potassium cyanide
(2.02 g) are dissolved in dimethyl sulfoxide (100 ml), and
the solution is stirred at 100°C for an hour. The reaction
solution 1is allowed to cool to room temperature, and
thereto are added potassium carbonate (1.49 g), 2-chloro-N-
(5-chloropyridin-2-yl)acetamide (10.42 g) obtained in
Reference Example 26(1) and sodium iodide (8.76 g), and the
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APClI - M5 N 960 M Z: 451/ 453[MtH + NHZ CH3 CH3 | 97-
APCI-M5 O O HN O + NM Z: 318/ 320 MtH] O NH2 Br O HN /
C APCl - M5 N+ 98M Z: 366/ 368 MtH] O NH2 128

Ref . St ruct ur ePhysi cochem cal Ex.. No.Properties CH3

APCI - MS HN CI 99N M Z: 302/ 30§ +H + bg CO NH2 CH3 CH3
- APCI-M5 100~/ O N c~

mixture is stirred at 60°C for 4.5 hours. The reaction
solution is poured to Water, and the precipitated solids
are collected by filtration, washed with water and air-
dried. The resulting solids are dissolved in ethyl acetate,
and the solution 1is dried over sodium sulfate and
evaporated to remove the solvent under reduced pressure.

The resulting residue is purified by silica gel column
chromatography (eluent: hexane/ethyl acetate = 5/1 to 1/1),

and the resulting residue is then suspended 1in ethyl
acetate-diisopropyl ether. The precipitates are collected
by filtration and dried to give the title compound (2.81 g).
APCI-MS M/Z:313/315[M+H]"

Reference Example 114: 3-Amino-5-cyano-N-{5-chloropyridin-

2—yl)benzofuran—z—carboxamide
g Oy

u \N mﬂQCI
. N// i, o] |

SO
(2,4-Dicyanophenoxy)-N- (5-chloropyridin-2-yl)acetamide

N7 ~N

(1.02 g) obtained in Reference Example 113 is treated in a
similar manner to Reference Example 79 to give the title
compound (0.96 q). APCI-MS M/Z:313/315[M+H]*

Reference ’Example 115: (3-Chloro-2-cyanophenoxy) -N- (5-

chloropyridin-2-yl)acetamide
o - o - o Y
c,\)ku JI\/N)/ -— H,CTO\)l\N/(Nj — Ho\)l\u/“\/nj
o]
n Ho\)Lu 7 a
saanloah
< S cl SN

(1) 2-Chloro-N-(5-chloropyridin-2-yl)acetamide (30.68
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30

M Z:359/361 [MtH + g o NH2 H3 O APCI-M5 1010 HN / C
M Z:318/320[M+tH + N/ O NH2 CH3 O HN Cl APCI - M5 .
102NM Z: 302/ 304 MtH] + O NH2 Ref erence Exanpl e 103:

(2- Cyano- 4- hydr oxyphenoxy) - N- ( 5-

chl oropyridi n-2-yl)acetam de;$4Cl To a suspensi on of
(2- cyano- 4- net hoxyphenoxy) - N- ( 5-

chloropyridin 2-yl)acetanide (40.0 g) obtained in

Ref er ence e 65 in dichloronmethane (2000 m) is

gddd@iiadr”@éim Harenas ibrasmlde 18 s é%lsssal@’ezﬁ/elrn N, N-
The, 10 ctlon qutlon ' irred,.f
lml?r hy\LAﬂhteqrm meledpei nbg(ﬁﬂ m]12,9 reertnoal ear%s)&eerc%tsuodlu% acetate

@t weeny)-, 206, angh OGni RPEréheg e@u&%@d 5@ iE@eTWARN .5 hours.

The preC|p|tated solids are collected by filtration,
Thaes hrechotiitcn watlert, i cand sdrd ieldiieddevi e cattedl  gpredsstie e . washed
A portion (24.3 g) of .the resulting solids (37.2 5 Q)
%%ﬁwaefd Vblytfswa%%r gendcéaﬁﬁﬁagﬁﬂo#ﬁﬂ@gr aptipe solution

I ent ;; chl or of orm net hanol /1-10 ve t

i EE ot "CER LB AE2 WY M SRR a0k R ac Civated
dﬁ%fr%%rlce Eesarrn;lh% 1841 t Ba £ NG %M@é&&%%& 5uﬁhb9r Oreduced
pyri di n- '2- yl') benzof uran-2-carboxam de C 10
pressure. The resulting residue is suspended in n-hexane
and crystals are collected by filtration, washed with n-
hexane, and dried to give N-(5-chloropyridin-2-yl)-2-
acetoxyacetamide (30.58 g). APCI-MS M/Z:229/231[M+H]?

(2) 2—Acetoxy—N—(5—chloropyridin—2—yl)acetamide (30.36

g) obtained in (1) above is suspended in methanol (1200 ml),

and thereto is added potassium carbonate (22.0 g) under

ice-cooling. The reaction solution 1is warmed to room

temperature, stirred for 0.5 hours, and concentrated under

reduced pressure. Ethyl acetate (1500 ml) and ice-water
(1000 ml) are poured to the resulting residue, and the
mixture is extracted with ethyl acetate. The organic layer
is washed with saturated brine, dried over sodium sulfate,
and evaporated to remove the solvent under reduced pressure.
The resulting residue is suspended in a small amount of
ethyl acetate, and thereto is added diisopropyl ether. The
precipitated crystals are collected by filtration, washed
with diisopropyl ether and dried to give 2-hydroxy-N- (5-
chloropyridin-2-yl)acetamide (22.85 g).
APCI-MS M/Z:187/189[M+H]"

(3) 2-Chloro-6-nitrobenzonitrile (187 mg) and 2-
hydroxy-N- (5-chloropyridin-2-yl)acetamide (183 mg) obtained

in (2) above are dissolved in N,N-dimethylformamide (2 ml}.
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NH, (2-Cyano-4-hydroxyphenoxy)-N-(5-chl oropyridin-2-

yl )acetam de (321 ny) obtained in Reference Exanple

103 is treated in a simlar manner to Reference

Exanple 79 to give the title conmpound (274 ng).

APCl - M5 M Z: 304/ 306] MtH] + 15 Ref erence Exanpl e 105:
(4-t-But hoxycar bonyl nmet hoxy- 2-

cyanophenoxy) N- (5-chl oropyri di n-2-yl)acetam de HO Cl

g@ Cyano- 4- hydr oxyphenoxy) - N- (5- chl or opyr.i di n- 2-

Tﬂ ¥ etsé?ﬂﬂU&éOPS 175 agifeghted) r%e@h%%serﬁf)@l i fidride
m 93 dngl 1q:lessc%ovleldn n aﬁ.ﬁ&&%stéé%ame ck?%rlq] tghec{oq'}cﬁ.tlons,

cesi um™ catbon

tlhéoﬁi@.&@:@&@t 8 s( 438 r@d FH SoHuHs,i QﬁdeEt}(éieaﬂ) d)s poured a

After the reaction solution is heated under refl ux

shauré tedursqueess ummeamntiomat eh{dr 88eg)solutimut yfollowed by
bronpacetate (840pl) and sodium i odide (875 ng) are 25
eP‘GFtaﬁéﬁoédtd’é& glytlhélcrﬁtﬂt@re |T§1%é>d%9@dlllﬂﬂdéryerref31%é”a5hed

addltl onal hau The reaction_sol_utj.
Wl%%o ooF tBoqug ggnéﬁnlé% % vegdfﬁsl a1t$?lfate

akHd EQa%o%aWtht01@%H8#@“¥H@‘§Uﬂ%éﬁ¥‘hnd¥¥jﬂéHﬁbed pressure.

extracted wth ethyl acetate. The organic |ayer is
Ttel ewksoMaringodiesidus f as esﬁspeddedapcmr at-éban g-ehinhveopropyl

the solvent. The resulti n(g residue is purified by
e§|’flle|rcafglélteé‘<ﬂdurrrﬁ%r%¥ﬁa? gfapdyve(éhgetitle Compound (286

m?ﬁxan %tlh)qu %'_%tﬁ/g gﬂvf Hﬁhl and then 1/1) and

ereafter siTica ol utm chr omat ogr aphy

Re€kwente hexansi et hyli@cet at g-ardinb-4-en dfdINt B-chloro-
give the title 10 conpound (4.02 g). APCl-M

pWEEZd4 182420 MeH]ze fRefagr-@nce riboargn ielel 06:
3- Ami no- 5-t - but oxycar bonyl met hoxy-
N- (5-¢hl Pyri di n- 2-yl ) benzof ur an- 2- car boxani de

? xycar bonyl ne X -Q«@mcphenoxy)-l\l—(& 15
ESEEET\zgropyrldln 2-yl)ac i (3-18 g) obtained in ,
fef ence Exanpl e 105 di's M, r eat ed in a simlar manner
to Reference Exanple 79 to give the title conpound
(5 72 3gph1A@@2mmmwm[w&m@m®m@ﬁ e
(2-met hoxyet hoxy) - N- ( 5-
Y&I%P&F&Biﬂlid&u n(-227 %/II‘}‘J))en%%/%%%ﬁdzlEaﬁﬁé%ﬁP&Q Example 115 1is

dissolved in N,N-dimethylacetamide (10 ml), -thereto 1is
added cesium carbonate (333 mg) and the mixture is stirred
at 100°C for 8 hours. The reaction solution is allowed to
cool, and thereto is added ice-water. The precipitates are
collected by filtration and waehed with water. The
resulting precipitates are dissolved in hot ethyl acetate,
washed with saturated brine, and dried over sodium sulfate.
To the organic layer are added activated charcoal and NH-
silica gel (5 g), and the mixture is filtered to remove the
insoluble materials. The filtrate is concentrated under
reduced pressure. The resulting residue is suspended in
ethyl acetate-diethyl ether and filtered to giVe the title
compound (112 mg). APCI-MS M/Z:322/324[M+H]*
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No C1 HCd (1)

(2- Cyano- 4- hydr oxyphenoxy) - N- (5- chl or opyri di n- 2-

yl )acetam de (100 ng) obtained in Reference Exanpl e
103 is dissolved in tetrahydrofuran, and thereto are
added 2 131 net hoxyet hanol (£380 nml) and

tri phenyl phosphine (31.0 g). To the mxture is
further added dropw se di ethyl azodicarboxylate (22.2
m ) under ice-coolin The reaction solution is

eIy OGRR et bl iire, | ot PRHEP TomerRF il =il oro-
t La r=. r.educe: . To the resulting
Bési ul?le 2i é’qgg%?lg%f&r%glo%r %ﬁg{b%e elr%,e and the
insoluble materialg are renoved by filtration. The

fi Itrﬁ\teHLs °co%fa??trat ed under, reduced pressure. The
re m‘ing?&ﬂ g i ifﬂg}ymsilica gel colum 10
c}é;&:fogr—&phy—eel u C $0Fo ornm et hyl acetate =
10/41) Svo give, as alcrige material,
Hed- ( 2- met hoxyet howy) - 2- cyanophenoxy] - N-
(5-chloropyridin- 2-yl)acetam de (71.48 g), which is
used 2i-Rrettihe xRt nS e beintzeut fiurd hess Ppukgt | @ald I-hydroxy-
APCl - M5 M Z: 362/ 364 MtH] + 15 (2) The-crude nateri al _
NCAB-4Blgropyntidiimi—2g l4ac2tamide (560 mg) obtained in
nmet hoxyet hoxy) - 2- cyanophenoxy] - N- (5- chl or opyri di n- 2-
Refrredcem d&*Rdihed 1ir (4) " abdbe i sdiFeqt¥gdin 40 N/ N-

e g ad SUE LS RoR N AT o638 Jbh Aorassim
AR vBefatencel Exanpl es 108td#2 stirring at 60°C overnight,

(2- Cyano- 4- hydr oxyphenoxy) - N- (5- chl or opyri di n- 2-
ppltpssduani ¢erbbraiteed (BhORefg) ente Ekanpher 103dded ato the

HSUEROIdNg abcotil e isated i A Sl or TN cor 4
BRI S BRSPS SR GRleiro, o1, end
thereto is poured ice-water followed by extraction with
ethyl acetate. The organic layer is washed with water and
saturated brine, dried over sodium sulfate, and treated
with activatéd charcoal. The insoluble materials are
removed by filtration and washed with chloroform-methanol.
The filtrate and washings are combined and concentrated
under reduced pressure. The resulting residue is suspended
in diisopropyl ether and filtered to give the title
compound (104 mg). APCI-MS M/Z:317/319[(M+H]"

Reference Example 118: Methyl 2-formyl-3-hydroxybenzoate
and methyl 4—formyl—3—hYdroxybenzoate

CHO

OH OH OH
—_— +
CHO
COOMe COOMe COOMe

Methyl 3-hydroxybenzoate (75.5 ¢g) 1is dissolved in

trifluoroacetic acid (2 L), thereto is added hexamethylene-
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[MtH + // o o CH3 NH2 132 Ref. Ex _
Struct urePhysi cochem cal No . Properties . OHN/ C
| APCI-M5 N 109i o M Z:406/408 0 NH2[ MtH ] CH3 1100
APCI-M5 0 HN N c' M Z: 466/ 468 o / o [MtH)+ O NH2 CH3
CH3 CH3 111HN C1 APCI-M5  aBWZ: 461/ 463 O j~ [ MtH) + N

tetramine (141.4 g) at room temperature, and the mixture is
heated under reflux for 3 hours. The reaction solution is
concentrated under reduced pressure and water is added to
the resulting residue. The mixture is adjusted to pH 8
with potassium carbonate and sodium hydrogén carbonate,
diluted with water and extracted with ethyl acetate. 'The
organic layer is washed with saturéted brine, dried over
sodium sulfate, and evaporated to remove the solvent under
reduced pressure. The resulting residue is purified by
silica gel column chromatography (eluent: 'hexane/ethyl

acetate = 8/1, 5/1, and then 2/1) to give methyl 2-formyl-

- 3-hydroxybenzoate (54.6 g) (ESI-MS m/z: 179[M-H]") and

methyl 4-formyl-3-hydroxybenzoate (4.4 g) (ESI-MS m/z:
179 [M-H]") .

Reference Example 119: Methyl 4—cyano—3—hydroxybenzoate

CHO cN
@ ) "
—_—

COOMe COOMe

Methyl 4-formyl-3-hydroxybenzoate (1.96 g) obtained in
Reference Example 118 is dissolved in formic acid K50.ml),
thereto are added hydroxylammonium chloride (0.85 g) and
sodium formate (0.85 g) and the mixture is heated under
reflux for 14 hours. The reaction solution is concentrated
under reduced pressure, diluted with water and extracted
with ethyl acetate. The organic layer 1is washed ‘with
saturated brine, dried over sodium sulfate and evaporated
to remove the solvent under reduced pressure. The
resulting residue is suspended in chloroform/diisopropyl

ether, and the precipitates are collected by filtration to
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CH3 NHz C o HN APCI-M5 C\3 3 M Z: 463/ 465 112N +
~O~~ CH3 0 H[MH) NH2 Reference Exanple 113:
(2, 4- Di cyanophenoxy) - N- ( 5- chl or o-
pyridin-2-yl)acetamde o b 511+ Cl-( NO- 0 Cl C
4-Ni trobenzonitrile (3.02 g)13nd potassi um cyani de
(2.02 g) are dissolved in dinethyl sulfoxide (100 m),
and the solution is stirred at 100C for an hour. The

reaction soqlytion is allowe

gtlé’ﬁpertﬁﬁuréltgﬁd EOMPREREL o g @%adéiI d pot ?&%more’ he
te . 0

fggE?%E%ropyrlé%cgétr%)agttgﬁ1gk (ﬂ%?%ff“é)pggfgﬁﬁgd ?%d the

- reehetenge Bedmhe 26{4) podiseddumpydigiel{Ba76ggl, column

and the 133 m xture is stirred at 60C for 4.5 hours.
chirema¢agraphy deluentn hexpoer/edhyd waredmteard 3/Rd to give

d lid
%gi%'é@' PR B Rl ot i Ty (5 R
are g n%%O|WEQ%hﬁlgthﬁ oacetate,_ 5 %%%adu%iﬂgﬂﬂdﬁyhdfbonyl—_

Fred over m sul ate and evap ted to renove
ph%ﬁo%@bvanu5u&%Qbrb@@QQQanQe§aq@@etamlde

H

o] cl/ﬁr N\

Ao N9 0 o Y
{-]
cl Meo/ﬂ\[::]:o\JJLu Sy
N
CN

Methyl 4-cyano-3-hydroxybenzoate (655 mg) obtained in
Reference Example 119 is dissolved in acetone (20.ml), and
thereto are added 2-chloro-N- (5-chloropyridin-2-
yl) acetamide (897 mg) obtained in Reference Example 26(1),
potassium carbonate (773 mg) and sodium iodide (637 mg),
followed by heating under reflux for 40 minutes. - The
reaction solution is concentrated under reduced pressure,
thereto is added water and the mixture is extracted with
ethyl acetate-tetrahydrofuran. The organic layer is washed
with saturated brine, dried over sodium sulfate, and
evaporated to remove the solvent under reduced pressure.
The resulting residue is suspended in chloroform-
diisopropyl ether and the precipitates are collected by
filtration to give the title compound (1.16 g).

APCI-MS M/Z:346/348 [M+H]" |
Reference Example 121: 3—Amino—6-methoxycarbonyl—N—(5?

chloropyridin-2-yl)benzofuran-2-carboxamide
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The resulting residue is purified by silica gel colum
chromat ography (eluent: hexane/ethyl acetate = 5/1 to
1/1), and the resulting residue is then suspended in
ethyl 10 acetate-diisopropyl ether. The precipitates
are collected by filtrationiasd dried to give the
title conpound (2.81 g). APC-Ms M Z: 313/ 315] MtH] +
Ref erence Exanple 114:
3-Anino-5-cyano-hb(5-chloropyridin-
2-ydl ) benzofur &y “car boxanfde Cl 1% /=

Med: oxy) - N- e T N 1yl ) acet am de
(1.0 crpbt ined in. Réfere amgple 113 is treated
ina simlar manner to Reference,Exanple 79 to give
the title conpound (0.96 g). APCl-NMs

M Z: 2E3(23 15[ avkeH] S+ HRef vareariom yExdrepiox v 13- (5-

4§¥Chlorq;Z;qyanopheno§%b;N—(5- ' , )
Qﬁqﬁ%ﬁ*qﬁq%%ﬁ%ﬁb%ﬂﬁﬂg dfﬁ% Qﬁ.Q%_qquat%%Bed in Reference

e Py (e R PLORVEL T K KRR AT R g RE 30 m)

tNd¥etd nes hydfeamesuden( @3¢ bdnatd he3etig) Sagddethe mixture
sodi um acetate (24.55 g), and the m xture is stirred

ist BOCAext &t hbAPSC fdhedrbavrsen Foleutieactiiondidaituddion .is
with ethyl acetate, washed 5 successively with

ter
P Sh it A0 Tbr {51 Rie. SHIUHTRE 1B < A b KR oL Lected by
I.um s g i t CliiyV. d Qg , ;
fra]%g t%héﬁbml’l ;uré;s?}ee%} s‘f} lctgfr?:f:‘wgalgcte\rq{lata!e}lcfijl uér;d ea?{ofle urg&églﬁc@d ko give
e ISR cBigdiesll (831 Mees dueed s-Maupenders 138 [M+H] *
n- hexane and crystals are collected by filtration,
Redsiremnad tHxanpl®e Héddandle il driehna yihwdroxybenzoate
N- (5-chl oropyridin-2-yl)-2- acetoxyacetam de (30.58
apCl - M5 M Z; PB31[ MrH + (2) OH
E;;éetoxy—#ké5- I Yo di—R-2-y | et am de (30.36 Q)
ot aFfRd in (1) dbove is suspended ) n@et hanol (1200
nfOMe and t her et 6°P™® added pot assi HPP¥ar bonate (22.0
g) under 15 ice-cooling. The reaction solution is
war meld )t o Medthylt enperfatmd, - Sthydeak fegnh @ dour 62.23  g)

nd .concentrat ed under
obtained in Reference Example 118 is suspended in methanol

(150 ml), and thereto are added an aqueous solution (15 ml)
of hydroxylammonium chloride (3.56 g) and an aqueous
solution (15 ml) of sodium acetate (4.36 g) .under ice~
cooling. The mixture 1is warmed to room temperature,
stirred for 2 hours, and evaporated to remove methanol.
The resulting residﬁe is diluted with water and extracted
with chloroform. The organic layer is dried over sodium
sulfate and evaporated to remove the solvent under reduced
pressure to give methyl. 2-hydroxyiminomethyl-3-
hydroxybenzoate (9.89 g). APCI-MS M/Z:196[M+H]"

(2) Methyl 2-hydroxyiminomethyl-3-hydroxybenzoate
(10.57 g) obtained in (1) above is suspended in chloroform

(100 ml), and thereto is added triethylamine (19.35 g)
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reduced pressure. Ethyl acetate (1500 m) and
ice-water (1000 m) are poured to the resulting
residue, and the mxture is extracted with ethyl
acetate. The organic layer 20 is washed with saturated
brine, dried over sodium sulff&te, and evaporated to
renove the sol vent under reduced pressure. The
resulting residue is suspended in a small anount of
et.hyl acetate, and thereto j,s di i sopropyl
u?98¥ pr ettp |9%ﬂ§§P%TystaIS'%ﬁe Slecte%ﬁ tefblEature,
tEhkﬁhBEbQEetgﬁs%’ﬁrMé h di ggp ggpyhseta%%re@n@r@&swfge to
to give 2 I'or opyridin-2-yl)acetamde
thé2. 86s@) tiAPClsdfutM s 1S8R Hhin(18gs. The reaction
2-Chl oro-6-nitrobenzonitrile (187 ng) and 2-
shydtden- Ng 5sthroedpyat draoR- ;ne)nm@éftaémr@e f283 3yays, and
bt ai ned, 30 2) above are dISSO
cREKE Pt Ayl FOfetm do_ (FTHRGES 195 7 41RS oiastivgh Pydrogen
cggggﬁaﬁg %o9l33 'nqﬁifgwgé”ﬁhygﬁtg§c£§9n Wg%hu%@gbroform
I ce-cooling. Under the sane coo I ng conditions, _
THextof@ahscstidyes fier @Qriedr sovand héhefies dums qumﬁ&xh and
a saturated aqueous ammoni um chl ori de sol ution
evapPoaEedbyt® é%l’ﬂpﬁetltdh? \/\F@hvéﬂhylur‘éﬁﬁéft aredugpd pressure.

rganlc l.ayer er and saturat.ed
TRE AR ober ERE T d oo 1t BV Ed ARC RS (ps0 mL),
tESErE‘éS the %Qidc’?%“ Bﬁg%lhﬁd%gﬁb&ﬁgﬁéur@is 6'hg), and the
resulting residue Ps “Sispended i n - hexane. dllsopropyl
nekhere fisl kefiededand dblomd tlemp@iree urite flort 150 admuawsd The
(286 10 ny APCI - M5 M Z: 322/ 324[ M+tH] + Ref erence
reREApPE 19GLUBL dwi e 49EhnBEdo- N5 pRIt6Fe- acidified with
r benzof uran-2-car boxam
By hgrEobhl o R Retty Ao LR iR wish phloroform.
T)ﬂe) %%%Ia%mcha(y%714 1@)dppéav 8§Qr' ﬁagﬁégasmcguliﬁml @nd then
IS dissolved in N, Ndinethylacétamde (10 nl),
thpbethdStoa&émﬂvﬁe$hbws©awbmnateukB&&anﬁesuﬂtﬂﬂgareSLdue
m xture is stirred at 100C for 8 hours. The reaction
isol guppaAnfsedal ipwedthpl cwtahﬁddth@@@r@py% affeleRyr - The

PFPELPAtPORSa T SHAP O 19, Tt B CTREIORotll gy the title

cgﬁgghﬂbtq@esla@Q di ssol ved in hot ethyl acetate,
washed with saturated brlne and dried over sodium
Esd-Mat ®/Z:176 [M-H] "~

Reference Example 123: 2- (2-Cyano-3-methoxycarbonyl-

phenoxy)-N~ (5-chloropyridin-2-yl)acetamide
R~
Cl/\n/ U o ~C
e LY
Cl =
H
CN

COOMe COOWMea

Methyl 2-cyano-3-hydroxybenzoate (1.70 g) obtained in
Reference Example 122 is treated in a similar manner to
Reference Example 120 to give the title compound (2.69 qg).
APCI-MS M/Z:346/348[M+H]"

Reference Example 124: 3-Amino-4-methoxycarbonyl-N- (5~
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To the organic |ayer are added activated charcoal and
NH silica gel (5 g), and the mxture is filtered to
renove the 25 insoluble materials. The filtrate is
concentrated under reduced pressure. The resulting
residue is suspended in ethy41acetate-diethyl ether
and filtered to give the title conpound (112 ny).
APCl - M5 M Z: 322/ 324 MtH] + 136 Reference Exanple 117:

- Ami no- 4- met hoxy- 5-chloro-, .
T AP U e 2 R R B CARRR 08
2- Met hoxy-.6- phkt,cobenzonitrile (589 ng) and 2- hydr oxy-
5 N (5-¢hlior ri din-2-yl)acetarg de}( O cg) obt ai ned
in ﬂ;jeren$h anpl e 135(2) +gsalved in N N
s retfhy®tcet ani de (10 m ),,. an ﬁﬁbto i s added

potasw um carbonate (81 acm;;c).oA ter stirring at 60C

overni ght, potassi um carbonate 10 i.s further
adde@‘H@79¥§QHT%ﬂ&%EHQ%¥Q%ﬂqﬂﬂ%ﬁgﬁﬂW£%héﬁ% ure is

tirr t,.100C f.qr S./qT reach t i
ARy ey Far b o ol R g HefSrence
FlnpQwed1 By @xt recdd0ad Witkh a ekhyli lagetmdrthedhéo Reference

organic layer is washed with water and saturated
Axaimpd.e didledcowdrves ddieurhigulef aramp it t (s )15 with

activated charcpal . The.,insoluble materials are
AP&B%%W;F‘% &/ 48 B Hind washed with

fqrm | o%he filirate and washingsears-chioro-
I%%%%%%E ad%g%gﬁggnt%ggéd under %educed pressure{ T%e o
P88 it 79 16 Pt filfr SSrspediietbx dnii ¢k | sopropyl et her
and filtered to give the title 20 conmpound (104 ny).
APCI -M5 M Z:. 3 319[ MtH] + Referen Exanpl e 118:

Met hyd~2°{ o dj¢ ~hydr ox 2pat'el\_and net hyl
At #3-Teydr oxyben CHO OH COOMe Met hyl
3- hydr oxylenzoate (75.50¢g) i Mdissolved in 25

trifluoroacetic acid (2 L), thereto is added
hexametani rene -kt Hely e 140~ d5-gh bdrompmdin-2-
tenperature, and the mxture is . _
yl)benzofuran-2-carboxamide (2.01 g) obtained in Reference

Example 78 is suspended in tetrahydrofuran (20 ml)-methanol,

thereto is added 4 N aqueous sodium hydroxide solution (5

- ml) under ice-cooling, and the reaction solution-is stirred

at room temperature for 13 hours. The reaction solution is
concentrated under reduced pressure. The resulting residue
is diluted with water, and the mixture is adjusted to
around pH 3 by pouring 10% hydrochloric acid under ice-
cooling. The precipitates are collected by filtration,
washed successively with water and ethanol, and dried to
give the title compound (1.87 g). ESI-MS M/Z:330[M-H]"
Reference Examples 126-127

The ester obtained in Reference Example 121 or 124 is
treated in a similar manner to Reference Example 125 to

give the following compounds.
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15

heat ed under
concentrat ed under

i s
added to

reflux for 3 hours. The reac
reduced pressure a
the resulting residue. The m xt

tion solution
nd water is
ure is

adjusted to pH 8 5 with potassi um carbonate and sodi um

hydr ogen car bonat e,

dilutediagth water a

nd extracted

wth ethyl acetate. The organic |layer is washed wth

saturated brine, dried over sodiumsulfate, and

evaporated to renove the sol vent under reduced:

pressure. The resulting residue is purified by 10

SI|I gel| col um chromat ography (el uent:| hexane/ et hyl

a%r" ﬁ?& 8/1, 5/1, advdrobenre/ 1) to givel ReyhyFochemical
3- hydr oxybenzoate (54.6 g) (ESIFMS AFgperties

179 M H) - ) and nethyl 4-fornyl - 3- hydr oxypenzoate (4.4

g) (ESI-M Q . nce Exanpl e

119: Met hy OH CH COOwe

COOVE Met | 1 96-193

obt b fied i 59) 269361332 [14-H]

formc aci ydr oxyl

ammoni um g¢hl ori de (0.85 gi, and 20 sodium formate (0.85

g) and the mixture is heated under reflux for 14

Rotfr-s Fhe—+eactior—seolutoen—+s—eoncentrated Hreet

reduced priessure, diluted wat er and extracted

wi th ethyll ace ate The el ani\c E@yer is washed with

saturated |bri Aed ove sgdi um sul fate_and

evapgf at ed 29 A thésol vent under | Feftied _

pressure. |The tin§ residue i s suspepiéd: 330/332[M-H]

chl orof ormi dii gopropy] ether, and the prpcipitates

are collegtew bycfiltration to 138 give the title

conpound (10.66 g). Furthernore, the filtrate is

concentrated under reduced pressure and the resulting

residue is purified by silica ge

R@Eé@@ﬁh@gﬁﬁﬁﬁﬁﬂﬁﬁ|yﬁ®t
5 the title co

gi ve

col umm

npound (1.08 g). ESI-NMs

|ﬁ%ﬁﬁ%&@ﬁﬁﬁm&@ﬁ@lw

(M-Zh136PpeiyH] dRef-@rgid ®eBrafplrant2d:carboxamide
2- (2- Cyano- 5- met hoxycar bonyl -

(¢}

3~-Amino-5-carboxy-N-

2~-carboxamide

suspended

successively dimethylamine
hydroxy-benzotriazole

dimethylaminopropyl)carbodiimide

under

temperature for 14 hours.

with water

ice~

NH,

(1.51 q)

in pyridine (15 ml),

hydrochlorid

(1.37 g)

hydroch

cooling, and the mixture is

(100 ml) and thereto 1is

(5-chloropyridin-

thereto

and

added a

phenoxy) - =ghloropyridin-2-y tam de
! Y@‘}Q‘“@*& f’(%“@?g‘
o} H C’N [o]
NH, g :

2-yl)-benzofuran-

obtained in Reference Example 125 is

are added

e (0.77 q), 1-

l-ethyl-3-(3-

loride {(1.79

g)

stirred at room

The reaction solution is diluted

saturated

aqueous sodium hydrogen carbonate solution to adjust to pH

8-9.

The precipitates are collected by filtration,

washed
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spFegsaiBelyt kbt yatsr
t%iéaesﬁﬁo%&h (1eEByh Lacehabe-fel f120y %@fé%mﬁhe

0 MeO OH CN MeO 10 Met hyl 4-cyano-3-hydroxybenzoate
(655 ng) obtained in Reference Exanple 119 is

di ssolved in acetone (20 m), and thereto are added
2-chl oro-N-(5-chl oropyri di n-2- yl)acetam de (897 ny)
obt ai ned in Reference Exanplie®6(1), potassium
carbonate (773 ng) and sodium i odi de (657 ng), 15
fol l owed by heating under reflux for 40 ninutes The

reaction sol ution |s conce t ed under duc
@ﬂ’éﬂ %ﬁ'faer} ]anda?‘i’we S uF8 gdve the

organrc tayer is'was saturated rine, dried

R@Y@EeﬁeélEnhﬁphéateazgnd3ao evaporated to renove the

sol vent under reduced pressure. The resulting residue
i s sUbperdethoxylikl aaifdbrobtatinedpiopheierpareabdampde 126

o £d demiGFATECL T )L APCYE VEFRP2E 38 BAGEMALE Jaarple

5ﬁf%5eg9$eE{ﬁgp%8}§g% ? ?ﬁ#&%uﬁd@Ethoxycarbony| N-(5-

| oropyridin-2 n- 2- car boxam de 139 MeO

MO0 NH2 ClI 2-(2-Cyano- 5- nethoxycarbonylphenoxy) N (5-
chl orepyridin—2 y'\acctam de(l 03—g)—obtatrred—n
NXN-QbUethylacetan1d E 6HE , 5 thereto S a@@%@ertles
< adi um r\arln nat o and +bha s e e

uuuuuu FoohRate \Jl "UT aita—t e Xt ure Ib SUTTTCEU

at 100C for 4 hours. The reaction solutiop.is poured
to water at | ected by
filtrati and dried to
give th SAPCI-MS

M %2346/
2-cyano-

DM/ BeBB9V 361 [M+H] ™

APCI-MS
130 M/Z:359/361 [M+H]"
Reference Example 131: t-Butyl [2-cyano-4- (methoxy-

carbonylmethyl)phenoxylacetate

0 CH,
0 o AeH,
CH
H3C\OJ& 3

N

Methyl (3—cyano—4—hydroxyphenyl)acetate (9.56 g)
obtained in Reference Example 12 and t-butyl bromoacetate

(11.7 g) are treated in a similar manner to Reference
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COOve COOVE N-wOH (1) Methyl
2-fornyl - 3- hydroxybenzoate (9.23 g) obtained in

Ref erence Exanple 118 is suspended in nethanol (150
m), and thereto are added an aqueous solution (15 nl)
15 of hydroxyl ammoni um chl origle (3.56 g) and an
aqueous solution (15 m) of sodium'acetate (4.36 Q)
under ice cooling. The mxture is warnmed to room

tenperature, stirred far 2 hours, d_evaporated to
Exaiie€ i frangiive fhe taddi icr?&ﬂoé’%’i%gu‘eleﬁ SRl ut ed

A\@j&hﬁgﬁ%ﬁ&,%&%{}lﬁ ted 20 with chloroform The

organic 1ayér 1's d over sodium sulfate and

RRVRRQNRL & lath1@mvse :t he 2s@lyeent- @RIt Heduatbhonylnethyl) -
pressure to give nethyl. 2-hydroxyim nonethyl - 3-

piyedhoooy] laeretdat eqi® 89 g). APClI-MS M Z: 196] MtH] + (2)

Met hyl 2-hydr oxyi pi nomet hyl - 3- hydr oxybenzoate 25

(10.57 g) obtaineg in (1) above is suspended in

chl or gf or OH and thereto is added
361'\et (19.35 g) 140 under ice-cooling. At the
samt e trifluoroaceti.c anhydride (25.40

g) is added dropwise to the resulting solution over

30 mitmBrgyl The (Zeamtanmr 4-selaithiary dar iy et bt idwnoxy] -
tenperature for 3 days, .and 5 therefo is added a )
agqtedss $hPutat ed) sSRTEHIRFIr SherRe LR HRfrfat @X%'Ipﬂtel on3l 1is
followed by extr.action wth.chl the o ' :
tlre?fé:re\ﬁiesl T & ol\a}L S qrrrﬁagn\gqees]glj i s%rﬁé ecral{gaendE e\;glp%rad;ét gt give

the rarme ddvpaflaentl .umle{) I ediIedip e 48 [M-HIE
0

resulting residue is dissolved in nethanol (150 m),
REF etrfegrcet 0 Esamplbed poBassi urd cEayene4{-18usthpxygagoonyl-

the mxture is stirred at. roomtenperature for K 50
n}ﬁtﬁlﬁléé?heﬂ%‘ylr'é‘&cﬁ‘d‘i?wjtﬂxgﬁli%' YU W@t St er |

acidified with conc.. hydrochl oric acid, and then
extracted with clfoyororm The organic |ayer is dried
over nagnesi uny te and then 15 evaporated to

renmove the s&l}gnt, and the resulting residue is
Ppéjspeth9l acet ate-dii sopropyl ether. The
pregrpitaresyare collected by filtration to give the
title conpould (8.71 g). ESI-MS M Z: 176[ M H

[2-Cyano-4- (methoxycarbonylmethyl)phenoxylacetic acid
(5.00 g) obtained in Reference Example 132 and 2-amino-5-
methylpyridine (2.60 g) are treated in a similar manner to
Reference Example 57 to give the title compound (5.17 q).
APCI-MS M/Z:340[M+H]"
Reference Example 134: 3-Amino-5-methoxycarbonylmethyl-N-

(5-methylpyridin-2-yl)benzofuran-2-carboxamide

o e
H3C\0/u\/©/\/8—<0 N

NH,
2—[2—Cyano—4—(methoxycarbohylmethyl)phenoxy]—N—(5—
methylpyridin-2-yl)acetamide (4.10 g) obtained in Reference
Example 133 is suspended in t-butanol (80 ml). To the
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20 Reference Exanple 123:

2- (2- Cyano- 3- net hoxycar bonyl -

phenoxy) - N- (5-chl oropyridin-2-yl)acetamide OHIl H N
Cl 0 HCNY -CN COOwve COOva CI Met hyl

2- cyano- 3- hydr oxybenzoate (1L48 g) obtained in

Ref erence Exanple 122 is treated in a simlar manner
to 25 Reference Exanple 120 to give the title conpound

2. 69 M Z: 346/ 348 Ref I
3 358257001 naCAS oYt A Bbnyl PNLCH £a1 (30 a7 Bd the
rEQ%QEBHy%bQM@1%nyhkp%ﬁggéH7ﬂhé%fx¥é¥W@£1ﬁ@r one hour. To
Cyano- 3- net hoxycar bonyl phenoxy) - N- (5

tabl onepytidinn- 2sylyacet anide Eburkdy) ddavateelrin and the
Reference 5 Exanple 123 is treated in a simlar manner
precRefEpénsearexsrplected by §ivé rendonit Wasbefpdidid water,

B RS, SIS T i st

AP@@ZQEUEZE : 3264fpgyam de Cl 10 HO L
met hoxycar bonyl - N- (5- chl or opyri di n- 2-

yl ) benzof uran- 2- car boxam de (2.01 g) obtained in
Ref erence Exanple 78 is suspended in tetrahydrofuran

INDUSARIAkefREROCABILAdYet 0 i s added 4 N aqueous sodi um
i de sol uti.on i ce-coolin and

hyd
tﬁer&530t|&ﬁ%ﬁﬂ{n|%ﬂmPgu§?|rﬁggeréf L'y oBm & et cally
aEeEp%ébﬁeu %&tTQ%éf%E%'f§1f%&éﬂt6wlesanaogs%etrahadhas an

under reduced pressure. The resulting residue is
edckbllledtwihhiatery @ﬁdetheomlimaneanﬁ.&MGﬁHﬁﬂtd(ls useful

around pH 3. bg pouring 10% hydrochl oric acid under
apc@ medicament for prevention and treatment of diseases

caused by thrombi and emboli.
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20

20 cooling. The precipitates are collected by
filtration, washed successively with water and
et hanol, and dried to give the title conpound (1.87
g). ESI-M5 M Z: 330 M H - Reference Exanples 126-127
The ester obtained in Referenge Exanple 121 or 124 is
25 treated in a simlar manner to Reference Exanple
125 to give the follow ng conpounds. 142 Ref.
Struct ur ePhysi cochem cal Ex. _No.Properties O HO O N
Cl ESI-M5 126/ M Z:330/332FMH°® NONR2 ONC N
127ESI - M5 OM Z: 330/ 332[MH NHZ HO O Reference
Exanpl e 128: 3- Am no- 5-di et hyl am nocar bonyl - '
(5- Cﬁloroﬂvrb%&%a%d#lﬁﬁ OfBéﬁﬁo%u?ﬁhboﬁéﬁhdﬁt&@b5 of
3- Ami no- 5- car boxy- N-(5- Chl oropyri di n-2-yl) - benzof ur an-
arlzoxdii:de (1.51 g) obtained in Reference Exanple .
125 is suspended in pyridine (15 nl), thereto are
added succesgivel y1 di met hyl ani ne hydrochl oride (0.77
g, 110 hyd enzotr| azole (1.37 g) and.

9

1-ethyl - - t hyl am nopr opyl ) car bodi i m de
hydrochlo d- 41”79 9)

R Ml
g 4
R
N~ a—¥—co-N{
H RS

wherein Ring Z is a group of the formula:

A is a single bond or a group of.the formula: -NH-;

Y is a lower alkylene group, a cycloalkanediyl group,

phenyl group or a saturated heterocyclic group;

the

a

R?! and R® are the same or different and each is a hydrogen

atom, an optionally substituted lower alkyl group or an

optionally substituted saturated heterocyclic group,

or R

and R° combine together at the ends to form an optionally

substituted nitrogen-containing saturated Theterocyclic

group along with the adjacent nitrogen atom;

R} is a hydrogen atom, a halogen'atom, a lower alkyl group,

a lower alkoxy group; a cyano droup, Or an amino group
optionally substituted by 1 to 2 lower alkyl groups;
Ring B of the formula:

is an optionally substituted benzene ring; and

R® is a hydrogen atom or a loWer_alkyl group,
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under ice-cooling, and the mxture is stirred at room
tenperature for 14 hours. The reaction solution is
diluted with water (100 mM) and thereto is added a
saturated 15 aqueous sodi um hydrogen carbonate

~solution to adjust to pH 8-947The precipitates are

collected by filtration, washed 143 successively with
wat er and ethanol, and dried to give the title
compound (1.50 g).. APClI-M5 M Z: 359/ 361[ MtH| +

ORe fPe YR ASEATRA Gl 110 R eeRp takd & aydidx yihar &qd d

oDt e i el Genee BOML e 2 SBlA % RSN o -
itshg fRIIPMIYI tGIMYHRES. 4 Ref . Struct ur ePhysi cochemi cal

Ex. .Properties O ONC APC-M H3C N 129N

M, 59/ 361] CH 3 ONH2 ONC N OAPC - M5
Aﬁg;EMq%; 35 h?G '[N%Fﬂ+ H3QA 2 O :

3. The compound according to claim 2, wherein the
“optionally substituted lower alkyl group” for R* or R® is
an unsubstituted lower alkyl group, a lower alkyl group
substituted by an amino group optionally substituted by 1
to 2 lower alkyl groups, a lower alkyl group substituted by
a hydroxyl group, a lower alkyl group substituted by a
lower alkoxy group or a lower alle group substituted by a
pyridyl group; |
the “optionally substituted saturated heterocyclic group”
for R* or R® is tetrahydropyranyl;
the “optionally substituted nitrogen-containing saturated
heterocyclic group” formed from Iﬁ,. R® and the adjacent
nitrogen atom, when R* and R® combine together at the ends,
is a pyrrolidinyl group, a morpholinyl group, a
pyrrolidinyl group substituted by a hydroxy-lower alkyl
group; a pyrrolidinyl group substituted by a hydroxyl group,
a thiomorpholinyl group, a piperidyl group, a piperidyl
group substituted by a hydroxyl group, a piperazinyl group
substituted by a hydroxy-lower alkyl .group, a ‘piperidyl
group substituted by a hydroxy-lower alkyl group, a
piperazinyl group substituted by a lower alkyl group, a
pyrrolidinyl group substituted by a lower
alkoxycarbonylamino group, a piperidyl group substituted by
an amino group optionally substituted by 1 to 2 lower alkyl

groups, an oxopyrrolidinyl group, an oxomorpholinyl group,
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N CH3 Reference Exanple 131: t-Butyl

[ 2- cyano- 4- (net hoxy- 10 car bonyl net hyl ) phenoxy] acet ate

H3C 0 0 CH3 "'knOH3 CH3 Met hyl
(3-cyano- 4- hydr oxyphenyl )acetate (9.56 g) obtained in

Ref erence Exanple 12 and t-buiyl bronoacetate (11.7

g) are treated in a simlar manner to Reference 144
Exanple 30 to give the title conpound (15.18 Q).

APCI - M5 M Z: 323 gN%NH4 ]+ Reference Exanple 132;
aPZ-@?SﬁBJ@mPWEPﬁ %Fd&rb@ﬁ?PHeth?P) Oﬁ%@h%%?}%xetlQﬁouPr an

© %bqygﬁgggzﬁH g%o &Bar onyFﬁé?iIH% A s%ﬁﬁalR%§ed by a
163«@1:151%@*&@45&@1' Ry RRAS! eeE Exanpl e 131 i's

treated in a simlar manner to Reference Exanple 43 to
thieve“sdherated e hedmpaumnat 1(ik]l. d8ogp” ESIr M is a piperidyl
M Z: 248 M H 10 Reference Exanple 133:

9FOMP-Cyano- 4- (et hoxycar bonyl -

t hyl ) ph I di t
rI—rﬁl N)é[)zp(;‘gl%é%kmpn&%hdgiaycc%rrgdg“ Ir‘r:é)t rﬁ%l)nhgfoiy earcejtnc}lg‘glngr B

igcid  He D) rOREAI G196 brih ROf eebee i BdER epd3%@Ndor  two
2-amno-5 15 net hyl pyridine (2.60 g) are trea ed in a

ggpmplsar sedrréedt oinRependroe lgxafipbm 53 tlmaboyent hetom, an
title conpound (5.17 Q) APCl - M5 M Z: 340[ MtH| +
ORELOREAdy QQé]lower alkyl group, a hydroxy group,

s SRR o nﬁ.Sz-y e By b 3505V bR RHPge 20 %Y 9roup
substituted by an optionally substituted saturated
heterocyclic group, a substituted carbonyl group, an
optionally substituted amino group, a nitro group, a cyano'

group, a 4,5-dihydroxazolyl group and a group of the

formula:
—C=—=N—0H
NH,
5. The compouhd according toldlahn 4, wherein the

“optionally substituted lower alkyl group” as a substitﬁent-
for Ring B is a lower alkyl.gfoup optionally substituted by
a'group selected from the followings:

(1) a lower alkoxycarbonyl group,

(2) a carboxyl group,

(3) a carbamoyl group optionally substituted by 1 to 2
groups selected from (a) a lower alkyl group, (b) a lower
alkoxy-lower alkyl group, (c) a hydroxy-lower alkyl group,
(d) an aminoalkyl group optionally substituted by 1 to 2
lower alkyl groups, and (e) a lower alkoxy dgroup,

(4) a carbonyl group substituted by a morpholinyl group,

(5) a piperidylcarbonyl group substituted by a hydroxy-
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2-[ 2- Cyano- 4- (net hoxycar bonyl net hyl ) phenoxy3-N-(5 0 O
NH2 et hyl pyri di n-2-yl)acetam de (4.10 g) obtained in
Ref erence Exanple 133 is suspended in t-butanol (80

m). To the 145 m xture is added potassiumt-butoxide

(136 ng), and the reaction pgution is heated under

reflux for one hour. To the reaction solution is

poured ice-water, and the precipitates are collected

by filtration, washed with water, 5 and dried to give

liowe rt iatllkevlc@rr;w«md (3 77 g9). APCI-NMs M Z: 340[ I\/H-H]+

| NDUSTRI AL | TY The resen 0 d 1 _

(éﬁaﬁﬁ%‘[ﬁqﬁpcr Y (i?t‘)r %r&:%]pt%f) sﬂ\l}% %ﬁgﬁ ? b& Pess aaroxy
1S nd has an excellent inhibitory effect

l'b%'; nd%{ he éfore is useful as a nmedicament for

(FJf)eVantct@ﬁb@ﬂylltr@mwntsuﬁstdj‘csﬁmsbycaasddydiwoxyl group-

thronbi and enboli. 146 CLAIMS 1. A carbanoyl -type
Sblé)ﬁziaftmlrt&d demerddwle agfoUhe f or mul a [ 1] : 5 wherein

n oftheforrrula or NAis a single

n%’ érydi j‘rygu SFHRhEFbrmula: -NH: Y is a | ower

kyle URyi B 196G Ra argﬁ_,cy group, a 10 phenyl
(@Ro g&rg:rogat ulr ted het e}}:ocycll?ﬁc group; R4 and R5 are
twa:e s‘@ml@naﬂy erads@nhteath lievexr hyedrlagen afmompan as  a

optionally substituted | ower al kyl group or an
sopisitdriratent sfipst Ringed §{ﬁ ufr‘ ait@uehe@ék@éymgr@ugr qgfionally

nd, R5 conbi ne to t he .end an
P 1 AR B A1 bR i o o (Hd:
tuyr €r i C group along wth the adjacent
(f}ila}t :réog%ﬁ:%a m (%E(M%s a hydrogen atom a hal ogen atom
(@) ewvelrowad Kyl 1 lgrsons rbany overowh Koxy group, a cyano
group, or an am no-group optionally substituted by 1

30 2 lonar & IKAxyrdipe,
(4) a hydroxyl group,

(5) an aminooxy group optionally substituted by 1 to 2
lower alkoxycarbonyl groups,

(6) a lower alkoxy group &substituted by a lower alkoxy
group,

(7) a carbonyl group substituted by a group selected from
morpholinyl group, a piperidyl group or a pyrrolidinyl
group,

(8) a carbonyl group substituted by a hydroxypiperidyl
group,

(9) a piperidylcarbonyl group substituted by a hydroxy—
lower alkyl group,

(10) a pyrrolidinylcarbonyl group substituted by a hydroxy-
lower alkyl group,

kll) a carbonyl group substituted by a lower alkyl-
piperazinyl group,

(12) an amino group optionally substituted by 1 to 2 groups
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20 Ring B of the fornmula: is an optionally substituted

benzene ring; and R3 is a hydrogen atomor a | ower

al kyl group, 147 or a pharmaceutically acceptable salt

t hereof. 2. The compound according to claim1, wherein

Rng Z is agroup of the fojggla: or 5 3. The

conpound according to claim2, wherein the

"optionally substituted | ower al kyl group” for R4 or

R5 is an unsubstituted | ower al kyl group, a | ower

sglientegt ofFomsubst)i t @ ed IeTan Ao FXWP opt (nald y lower
bstituted hy 1 to 2 | r. al kyl groups, a . ower

2 SR sEn Yl RO Rl &by Do b TR KD, S

(haver 5 aldeyh, ;HQ4P SEBSHT %%%n%ﬂ%} S MEF i BLKOXYpY 0P o 2

or a |lower alkyl group substituted by a pyridyl

guoas, ddileectopt | phahl Yasulstlidwdreda Blagur gtedp, (b) a lower

het erocyclic group” for R4 or R5is

- ad &opymleWesy L asoype (ept pomadrpxyaBewieruteddkyl group,

Pl 2T oreHa S Ra TS e LT B eAParBrre roup
o%ﬁﬁ%n:gil@nglu%tcﬁmer&? H}Pgl_ett:}ﬁrz laﬂovieh:e AN gicufs; and

yrrolidinyl group, a norpholinyl group, a

(pynr al igdiomyl ofr ahe Fdysiuliart ech-NH-aC R3O | ower
al kyl 20 group, a pyrrolidinyl group substituted by a
thedr 0¥Y GIHOWP SHOBRLEHELEhIPY nyn geptponal pyperubiiituted
roup i peri dyl roup supstituted by a hydroxyl _
SRFBaRteR i vot S ShpUPLUBSt 14 (Tt bytuent 1o Ring B
18Y d0X s OVEF o @b K\ @itaUl e &1 PhPerd d¥k+ygLeUR heterocyclic
substitufed by a hydroxy-Iower al kyl group, a 25
gpbper agphybngt byp suibstitwted My aahowerombkyt dryayncarbon
a pyrrolidinyl group substituted by a | ower
d&PKexycar bonyl ami no group, a piperidyl group
bsti t ut y . an amno group pptionall ubstituted
B SR e CheRte A b Gag Pt AT for Ring
BIRGUR, HYUBHBRMD! PROhh NYhLSF OERted4By2R group selected from
oxot hi onor phol i nyl group, an oxopi péridyl group, an
theofopéoainggl: group, or a piperidyl group substituted
bi a _| ower al koxycarbonyl group; and the "saturated
(et 8r d6Yeri @ LfPayp'ItomP Y is a pi peri dyl

(2) a hydroxyl group,

(3) an amino group optionally substituted by 1 to 2 groups
selected from (a) a lower alkyl group, (b) a lower alkoxy
group, (c) a lower alkoxy-lower alkyl group, (d) a hydroxy-
lower alkyl group, (e) a lower alkyl group substituted by
an amino group optionally substituted by 1 to 2 lower alkyl
groups, (f) a lower alkyl group substituted by an aromatic
hydrocarbon group, and (g) a lower alkyl group substituted
by a pyridyl group,

(4) a morphoiinyl group, a_pyrrolidinyl group, a piperidyl
group or a thiomorpholinyl group,

(5) a hydroxypiperidyl_grdup,

(6) a piperidyl group substituted by a hydroxy-lower alkyl
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5 group. 4. The conpound according to claim3, wherein
Ring B is a benzene ring optionally substituted by
one or two groups sel ected independently froma

hal ogen atom an optionally substituted | ower alkyl
group, a hydroxy group, 10 apsgptionally substituted

| ower al koxy group, an oxy group substituted by an
optionally substituted saturated heterocyclic group,
a substituted carbonyl group, an optionally
$UbSituted amino group, a nitro group, a cyano

oup, a 4. 5:dihydroxazol yl 0 and .a.. group_of_the
REF8r Ry SrOLEANt Bk it HRSEDHRbGRG e o aRRGreRY-Tower
glgyMmdroperaig the "optionally substituted | ower
al Kyl group” as a substituent- for Ring Bis a |ower

e kyd ppwaap apitybral pyrsubsyl tegt@ado by 20 a group
selected fromthe follow ngs: (1) a |ower

Hhkoxgehi pbaYLY gsslystitureda asboxgrogpdups (B)sabstituent
| I ti | bstitut by 1 tp, 2

S0 00IRL 20 b PRI Sy o R LSRRy et Ppyed by 1 o

3 YPRJup LB A Oy | VG BhKYEo BT OWPngé ) @

hydr oxy-1 ower al kyl group, (d) an am noal kyl group

dpt ionadver sabstl tat@do by 1 to 2 | ower al kyl groups,
and (e) a | ower al koxy group, (4) a carbonyl group

Subst i kanesd KRk RT | VY hrofiip(5) a
j\peri.dyl.carbonyl gr ubstituted by a hydroxy 149
&Jwear ha\?/irﬁx}@?loalu"‘b?lg( %fp%?%‘?’l di nyl car bonyl group
aubst i tdiad Dikandydr p)ower alkyl group, (7) a
car bonyl group substitut ed by a hydroxyl group- 5

SUbst i tawesd gl ety -oydwayr culdkard@yl agiyas oxyl group, and
(9) a _pyrrolidinyl carbonyl group; the "optionally
@bt iRNAREY ovRfe 1l akadn e budowdr a  substituent for

G100, P, Raebe S L LR TBUASERE g O dover
d1ark g B8P0l ,oup,
(8) a lower alkanoyl group substituted by an amino group
optionally substituted by 1 to 2 groups selected from (a) a
lower alkyl group and (b) a lower alkanoyl group,
(3) a lower alkoxycarbonyl group,
(10) a lower alkoxycarbonyl group substituted by an
aromatic hydrocarbon group,
(11) a carbamoyl group substituted by 1 to 2 lower alkyl
groups, |
(12) a lower alkylsulfonyl group, and
(13) a lower alkylsulfonyl group substituted by a
morpholinyl group.

6. The compound according to claim 5, wherein Ring B
is an unsubstituted benzene ring.

7. The compound according to claim 5, wherein Ring 2

is a group of the formula:
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(2) a |l ower al koxycarbonyl group, (3) a |ower alkoxy
group, (4) a hydroxyl group, 15 (5) an am nooxy group
optionally substituted by 1 to 2 |ower al koxycarbonyl
groups, (6) a |l ower al koxy group substituted by a
| oner al koxy group, (7) a cagbonyl group substituted
by a group selected from 20 norpholinyl group, a
pi peridyl group or a pyrrolidinyl group, (8) a
carbonyl group substituted by a hydroxypi peridyl
aro 9),a piperjydyl\car ppnyl group substituted by a
7N 25 | owep A kyl gfoup, (10) a
pyrrolldlnylcarbonyT group substituted by a hydroxy-
HH@M@bfydgg group, (11) a carbonyl group substituted
a |ower ‘al kyl - piperazinyl group, 30 (12) an am no
| Iot|onaIIy substituted by 1 to 2 groups 150
gctgd from (a) a | ower al kyl group, (b) a |ower
oxycar bonyl group, and (c) a | ower al kanoyl group,
.(13) a carbanoyl group optionally substituted by 1 to
groups selected from(a) a |lower alkyl group, (b) a
per _cal kyl group, (c) a hydroxy-I|ower
a [lower al kyl group substituted
an AarmiT g ptional ly substituted by 1 to 2
ower al kyl groups| and (14) a group of the fornula:
-C>NH—C (=NH) NH2;R% he "oxy:group substituted by an

bstit d t h t
R e he g S b e PR ER: o dpRRrng eV SXaRRay ot cup

RSUP§tht?289pb¥e§e§€EHr%E%% Q%%G&QQX%WlﬁgggrOUp

optionally substituted by an aromati c hydrocarbon

Agroup; thiyelr: tiatiengd carhomtdo grtpip s #n  amino groﬁp
substituent for Ring 15 B is a carbonyl group
0§GB§P@ﬂdﬂdeﬁ?S§l§uéa§ St edt elof omlovae fadl HyoWwi @goups, a

' h&%&ox Iomer alkoxy group, (2) a hydroxyl group,

Y gro
B) a lower alkyl group optionally substituted by a group
selected from the followings:. |
(1) a lower alkoxycarbonyl group,
(2) a carboxyl group,
(3) a carbamoyl group optionally substituted by 1 to 2
groups selected-from (a) a lower alkyl group, (b) a lower
alkoxy—lower alkyl group, (c) a lower alkyl group
substituted by a hydroxyl.group, (d) a lower alkyl group
substituted by an amino group optionally substituted by 1
to 2 lower alkyl groups, and (e) a lower alkoxy group,
(4) a carbonyl group substituted by a morpholinyl group,
(5) a piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group,

. (6) a pyrrolidinylcarbonyl group substituted by a hydroxy-

lower alkyl group,
(7) a carbonyl group substituted by a hydroxyl group-
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(3) an am no group optionally substituted by |.to 2
groups 20 selected from(a) a | ower al kyl group, (b)
a |l ower al koxy group, (c) a | ower al koxy-Iower al kyl
group, (d) a hydroxy- |ower alkyl group, (e) a | ower
al kyl group substituted by péyam no group optionally
substituted by 1 to 2 Iower al kyl groups, (f) a | ower
al kyl group substituted by an aromatic 25 hydrocarbon
group, and (g) a lower al kyl group substituted by a

spipsitdyutgdowg pedylyd wmopipal i nyl group, a pyrrolidinyl
roup pi peridyl gro or a thionorpholinyl group,

%@) ahﬁgﬁpﬁﬁgpﬁﬁgPdePnﬁfoup, 30 (6) a piperidyl group
bst I al kyl 151 group, 7) a
(YD F&g %ql*api 1%%%%&%%% y group, (7)

pyrro Inyl gr up Su by a hydroxy-1 ower

cal kyla gooeR, aakexl8)yraupowpit ialnall1vpiserazitiedOup group
5 the "optionally substituted am no group” as a
ssdbstiedudmon toe Roddowingsdan ani no group optionally
agbstltu 1 to 2 groups selected fromthe

( IPoﬁPﬁ&?xy(lﬁrguFbmer al kyl group, (2) a |ower

(Qlkgxxohgwe l?fgvcﬁ mq%% 3) a hydroxy-1| ower

IkyI group group, (5) a | ower

(abk@xyoM@weﬁlab&@n@ykngmoup, (6) a hydr oxy-| ower
al kanoyl group, (7) a |ower al kanoyl group substituted
(dy a howeoxyls ggiokianoyl oxy group, (8) a | over alkanoyl

I substi t ut ed b an anino up
Rlbs PRI 05buBg o) REP suRrudie oy 1 to 2
1|091\é?r a"’llk Cgrr% n%r(ot%j | oner al kanoyl group (9)
| ower oxycar on rdup, 20 (10) a | ower
(al)koawaMnyhlgbgyp ersh | tsuloed ibyitaa layormt lewer alkoxy

hydr ocar bon group, (11) a carbanoyl group substituted
gypuP,to 2 Iomer al kyl groups, (12) a | ower

3!,) (I;)élpscglg u g%)lﬁ‘%y bst15tu(t1?8 bay laom(/;errofpg K efeé’geoc?y{:rom a

morpholinyl group, a piperidyl group or a pyrrolidinyl
group,

(8) a carbonyl group substituted by a hydroxypiperidyl
group,

(9) a piperidylcarbonyl group substituted by a hydroxy-
loWer alkyl group,

(10) a pyrrolidinylcarbonyl group substituted by a hydroxy—.
lower alkyl group, | |

(11) a carbonyl group substituted by a lower alkyl-
piperazinyl group,

(12) an amino group optionally substituted by 1 to 2 groups
selected from (a) a lower alkyl group, (b} a lower
alkoxycarbonyl group, and(c) a lower alkanoyl group,

(13) a carbamoyl group optionally substituted by 1 to 2
groups selected from (a) a lower alkyl group, (b) a lower

alkoxy-lower alkyl group, (c) a lower alkyl group
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nor phol i nyl group. 6. The conpound according to claim
5, wherein Ring B is an unsubstituted benzene ring.

7. The conpound according to claimb5, wherein Ring Z
30 is a group of the formula: 152 the forrmula: is 5 or
or RlL is a halogen atomor a % gwer alkyl group; R2is
a group selected fromthe fo} ow ngs: A) a hydrogen
atom a cyano group, an amino group optionally
substituted by 1 to 2 lower alkyl groups, a 10

El‘il)hﬁrtol@tgafbuby B aydowylal ydumr oapdoptibnal | gzower alkyl
sel ected fromthe follown

bstit b
9? uf) Sa' ﬁ@%@ %\?%%%ﬁ?ganwlgpo@ﬁwp( f)ptaoeérl&axyqubstltuted
t%;qu;{,o 15 (Rer® S 5\}3] 250%/ ptionally substituted
y

1to 2 groups ron1 a) a |lower alkyl

@riQu rupa dfowele R de@Ner:| CMBINERICKENHINGUP, ofC) a
| oner al kyl group substituted by a hydroxyl group,

Dd) & |aworal kydreupupubsubsttedt by by ganugnised egrt@dd from
tlogﬁ]l, substituted by 1 20 to 2 |ower alkyl
Hd9%) a | ower al koxy group, (4) a carbonyl

(qqo%p ukﬁ;l fﬁgﬁ} g%buﬁpgrphol|nyl group, (5) a

pi peri ylca ony ubstituted by a hydroxy-

(20wer naldevxvar eudug,6) a pyrrolidinyl carbonyl group
substituted by a hydroxy- 25 | ower al kyl group, (7) a
(Gar BenyAmigro g subsep t Lerall by auhydlbuyédgbyu@ 1$32 groups

AL BB S B o v
KRN 7SR BRI SPGB S yarony-
lower alkyl group, (e) a lower alkyl group substituted by
an amino group optionally substituted by 1 to 2 lower alkyl
groups, (f) a lower alkyl group substituted by an aromatic
hydrocarbon group, and (g) a lower alkyl group substituted
by a pyridyl group,
(4) a morpholinyl group, a pyrrolidinyl group, a piperidyl
group or a thiomorpholinyl group,
(5) a hydroxypiperidyl group,
(6) a piperidyl group substituted by a hydroxy-lower alkyl
group, |
(7) a pyrrolidinyl group substituted by a hydroxy-lower
alkyl group, and
(8) a lower alkyl-piperazinyl group;
A is a single bond; and
R® is a hydrogen atom.

8. The compound according to claim 7, wherein R? is
a group selected from the followings:
(1) a hydrogen atom,

(2) a cyano group,
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(1) a carboxyl group, (2) a | ower al koxycarbonyl

group, (3) a |lower al koxy group, (4) a hydroxyl
group, 10 (5) an.am nooxy group optionally substituted
by 1 to 2 |ower al koxycarbonyl groups, (6) a |ower.

al koxy group substituted bydfiﬁomer al koxy group, (7)
a carbonyl group substitute y a group selected from
a 15 norpholinyl group, a piperidyl group or a
pyrrolidinyl group, (8) a carbonyl group substituted

(By aryaiogpipewpdpbtignedpy ESpsdigiured dyy car bony lower
royp substituted by a hydroxy- 20 | ower al kyl group,
agf@ JXPPPol i di nyl carbonyl group substituted by a

RYydLoXYq ! r al kyl group, (11) a carbonyl group
(sﬁbgtp 8{83@§y920$ Wwer al kyl - pi perazinyl group, 25

(612 aBwam BOkGKYUPrepld,onal ly substituted by 1 to 2
groups selected from(a) a |lower alkyl group, (b) a

(bower lamesxyedkbsnylgmpuppsubetitytadl dwer aal kaweyl alkoxy
roup, (13) a carbanoyl group optionally substituted:
UPrto 2 groups selected from(a). a |lower alkyl

, Lkaxy-| LKyl ,
(Phoar LofBl 2L ocielstBRtcal®h BY R st e,
(8md 4 d)l owelroVeT kak Y lgrdifPuBusdbstiitBhedh Py aan éﬁliﬁ@ group

group optionally substituted by 1 to 2 I'ower alky
optoapellandupss)tatgdoby df toh@ flowar alkyl groups,

- 0- NH: C( =NH) ,or D) .a carbony 1 group substituted
(88 g §PB&p §EE§5W€8rgP8ﬁﬂ OR@YPol | owi ngs: (1) a | ower
oxy hydr oxyl group, (3) an am no
(gpzué Sggggﬁgﬂlggéﬁgétituted by 1 to 2 groups 10
(s&) echedchirbohia) arbaper sableyli ter@dp, byd) ad | MBMo  group

al koxy group, (c) a lower al koxy-Iower alkyl group,
opf}onahyir sxpstiidmdredallky| 1gtouR, ®=juss | sekechblylfrom (a)
18&8¥paiw$Ti$£§é§{b¥b) a hydroxy-lower alkyl group, (c) a
lower alkoxy-lower alkyl group, and (d) a lower alkyl group
substituted by an amino group optionally substituted by 1
to 2 lower alkyl groups,

(12) a morpholinylcarbonyl group, a pyrrolidinylcarbonyl
group, a piperidylcarbonyl group or a thiomorpholinyl-
carbonyl group,

(13) a piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group, or a pyrrolidinylcarbonyl group
substituted by a hydroxy-lower alkyl group,

(14) a lower alkyl group,

(15) a lower alkyl group substituted by a lower
alkoxycarbonyl group,

(16) a carboxy-lower alkyl group,

(17) a lower alkyl group substituted by a carbamoyl group
optionally substituted by 1 to 2 groups selected from (a) a
lower alkyl group, (b) a hydroxy-lower alkyl group, (c) a
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an am no group optionally substituted by 1 to 2 | ower

al kyl groups, (f) a lower alkyl group substituted by

an aromatic 15 hydrocarbon group, and (g) a | ower

al kyl group substituted by a pyridyl group, (4) a

mor phol i nyl group, a pyrroligggyl group, a piperidyl

group or at hi onor pholinyl group, (5) a

hydr oxypi peri dyl group, 20 (6) a piperidyl group
substituted by a hydroxy-lower alkyl group, (7) a

Ioratold idiany - lgmsup aldpst ignawed iR (ddrioxdewesneslkyl group

LKyl . , d (8).al | kyl - pi perazi nyl ;
Sk LR R e oRitoat o5 TRl oaibaranntRe by 1
tthe qgmu%q]%gc%rr@d&,to claim?7, wherein R2is a
group selected fromthe follow ngs: (1) a hydrogen

@sm 30 (2owrerxyanalgraup, dbdSup3) ambdGintmt@dUup by a
optional |y substituted by 1 to 2 |ower alkyl groups,
learoayBu@rqQ®B, a | ower al koxy group, 5 (6)

P .

@T%S\r%\fr] alekrgxayl]3rgouq§I sub;st |3t (thgql’gb%1 tam% olﬁmé%i al kja&(ylcarbonyl

dgqufpoxghbgmated( 8yado arélcbomwgzoglgypstdﬂo d or a
y an amno group optionally substitute y 17to

lJoowsrr allkyl ggoops, sibdtA)tecddowely ak k pgress hicdilylcarbonyl
group, (10) a carboxyl group, (11) a carbonyl group

S isulpsdd thyE ash babian MKy - loata ol ML IR 4 ut ed
by & Ryaed Iouds 5 el e a 15 Tower T T
@lkoxy- l1ouesr abkyl1 ardBip aBdnbe) +actbaWaly abkyl v SF QLD i ny1 -
substituted by an" am'no group optionally subst|¥uted
daybbnytlo gxdupner al kyl groups, (12) a

mor phol i nyl car bonyl group, a _pyrrolidinylcarbonyl . .
group, a piiFerdABRAHEIbongFoRibYY 6P &lehMoror pHeRyeim -R° is
a group selected from the followings:

(1) a hydrogen atom,

(2) a «carbonyl group substituted by an amino group
optionally substituted by 1 to 2 groups selected from (a) a
lower alkyl group and (b) a lower alkoxy-lower alkyl group,
(3) a lower alkoxycarbonyl group,

(4) a morpholinylcarbonyl group, a pyrrolidinylcarbonyl
group, a piperidylcarbonyl group or a thiomorpholinyl-
carbonyl group,

(5) a lower alkyl group substitutéd by a carbamoyl group
substituted by 1 to 2 lower alkyl groups,

(6) a carboxy—lower alkyl group,

(7) a lower alkyl group substituted by a
morpholihylcarbonyl group,

(8) a hydroxy-lower alkyl group,

(9) a lower alkyl group substituted by a-
pyrrolidinylcarbonyl group, and
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20 carbonyl group, (13) a piperidylcarbonyl group
substituted by a hydroxy- |ower alkyl group, or a
pyrrolidinyl carbonyl group substituted by a '
hydr oxy-1 ower al kyl group, (14) a |ower al kyl group,
25 (15) a lower alkyl group sghstituted by a |ower
al koxycar bonyl group, (16) a carboxy-|ower alkyl
group, (17) a l|lower alkyl group substituted by a
car banoyl grou optionally substituted by 1 to 2
GOups Ji,f‘é‘l‘"t‘:*‘r‘;t égkwomr@alp ssulsttioviead abkyk geobpmogld) group
hydr r al a 156 | ower
°5>|tp%8>?;?% %do?ﬁy g (%)%oqme%wﬁd o (2
tlt d n t
l%%gﬁ‘ ﬂﬂ%; | $Eou a?ﬁ% g?%ﬁgg B 1%& %hﬁxo ﬁ@%ﬁglgﬁ%ionally
sglb@ltﬁt&litl@ﬁtl}byt ad by 2 5on@fpraqlwlylgab@§§ylarﬁiow@) lower
19) a lower al kyl group substituted
ékﬁérgdpm@arbonyl group substi t ut ed by a '

hydr I r alk or,a Jower alk ,
sﬁbs?@lut ggl%bfoé“ FoRA R bB‘ﬁyFlaéﬁuoﬁp Wherein R? is

asb‘%hbt létquc@éd] f'&%%f %Bé 'f%‘ﬁ%? . group, 10 (20) a -
hydr oxy wer al kyl" group, 2D ‘a | ower al kyl

(gy odphydesiyehutaedrhy a pyrrolidinyl- carbonyl group.
9. The conpound according to claim7, wherein RR is a
(é9oaphydﬁééwedowﬁanﬁﬂh@lf@Homm,ngs 15 (1) a hydrogen

rbo I up substituted by an am no
oapcg5b953n3PW§ &Bgﬁ&t§F@&pby 1 to 2 groups
| ect b)
‘3? S G L A R o D A R A
ggoapp, 20 (4) a nDrphollnyIcarbonyI group, a
rrolidinylcarbonyl group, a piperidylcarbonyl group
g¥ & tIRIRBIPhotrayp- S@élsmﬁyllteglr@m a (g¥oup| swdected from

(@t B 297300 005 EFnd Tul B lised 4B (b)ta 2 lower

a@ﬁg?0§¥ohg§€[ﬁﬁgk%£) ggoﬁg’rpﬁw& 1Ry10% 6Kyl group

stitut
(6) a carbamoyl group substituted by 1 to 2 groups selected

from (a) a lower alkoxy-lower alkyl group and (b) a lower

alkyl group;

(7) a lower alkyl group substitufed by a carbamoyl group
substituted by 1 to 2 groups selected from (a) a lower
alkoxy-lower alkyl group and (b) a lower alkyl group;

(8) a carbamoyl group substituted by 1 to 2 groups selected
from (a) a lower alkyl group substituted by an amino group
optionally substituted by 1 to 2 alkyl groups and (b) a
lower alkyl group,

(9) a lower alkyl group'substituted by a carbamoyl group
substituted by 1 to 2 groups selected from (a) an amino-
lower alkyl group optionally substituted. 1 to 2 alkyl
groups and (b) a lower alkyl group,

(10) a lower alkyl group substituted by a pyrrolidinyl-
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nmor phol i nyl car bonyl group, (8) a hydroxy-Iower alkyl
group, (9) a |lower alkyl group substituted by a 30
pyrrolidinyl carbonyl group, and 157 (10) a |ower alkyl
group substituted by a carbanoyl group optionally
substituted by 1 to 2 groups;selected from(a) a
| ower al kyl group substitute y an am no group
optionally substituted by 1 to 2 |lower al kyl groups
and (b) lower 5 alkyl group. 10. The conpound
cagbepdilngreypel apth 7, wherein R2 is a group sel ected
mthe follow ngs: (1) ydrogen atom (2) a _
‘ﬁ@ r6&y9?5Q%T°mikg?wﬁéoﬁﬁiyqldni f’a085?88§§1V0ﬁ§P5t1tUted
| kyl +group a k grQup su | L0t
b?oﬁ%rtglE%xgr&g%guéé¥%%t€?cg?égny %gr%ug§§ﬁﬁgt$?ﬁggd%uoup
shpsaigueen $8 eoi edmi heMgrbdp AHtAMI 10f Otbstituted by 1
optionally substituted by 1 to 2 | ower 15 al kyl
tgr dupsvweandlib}l arpupphekhidnyb)greodpwelt ) li ydacrampy
group.substituted hy to 2 groups selected from (a)
a | over a kSQVPPHREr°§|%§P 5%5@H8§ﬁd (b) a | over -
al kyl group; (7) a lower alkyl group substituted by a
car banoyl gro 29! substituted by 1 to 2 groups
selected fromy (4 a |lower al koxy-lower alkyl group
and (b)) | al kyl group; (8) a carbanoyl group
substitute 1 to 2 groups selected from(a) a
| o roup substituted by an am no group
iqial Qy substituted by 1 to 2 al kyl groups and (b)
| oller al kyl oup, (9) a lower al kyl group
subst | %%%5‘5%3 (Béébannyl group substituted by 1 to
2 grou selected from(a) an am no- |ower alkyl group
optionally substituted. 1 to 2 alkyl groups and (b) a
whepeinakkyF greapupr30Lf( tbp Foroude :arRyl ogr oGh=;

substituted by a pyrrolidinyl 158 carbonyl. group; and
A(ii)aaséﬁgggn%QPglgﬁeF qrRY a%ogﬁeoEPFaﬁéﬁgy‘ﬁ%“i
ySURStitulRly alkylene group, a cycloalkanediyl group, a

phenyl group or a saturated hetefocyclic group;

R® is a protecting group for carboxyl group;

R' is a hydrogen atom, a halogen atom, a lower alkyl group,
a lower alkoxy group, a cyano group, or an amino group
optionally substituted by 1 to 2 lower alkyl groups;

Ring B of the formula:

is an optionally substituted benzene ring; and
R’ is a hydrogen atom or a lower alkyl group.

12. A compound of the formula:
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by 1 to 2 groups selected from(a) a | ower al kyl group
substituted by an am no group optionally substituted
by 1 5 to 2 |lower alkyl groups and (b) a | ower alkyl
group. 11. A conmpound of the formula: R 0 11 NSA'Y
COOR6 H C-NR 0 wherein X ig5§ group of the fornula:
-N=or -CH=; A is a single bond or a group of the
formula: -NH; 10 Y is a |lower al kylene group, a
cycl oal kanedi yl group, a phenyl group or a saturated
heterocyclic groypy R6 is a protecting group for
car boxyl groyps is a hydrogen atom a hal ogen atom
a |l ower al kym oup, a lower al koxy group, a cyano
group, O m no group 15 optionally substituted by
1to 2| R%Ikyl groups; Ring B of the fornmula: is
ot jonal ly substituted benzene ring; and R3 is a
tomor a |lower alkyl group. 20 12. A
t la: 159 0 N kA-Y COOH H wherein
rou'g‘ gfe(:mﬁ?orrrul a: -N=or -CH;. Ais a
single bond or a group of the formula: -NH; Y is a
r- akkyl ene , cl edi_yj_ UyAd 5
R A LR Rl R T R L N
12 ikydr egelylat eBnd dralogeiould MR thd GwrmAlky [-rgr-qup,
a | ower al koxy group, a cyano group, or an am no group
Yopi$ odal }gweubetlikyideag byrqurpo 2 |eyekoalkgnedfroupgroup, a

Ri ng. B of the fornmula: 10 | n optiaonally substituted
p@@ﬁ% n@rﬂuﬁbPraﬁH‘%%¥q§99fA;hé%%ﬁﬁgyéi%ﬁn WP/ ower

Rl k¥l 29RhQ4Pogen atom, a halogen atom, a lower alkyl group,

a lower alkoxy group, a cyano dgroup, Or an amino group
optionally substituted by 1 to 2 lower alkyl groups;

Ring B of the formula:

is an optionally substituted benzene ring; and R® is a
hydrogen atom or a lower alkyl group.
13. The compound according to claim 11 or 12, wherein

the formula:

1
= R

\?
is

\—- R’
% /

14. The compound according to claim 5, wherein Ring Z

is a group of the formula:
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13. The conpound according to claim 11l or 12, wherein
the fornmula: 15 is 14. The conpound according to claim
5, wherein Ring Z is a group of the fornmula: 160 Rl
is a halogen atomm R3 is a hydrogen atom the
formula: 5is or R2is a ca{ggnyl group substituted
by a group selected from the followngs: 10 (1) a
| ower al koxy group, (2) a hydroxyl group, (3) an
am no group optionally substituted by 1 to 2 groups
e ec e fron1(a) a lower al kyl group, (b) a | ower
0. y group, (c) a | ower al koxy-1ower al kyl group,
df a hydroxy 15 |ower alkyl group, (e) a lower alkyl
gr P, S t an am no group optionally
R ggt?tﬁ?%%b%H %g?o 2 lower alkyl groups, (f) a |ower
Ralkylagnpgpoggbsgtéﬁyed by an aromatic hydrocarbon
group, and (g) a lower al kyl group substituted by a
tpyr fdymudeoup, 20 (4) a norpholinyl group, a
pyrrglidinyl group, a piperidyl group or a
»nolphollnyl group, (5) a hydroxypi peridyl group,

B peridyl group substituted by a hydroxy-I| ower
arkyl group, 25 (7) a pyrrolidinyl group substituted
iby a hydroxy-lower alkyl group, and 161 (8) a | ower

al kyl - pi perazinyl group; A is a single bond; Yis a

cy Lokexanedi yl group R4 and R5 are independently
@ﬂ‘] kyl group
or

R5
R? is a carbonyl group substituted by a group selected from

the followings:

(1) a lower alkoxy group,

(2) a hydroxyl group,

(3) an amino group optionally substituted by 1 to 2 groups
elected from (a) a lower alkyl group, (b) a lower alkoxy
group, {(c) a lower alkoxy-lower alkyl group, (d) a hydroxy-
lower alkyl group, (e) a lower alkyl group substituted by
an amino group opfionally substituted by 1 to 2 lower alky1
groups, (f) a lower alkyl group substituted by an aromatic
hydrocarbon group, and (g) a lower alkyl group substituted
by a pyridyl group,

(4) a morpholinyl group, a pyrrolidinyl group, a piperidyl
group or a thiomorpholinYl group,

(5) a hydroxypiperidyl group,

(6) a piperidyl group substituted by a hydroxy-lower alkyl
group,

(7) a pyrrolidinyl group substituted by a hydroxy-lower
alkyl group, and
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5 and the adjacent nitrogen atom when R4 and RS
conbi ne together at the ends, forma pyrrolidinyl
group, a norpholinyl group, a pyrrolidinyl group
substituted by a hydroxy-lower al kyl group, a
pyrrolidinyl group substituted; by a hydroxyl group, a
t hi onor phol i nyl group, a piperidyl 10 group, a

pi peri dyl group substituted by a hydroxyl group, a

i perazi nyl group substituted by a hydroxy-|ower alkyl
@r’o@,l%% K Yy IPIREAAF SUDs tI4WRAd by a

hy. Vsl yl group, a piperazinyl group
Asudgs?af(tsu ng;gee[)y}oog’lc*ﬁ’omer al kyl group, a pyrrolidinyl

YR suksitdHdieE W12 JrMy; Tndl koxycar bonyl am no

Igroup, a piperidyl group substituted by an am no group
pieinadndl’ ywreubistdépsmiemyly &0 1dweawerlkatlkydrows oups, RY, RS

an oxopyrrolidinyl group, an oxonorpholinyl group, an

ageot RRBMAPHFEHY| NgidPFeranabRBpi persRly K graip, Ran combine

Lperazjnyl ou r a.piperidyl gro tituted
ﬁ%ﬁ%?ﬂgﬁ)lﬁégrta kog?%gfboﬁgFBgrgu%Pi%.&ﬁ¥§¥§§np ﬁﬁPp’ a
GG g, 1t 0%.6&@15[“ 1a4,py\f‘§<5ﬁidi‘iﬁ?li YroupC RO tE O8P by a

substituted by a group selected Tromthe follow ngs:

hyQr oty -dmiwea grldyd gptawmald ypywulstidinyed dpodp tsu@stituted
roups 25 selected from(a) a lower alkyl group, (b)
| DWBYABPRBky ITGMBup,2 (LM ERRe L P KbxPrPERer dalRiperidyl

(s oxy- J].o . - (e we
e

iAiwvad By olpt Osdbkewentakkyb géo'v'n?%dfé:} a1 bPMer alkyl
F§ kyl grgﬁb ?ubs%%tuted-by an aro%atic 3 hyd¥ocarbon Ay

ggoeyp, andi(Epridylowgroabkysulys bipusedstiyt uaethidi2ody-lower
3%;id%ngroup, and gZi a nDrphoIin-4-¥L group,. a

%%P | FHPWPA-\A BIBBPAZANYHi pBIQUR nSYPGEigPsee Py a lower

hpgrazin-1-y rya..+hi p q{' -4- royp;. 5 _
SR ool Vb, AR e LR AM TP S
aR4koxige adbdrinamtiaeadug) td Qm?@ﬂm yhaip Rusdieli R8ted by
conbi ne together at the ends, forma pyrrolidin-4-yl
agr @gg.nol @rofipe cpdrpowadd yacodrsti ngattesd dbyai In i, 2 whewer nalkyl
the formula: 10 is . _, )
groups, an oxopyrrolidinyl group, an oxomorpholinyl group,
an oxothiomorpholinyl group, an oxopiperidyl group, an
oxXopiperazinyl group, or a piperidyl group substituted by a
lower alkoxycarbonyl group.

15. The compound according to claim 14, wherein R? is

a carbonyl group substituted by a group selected from the
followings: _
(1) an amino group optionally substituted by 1 to 2 groups
selected from (a) a lower alkyl group, (b) a lower alkoxy
group, (c) a lower alkoxy-lower alkyl group, (d) a hydroxy-
lower alkyl group, (e) a lower alkyl group substituted by
an amino group optionally substituted by 1 to 2 lower alkyl

group, (f) a lower alkyl group substituted by an aromatic

hydrocarbon group, and (g) a lower alkyl group substituted
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R2 is a carbonyl group substituted by a group sel ected
from the followings: 15 (1) an am no group optionally
substituted by 1 to 2 groups selected from(a) a

| ower al kyl group and (b) a | ower al koxy-I|ower alkyl
group, and (2) a norpholin-4;yb group. 17. Methyl

2-{[ (5-chl oropyridin-2- yI)an1no]carbonyI} 20
3-[({trans-4-[(di met hyl am no) car bonyl ] cycl ohexyl } -
carbonyl)an1no]benzofuran 5- car boxyl at e; Met hyl

b[3'213{ Pe3-ieilorsppn diand- y| ) ani no] car bonyl } - 3-

U s Bl e e e,
pQ?e@qbﬁ HORYICH T Brdiy ) aMNS pNBedhoBhbYLy3- (droup or a
tbﬁ@m@b@ﬂdlmﬁ%ﬂh@arQﬁﬁyﬁ%cyclohexyl]carbonyl}anino)-

Qenzofu an-2, 5-dicarboxam de; 163
Qedcﬂg oamyxm@pelzd@m'glss %(Bo‘n@r pabkyh-drquph-or

o opent ano benzof ur an- 2- car boxam

R R U 0 e an S DT Lo SEdRorsAe 5] ndt .

I I |

cém%é%ﬁ‘a%%ﬁ?rﬂa SO BAAGY TP (AR AP lgroup.
N2- ( 3-6Chl @hepyddtbdurdd YaycdrBihbr ats-dtaim 15, whereln the
[(d|nethylan1no)carbonyl]cyclohexyl}carbonyl)an1no]

fRemudiafet hyl benzof ur an- 2, 5- di car boxani de;
transsN_-[ 2-{[ (5- Chl oropyri di n-2-yl ) am no] car bonyl } - 5-

AL
Q.‘;‘L i n-4-yl carbonyl ) benzof uran-3-yl]-N, N-di net hyl -
cycl ohexane-1, 4-dicarboxanide, or a pharnaceutically
iacceptabl e-salt thereof. 18. A pharmaceutica
conposition, which conprises as an active ingredient
CQIM0 according to any one of 15 clains 1 to 17,
@ aceutically acceptable salt thereof. 19. A
pthge Tor~treatment of thronbosis, which conprises
Radni ni stering:an effective anount of a conpound
according to any one of clains 1 to 17, or a 20
Rphas nacedtbonally gaeopptablse isalted g eofgrdud asdaidtet from
in need thereof. 20. Use of a conpound according to
thay feAd owfingisdi ms

(1) an amino group optiohally substituted by 1 to 2 groups

selected from (a) a lower alkyl group and (b) a lower
alkoxy-lower alkyl group, and
(2) a morpholin-4-yl group.

17. Methyl 2-{[(5-chloropyridin-2-yl)amino]}carbonyl}-
-[({trans-4~[ (dimethylamino) carbonyl]lcyclohexyl}-
carbonyl)amino]lbenzofuran-5-carboxylate;

Methyl [2-{[(5-chloropyridin-2-yl)amino]carbonyl}-3-
({[trans—4-(pyrrolidin—l—ylcarbonyl)cyclohexyl]carbonyl}—
amino)benzofuran-5-yl]acetate;

N®- (5-Chloropyriclin-2-yl)-N°%,N°~-dimethyl-3~- ({ [trans-4-
(morpholin—4—ylcarbonyl)cyclohexyi]carbonyl}amino)—

benzofuran-2, 5-dicarboxamide;
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1 to 17, or a pharnaceutically acceptable salt
thereof, to a patient in need thereof in treatnent of
patients 25 suffering fromthronbosis.

163

N—(5—Chloropyridin—2fyl)—3—[(5—morpholin—4-y1—5—
oxopentanoyl)amino]benzofuran—Z—carboxamide;

2—{[(5—Chloropyridin—2—yl)amino]carbonyl}—B-[({trans-
4—[(dimethylamino)carbonyl]cyclohexyl}carbonyl)amino]—
benzofuran-5-carboxylic acid;

N?- (5-Chloropyridin-2-yl)-3-[ ({trans-4-
[(dimethylamino)carbonyl]cyclohexyl}carbonyl)amino]—N5,N5—
dimethylbenzofuran-2, 5~dicarboxamide;

| traﬁs;N'—[Z—{[(5-Chloropyridin~2—yl)amino]carbonyl}—S—
(morpholin—4—ylcarbonyl)benzofuran—B—yl]—N,N—dimethyl—
cyclohexane-1, 4-dicarboxamide,
or a pharmaceutically acceptable-salt thereof.

18. A pharmaceutical composition, which comprises as
an active ingredient a compound according to any one of
claims 1 to 17, or a pharmaceutically acceptable salt
thereof.

19. A method for treatment of thrombosis, which
comprises administering an effective amount of a compound
according to any one of «claims 1 to 17, or a
pharmaceutically acceptable salt thereof, to a patient in
need thereof.

20. Use of a compound according to any one of claims
1l to 17, or a pharmaceufically acceptable salt thereof, to
a patient in need thereof in treatment of patients

suffering from thrombosis.



