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[ i ates to carbanoyl -type benzofuran
4mmmﬂwM@mwgmmseful as a nedi canent, particularly as
an 1" nhi ol of activated bl odd coagul ati on factor X
(her el*fi&Fter, referred to as "FXa"), or

pharmaceutically 10 acceptable salt thereof.
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nore. Anong therapies of thronboenbolic diseases, 20

%&@Maﬁ%ﬁger apy, as well as fibrinolytic therapy

t therapy, takes part in nedical

t her apyn § or prLERAEMENL AN RIEVepE i 9B 8f Qﬁfon@9§b§moyl type
(Sogori nsho 41 2141-2145, 1989). In particular,

sed ety st adewbl e ives cldohiT asing mhécﬁtaﬁmﬁntanﬁarbﬁcularly

reliable and appropriate 25 expression of
ot | edagiilaiiel b i oift yackevakednbilgod nceagulation factor X
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qy@gepggﬁqgmgéﬁta@hégb@@t|coagulant avail abl e orally.
However, owng to the characteristics arisen fromthe
nechanlsn1of 30 action, it requires long tinme until

the drug efficacy 2 6 JUL 2W 2 manifests and has
VRAGKGRPGNPART | i fe in bl ood, although the

concentration rande for_expression of dryg eflicpeyis s

and the aging of populations, thromboembolic diseases such
as myocardial infarction} cerebral infarction and
peripheral arterial thrombosis increase year by year, and
social importance of treatment thereof has risen more and
more.

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). In 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 long time until the drug efficacy
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relatively narrow, and al so shows significant

differences in the effective dose anong individuals. 2.6 JuL 2006

For these reasons, 5 the anticoagulant ability can
hardly be controlled (Journal of dinica

Phar macol ogy, 1992, vol. 32, pp. 196-209; NEW ENGLAND
JOURNAL OF MEDI CI NE, 1991, vol. 324, no. 26, pp.
1865-1875). In addition, there nay be adverse drug
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enhancement of blood clotting ability is 15 one of

simgriitfe ceffte dausatdose faciny sirodividitald e drgjl nfdyese reasons,
cerebral infarction, cerebral enboljs ocardj a

i HYeart § 1610 2 P don A3 arcdt &?ﬁr%hr %gvﬂ%ﬁﬁp}%,ﬁ Journal
%L&ff@f{ﬁfcgisﬁﬁé%ma 8eBaye ddy onhosi sz, di ?‘?mlr%—%% NEW
intravascular coagulation, thrornbogenesis after

NdifzND abodRvAEabr V@Dt 1eieS Pl apenent yo 1 eogelysindn 26, pp.
after blood ~circulation reconstruction and

tlhraidicdjEnesi s dur i rgldiextaracor pozseal may clbat i advenne drug
the like Therefore, a  distinguished, anticoagul ant .
tHRACKHVG JoUd déSe FéSfonsé BABerAdREr rR_RSHR, Vvomiting,

ch”%fr?ea e \I&e;pg.c]{as\’\_{bo;l ,de' %fcf e%thsé %Eﬁie.‘fa”aﬁgs eggé%e fore the

i'cient e oréal adm ni strati on

desin €h  Thiphesits JReseaeehbor1992, woty @8.ffARult and the
507-512) . hronbin participates not only in the
ctameslaproen of of i bnitnogegutlenttisbrihet warehusefuhe aichagasy to
stage of the coagul ation cascade, but also deeply in
ks | Ras i RFeartE & e gr egat i on of bl ood platelets

i Ry i n BafEenged W iABod® dering ability s

thes egle hasyd ong-heenchhigaeenterspitdhe peseaisayde angina,
anti coagul ants as a target of devel opnent of new

dremgsbraHowevefaratibnonbi mensdridslt or efowsidow  myocardial
bi oavai |l abilit , ) _
infarction, pulmonary infarction, pulmonary embolism,
Buerger's disease, deep vein thrombosis, disseminated
intravascular coagulation, thrombogenesis after artificial
heart valve displacement, reocclusion after blood
circulation reconstruction and thrombogenesis during
extracorporeal circulation, and the like 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).
Thrombin 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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5 upon oral adm nistration and al so has drawbacks in

regard to safety such as bl eedi ng tendency as one of 2 8 JuL 2006

side effects (Bionedica Biochimca Acta, 1985, Vol.
44, p.1201-1210). FXa is a key enzyme located in the
position of the comon pathwgy of both extrinsic and
intrinsic coagulation 10 cascade reactions. FXa is

| ocated upstream fromthronbin in the coagul ation
cascade Therefore, the inhibition of FXa is p055|m

fq‘aé@(ﬁa\/léld?ﬂ}ﬂ%pecll%l% i BPt-he 3-AAhi bi N8N &P nRibitor

Cfﬂ? o T BR onstd o TRBcearlf, F9B6CVoRT 107eppressRreh  in
]%Fé¥%aaﬁufgﬁ%s a§UQ§t%59%e%hhﬁb H@Q@be%eﬁ%atﬁﬁdnew drugs.

stingui shed enzynme selectivity and high
bi®eased # abial | t ¥ ronbiexpatiast ter udenwgo tont rivlocafailsbility
anticoagulant activity for a long period of tine and
carpexprets adupadissrazdothaighert §@ BRfedralpasksr ain regard

ﬂﬁg}%%gtragéﬁghcggggﬁs ﬂéggt%%ﬁggégiéigpﬁgﬁﬁ (ﬁ side effects

n?é/féme%@cé fﬁu[@éﬂﬂﬁl@éi@%@éi t99@5 al vaﬁm i st aiz@_n- haso) .

been earne demanded. ~Exanpl es of known compounds

havi ngranhtbi taoryegf featyme?5l ota fXa@a iincltide position of the
t hi obenzam de conpounds that are useful in prevention
oFoMR@Iat Pehkway PAr @@E@su%t(r\mgigmz&rslb)an%¢ | eAREYLation
benzof ran coggounds

I | nd
Jot rte of CREL EPBSEycl b ﬁ?gga edlggftné§r1fgpm Bhrombln

3%&%?:@5%)@81 WU i3 dc%ééa%featur?h@9%§o'?’@t ramlpfzhls%ptlon of
about the inhibitory effect of the conpounds on FXa.

JEKa?OD@ Bo8s@bQyLNHBlteO MH £t ve-NHindPh fecifH2- in the
hﬁgﬁiéggigy of coagulation system compared to the inhibition
of thrombin (Thrombosis Research, 1980, Vol. 19, pp. 339-
349) .

Thus, a substance which inhibits FXa and shows
distinguished enzyme selectivity and high biocavailability
is expected to undergo control of 1its anticoagulant
activity for a long period of time and can express superior
therapeutic effect upon oral administration 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 thrombosis (W099/42439) .

The following benzofuran compounds have also been
known (Indian Journal of Hetero Cyclic Chemistry, 1994, Vol.
3, pp. 3247-3252), but said literature does not mention

about the inhibitory effect of the compounds on FXa.
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Condensed bi cyclic am de conpounds of the fornmula: 5

F12 R BW X 3, aA~" NOOY X which has an 2 6 JuL 2006

activity of suppressing the growh of 10 activated

| ynphocytes and are useful as a drug for preventing
or treating autoi mune di seasgs are al so known

(WD02/ 12189). The W02/ 12189 does not nention about
the inhibitory effect on FXa either. In the panphlet,
conpounds having a condensed ring of pyridine and
furan to 15 which ring an am de and a car banoyl groups
are di- sybstitused are dlscloseg mever sai d

conﬁzgzgiégt[ have a benz —ﬁﬁe—ﬁﬁ
ato g_ rou n@g |
substitut ed by slnultaneous y. CLCSURE

OF | l\l\LEj\ﬂdﬁ\tedeommbm amivbe t ¢ e @Urrovs cteﬁ ‘@hmoﬁﬂetmula:
car banoyl -type benzofuran derivative having excel | ent
|nh|b|tory eff,ect on FXa, or pharnaceutically
accept%. .st thereof. 25 The present inventors

have |n_, ¥udi ed and have found that a

car ban® yI-typf furan derivative of the fornula
bel ow has an exfellent FXa-inhibiting activity and
advant ageous features that enable controlling
anticoagul ant activity for a long period of tine upon
¥l ch 30hasini ARst PEEATH L Yan@ festsaWnrsfisd the Hresengowth of
invention, 2.8 JUL 20% at h \esent
e O s ieRRber s, "aMA axPhatrty po

benzed pf Ny ekl atdaue f 5&%b1ﬁﬁﬁﬂ@|élﬁéhses are also known
(W002/12189). The W002/12189 does not mention about the

a drug for

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 Dbenzene 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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Ring Zis a group of the formula: or NNAis a JUL 2006
single bond or a group of the forrmula: -NH; Y is a
| ower al kyl ene group, a cycl oal kanedi yl group, a
phenyl group or a saturated heterocyclic group; 10 R 4
and R5 are the sanme or different and each is a
hydrogen atom an optionally substituted | ower alkyl
group or an optionally substituted saturated
het er dthed] iis gridgp PréseR Y ingirn tRaR déntsishd dlogtHer
at the ends to forman optionall substi t ut .
nitroéen-c&htﬁﬁﬁgﬁﬁogéfgﬁgﬁed%ﬁ8¥8F8598Ii%er?gag%gﬁp of the
i th-t.he adjacent nitrogen atom Rl is a
#éﬁ%&%& @ﬂdn] a hal ogen atom a |ower al kyl group, a
| ower al koxy greup glcyano group, or an am no group
optionally subg (ed by 1 to 2 |ower al kyl groups;
Ring B of the f a: 20 is an optionally
substitut edjbenzene ring; and R 3 is a hydrogen atom
or a | ower alld3 group, . .or a pharmaceutically
abl e”Salt thereoft12 6 JUL 2W6 6 2. The

aifﬁ;fing to 1 above, wherein Ring Z is a

geQup—oft hellfornula: / r40-/,~ or N 3. The conpound

accor di ng mo Aa-b‘oveo-mﬂegei n the
R

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, a
phenyl group or a saturated heterocyclic group;

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 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,

or a pharmaceutically acceptable salt thereof.



5 "optionally substituted | ower al kyl group" for R 4
or R5 is an unsubstituted |ower alkyl group, a |ower
al kyl group substituted by an am no group optionally
substituted by 1 to 2 | ower alkyl groups, a | ower

al kyl group substituted by aghydroxyl group, a |ower
al kyl group substituted by a 10 | ower al koxy group or
a lower alkyl group substituted by a pyridyl group'

t he "o tlonally substituted saturated heterocycli
gr oup"s- for The £oprqend §thé’trrdéﬁyqj %y]r%ﬂ e ereln Ring Z

tlonalkyfqu§{|tfér(ﬁ %_t rogen- cont ai ni ng

erocyclic group” formed fromR 4 , R

the adj a nitrogen atom when R 4 and RS
c.«u 2 togetZ%ﬁZ%t the ends, is a pyrrolidiny
gr otrp? a evor phal-+hyl group, a pyrrolidinyl group

substi t ut ed by a hydroxy-1lower alkyl grou a ,
yrroﬁidlnyVﬂgﬁog®mB%%% |ﬁGF@&dBFQatH&d?oﬁ&PVSVO&Fe?§}n the

%éhonnr h0|lﬁ% %g%%qg?uﬁgg ge%h Y %%x3ﬁjgroup ;.or R® isg

Q?Eeﬁﬂéhﬁﬁklgﬁgﬁe. ﬁH@§E'BMk9Q bdr@u@yd%pXNbW@MBhlkyl group
al kyl group, a piperidyl group substituted by a

sn@tdtm@rbglhmlqmmmq)gzouplppta@nnyﬂygﬁubﬁtltuted by 1
substituted by a | ower al kyl_ group,.a 25 pyrroli QYL
g'ﬁfQ)L?p koY i 2 LRl BHOuPT ovierlOwe koxy kRt b%?/‘ll%n‘f’%s uted by

perid group substituted

o BB RN arF SRR bat | Lorer B4 | o TBbHgher S guted by 2
91&51&5 aﬁﬂo£§°§¥5ﬁ9| bg' ayllo%gumm Qj%'{ﬁfpsh%é@l\/’iuted by a
group, an oxof hi ohor phol i nyl group, an oxopi peri dyl
geridyBng2op JUL 2006 7 oxopi perazinyl group, or a

pi peri dyl group substituted by a |ower al koxycarbonyl "
g‘ﬂéﬁl p O@ﬁé opReé 1'vs sttt iddr thd e?é%}yé Pitedg iRt $OIC M § sgroup

i pefi ro 5 4 The o qund according to 3
a g £ eF%ig %Eﬁrghy §°8Ype gaﬁe ring optionally

Sy@gth gJ ) 1QNes @b s £ Wout 88 OUPS: v} 8 ®fhtaining saturated
i ndependent |y fron1a hal ogen at om an

heterocyclic group” formed from RY, R® and the adjacent

2 6 JuL 2006

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,

an oxothiomorpholinyl group, an oxXopiperidyl group, an
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group, an optionally substituted | ower al koxy group, 2 6 JuL 2006

an oxy group 10 substituted by an optionally
substituted saturated heterocyclic group, a
substituted carbonyl group, an optionally substituted
am no group, a nitro group, a cyano group, a
4, 5-di hydr oxazol yl group and a group of the fornula:
-C~-N-OH 1 15 NH2 5. The conpound according to
SKOPS.PORIEASIVE GFOUP Ot Gn@IURP TGSt IFTRUEY %U&ﬁérltuted by a
31 gi? as,a $ bstrlotuent nd{or Ring Bis a | ower
%{ﬁ %.1 |5(y§|8tr| SRR WESIBEt it Tt ed by a group
ﬁ_ﬁLeCt‘ggt%fo'éah%éct@rld@gde% 4Potd) &FJrower is a plperldyl
oxycar bonyl group, a carboxyl group, (3)
epddw oyl group optional |y substituted by 1 to 2
groups selected from(a) a | ower al kyl group, g}
| over 4 .al kd.‘)w: IW%%WCC@WG S a?%fr% edvé‘elrn Ring B
al kyl ou , an_am no rQ pt
Siri e g PPfRER IR kP Rdnst e BP ghe, or two
6@%51f@l%%ﬁ%c%@&yp&nﬁ%beﬁd%ﬂ%ﬁ%nykrgﬁouﬁ SHQ§&?éMte§&om, an
nor pholi nyl group, (5) a piperidyl carbonyl group
ihsitdriatied dybst hydtreXyiobenealaykybrgupupa 26Widdy group,
2MB 8 (6) a pyrrolidinylcarbonyl group substituted by
arhyepoixgra ) anes ulas kit ugedupovey) agk@éﬁb@ﬁ)ﬂu%r G CXY group
su stltuted by .a hydr oxyl ou substitute eri
gqug bﬁ&dr&%yl apgbB?géﬁg (gfu%SE QuPeB §%%urated
W grQup; on@drbonyl roup, an
%;st.t S i T

oXy group"' as a substituent for
Fﬂﬂﬁh&iarﬂyiéﬁbﬁﬂiamk@XyamtﬂupgmpuponalMmtro group, a cyano

group, a 4,5-dihydroxazolyl group and a group of the

formula:
—C=—=N—0H
NH,
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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substituted by a group selected fromthe foll ow ngs:

10 (1) a carboxyl group, (2) a | ower al koxycarbonyl 2 6 JuL 2006

group, (3) a |lower al koxy group, (4) a hydroxyl

group, (S) an am nooxy group optionally substituted by

1to 2 is |lower alkoxycarbongl groups, (6) a |ower

al koxy group substituted by a | ower al koxy group, (7)

a carbonyl group substituted by a group selected from

nmor phol i nyl group, a piperidyl group or a pyrrolidinyl

206 )graupyr 8} i di vyt BaRYPn gt obpO8RbSEPEGLEY tBE Y @ Nydroxy-

droxypj.per idyl group, (9) a piper idyl carbonyl
3&%ﬂiFs§h%§1tiﬁ%§?’by a hydroxy- |ower alkyl group, 25
(hé—g))r o%y?%%&ﬁbhginy&f@lﬁﬁor‘é’dbﬁﬂ%&é&'bgy tytedyB¥oldyl group-

ower “al kyl group, (11) a carbonyl group

selbisd i tuitest byi e diewer gatdag,- pi perazinyl group, (12)
an amno group optionally substituted by 1 to 2 groups
3B )set duidbAyloraaip.a dtoher al kyl group, (b) a | ower

2 6 J UL 2006 .9 alk I : d

e SR S b S oy group
ﬁéon%ga& f;{t%ﬁ@ﬂs@yt&té@ 2) o PUPS) B8k PCL @A EEOM as 2
(a) al r al kyl group, (b) a lower al koxy-I| ower

adldyd t grwoapy £6) BRihgdmoxys | awebwakkyll kexgupyrdui@noptionally
(d) a lower alkyl group substituted by an am no group

opth onbi bed Uhstad tar@d bjeleteed Fenerthg kil P olpes
"Byt G AE iR oy i opti onal 1y suber i dted
g S e p sl e 0
heterocyslé€ alkoxy 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 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,

(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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group optionally substituted by an aromatic

hydr ocarbon group; the "substituted carbonyl group" 2 6 JuL 2006

as a substituent for Ring B is a carbonyl group
substituted by a group selected from 15 the

follow ngs: (1) a |ower al koxy group, (2) a hydroxyl
group, (3) an amno group optionally substituted by 1
to 2 groups selected from(a) a |l ower al kyl group

(b) a lower al koxy 20 group, (c) a | ower al koxy-1| ower

alﬂguxsgxampnx(ld)gr@qwdra@@ (jlcower lavieyn a@%@m@yl( &) AP,

I | k bstit t

oriTonal 19 <HIRUL cP et by CEEE G 1St T *ﬂiteg#’oass,l to 2

%%;L% 40 Ie@&gé'l f.g&{?u@ §ug5tl'<5v$€tr.8daﬂ¥ Png%@ﬁat' a lower
rocarbon group, and a |l ower al ky gr oup

suhsdhi Ut r 251 byl agmmpﬂyl gr aupydéxya lowephallispll group,

group, a pyrrolidinyl group, a piperidyl group or a

tdndnﬁdphaldnwbrgﬁd$wl @apuprﬁmbﬁﬁy@m@%iuhylagr@aﬁno group

(6) 2 P pe“% o%tpjfj%ti/stflot ué];azdalb% (ﬂyﬁ‘d’ xyﬁrlo&mpﬁ%p nd
t'g Uire?%&y A {dyr xndloaw-o%kyé (D, ;and (8) a

r al plpera2|n group; the "optionally

samfst r‘bugzedgmpo s@lb@lt@.tu&%da sybsir t upbtonblier ﬂhﬂigtltuted
B is an am no group optionally substituted by 1 ta
Fraupsa el chebdroeved thegtobpiniafgst supshitearE §I°P€yIRlng B

roup, (2) a lower alkoxy-Il.o al kyl ou
?ﬂy’ﬂrgiéy(‘?’)&%/ergrﬁpl?yls‘bq 4 tf\tlﬁ 2| SAGPIAE ﬁgnag?terocydlc

%iéﬂ%&y%%&f%n gl angh §§¥tu9$@r @ykéﬂpyhreﬁgﬁﬁc ﬂﬁarébarbon

ower group
group;

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 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,
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(7) a |l ower al kanoyl group substituted by a | ower ZSJUL 208
al kanoyl oxy group, is (8) a |ower al kanoyl group

substituted by an am no group optionally substituted

by 1 to 2 groups selected from(a) a |ower alkyl

group and (b) a I ower al kanoylkggroup, (9) a | ower

al koxycar bonyl group, (10) a | ower al koxycarbonyl

group substituted by an 20 aromatic hydrocarbon

group, (11) a carbanoyl group substituted by 1 to 2

| 6Wer aalkytrohidipgl @rpura seekibnkels Y oy hyitRpy-lower

an%ﬁéﬂS a Iomer al kyl sul fonyl group substituted by a
ﬁhﬁ? oup 6. The conpound according to 5

agyygi PI{&%&%&ﬁéﬁeféz ngkbgh i t uted benzene

ring. . e co accor |ng to 5 above, wherein

Ri i zoptSoﬁag&QUQU®EEHMEﬂéw1nmEnoZgﬂbhpZOGG dﬁsﬁbstituent
or N the formula: is 00 R2)O k or_921-1

i S0 Rien@geni ait @ aPiRe | GURIP PRYFOBR bUY; suh@*@lt%t%d by 1 to

group selected fr the foll S: a hydrogen
at o CWPTyIFE G B p r%ﬁl%&?ngm%r%wbng ptional |y

tit b 0 wer al kyl groups, a 10
hygfdiyﬂgggﬂpglégiag %ﬂgr al kyl group optionally
supst i t bwslr by1 Rogyoupwe Beh Bryedgfoap) t he fol | ow ngs:

(1) a | ower al koxycarbonyl group, (2) a carboxyl
gt dupg hydroxy-lower alkyl group,

(4) a lower alkanoyl group,

(5) a lower alkoxy-lower alkanoyl group,

(6) a hydroxy-lower alkanoyl group,

(7) a lower alkanoyl group substituted by a lower
alkanoyloxy group,

(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,

(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:



10

15

20

25

is (3) a carbanoyl group optionally substituted by 1
to 2 groups selected from(a) a | ower al kyl group
(b) a lower al koxy-Ilower al kyl groupf (c) a |ower

al kyl group substituted by a hydroxyl group, (d) a
| ower al kyl group substituterh by an am no group
optionally substituted by 1 20 to 2 | ower alkyl
groups, and (e) a | ower al koxy group, (4) a carbonyl

grou substituted by nmor phol i nyl group, (5) a
?wbonyl stituted by a hydroxy-
gloup d@ /a pyrrolidi nyl carbonyl group

substltuted by a hydroxy- 2S | oker al kyl group, (7) a
G DG AeUp substituted by a hydroxyl group 2 6 JUL
2W 12 substituted piperidyl group, (8) a hydroxyl
geoupe~-and (9) a pyrrolidinyl carbonyl group; C a
,:=|’!= koxy group optionally substituted by a group
el ected fromthe follow ngs: (1) a carboxyl group
.2 a | ower al koxycarbonyl group, (3) a |ower al koxy
oup (4) a hydroxyl group 10 (5) an am nooxy group
opt|o-alb subst i to 2 | ower al koxycarbonyl
gr alo aI oxy group substituted by a
|9A o Y orQr a carbonyl group substituted
a group selecte fronta 15 norpholinyl. group, a
plperldyl group a pyrralidinyl group, (8) a
rbon Qu ted XY |dyI
3?0&5 B%Egg %a%bo§¥F§gEé%89 %%gﬁ'tuted by a
ﬁydﬁgxﬁ g%guboﬁﬁﬂe%E@H fr@O¢Pe followings:

A) a hydrogen atom, a cyano group, an amino group

optionally substituted by 1 to 2 lower alkyl groups, 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 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-

2 6 JuL 2006
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(10) a pyrrolidinylcarbonyl group substituted by a

hydr oxy- | ower al kyl group, (11) a carbonyl group 2 6 JUL 2006

substituted by a | ower al kyl- piperazinyl group, 25

(12) an am no group optionally substituted by 1 to 2

groups selected from(a) a lpxer al kyl group, (b) a

| ower al koxycar bonyl group, and(c) a | ower al kanoyl

group, (13) a carbanoyl group optionally substituted
gr Qups selected from(a) a | ower alkyl

by . 1.t
&%@ﬁﬁl%PﬁfdapﬂéﬁﬁF Y30 9Oy~ | oner al kyl groupf (c) a

L 2006 13 substituted by a
hy§50x31 gro , aﬁép(d) g'lomer al kyl group

Sehsta pyired 10y iay lamrbengrlowr oupt;i onal |y substi tut ed
by 1 to 2 |ower alkyl groups, and (14) a group of the
£or mulea:1 oWB-INEHECXNHINIRP o t5. DR 1d yo srsijiitigraslipy @ group

su stltuted b gro elected from the foll ow ngs:
B esbeshe 3?%@%& ﬂgﬁb’ 9®?) a hydroxyl group, (3)

ally substituted by 1 to 2 groups
%g sg;g%%eégﬁﬂo%&%”?pa | ower al kyl group, (b) a | ower
8(|2|§0>év 1 cNeQUR] HoRly ca il aj degy,- | ower  al kyl  group,
(d) a hydroxy- |ower alkyl group, (e) a |ower alkyl
gr3du@ sehstr tadtkek Yoywraanp ,ani no group optionally

substltuted by 1 to 2 |lower alkyl groups, (f) a |ower
yIa Y&fﬁ’%\ly}b&roﬂﬁ'ed by an aromatic 15 hydrocarbon

a'qaqn o [1 al ﬁﬁ# Pys%%ts'ttll'&tuec%d b¥ya1 to 2
r|dy group, 4) |ny group, a pyrrolidinyl

mawg& giuagyﬂaﬂhdnym@ﬁuﬁl a thi onorpholinyl group,

(5) a hydroxypi peri dyl group, 20 (6) a piperidyl group

sifst Bt Utamtehy ad khydr oxyolpwerubatiflutegr obp, § 7)oger alkoxy

pyrrolidinyl group substituted by a hydroxy-| ower

group,

(7) a carbonyl group substituted by a group selected from 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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al kyl group, and (8) a |ower alkyl-piperazinyl group;

25 Ais a single bond; and R 3 is a hydrogen atom 8. 2 6 JuL 2006

The conpound according to 7 above, wherein R2 is a

group selected fromthe follow ngs: (1) a hydrogen

atom 30 (2) a cyano group, 236 JUL 2006 14 (3) an

am no group optionally substituted by 1 to 2 |ower

al kyl groups, (4) a hydroxyl group, (5) a | ower al koxy
group, 5 (6) a lower al koxy group substituted by _a
|t il Wead  byr oup hy@rpxall odiepunt kdad ghglp @~ lower alkyl

substituted by a hydroxyl gr.oup, 8) a lower, al ko .

gﬁ?ﬁﬂps%%@??%%?%ﬁgb?yaﬁxaﬁ&ﬁgﬁyQﬁﬁ§g(ﬁﬁ%%ﬁﬂﬁ%@b Sidstituted
titut 'fMﬁ{ | k groups, 10 (9) a

f"t@r %#k%%égéﬁ%o%%ﬁgr oup,p§'( 1%1;1da car boxyl group,

(1)) aa crhanyd £ QHoIpr setsta & L @eENBDYC &ANRING grroup

optional |y substituted by 1 to 2 groups selected from

(&) lowearboRyl group, spbptatﬁyegow l2oETO R k§plected from

roup, (c) a 15 |ower al koxy-I|ower alkyl group, and
%%Bezf?%ﬁéwl%ﬁ%yl group substituted by an am no group

opt, u i gt 1 to 2 lower alkyl groups,
(%2)923%%¥% d??%%%%éf%ﬂﬁ%ﬁ group, a
Py od i e dyd €1 bgreyihp, group, a pi peridyl carbonyl group

or a thionorpholinyl- 20 carbonyl group, (13) a pipe
r{3)dyan camboaygrgrpuprsdbseiliot edbat iduhedh o)y -1 | oed groups

T 0 N L e
l§¥@ﬁpﬁjkaj 8" PP r 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 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 7 above, wherein R? is

a group selected from the followings:

(1) a hydrogen atom,

(2) a cyano group,
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25 (15) a lower alkyl group substituted by a | ower

al koxycar bonyl group, (16) a carboxy-Iower alkyl 2 8 JuL 2008

group, (17) a l|lower alkyl group substituted by a
carbanoyl group optionally substituted by 1 to 2
groups selected from(a) a 3941 ower alkyl group, (b)
a hydroxy-|ower al kyl group, (c) a 2 6 JUL 2006 15
| ower al koxy-|ower alkyl group, and (d) a Iomer al kyl
group substituted by an anlno group optional
stibst4an ualeun@ygxoupo op tliowerl 1 k%}er-’*‘gtrJdi}Hsed (11:8) lato 2 lower
Iomer aIk IEg{roup substituted by a
rbonyl group, (19) a Iomer al kyl group

st t ridyl carbonyl group substituted
b [B EL é{’ﬁ ﬂros%r Lgfkyl group, or a |ower alkyl
IrHUR sllm,ﬁéﬁ tﬂm}b?@m,rrol i di nyl carbonyl group
substituted by a hydroxy-Iower al kyl grou 10 (20) a
hi@r ory-lower &gk ygr eopup ardisttutdd ¥ & kypwer alkoxy
grq*&ésubstituted by a pyrrolidinyl- carbonyl group.

r conpound accordi ng to 7 above, wherein R 2 is
roaypl Leciﬁ%§ 0&5}5 é’@l"‘&ﬁ‘@ec‘d b éjﬁy@rox%l group,
roge atom a ca group s ubstituted by an

apg No agr Dikpe r ORLLIKIG] | g‘réuletsdetﬁLd:Lttyecﬂ. b9 2agr ami®o group
selected from(a) a |ower alkyl group and (b) a | ower
abkokgnd bhwersebkyl tgrediey ¥ 350 a2 | bawer ad kibxds caF wems 4

group, 20 (4) a nor hollnylcarbonyl group, a

p{3k o i WY c%%%ﬁ%&$ 9OW peri dyl car bonyl group

a{&§%t§léggg st?% Carbony| group, (5) a |ower

group s ed by a carbanoyl group

Ssubst i tat egh Byohyi o groopersabkyl t@todpspy25af6)amino group
car boxy- | ower ali group, (7) a lower alkyl group
subsionant by bybatltuted 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



nmor phol i nyl car bonyl group, (8) a hydroxy-Iower alkyl 2 6 JuL 2006
group, (9) a |lower alkyl group substituted by a

pyrrolidinyl- 30 carbonyl group, and 2 6 JUL 2006 16

(10) a | ower al kyl group substituted by a carbanoyl.

group optionally substituted;By 1 to 2 groups

selected from(a) a |ower alkyl group substituted by

an amno group optionally substituted by 1 to 2 | ower

al kyl groups and (b) lower 5 alkyl group. 10. The

clompou el lemeor ey tol iy hbsveup wher@i (AR 2 lewen kb group

selected fromthe follown hyd n 2
Lh%l Tt arAm grouaso s obp B St A bRy T By 1
af al koxy group substituted by a
Iomer:%%ﬁ lég%ﬁ%% %@E'a car bonyl group substituted
byi & group sei@raé;ed framyla) amoapi No guespituted by a

optionally substituted by 1 to 2 | ower 15 al kyl

g L amdl ¢dyben yor pholp ny | group; (6) a carbanoyl

group substrtute r lected .from

al} ﬂmﬁrg%@wrsg?a Shed(By & piREFIaY Barbonyl

ar, I r_ al S e

%rk% yﬁ%‘f’%rtol&él’t G Blbet e doq{a’y’“i%r%%bz%%%ﬁ JHB, or
sebwest edfiyam @@bu& | M8t i ahkedy-dpwer pykyblgaouplcarbonyl
and (b) a lower al kyl group; (8) a carbanoyl group
sqistp t slest byutled obP grbupsoseréoweu alkyin gapun,

| ower al kyl grou substrtuie an ari no group
ob%@bn%l@%d%%%%f PreEdebYY 960 Pal RYF groups and (b)

l <y rro n -
su%sflta?ggﬂ % C lg ﬁgéfﬁﬁ% sf#?h JQUBY éldl yi

2cgf@@pfls@f@@ped from(a) an anrno- | ower aIkyI group
optrona l'y substituted 1 to 2 alkyl . .
The compound according to 7 above, whereln 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 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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groups and (b) a lower al kyl group, 30 (10) a | ower

al kyl group substituted by a pyrrolidinyl 2 6 JUL 2M6 2 6 JuL 2006

17 carbonyl group; and (11) a carbanoyl -l ower al kyl
group optionally substituted by 1 to 2 groups
selected from(a) a | ower alky$ group substituted by
an am no group optionally substituted by 1 5 to 2

| ower al kyl groups and (b) a | oner al kyl group. 11. A
conpound of the_ formula:

03 0C410
NG - & Yiewerea 1 kyhhrerr %w%sfalwo%?p RY BhEASAMAYS: 9roup

A S et A 1Y 5,08 il 3B ddrron (2 o

qﬂ%é¥ﬂé$¥y¥“@@odﬂ(%ﬁbs@ht@PS@yb géﬁuﬁmﬁhoaqﬁﬁdﬁYﬁﬁﬁhonally
heterocyclic group; R6 is a pro?ectlng group for

cadzmiyutgrdoupy Rl ts @ hydwegeraldtydm gaohpbogerd atlbin lower
a |lower alkyl group, a |lower al koxy group, a cyano
Gridyg, Qﬁomﬂ}an1no group is optionally substituted by

1to Oqiocrpgé Ry g, B of 7t @% J%fm{&ﬁeré:% R? is

an opti onaII Penzen r|n
I‘_ir{) ﬁl@@t@d aleo%/\&fhealﬁemcgm&&s: 20 12. A

d of the formula: 2 JUL 20 18 R 0 3

a hydrogen atom,
(2) a hydroxy-lower alkyl group,
(3) a carboxy-lower alkyl group,
(4) a lower alkoxy group substituted by a lower alkoxy
group;
(5) a carbonyl group substituted by a group selected from
(a) an amino group optionally substituted by 1 to 2 lower
alkyl groups, and (b) a morpholinyl group;
(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 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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CrRO N'--AY-COOH H wherein X is a group of the

formula: -N=or -CHs; A is a single bond or a group 2 6 JuL 206

of the formula: -NH; Y is a |ower al kylene group, a
cycl oal kanedi yl group, a 5 phenyl group or a
saturated heterocyclic group;;RL is a hydrogen atom a
hal ogen atom a |ower al kyl group, a |ower al koxy
group, a cyano group, or an am no group optionally
substituted by 1 to 2 |ower alkyl groups; R ng B of
chebbowdulgaourtoand i s an optional |y substituted

b ene ring; an IS a,,.hydrogen ataom 0 ;

ALL)T s 602287 TR e rintd. oCeone RECUaRET Ly Spstituted
VE, el e i EPbm 1 B2y Ra Xokded4a1khe u

g%ﬁpguﬁ g%c ?8Ph§ t%g% a(%%e, mﬁérgpn %ing Zriig a9 Jronp

SR 1efs teie Br anl amidob gHdu?0f5tida Rly Bukptit®Rted by 1

is a halogen atom R 3 is a hydrogen atom the

fror Rullawed aBkyll proupss and (b) a lower alkyl group.

11. A compound of the formula:

O

GBI

N~ “A-Y-COOR®

H
wherein X is a group of the formula: -N= or -CH=;
A is a single bond or a group of the formula: -NH-;
Y is a lower alkylene group, a cycloalkanediyl group, a
phenyl group or a saturated heterocyclic 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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15

00 or R):: 2 R2is a carbonyl group substituted by

a group selected from the fol lowings: 10 (1) a |ower &8 JuL 2006

al koxy group, (2) a hydroxyl group, (3) an am no
group optionally substituted by 1 to 2 groups elected
from(a) a | ower alkyl group,16b) a | ower al koxy
group, (c) a | ower al koxy-1lower al kyl group, (d) a
hydroxy 15 | ower al kyl group, (e) a |ower al kyl group
substituted by an am no group optionally substituted
by 1 to 2 lower alkyl groups, (f) a |lower alkyl group
substituted b romati ¢ hydrocarbon group, and (Q)
a |l ower alkylMNgrggup substituted by a pyridyl group,
20 (4) a fyor ﬁg I nyl group, a pyrrolidinyl group, a

pi peri dyl c-gMRtp or a thionorpholinyl group, (5) a
hydrofO e':ﬁijdyl group, (6) a piperidyl group

iﬂu;e by a hydroxy-Iower al kyl group! 25 (7) a

pyrfolid stituted by a hydroxy-I ower
al kyl grgup,Ag‘Xgeg)%PgJL 2W 20 (8) a | ower

al kyl - pi perazinyl group; A is a single bond; Yis a

Gy ahexanedd yd g&w:o@n&ﬁ foAfeh R 50 €or -CH=;
i ndependently a 1Tower al kyl group, or R4, RS 5 and

thelady aciondleniborodjesr ad oggowdent R e afwlriRbl £ 0 mivire;
together at the ends, forma pyrrolidinyl %roup, a
mor pHold nyPWEEoldd k¥ 954& r 8FPEPNy|2 gF BapOaLbaReetY &d FHPUP, 2

a.h oxy-lower al kyl group, (rolidin oup

R BT e S e Sttt Py

GEOUR, 23 IR la thh, 9001 Ryl RAIAY la A alkyl group,
substitutéd by a hydroxyl group, a .

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.
13. The compound according to 11 or 12 above, wherein

the formula:

is

\-— R’
o

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

is a group of the formula:
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pi perazi nyl group substituted by a hydroxy-|ower alkyl

group, a piperidyl group substituted by a 26 JuL 206

hydr oxy-1 ower al kyl group, a piperazinyl group
substituted by a |l ower al kyl group, a pyrrolidinyl
group substituted by a | ower i§ al koxycar bonyl am no
group, a piperidyl group substituted by an am no
group optionally substituted by 1 to 2 |ower alkyl
grou S,, an oxopyrrolidinyl group, an oxonorpholinyl
%n oxot hi onor phol i nyl group, an oxopi peri dyl
oxopi perazi nyl group, or a piperidyl group
sub§t|tuted'by a 20 lower al koxycarbonyl group. is.
The .co c ng to 14 above, wherein R2 is a
§grb%n§F%§?%SEBS§EgFituted by a group selected from
tige i f @l hgMiridgen @tpbman ami no group optionally
substituted by 1 to 2 groups 2S selected from(a) a
| owerfeatmylagroup, (b) a lower al koxy group, (c) a
| oywer al koxy-1ower alkyl group, (d) a hydroxy- |ower
gripup, (e) a |l ower al kyl group substituted by
@4 relgroup optionally substituted by I to 2 | ower
al Ryl group, (f) a lower alkyl group substituted by
ansaromatic 30 hydrocarbon group, and (g) a | ower
al kyl group substltuted 2 6 JUL 2006 21 by a pyridyl

group ) a norp 2 yl group, a
pyrr i n-liL-yl group o|oer|d|n 1-yl group a
pi perazin- I-yl @foup O®/a thionorpholin-4-yl group; 5

R4 and R5 are i ndepengently a Iomer al kyl group, or R
4 , R5 and the adjacent nitrogeh atom when R 4 and

W?(Eﬁﬂﬁfﬁhﬁbﬁﬁ¥ﬁﬁﬁrdupti&béﬁﬁtﬂtédwmyaa group selected from
pyrrolidin-4-yl group. 16. The conpound according to
1Bhabbvelowhegel n the fornula: '-- 0 rBICU~I 10

{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 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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isl RRZ2is a carbonyl group substituted by a group

selected from the followi ngs: is (1) an am no group 2 6 JuL 2006

optionally substituted by 1 to 2 groups selected from
(a) a lower alkyl group and (b) a lower al koxy-I| ower
al kyl group, and (2) a norphoppn-4-yl group. 17.

Met hyl 2-1[ (S-chl oropyridi n-2-yl)am nol carbonyl |- 20
3-[(ftrans-4-[(di met hyl am no) car bonyl | cycl ohexyl | -

car bonyl ) am no] benzof ur an-5- car boxyl ate; Met hyl

[ B)f [¥ S-antitoradgepli -t irezag hrarh I8 bonyl | - 3-

(I[.trans-4-(pyrroljdin-1-ylcarbonyl)cycl ohexyl| carbony
%t 1Saf o) W Hn-5-yl ] acetate; 25 N 2

(46-1Chl or Ididd e W) g Ngli met hyl - 3- trans- 4-
(Yrsmlgp:haglc%ﬁ%ad-}%gc%egb%%l )%yc\%]ohexyl | car bonyl ) am no) -

lren zefdIrgin-2 &- théapdodent te; alJWowe22 alkyl group, or RY, R®
N-(S-Chloropyridin-2-yl)-3-[(S-norpholin-4-yl-5- )
@uhetihanoydlj asenb] enzsfaaranatosar boxelhi de; and R combine

2-[[ (S Chl oropyr| din-2-yl)am nol carbonyl | -3-1.((t,rans
4t-<f[€1(‘%ﬁfh%1i hyt am F}E)?ca?ﬁg%yl | ?ﬁEF“ohé‘xyﬂﬁ)c/%ro& (‘)(Y&m mj= e @
fi 7%28@ PO |%§r§8igdiyy%_group substituted by a
- Cnloropyridin-2-yl)-3-[(ftrans-4- _
[H et et )yl e 1 0 iy D aguyd iy cd. ofreixayd  Déit oy yd jaump nexjle Sk ituted
9, N, 5- di net hyl benzof uran-2, 5-di car boxamn de; . ,
thrans - NYdrexgl( Bchiror opy EREPROZPRPY AR holE8Benyd | REReridyl
10 . . ;
(T Bho1 3 RIRST LAF boTy Py en Tt Ut BRESE \PY - R R RV hyFrovpr @
é}%@% 1, %ﬁ%ﬁ:ar 1dfheq O ha Lealk
f?r!g?l ed 0K @ BNAhPBEEUYLEBWEY alkyl
g%@%p a e-saf% thereof. 18. A pha?ﬁaceut?%al y
COFNGS) t 120Np i i Chy Lorgudiges sabstanuaeti ey i agriegdengy-lower
a conmpound according to any one of 1 _
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
oxopiperazinyl 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 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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15 to 17 above, or a pharmaceutically acceptable salt

thereof. 19. A nethod for treatnent of thronbosis, 26 JuL 2006

whi ch conprises adninistering an effective anount of
a conmpound according to any one of 1 to 17 above, or
a pharmaceutically acceptable salt thereof, to a
patient in 20 need thereof. 20. Use of a conpound
according to any one of 1 to 17 above, or a
pharmaceutical |y acceptable salt thereof, to a

Batt PeRYTiLAYhe6dOMPer 89 i n treatnent of patients

%%%ferln ﬁro¥1 4%2P02#%n1ﬁ§ ?E eggﬁégmﬁ%“q$¥%up, a

Yenligan-wi-hi1 begrbapei naftepi éﬁﬁﬁiﬂeﬂ D degadhp or a
he term"I| ower" used in the definition of the 30
frorimumoaphlodriei-4 -das gridmgpd neans unl ess ot herw se not ed
a,26 JUL 2006 23 stralght- or_branched- carbon chai n
RavaRg R tr % erdeRrnd %ﬁ‘bhbé a THeweT exuipl e%r%‘Fp"I%ler

l,kyls group” include t h) h pr 4
%Opﬁo%ﬁé‘ o y‘?dj?%%n%ty Lroadt pbon P FB%% % apd

Qﬁﬁ%ﬁ NegREMNs, 1y dm RE rollidin-4 yl rou
met ynbutyl 2- neﬁ%ylbutyl i 2- dlnetﬁ§%£ropyl hexyl,g i

i sohexyd., ]I'-l’f@tdi\@&hp@tﬂlhdﬂ acéen’dthgl pent 5, above, wherein the
3- nethylpentyl 1, 1-di net hyl butyl, 1, 2-dinethyl butyl,
:fqzmﬂlﬁethylbutyl 1, 3- di met hyl but yI ,

d| thyl butyl, 3,3-dinethylbutyl, 1 10 ethyl butyl,

'utyl 1, 1,2-trinethy|propy|, 1,2, 2-
propyl 1 -ethyl- | -nmethylpropyl, 1 -ethyl-

2 nethyl propyl, and the like. Anmong them al kyl
groups having 1 to 4 carbon atons, for exanple,

nmet hyl , ethyl, propyl, isopropyl, butyl, isobutyl,
sec-bmtyloand tert-butyl are 15 commonly used. The
ter vved al koxy group” neans a substituent

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-yl group.

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

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

N2- (5-Chloropyriclin-2-yl)-N°,N°-dimethyl-3- ({ [trans-4-
(morpholin-4-ylcarbonyl)cyclohexyl]carbonyl}amino) -

benzofuran-2, 5-dicarboxamide;
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wherei n an oxygen atomis bound to the above-nenti oned

al kyl group. Among them al koxy groups having 1 to 4 28 yy M6

carbon atons, for exanple, and nethoxy, ethoxy,
propoxy, 20 isopropoxy, butoxy, isobutoxy, sec-butoxy
and tert-butoxy groups are cgymonly used. Exanples of
"'l ower al kyl ene group" include a straight- or
branched- chai n al kyl ene group having 1 to 6 carbon
atons, specifically, nethylene, ethylene,

tri metNyl s Laremyy iz5 nrewi) e, [ (pemodmiiayineifls vyl -5-
hexanmet hyl ene, and .the like. —Among.them. an al kyl ene
W%%’?f@&%ﬁ?ﬁdﬁ%@o%% PSRRIy used.

Exanples ofc " AR - \ON QR nd 106 sdeh @l kanoy({ trans-
groupégﬁéségé:]§%$%ﬁgb¥ﬁgpé &%ﬁ' ggbdp fronf?%e Witrans
cpr h@Xe t A @iy cefrbpd ydviery clarHeosl lica deirdyl ) amino] -
Specifically, fornyl, 2 6 JUL 2008 24 acetyl,

praspadimpan HnteaAnHoX ¢ tafd dii ke are commonly used.

The "sgtyra het er ocycl i,c _group" ans a ,saturated
heter3@93?(%E3P685YE&§¥EFRFH3)Igté(Z%ﬁéFéré_atpns
SF{&%&&yﬂmeng%fﬂdr}yf Y/ QPB 108 10Uk 1SS Bl drith Of -N°, N°-
ni trogen "at om oxygen atom and sul fur atom

i eferall e rae Afu tam 120 Sredtder wsb x dweitdr ocycl i ¢ group

containing 1 to 4 hetero atons sel ected _independently

f r om ttHeEngoUp domish 611 Hyl aroriy & rdigere =t bramipsd grponyl } -5-
atom and sul fur. at incl udi ng _condensed rings, _
SR Gt P D S G gy o Ptmechyl
Q%féygﬂé qullguhfgéygd§gﬂidéy perazinyl, norpholinyl,

t i onor phol 1 nyl , honnplpera2|nyl, honopi peri dyl ,

Y r0 | e iy ceoiazll 1 ¢li aydept db 1 S-sh bixattydreafid t he

| i ke. Above all, piperidyl, piperazinyl, . _

honopi Ber az ngharpyeeet i dphy coarasibiphoel iMiich f@wprises as
conmon| y used. Further, they are used as.a dival ent

137 g7 0bb” Aol OBERACTEr % I THBU Y-CThaing O any onme of 1
" t{PIRNs CONt S Ny r@néﬁﬁ&é&&@ﬁcmigr%a@ﬂatgbgé oypit thereof.
means a saturated ring containing 1 to 4 hetero atons,

whi ch 19 ng Maymetidd@i nfor n addatmentt oofii t tbgembasda 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 [1] of the present invention will be
hereinafter described in detail.

The term "lower" wused 1in the definition of the

formulas herein described means unless otherwise noted a
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oxygen atom and/or sulfur atom preferably, a 4 to 14

20 nmenbered saturated heterocyclic group contai ning, 26 Ju 2006

as hetero atom only nitrogen atom or both nitrogen

atom and oxygen atom including condensed rings.

Exanpl es thereof include imdgazolidinyl,
pyrazolidinyl, piperidyl, piperazinyl, norpholinyl,
t hi onor phol i nyl , honopi perazi nyl, 25 honopi peri dyl,
pyrrolidinyl, oxazolldlnyl and the l'i ke,

Steifahdal | 9T Hirp@cah@f-Cagiisst aghayl, heoHe pér 44 n§l ,carbon

pyrrolidinyl, and norpholinyl are commonly used.
‘es of "'halogen atont include fluorine,

chl orifig,s, RLOMIR Orof 0di HReat Ak yADQYB RN include methyl,
fluorine, ‘chiorine or 30 bronine atomis comonly

ldﬁ:&fi/l 2 dropyd, L i20@6 o8 ,Bxanptles iofobudycl osdekarimaiyl, tert-
roup” include 3- to 7- nenbered cycl oal kanedi yl group
las Jpan%ybl ohégapeaityl gr%@@pe@%m e§egf-pentyl, 1-

I RAGH Y or GaBe AXAgheAy  of otporestRUTRERPYLY " nexy1,

li%%%exme pfﬂ%@%ﬁg@%b%' hy a§0ﬁe£ﬁ9h§e§eyi of 3tfethylpentyl,
conpou 11 inc es 4 salt wth an |norgan|c acid
smthasfxeﬂ]wmxﬂmqru claeidimbydyaobuaygile ack - dlmethylbutyl
hydroi odic acid, 10 sulfuric acid, nitric acid

ﬂho%pimqﬁlid&@ylanogrtwllm%@yl@lwt %%Tﬁl&?ﬁ%@ﬁglaw%yl 1-

uch as formg acet| AGl ni
ﬁ%qyfh)Eﬂ%c a %kh g?% aC|d su%&%% %H€&§ﬁ§l 1r2,2-
FUmBd (& 3"1‘3' e1letaghds - hl%@h'ﬂp@%ip?’l ”Hii@tlayldz -methyl-
tartarlc acid, citric acid, nethanesulfonic acid, is

ei syl drani theadl ike bermmeres utiem) ca by, gamaps hisaving 1 to
like; salt with an acidic amno acid such as aspartic
i dcarlgqnmt aptemaci dfoand eptadnlicke; medhy i t He e Yret al Propyl,

Z:f“sfﬁ%ﬁ? Cahlithhe Tsaes T SRR R or iy dopgsputyl are

g¥ian1ne 20 ethylan1ne, et hanol am ne, and
Ilke asalt with a
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 atoms, for example, and methoxy, ethoxy, propoxy,
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 atoms,
specifically, methylene, ethylene, trimethylene, tetra-
methylene, pentamethylene, hexamethylene, and the like.
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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basic am no acid such as lysine, ornithine, and the

i ke. The conpound [1] of the present invention can 26 JuL 2006

be in the formof quaternary ammonium salt and such a
quaternary ammoniumsalt falls within the scope of

the present 25 conpound [1].2Fkurther, the conpound

[1] of the present invention includes an

i ntranol ecul ar salt, hydrate, solvate or crystalline

pol ynmor phi sm  and the 1ike. Besi des, when the conpound
(agehgk éﬁQﬁﬁﬁﬁ&%¢|QPtKKY%ﬁu4ﬁﬁ1%ﬂ%ﬂ&%ﬁe 3ge GOHTRKGsY used.

as an tigal _i.so t he JUL 24, resen
' f% ﬁéS gedtﬁggeroc a%lczﬁﬁP%Pn1xgaR E) éaturated

I nvent nmers ure

ther eaie éi&éh&f@uﬂh§8nEQ§nQQ§pQUQ@ [Alhdasa Lot eselected

bond and/or a‘ring to which a cycl oal kanedi yl group
lum@&ppmdmntxy fpor $h&ﬂgnqupnson51atiaghed riittomregen atom,
exist inthe form5 of cis or trans, and the present
| PRI G PP PR 23! F o O s iR S BRI W 7 &t ub@ 14-membered

Itaet[e%?‘%%wd' L P08k font i EREPIURY il d¥edd € R RL1ectea

enco sTa pro of "a

VerofX ampl egSchIp ac@ﬁ§§§€9n!;”%'f“@?lﬂﬂ$1§@i atom,

&
prepar ed by 10 protecting a functional group such as

adik @ik 0 adlomC aghax sulghaupabdbma compbudichd 1coalblensed rings.
W th a conventional protecting. %roup The conpound o

f
t fiee pt Es@nte X aMelR S orlrnlfiéyldl?e pré arz@élldwwlhe pyrazolidinyl,
follow n | Processes. Process %lfmyfg Ehlomorphollnyl

c%h%%ﬁh {11 %fp?ﬁ%zb$% ent TRVRATT oh nd
forn§¢fpéré§1ﬁy§|nE&ﬁ?éE%@&l&¥?,'p?rﬁ@ﬂpéyﬂﬁlpfoth@lldlnyl
1,3- dloxanyl and the 1like. Above all, piperidyl,
piperazinyl, homopiperazinyl, pyrrolidinyl and morpholinyi
are 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, 1in addition to nitrogen atom,
oxygen atom and/or sulfur atom, preferably, a 4 to 14-
membered saturated heterocyclic group containing, as hetero
atom, only nitrogen atom or both nitrogen atom and oxygen
atom, including condensed rings. Examples thereof include
imidazolidinyl, pyrazolidinyl, piperidyl, piperazinyl,
morpholinyl, thiomorpholinvyl, homopiperazinyl,
homopiperidyl, pyrrolidinyl, oxazolidinyl, and the like,
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.



O~(CNRJI-A] 04 "RN"LY-CONN, RS H 20 wherein

the synbols are the sane as defi ned above can be 2 6 JuL 2006
prepared by reacting an am no conpound of the fornmula

[2]: R z 0z X@ 113 % NRO B[21 NH2 2 6 JUL

20 27 wherein the synbols arggthe sane as defined

above, with a carboxylic acid conpound of the fornul a

[3-AI]: HOOC-Y-CON (R) (R5) [3-Al] wherein the

synbols are the sanme as defined above, or a 5

react iRxamperds/at f vacvhéredkanedivd caayoXyl ingbige 3- to 7-

[ Process Bl The conpound. [1-A] can also be prepared b .
MR sRs ¢ve! %fgllt’%lga? R ﬁué:gnﬁosug‘d ‘g‘fcf‘?ﬂeoe“exgnedlyl
fq&%a[&Aﬂ: HOOC- Y- COOR 6 [ 3-A21 10 wherein R 6

i A protecting group for carboxyl group and the

ot her ydioled s $he samemasidef hpadoabewen orgoup” include
reactive derivative thereof at its carboxyl group, to

ghendl compuundnof tlhaghftbiydul grpepAl | ang RPheryd xgroup is
commonly used.

The pharmaceutically acceptable salt of the compound
[1] includes a salt with an inorganic acid such as
hydrochloric acid, Thydrobromic acid, hydroiodic acid,
sulfuric acid, nitric acid, phosphoric acid, and the like;
a salt with an organic acid such as formic acid, acetic
acid, propionic acid, oxalic acid, malonic acid, succinic
acid, fumaric acid, maleic acid, lactic acid, malic acid,
tartaric acid, citric acid, methanesulfonic acid,
ethanesulfonic acid, benzenesulfonic acid, and the like;
salt with an acidic amino acid such as aspartic acid,
glutamic acid, and the like; salt with a metal such as
sodium, 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 [1].

Further, the compound [1] of the present invention
includes an intramolecular salt,  hydrate, solvate or
crystalline polymorphism, and the like.

Besides, when the compound [l1] has an asymmetric

carbon atom(s), it can exist as an optical isomer, and the
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wherein the synbols are the same as def.i ned above, 2 6 JuL 2006

removing the protecting group for carboxyl group to

give a conpound of the fornula [2-A21: RL z 0 H R3
CNJ[2-A2] 01BO ji -Y-CO¥ H wherein the synbols

are the sane as defined above, and 20 reacting the

compound [2-A2] with a conpound of the fornula:

D-A31: 2 0 JUL 20 28 HN (R) (R ) 3-A31 wherein the |
puing aiBvehsieanengends hedhab6vel sonprgcadd cp mixture

Aong. e, OTaunco Ll of 1S RESSEt (VS oo bona
%EFBQQP8¥29185 Egevﬂﬂﬁﬁylg E%é@bélﬁ%néd?yi"g%%u% @adihg two
or more substituents is attached, it may exist in the form
of cis or trans, and the present invention encompass those
isomers and a mixture thereof.

Additionally, the compound (1] of the ©present
invention encompasses a prodrug of a compound as mentioned
above. Examples of a prodrug include those prepared by
protecting a functional group such as an amino or carboxy
group of a compound [1] above with a conventional
protecting group.

The compound of the present invention may be prepared
by the following processes.

[Process A]

Among the compounds [1] of the present invention, a

compound wherein A is a single bond, i.e., a compound of

the formula [1-A]:

R1

i

. 3
o & KR (1-A]

igl“ | r*
_ _/
Nj—Y CO-N__
N R

wherein the symbols are the same as defined above can be

prepared by reacting an amino compound of the formula [2]:

R1

¢c—NR3

O
@ | [2]

NH>
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N'J~" NY-CONIRHHI R5 wherein the synbols are

the sane as defined above can be prepared by reacting 2 6 Ju 2006

t he above-nenti oned conpound [21 with 10 a conpound
of the formula [3-B11l: H NY-COOR [ 3-Bl ] wherein
the synbols are the sanme as defi ned above and a
conpound of the formula [3-B2]: L 1- COL 2 [ 3-B2 ]
15 wherein L' and L 2 are the sane or different and

each a |eaving group to %ive a conpound of the
foreiig in [hed|gymils 2xe (thel1sang -5 7 dpedRYA Y] |

0 BO N "k N Y-COOR6 . H wherein the symbols are,t .
S o ST oo (o e T B oFsabt)

or ¢ _HC #horgive a 2C ound of the
fornuﬁg - é%?qgﬂ%)35L520 29 é@?o 11 X-3 0 G NR
[Whd2din Ot NeN-sYmBORd &tdl wher esdmd hassyidfilredar ebbhe, or a

sane as defined above, and
reactive derivative thereof at its carboxyl group.
[Process B]
The compound ([1-A] can also be prepared by reacting
the compound [2] with a compound of the formula [3-A2]:
HOOC~Y-COOR® [3-A2]
wherein R® is a protecting group for carboxyl group and the
other symbol is the same as defined above, or a reactive

derivative thereof at its carboxyl group, to give a

compound of the formula [2-Al]:

R1
o /
I

c—NKNR3

g
|
Nj)————COOR6

H
wherein the symbols are the same as defined above,

[2-A1]

removing the protecting group for carboxyl group to give a

compound of the formula [2-A2]:

R1
7
—NR®
o ° [2-A2]
O8g
—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-A31]:



reacting the conmpound (2-B2] with the conpound [ 3-A3].

The conpound [1] can al so be prepared, if necessary, 2 8 JuL 2008
5 through the nutual conversion, wherein a

substituent(s) of resulting conpound [1-A] or [1-B]

is adequately converted into,@ conpound [1] through

the nmutual conversion by alkylation, reductive

al kyl ati on, am dation, sulfonyl- am dation, reduction,

deal kyl at| on, hydr ol ysis, quaternary 10 ami nati on,

for rTyIHéJt (RS Rp)rot ection orl éprlot ection of amino or

box ou d the like. [Manufagcturin ess
%rttl%r‘?g %\)‘/Eclbéﬁl Sal&® ﬁheepasra%[t Ogﬂ@c?rf%oun 7211
'I'[tﬁo%%rggo% [2] can be prepared by a process is
conprising: converting the al dehyde group of a
conpopnbref the fesmpbandflOfll] Swf OdhB [dHEsedtOinvention,
wherein the synbols are the sane as defined above,
i titos e2 Ovlosaeron gRoudps tao @r@@pa0§orﬁ§mJnﬂOmulme ¥l & .-, a
er ynbol s are the sanme as

d’@]ﬂpﬁé’ﬂlda&ifvé& %"? [Ele"}{jorrpound [91 with a
compound of the forrrul az2ju 300 L 3~~ 0P 181
wherein L 3 is a gR'ng group and P1 is a protecting
group for carbg group, to give a conpound of the

forrrula[?]g [71 ~-CN wherein the synbols are
the same asgds

s u

N N—Y—CO-N_
H H RS

wherein the symbols are the same as defined above can be
prepared by reacting the above-mentioned compound [2] with
a compound of the formula [3-Bl]:

H,N-Y-COOR® [3—B1]
wherein the symbols are the same as defined above and a
compound of the formula [3-B2]:

L'-co-1L? [3—B2]
wherein L' and L? are the same or different and each a

leaving group to give a compound of the formula [2-Bl]:

3
C—NR [2-B1]

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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to give a conmpound of the fornmula [6]: O 11 a or"
0,,,,,,-G--OHB1[61 Zz~' CN 10 wherein the synbols
are the sane as defined above, reacting the conmpound
[6], if necessary, after convggting into a reactive
derivative at the carboxyl group thereof, wth a
compound of the forrmula [51: 3 R H 15 wherein the
synbols are the sanme as defined above, to give a
conpound of the f Ra [41: 0 """(~R 0 -"/ U\N[41
G-~CN R 3 wherei synbol s are the sane as defined
above, and opsubj ng the conpound [4] to
cyclization]| 20/Further, the conpound [41 can-be
prepared bycedRling a Q%ngund of the formula (9]
LR aoconrpound of the é UL 2006 31 formula

Ri3 N''O R E 12 1 wherein L 4 is a leaving

o t hg_ot her synbols are the sanme as defined
above. 5 THe cONpOtrOQHU] can al so be prepared by
reacting a1 conBound of the formul a [13]: L5 [131 B

q%herein the symbols are the same as defined above, and

reacting the compound ([2-B2] with the compound [3-A3].

The compound [l] can also be prepared, if necessary,
through the mutual conversion, wherein a substituent(s) of
resulting compound [1-A] or [1-B] is adequately converted
into a compound ({1] through the mutual conversion by
alkylation, reductive alkylation, amidation, sulfonyl-
amidation, reduction, dealkylation, hydrolysis, quaternary
amination, formylation, protection or deprotection of amino
or carboxyl group, and the like.

[Manufacturing Process for Starting Materials: Preparation
of compound [2]]

The compound (2] can be prepared by a process
comprising:
converting the aldehyde group of a compound of the formula

[107]:

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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wherein L'5 is a | eaving group and the other synbols

are the sane as defined above with a conpound of the 26 Ju 2006

formula [14]: R R 3 N~O1Il 10 HO r 141 wherein the
synbols are the sanme as defined above. Further, the
conpound of the fornula [101 ggn be prepared by
fornylating a conmpound of the fornmula [11]: OH 15
wherein the synbols are the sane as defi ned above. The
Processes [A]l-[C] above can be carried out in the

. fdlowi ng manner. [Process Al The reaction where a

conpoupd [1-Al _is prepared using 20 a conpound [2]

qﬁd a onpoundsls-Al] or a reactive derivative

t e t Lts carboxyl group can be carried out in a
conventi oREl nanner for amidation. That is, the

NEactd 0 gaNi Yea Cackiyedgodtoby @RCtE'ng sa L appeteck {rd group
with a compound (3-Al] or a reactive derivative

tfrer edrbaxyh @r@upgULLR0PEve 32 sahpouldrebfthe fergmula [7]:
presence or absence of a condensing agent, and if
necessaryf in the presence of an acid scavenger, in

an_~appk op 'atelsolvent. The condensi ng agent i ncl udes
@ “Onal ORgérit s such 5 as
N> cl ohexyl carbodiimde (DCC), 1-ethyl-3-(3- dine

thgi am nopropyl) c a rbodi imde (EDC) or a

hwitke pehh ot heles yithel 2odre chirbonghei 881 dakbhed (@ppye,

di phenyl phosphoryl - azi de (DPPA), diethyl

CHRIRPHYS pliitat BE @ BEPEI DT ardd % PikeE “GsovEompPUnd (7] to

DCC, EDC_ or drec ri r .is preferred. 10
E%%%%I%sc%?psﬁgarégcg$€e£%g?§ggt?g "of the conpound
[3-A'] incbude those conventionally used such as an
acid halide, a mxed anhydride, a reactive ester, and

t & NiHOR, CEx%ﬂples of an activator that can be used
forBdonverting = (6!

CN
wherein the symbols are the same as defined above,
reacting the compound [6], if necessary, after converting
into a reactive derivative at the carboxyl group thereof,

with a compound of the formula ([5]:

wherein the symbols are the same as defined above, to give

a compound of the formula [4]:

i R’
li:m CL\V/C\N//<::}/ [4]
CN RS
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 [9] with a compound of the
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the conpound [3-All into the reactive derivative

t hereof 15 include thionyl chloride, thionyl brom de, 2 6 JuL 2006

oxal yl chloride, N hydroxylam nes such as
1- hydroxysucci ni m de, 1- hydroxybenzotriazole, and the
|'i ke, and phenols such as p- #ftrophenol, and the
i ke. Above all, thionyl chloride, oxalyl chloride,
1- hydroxysucci nimde and 1 20 hydroxybenzotri azole are
preferred. The acid chloride nethod is especially
gogtrerlabl [d.2 JExanpl es of the salt of a conpound [3-Al
or a reactiqe derivative of the conpound [ 3-Al
i ncl ude >@t wth an inorganic acid such as
hydr gc c acid, 25 hydrobrom c acid, sulfuric acid,
and Rihhe I|ke An aci d scavenger is also usable
dépen%ﬁ@g onl¥He method to be enpl oyed, which
i ncl udes inorganic or organi c bases. The present
mgateion ey sbe flaeiviingagedushemd tthies otdwy isstlasuks igre the
the presence of a _base or by using such a 30 base as
é@ﬂﬂ\ﬁﬁﬂdeﬁé&ﬁﬁJQQQWﬁ i norgani ¢ bases include 2 6 JUL
2\\6 aI a ar a ( sodi nat,e,
potasgﬁhn1 %%#%%ﬁ%t 4§cé§$ﬁn%%g?bgﬁhﬁgﬁhgﬁgg?hgylrea?Flng @
cldAldd ear tthe Mef@alulcarjomiat es (cal ci um car bonat e,
and the %ike ), alkali netal hydrogen carbonates

5O ydrogen carbonate, 5 potassi um hydrogen
Inate, dhd the like.) . alkali netal hydroxides
i onckydr oxi de, potassi um hydroxide, lithium

ro 1 &,s g d at Be 4kl ke) I%rne?malt i eﬁ{] WG G HASESs are the

|nc e tr|- ower “al kyl’a yl am ne,

tgan@tavs! afd fithed HISRONPPYH ef h&’&) Wed @ndthderdite)a [14]:
tertiary- an1nes (1 4 10 dlazablcyclo[Z 2. 2] oct ane,

1, 5-di azabi Rﬂ4-3 0] non- 5- ene,
1, 8-di zalo[5 4. 0]undec-7-ene, and the Ilike),
am neR'NENNdi net hyl ani | i ne, N, N-di et hyl ani l'i ne,

?IﬂEt Ian1no [pyAdi dine, and the like), pyridine,

['u @ollidine, and the like. Above all

tyiti it dyeh o @1es yifhd BOPEOPYEIRE hyhaei BS, déSined above.

4- di met hyl am nopyridine, or pyridine is preferred for
Further, the compound of the formula [10] can be

prepared by formylating a compound of the formula [11]:

OH
Iill{’ [11]

wherein the symbols are the same as defined above.

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

The reaction where a compound [1-A] is prepared 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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carrying out the reaction. The present reaction can be
carried out in the presence or absence of a solvent, 9¢g JuL
preferably in the presence of a solvent. Exanples of

t he solvent include any inert solvent 20 which does

not disturb the reaction, suckpas hal ogenat ed

hydr ocar bons (chl orof orm di chl or onet hane,

di chl oroet hane, and the |ike), aromatic hydrocarbons
(benzene, toluene, xylene, and the like), ethers ,
(sdildt hyheredBr indi tkeppagplencet ek , absengly ¥ bf ar &ipndensing
di oxane, 1, 2-di_nmet hoxyethane, ,and_25 the like), esters .
CHA aé®Cat &L aRgee éaFVKe)}nanFﬁgs Ofesth€d 88187 acid
( i hyl f ar, ' , [Hpscys cet am de, 1, 3-
éyﬁéfﬁvgsé-¥ﬁ%3%gg#%ﬂ$ﬁgﬁ%#hgﬁﬂﬁ¥ﬁ%h?ike), nitriles

(acet amid rddreieraiithd heydritkencldidet hydrsudft ioxiale,agents such
pyridine, 2,6-luthidine, and the |ike, a m xed

sal verli, Bodpeiysl elgexwbc@obodl ipide of tHESS rsol VierRishyl-3- (3~

SRS ol S R Sl bl 08 Moflentoriae
d . i I j -
gc[]h%{%gfﬁe t h%%rﬁ(gégggl;@m%@he?f gﬂﬁﬁ S0l vgntn SepPERth fi8hory1

ove a i chl'or onet'hane,

G i1e0f @iEma it oldieneyl X Bhd Siiatyits of DEBT),, and the like.

di oxane, N, N-di net hyl formam de, 5

MG redtlhy IREBt &R@er 1a hirashyor pde nflewen § di hopeeferred.

pyridine, and the like are prefer

d, d
(0 chi GrGHBLIEmeS T ci%or bFOThi VR, NSRRI of farffie omeound
A0l P | dhpe.ace o 8speci Al dn Pl el er [ puslhe A@SeBL an acia

on"can be carried out In a wde range o

trenpiedat u emf k6 anheapedal use refactQ wndestexgolamy tloe like.
under heating. For exanple, the reaction can be ,
Brefrleds yo€amn exkblvater athefiparadt upe ¥sedi(fae tgonverting

LD, DOk RO A, e eagt O LU o SREUA Yenereor
SRCAASY RLYRED SheERRRUL LR ohebR SOTPONRS, chforiae,
y
ON-OARY €30y D T & | ed st | N @s si mill-atydrymerudativel de, 1~
hydroxybenzotriazole, and the like, and phenols such as p-
nitrophenol, and the 1like. Above all, thionyl chloride,
oxalyl chloride, l1-hydroxysuccinimide and 1-
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 acid,
hydrobromic acid, sulfuric acid, and the 1like. An acid
scavenger is also usable depending on the method to be
employed, which includes inorganic or organic bases.

The present reaction may be facilitated when it 1is
carried out in the presence of a base or by using such a

base as a solvent. Examples of inorganic bases include

2006
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reacti on between the conpound [2] and a conpound
[3-All or a reactive derivative thereof at the 2 6 JuL 2006

car boxyl group. The 20 renvoval

at the carboxyl group of conpound [2-Al
carried out in a conventional sganner. The next

reaction with a conpound (3-A3] can be carried out in

a simlar manner to the reaction between the conpound

[2] and a conpound [3-Al]. 25 [Process Cl1 The process
whekelh t hetednpormb iz Bg |§Spdepmre¢aﬂbonﬁﬁﬁnln@OEaSSlum

O'fl%rt] c£ ggrﬁ‘@ ’tha%a ali earth

Cﬁgygft %&E%ng@ggogféfélﬁ roopylat i on éHdtPﬁepi§§§”Ff alkali

conpound. (2] with conpounds
aﬁﬂr?%nﬁﬁﬂ'cﬁﬁsbémcéﬁF

€ acl scavenger

of a protecting group

can be

in"an appropriate

SpeveNt . h%dﬁoééh ZQQQbo%ﬁtEéaﬁméﬁﬂﬂﬁhEiﬂ§Eng@hgrcaﬁbonate,
for a conpound of the fornula [3-B21 include a

fF@b@smlwmohydEﬁaaplearObnatecompdumiqjﬁixg hnc&h@@ll metal

phosgene, triphasgene, CDI

and the i ke,

t¢y%ﬁ%é@%%% ﬁ§oaﬂémehﬁggoxsd9xaﬁaRﬁ§%ﬁu%u%xﬁg%%b%%ge}lthlum

BegRiA0e 1

ani c ases anp es g]{

i nor gani Bas

dide both thg Jnorga b?g%HQC bases

es i nc

ai kal hiaget Al - Lakbenal rg1 haodeym( t easbBPBLRAINEPt 888bulylamine,

car bonat e, cesium carbonate,

and the 1Ilik

e) and al kal

n@iabopydpmgehhybamonatesn@steuhihyﬁrogeﬁtlary amines (1,4-
car bonat e, fota55|un1h¥drogen car bonat e,
®

L diggahpfeslefs of gahPE

k hyl t
it doprapepicksatphy SThiCecha  BkY) WL
(%N K= Qiﬁé@ﬂyQHEiﬂlﬁg 2131®Q§iéﬁﬁylanlllne, 4~dimethylamino-
, 5-di azabi cycl o[ 4. 3. O]non S- ene,

1p§rddazab|eydlbhs 41@?)bspundécné1ehetldndethOHﬂﬁéﬁne, and

anines,%N N-di net hyl ani | i ne
4tae et

| §F anPRBBSr PULne FraRENYAETEPRe) C
h
I LhBE Akt bbes g e ! e dhye

N, N—dleth%k

-d

and th I|ke
BBSes vﬁcﬂﬁaéaPFFyFéﬂéﬁ 3. 01K8h- 5-ene,

€the like), amines
rtirary-amnes

%;bkgpﬁéethylamlne,
a
e npraieRsse or

p&ﬁkgyﬂﬁgaQﬂHPYEhélW%éﬁﬁi&ﬁefemﬁgipresent reaction can be

carried out 1in the presence or absence of a solvent,

preferably in the presence

of a solvent.

Examples of the solvent include

which does not disturb the reaction,

hydrocarbons (chloroform,

any 1inert solvent

such as halogenated

dichloromethane, dichloroethane,

and the 1like), aromatic hydrocarbons

xylene, and the like), ethers (diethyl

ether, tetrahydrofuran, dioxane,

the 1like), esters (ethyl
(N,N-dimethyl formamide,
dimethyl-2-imidazolidinone,

(acetonitrile, and the 1lik

2,6-luthidine, and the like,

or more of these solvents,

(benzene, toluene,

ether, diisopropyl

1,2-dimethoxyethane, and

acetate, and the 1like), amides
N,N-dimethylacetamide, 1,3-
and the like), nitriles

e), dimethyls

if necessary,

ulfoxide, pyridine,

a mixed solvent comprising two

and also a mixture
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20 Exanpl es of the solvent include any inert solvent

whi ch does not disturb the reaction, such as ' 26 JUL 2006

hal ogenat ed hydrocarbons (chl orof orm

di chl ot onet hane, dichl oroethane, and the I|ike),

ethers (diethyl ether, diisopggpyl ether,

t etrahydr of uran, di oxane, 1, 2-di nethoxyethane, and the

25 like), esters (ethyl acetate, and the |ike), am des

(N, N dinet hylf ormam de, N, N-di net hyl acetam de,

1o B3-at yretrigyls)2-0 6 ihdeeo|sodirroHes Wafeen i kedt is preferred

nitriles (acetonitrile, and the lik ridine,_.2
6-9 uBRf BF he 2D 4nFPPREPRES AL 5%\%‘%%@?9%9“ the method .
GPIDY ! sl ”ﬂb@f@_ Qy y7or 81%&5*}%%%@%\4_?“ Sn1btoB8rm, toluene,

necessary. is preferred to select any appropriate 2
6 P1ldn 2006 e Sba sl MeMir e pendt drgarpd), t he, Nred sk lugkfo rmamide,
Above all, dichloronethane, tetrahydrofuran, o
Ny NF-off re thyy Yaoretaniidie, N, N- dl nEtdifeidey brd genidazolidinone,

1, 3-di et hyl - 2-i m dazol i di none, _ pyridine, and the

Y06 G pr eFr FBR, LAR8 dFChIRdRRTR e B fch{Sronetnane,
| | for yegl ' pr rredy., e

%&%&é@g’ct i on’ ca%f%g{fg}é???gl%@%gi n g%\% deq)rﬁfelrn{:}gL "ot are

tespes i LT ¢ profmRrr/&iC t ohkherReiehitng p@ivitorofcdhebe carried
reaction mxture. For exanple, the reaction can be

pref etablay wicte r fengeur fatt erpergfarg uf eonf a- lpmpeypture of

the_boiling, point 10 of the reacti m Xt ure,
égﬁ@%FaFP9g5$gat9€Hﬁg?5tbF@t&Pg'unggFﬁﬁﬁﬁQélﬁﬁn@h?oreaCtlon

r T % of,+a pr 4 Houp algec t
ﬁ%%qgéggggéﬁéyég%ﬁpggf£ggﬁpgbﬁdafzfgﬂ$&§§%Eg%lcarried ©
Othe | Po21i£§N¥ENHEOBE tHRNN&faction ex@diplee, byspecially from
hydrolysis 1n the is presence of an acid such as _
tundénoicacetdbimgity @hdCthe |ike. The next reaction

with a congound [3-A3] can be <carried out in a
sihfPaesfaPher to the reaction between the conpound

[21 an?h% QQHBQEBH %%@l n.ﬁﬂ%%h Bﬁﬁdaﬁﬁﬁr éﬁHrXiegmpound
out the Processes [A], [B], , the objective
cospapnd drl] acarkadtsechedobi ahtede itthemecesaarythe carboxyl
t hrough a nmutual conversion by conducting the

group can be carried out in a similar manner to the
reaction between the compound [2] and a compound [3-Al] or
a reactive derivative thereof at the carboxyl group. The
removal of a protecting group at the 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.



follow ng reaction(s), on condition that the resulting
compound of the formula [1-A] or [1-B] has one or nore € 8 JUL 2006
noi eties available to further reaction(s) in the 25
substituent(s) (mainly referring to, for exanple, a
protecting group for amine, ajgoholic or phenolic OH,

ester, carboxylic acid, nitro, hal ogen, and the

like). The reactions for am dation, reduction and

hydrol ysis, anong the reactions to be conducted when
neededxacarldwe o080 xateheingutgmsud offbowss zogryupd2 Vgt the
37 The am dation can be carrjed out in a manngr

Siomme (8-PR abevIdRnt oREAORERCHT I bet wesATRLeS ©f @

compound: [2_2nd ;& compound drdl lor i fleRACEDTIN®NG the

e carried-out in 4 conventiona

manRer anhelt eededndarls examdeed.he reaction can be
carried out by reacting a conmpound [11 with an

appr ofiviaatrel es ecditi rgiagerstcavmnasit h Usadt ogen ithe hereaction
presence of a nmetal catalyst in an aggrgpriate 1 £
saiclaite BOth hehe ebReT SR GngReoRVERP GnEP SEEduciTif™PLes ©
agents can .10 be use it [im ihon; ;
TRCH IR i ésregdu%:?%gug\%ggnqéalslug#egéll lcarQuREEs  (sodium

| U hydgi b t B ohyskd dlen s@€bofmte, d th
g%#%k%%ﬁ?%b Aht 9851t Ry, R e, an e

, and the like, netals such as zinc, iron,
Stanuandnsl tdki Indiegl anebmeien catbenateh (sediym hydrogen
chloride, and the |ike are preferred, and netal iﬁ lik
stabora &t anmaha seddm hBYRT RECRN et b ts‘?‘r@ﬁcﬁ §s 11ke)

tin chlori , .and_the like. ar, . I ;
12 W a3 ae A4S TR DS S1ERdy Bk fanies

C?tflf‘i&@ﬁ?lalﬁﬁ@e,be ysed tWitdhae | | dlitabbedpyhewdy@emine, and
pal | adi um carbon, Raney Ni ckel, Raney Cobalt,

ptigd i DReoXi desriard wtenilnidee 20, 4rdiprabeeyedohRd2 - 2)octane,
nmetal s such as Raney Nickel, and the_ lik

p1e$edi@@abF@Y@h@fﬁv3eQ]%%%é%ﬁ?ﬁ@'onltﬁégﬁégagag9%§8é?'4'o]'
L SEPLLED, Lo PO RS AR, BBkl SansLine.
CQ; RX4SLEAGEaniline, 4-dimethylaminopyridine, and the like),
pyridine, lutidine, collidine, and the like. Above all,
triethylamine, diisopropylethylamine, 4-dimethylamino-
pyridine and pyridine are preferred. |
Examples of the solvent include any inert solvent
which does not disturb the reaction, such as halogenated
hydrocarbons (chloroform, dichlorfomethane, dichloroethane,
and the like), ethers (diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, 1, 2-dimethoxyethane, and the
like), esters (ethyl acetate, and the like), amides (N,N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-
imidazolidinone, and the like), nitriles (acetonitrile, and
the like), 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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of a mneral acid such as hydrochloric acid, and the

like 25 In the reaction where a netal hydride reducing 26 JuL 2006

agent is used, any inert solvents which do not

disturb the reaction can be used without limtation,

and exanples thereof includesgthers (diethyl ether,

di i sopropyl ether, tetrahydrofuran, dioxane,

1, 2-di met hoxyet hane, and the 30 |ike), am des

(N, N-di net hyl f ormam de, N, N-di net hyl acetam de, 2 6 JUL
20087er38 [dpehidindy| oR- i fhgazatdtdiatbnelsetd t heAbove all,

' j ke), aromatic hydrocarbgns_(benzen ol.ue .
S e, Y EEREBL RS shbenzensy OISR cormans e,
W,%p-gﬂ%lqth %cteh:eddi'd@,)’ vat er ,3_ ek dfie 1d K& BYb B dinone,
m'xed sol vent conprising two or nore of" 5 these

s MeIiins, 1dndieenssarike ldré sppeebereay tadseligttlommyethane
appropriate sol vent depending on the method used. In

tdrel r Bal¥tdonethgl foanapide sush aspgihellir aipeferred.  The

stannum and the like, or a netal salt such as it

AL, TERRELPRe 14ikeDPs G Ehng Enett 8ol s¥ange of
%ﬂﬁ%ur?aoﬁlﬂcg b fll St D Edqecﬂeeaﬁéi'%c;ﬁ;g%ﬂ?cnc Ghe reaction

I'm tation, and exanples ude

wel-efuredl cohebs (8rbkpne) , widanedlactipropaaal ,bandtdiBerably
l'ike), esters (ethyl acetate, and the I|ike), ethers .
(cimtind @tthezt di cewpeopyliret hér ~10 &t ghyidyeoflfidning point
1, 2- di met hoxyet hane, and the |ike), nid;s 15 ‘ £
(N NEBPetaRA F et S 1T Ry NSRS Hyt B e fdni Ye FoFPgrature o
' yil - 2-1.Mm [ di , Qﬂgs ike), nitriles
%aﬁ%%nﬁ%i#déld%ﬁ% %Cﬂe&%}ges, ar%glrrgﬁ%:' hydr ocar bons

(benzenss tehueng, ¥¥! eneprardcihed i gepupantt athiexedarboxyl
sol vent conprising two or nore of these solvents, if

20r gz eselr y compoiugdpr di2erldd teamel ket gayried out in  a
appropri ate _ sol vent dependingéon t he net hod, u

AEREERE 100k hyi2Phfdet at 87 WatBFPL6r &% Xeld™ diGdR in the
SHEPIUR200UELE G B 6010k SoRpeceifr A ana whe
regigd i on mher achydr pgesal doN withcasr icthpauind N[3-A3] can be
carried out in a similar manner to the reaction between the
compound [2] and a compound [3-Al].
Furthermore, after carrying out the Processes [A], [B],
[C], the objective compound [l] can also be obtained, if
necessary, through a mutual conversion by conducting 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.
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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 2 6 JUL 2006

limtation, and exanples thereof include al cohols,

ethers, aliphatic hydrocarbons, aromatic

hydrocarbons, am des, esters {ethyl 30 acetate, and

the like), organic acids (formc acid, acetic 2 6 JUL

2006 39 acid, propionic acid, trifluoroacetic acid,

and the like) , and a m xed solvent conprising two or

nore dfhe hesielatsiodivenss, bief aseudsshrgut |inj & preengly eginilar
to select. any appropriate solven% gegendin on th% 21 d
et HotP LR € BReth &3 ehf2rEaRY| BRCHSA"DE COMRORE Dut?! an

ian aomvlvjioql a 298 ]gf Jé_geqpq{eaé&gae. froma tenperature of

under “cooli ng t0 " ‘under heating. For exanple, the

react ifofx caadhetpsef efabl ye caariiedi outitatim a conventional
tenperature of -10*C to the boiling point of the

megotdon whehureeedsd The Fydr egy@mppeesstihe uakariipn hean be
catal ytic hydrogenation reaction is a ner.al.ly about

cagoied RUTHRY r 532 F NIt AmEOFBPURfle e dEit? rafhctrRfopriate
varies. de i n t [ ts j 0
(AR PRI R L KMol P CEEL 0B O et
genespldty hietaeappidpebotd JOwmut es and 24 hours.

The hydrolysis can be carried out in a conventiona

mannerin whies neadetlonThengr coestendr caved degshwstierd i apents can
of am no or carboxyl . can be carri ed. out

é@%d%ﬁ%gﬂlt%’lc&h‘%, Jdﬁ%“bg{’%l"lfgmo%"%t Hg%i’ga?lv\%gﬂride reducing
needed.  Thadputual Copversipn ohaiGATRPUNdybkldly.  1ithium
at y A al ky

ion,” reductive ation, sulfonyl-am dati on,

desd kyf @t i@, s&yater Baryhgdiradel oandf ahy | Bikeon, manals such
the like, can be conducted properly using any one of
kaowainet hbdsn, 25t evVannf aendr ithg Pridses aridrnstal t fagts such

Materials: Preparation of conpound 2%% %1% TGF and metal
raacttilen ¢RroTEiver BRFg EiHe alden gPobpeof e als
such as stannum, and the like and metal salts such as tin
chloride, and the 1like are more preferred. In the
catalytic hydrogenation, any conventional metal catalysts
can be used without limitation; however, palladium-carbon,
Raney Nickel, Raney Cobalt, platinum oxide, and the like
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 used, 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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the conpound [10] into a cyano group to give the

conpound [9] can be carried out by reacting the 2 6 JuL 2006

conmpound [101 with a 30 hydroxyl am ne or hydrochl oride
thereof in the presence or 2 6 JUL 2006 40 absence of
sodiumformate in an appropriage solvent. A
dehydrating agent may be added. The sol vent avail abl e
i ncludes an organic |ower fatty acid such as formc

acid;  however, it is preferred to select an, .
dpproimeithy lsAidrdazs lddigittisyg R héﬁ}?et ﬁdd‘@s’ed.aromatlc
he. present reaction_can be ried LN a_w :

}‘é/r‘?ﬁg)ccﬁr Biper'8CHFET Y om glggrﬁﬁéra g?én%f ufi erethe like),

CAUJHY 4 O mdtiflo iNeaditho IR0l B, dilte teactied) , water,
can be preferably carried out at a tenperature of

Wik rcHee e-idan| iangl teo ntineedl Gdlordringequapmits iofg ttwo or more of
reaction m xture, especially at the boiling Eoi t  of
{he S a8 1 BANFF xt dife NYSDSSEHEY next tr bt t PERIBEE RO Select

S, SRl g comnoundse (Mo AL AMOUULAAL dQea.

orfpoun 1"ca e cartied out In

convent oRgk MBEMEFid@r wiedlekyhatren 10f sachs g¥ierahc, iron,
conmpound. The present reaction can be carried out by

regairiung, tdved cdmpauing: [ Yr va tre tdle sahiposunch [81 finaghloride,
appropriate solvent in the presence of a base or b
@Wichgtheuchike bdse B5efhe ¥ véRer tThECB&VFfg Vﬁ?ldfy.}'b do not

i n the conpound 1 can _be .20 prefer far, . :

éﬁ’aﬁﬁﬂr‘eb gp‘ﬁalr&f lé’tnon?arl'ixgr?pllgsse%fwg%%trlgfgrlﬁtle&atlon' and
REQIGST d 0100108 AU f O Tlee G BOXY | 2 DESHPL OF (hé€hanol, ethanol,
compound (81 include a | ower alkyl group and a

phaepdnd bpeandal yd dicep., Exsbptes (efthiyle dagbatigablamd the
i nclude both the inorganic_ 25 and organic, bases sych
dsik@kal i AERArscar BERSLBYL( so@TRL car ThhaF R L OPY ether,

AP RLIRIEC s 0GBl Bl PRE 1xe) , amices
PAY a%Sh Ui t MY OF O8Rin £a& ponat ey, andihbenyi keptanbkal | 1,3-
metal hydroxides (sodi um hydroxi de, potassium

hytioxh des 2+ inbdaso bydiwanee, and  the like), nitriles
(acetonitrile, and the like), aromatic hydrocarbons
(benzene, toluene, xylene, and the 1like), and a mixed
solvent comprising two or more of these solvents, if
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 like 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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30 and the like), alkali netal hydrides (sodium 2 6 JuL 2006

hydride, and 2 6 JUL 2006 41 the like), alkali netal
al koxi des (sodi um net hoxi de, potassiumt-butoxide,
and the like), tri-lower alkylamnes (triethylam ne,
tributylam ne, diisopropylethydam ne, and the like),
tertiary-amnes (1, 4-diazabicyclo [2.2.2] octane, S
1, S-di azabi cycl o[ 4. 3. 0] non- S- ene,

1, 8-di azabi cycl o[ S. 4. 0] - undec-7-ene, and the |i k%L ,
a?rﬁlﬁ’es RN et 354 @i FFhBLUORPRERT £EhGFARY | Fﬁé e like),

met hyl.ani;no e, i kel ri
Ialﬁ di ne}{llxe g%%gghgnd ?ﬁg ﬁggn!; Agove a%(I r%l[?ka?f these
'B%tlazlenoc%r bopat %eéﬂdssé%%f opyl gt h)d.'saniaﬁgfe@yéddltlaﬁ sel@ct any
and the l'ike are preferred. Exanples of the sol vent

iapreghe iane isvdntersoldegrind iy oin ddes medthadl stagdy t he
reacti on, such as ketones (e.g., . acetone, net hgl et hyl
ket on&heanBreRenE| Ke9acHrPhafee ]iPl?drCé’éférl sout in“a wide

b t ol | d th
E(ﬁenzenef éﬁ%gglrjeeragmr)s(%pf?roogtyla Smpe er%ﬂx%(zegah%/%ﬁl uraLCSOOllng to

AN - dipggy thomatdlang e ankhddieond i &) barpieSerabl
?iN N- g];erfaétt hry?/qlfor mani de, N, N-di n%t hyl acet am de, B renty

kLaFrrdigetdut -2 antdageratiinenef add Ched ithe) boiling point
nitriles (acetonitrile, and the Iike), alcohols
(@fettendieactigh X BHdpanol , 2- butanol, 20 and t he

l'i ke), .di methy] sul f oxide, |d|n 2, 6- | ut hi di pe, -
and t H&9 | k%‘ﬁy FE m Qé&sggllr\?ent Sﬁl’prl éﬁng ?kl‘vm rcatalytlc
Wc?rdgenatthﬁﬁ? S MENS i d TgdIRCESERS YabAROVE-B0d . atm.

ket ones such as acetone, nethylethyl ketone, and the

l'i ke, Tand amaadﬂﬁosxuchlmas NpN— dilnet ppidsenantrdection varies

N, N- di et hyl acet am d 1, 3-
dleRaaing i the of rfbﬁmeth%mlae@%lmg ka9gR or the activity

G BB SRLR SR L STt B P o boripor SFUFE SRy petween

‘at UPE S rom a* enper ature o

undial: coplh it aMless heaidgg. For exanple, the
reaction can be preferably carried out at a

t enpergiar ydirolgdes iczer coel icag rtied heut 3@nba | cogventional
poi nt of the reaction mxture. 2 6 JUL 2006 .
manner, when needed.

The protection and deprotection of amino or carboxyl
group can be carried out according to any one of known
methods, when needed.

The mutual conversion of a compound (1] by alkylation,
reductive alkylation, sulfonyl-amidation, dealkylation,
quaternary amination, formylation, and the like, 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



42 An al kali netal iodide such as |ithiumiodide, 28
sodi um iodide, potassiumiodide, and the |ike can JUL 2006
al so be added, which may facilitate the reaction. (3)
The reaction for renoving a protecting group from 5
the conpound [7] to give the gonpound [6] can be
carried out by a nethod generally used for the
deprotection of carboxyl group. (4) The reaction

bet ween the conpound [5] and the conpound, g6%ato

telvs cogepovhd SPA UBant RN Ees r ied But aPRroRpigt

mlar to that f reacting_the.conp d h
f#%“@gﬁﬁ&@ﬁﬂ fasA ? %ﬁ 394¢%1 on gg? cyc%|%$%g%m$llable
uRd [A4 &8y aﬂiaelEQQrCQ%ﬁ }n%dﬁﬂ £@dn bgsCEoknee acid;
out y treatlng the conpound with a base in an
mmméﬁyﬁEﬂftSDkVpﬂbfeiEeﬁxanplﬁsl@dtthn bapeopsablte solvent
i ncl ude both the |norgan|c and organi c bases such as

slepgndimst sn ddpdedhes ($ed-um carbonate, potassi um
car bonat

e, al kal i 0 e

(sodi %y@?%ﬁ?ag rp%alcggslscirhmcﬁydrom ?ét &(ug in a wide
I ﬁg@% & kadd ézeatai J‘Y&Ellﬂﬁﬁe ling t
?y uﬁﬁg& ,E%E§%¥%e |ké3 a|£%|l net al T COOMIRg RO
airiﬁ?éz)i'l des t(isedi UrFomebhand 1de, ot assdaimdn bLEtrom@da:referably
and the like), tri-lower alkylamnes (triethylamn
tadnuitad apiheatdid sbeprRRYEtUBE hpfarier ahaerﬁ@OMRa) to the
tert-am nes 4-_ di,azabi cycl o[ 2. 2 Qct an
PG, SBo Y] a0, ThokLA%hs TG E Mspecially at the
! Qfdndecy @neusnd the |ike),

3ﬁgﬁg§ﬂ%gﬁk§ﬁfﬁ§%ﬁﬁﬁznlI|ne N, N—dféthylanlllne 4-
di met hyd)am mapyéxti necaabiloh hbelkivkeh, tner imiselting compound
lutidine, <collidine, and the like. The present
redkctapd ¢he emmawiced But tPn 9ifE e predeatedod 7] can be

b f I f J
STEE LR B e 5 S 0on o o

'ﬂﬁéﬁg@ égﬁpound. The present reaction can be carried out

A

by reacting the compound [9] with the compound ([8] in an
appropriate solvent in 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 like), alkali metal hydrides (sodium hydride, and
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i nert solvent which does not disturb the reaction,

such as aromatic hydrocarbons (benzene, tol uene, 2 6 JUL 2005

xyl ene, and the 1like), ethers (diethyl ether,
di i sopropyl ether, 5 tetrahydrofuran, dioxane,
1, 2-di mret hcxyet hane, and the 41ike), am des

(N, N-di net hyl f or mam de, N, N-di net hyl acet am de,
1, 3-di met hyl - 2-i m dazol i di none, and the |ike),
nrtrrles (acetonrtrrle and the like) alcoho

IetH%%%@ pRebakol 2150BdtsRol | Sﬁﬁduﬁhenmth°X1de'
s%ﬁﬁgqq lSU|f dee 1gp8yr%%|26’t%1—15%%ql%l lamines

ven nprising two

'W%fiéyhﬁﬂa%§§u§0|%?QE%ty&Bmlﬁ%eSS@IYsopf@ﬁyPe@ﬁblamlne, and
xyl ene, “tetrahydrofuran;, N, N-di net hyl for nmam de,

NN di mes hy| aeetaairge amindsdi (et dndi-a2zdni clazad [ i hdhlegctane,

nmet hanol , pyrldlne and the like are preferred and
N,/ deaaﬁahngﬂ Aideraqyp —ene, 8-diazabicyclo{5.4.0]-

1, 3-di neth | zolrdrn ne are SpACi I 0
piste 'ﬂF r%?h ELQ%H? }eabtlona%aﬁeﬁe @gﬁfle Uty igpiline,
& w%eﬁrgn%l%rreemewmg&ﬂ@mregﬂm@ Urghdfthe like),
under cool ing to under heati'ng, preferably at a

tparpietiatayr elofidimer icod-li2Anegolamd) tbet Hekwoi | | Apove all,
poi nt of the reaction mxture. (6) The reaction

#elt Maelein méaéonﬁéghgn[igf,anelrﬁepr%%eﬁmlm%z&et o Pyridine,
ive the c ound can be carried out in the

%?eg it Hppropriate solvent, if

neceS%g&%mﬂIne b%thHg 05 QUPh P tﬂﬁﬂﬁﬂﬁpo%%@ (12dreansolvent
be 25 preferably, for exanple, a hal ogen atom

Exaing e dte diaseimisatite readthiops esech asakeiomes (e.g.,
i ncl ude the inorEanlc and organi c bases. The jnorganic

st ec| vty kak kY hret &Pteaebon&r@s (56t aslsikph . aromatic

onat sod nrcarbon and the I e), kal .
:hﬁé% ?ﬁéﬁ rgﬁ?bdnatéDIT%odlqu 8?6 eﬁgd the like),
IpQﬂ?t?d1@9$9§3bHHbBYd%ﬁg%%p%d@ylukﬁﬁggﬁ #4trahydrofuran,
carbonate and the like), alkali netal droxrdes
(kinsktane, hydzedndethp&yesmaum,h)aircbx’r.mke lh.ﬂ(tel)rl,ummldes (N, N-
hydroxi de, and the |ike), alkali netal hydrldes

( thy}@qﬁmam;dgnd Hh@—d;m@yhylacetamlde, 1,3~-dimethyl-2-

imidazolidinone, and the like), nitriles (acetonitrile, and
the like), alcohols (methanol, ethanol, propancl, 2-butanol,
and the like), dimethylsulfoxide, pyridine, 2,6-luthidine,
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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A m xture of cesium carbonate and sodi um i odi de can

al so be 5 used. The organic bases include alkali metal 286 Ju. 2006

al koxi des (sodi um net hoxi de, potassi umt - but oxi de,

and the like), tri-lower alkylam nes (triethylam ne,

tributylamne, diisopropyletsylamne, and the |ike),

tert-amnes (1,4- diazabicyclo[2.2.2]octane,

1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene, 10

1, 8- dlazablcyclo[s 4. 0] -unpdec- 7- ene, % t.he |.ike)

ami nedn @ik Q¢%hmﬁﬁ%&lé&@l¢?n§ucm RiSdildt I@%ﬂ%qqﬁgeMLSOdlum
| hyI y t [k r e,

e B Lo o e 88, 3R, R ilf%b%,v% 3fpoTpe added,

Al nfag; qﬂacqqutt%rt@ @he r@a‘c&ﬁﬂfr@pw et hyl am ne,
pyridine, and the like are preferred. 15 In the

present3)r eadtel (xre,actth@rbacsaecs rapeAEL IcAe gl dyet iusediragp from
a sol vent. Ies of the sol vent usabl e |n t he

ﬁh@s:él"ﬁml?@é%@l itc | Lidee aﬁ?el ORI et ! WARBh Dogsarried
sturb_t

on!
305 ohE, TroPRyTerny ot R EnSE o Phe Heqebrotection of

ORI ar bons (benzene, t ol uene, xyl ene, and

the liKke),” ethers (diethyl ether, diisopropyl ether,

t et r ahyddr oflireanyedcbxane, bdtweenli rmbchoggmpbiand, End and the
the like am des (N, N- di net hylf or mam de,

NEORRAUREE Hhyfi ladét i e, f@ SRR (5] g0 be carried out in

i.m dazol i d| no & nd e)

B e A s 14 ool Shsermpind (21 with
ethanQm ngrg;pa{rg)JA 2 butanol, and the like),

dlnethylsulf OXIde pyridine, 2,6-luthidine, and the

l'i ke. (®)m X#k spexehionofjord scpglfinongr tﬂweCQIhpOtlhéSe[‘l] to
sol vents can al so be used Above all, ketones and

£Hiife st e e CAMEPEPAed.2]2 €2 bel R e Ot he b é‘s}”e%ﬂtlng the

reactlonc el raII be carrledEf (%
eréF% @ﬂBQVqﬁl ﬁ%se i1, an e reelsolvent

Y under 1¢e: cool
te”'per’rﬁaliﬁ;?le@cof r@lé%a"ﬁ‘tusé@ﬁe repeth@s booe £Ré th6rganic

present reaction is 5 generally between 30 m nutes
aard 2dr hanis; bhswsvencH ongealkali metal carbonates (sodium
carbonate, potassium carbonate, and the like), alkali metal
hydroxides (sodium hydroxide, 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]undec~7-ene, and the like),
amines (N, N-dimethylaniline, N,N-diethylaniline, 4-
dimethylaminopyridine, and the 1like), 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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or shorter reaction tine can be sel ected

appropriately, if necessary. Further, an alkali netal 26 JuL 2006

i odi de such as lithium iodide, sodiumiodide,

pot assi um i odide, and the Iike can also be added,

which may facilitate the reacjgon. 10 The reaction

bet ween the conpound [13] and the conpound (14] can

be carried out in the presence of a base in an

appropriate solvent, if necessary. The | eaving group

ot asen ao o in s (UMD tean Bxenmlee il §he gl etinpinelude any

na o, &L O 2 1087 QUP. o5 EARTRAGS A HRSRch a

deal kal'i~ met 4l
carhpnates 88956§§58HEC%®¥HEEﬁé, POJLURLCALRANAE, and the
cesi um carbonate, and the like), alkali neta

hyided )des (sokrsn hydaidehyand eheelri, ke) dandscalrcadyil ether,
met al al koxi des (sodi um et hoxi de, potassi um
thefitadidrn furan anddi egane ke) 1, ApgdBeihpxyeshpnsy and the

hydride is, preferred,, Ex les_of the lyent U .
e AR PO RO Bl 5 39 YEtnER 0 feccantae,
(N A lrﬁ@{l{}( 1 Iﬂ@i(;e' Nifiosh e Lyl @ce tiapdde, nitriles
1%§$B£het i-Z:é-)im zﬁ%ﬁ%%ﬁ%é%e,'and the Tike) aﬁd
ethestsor(diet Ty shbethedilikepr, opplcotidier , (@Bthanol, ethanol,
t etrahydr of uran, di oxane, 1, 2-di nethoxyethane, and the
Ipienanahd Newiarehy| fardanike, like), dimethylsulfoxide,

N, N- di pet h 1 de, _ .
BT nyf - S L EBRSHRE o ABfle Pind iR 1Ak Bbined solvent

R Theor et bRl O r f @plat sotvohtshe i ¢ ry.
é%%%%&%%gvil %Po @givg thgconpouﬁﬁ [ 10] can bé necessary
cassv£dall} ixylanegnvestdanalro Bd-amnnEy N-dimethyl formamide,
necessary. For exanple, the reaction can be 2 6 AL
2006-daee thykaeetanidey react i ng-ainekhylatrhgldgaentidinone,
in accordance ,w.th the hod .f.or Duff reaction _
Bt e e KBIRLALBEYT GO RPsdding FEGcETBRC ARG 1 7P NN
| Kee | aL£450t venhindbayi0boyhakhpg 26€Ab
u%%ﬁ?%ﬁ¥%g%ﬁgg%£§% r%g%ti%h Sl?nclﬁdes any ne are
coayeni honal ppsesrwnedbhout |imtation, and
hexanet hyl enetetram ne, and the |like are preferred. ,
Exanpl Bse ofpnaserndol veactingl WeRn albp | AeF¥1ed| warft in a wide

range of temperature from a temperature of under cooling to
under heating, preferably at a temperature of under ice-
cooling ﬁo 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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whi ch does not disturb the reaction, such as organic

acids (acetic acid, propionic acid, trifluoroacetic 2 6 JuL 2006

acid, 10 nmet hanesul fonic acid, and the like),

hal ogenat ed hydrocarbons (chl orof orm

di chl or onet hane, dichl oroethang, and the |ike),

aromati ¢ hydrocarbons (benzene, toluene, xylene, and

the like), ethers (diethyl ether, diisopropyl ether,

t etrahydrofuran, dioxane, 1,2-dinethoxyethane, and 15 ,
teprhqried)e,, #mdr thes Jdd@rord el e, mghalt fydrioggpes (sodium

ter, ., and a m xed solvent_ conpri $i I r.e of
il o S kYR SO LAY RESIER, Oanat ene
1801 PRI T 8ty Sl et BRGNP 1k f Nehd the like) .
Srrlglt]ﬁéé)d @?&lﬁThe&g{ eseﬁﬁ% reactgson can b%w%larri ed out
iZ0 e e 20 deigen afadeimeratane fodimm tedhibs atam eelso be
of under cooling to wunder heating, preferably at ,
=G to Thee bookhhg puigas ofincihder enktabh ARkedr lkoxides
The resulting compounds _of the present inventio S
pt F&ﬁ%ﬁé}SEOIaP%Eaﬁﬁauﬁurﬁf %§P¥ﬁ§]’pf%%£dégé like),
V‘@H—l&%ﬂmov‘ﬁlkglémnébe' d @fy i GRMIGiGREM StE Y1 SWER amine,
as recrystallization, columm chromatography, and the
| d ks opihep Preseytacimpourschd 1ther aipearmatenttemihgs (1, 4-
acceptable salt thereof has an excell ent inhibitorY
edfazabieyc Fxe - 2l dearei sl usedinzahieyvel pldvant [ Ren-S-ene,

e BTt~ S SO 2 1 G PRSI A9 Like )y,  amines
W—td r a{é‘ﬁ%l ak APRLL,  HO%- G RbchyRia% lll\%eis,ghll—@%éthyl amino-

use, uinea pig, and the Iike),

- dbgerdets, | achudre flakegxamyiradisteabl tardiima and collidine,

pectoris, unstable angina pectoris, cerebra
tamadnbbles, Lékeebr al A>ovief aradtliron, aBetlebr aheedbol Fagponates,

0L oL L PP Sa Pk e LTLAL ABSDBILC L s maptorsec.
afﬂeEgéuB?%@%R%mf%éE¥THH;“¥H% bhsebeabpvReddn HisRASSe used
caused by coronary artery thronbogenesis, congestive

chgoai soheent . failure,

Examples of the solvent usable in the present reaction
include any inert solvent which does not disturb the
reaction, such as ketones (e.g., acetone, methylethyl
ketone, and the 1like), 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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10 myocardi al infarction, acute nyocardial infarction,

pul monary infarction, pulnonary enbolism pul nonary 2 6 JuL 2006

vascul ar di sorders, econony-class syndrone, ki dney

di sease (diabetic renal disease, chronic

gl omerul onephritis, 1gA nephlyppathy, and the like),

t hronbogenesis with is atherosclerosis, periphera

arterial occlusion, peripheral venous occl usion,

Buerger's di sease, deep vein thronbosis, dissem nated

i nt r alhsc prasepsagerstiion CORCOenerRldibhE§eFadird esf cayt at a

FERRRESIATE G dPII LT SROF L Yol Ve ThP 36 Blinl ipeTature

io%tqﬁ{gt§§yyén%kaudication, t hronbogenesis and
reocclusion after blood circul ation reconstruction

such age pergat@i@oustimansifom nalheorpnasgnt reaction is
angi opl asty (PTCA) or percutaneous translum na

cenerall atameqrecithanizat ¢ onand PZERROUE G4t &gWever, longer
i nfl ammat ory response %%ndrone %SIR ), .2 nult%ple tel £
g I = Urery L3RR ofiBBgBReSEdecked appropriately, 1
ext racor.nore hrcul atian,. pbl.o a ' ' i thi
of cegslsoao dr zflvl\ﬁrﬁclél,ecrgi %e%qck% T g‘%t;a?o%ylg Cgiitdsét)&rdb%hnﬁsisellthlum
drafitde f e58€1 RN cQLGEN poRectiven iantldeypraveémehe dfike can
function in case of transplantation, and the |ike 30

s pres erddasbnpduimh ime ¥ Harcol idrd e d-hen 3938t 3310 shows

2 6 JUL 2006 48 excellent inhibitory effect FXa,

decr ed 053] a%ﬁtw%%ﬁseERFemF ngugﬁfeﬁﬂgl and  the

(Rleeding, the Jike) thal ane is5eeRel Bi@nce of a base

exi st1ng anhticoagul ants. en an FXa inhibitor has a

sifaldn dsdFditdan seglvare, Sifindesnedr yedi Theelddonty group
concentration), it would be substantially free of

sime tbkf ecempauwnd d4 3phosaholbiei gosfsrably, for example, a

hepat otoxicity, and the like. Accordingly, FXa
i toratom gdpetitt 5P tHIRE havi ng the distribution

vol un’e%}géril&%s- \3;8? tll'{é(go%é@ thephX¥a i phi bt e Liftecteaction

with t ue of 10 100 nM or bel ow are
suhstadd | ahl ¥alieemetasi deagfidrnitssucipotasssium carbonate,

phosphol i pi dosi s, hepatotoxicity, and the |ike, and
sodium carbonate, cesium carbonate, and the 1like), alkali
metal hydrides (sodium hydride, and the 1like) 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-dimethylformamide, N, N-
dimethylacetamide, 1,3-dimethyl-2-imidazolidinone, and the
like) and ethers (diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, 1,2-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, 1f necessary. For example, the reaction can be
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useful as a nedicanent for treating thronbosis. The

present conpound (1] or a pharmaceutically acceptable 28 JUL 2006

salt thereof can be formulated into a is

phar maceuti cal conposition conprising a

therapeutically effective amamt of the conpound [11

and a pharnmaceutically acceptable carrier therefor.

The pharnmaceutically acceptable carriers include

di luents, binders (e.g., syrupf gumarabic, gelatin

mued tqlﬁba]@ﬁntrﬁacﬁérlﬁv|any3fOIZG)Y1p§/ﬁerIbg i agpal  in actrdance

SR Sty 1ACH8S SURNASE, SO ALAo reaction,
6% yC|ne Ubri cant s
&ieil%mel@g'}ee%ldﬂﬁoﬂ e%rrﬁi %het aliGe RO w81 I”ébﬂp&"cb%)J:gJa.\t(‘eO|s,olvent .
silica), d|3|ntegrants (e.g., potato starch) and

wetti mpe aderhylbeigg, sgedhtimusabdd suml f &he) ,Dahfl tteaction
i ke 25 The conpound %1] of the present |nvent|on or a
paslvgesut PEN | FoaveRpiapre sﬁl"—?sth‘é%%‘Pu%anhﬁ‘él ation, and

dm _ni ered |l par ents raII and

%ﬁ?&ﬁ#‘ 6{i‘ﬁi%‘éllftlca %ramral%ﬁr Lﬁseso

appr ogﬂaﬁéﬁe@' _eg@r athen dorvai@l et 6?&5{' Ofnert solvent
i nclude 30 solid preparations (tablets, granules,
&mmﬁﬂ(ﬁbe$0mﬂeré;sﬁuﬁbJUhe2®@6ct4@nan®utheabib@ganic acids
sol utions, suspensions and enul sions. npl es of ' an
dﬁﬁﬁﬁﬁﬁ1atécbﬂepar%¥¢ﬁﬁpﬁb@ péﬁéﬁveraFrlSGHPHPéF?E%Fon acid,

i ncl.ude suppository, injections or., pre ratlon f.0
%ﬂﬁﬁﬁiﬁ) ifsi on® +%barean53|n§ 5 dis H%eﬂj\Mﬁglogenated
%@dﬂd&é%ﬂdﬂg1 9HY§kaQQMCahf%ﬂlb&%m%&ha%%ue%ﬁ%hloroethane,
gl'ucose solutlon and the like, or inhalant. The dose

eind heheonpbkad, [lerMatmcphawmameamﬂxuﬂsly(banzepEabltoluene,
salt thereof of the present invention may v

depaidingaed the ddritisteERedR Ké‘&?é@ylaﬁd:ht%e dget sopropyl
Vf\g’\i)'%r,}i,t yuggg’g{lgl ?g:filléggédﬁgxeag%sugp% d%neﬁ:ﬂ%x&eq}%a% and
%héé‘?)@%;a b éx1a1;t°r§pes Wéggfgﬁ}{tr@[@f era"ﬂ?i ytl@@mltlk% 1 water,
and a mixed solvent comprlslng two or more of these
solvents, if necessary. It is preferred to select any
appropriate solvent depending on the method used.

The present reaction can be carried out in a wide
range 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
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is The present invention will be illustrated in detai

by Exanpl es and Reference Exanpl es, but shoul d not be 2 6 JUL 2006

construed to be limted thereto. Exanple 1. Methyl
2-{[(5-chloropyridin-2-yl)am no] -
carbonyl)-3-[(Jtrans-4-[ (di ne4'hyl am no) car bonyl | - 20

cycl ohexyl ) car bonyl ) am nol benzof ur an- 5- car boxyl ate 0

--Cl H3C OOONHCH3 NO1 CH3

trans-4-[ (D met hyl am no) car bonyl | cycl ohexanecar boxy|
FEalo1(® fy)  IHIRE e dRPRKRES eFé]H}EgtExgﬁﬁI'ecf%i's p1%, thorse,

T

tur e 1515651 r r'ed room

taReRt-d eihenudé, hogss. ckengiegct s@apsel Ubh@ini S pectoris,
concentrated under reduced pressure, and the residue
mstdicdzol wedina cphkototdsm (Semthralhetmromioweiss cerebral
added dropw se into_a suspension of 3 - am no- _

S dpdar b6AYEPIRILS embolism, transient ischemic attack

(5~chl oropyridin: 2-yl)benzof uran- 2-carbo ] 1.
d%lggbtain%%c?%mf@feréﬁgg %fgkﬁfgaf%‘in %@?%%?%é (%éCh as
Mo RS2 s QG OCISiAGm Af beeethe a@ghtheAnotde hemorrhage,
reaction solution is warnmed to roomtenperature, and
tiethestiia r ethefaart 19cdieense Toatihedr eabyi oncsobm@iypn artery
IS poured a saturated aqueous 10 sodi um hydrogen _

nef i on, CARESEREVRI xt FEFFBLC ext PEEEEd withtlure,

LD T LG | Sl Gl ML O e son,
tﬂiﬂn‘gﬁla\iﬁ)’]t ungel-Jediced RhESSHLry Theemigs N9 pulmonary
residue I's suspended in diethyl ether and filtered to
giasrulisx tdiesdrdées cosponady(dl4B6sgsyndPCna/S WM dhiey disease
527/ 529[ MtH] +

(diabetic Trenal disease, chronic glomerulonephritis, IgA
nephropathy, and the like), thrombogenesis with
atherosclerosis, peripheral arterial occlusion, peripheral
venous occlusion, Buerger's disease, deep vein thrombosis,
disseminated intravascular coagulation (DIC),
thrombogenesis after implantation of a synthetic vascular
prosthesis or replacement of artificial heart valve or
joint, intermittent claudication, thrombogenesis and
reocclusion after blood circulation reconstruction such as
percutaneous transluminal coronary angioplasty (PTCA) or
percutaneous transluminal coronary artery recanalization
(PTCR), systemic inflammatory response syndrome (SIRS),
multiple organ failure (MODS) , thrombogenesis in
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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Exanple 2: Methyl [2-1[(5-chl.oropyridin-2-yl)amncl-
carbonyl | -3-(([trans-4-(pyrrolidin-1-ylcarbonyl)-

ON~\C N HC, ONHN 200

di ssolved in thionyl chloride

mxture is stirred

under reduced, re§$

i57 SR %r otor 7 (%

2 6 JuL 2006

cycl ohexyl | car bonyl | am no) benzof uran-5-yl |l acetate H
trans-4-(Pyrrolidin-1-ylcarbogyl)cycl ohexanecar boxylic
acid (1.03 g) obtained in Reference Exanple 2 is
(10 M), and the
rr at roomtenperature for 17 hours.
Hrealdgatt dahddIifaron siferts QUIFXAN desf GBiRE I Paredy, and
re, .and.the .residye;i di v
?e?ﬁé s%lu e|dolﬁ1 ’sdagl de?;lhedrlg%\%i)sg%at are

Qi SUSRENSIHN A

pyridine (10 mnl) u

SRS St Sl

evaporated to renpove the solvent under

3y AN

| ) under ice-cooling.
adaittaram ]l t Heed babRe ORLOR8I UGABTS

rred for 1
g fgc*ft reateecf

tdpg/.car bonyl -
met hyl - N- (5- chl oropyri di n- 2-yl ) benzof ur an- 2- car boxam d
e 5 (Im2é @n dai ellihhtKRef brenee sBeddpldd st ipution volume

eé¥§”§hcﬂ'

After the,
LRdrAeed it o $Bomwould  be

(%§r555§fﬁgifgﬁdosis

agueous” sodi-um
298N, cargnats £ AHY i10Ne andhdds-di £ Bfaisnhibitors,

extract ed mf?ﬁnchloroforn1 f%e organiclﬁggér i s washed

W e siat nat etb o | hevingi edeovears tyadiutiosulfedtume anfl 0.1-3.0

r educed

Brides uard  tirRe FRa@s it iyl F@eY daEfpstsidpénddir i ACso value of

st ) & 150 a0d LI dhereml 0,01 yeride 44 LLeacompound. suce

4 STHY YU ididyid, Y| helNa® ot ME-ditigt hghd3- the

lzs eaffa In Y b en zof duircamey t5- Th ¢ ar bext@imglethrombosis.

The present

acceptable salt

pharmaceutical composition

compound

{1] or

a P like, and
(([trans-4-(nmorpholin-4-ylcarbonyl)cycl ohexyl | carbonyl

a pharmaceutically

thereof can Dbe formulated

comprising

into a

a therapeutically

effective amount of the compound [l] and a pharmaceutically

acceptable carrier

acceptable carriers include diluents, binders

gum arabic, gelatine, sorbit, tragacanth,
pyrrolidone), excipients(e.qg., lactose,
starch, potassium phosphate, sorbit, glycine),

(e.g., magnesium

silica), disintegr

agents (e.g., sodium lauryl sulfate),

The compound

pharmaceutically

stearate,

ants (e.g.,

[1] of the

acceptable

therefor.

talc, polyethylene
potato starch)

salt

administered orally or parenterally,

appropriate pharmaceutical preparation.

appropriate preparation for oral

solid preparations

{(tablets,

granules,

The

present

and the 1like

thereof

pharmaceutically
{e.g., syrup,

polyvinyl-
sucrose, corn

lubricants

glycol,

and wetting

invention or a

can be

and be used as an

administration

capsules,

Examples o0f an

include

powders,

’
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HO N\ -CI CH3 N HBCNOONH 0 V_/0 20

trans-4- ( Morphol i n-4- yIcarbonyl)cyclohexanecarboxyl|cz 6 JUL 2006

acid (109 ng) obtained in Reference Exanple 3 is

di ssolved in thionyl chloride (5 mM) and the m xture

Is stirred at roomtenperatugfe for 19 hours. The

reaction solution is concentrated under reduced

pressure, and the residue is 2 6 JUL 2MB 52 dissol ved

in chloroform (4m1). To the solution is added

Frahi rohes- dl e hy | aﬁﬁah@baménw SNSPSNSRPasopAdd| rfplysions.

Ao S S S BT
fg%ﬂékf%ﬂﬁ)’lBBguHSaCt'%Fbﬁﬁgi%dﬁw i's %@5@%@1595 or

enpera ure rred for 20 hours. To th
ﬁﬁﬁﬁdﬁHtﬁUﬁlﬂlﬂwi I Scopotihedus Saﬁufasednaqupnupared using
sodi um hydrogen carbonate solution, and the m xture
il sixitrlead edvatieth ¢hicor 6ROPAL 10The @hgahpéogacjéi jgaline or
washed w th saturate rlnelggnled over SO |égn

aAveE HF®RA Qo ¢ e %0l Vent™
feduce&;ffsagweof T'Eﬁe %ﬁdlﬂ%rqﬁ' dU@r' S %ﬂéf‘ﬂl@@’eutlcally

by NHSiTica gel colum omat ography (el uent: ethyl

eﬁé@bw ghVe therkbll & Tompeupdeb8itmihveARConMEay vary
M Z"J: 582/ 584[ MtH + i s Exanpl e 4:

N Chi oy opy riklé redein)s Brd{ B RoEPRbES n-ang| the age, weight
%Nﬁgogggtang%hk%WInqvgggggggagn %rpagquglng or‘%everlty 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 1l: Methyl 2-{ [ (5-chloropyridin-2-yl)amino]-

carbonyl}-3-[ ({trans-4-[ (dimethylamino) carbonyl]-

cyclohexyl}carbonyl)amino]lbenzofuran-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



~N-) -0 5-Mrpholin-4-yl-5-oxopentanoic acid (120

ng) obtained in Reference Exanple 6 is dissolved in

chloroform (3 m), 20 and thereto are added pyridi ne 2 6 JuL 2006
(97 pl) and thionyl chloride (39 pl) under

ice-cooling. The mxture is then stirred at room

tenperature for. 0.5 hours. e resulting reaction
solution is cooled with ice, and thereto are added
3-am no-

Nto§dir chérpeptick nf2ryllybemwf sir an-Ihaaf poxbitde spdgtion is

mg) 2 8 JUL 2WDO 53 obtained in Reference npl e_80. .

HRNEEERE (PPRET. rﬂﬁjélcheaE’Fﬁéﬁu§8I'ut?%‘Ex ?%‘et hEfSidue 1is

rmed . to, rogmt.e [ e d tirr or, r.;Jo

ﬁes_srogé’ceﬁ oﬁnso?%ﬁg%g%%&gpo(?peglz sa?ﬂlljr%lt g‘é%iacgggouég added
§ﬁ@ﬁ“ﬂ§ydﬁﬁﬂﬁﬂaCéﬁgﬁaﬁkﬁoﬁoﬁﬂi3thfﬁ5*ﬁiﬂéﬁhdﬂy@aﬁﬁbnyl—N—
is extracted with chloroform The organic |ayer is

5 wetstegd omdgy rsiatior-et-ed. )irenee, £ udrared ovarb i ige (1.21  qg)
sul fate, and evaporated to renove the solvent u

- . er -
refipdeed ple ket erende ?é@%?%?nasré§i@d&lﬁ§nﬁur'% gy ) under
by, NH:-si.lica 0 %ég. ogr aphy : : -
i Or St or i t ogg!f%fe H#gn l%tné c%ﬁ%oﬁ%gl:ﬁgé nslzjo)l.utlon o
ARG M Z4dd/ edbMrEldr Exagple then stirred for 19 hours.
2-1[ (S-Chl oropyri di n-2-yl)am no] car bonyl | - 3-

[1d t tars-ded s diomt pdlartiing) casbopyltegclaoheryhikesebonyqueous

|')- am no] benzof uran-S-carboxyljc _acid "\' " -/ CIl .0 .
10 HodNup hygrogeny RprPepase N @lefiqn, 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
15 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-1-ylcarbonyl) -

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

H —
o 0 N }\' / Cl
Y
Hac\o o
NH
O

)

trans—4—(Pyrrolidin—l—ylcarbonyl)cyclohexanecarboxylic

20

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 1is
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is Methyl 2-([(S-chloropyridin-2-yl)am nol carbonyl) - 3-
[((trans-4-[(di met hyl am no) car bonyl | cycl ohexyl | car bony
1)

am no] benzof uran-5-carboxylate (1.35 g) obtained 26 JuL 2006

in Exanple 1 is suspended in tetrahydrofuran-nmethano

(4:1) (20 M) . After addingsa solution of sodium
hydroxide (205 ng) in 20 water (5 m), the mxture is
warmed to roomtenperature and stirred for 18 hours.

The reaction solution is concentrated under reduced ,
mw@ra&%r@ﬁéeﬁow%@m% PRESENT Candahfe thet gpaidue is

aC|d|f ed by dition of 1OW hydr hl oric._.acid.
S ed tlﬁt ?%o% IT‘ectedm ?gFtraqlutlon is added

1 on

wastis v | td%smau%ﬂ 141 &by dddbonyl -
SOM" 54 conpound (1 “E%“S%l&ggsu VS I\/!Zi:}g?[l/513[ M’Eﬁ' Y
Bmmﬁyk}N}c54¢Hlordﬁyﬁ}dxnfzngﬂ(ﬁanibSUﬁaﬁkz{darbuxamude
[(dlnEtthan1no)carbonyIIcyclohex ) car bonyl ) am nol -

50N %5 59 Wi ABERYNBENAG (R RTRTE:R) The B0 miTiine (10

%[(%néﬁFoﬁg%yF$¥§%#§§OyP)gﬁFﬁS JF%O%9§}§§OF(IFpgnsgeactlon
%&ﬁ%ﬂfl@ﬁ hyd a%@ﬁkaart%owddr@y@érgﬁ@ﬁa&aﬁér Qﬁayls)tamrré@] “for 19

uran-5-carboxylic acid obtained in
Bxanmd £ 5 10 ithesuspeodedni rsdﬂhitoro@f ot Bt pysuxkdie a( Is8furated
(8 m), and thereto are added successively
(ﬁqﬂ§¢H@zﬁﬁdk#Muhﬁ@ﬁQ@Qﬁ|Qﬁ¥quﬂ¢¢m901Utlonr and the mixture
1- hydr ox ben otr

LR ERE LS ShaPE3aP B e hparbiaiind difem e washed

Jth 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: N%- (5-Chloropyridin-2-yl)-N°, N°~dimethyl-3-
({[trans~-4- (morpholin-4-ylcarbonyl)cyclohexyl]carbonyl}-

amino)benzofuran-2, 5-dicarboxamide

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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under ice-cooling. The mxture is then stirred at room
15 tenperature for 17 hours. To the reaction solution

is poured a saturated aqueous sodi um hydrogen 2 6 yuL 2008

carbonate solution, and the mxture is extracted with
chloroform The organic |ayeg,is washed with

saturated brine and dried over sodiumsulfate. After
evaporating the solvent under 20 reduced pressure, the
resulting residue is suspended in ethanol-diethyl
etihesolvide prechpbtafesmar(dmcdl)l.ect®d bize fsidltutdtononis added
and dried to give the title conpound (176 ng) APCl-MS
m—@wmwwm@lﬁonyl—N— (5-chloropyridin-2-yl) -

é%%ﬂﬁi?ﬂfiéféléé%égﬁéﬁfﬁé”ifﬁdﬁ'Zh%U)agkﬂgln%d6 fﬁm £g¥erence
| | 4§ Ds 4= | 3 i Nne
f%ﬁg&yé 1§s(m@@@0 | fs-4:yd caxponylahenzofyy g Swﬂo;i)u (4

I met hyl cycl ohexane- 1, 4-di car boxam de ~
1N, OtNH FEHcBioN GodHtion is warmed to room temperature,

2-2£(5-Chloro%¥ridin-2-y|)an1no|carbony|I-3-[(ftrans-_ ,
mnd stirred for 20 hours. To the "reactlon solution is

4-[ (di et hyl anj no) car.bonyl ] cycl ohexy.l | car.b i n

BT o, oRhNBSaT | o AR e 00 T by A g T Carbonate
Eg@l;{})%foé, 9 aS Usipendad thir £ hl gr of,0f M pyEd dii@ h( leBloroform.
(8 and thereto are added successively norpholine

(B8 Mp)gahichyrhpsybészotdsleed| iR smjuaated brine, dried
1-ethyl -3-(3 10 di nmet hyl am nopropyl ) car bodi i m de

e ochbei hde spifatey) anshdeyaperakedl LRg.r STy ari Sigr 8olvent
[ hen _stirred_at room t& eraturq:for 17 hours

T. R
CRAT SRt ErUreEoPEE PO S ot d T e Lh et affebtst T Fied

_ agueous
sodi upyhydr pgen ¢ar bondf @nn  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)aminolbenzofuran-2-carboxamide

o NH

0

B

-
5-Morpholin-4-yl-5-oxopentanoic acid (120 mg) obtained
in Reference Example 6 1is dissolved in chloroform (3 ml),
and thereto are added pyridine (97 pnl) and thionyl chloride
(39 pl) 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 mgqg)
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solution, and the nmxture is extracted with

chloroform is The organic |ayer is washed with 23JUL 2006

saturated brine and dried over sodiumsulfate. After
evaporating the solvent under reduced pressure, the
resulting residue is suspended.in ethanol-diethyl

ether. The precipitates are coPIected by filtration

and dried to give the title conmpound (174 ng) 20

APCl - M5 M Z: 582/ 584 MtH] + Exanpl e 8:

tolainsimNed ( 2r 1R Be Eahoe 0Py aingdil R- 20y lay@imalidine (2 ml) . The
car bonyl | benzof uran-3-yl)-N, N-di net hyl cycl ohexane-1, 4-

dF @a¢ bbxansaé ugigny s 2Wpen syragmedy My EPemN fEmpega iire and
(1).To thionyl chlorid 30,.m) is ed, t.r - 4-,

(?r%%lfﬁ& cg%o%yﬁ-ﬁo@)}:ﬂ oﬁreé(a ré%a%"ﬁ%)%;ﬁlgg gs&lé&?%ﬁﬁsg)poured @
0bJ @ F edna@ﬁ@%ﬁ@ﬂ%%d@ﬁﬁ“%ﬁﬁﬂ&&énU%@%bob@%@“ﬁﬂldﬁhon, and
and 5 the mxture is stirred at roomtenperature for
lthdourikturEheiseast toacisad utvidmh | shtonoéntmat ed Thedeprganic

reduced pressure and dissolved in _chloroform (50 m) ,
,Layelr t Her evashed e Widdledsaticeatefdvdiine, dried over sodium

3-amno-N-(5-chl oropyridi n- 2-

JFIERSS urih: 3 Rar btk t TomaBe g gpPal feat ader reduced
Refesenee, 10 fpanpl &, 80 andrpyk hdbne s( 2R 7H 91 dNASYy NH-silica
i'ce-cooling. The reaction solution is warnmed to room
teapecaiune ahdosbitbygedphfyor(e dwmir:s.chlleotdrmelact® ogive the
solution is poured a saturated agueous sodi um

hyHE by eacrpeBoRal 28 ondt i orAPGRAMSt HEZaf L (A &3i(Y+H]"

t d with | Th . i¢g 15,1 [
HARLE0 B CoL ot LOE T TS b ¢ 4 LRIEE L3 o
df  edr QN 8L 4 S uie 1 { &h Eno RRErBY¥ARYYT 8V eUohexENBY@bonyl) -

amino]lbenzofuran-5-carboxylic acid

(¢) H - Cl
HQY@;NQ
(o]

o) OQ/NH
3 m
N
o A\
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



t he sol vent under reduced pressure. The resulting

residue is suspended in diethyl ether and filtered to 6

gi ve net hyl 26 JuL a5
trans-4-([(2-{[(S-chl oropyridin-2-yl)am no] carbonyl |

20

benzofuran-S-yI)anino]carbony??cyclohexanecarboxylate
(3.32 g). APCI-M5 M Z: 456/ 458 M+rH] + (2) Met hyl
trans-4-{[(2-([(5-chl oropyridin-2-yl)-
arvinpoiugat bldnyd3) Bnzof ur an- 3-yl ) am nol carbonyl ) cycl ohex
ane __car boxy, (300 ) obtained in Exanple 8 (1) is
dgj(fzz gt%aj:])elﬁl_ 57 i n tetrahydrof uran- nmet hanol
and the eI 1 <g§ng: 2Aueous3 Sodi B ns-4-
5&%§|de sol'ution (1ﬁn1 fﬁ% e n1i%%¥% IS a%riepp# ="
r[owmntee;maraactlufcg bty I Y@t Taexkil } dumbany Mhanino] - N5 N°-
reaction solution is concentrated under reduced 5
ptigssimd banrerfate radtet- d cmnaxanicshd the mixture is
acidified by addition of 10% hydrochl oric acid. The

precipitates ar@ c ected by filtration, washed with
mataﬁ% Noll"(
trang S-¥Al or opyri di n- 2-

yifaminol carhony!l ) benzof ur an- 3- yl ) ani no] car bonyl I 10

cycl oRexanegar boxylic acid (270 ng). ESI-M

M Z: 440/ 442GM H  (3)

trans-4-f[( ((S-Chl oropyridin-2-yl)am nol -

car bonyl | be qu%g 3-yl)am nol car bonyl | cycl ohexane-
carboxylic ac 6 ng) obtained in Exanple 8(2) is

15 suspendedOi n &¥r|d|ne (8 mM), and thereto are added
successi vely di hyl am ne hydrochloride (6S ng) 1-

hydr oxybenzotri azole (108 and 1-ethyl-3-(3-

thy 1 Zmi hbh@mr;ommb@m “Em,l u@nlnhy@@mww}u%- E ( E3rans-

{Tﬁg-wbéjﬂgﬁj%@ﬁ%nfﬁ  othenrt] StelontPhice it el iRFER -
#&%ﬁ&%%% ?gg%ﬁéx ffg %%fdp(§@bph Al S5t {fed in Example 5

P Aty resultfng precipitates

af@ oH &5 ﬂ/@éhl r!LrCh|chleerﬂBrﬁt(’r(berird1&£b ovar: 33odi(8m ml), and
sulfate After evaporating the solvent under reduced
prlesseir®, arbe adesidd s dae sainidlixddbyeNpylamine 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 1is
poured a saturated aqueous sodium hydrogen carbonate
solution, and the mixture 1is 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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20

25 silica gel columm chromatography (eluent: ethyl

acetate) The resulting residue is suspended in 26 gn 2005

n- hexane and the precipitates are collected by
filtration to give the title conpound (137 ng).
APCI M5 M Z: 469/ 471 M+tH + Examgpl e 9:

S-[(2-([(S-chl oropyridin-2-yl)am nol carbonyl |- 30
benzof uran- 3-yl ) am no] - 5- oxopentanoic acid 2 JUL 20M
58 0 _C ;0 NNH 0zz 0O OH (1) Mnoneth I | ut ar te
(cetr@@ngf)l}rs‘i-dm@mf\saé&n-ﬂ-dmcerr Vi) o 4R iy 3- YL N, N-

t heret o .are .added thlo yl chI ride . (1 75 m) and
NF gﬁﬁﬁﬁw ? e stirring for
1.5 hours at the sane tenperature, the reaction

solution is com‘g¥if%r thereto are added 3-ami no-

TBTch ot i g 27419 benzof ur an- 2- car boxani de (5. 00

' S |noRePerence Exanpl e 80 and pyridine (7.0

: 10 Aftep stirring for 2.5 hours at room
tenperatuPe{ the reaction solution is poured into 5%
hydr ochl ori g—acid and extracted with chloroform The
organic la s washed successively with saturated
brine, a sat atediaqueous sodi um hydr ogen car bonat e
sol ution and Nurated brine, 15 dried over sodium

sul fate, and® eva@grated to renove the solvent under
reduced pressure. The resulting residue is suspended

col | ecrad g TR b 351e>eC| PSS A2 [ ((Erans-
ol QLA e ) gl e }oé;_w@wx iz 846 -

opent anoat
Iﬂéﬁzﬁﬁﬂe&hﬁswdﬂrbdiylﬂ&ﬂ&ndd (200 mg) obtalned in Example 5
5-[(2-1[ (5-chl oropyridin-2-yl)am Ui
e bagRarstesdf uman-h ey rwiR S ipent thoat e (%, L) and

g@hereto are added successively morpholine (68 mg), 1-

hydroxybenzotriazole (79 mng) 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 1is 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 1is suspended in
ethanol-diethyl ether. The precipitates are collected by
filtration and dried to give the title compound (174 mg).
APCI-MS M/2:582/584 [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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20

obtained in Exanple 9(1) is suspended in nethanol (SO

m), and thereto is added 2N aqueous sodi um hydr oxi de 2 § uL 2006

solution 25 (30 m) under ice-cooling followed by
stirring at room tenperature for 2 hours. After
evapor ati ng nmet hanol under 6 gL 2006 59 reduced
pressure, the residue is diluted with water and
washed with diethyl ether. The separated aqueous | ayer
is acidified with 10% hydrochl oric acid under

i ce- cool [ nﬁ %Ihe precipitates are coll ected by
fi e/ esulting solid materials are washed

S y Wth water, ethanol and diethyl ether,
and dri 0 give the title conpound (3.99 g). ESI-M
M Z: 402[ M H Exanpl e 10:

6- [ (2-1[(5- Chl oropyri di n-2-yl ) ani no] -

carbo benzofuran 3-yl)am no] - 6- oxohexanoi c acid N

bc/ ON NHO~ _~CH 10 0 (1) Mononet hyl
adlpate §' is dissolved in chloroform (35 m)

and th e"fo are added thionyl chloride (1.25 m) and

N, N- di net hy\bf-lpr mam de (2 drops) at room tenperature.

The m xture is stirred at the sane 15 tenperature for

3 hoursl)anG'OZOtHiLnnyEs clanek tdwer 30 ame) adkleddded trans-4-
3-am no- N (5-chl oropyrl di n- 2-yl ) benzof ur an- 2-

c R dlgxeRy SRrY @ Bh @CM%*Wi‘?P%Y%%%nceaEk&npl el 9)

3 e, BT e, S B, o
h&'ﬁﬂéoaﬁgtsa%bqrga@tzpré&l Wi A dns eafserituibesor 17 hours.
reaction solution, and the mxture is extracted with
cri®r oteanridhe nganhmniayes i sonashédateidt h under reduced
saturated brine, dried over sodiumsulfate, and
pressure and dissolved in chloroform (50 ml), and thereto
are added successively 3-amino-N- (5-chloropyridin-2-
vl)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 1is 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-{[ (5-chloropyridin-2-yl)-
amino]carbonyl}benzofuran-3-yl)amino]carbonyl}cyclohexane-

carboxylate (300 mg) obtained in Example 8(1l) is suspended
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30

evaporated to renove the sol vent under reduced

pressure. The resulting residue is suspended in 2 8 JuL 2006

di i sopropyl ether and 25 the precipitates are

collected by filtration to give nethyl 2 6 J UL 2006

60 57

6-[(2-f[ (S-chl oropyridin-2-yl)am no] carbonyl ) benzof ura

n-3- yl)am nol - 6- oxohexanoate (4.72 g). APCl - M5

M Z: 430/ 432% H + .
6 (Retraky ﬁ%%wrm@mam%)(almlrio]ilg ml) and thereto is

g bensaturan-Zalians polo0: geolexangate (439 me

suspen

MELINRY {9 Mhrmedand tASER! @eperddedeatadPO8tirred for 17
tenperature 2N aqueous sodi um hydroxi de solution (30

moursthe Thextrwar tiiorstdalndd cat inapndeanpertadinmder educed
hours, and at 50*C for 2 hours. The 10 reaction _
FoRHT IR i s thiereted @ritiﬁdwatléﬁ a’ﬁ&eéfm dﬁﬁfiedtlw mixture is

addi f.10% hydr ochl or| c oI
dtltfﬁ‘eeeg gé/l plagﬁl[lgé O4r e® gol eét egygroﬁ |o'£ﬁg‘g%d The
%ﬁ; :Locatﬁﬂsve atrhee tddllee@ccéﬁ’o%‘ﬁ (1.31}351:&9310@5' -WMshed with
/416[M - Exanple 11:
Ma(t[e(rz {dr(cb-dzhileat oy rg idien- t‘2r:ams-a4ﬁ hb]2-{ b(5-chloropyridin-2-
car bonyl ) benzof ur an 3-yl)am no] car bonyl I - p- al ani ne H4-

%14 AN rqarbzprNH b@nao Cugn+pod) %I&J)n R ERRHEL T -
gT%} ester Ior| d §%7&om suspended in

Sl EN i Cd 3Chle dded tri phosgene

(1%19%453 b,)/z;rm/usze-bpq.gl -ing, followed by 20 dropw se
dition of pyridine (7.0 m) at the sanme tenperature

over 7(3% nutes. Afdres-4&t{ T (2n0[ &5-Cheosaperidin-2-yl)amino] -
tenperature for_ 20 mnutes to the reaction solution
sragbonyl}benzofuran-3 yl)amlno]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 ng) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide . hydrochloride (153 mg)
under ice-cooling, followed by stirring 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 1is- purified by NH-
silica gel 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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added 3-am no- N-(5-chl oropyri di n-2-yl ) benzof uran- 2-

carboxani de (3.07 g) obtained in Reference Exanple 80 2 B JuL 2006

and 25 pyridine (7.0 mM). The m xture is then heated
under reflux 2 6 JUL 2006 61 for 3 hours and 40
m nutes. The reaction solutiopgis allowed to cool to
roomtenperature, thereto is added 5% hydrochloric
acid, and the mxture is extracted with chloroform
The organic layer is washed with saturated 5 brine and
a saturated aqueous sodi um hydrogen carbonate
solutlon elajrl over sodium sul fate, and evaporated to
veoth | v runder reduced pressure. The
ue i s suspended in
ornmdllsopropyl ether and the precipitates are
coIIch@d by filtration to give N 10
~[ (R (5- chloropyrldln 2-yl)am nol car bonyl | benzof uran
-3- vyl carbonyl | -p-al anine t-butyl ester (2.96
Q) . APCI- M Z: 459/ 461 MtH + ( 2)
N1 (2- 1[(SCUhIoropyr|d|n 2-yl)am no] car bonyl | -

benzof pryan l- pral ani fut wh 1ved i
estor (5 ﬁ‘%‘%ﬂo | GRhegRk Exanpl & ﬁu) g oooTvee
dd:l$15@ﬂrc\/ﬁﬂrm n(60i lyorapatetheracsd dagdb added artdidiyel chloride

m xture is stirred at roomtenperature for 1 hour and
461 Mutds. #he r¥alrdbnetiplfervanidecomedt i) i n  After

acuo o reduce olunme b out half. To the
Y%Efﬂ%%ngs %ﬁed glé%%&%%ylggthg?uanﬁ aB% tﬁgmperature’ the

PHEFLPLATLER S Ry Sl I 0t MpabBe-amino-

Exanmp! @51 d2odyr Tdien api Y10) sonpofintlsn andc s abbrayi de (5 00 gq)
acids obtained in Reference Exanples are treated in
sdamaameqhnﬁnerReﬁer%chmn@lf 0 zngk BYrddgnoe <t7he9 ml) .
€£OMAn onpoun%%gb ggés 0895 6 E§OA¥D égﬂaggé ure, the
reaction solution is poured into 5% hydrochloric acid and
extracted with chloroform. The organic layer 1s 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
collected by filtration to give methyl 5-{(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-oxopentanoate (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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a ONN ~o HF-CYC NH APCI-M5 12 0 NC~

M Z: 533/ 535[ MtH + O0~~0- ", r a 0 0 N1 13 F~C, 0j, 2 6 JuL 2006
2" NH APCI - M6 M Z:541/543(MH+ N, CH, 0 Q 0 H C

M Z: S27/529 MkH[ + 0 0 O A 14 kPCI-MS .", JrN~CH3 O

d 001NNis NHAPCI-M5 HG3C~ , - z

M Z: 553/ 555[ MkH[ + 10, 0 0 01°1~0--." N~ d 0 0 |

I N nN KPCl-MS 16 NH M Z: 485/ 487 MrtH + N 2 6 Al L 2006
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 stirring 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 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 diisopropyl ether and

the precipitates are collected by filtration to give methyl
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63 EX. NO. Structure Physicochem cal Properties Cl1

O N 17 NH APCI-MS 0 --51-0 CH M Z: 470/ 472[ MeH ' 1 3 28 JuL 2006

"Y''~CH3 0 Exanples 18-22 The correspondi ng

carboxylic acid esters are treated in a simlar

manner to Exanple 5 to give tke followwing S

conpounds. EX. NO Structure Physicochem ca

Properties O HOIl | NHaN ESI-Ms 18 YCCI O

M Z:537/S39[MH - N3 Cl1 0 Jal O NNH 19 NH ESI-M

NM~Z: (25l Lg@{thgﬂrqﬁy%iqlwz—@gg amgnep caybonylibenzofuran-3-

yl)amino]-6-oxohexanocate (4.72 g).
APCI-MS M/Z:430/432[M+H]"

(2) Methyl 6-[(2-{[ (5-chloropyridin-2-yl)amino] -
carbonyllbenzofuran-3-yl)amino]-6-oxohexanoate (4.30 g)
obtained in Example 10(1l) is suspended in methanol (5 m),
and thereto is added at room temperature 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)amino]lcarbonyl}-B-alanine

H /=~

o) N—<t/>-CI

Yy N
o)

NH

o~
N o]
H—\_./<
OH

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

suspended in chloroform (30 ml) and thereto 1is added

triphosgene (1.99 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
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0Z nJ ON 20 Ho~, ESI-M5 1C. "', r N3

M Z 551/553[MH 0 2 6 JUL 20M 64 EX NO. Structure 20 JUL 208

Physi cochem cal Properties CL Ol HN21 10 NH

ESI-M5 HHo O MZ: 511/513 tMH3 O0~, z O cH N, CH3

Oa 01HXN 22 NHESI-M5 gz MZ:537/539[ M H3- HO O

O (r N3 0O Exanples 23-42 The correspondi ng carboxylic

acids and the correspondi ng am no compounds are

treated in a simlar 5 manner to Exanple 6 to give
h

thee 1 81 1%niRgy earpoffdsinmesst r ucthf e TERFSHOScheft BRFOD 1S
_J%%ngfpggtE%%l %JW@%S% temperature, thereto is added 5%

hydrochloric acid, and the mixture 1s extracted with
chloroform. The organic layer 1is washed with saturated
brine and a saturated aqueous sodium hydrogen carbonate
solution, 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 N-
{[(2-{[(5-chloropyridin-2-yl)amino]carbonyl}benzofuran-3-
yl)amino]carbonyl}~p-alanine t-butyl ester (2.96 g).
APCI-MS M/Z:459/461[M+H]"

(2) N-{[(2-{[{5-Chloropyridin-2-yl)amino]}carbonyl}-
benzofuran—-3-yl)amino]carbonyl}-f-alanine t-butyl ester
(1.71 g) obtained in Example 11(1) 1is dissolved in
trifluoroacetic acid (15 ml), and the mixture is stirred at
room temperature for 1 hour and 45 minutes. The reaction
solution is concentrated in wvacuo 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.
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27 ON1 NFH N APCI-M5 0 0 NG~ M Z: S92/ S94[MtH + A O

| N 28 NH APCI-MS 0 M Z: 608/ 610] MiHI + 0--0"", r N o 28 JuL 2008

ry d HC 29 0 ,NNHAPC-M 0 0 NC~
MZ:610/612[MtH + C O CH-I, gN I'" H C- N,~N NH
APCI-M5 30 NHCH O MZ:623/625[MtH + 0 11 CN3 2 6
juL 2nm6 66 EX. Structure Physicochem cal NO
Properties d O HBC N NH APCI - M5 31 1 ;t

M Z554+5S6HMMH—+—60—cH+—113—3—N—CH-S : :
ﬁx NO L Structure Physicochemical
. . r .
Properties
cl
o) 7

(e} X |
v
17 NH APCI-MS
M/Z:470/472 [M+H]"
0 CH,
AQYL\

Examples 18-22
The corresponding carboxylic acid esters are treated
in a similar manner to Example 5 to give the following

compounds.

Physicochemical

EX. NO. Structure Properties

Ho ESI-MS

|
18 NH ] -
o o)\[:j (3> M/Z:537/539 [M-H]
-, N
T

o Z l cl
Q N
o | ” N

19 HO NH ESI-MS
M/Z:525/527 [M-H]~

(o] (I:HJ

,, NG

3

o :: : ESI-MS
L : (j> M/Z:551/553[M-H]"

20
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d 0JaONN H 33 rNAPCI-MS O H3

m Z: S96/598[MFH + CH 3 0 0 0 X-N H3C 0~-N, ~, a0
APCI-MS 34 1 MZ:598/600[MrH+ O CH3 N, CH 00 C
HON~N3HF~NK,~0 APCI-M§ 0 35 M Z: 611/ 613[ MrH] +

'1111er1~CF% O
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Examples 23-42
The corresponding ' carboxylic acids and the

corresponding amino compounds are treated in a similar

manner to Example 6 to give the following compounds.

EX. Structure Physicochemical
NO. Properties
Yz Cl
LT
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Example 43: N-(5-Chloropyridin-2-yl)-5-(2-hydroxyethyl)-3-
({[trans-4- (pyrrolidin-1l-ylcarbonyl)cyclohexyl]carbonyl}-

amino)benzofuran-2-carboxamide

o N )
HO o

N
O:.__/H

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

reaction solution 1is stirred at room temperature for
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several minutes. The reaction solution is then basified by
addition of a saturated agqueous 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 purified by NH-
silica gel column chromatography (eluent: chloroform), and
the resulting residue is then suspended in diethyl ether.
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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The amino compounds and carboxylic acids obtained in
Reference Examples are treated in a similar manner to

Example 1 to give the following compounds.
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Examples 96-98
The corresponding carboxylic acid esters are treated

in a similar 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.
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Exanpl es 126-127 The correspondi ng carboxylic acid 26 JuL 2006
esters are treated 5 in a simlar manner to Exanple 5

to give the following conmpounds. EX. NO Structure
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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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The correspondi ng carboxylic acids and the 5

correspondi ng ani no conmpounds are treated in a similar 26 JUL 2006
manner to Exanple 6 to give the foll owi ng conpounds.
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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.
Physicochemic
EX. NO. Structure al Properties
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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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stirred at roomtenperature for O S hours, and thereto 286 jy. 2008

is added trans-cycl ohexane-1, 4-di carboxylic acid

(SOO.0 g), 10 and the mxture is stirred at room
tenperature for 17 hours. The reaction solution is
concentrated under reduced pPessure. The residue is
diluted with chloroform and washed with a saturated
aqueous sodi um hydrogen carbonate solution and

saturated brine. The organic layer is dried is over
sodi um sul fate and evaporated to renove the sol vent

el dreduced pressul €. The-Jresul-t | N8 e yduenirfo) carbonyl] -
crystallized from n-hexane. The product is collected

tyy c fdHexaatd canrlang/ ldrd et itdd gi ve di net hyl trans

-cycl ohexane- 1, 4-di carboxylate (S4S.0 g). APCl - M5

M Z: 201 MtHP+ 20 (2) Di net hyl

| gexanmg- 1, 4-di carboxylate (150.0 g)

n (N) above is dissolved in tetrahydrofuran
(H®Q0-"W , &@H to the solution is added dropw se a

mi xgdl sol ution of 28 % sodi um met hoxi de/ met hanol (149

g) dhd water (13.2 g) under ice-cooling. The reaction

25 solution is warned to roomtenperature, stirred for

3.5 hdur sThaaayiherei ide pddPéd Tk hekiineqdsbodprprise to

Th m xt u 1s fjltered to collect the precipitat .
AU o0t b hakn) EpRGLEE Py probrpeiares drriod of
agdad: to, 3 di Xt urerfy GaNe. aadyef Qehl ld o acdteh &Pk ture is
, water (4SO m ) and chloroform (1000 m ) under
ice-oal | &y, rand tthepeirature | Sostdryedoats, raom thereto is
tenperature for 20 m nutes. The chl orofaorm | ayer

is 5
it & 2R Qe ArEees U syt GarRORIAEt ed it h'(goo .0 q),
RS B R 11 BT S ebor AT T Erpyaft S 17 hours.

splyentcHpdern edueRd I essar ecofbentegtbli NGRS dUfeduced
is crystallized from n-hexane, collected by

fptdgatiton andhdrimsstdugi Ve 10ilnaad- with chloroform, and
(et hoxycar bonyl ) cycl ohexanecar boxylic. acid (106.0
gyashesi - NEtl 2 1857 Mrafeq 3gqueous sodium hydrogen carbonate

LEoNge £ ML oxyearh %&F%%%SLQFGX?HSC%288§XEi%ayer is dried

over sodium sulfate and evaporated to remove the solvent

under reduced pressure. The resulting residue 1is
crystallized from n-hexane. The product 1is collected by
filtration and dried to give dimethyl trans-cyclohexane-
1,4-dicarboxylate (545.0 g). APCI-MS M/Z:201[M+H]’

(2) Dimethyl trans—-cyclohexane-1,4-dicarboxylate
{(150.0 g) 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 1is warmed to room temperature, stirred for 3.5
hours, and thereto is poured n-hexane (1500 ml). The

mixture 1is filtered to collect the precipitates. The



acid (20.0 g) obtained in (2) above is dissolved in 2 6 JUL 2006
chloroform (200 m) , and thereto are added

di met hyl am ne is hydrochloride (10.5 g), 1 -ethyl- 3-

(3-di net hyl am nopropyl) - carbodiimde hydrochl oride

(24.7 g) and triethylamne (2670 g) under

ice-cooling. The mxture is then stirred at room

tenperature for 17 hours. Ice-water is poured to the

reaction solution and the m xture is extracted with 20

che®ebt bren sThedopgepiritales #Eevadded Eaczedkxlerg of conc.

B EATRYEF DieRC Car Bihale Soliiian N SBLor iy chioroforn

by4 580 ﬂ[‘? dhied Q¥eL co3edhy) SWd atie el vedtstsrred at
concentrated under reduced- "pressure. The resulting

resvlueempeprtueedcy 20 Ihtrmuges. 25 Thel whiloroform layer is
chromat ography (eluent: chloroform then _
chtpabf bedl memidanothQ0/ 2pueeugi vel skt hy| 16r aptracted  with

(] SpapL A nokser bontl] v Shexaneear BRIMLALE, (Mrika over
t aft- EGaieaREhyd am lts 30 the solvent und
c%@@gﬁ@x%%gggﬁgofi égg%%%%g%&%)kgbtaﬁﬁégir1?3§oa%%%e nnaer
| BeduBefit Pre2Murl di Thel vieskult ived haesli do200iar Fryandllized
thereto is added a solution of sodi um hydroxide (7.SO ,
ofrom wahexargo nggllectpr hivxtfirdyatidenaadi drdg@datto give

t f 18 .. Th [ | uti.
OO LIPS L 810, MU S S RSELLONSO IR (106.c

resi duge i Sydi edgwir{ibyh €e-water and washed with
d?thy?sgt%gr&y%hg résu ?ing aqueous | ayer is

acidified withti@n¥% hyduechbarcarbdenglangcevheaahedarboxylic |
twice wth chloroform The organic |ayer is washed .
wachd s&2Qr @t ed) brotieatmed drired QRler asdicumisul dasgolved in

THE. 3B YT 18 48 SBOT £ 6 ST L 0UCed BT SRR e
coutsLtoBel g 300 3 BuigiChe oLy et amEcp ooy
t capBodi (Rydeohiydirachiylrédebgayl.y- g) and triethylamine (26.0
g) under ice-cooling. The mixture is then stirred at room
temperature for 17 hours. Ice-water 1s 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/methanocl = 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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I's cycl ohexanecarboxylic acid 0 HO'1,,-eNO 0 (1)

trans-4- ( Met hoxycar bonyl ) cycl ohexanecar boxylic acid 2 6 JuL 2005

(20.0 g) obtained in Reference Exanple 1(2) is

di ssolved in chloroform (200 m) , and thereto are

added 20 pyrrolidine (9.2 g), 28

1- et hyl - 3-(3-di net hyl am nopr opyl )- carbodiim de
hydrochloride (24.7 g) and triethylamne (13.6 Q)

under jce-cooling.. The m xture is then, stirrc at. ro
tcgln%%?ja‘f?ﬁelflo_rm%%hﬁ%ﬁ}s. Iog)e-mgfé_r 4id h?ggg?o&%eg@ded a
rEAClE A SBEUd A Al BeL HbUr € IS exfT aGi ofatbih @9 m1) .
chl oroform The organiC |ayer is washed successively

Wid miGtUrleydtochihem csatrdeda sat upanedt apeousire for 18

sodi um hydrogen carbonate solution and sat urated
Brawes - arthelrieacoler sebiiiem sbf faercenhiea ket vighiey steduced

concentrated under reduced 2 6 JUL .2006, 99, pressu

TR TR | A eSFRué 57 i 17 e Y 1 § Ehgell oo vater and
ent: I : t .

o OTS) GP et RaRar oS0P1) 1 076 ve ot hyl” (7 anerde 1aYeT 1°

(pyTd DF i 6l nwityl car bonyijeychdbekanacasband aderfddt8d twice
g). 5 APCI-M5 M Z: 240 MtH + (2) Met hyl

twilps- 4citbgre 60 Fdi n- 1- yihear I9G9anic cyld¥Hexahecdidhgd with
ate (11.7 pbtained.in (1) above. is dissolved in
AT S0 T3 -PRAGA et v BT Soadtidd B TERFLI offigr Solvent
spdi W ydnad ey (3 9) rbBukelierpfLsite . 107hRe resulting
mxture 1s then stirred at roomtenperature for 18
hesis sdud he iceaci i Opesdédit | dn | sn-cdonceand r abhad unddrlected by

reduced pressure. The residue is diluted with
i £l wea etomnio washedthai tht e ecogpoehfef 15Thed) -

resul ti [ idified wth 10 %
ESLALIG pabeeg haver o acidlfied i in 1c
CQ%?&P%Q£Q1 ﬂighﬁigag%P la¥§5n534m@§9§gomﬁﬁan—1%Kécarbonyl)—

safurated brine “and i ed over sodium sul fate. Yo
| ¥¢Alohexanecarboxylic acid

(1) trans-4- (Methoxycarbonyl) cyclohexanecarboxylic
acid (20.0 g) obtained in Reference Example 1(2) 1is
dissolved in chloroform (200 ml), and thereto are added
pyrrolidine (9.2 g}, 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 1s poured to the
reaction solution and the mixture 1s 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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I's concentrated under reduced pressure. The resulting

residue i s suspended in n-hexane and col |l ected by 2 & JuL 2006

filtration to give the title conmpound (10.1 g). 20

ESI-MS M Z: 224 M H Reference Exanple 3:

trans- 4- (Mor phol i n-4-yl carbon$P) -

cycl ohexanecarboxylic acid O N HOO O (1)

trans- 4- (Met hoxycar bonyl ) cycl ohexanecar boxylic 2S

acid (800 np), obtained.in Reference Ex le 1 iS4

S [ DR bEBRof a6 T oand CEnats el dides el
JOh ine {pQMhdMgraphy (eluent: chloroform, then
1- et hyl - 3- (3-di met hyl am™nhopropyl )- carbodii m de

hestelir cednft e Ahee t(Ha sl g) =an@ Ot/rli)et hyd anyhnee( 65@thyd JUtrans~4-
2M5 100 np) under ice-cooling. The mxture is then

stR¥rel Edinoomnil e at m%ckg eXANPRAFROKY bl at £FL -8 9) .

[ ] r tion solution and the mxture is
&@—ﬁij’lwt%ﬁ%ﬁgﬁgform The organic layer is

washed successjyuehy,1Wi t h 5¢ 10, 80 hy gk $ehb 0L fnati 1 carbonyl) -
saturated aqueous Sodi um hydrogen carbonate sol ution

angk st ettt ech s el @inel  diiled ayer obsadnen sid f al g. above 1is
The sol vent is concentrated under reduced pressure

THess@krd i g resthasols pafi fildd bynel | Feargep 1s added a
col umm, chr onmat ogr.aph | uent;: chloroform, th 10

DI P ot LG9 268 ol Ve reBhyl 't r 4RGSR (20 mL).
(¥rd phakdny4- vl cardonyl keychahexanecaphoxybfterd8e for 18
ng). APCI-M5S M Z:256] MrH| + (2) Met hyl

tHanss 4- (Tios pred d i dn yéchnbomyl )s concentrated under reduced

cycl ohexanecar boxyl ate (860 np) obtained in (1% above
iE¢e$%ﬂ%ﬁsscﬁ®%dr¢$#®%@hhﬁo@fgubeﬁ1W}thnHCPh@@ ¢p pRd washed

e U eV o SHARE st i1 rba at 1F OBt BAperararacr oraver is
18- WUESed THEth 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

(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), 1-ethyl-3~(3-dimethylaminopropyl) -
carbodiimide hydrochloride (1.24 g) and triethylamine (650
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reaction solution is concentrated under reduced

pressure. The residue is diluted with ice-water, 2 8 JuL 2006

neutralized with 20 10 % hydrochl oric acid, and
extracted with chloroform The organic |ayer is dried
over sodium sulfate and the sbb@ent is concentrated
under reduced pressure to give the title conpound
(638 ng) ESI-M5 M Z: 240(M H Reference Exanpl e 4:

[.2-(Di | am et.h - .
%ﬁf 6§¥§6ﬁé 1c ngﬁ%yéﬁ%%afb Wen shigF gt at room
t’ﬂre e G8 Hdds ( 1 18- Qaﬁéi‘ is poured to the
tra f’ (Met hoxycarbonyl) cycl ohexanecarboxylic 2 6 JUL
&%adﬂlbﬁmnibxdtﬁﬂhg)ambtatned mixRefrer ence Eeampated with
1(2) is dissolved in chloroform (100 m ), and thereto
axhé.m:cfezm Hhak oxyBeniot kpaesl éS( Waphes) successively with

ﬁ)pdrc’o %,q(cgbldl et h l ] am n0£tr opgltgc?aarg?edéusm sdoedlum hydrogen
NN 4 d m:étoh. t‘:itowl %R@d' a0iRe 22 a33p@indNdghd dried over

ice- coé{ m xture is then stirred at room
ts%mefnatwﬁfafﬁ 4 hiedr solvSat-uriat esbragiremst esbdinmer reduced
hydr ogen carbonate solution is poured to the reaction
$maﬁsunﬁémehﬁerﬁ$RlD¥@g|§eséﬁﬁﬁaéﬁe@QM%ﬁied by silica gel

chl orof orm _The aqrgani | ayer hed 1

é%ﬂﬁﬂﬂﬁied BT At Ll ovet i%ﬁﬁ m su|$%¥%r°%%rm' then
3’&‘8 Jated unger r ed@&edg%gss%e@chyﬁhe trans-4-

resulting residue |s purified by silica gel colum

chrcrmtographyy (e tenty L ody of of ex af oed Haooy 1 28e % (897 mg) .
ammoni a water 200/10/1) to give nethyl trans-4-([]2-

iPP QUi MR tNA /4 a?ﬁ%@')"éf Ryl I (et hyl )am nol car bonyl |

c'\:/?/gl gg% ?AT_ﬁ“Cir? 1}/ te (11 tragg 4- mor%olln 4-ylcarbonyl) -

e A ety (s st o 1
Idiissolved 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

o

SeRN
0

(1) trans-4- (Methoxycarbonyl)cyclohexanecarboxylic
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(1) above is dissolved in nethanol (20 m), and

thereto is 20 added | N aqueous sodi um hydr oxi de 2 6 JuL 2006

solution (25 mM). The mxture is stirred at room
tenperature for 3 hours. To the reaction solution is
added 1 N hydrochloric acid (¥5' ml) and the reaction
solution is concentrated under reduced pressure. The
residue is Iyophilized to give the crude 25 title

ou | CliyCO qu chl@mde 1(2) is
((:ﬂ% 1 3 %%P %r%fr@f % \ ReE g(urti“dé1 e glxxgn'pp;ie 5
@1&@69@@@l}ﬁidﬁl&%@mﬁm@xammJQmapjdanﬁ Hoeretp, ate, gdded 1-
0 ~10 2 6 JUL 2M 102 (1) Mononet hyl adi pate (3.
|hs/dahossfbleme@t|rna2@ﬂleor of dr rd( 70 atls), @ tHEretof %Fglmethyl“
added nDrph I|n

Bl PRPIEOPY(3- enopP¥6§PfE§9568||n18%O 00 g) and
By %hltglh%%hﬁeﬁﬂ&%awln%t hyd a8 ng (4 Pce-cooling.

undér 5 T c¢e-co e mxture is then stirred at

FTORM j @Ry dtsUftﬁl—’léchfsth&ﬂé@iJraS; doeer Watngre dast i etbt o hours.
the reaction solution and the mxture is extracted ,
\Biatthu r accleldor aﬁUBWSTh@O@i@Enin%&ﬂ’n i sagRonaege solution 1is
successively with 10 %h drocEBgrlc aci saturated

s éﬁﬁld%?%de%@%Flﬁ cSPBBRAPE s8PGti ShiSandtirture  is
zcaﬁttl’lrraatteedd b&l!\.@ﬁ cgﬂb r%fo% OVerThesogkgg}ﬁHI fP&{fer The washed

ven I'S renove y evaporati on reduced

RJieSS U £+ P2 B d e brehiBy | arft nar pbal oRred- ydodirum sulfate. The
oxohexanoate (4.63 g). APCI -MS M Z: 230[ MtH] + ( 2)
Mzt len t6- rigr prasitiqeri-nA tegl oxuhisd@anctr @1qed 6(PLFSSHEe - The

Ob%sﬂﬁﬁgﬂé e s 80F s  ddded i SR 1 ORYof dgatam Tet  column
| 5 e&:doaql(a:ph% Qe 1k n WAL %ﬁl%%o’ﬁokm/%@%h@n’étll/@% I'$ ammonia

tenperature 19 hours

rwgggﬂon sol upbopibgigoncent r atgdraundafietiiducetirans-4-{ [ [2-
pressure and the residue is neutralized with 2 N 20

hidtimoettt ywrdnci raw) eth The (mesh ueanh sne bprepeRwt £d under
cyclohexanecarboxylate (11.98 g). APCI-MS M/Z:271 M+H]?

(2) Methyl trans-4-{[[2-(dimethylamino)ethyl] (methyl)-
amino]carbonyl}cyclohexanecarboxylate (6.32 g) obtained in
(1) above is dissolved in methanol (20 ml), and thereto is
added 1 N aqueous sodium hydroxide solution (25 ml). The
mixture is stirred at room temperature for 3 hours. To the
reaction solution 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

o

HOI(A\/NNJLT\/O
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reduced pressure and extracted with chloroform The
organic layer is dried over sodiumsulfate and the
solvent is concentrated under reduced pressure to
give the title conpound (4. 11 g) ESI-M5S M Z: 214 M H
25 Reference Exanple 6:

S- Mor phol i n-4-yl - S—oxopentan0|c acid 0 O Qutaric
anhydride (1.14 g) is dissolved in tetrahydrofuran
(20 m (d )1§7 Eh;%nol}% %&6‘1 '%d%% ed mrphel ing 2 36 JWi 2MBved in

103 xturé'i's then stirred at room

(@R A (Fomil9 howd sehdhetseaeti addsal wor@holine (2.61
concentrated under reduced pressure, and the residue '
ig9 ,diluted with- aﬂﬂyﬂ%ﬂﬁﬂﬁﬁdmmibhﬂﬂ&minmnﬂopui%carbodl1m1de

hydrochlorlc acid. The 5 organic layer is dr|§ qver d
dugingaderisgee a4nd7 vador abed X el 1Rfe $oldfeng) under

e TRy SR s, PALh D SRTROUET at  room

erencé Exanple

I\@ﬂﬁ@ra%lfr%r mgbr4- hydrgsybenzoatee-apjerDOHsHOadBet3Co  the
H3 C~O Ya; H Methyl 4-hydroxybenzoate (1.529) is

meﬁﬂﬂﬂuni|5Dluvldﬂuoam®cethe anidtpze niiy, &ndlacted with

thereto is added hexanethyl enetetram ne (700 .
rﬁlxthﬁ%fqréﬂ heatRl OTG@RECr ePVEX 61 WESKGS $SUG sively with

reaction solution is .is conce e

Oa S URE Lo IS &9 s poure aaglecdg ;\}@?&hé T%%ﬁgn hydrogen
'E&gﬁgﬁ%ﬂé %QQ%t@%BTaSBQd Wt stdy! praGetat endfTh@ried over
organic layer is washed wth a saturated aqueous
sasium hydildgee .car Birat scdukonti ohs anersatad abgd evaporation

brine, dried over sodiumsulfate and evap rate g% Pin-d-vl-6-
ﬂé##@é Q@dﬁﬁ@ds@FﬁéﬁPr@ndé? P eticdeE Py 3@35 TEOFRpRLNTETY

di ssgl d
TS e (Fle Reol O Gt 614 BrE The.

e materials
fi |trat | 1 QRae Nt ﬁb%hléﬂ%r 4—@&%@@@40@@@%@&@ and.60 g)

purlfled by sil'ica gel colum chromatography (el uent:
Nnolhexamed efy| 1 acatate isddilysobved in methanol (20 ml), and
thereto is added a solution of sodium hydroxide (1.61 g) in
water (8 ml). The mixture is stirred at room temperature
for 19 hours. The reaction solution is concentrated under
reduced pressure and the residue is neutralized with 2 N
hydrochloric acid. The residue 1s concentrated under
reduced pressure 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 (4.11 g). ESI-MS M/Z:214([M-H]"

Reference Example 6: 5-Morpholin-4-yl-5-oxopentanoic acid

Glutaric anhydride (1.14 g) is dissolved in

tetrahydrofuran (20 ml), and thereto is added morpholine

2 6 JuL 2006
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25 give the title conpound (540 ny). ESI-Ms 2 6 JuL 2006

MZ:179] M H Reference Exanple 8. Methyl
(3-fornyl -4-hydroxyphenyl )- acetate 2 6 JUL 20 104 C,
10 H'ja HCO H3 0 , 0~ H Methyl
(4- hydroxyphenyl) acetate (1.563g) is dissolved in
trifluoroacetic acid (20 m), thereto is added
hexanethylenetetranine (700 ng), and the mixture is
&ﬁ e "fld %o{s tggHr§t ?Q@ Feqcllh temperature
utl concen ed un uce pressure,

tﬂBﬂ*ﬂg)héuﬁ@ureﬁhécﬁeaﬁﬁhéﬁ,s@ﬂ@t&bﬁnlghadﬁd@nﬂﬁhﬂéd under
extracted with ethyl acetate. The organic |ayer is

vesheredy t brassat ey at eddaquebes sedildwe hydf ogedluted with
car bonat e sol ut| on and_sat.ur at ed brin ed. over .1
Buianafane apad W%p&’rlé:thed P8 r}@ffg?f%g?jn%r do The
under_. reduced Less r n u

SR FHed b3 5i Fres gel Srnngg %%ﬂﬁa 8%?3% %(lqs Srpporated

'tJEféﬁsbst@n% éﬁﬁﬂéﬂﬁ5un@éﬂ,rhﬂ@&@@f@rd§B@Md6tbh®1ve the
title conpound (1.08 g). ESI-M5 M Z: 193[MH 15
Reiftelree noxemgexamdp | Es. &5 ]g) ThéEFcbeEéé‘ﬁ/o?n'cH (}fg[l“e;‘tHa]r't i ng
conpounds are treated in a _sim/lar n%r
S BeEiie 7° orMRépére@céoEﬁﬂﬁpl §r95%9%ﬂ§°ate
the foll owi ng conpounds. Ref. Structure
Physicochenical Ex. No. Properties CH3 OH APCI-Ms 9

\;J%fj/aZS[NHH+NEOH T H201 + O H 0 10 CH3 NH
EI-
o

H

Methyl 4-hydroxybenzoate (1.52g) 1is dissolved in

trifluoroacetic acid (20 ml), and thereto is added
hexamethylenetetramine (700 mg). The mixture is heated
under reflux for 2 hours. The reaction solution 1is

concentrated under reduced pressure, and thereto is poured
ice-water. The mixture is then extracted with ethyl
acetate. The organic layer is washed with 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 1is 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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0 MZ:265[M+ CH3 0 H2 6 JUL 2006 105 Reference

Exanpl e 11: Met hyl 3-cyano- 4- hydr oxybenzoate H,C 0 CH 2 6 JuL 2006

01101 OH HCN OHO "1 Mthyl
3-fornyl - 4- hydr oxybenzoate (28.60 g) obtained 5 in
Reference Exanple 7 is dissolM& in formic acid (120
m), thereto is added hydroxyl ammoni um chl ori de
(14.30 g), and the mxture is heated under reflux for
15 hours. The reaction solutlon i's concentrated under
reduged gresBure, dil upedm ﬂ”ethyl acetate, washed
#ECCESS Eghy—MkLh—quer 10 saturated brine, dried
ovet sodium sul fate arfd evapo fated to renove the

sol vent under reduced pressure to give the title

conpound 24. 25 ESI-M5 M Z: 176] M
Exaan@ %lIWQTRMdQ9§MBﬂ%ﬂ¥ : F&% €$ a&§t§ﬁ§S°lved

0
(¢3- forrf%fgf$9%ﬁ%§%phenyﬁ?acgkate %i X#llﬁﬁfginéa added

h%xgﬁ%%%Qﬁ%%e%é%&ﬁhﬁn% IacﬂjSﬁ@iveﬂndntﬁ@rﬁugtaeedls heated
(15 m), "and thereto are added hydroxyl amoni um

chideri deef(0x49fgy ald kodiam forfimee (@RI, ﬁﬁkﬁtlon is
the mxture is 20 heated under reflux for haurs. & _
ﬂ@@@tein&ﬁaéi@%ﬁn@ﬁrl § e dGRE PRI Undeteh regfda.cléd bould ice

ssure, |Iute I
Sakassih y it K gﬁ%g% §§?ur§?;gﬂﬁ¥?§gﬁgléﬁﬁ§f acetate.
QRQY o3RUM SLLé!)fea_'t 8,5 aGrRERAE ed dooneimae dfiftous sodium
sol vent” under reduced pressure to give the title

honjrogeth 2EFHBGRE argo.luESlonVBn Aagofanad e erfbgied over

Exanpl es 13- 25
so&?%m 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 4/1) to give the title compound (1.08
g). ESI-MS M/Z:193[M-H]~
Reference Examples 9-10

The corresponding starting 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
fH APCI-MS
9 o} 0 M/Z:225[M+H+MeCH
\W/A\O -H,0]"
0] H
Py
CH,  gH oH EI-MS
10 ° M/Z:265[M]"
CH, 0
0 H
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2 6 JUL 2W6 106 The correspondi ng starting conmpounds

are treated in a simlar manner to Reference Exanple 26 JuL 2006
11 or 12 to give the follow ng conmpounds. Ref.

Structure Physicochem cal Ex. No. Properties CH3 OH

ESI-M5 13 1 1 MZ:192[MH - g@X ", 01-~ 1<11 N 0 O

A CH3 NHOHAPCI-MS 14 MZ: 263 [MtH + CH3 N O H

ESI-M5 N 15 M Z: 152/ 154[ M H - OH ESI-M5 16 M Z:

196/198 [MH Br n ~N OHESI-M5 17 M Z: 132[ M Hl -

/Cl: CH3 N OH .0, ESI-M5 18 N+ M.Z: 163[ M H] -

Reference Example 11: Methyl 3-cyano-4-hydroxybenzoate

OH
OH
o o —
H,C/ \H/EI( /OYQ/\\
o H H,C 4 =N

Methyl 3-formyl-4-hydroxybenzoate (28.60 g) obtained
in Reference Example 7 is dissolved in formic acid (120 ml),
thereto is added hydroxylammonium chloride (14.30 g), and
the mixture is heated under reflux for 15 hours. The
reaction solution is concentrated under reduced pressure,
diluted with ethyl acetate, washed successively with water
and  saturated Dbrine, dried over sodium sulfate and
evaporated to remove the solvent under reduced pressure to
give the title compound (24.25 g). ESI-MS M/Z:176([M-H]"
Reference Example 12: Methyl (3-cyano-4-hydroxyphenyl) -~

acetate

OH
o o OH
H!c\ 0 —-
o HC
o B

H 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 successively 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



11 NO 6 AIL 2W 107 Ref. Structure Physicochem cal 2 8 JUL 2006
Ex. No. Properties OHESI-Ms 19 QCl MZ: 14 8 [MH

| --~NCH3 CH3 | ESI-M5 0 OH20 MZ:148[MH - n N

Br OH ESI-M5 21 M Z:196/198[MH - N CH3 , COH

ESI-M5 22 M Z: 132 MH - N CHB04dhis conpound is used

in the next 23 CH3 |I--- H step without further N

purification. 0 6COH ESI-M5 24 MZ: 1483 MH - N

The corresponding starting compounds are treated in a
similar manner to Reference Example 11 or 12 to give the

following compounds.

Ref. Structure Physicochemical
Ex. No. Properties
OH
T% ESI-MS
13 o) M/Z:192{M-H]"
0O NS
T S
0
0
CHa NH APCI-MS

14 | N M/Z:263 [M+H]?
0
/ Z N
CHs N\
Q
OH EST-MS
15 M/%:152/154 [M-H]"~
cl ;5

N ESI-MS
16 » M/7:196/198 [M-H]"
Br N
N
OH EST-MS
17 M/7:132 [M-H]"
N
CH3 ~N N

OH
. ESI-MS
18 Os N M/7:163[M-H]"




CH3 This compound is COH used in the next 25 step 2 6 JuL 2006
W thout further N purification. 2 6 JUL 2006 108

Ref erence Exanple 26: 2-(4-Methoxycarbonyl -2-cyano-

phenoxy) - N- (5-chl oropyridin-2-yl)acetamde Cl1 H N

'NN- C N 2) 1OHCL O0CL CI10D NJail HICHNNOO

H3C 10 0 (1) Chl oroacetyl chloride (95.5 m) is

di ssolved in 5 dichloronmethane (500 m ), and thereto

(S added dfopwi se a suspensi on of
D- aft®io- S- dhl or opyri di ger(d28-6 g) and tr|Rhhyiepathemical
188.mP-i nj di chl or omet hane (1000 m) undef Properties
ce-cooling. The reaction solution is warnmed to room
enperaturg and stirred for 0.5 hours. The|reaction 10

sol ution i§ concentrate jefH r educed prepgsure, and
hereto i s |[poured ice-wa The reaction n?§§ﬂ¥§ IS _
bxt r akc? ed ﬁﬁth ethyl g exJhe organic |Y¥¢&f1f8[M-H]
vmashed w tlh saturated brine, dNi ed over spdium

sul fate and treated Wth activated charcoal

nsol uble naterials are renoved is by filtration and

he filtratle+s—eonrcentrated—under—reducetpressure:
The resul ti|ng residuechs suspended in dii$sopropyl

ether. The jprecipitates are collected by filtration,
pashed with diisopropyl ether qand dried to|§S¢eMs

20 M/Z:148 [M-H}"

>~
NON

Br EST-MS

21 M/Z:196/198 [M-H]"

c

ESI-MS
22 M/Z:132[M-H]"
>~
BN
CHa

Hsy
N
oy )

This compound is
used in the next

23 ~N step without
further
purification.

o
ESI-MS

24 ©/\ M/Z:148 [M-H]"~

CH

| &

This compound is
used in the next
step without
further

OH
NS
N
OH
OH
NS
N
CH;
OH
N
SN
3
OH
Q:N purification.
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2-chl oro-N-(5-chloropyridin-2-yl)acetam de (1S3.4 g).

20 APCI - M5 M Z: 205/ 207[ MrH| - (2) Met hyl 2 6 JuL 2006

3- cyano- 4- hydr oxybenzoate (500 ng) obtained in

Ref erence Exanple 11 is dissolved in acetone (25 m),
and thereto are added 2-chl orped\N- (5-chl oropyri di n- 2-

yl )acetam de (695 ny) obtained in (1) above, potassium
2 6 JUL 20 109 carbonate (546 ng) and sodiun1iodide

550 ng). The m xture _is heated refl ux f : _
en&@t er EXPP8eng £8° cool , H ﬁ{gqug} o ycarbo aYl 2-cyano

i A & 1 ddispli es are
'?ﬂ acé%ghé&ggbera tlaggé'The g'filtrate and

szh gs are conblned neentrated under reduced
e_a.nd_purlfl dby silica gel colum
ofx omat ogr aphy (e nj" %hlorofornl t hen

chl orof ornf et hyl acetate 4/ 1). The resulting
residue is suspended in diethyl et her, and the

precipitatgs are co Fed by 10 f||&rat|on to give

t he t| conngrﬂg APC#gQE/

MLZ "3 8, M+ Ré'f er ence

2- [2'{yano 4- (nmet hoxycar bgn

nmet hyl ) phenoxyl N(S cbdl n 2-yl)acetamde O
CL ClL OH Cl'-"k ni c""'NHN'NN8C~' O'J"O OLC(~"N H, C
15 Met hyl (3-cyano-4- hyﬂroxyphenyl)acetate (500 np)

obtaingg ggﬁh%§aggg E@Hﬂﬂfﬁ&@ igsdisgplvedsi i ssolved in

aceton t hereto are added
:ﬁfgﬂfgfbﬁﬁﬁﬁ5§@|QBQDV%&@'*aﬁ&ythéﬁét@ﬁhéea@@@aIﬂﬁopw1se a
obtai ned in Reference Exanple 26(1), cesium carbonate
(duferyiand sddlmmammhqkﬁidﬂlbrqﬁyrﬂﬁano il%Bufe i® and
heat ed under reflux. for 5 hqurs

After all

oot AT Tt (BFE Fder Tl SLAPLOFGHBYRARBy | 1000 K1) under
fllt!atéfﬂn and the ingalubles ape.pashed Wi L 36R{ OR® room
SEVEr & T hes.

temperature and stirred for 0.5 hours. The reaction
solution is concentrated under reduced pressure, and
thereto 1is poured ice-water. The reaction mixture is

extracted with ethyl acetate. The organic layer 1is 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 g).
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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The filtrate and the washi ngs are conbi ned and

concentrated under reduced pressure. To the residue 26 JuL 2008

is poured water, 2S and the mxture is extracted with
ethyl acetate. The organic layer is washed with
saturated brine, dried over X um sulfate and
evaporated to renove the solvent under reduced
pressure. The resulting residue is purified by 2 6 JUL

M6 110 sil,i el, col.um chromat.gra | yent : :
ﬁ-aﬁwgﬁéﬁet(ﬁél% %geetagtde/sgmlblfnofl&dﬁﬁ%g g%/o g%#h‘e The mixture
nesulbiv-ng 1esdue JdS xS usRendegd i di efftdr allowing to cool,
et her-n-hexane, and the precipitates are collected by
finlsbnatkilen tmatgirielisheatrket | eemowpdunay (S7TOLtHFatign and the
APCI - M5 M Z: 360/ 362[ M+H] + Ref erence Exanple 28-29 The
dosedsidedi ngret SR cofdunasebeRe t IR ntames- The

AT B oo BORPOTAGS, 10 HEM L edor (g ica bl under

ructure

%&%@O@&%urﬁ No4 PropeetLgs bl{" :“s:ijl'i%%'" A?@ll‘ Mg:01umn

CU~~0'M Z:376/ 378[ M+H) +

Cllromatodraphy- Nelfeftel chldrd\¥d i)' [ thEn ARM -dv® 28 ethyl
0 MZ:431/433[ MtH + CH3 ~j '~ N O Reference Exanple

3@etatBut yi qu)c.yano’bm@ngﬁ»s))é@émeresidue 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

° OH m\j~jjjm HN£:FG
mc\oﬂ\J::[%N EL_. e ﬁ\iijifzko

o %

Methyl (3-cyano-4-hydroxyphenyl) acetate (500 mng)
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 are 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 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 purified by
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HOHCO ' ",<CH CH3 N N 2-Cyanophenol (107.1 g) is

di ssolved in acetone (1000 is nm) and thereto is 2 6 JuL 2006

added t-butyl bronmpacetate (200.0 g). Potassium
carbonate (141.6 g) is added, and the reaction 2 8 JUL
2MO solution is heated underlteflux. for 2 hours.
After allowing to cool, the insoluble naterials are
renmoved by fiItration and the i nsol ubl es are washed

with aceto vera jltr nd

éﬁ%}%ﬁﬁﬂogﬁid C% %%%cé?%qﬁﬁ §>r réggég %préﬁgﬁgéggé/ethyl

%}%H@@} a/be i L—sowppy; et hefh@zqcagmlqajlnsmue is
e resulting reS|due is crystallized from

nslsatiedli isopieply letdtare{-5i-HexH00, mhpd thel | predipitates

by stirring under ice-cooling. The precipitates are

e el Hied inY riakl torrt ipisherl e Bef ot ht hexarmpagnd (570

d||sopr ( ) several tinmes, and

dtj e aopog}g}gf}meﬁo %@ﬁé’% nd (194.5 g). APC - M5
M&M@@%Aﬂpl&f@wce Exanpl es 31-42 The

correspondi ng starting conpounds are treated in a is

si m | arheredder e spofef g escarbExagplenpdundsgiare ttmweated in a
foll owi ng conpounds. Ref. Structure PhyS|cocheWIca

BximiNeAT Propeeri éo ReI3ERQge EXBUDHS @93 WPCE/ M5O Fyive the

folfgw1ng compo&gggkm] * NO

Ret. Structure Physicochemical
Ex. No. ' Properties
Cl
g
"y
HN™ N APCI-MS

M/Z:376/378 [M+H]"

28 ot ~ PN
OWT/\O/[:;I:§§

N
0]
o A~
|
ch NH HN” °N APCI-MS
3
29 o SN M/7:431/433 [M+H]"
4 N
o
Reference Example 30: t-Butyl (2-cyanophenoxy)acetate
OH,C
@W o M, g
Sy [::I:sg

N
2-Cyanophenol (107.1 g) is dissolved in acetone (1000
ml) and thereto is added t-butyl bromoacetate (200.0 g).

Potassium carbonate (141.6 g) is added, and the reaction
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0 CH3 0 CH3 APCI-M5 32 - 0 CH3 M Z: 285/ 287[ M+N Cl11-

H41+ N O CH3 0 CH3 APCI-MB 33 |___ IkO CH3 M Z: 26 JuL 208

329/331 [M*N Br__ H41+ N2 6 JUL M 112 Ref.
Structure Physiccchem cal Ex. No. Properties 0 CH3 3
0" _"L~OJ~CH APCI-M5 34 CH3 MZ: 265 [ MPFNH41+ CH13
-C NO CHH3 35 0"~O CH3 APCI-M5 NHJC( ""

M Z: 296 MFNH4] + 11 1<1 N O O CH3 CH3 36 0----J~QJ~

Léﬁghé d‘m: éafga Nhnéérz %%fh%&NH%Lr+ 2I ﬂé&}sN After
allow1ng to cool, the insocluble 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 treated with
diisopropyl ether azeotropically. The resulting residue is
crystallized from n-hexane-diisopropyl ether (5/1) (600 ml),
followed by stirring under ice-cooling. The precipitates
are collected by filtration, washed with cold n-hexane-
diisopropyl ether (10/1) (600 ml) several times, and dried
to give the title compound (194.5 g).

APCI-MS M/Z:251[M+NH,4]"
Reference Examples 31-42

The corresponding starting compounds are treated in a
similar manner to Reference Example 30 to give the

following compounds.

E:Ref. Structure Physicochemical
X. No. Properties
CHs
QL Py
31 CI:H3 APCI-MS
i M/Z:309 [M+NH,]*
X~
SN
0
o G
o\/U\ /k ’ APCI-MS
32 o7 CH M/Z:285/287 [M+N
+
cl ~ Ha]
N
CHs
CHs
VU\ )< APCI-MS
33 M/Z:329/331 [M+N
B . Hal”
r ]y




l ,,~~0",]~CH3 37 0 0 CH3 APCI-M5 M Z: 281 [ MENH4] +
NOCH3 CH3 Br 0 "k APCI-M5 38 CH3 M Z:329/331[ MFN 2 6 JuL 2006
H41 + NCH3 0 CH3 CH3 39 O~~ 0 )~ CH3 APCI-MS M Z:

2 65 [MFNH4] + NCH3 CH3 0 CH3 3 0 ,~~0O', ~CH APCI - M5

40 CH3 M Z:305[MtH + N 2 6 JJWA2M 113 Ref. Structure

Physi cochem cal Ex. No. Properties H3 0 0 CH3 )~ CH3

APCI-M5 41 0 CHB M Z: 2 81 (MtNH4] + N CH3 0 CH3 CH3
AXO-A0U ¥ CH3 APCI-NS M Z 2 65 [MFNFHA] § N

Ref ef&ice” Bxanpl e 43: (2 Lyanephenoxy) acet i ¢ Pagisd coghemical

CH3E®. No. Properties
0 CH3CH
3
C’\/U\o)<CH3 APCI-MS
34 M/Z:265[M+NH,]"
>~
CHs AT
O CHy
o Mk
0~ “CHs APCI-MS
35 ‘o M/Z:296 [M+NH,]*
I NN
o
0 CH3CH
0 CHs APCI-MS
36 M/Z:281 [M+NH,]*
0 ~
I SN
CHs
s O  CHs
| H
o O APCI-MS
N .
37 o CH M/7:281 [M+NH,]*
~
SN
0 CHa,
CH,
Br 0 APCI-MS
38 O CH, M/Z:329/331 [M+N
Hql"
~
N
0 CHa
CH3 \/Lk /\<CH3
o
39 o CHs APCI-MS )
M/7Z:265 [M+NH,]
X~
N

w o) CH3CH
s \/U\ )< ’ -
N o APCI-MS
~




ofl, "~- CH3 00 CH OHt-Butyl (2-cyanophenoxy)
acetate (300.0 g) obtained in 5 Reference Exanple 30 2 6 JuL 2008
is dissolved in dichloronethane (400 m), and thereto

is added trifluoroacetic acid (990 m) and the

mxture is stirred at roomteppgrature for 4 hours.

The reaction solution is concentrated under reduced
pressure, and the resulting residue is suspended in

di pthyl—Topther (100 ni). To the suspension I's poured

di | sdprbpyl| ether (SOOsph)rEhe preci pitat esPlaysicochemical
co| Egct ¥@-by filtration, washed with diisopropyHroperties

et reT—severpl tTmes apf, dried to give the tjifTe

cofrpound (1P8. 4 g)..ESI-NB MZ: 17¢jM H 15 Reference
Expnpl es 44: 55 The ¢or pondi ng tégmgng compounds

arg treatediin a er Ref er encleAEXEriE e

43/ to Ytve the onpo8nds.CP3 6 JUL| M}z 141 [M+NH,) "
Ref. Structure Phj cal Ex. No. Prop%rties 0
0 |-~OH ESI| M5 CHAN#Z234[MH - 441 11 UN 00 0
"-rtOH ESI-MS5 45 M Z: 210/ 28R MH - C 11 Z: """, N O
CH3 0 CH3
K
o
0O CH APCI-MS
42 3 +
M/Z:265[M+NH,]
NS
~N
Reference Example 43: (2-Cyanophenoxy)acetic acid
[o) CH: [}
Saas e Ga
™ SN

t-Butyl (2-cyanophenoxy)acetate (300.0 g) obtained in
Reference Example 30 is dissolved in dichloromethane (400
ml), and thereto is added trifluorocacetic acid (990 ml) and
the mixture is stirred at room temperature for 4 hours.
The reaction solution is concentrated under 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 diisopropyl ether 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.



0"',~OH ESI-MB 46 M Z: 254/ 256 M H] -

Br

N O ESI-MS 47

M Z:190[MH - CH13CI NO O -"-AOH ESI-Ms 48 2 6 JuL 2006
MZ:221[MH- N1)~~, I | NN-~N 00 O -'--"1j"-OH
ESI-MS 49 MZ:206[MH - 01)~"" | ',~ N U113 2 6 JUL
2W Ref. Structure Physicochemcal Ex. No. Properties
CH3 01 UO"~OH ESI-M5 so MZ:206[]MH- NO Br 0
ESI-M5 51 OH M Z: 2S4/2S6[ M H - IN CH3 0
Ref. Structure Physicochemical
Ex. No. Properties
o)
- O\/U\OH EST-MS
44 [ M/7:234 [M-H]"
o)
NS
NN
o
o)
o\/u\ ESI-MS
45 /©/\ OH M/7:210/212 [M-H]"
X~
cl N
o)
o\/[-L ESI-MS
46 /@ OH M/Z:254/256 [M-H]"
N
Br ]y
o)
O\/U\ ESI-MS
NS
CHs NNV
o)
O\)J\OH ESI-MS
48 M/Z:221[M-H]"
o .
N N
I NN
0
o)
O\/U\OH ESI-MS
49 M/Z:206[M-H]"
o) NS
| SN
CHs




ESI-M5 S2 MZ:190[MH - NCH3 | ESI-M5 53 CH3 N OH

M Z:247[MH - N CH3 ESI-M5 54 0"-~OH MZ 206 [MH 26 JuL

NCH3 00 J~-OHESI-M5 SS MZ: 190 MH - N Reference

Exanpl e 56: [4-(N-Benzyl oxycar bonyl - N- net hyl -

am no) - 2- cyanophenoxy] acetic Bchd 2 6 JUL 2W 116 CH,

OCH3 ~~CH, OCH OCH CH Ol NI H2N'" N 0 O

CH3oOCHCH O0_ )~ ~~CH dko CH O0O0OCH O0CH3 O

0I=_CH O N T H (1) t-Butyl .

2-%5@?1ro-2-cyanophenggyﬁ@g@gate (500 ny)|Physicochemical
x. No. Properties

CHj 0

é o\\/ll\ ESI-MS
OH
N

50 M/Z:206[M-H]"
=

~

0

~

0

N
\\/Jl\ ESI-MS
OH

Br
N \\[:::I:;\\
N

CHs 0

O\\/Jl\ ESI-MS
OH

M/Z:254/256 [M-H]"

52 M/Z:190[M-H]"
~
SN
CHs3
CHs N O\\/Jl\ ESI-MS
53 ~" OH M/Z:247[M~-H]"
NS
N
CH3
O// o]
O\\//u\\ ESI-MS
54 OH M/Z:206[M-H]"
J~
SN
CHs o
55 OH M/Z:190 [M~H]"
~
N
Reference Example 56: [4—(N—Benzyloxycarbonyl—N—methyl—

amino)-2-cyanophenoxylacetic acid
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obtained in Reference Exanple 3S is dissolved in

tetrahydrofuran (20 m ), and thereto is added 10% s 2 6 JuL 2006

pal | adium carbon (100 ng) . The mixture is stirred
for 2 hours under atnospheric hydrogen pressure. The
insoluble materials are renoved by filtration, and
the filtrate is concentrated under reduced pressure
to give t-butyl (4- am no-2-cyanophenoxy)acetate (440
ng). 10 APCl-Ng M Z: 249 M+H + 2)ch Butyl (4 - amino-

2- cyanophe owén acetate 439 cebt ained in (1)
aQove sSol¥ed in te Qiufﬁﬂ_(lo m ), and
t he , added a sat \sodlun1hydrogen

car@onate solution (10 m). Benzyl chl orof ormat e (355
ng) is is further added under ice-cooling. Under
i ce-cooling, the reactlon solution is giemed for 1

hour and extract d cph ethyl ace .te\/MfAKQHganlc
I ayer i 5 cgat ur at ed | b%drl ed"over
sodj u I and and _evap edl tb Bye the sol vent

uhdér teduced pressure. resufting residue 20 is
purified by silica gel cad um chromatography (el uent:
n- hexane/ et hyl ace e\ﬁLg41 then 3/1) to give
t-butyl (4- e |
benzyl oxyd ooﬁylﬁnlnoia-cyanophenoxy)acetate (540

2 6 JUE 2Mp “™M17 APCI- M5 M Z: 383[ MtH| + (3)

t - But - [
u ybﬂéé@iat % NF@-@P@%t§§ﬂ£§h@bﬁﬂéﬂgx )acetate (500 mg)

phenox alned 1n (2) above is

diissolyed iR N Redereibyl f oxwmaplde (35n )ianddiberéved in
i s added 60% 5 ol eagi nous sodi um hydride (12.5 np). .
/ﬁetﬁakﬂdrwfmmpmor(zo mlut esaag nﬁhﬁﬁ%ﬁ%eréﬁur@dded 10%

nmet h ] odi de 1) a d dr.o mnse

R &k 49¥¥f?%ﬁ %%rﬁégo FE@ ‘f or q%ﬁe SEQ%red for 2
r 0 Ut'tgd}}) AW e, @-SaLNT E%@ queouﬁn lubl

gﬁ%%%ﬁuﬁ?é%% %§§ ut#%n and gitrgctegumnth etﬁillggo woEe
aget &t £a1 Jharer gamievddayey ifd Mashedrsuceedsithel yEMitttate is
wat er and saturated brine, dried over sodiumsulfate

atohcevapeted edinden enoduCefe Rt SENES Tie FLYEI m-ﬁ@ltyl (4=

residue_ is
amino-2-cyanophenoxy)acetate (440 mg).

APCI-MS M/Z:249[M+H]"

(2) t-Butyl (4-amino-2-cyanophenoxy)acetate (430 mg)
obtained in (1) above is dissolved in tetrahydrofuran (10
ml), and thereto 1is 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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20

25

purified by silica gel columm chromat ography (el uent: 2 6 JuL 2006

n- hexane/ethyl acetate = 9/1, then 3/1) to give
t-butyl [4 is '

(N- benzyl oxycar bonyl - N- et hyl am no) - 2- cyanophenoxyl ace
tate (91 ng). APCI-M5S M Z: 414 MENH4] + (4) t-Butyl [ 4
- (N-benzyl oxycar bonyl - N-net hyl am no) - 2 -
cyanophenoxyl acetate (2.42 g) obtained in (3) above is
treated in a sim|lar ,manner to Reference Exanple 43 to

giRrd ~ M0 M/ 383 Mg Fdormpound (2. 06 g). ESI-MS

M Z:339],M H Ref ce Exanpl e lamino-2- -
(2- Wa(%pheno%)ﬁ#\@g‘s- chl o(:r?é)p%:)?/errlézciyilno-xyzqayﬁ%oal}:%taa{nrrlindoe Clcyano
N N I () Zr@ranephenax w@c elid i atddl (48,03 apjowdbtiad nessolved
in 2S Reference Exanple 43 is dissolved in _ .
dirc hill i edriEnéraimel fd008mide ) (3t heklet andr &hedd® okal pdded 603

chloride (26.34 m) and N, N-_ di et fxylfor m de (10,

FLEFGL AT SHE T XA 4% 6g 13 & Jat A SIS bV 11 gfor 20
om .t t f , T >t i .

QUL EPRLAR, | BhdeSglEs. A featgResolst i n) o

ZREN 0 Pop i O QRN itBleneni:32:408 08 futehkewedilted for one
addition of pyridine (60. 54 m) . After 5 mnutes,

ey eact Ton o uteactiions salntdono Ivomoagser at useturated
and stirred overnight. After _ addi ng ié:e-vx%ger, éhe'th thyl
FAURIWN FTEAH W 1 Tt MR L PH P IR eHpragted with ethy
hydr.ochl ori ¢..aci ex ed _W or.ofar ; -
o%/cgea%alltc% aygrrhei sg\’ﬂggﬁgcﬁ s%%és?&el@gﬁgi \ﬁgtcgre TQs&. vB19 with
S At 8 aGueus teedi ki hy dr ageedCcashonakedsahutsulifate and
and 10 saturated brine, dried over sodium sul fate and

evaprdesd to remmve the solvemt. Theeressiiiihgy residue is

residue is suspended in chloroformet hgl acefate alnd
GotT ekt By 3% i 8R1t FOlWp chromatography (eluent: n-

((2-cyan e x%- f?-ghl opyLy di nx25 Ié@c A de_putyl [4-
(" IE%P%}‘QP'I% eﬁa r at eé)/lirls’_ c%%%lén#a_ e u?dler i
rﬁ@H&@ﬁz?ﬁoiﬁ?ﬁ@%ﬁﬁyl3Ndm@@ﬁyiaﬁﬂn@y—§+by§ﬂogﬂén§ﬁywﬂﬁetate
chr omat ogr aphy

(91 mg). APCI-MS M/Z:414[M+NH,]"

(4) t-Butyl [4-(N-benzyloxycarbonyl-N-methylamino)-2-
cyanophenoxylacetate (2.42 g) obtained in (3) above 1is
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 gq) 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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(eluent: chloroform to give the title conpound (11.SO 96 yy 2006

g) APCI-Ms M Z:288/290[ MtH + Ref erence Exanpl es S8-72
The correspondi ng starting conpounds are treated in a

20 simlar manner to Reference Exanple 57 to give the

foll owi ng conpounds. Ref. Strut8ure Physicochem cal

Ex. No. Properties Br HN'J[::N APCI-M5 S8 Cl11 O

M Z:332/334[MH + N 2 JUL 2W5 119 Ref. Struct--ure

PhySI K}%:nbgr%tallmezlz%(%gg MHOD%”'CIG?T}RFCE%@E@E n' Igfﬁlutlon is

%%:{] ECI%]\/BCF%G_LQ_MI\}!%Z’ gg%%g/z'[Eﬂ'lMgfetb | 1ls’ |)ad}ilé'a _ _2]-36m1no 5-
H+ Ncl HN'[:

APCloMpyridine (32.08 g), followed by addition of pyridine
(60.54 ml). After 5 minutes, the reaction solution 1is
warmed to room temperature and stirred overnight. After
adding ice-water, the solution is adjusted to about pH 4
with 10 % hydrochloric acid, and extracted with chloroform.
The organic layer 1s 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 g). 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 manner to Reference Example 57 to give the

following compounds.

Ref.

Structure Physicochemical
Ex. No. Properties
Br
g
>~
HN N APCI-MS

58 O\\/J§} M/2:332/334 [M+H)"
0]
N
N




62 M Z:366/368[ M+tH + Br Nir cl HN''[::N- APCI-M5 63 2 6 JyL 2006

0 MZ:302/304[MrHI + CH3 N cl HN'i:Ny APCl-MS 64
M Z:329/331[MtHl+ N O 6 JUL M 120 Ref. Structure
Physi cochemical Ex No. Properties C HN ~ N APCI - M
65 0---~0 M Z:318/320[ MtH + 016 1<11 N UMB "~ O

HWCNJ APCI-MS 66 0 O M Z: 451/ 453[MtHH+ O Njcl~, "-Z N
CH d CH3 HW N APCI-Ms 67 1 M Z:318/ 320 MH + 0 O
N
Ref. Structure Physicochemical
Ex. No. Properties

peg

APCI-MS

59 \\/j§> M/Z:268 [M+H]*
@]
::: :Q\
SN
APCI-MS
60 \v/£§ M/Z:326 [M+H]"
?Ha 0
0]
N
N

/l:fi]/ APCI-MS

61 \V/Es M/Z:332/334 [M+H]*
o]
S
NN

APCI-MS

62 \\/J§? M/Z:366/368 [M+H]"
Q
>
Br AN

APCI-MS
63 \v/Lb M/Z:302/304 [M+H]*
0
-
N

APCI-MS
M/Z:329/331[M+H]"
64 \\/go /7.:329/331 [M+H]




d  HN\'" N APCI-MS 68 Br 0 M Z: 366/368[MrH+ N C  H3
HN'' N APCI-MS 69 0 M Z: 302/ 304[ MrH] +

121 Ref. Structure Physicocheni cal

Ref erence Exanple 73:

N2 6 JUL 2006 26 JuL 2006

Ex. No. Properties
CH3 WN APCI-M5 Cl1 70 CH3 0 M Z:3S9/361[ MtH + N C1
H3 1 O HN"j aN APCI-M5 71 OLM Z: 318/ 320[ MtH| + N C1
CH3 HNXN APCI-Ms 72 0 M Z: 302/304 [MrH + N

2=Cyanophgnoxy) - N (4-chi"orophenyl ) - acetlam de HNfaC
C 0,Rel, | @'N S (2- Canephenexy)acetic ddity(i3®dGrg)cal
pbEZi-n¥@-i Reference Exanple 43 is di sgol vedPraperties
T NFdi methyf Tormam de (300 mi t eto |are added
successi velly 4-chl oroaniline - l
>~
HNT N APCI-MS
65 /©i\/§o M/7:318/320 [M+H]"
0 N
I SN
CHs
Cl
o
pey
APCI-MS
66 o WO M/Z:451/453 [M+H]"
] ° T i
= CH,
Cl
e
CHs ~
‘ HN N APCI-MS .
67 IS o\/& M/Z:318/320 [M+H]
7@/\ :
N
N
o]
v
X~
HN N APCI-MS
. +
68 o O\/& M/Z:366/368 [M+H]
\@ 0
NS
N
Cl
g
~
CHs HN N APCI-MS
69 O\/& M/7:302/304 [M+H] "
o}
AN
N




(25.9 g), 4 -dinme thyl am nopyr idine (22.7 g) and

1-ethyl-3- (3-dinethylam nopropyl)carbodiimde 2 6 JuL 2008

hydrochl oride (35.6 g), 2 6 JUL 2006 122 and the

mxture is stirred at roomtenperature for 3 hours.

The reaction solution is concéhtrated under reduced

pressure. The resulting residue is diluted with ethyl

acet at e-tetrahydrof uran, washed successively with

rer, S% § hydrochioric acid, water and [saturat ed

bringefdridd over soditymswdate and evapdretistbahemical

I e#¥veNPhe |solvent. The resulting residye is Properties

suspended i1|jn di i sopropyl ether, a bie |precipitates

are collectjed by filtration to giggjlﬁe title

conpound (44.0 . APCI-M5 M Z; 289 NtH] +

Ref erence Bxanpl es)74-77 The & rre§pondinlgﬁ%égéq9 N
(] { CHe r aatied i (% /361 [M+H]

(
f
conpolfds are 30. Si RN ar manng
Ref erence Exanpl & 73 gi ve the® fol | owilng conpounds.
Ref . Structyure Physi eqi cal Ex. No. Rroperties Br
HNJ::y APCI-MS 74 0 M Z: 33%/333[M+H + CI| N CH3 75

POV~ C10MZ— 267 [WH + N 2 gPC 2006 1723 Ref.

$tructure Bhysicochem cal Exy~No>yProperties F HN
P

O HN N APCI-MS

71 O\\//i§> M/7:318/320 [M+H]"
O

N
cl
_
N
CH4 HN N APCI-MS
72 0\\,/it> M/7:302/304 [M+H]*

O

NN

N

Reference Example 73: (2-Cyanophenoxy) -N- (4-chlorophenyl) -

acetamide

cl
S
e
SN
(2-Cyanophenoxy)acetic acid (30.00 g) obtained in
Reference Example 43 1is 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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76 APCI-M5 0 MZ:271[MtH + N "'Cr 01-1 CH3 77

APCI-M5 0 M Z:283[MtH + N Reference Exanple 78: 2 6 JuL 2006
3- Ami no- S- net hoxycar bonyl - N- ( S-

chl oropyri di n-2-yl ) benzof uran- 2-carboxanide Cl | O,

HNNOCL 0O Yl::: N HCH£££NH, 005

2- (4- Met hoxycar bonyl - 2- cyanophenoxy) - N- ( 5-
chloropyrldln 2-yl)acetanmde (1. 73 g) obtai ned in
Ref erence | Exanple 26 is djsso

R0 CrRoCH IO 6 G (S 3" EOThel RS TAE k™ 3 Povrs
zﬁgagg}%géggggtesglgq gﬁ , Qﬁd LBR-BhXELEE] '%n%%&rregeduced

hour's ter allowng to coo

thedRacd i on BRk Utdenlits eouredidoe- wes erdilTed with ethyl
resulting precipitates are collected by filtration, .
veers et e sturiTessy died fuwdn h Weethezd 3@9¢Qﬂ§kﬁ%ﬁiﬂ%ﬂﬁbﬂ%ﬁterr 5%

di et hyl et her and dried to give the ti conmpoun
(YL Sepeisry aF/B M Paszs sl Bﬁ Mﬁ%#r?t@‘; %E ?‘% ff&ed over
§§f rﬁSC%PE%? oxycarbvaﬁ Fﬁﬁ-ﬁ& remove the solvent. The

&éﬁﬁ@f&gy&bgwug yil9 benzetuaan- 2rcagboxapiceyl Cetidr, and
the ;rec1p1tates are collected by filtration to give the
title compound (44.00 g). APCI-MS M/Z:287/289[M+H]’
Reference Examples 74-77

The corresponding starting compounds are treated in a

similar manner to Reference Example 73 to give the

following compounds.

Ref. Structure Physicochemical
Ex. No. ' Properties

:: .Br
HN APCI-MS

74 0\\//£¢ M/7:331/333 [M+H]"
O
~
N

:: CH,
A APCI-MS
75 O\\//liﬁa M/Z:267 [M+H]"

NS
N
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0O0O0HCDHCN 011~0 NH, S 2-[2-Cyano -

4- (et hoxycar bonyl net hyl ) phenoxy] - N- ( 5-

chl oropyri di n-2-yl)acetam de (SOO ng) obtained in

Ref erence Exanple 27 is dissolved in

N, N- di et hyl acet ani de (15 m)l23thereto is added

sodi um carbonate (74 ng), and the mxture 1is stirred
at 100 C for 16 hours. After allowing to cool, 10 to

2 6 JuL 2006

he_react{on solution is poured ice-water| and .
extfatted| with ethylswaesitaies The organi|®Phy@isodhemica

1

e%O'SJccessively wi th water and satur|lat ed Brrdgegties

dried ovef sodiumsulfate and to renove

the sol vent. The rified by
silica gel colum is chromat nt:

n- hexane/ et hyl ,_ _suspended
in digthyl ether-n-hexane,| and then the |f&cipttates
are coll ected L tPat | o0 give titldMdomouldtH]
180 ng). | APC I Z: 360/ 362 MtH] + Ref erjence Exanpl e

B0:  3- Ami ho- N- oropyridin-2-yl)- 20
benzof uran-2-carboxantgde 0 C1L 4F) N O H 2
2- Cyanophenoxy) - N (S- oropyridin-2-yl)acetande

1SO. OO g) obtained in Refere anpl e |57 is
li ssol ved}in N, N-di net hyl & 8OO m), thereto
iis added $odi um 2S car bong 8 g) and the m xture

(

i s )

ils stirred at 700C for N2 6>JUL 2W 125 gﬂslvter
i

al l owrng to cool, the reaction solution i [ [0+
_ . Be Su/ PO S

ce-wat er. Cipitates are

SN

Reference Example 78:
chloropyridin-2-yl)benzofuran-2-carboxamide

(o]

2- (4-Methoxycarbonyl-2-cyanophenoxy) -N- (5-
chloropyridin-2-yl)acetamide (1.73 g)
Example 26 is dissolved in N,N-dimethylacetamide (15
thereto is added sodium carbonate (160 mg),
is stirred at 100°C for 2 hours.
to the reaction solution 1is poured ice-water.
resulting precipitates are collected by filtration,
successively with water,
and dried to give the title compound (1.20 g).

APCI-MS M/Z:346/348 [M+H]"

3-Amino-5-methoxycarbonyl-N- (5~

obtained in Reference

ml),

and the mixture

After allowing to cool,

The

washed

tetrahydrofuran and diethyl ether



collected by filtration and washed with water several

times. The precipitates are dissolved in ethyl 2 6 JuL 2006
acetate, washed 5 with water and saturated brine, and

dried over sodium sulfate. The organic |ayer is

treated with activated charcbad. The insol uble

materials are filtered, and the filtrate is

concentrat ed under reduced pressure. The resulting

e dueglc'e?héuiﬁeﬂgﬁﬁ Ia?egl Zt il&ﬂe‘f ggf{eétglt h%’)lga Qi thyl-N-
N o g o

Refer ence Exanpl 8- 102 The correspondi ng starting
conpounds are trgatled in a 15 similar manner to

Ref erence Exa eN78, 79 or 80 to giv e foll ow ng
compouwnd Bt Structure Physi | y—Bx. No.
PrOpgrtL HN—=-—-B|H=CAP 81"

M Z: 332/ 334] H]+ 0 NH2 D FN - ,APCL-MS  \\ j/ 82
N M Z: 268[ M+H] - 0 NH2 0 HN-aci APCl - MS 83

M Z:287/289[M+H + NH2 2 6 JUL 2006 126 Ref.
Structure Physicochem cal Ex. No. Properties O HN-

5 -Br ARG [ vyano-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,

10  to the reaction solution is poured ice-water and extracted
with ethyl acetate. The organic layer 1is 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

15 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
compound (180 mg). APCI-MS M/Z:360/362[M+H]"

Reference Example 80: 3-Amino-N- (5-chloropyridin-2-yl) -

20 benzofuran-2-carboxamide

(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

25 carbonate (60.8 g) and the mixture is stirred at 70°C for 7



84 M Z:331/333[ M+ H + O NH2 U -0-CH3 APCI-M5 85
MZ: 267[MH + O NH2 o~ K-<:)-F APCl - M5 86 2 8 JuL 2008
MZ:271[MrH + 0 HN- O APCI-Ms 87 \ CH3 M Z: 283[ M+H +
(OoH" 0 NH2 CH3 o HN CH3 APCI-M5 88 N O O MZ 326
[MtH + O NH2 O O0-./ APCI-NE89 C, JD~ O N
M Z: 322/ 324[ MkH + O APCI-MS 90 N M Z: 366/ 368[ MrH +
Br;: OJBLHN-~ ad ~\. ~/ APCI-Ms 91 N M Z: 302/ 304[ MtH| +

Ref.. r re j el C i -
BeSrRo, Proner: fad O Tap] DY) © (RO SIEREOR C8biut ion s
poured to ice-water. The resulting precipitates are

collected by filtration and washed with water several times.
The precipitates are dissolved in ethyl 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 is concentrated under reduced pressure. The

resulting residue 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

o] HN‘(\——-/>—BI' APCI"‘MS
81 N M/Z:332/334[M+H]?
O
NH,
o) HN4<\—> CHg APCI-MS
82 7 M/7:268 [M+H]"
O
NH-
(@] HN‘Q—CI APCI-MS
83 ' M/Z:287/289[M+H]"
(o]
NH,




92 d N+j 0 N M Z: 333/ 335[ M+HI +

11 0 93 APCI-M5 0",

M Z:318/ 320 MtH + | NH2 L,rI3 CH, |- C1 APCI-M5 94 '26JUL2005
N MZ 376/378[MtH+ 70 0 O CH3 NH APCI-Ms 95 0 HN
d MZ:431/433[MkH+ N //P~CH 0 ONH 0 ~\/ C
PC_ M5 HNNA 96 Qul NO MX2451/453[ MtH + NH2 CH3
CHB UOHNO APCI-M5 | - MZ: 318/ 320[MtH + 97 N O
NH2 Br-- 0 HN G APCI-Ms 98 N M Z: 366/ 368[ M+H] +
Ref. Structure Physicochemical
Ex. No. Properties
N0 N APCI-MS
84 | M/7:331/333 [M+H]*
a 0
NH,
O HN‘@‘“‘Z* APCI-MS
85 M/Z:267 [M+H]"*
(@]
NH,
0 HN—Q-F APCI-MS
86 M/Z:271 [M+H]"
@]
NH,
N0 HN~—®—0\ APCT-MS
87 | CH, M/Z:283[M+H]?
= o
NH,
CH O HN CH
1 \—7 ° |apcI-ms
88 o S M/Z:326 [M+H]"
o NH,
HN Cl
© S APCI-MS
89 N : .
M/Z:322/324 [M+H]
cl 0
NH,
o HMN—\ /¢ APCI-MS
90 N M/Z:366/368[M+H]"
Br 0
NH,
o W\ /¢ APCI-MS
91 N M/Z:302/304 [M+H]"?
cH, 0
NH,




0O H2 2 6 JUL 2W 128 Ref.
Ex. No. Properties
M Z: 302/ 304] MtH +

M Z:359/361[MtH + O N NH2 CH3 0 HN -Cl

A\ | M Z: 318/ 320[ MrH] +
102 N M Z: 302/ 304[ MrH] +

(2- Cyano- 4- hydr oxyphenoxy) - N- ( S-

Struct ure Physi cochem cal
CH3 0 HN --ClI APCI-MS 99 N-D/
0 NH2 CH3 CH3 APCI-MS 100 C1

APCI - M5 101

N o N2 CH3 0 HN- C1 APCI - MB
0O NH2 Reference Exanple 103:

28 JuL

2006

(
I

Chl rgpyr din-2-yl)acetamde O g nNI C1 oj~ Nn-N
€L PAep' acN HVD C¢ttutirea suspensi or) Bifysicochemical
F%cy AWo- 4- met hoxyphenoxy) - N (5- Properties
o HN—\ /¢ |apci-ms

Br o) HN N/ cl
N
o)

92 0 N M/Z:333/335 [M+H]?
\N+ O
I
| >~ \_/ APCI-MS
23 P 5 M/Z:318/320 [M+H]*
<I:H3 NH,
CH, o HN APCI-MS
94 | N M/2:376/378 [M+H]*
\\”/\o o
5 NH,
X
CHs 'NH — N APCI-MS .
95 R 145\ o HN\ M/Z:431/433 [M+H]
2 N
043 Z o
o NH,
0 Q *““h /¢ | APCI-MS
. +
96 N 3 M/7:451/453 [M+H]
|/ \ NH,
CH3
™
O o) HN=—\ / Cl APCI-MS
97 N M/Z:318/320 [M+H]"*
(]
NH,
APCI-MS
98 M/Z:366/368[M+H]"




10

chl oropyridin-2-yl)acetam de (40.0 g) obtained in

Ref er ence

added dropw se
40 m nut es.

Exanpl e 65 in di chl oronet hane
boron tribromde (173 Q)

(2000 M) is
at -58' C over

The 10 reaction solution is stirred for 26

hours while keeping the 2 6 Jig2W 129 interna

tenperature between -200C and O C, and then poured

ICG wat er .

to

The precipitated solids are collected by

Ill(ﬂ.llU
br eBshir e.
Fx.2N® .9

m—washedwthwater, and dri ed

are purlfled by silica gel

A portion @%%d%ﬂﬁréﬁ the resul

col

under reduced
tAhyg iseldhgsical
um Properties

chromatog
50/ 1-10/1
APCI - VB M
8- Anbpo- S;
pyridin-2;
10 NH,

apey,

&arboxanide

(etuentT chior rni met hanol =
t glve the title /compound (17.0 g).
: HNReT'er entle EXanp |2 CIDA4S
y—eki| or 0-N M/Z:302/304 [M+H]"

HPNO ~/~-ON O
2- Cyano- 4- hydr oxyphe¥itxy) - N- (5- chl or opyrli di n- 2-

yl ) acet am
103 is t¢
Exanple 79
APCIENB M| Z
4-t - But h
yanophenc
C 1 ~11 1

O

eMed

%\%%

pXycar bon
DXy) - N-(5-¢C
Q CTHNZC

nasimlar

"NNHEH CcH3 0

ri di n-2- yl ) acegt am de

de F321 ng) obtained in Ref er erlce Exanpl e

mannes—t o Regﬁﬁﬁﬂﬁf%
e tytl g o] (2 : N
@- tJ9|15 efgzgcecExai‘W 'e:zfl%’é?ﬂ [M+H]

Cl10

2- Cyano- 4
I)acetam
03 is

o
et d

T Q) =S

l- hydr
de (X7

08

Iy?ﬁhenoxy) N- (5- chl or opyr
5 g) obtained in Reference Exanple
20 d|SSoIved in aceto e 160 m),

i di n-2-
Aper Lier et 0

, ft‘l.bu(tmz:318/320[M+H]+

102

Cl

APCI-MS
M/7:302/304 [M+H]"

Reference

Example 103:

chloropyridin-2-yl)acetamide

el L

To

Qviﬂj:ﬁrm

fsag s
H
HO CN

a suspension of

(2-Cyano—-4-hydroxyphenoxy) -N-

(2-cyano-4-methoxyphenoxy) -

(5=

_(5_

chloropyridin-2-yl)acetamide (40.0 g) obtained in Reference

Example 65 in dichloromethane

boron tribromide

{173 g) at

(2000 ml)

-58°C over 40 minutes.

is added dropwise

The

reaction solution is stirred for 26 hours while keeping the

2 6 JuL 2006
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sodiumiodide (3.64 g) . After the reaction solution

is heated under reflux for 8 hours, cesiumcarbonate 2 6 JuL 2006

(1.89 g), t-butyl bronpacetate (840pl) and sodi um
i odide (875 ng) are 25 further added, and the m xture
is heated under reflux for 2 29UL M 130 additiona
14 hours. The reaction solution is allowed to cool,
poured to an ice-water, adjusted the pHto 1-2 with
10% hydr.ochl ori c ,acid nd then extracted wth I
e HRr e PaTaReR S Ed By Soardy then poured
%HJf %S—Qaﬁgg,evaﬁﬁéa%%%di_i e theigel went . cdheected by

I
resulting residue is purifie y silica gel colum

hnaretommaPhwashebuent th hexanet et hyld adetatie en@d, reduced
2/1, and then 1/1) and thereafter by NHsilica gel
olasmu chr ofatpegrtdpmy (Rdl.derst): ofhétenefestuiyiinge etQdtids (37.2
2/1, then 1/1) to give the_ title 0 conpound (4. 02
@) M-WR}%%%%S/MO[ RE-Hf$2Re € en&é’qp%rprfé“%‘@tography

3r A Q- 5- 1y t ho - i he titl
Pl%ﬁgéﬁhkn%ﬂ%ﬁgéﬁagﬁ?%%gﬁ%gg?bfu?%ﬁgb-%%ﬁﬁﬁnéﬁﬁ%ﬁye(§:éi titie
H¥addundd BCP6 & 0 M#dX-M3HM Az 2304/306 [M+H]"

(4-t-But hoxycar bonyl met hoxy- 2- cyanophenoxy) - N-(S- 15

¢te fropyae di Bxamyld acePani de (3A8ing - oBredireey 1 (5-chloro-
Reference. Exanple 105 is treated in . a simlar nmanner

Y Red Brericel ) ISR W ey 4 RS i t1 e conpound

(5.72 g). APCI-MS M Z: 418/ 420[ MtH] + Ref erence Exanpl e

107:_ 3 Anj o= - 2- met hoxyet hoxy) - N- (5- 20
ch -2-yl)benzof uran-2-carboxamde g fail C
oAl A N_ -_ No jo~' H3 (1)

( 2- Cyano- 4- hydr oxyphenoxy) - N- (S- chl or opyri di n- 2-

(2-Cyano-4-hydroxyphenoxy) -N- (5-chloropyridin-2-
yl)acetamide (321 mg) obtained in Reference Example 103 is
treated in a similar manner to Reference Example 79 to give
the title compound {274 mg). APCI-MS M/Z:304/306[M+H]"
Reference Example 105: (4-t-Buthoxycarbonylmethoxy-2-

cyanophenoxy) -N- (5~chloropyridin-2-yl)acetamide

o Z Cl fe] 7 | cl

e s e o4
o

Ho .Q B mcj/~ﬂ/\° Sy

CH,

N

(2-Cyano-4-hydroxyphenoxy)-N- (5-chloropyridin-2-
yl)acetamide (5.75 g) obtained in Reference Example 103 is
dissolved in acetone (160 ml), and thereto are added cesium
carbonate (8.08 g), t-butyl bromoacetate (4.58 g) and
sodium iodide (3.64 gqg). After the reaction solution 1is
heated under reflux for 8 hours, cesium carbonate (1.89 g),
t-butyl bromoacetate (840pl) and sodium iodide (875 mg) are

further added, and the mixture 1is heated under reflux for
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15

20

yl)acetam de (100 ng) obtained in Reference Exanple

103 is dissolved in tetrahydrofuran, and thereto are 2 8 JUL 2006

added 2 2 6 JUL 2006 131 met hoxyethanol (9. 30 m)
and triphenyl phosphine (31. 0 g0 To the mxture is
further added dropw se di et hyl30 azodi carboxyl ate (22.2
m ) under ice-cooling. The reaction solution is
warmed to roomtenperature, stirred for 17 5 hours and

%ggﬁggé%g egdﬂgﬁﬁrreduggg Q%%%ﬁ?&ﬁ %gﬁgqﬁi?rf§uhih89ed to

oure 11 sopropyl ether,
ipsel uble it efd aks are-wemBYed by uisitleldr ateorpl The 1-2 with
filtrate is concentrated under reduced pressure. The
nesul hiydgorediodie | scpari f aed byhsin | extgeicted uwdtho ethyl
chr omat ogr aphy (el uent: chlorofornietgyl acetatg.:
agripteo ggb@,Oégaal@rddémﬁhtéﬁiﬂﬁle over sodium sulfate

4- (2- met hoxyet,hoxy) - 2- -
E7ehoBREROEFLER (BOLHTaRRRSr | B 29T T2t ami J0S 7FoRFLELR
b il Chsi fisied dd bhe dexic st @RI ébopthn f WHrddatography
purification. APCI-M5s M Z: 362/ 364 MtH| + is (2) The
qreldentat erixane/ZEM8 g)ketartteai=nidrg [ £/02- and then 1/1) and
met hoxyet hoxy) - 2- cyanophenoxyl - N- (S-chl or opyri di n- 2- i
yheaeatamrd b VAT Heki ¢4 993 §BOVEY §htfPélétt8&fiaﬁ’?1é( (eluent:

imlar, nmanner t ef ere | e tQ gi Vs h ;
?‘ief‘laé‘e&&’f&é’ dac?gi%fo—g)i.]ﬁ ]:’P(E:I)&- I\)!éﬁSGgstdZ/f[e‘f\%H—ﬂ%Ee title
%Qnm eheience dxafp! enpkG8mvEl2/7:418/420 [M+H]*

2- Cyano- 4- hydr oxyphenoxy) - N- (S-chl or opyri di n- 2-
Refagtehad dexahdbe ned6k n  Reflowieme e Fx-dom ax i3 kaardy lane thox y -
correspondi ng al cohol are treated in a simlar manner
o (%@WW%%PQ@%WQ%‘Q%Q%W@?

conpounds. 25 Ref. Stru re Physicochem cal Ex. No.

Properties HNN—G C, Cl-M5 M Z:375/377 108 0
N

Ma(ﬁg/}?ﬂ y o~ ¢ %

=TT z

H,C

CH, 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

= Cl
D’QJ“Q N¥eg
He Sn ~ /(I\

o S
_Q-a
¢ %
Hl

(1) (2-Cyano-4-hydroxyphenoxry) -N- (5-chloropyridin-2-

o
e
Hye
Q
R
H,C/ TN,

yl)acetamide (100 mg) obtained in Reference Example 103 is

dissolved in tetrahydrofuran, and thereto are added 2-
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CH3 NH2 2 6 JUL 2006 132 Ref. Structure

Physi cochem cal Ex. No. Properties 10 HN -Cl APCI-MS 2 6 gyt 2006

109 0~' O M Z: 406/ 408 NH2 [MrH + W13 110 0 0 HN:
-Cl APCI-MB C-y 0j (~~ 'N M Z: 466/468 0::'| [MH +
NH2 CH3 CH3 | ~CH3 APCI-MS 113D C M Z:461/463 Oj~
[MrH + CH3 NH2 0 0 HN CI APCI-MS CH3 -~' D/ 112 XC~H-3
N MZ: 463/46S 0 NO O CH3 HC NH2 ( [MrH + Reference

SRy A LA RS g (230 -
NN She 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 is concentrated under reduced pressure. The
resulting residue is purified by silica gel column
chromatography (eluent: chloroform/ethyl acetate = 10/1) to
give, as a crude material, [4- (2-methoxyethoxy) -2-
cyanophenoxy]-N- (5-chloropyridin-2-yl)acetamide (71.48 g),
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)acetamide 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/2:362/364[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.

Structure Physicochemical
Ex. No.

Properties

APCI-MS

CH, o HN T c
. _@— M/Z:375/377
108 N N M+H)?

CH3 NH2




10

4-Ni trobenzonitrile (3.02 g) and potassi um cyani de

(2. 02 g) are dissolved in dinethyl sulfoxide (100 ml)g2g JUL 2006

, and the solution is stirred at 1000C for an hour.
The reaction solution is allowed to cool to room
tenperature, and 10 thereto at&2added potassium
carbonate (1.49 g), 2-chloro-N

(S-chl oropyridin-2-yl)acetam de (10.42 g) obtained in

{erlg Ence Exanpl e 26(1T) and sodiumiodide (8.y6 @),
and™ € 6 JUL 210 138tpuxture is stirred afPBPSTochemical
&% -4N® hours. The reaction solution is pour ¢d tPgoperties

pvat er, and the precipitated solids arée=sollected by
filtration, washed with wa hd ry}ﬂdx ed. | Abe1-Ms
resul td ng|solids e di ssol vs nat h acetat f,79488% 40
1heLis¢J ut i on d/s\d/?clséd/h\mr m QI fate and ﬁ[l{de;}‘L F408

bvapor at ed td renmove t he sol ventHunder reduced
Dressure Tr?é‘aresul ting residue is purified by silica

jel col um t ogr aphy (el uent: hexane/ et hyl

acetate = 5/1 the res Tl o esi dBE Ii-yS

{ hen 1uspeénded \i@ St at - opropyl Mgtzhere/ 468
The precipitates are

dried to give the t|tIe compou

f||trat|on argd )t
(2.81 g). APCI - M5
N Z- 01‘3/0 BT AL o+ PDof or o | AP |

ViI—Z3 . \J ~Reterence I_Aallpl € J.J.q

8- Ami no-54c é‘?»(S—chl or opyrl di n-

2 yI ) benzof ur carboxanm de 'nil Cl MNA»ciNMs
411D| 1 15 N /Y IM/7:461/463
cyanophe oxy) N- p ridirm-2-yl )ac[ﬁt@ﬁhde

1 02 g) obtai nEd A ~Re Exarrple 113 isj{treated
ina simlar neérhner to Referamnce Exanple 79 to give

(
[
the titTe| conpound (0.96 g). APCI-Ms
|

M Z: 313/ 315[ M+rH| + 20 Referepce lgxarmj J13 | apcI-Ms
3- Cnj or o Z"H@éﬂ phenoxy) - N M/Z:463/465
¢hl oropyr ildi e o [M+H]
Ch, ©

H NH,

Reference Example 113: (2, 4-Dicyanophenoxy) -N- (5-chloro-
pyridin-2-yl)acetamide

| ﬁ. ] Cl/\n’nU /(j/CI
e Poag s

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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0'C CL0Cd H3CYOHOACL 17~ 1"II M"'J: I ~N~ O

;~~N N~ON [I-Z~CLOHOCL O Y, ON 'NC1C126JULZWG
(1) 2-Chloro-N- (S-chloropyridin-2-yl) acetani de (30.

68 2 6 JUL 2006 134 g) obtained in Reference Exanple

26(1) is dissolved in NN din®thyl formam de (500 ml),

thereto is added sodium acetate (24.55 ¢g) , and the

mxture is stirred at 60'C for 5 hours. The reaction

ol ut di | ut th_et hed
%&@3&%@?v@$ystﬂgﬁgaagﬁ% gﬁ P Ji%fgéa%egpmﬁé eThéhe reaction
S@hUkeR 1S géh?%dowa WROELs| UMSWHAt Brebigat8ded solids

with activate arcoal, and the filtrate is

G@RC et I Bé Etledintbgr f;e_'dtlﬁge’dlozpr essgted Thetheswdttdmgand air-
residue is suspended in n-hexane and crystals are

cloliledot e@hisy rﬁlslwlﬁaﬂgo@Olm@é%C%WS@ I@qwé%hr?é?hyém?cetate'

d d h
Bk otk ot SRHABL R0, 58 o s QEERT Z509epDay kA and
%%)a g;tr'g‘ct%tcpxﬁlo (r%?\o%l Oﬁﬁ@y%bq%n% yld@eet @@Hqgeﬁs%@@ssure

ned bove is suspended I n nethanol
@h200rgkhicingd tdei@i® iis agdedfpetiassy umiddrdaongés column
(22.0 g) under is ice-cooling. The reaction solution
ich neanerbed tap b ore L tearipe reiame / &ty e gttt 9.5 Hourtle 1/1)

and. concentr at under duced pressure. Eth
06t aftd e(lgﬁéuﬁ%}ngndrﬁéé Wat er® (f%ﬁﬁ n??s%?%d%%ur%% ethyl

Q:ete}etergﬁwl dﬁﬂg) Si duger andrhie o R teS are collected

éxtract e acetate. The organlc layer 20 is
wffa_QﬁMatﬂlcﬁrataﬁoatmaulm gikré etheviert sodiampound (2.81 g).

sul f at e,
APCI-MS M/Z:313/315[M+H]"
Reference Example 114: 3-Amino-5-cyano-N-(5-chloropyridin-
2-yl)benzofuran-2-carboxamide
o &
/Q’\ULNQ — /Qlﬁ A
NZ S NZ

(2, 4-Dicyanophenoxy)-N- (5-chloropyridin-2-yl)acetamide
(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 g). APCI-MS M/Z:313/315[M+H]"

Reference Example 115: (3-Chloro-2-cyanophenoxy) -N- (5-

chloropyridin-2-yl)acetamide

X Ci o N Cl
A o S T AT

(1) 2-Chloro-N-(5-chloropyridin-2-yl)acetamide (30.68
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30

and evaporated to renove the sol vent under reduced

pressure.. The resulting residue is suspended in a 26 JuL 2006

smal | amount of ethyl acetate, and thereto is added
dii sopropyl ether. The precipitated crystals are
collected by filtration, washegs42S with diisopropyl
ether and dried to give 2-hydroxy-N(5-

chl oropyridi n-2-yl)acetam de (22.85 g). APCl-NM5

M Z: 187/ 189 N%HI+253) 2-Chl oro-6-ni trobenzopitrile
(A8 PIHEAL iy Reference Example 26(1) is dissolved in N,N-

hydr -N- (S-chlpro { di;n- 2-yl ). acet an )
M%&I\%—%ﬁnﬁ%ﬂ P%CLdO\%ﬂdr etyhdfl? ssol \?lggdd‘?e%éé@gs({@um acetate
NN dareshy | .04 mewd dgi kBubt) 15256 14Wed2@@6 60F35 £Br thehours.
solution is added 60 % ol eagi nous sodi um hydri de (80

M)e uredert icre-ssololtiimgn  Undirl uted santh cohyhgacetate, washed
conditions, the mxture is stirred for 6 hours,_and .
t9HGRRT i % pour eeh awa §aF uPRfed 24458568 Aftofi-umThe solution
chl or,i de solution foll d tr ' it h et ;

RLR R S s SRR S S
satarated bphpe.cylri edievgtesadi usbsdbhatgte@ntinder reduced
evaporated to renove the sol vent under reduced

pFessiiee . ThHaer esadulitnog esésliéuée sisuspepdediedn in n-hexane
n- hexane-dii sopropyl ether, filtered, and dried taq

@ne EhESERLFe adGpeRhieeRe8d PY0 ) trappnpgwashed with n-
Z: 322/ 324 +.Ref erence_ _.Exa e d16; ;¢ ;o

I GialEe, 4 2t or BEREDS. CH ords T y Tt gf By pyopyridin-2-yl)-2-

benzaf iy A Lacpdboxai de § cl abbT Nidbw/ 4220 252 (1CHH N

(3- Chl or o- 2- cyanophenoxy) - N- (5-chl oropyri din-2 15

yl ) acet i 2HeA ¢ 27dx vl - 0bt @ hedopynr Réfer 2nyé) Exabphéde (30.36
115 is dissolved in N Ndinethylacetam de

. . 10 m),
| t%br%@%ﬁi@edahﬁeﬁlbe%?%ﬁ?ch?b%ﬁé?%n?9§31ﬁng5Han?Le(1200 ml),

TAUSER! Eod oy 0051008 Nimo e (89K ) unces
| cea VBt indhe Pred Pirkal@sodf €solution is 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).



20 collected by filtration and washed with water. The

resulting precipitates are dissolved in hot ethyl 2 6 JuL 2006
acetate, washed with saturated brine, and dried over

sodium sulfate. To the organic |ayer are added

activated charcoal and NH silBg%a gel (5 g), and the

mxture is filtered to renove the 25 insol uble

materials. The filtrate is concentrated under reduced

e S ath a0 1§ G T o He e (80

E%DQ%JR% ence éﬁfﬁp'\/gﬂ%% 8¢/ IaMetdon i Hdditions,

FrRiniG4rreetioXgt-iN et cfd wrd-hours, and thereto is poured a
pyri di n-2-yl)benzof uran-2-carboxamde C_0 0 11.
Mdﬁuﬂatqdjqquebus &uimaToL UNp yhlmgldeHqphggpqmcﬁgllgwed by

é}ql\\t/_frt(%oxyrg nitr ob(?wzlonl t rf;éltteﬁ amsﬁém%%ba d;?)r%sd e hod
DR R Cad e 3’5@(\%@%% A da§§9avgqelrn gwnm sulfate

ace and therefo is add
M@%&éﬁﬁréﬂ&%t@rﬁ&i@ )% Aﬁlﬁn‘@tmmcﬂemgraﬂuﬁ@:ﬁ)@ressure.
overni ght, potassium carbonate (810 ng) is further
Ativedré st hind Or e eAGBROM SsGlugHiedsieshdi it e e X2 e ed} ksopropyl
stirred at. 100' C for 4. ho

h
|%|r|afflffom%3dl?%r%%'ol ang,grig e%@t 5l%§r tltgln%im Utlt‘F%hnd (286
or@ag% LARXGE ALY /g\ggt}#@phyl acetate. The

ayer i's vvas wat er and saturated

btd fererkid edeQuapleodi umg sul f at 8;AmMdot 4 eah drdSNw(bhchloro-
activated charcoal. The insoluble naterials are
pyridin-2-yl)benzofuran-2-carboxamide

0 O
(;’(\/U\HQ/ : :o H-@ c
n a /NHz °

cl

(3-Chloro-2-cyanophenoxy) -N- (5-chloropyridin-2-
yl)acetamide (274 mg) obtained in Reference Example 115 is
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 washed 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]’



removed by filtration and washed with

chlorof ormnethanol. The filtrate and washi ngs are 2 & Jut 2006
conmbi ned and concentrated under reduced pressure. The
resulting residue is suspended in diisopropyl ether

and filtered to give the title3620 conpound (104 ny).

APCl - M5 M Z: 317/ 319 MtH ' Ref erence Exanple 118:

Met hyl 2-fornyl - 3-hydroxybenzoate and nethyl

i3¥%ié%dgﬁé§d§§?ﬁﬁ%§%§ﬁi%?5ﬁﬁ?é§§m?%% tetram ne

(141.4 g) at roomtenmperature, and the mxture is
heat edfunder Eef|u for 3 hours, The reaction solution

is concerf fnd du 'ssure and water is
ad° the—resul t veN die. The mixture is
adj Ustedw to pH 8 5 wi fh patassi um carbonate and sodi um

hyelf ogen car bonat epc”di l uted with water and extracted
wth ethyl acetate. The organic |layer is washed wth

sat ur aj gk {1 d Ne, 6-0{i b Meion 5061 Len $8BDane;) atd 2-hydroxy-
evaporated to renove the sol vent under reduced . '
-esStetel o fdey riedin 12 ngl rase taride pubbPi edhddy 1@Ptained in

silica gel colum chromat ography (eluent: hexane/eth
a%%ﬁ%lf%nG_eS/1$X%ma}eand1€-ﬁgﬁ)z/1)ateo gif{ﬂessrfgﬁﬁff ol -
2afor oyl 1.8 yg? zggte (§$d6t LrEES! M5 Mdea potassium
fﬁﬂ%ﬁ %35E£? %%t yP gapdrny -S-Eyaroxybenzoate (2.4
Dafbshatd msz:0 AgPl M Hafter ssRefetagceatExagflee @¥0rnight,
Met hyl 4-cyano- 3- hydr oxybenzoate CHO CN OH OH COOwe

GROMes Meathy | cateHaranye - 3Caydr mgberdzoatfarthegs gdded to the
obtai ned in , , , , o
reaction solution and the mixture is stirred at 100°C for 4
hours. The reaction solution is allowed to cool, and
thereto 1s 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 activated 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

CRO
OH OH OH

CHO
COOMe COOMa COOMe

Methyl 3-hydroxybenzoate (75.5 g) is dissolved in

trifluoroacetic acid (2 L), thereto is added hexamethylene-
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Ref erence Exanple 118 is dissolved in formc acid (50

m), thereto are added hydroxyl anmoni um chloride 2 6 JuUL 2006

(0.8S g) and 20 sodiumformate (0.85 g) and the

m xture i s heated under reflux for 14 hours. The
reaction solution is concentraBed under reduced
pressure, diluted with water and extracted wth ethyl
acetate. The organic layer is washed with saturated

et S A S PR e
$ # n§§§ 98§1u§ ?8§p§nﬁggr he reaction solution is
C oro

I i sopropy ether, and the precipitates

3&&1@&{&3&&&&@ ’@Mdéﬂ teabien tpreksMAN Lak¥bwatd8 disveadded to
the title conmpound (0.66 g). Furthernore, the
file r aeeuil§ivoncmmicateed uftler Midterd peesslirested to pH 8

e
fﬁ%ﬂ\i\%%ci %)'(szh EQ? ntcf eew \(I%tQSeQ}lylE%lcé\@te The

erence Exanple 1
Zbﬁé%ﬂyﬁnQa§eﬁethXW§§m@@nwhth saturated brine, dried over
phenoxy) - N-(S-chl oropyridin-2-yl)acetamde 0 OHC'y
M ol T sultﬁtg@oagdlpvagpr@tﬁdJtq eowWe the ggplvent under

-1-aCN 10 Met hyl ano- 3- benz ate (6SS e
dﬁ%ﬁﬁ%ﬁ FﬁesﬁéF@rencﬁ %Pg |§Qﬁ ved /ytified by

efo (

Jlhjrga‘rao %é)]( S—c or opy%llggcigrﬁég H%ﬁget gml]bllenESQ hﬁ}éﬁane/ethyl
om@tm £ngRef esgnce abyamplets 26(1)) ,to p@w@sm@ﬂmyl 2-formyl-
carbonate (773 ng) and sodi um i odi de (6S7 ny),
fwmm\e@xmemmt@g Uprte? ref | uSEF oTMA0 M Fvut és79T°¥Té'1 ") and

reacti on sol ut trated d d
dP%%%i}e F%E*§£o£|%y g%ggb%g?g?tggd?#hre uitu#ESFsMS m/z:

ﬁgt MAth et hyl acet at e-tetrahydrofuran. The
orga ayer is washed with saturated brine, dried

ONEf e BOHEYNESP AL e11and Methyl 4-cyano-3-hydroxybenzoate

CHO CN
OH OH

COOMe COOMe

Methyl 4-formyl-3-hydroxybenzoate (1.96 g) obtained in
Reference Example 118 is dissolved in formic acid (50 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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20 evaporated to renove the solvent under reduced

pressure. The resulting residue is suspended in 26 . 206
chl orof orm diisopropyl ether and the precipitates are

collected by filtration to give the title conpound

(1.16 g). APCI-MS M Z: 346/ 348]IMH] -' 2S Reference

Exanpl e 121: 3- Am no- 6- net hoxycar bonyl - N- ( 5-

chloropyridin 2-yl ) benzof uran- 2- car boxanide 2 6 JUL 2N

139 0 O N
21](‘? QFZW §J1‘FELteno>89&I§r%glnyl pllﬁ\ﬁcexngoé;y LN (s Yutne¥dYE,  the
| 1Qn,0R gén @oﬁéérﬁ&e@{‘@éﬂ dangir03rSduedl aigiedsite and the

ef erence anple 120 is dissolved in
Né&uﬂﬂﬂﬂdnﬂﬁésﬁdm@de1é10pMﬁﬁfﬂédfmbﬁtosniladdedel column
sodi um carbonate (97 ng) and the m xture is stir
ath XG0 frephy h(mﬂr@ntrhe‘lerw/ﬁﬁmslolamfcﬁwtq § %fc?drefoo give

e o s o ey PRI LR 1

ti o] (839 - -
i#ﬁé 48[%/%-%“59% LI%(retgoer ence@I?xa2rr-‘§ll:i§l\ﬂlcgdg5 ml\?btimiﬁycarbonyl

rearanoy ) 3- Ny dr-atyheramat w1 i -GH ) d¢aei@hdd CHO CN
COOMO COOWE (1) Met hyl

2- fornyI-S hydr oxybenzoate (9.23 g) obtained in

Ref erence Exanple 1%8 is suspended in nmethanol (1SO

m ) ,o and thereh@faf_ugggad an agueous | utigrer (15 m)
126 Proxy| anmomi | oridej (3. SQ\éﬁ_?ﬁa]:H
aqueo solutrvn—ttﬁ—nfT*DfMgbdl #teN(4.36 g)

under ice®™ cooling. The m xture i med to room

t enperature, '

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 (657 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 1is 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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stirred for 2 hours, and evaporated to renove

met hanol . The resultlng residue is diluted with waterg g JyL 2006

and extracted 20 with chloroform The organic |layer is
dri ed over sodium sulfate and evaporated to renove

t he sol vent under reduced pressure to give nethyl

2- hydr oxyi m nonet hyl - 3- hydr oxybenzoate (9.89 Q).
APCl - M5 M Z: 196] MtH + (2) Met hyl
2-hydroxyininoneth%l-3-hydroxybenzoate 25 (10.57 g)

obtas ned ino( 1)~ ve i s sufpended ipn oroform (100
Mo ebdretq i s addedebr afi e £19.35 g) 2 6
JUL 2 140 HMinder—ice-coolin tdhe sane

tenperat ut™, trifluoroacetic anhygride (25.40 g) is
added dropw se to the resulting solution over 30
M nut ez~ (FHey areach+omthaof catlom y kplsenax eld-Nt ( $oom

tenperature for 3 days, and 5 thereto is added. an
nﬁ@ﬁ@%@%@#%%dy]s)ﬁ%ﬁw oler03 cBk bR BPed| 17 Bnterence

%/%xﬁ"‘f% g ex” a¢Lien it 'lnC'N‘qoél e@hr}/d_g},eeﬂngﬂ{gc (10 ml),

I‘I e over magnesi um sul fate a evapor at ed

tQhéﬁgpyelgh%d%%HV%ﬁthﬁgefafﬁﬁh@@@ poesadl e.andlNthe mixture
resulting residue is dissolved in nethanol (150 m),

10st betetedi staddedCpdbasdi urmwas.borite (dB8:6lep), S%\h‘dtlon is
the mxture is stirred at roomtenperature for
nPeYEed. tqh%at$%a&5@d%léoluTm%nPF%CHPFE?E%SmPFﬁ ﬁB%%?Cted by

d h hI h
eﬁf?g ao&;:%a%ﬁggfo PX 0558 QEhQn f”QnE.SP ed Eo give

orm gani c aer IS drie

OVRE Hﬁgﬂgsbgﬁb§@ﬁaaY§39nﬂg§henAﬁ@IQMQpM73E3d6VO48 (M+H]*
renove the solvent, and the resulting residue is

SsrRsfiendrdei hxahhyé h22t aflethlylsdpcyppb-ethedroxibenzoate
precipitates are collected by filtration to give the

tithe orconpound H). ESI-M5 M ZxUUf M H 20
Rnce Exanpl @NZ\.&Z Qyanp- t hoxycar bonyl -
phéefioxgHP- N- ( 5- chl of opyri di n- 2-yl ) acefantdle H Cl _ -yN
T, ¢@QMeCl COOMe

(1) Methyl 2-formyl-3~-hydroxybenzoate (9.23 g)
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 is warmed to room temperature,
stirred for 2 hours, and evaporated to remove methanol.
The resulting residue 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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OHC10nl "~N NH Y-CN~~CN COOMO COOVS Met hyl

2- cyano- 3- hydr oxybenzoate (1.70 g) obtained in 2 8 JuL 2006

Ref erence Exanple 122 is treated in a simlar nanner
to 25 Reference Exanple 120 to give the title
conpound (2.69 g). APCI -NVs M4 346/ 348[ M+rH +

Ref erence Exanpl e 124: 3- Am no- 4-net hoxycar bonyl -N- (S
2 6 AL 2006 141

c@%Propyrldln 2- %lgagnzofuraﬂtz cgﬁgp négﬁ O0 Q%ﬂ%é!ature,

C"l q,

%ﬁf%ﬁ@gygéééﬂﬁghgﬁﬂ§@fp@Qy|Q@BQQKMjr“héSadded dropw1se to
'oropyridin-2-yl)acetam de (1.S1 g) obtained in

Refeer e@@alt&naxamslletiaﬁ isvér eai®edminugesi.imi | afhe reaction
manner to Reference Exanple 121 to give the title

csmipxium (385 sig)rresPcrt MEORIZ: Barsr B W] ToRefr Ba¥S, 2and
Ie 125: 3gﬁglno 5- car box

T 53 ) Basa ophn ShRe s T A REE” podiyn  fydrogen

%Q;HH%J#Q]ébfh€%$nofgkhowed by extraction with chloroform.
3- Am no- 5- net hoxycar bonyl - N- ( S- chl or opyri di n- 2-

yihdepzafamian- 2agarbokanidiei 2. @veg) wvbgaemsédmi nsulfate and
§¥;g§¥g§2d to remove the solvent under reduced pressure.
The resulting residue is dissolved in methanol (150 ml),
thereto is added potassium carbonate (15.6 g), and the
mixture is stirred at room temperature for 50 minutes. The
reaction solution is diluted with water, acidified with
conc. hydrochloric acid, and then extracted with chloroform.
The organic layer is dried over magnesium sulfate and then
evaporated to remove the solvent, and the resulting residue
is suspended in ethyl acetate-diisopropyl ether. The
precipitates are collected by filtration to give the title
compound (8.71 g).

ESI-MS M/Z:176[M-H]"

Reference Example 123: 2- (2-Cyano-3-methoxycarbonyl-

phenoxy) -N- (5-chloropyridin-2-yl)acetamide
R~
Cl =
/Wc_)r U 0 /@/Cl
Cl =
. o Ay
H
CN

COOMe COOMe

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 g).
APCI-MS M/Z:346/348[M+H]’

Reference Example 124: 3-Amino-4-methoxycarbonyl-N-(5-
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Exanpl e 78 is suspended in tetrahydrofuran (20

m)-methanol, thereto is added 4 N aqueous sodi um 2 6 JuL 2006

hydr oxi de solution (5 is m) under ice-cooling, and
the reaction solution is stirred at roomtenperature
for 13 hours. The reaction sol4tion is concentrated
under reduced pressure. The resulting residue is
diIutgd with water, and the m xture is adjusted to

un b I % d under

pg/or&dlﬁl)é_%ﬁlg bperl}%col plr(; r}%/dj OCfe:la[r}le]tpcfzo g{ééted by

flltratlono d successively with water and

et hano ed to give the ¢tlﬁa—<co und (1.87
a). NB&*Z“SBO[MHI—*Refe

l es 126-127
THje et efN obt ai ned in Ref grencd

Ex,ﬁn'pl e 121 or 124 is
25 teémed in a simlar mahne® o Ref erence Exanpl e

T4 rer St s e AR e S R VB or e
Q:rﬂd\f 8%]1:12@'#72% )}\glaé@tﬁanﬁd\g 133 332[dbt tned Oid Rd¥Erence

NH2 0" M Z: 330/ 332[ M H)
}ﬂiihﬁkéeﬂEICQJEXHthEeQZSJl a 51mllar manner to Reference

3- Ami no- 5- di et hy| am nocar bonyl -

(B 1 R i e rE eS| S%ntzﬂo‘ﬂﬁ a‘FPIQP%‘é‘P‘Bo&%Er‘ d&@la cH
(%é%f—Mé)M/Z:346/348[M+H]

Reference Example 125: 3-Amino-5-carboxy-N- (5-chloro-

pyridin-2-yl)benzofuran-2-carboxamide

) n—<i>—m o H—<i>—m
o / N Ho Y N
H:c’ [s] . 0
5 NH, NH,

o

3-Amino-5-methoxycarbonyl-N- (5-chloropyridin-2-
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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KNE N HO _a HCO 50NH 0 NH

3- Ami no- S-car boxy- N- (S-chl oropyri di n-2-yl ) - benzof ur an- 2 8 JuL 2005

2-carboxam de (1.51 g) obtained in Reference Exanple
125 is suspended in pyridine (15 m), thereto are
added successively dinethyl abipe hydrochloride (0.77
g), | 10 hydroxy-benzotriazole (1.37 g) and

1-ethyl -3-(3- dinethyl am nopropyl)carbodiim de
hydrochloride (1.79 g) wunder ice-cooling, and the
nixture is stirred at room tenperature for 14 hours

%e ction solution is diluted with water (100 m)
and reto| i s added asSsatwtatred is aqueou<P§d§PGﬁFhemlcal
hyd 6gé% ar bonate solution to adjust to pH g-Bropmyeties
Qrecipitates are _collected by filtration, washed 2 6
JuL 2Me 14 n ' hanol , and
dried to gi &) .| APCl - M5
M Z: 3S9/ 361 L33 THVS
qarbddd i c MY 722630 /332 [M-H] "
qQr 127 is t 5 ference
Exanple 128 to give the fyd | ow ng conpounds. Ref.
Structure Physi cochem cal EX. No Propertijes 0 H3
¢4=0 NG NI+—/ARPCHM—129—3—F4—N-+
M Z:3S9/ 361 MkH -'  UH3 (0 NH2Z.. 0 N C1 ND/j 0 APCI - M5
p N ESI-MS
127 o | M/7:330/332 (M-H]"
NH,
HO™ ~O

Reference Example 128: 3-Amino-5-dimethylaminocarbonyl~N-

(5-chloropyridin-2-yl)benzofuran-2-carboxamide

RO SR Py Pyt
HO / 0 H,C/N Y D
NH, NH,

[s}

3-Amino-5-carboxy-N- ({5-chloropyridin-2~-yl)-benzofuran-
2-carboxamide (1.51 g) obtained in Reference Example 125 is
suspended in pyridine (15 ml), thereto are added
successively dimethylamine hydrochloride (0.77 g}, 1-
hydroxy-benzotriazole (1.37 g) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (1.79 qg)
under ice-cooling, and the mixture 1is stirred at room
temperature for 14 hours. The reaction solution is diluted
with water (100 ml) and thereto is added a saturated
aqueous sodium hydrogen carbonate solution to adjust to pH

8-9. The precipitates are collected by filtration, washed
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130 HC, Y~-ONH 2 M Z:3S9/361] MtH + 3
Ref erence Exanple 131: t-Butyl [2-cyano-4-(nethoxy- 10
car bo. nyl nmet hyl ) phenoxyl acetate 0 CH3 O'A CH H3C'™'
0 0 CH3 01- N Methyl (3-cyano-4-hydroxyphenyl)acetate
(9.56 g) obtained in Referente3Exanple 12 and t-butyl
bronpacetate (11.7 g) are treated in a simlar nmanner
to Reference 2 6 JUL 20 144 Exanple 30 to give the

%M&M%ﬁsg eg anApCI hanOMZ %3[<ir1e|é4]to give the

LA anoodn‘lpéﬁ%gxquqony'w LTSI GERk )

[ a1 mﬂ@gcqrjmmyjmethyl)phenoxyl acet at e
(15 1S g) obtained in Reference Exanple 131 is

treat ethe ncarlsoxylir amhdepbteiReflerdonfe foransie Banple 126
give the title conpound (11.78 g). ESI-MS
N1Z: D28 M HF ra Bt et éﬁeﬁcélﬂéﬁﬁ gappgr to Reference Example

ﬁé%yﬁ%angngxy R{%@y‘?ﬁtrﬁ%%%}?ﬁ:oun yI ) acet am de

"CH3 HN NJ OO--A—OH3011
[2=Cyano-4- (wethoxycarbonylrethyl-phenoxytgeete—actd
Ref . Structure Physicochemical
Ex. No. Properties

0 —
H.C
SO 0 N‘<t/>’c’ APCI-MS
129 | / N M/Z:359/361 [M+H]"
CH, o
NH,

0 N@' Cl

/ o APCI-MS
130 NH M/Z:359/361[M+H]"
H,C 2
ll\l o]
CH,
Reference Example 131: t-Butyl [2-cyano—-4- (methoxy-

carbonylmethyl)phenoxylacetate

0 CH,
3 \O \\N 3
Methyl (3-cyano-4-hydroxyphenyl)acetate (9.56 q)

obtained in Reference Example 12 and t-butyl bromoacetate

(11.7 g) are treated in a similar manner to Reference
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(5.00 g) obtained in Reference Exanple 132 and

2-am no-5- 15 nethyl pyridine (2.60 g) are treated in a 26 Ju 2006

simlar manner to Reference Exanple 57 to give the
title conmpound (5.17 g). APCI-M5 M Z: 340 MHH +
Ref erence Exanpl e 134: 144
3- Am no- S- net hoxycar bonyl net hyl - N-
(S- et hyl pyridi n-2-yl ) benzof uran- 2- car boxam de CH3 0
M\-ro- LD C, N . 20 NH2
PR £ T Ear iR HERAishetiote (s
ANYINY R tam de (4.10 g) obtained in

%@gﬁ/y %%%Wegl\fi}%g i s suspended in t-butanol (80
M9 feheridie Eldmp 1145 30 :xt ure-d s restoed (ot lassyaambony Ilmethyl) -
t-butoxide (136 ng) and the reaction solution is
heerek wiredert ¥efdaibd f or one hour. To the reaction
solution is poured 0i ce-water, and the precipitates
are collected by figltration, washed with water, 5 and
dried tp gi ' E/tﬂl\()He conpound (3.77 g). APCI-MS

3@\34 V] | NDUSTRI AL APPLI CABI LI TY The present
conpodnd™ 1] or Xy phar maceutically 10 acceptabl e salt
thereof is less toxic and safe, and has an excell ent
i nhi bit-obytef f ect [ 2nc e dnthne Heexy orebery ety l) penoxy] -

a nedi canent_ faor prevention and treatnent of diseases .
SRR Dy Lhr-orbi Dhnd oSS 276 SOEo0"C4d TR Mo 13T 1S
L A £ bATDYL -L YR LENROIAL AN e Y@L ENEe O xdiifle 43 to give
formula [11:
the title compound (11.78 g). ESI-MS M/Z:248([M-H]~
Reference Example 133: 2-{2-Cyano-4- (methoxycarbonyl-
methyl)phenoxy]-N- (5-methylpyridin-2-yl)acetamide
o7

HN N
0 0~
HiG

0 SN

[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 g).
APCI-MS M/Z:340[M+H]"

Reference Example 134: 3-Amino-5-methoxycarbonylmethyl-N-

(5-methylpyridin-2-yl)benzofuran-2-carboxamide

NN ey e
Hac\o 78 N

NH,
2-[2-Cyano-4- (methoxycarbonylmethyl)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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1-1 R5 wherein Ring Zis a group of the formil a:

~ICDXI~, I | 011~x_ ZI1 NNor Ais a single bond or

a group of the fornmula: -NH; Y is a |lower alkylene

group, a cycl oal kanediyl groupi>a 10 phenyl group or

a saturated heterocyclic group; R4 and R5 are the sane

or different and each is a hydrogen atom an

tionall su tituted | ower 4
Sﬁﬁt&fﬁaﬂ |§ eidt u?%g 233t uIPat%eg%h ter ocyg i c gf]nrgH dp, and  the
Yeact i 'H?Lnies togetdieruddet hecends terf enm aBur. To
opt I onal stituted nitrogen-containing

Safeur alf@d:ﬁ'tﬁdirer osythiktongr dsp alongedd thcehea’ael]:aceﬁnd the
nitrogen atom Rl is a hydrogen atom a hal og n ataom
@ﬂ&ﬂmlt@lq@ﬁ agfreo@pvll&&qm ABER tGrBup, aaS (g th water,

namno t|o ted by 1
5 et T B o Spa 95 B Hhe ol a: i s

j)gﬁpﬁ@tﬁ trut ed benzene ring; and R3 is a
%{/Progenrﬂg/lt omor a Iovver al kyl group, 2 6 JUL MB 147
or a pharnmaceutically acceptable salt thereof. 2. The
conmpound according to claim1, wherein Rng Z is a
NS T LATh SRR IRARE L Y N

The ©present compound (1] or a pharmaceutically
acceptable salt thereof is less toxic and safe, and has an
excellent inhibitory effect on FXa, and therefore is useful

as a medicament for prevention and treatment of diseases

caused by thrombi and emboli.
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5 3. The conmpound according to claim2, wherein the
"optionally substituted | ower alkyl group” for R 4 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 | ower alkyl groups, a | ower

al kyl group substituted by 10 a hydroxyl group, a

| oner al kyl group substituted by a |ower al koxy group
or a |lower alkyl group substituted by a pyridyl

group; the ""optionally sub&§tifSed sat ur at ed
heterocyclic group” for R4 or R5 is
tetrahydropyranyl; is the "optionally substituted

ni trogen- coqt %a'}'}:i"@no%ﬁﬂ-lﬂﬁieed bielFeeyc! berdhva¥Rve of
formed fromR 4, R57and the adj acent nitrogen atom
whermida ahd] R5 conbi ne together at the ends, is a
pyrrolidinyl group, a norpholinyl group, a
pyrrolidinyl g wbstituted by a hydroxy-I| ower

al kyl 20 group pyrrol i dinyl. group substituted by a
hydr oxyl grou t hi onor phol i nyl group, a piperidyl
group, a pﬁge |§yl group substituted by a hydroxyl
group, a piQeNRzinyl gppup substituted by a

hy “rower al kyl group, a piperidyl group
sit te&z a hydrox& | ower al kyl group, a 25

Ip [ up s Bbﬁk tuted by a | ower al kyl group,
a pyrrol wdi nyl' group sgbstituted by a | ower
al koxycar bonyl am no group, a piperidyl group

S«Mbéﬁéwt}@g@yz @@ @%9&;9@9%9@ EQpahly: substituted
to 2 Iower al kyl™ groups, an oxopyrrolldlnyl

ro an 0 rphol group, JUL 20M 148 an
an o r|d | group, an
oxoo -ra i gro p °b|per group substituted

bonyl d h " d
h%tﬂe?o%%’fﬁ%f@k%%&a%s?% ”’uéFpﬁ PayPomaIg ouf

26 JuL 2008

the

THhe iGonpouRde2CcoT I8 Iéh & 0 o&loip 3 »elg@nglamkah@al§1 i$roup, a
e

a benzene ring optionally substltut by one or two
phenyl group or a saturated heterocyclic group:;

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  heterocyclic

group along with the adjacent nitrogen atom;

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

a lower alkoxy dgroup, 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,
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groups sel ected independently froma hal ogen atom an
optionally substituted | ower al kyl group, a hydroxy
group, 10 an optionally substituted | ower al koxy
group, an oxy group substituted by an optionally
substituted saturated heterogyelic group, a
substituted carbonyl group, an optionally substituted
am no group, a nitro group, a cyano group, a

4, 5-di hydroxazolyl group and a group of the 15

fOF rulRharm@eaN igally We@;ahﬂ% savhipotRir ekEor di ng

to claim4,_wherein th "optiponal |y substituted | ower._.,

BT Kyl A oupt AR | TR T or S R & d T SRetE Ring 2
al &yl GgFrOup optianatdymsupstituted by 20 a group

sel ected fromthe followngs: (1) a | ower

al koxycar bonyl /graup, (2) a carboxyl group, (3) a
catNpapoyl groyé:;;ki onally substituted by 1 to 2
groups sefected¥Trom (a) a | ower al kyl group, (b) a
| ower . 2S al koxy-1ower

| kyl graup C) . .
hydr ox¥- | owe %Jﬁ@?pﬁFgapFﬂﬁé%qﬁ?%u#%ogiﬁ§w GroJprerein the
Ot 404 u j y i ORPS 5
R N b A AT R s S R
sstnkubedibyitadnorghet | aYlkyar ogpoup ) ad lower alkyl group
pi peri dyl carbonyl group substituted by a hydroxy 2 8
JUb ool tulsed | bepnaldyiingroupyr (eptiaonally substituted by 1

L2 LY SR P, SHESLL T4 DY ALV v by
& NugLeXKh 10T 9HPap S SUDSLL LUt eth i Pegk-dub, M @YPri{Bied@ by a
hydr oxyl group, and (9) a pyrrolidinylcarbonyl group;
thevéopd llonay | yreubsort at adweawarl kal Ik axpyouyp cyddstabt@ted 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 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
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,

2 6 JuL 2006
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substituent for Ring Bis a |ower alkoxy group

optionally 10 substituted by a group selected from 2 6 JuL 200

the follow ngs: (1) a carboxyl group, (2) a |ower

al koxycar bonyl group, (3) a |ower al koxy group, (4) a
hydroxyl group, is (5) an am hé®xy group optionally
substituted by 1 to 2 |ower al koxycarbonyl groups,

(6) a | ower al koxy group substituted by a | ower al koxy

rou ). @ carbagnyl .group substituted by a.qgroup
35 o Birati Ak PRI B0 e nOPERYE or Ship SSoBiBer AV renger o
e SR o, 01 o B): g GANA0 o Jibstituted by a
substitute y a hydroxypi peridyl “group, (9) a
Ricper aylkearRemorgriowr siystirdidit ed by a hydroxy- 2S
| oner al kyl group, (10) a pyrrolidinylcarbonyl group .
$lisst 1 satedabgda hppdreaycllishegratkRyl fmoup, i(S11p piperidyl
carbonyl group substituted by a | ower alkyl -
Fitp&Pazi nyl group, 30 (12) an anmino group optionally
Substigt Ut ey bRt DR dirfy &I W1 23M3,! Serein Ring B
selected from(a) a | ower al kyl group, (b) a | ower
alskoxyasrhaamd  gragp, optnitbri{£) 19 |sowert iahkaroyby graoup, or two

(13) a carbanoyl group optionally substituted by 1 to
Zrogirsups edeicdSded ihdepepdpng livowdroal kgl gasepen(bjtem, an

SO TG, SRR (H o | ﬁ%\%ﬁgégigiﬂé%%a%p?ﬁ%&&%ﬁo%rgroupl
r&gxm%}tg]%rﬁlwo%sPP{ﬁ@ i.‘r wgygﬁﬁ'ku{ e%r%pf,ota‘?l 2v:>x_y group

groups; and 1 roup of “the rmul a:

sQNHHErtNdd) NH2y t han" oxypgionplsybst stbigedcbyedn saturated
optionally substituted 10 saturated heterocyclic
edeFocsld Gubsidurientaf ofuRBRgtBted 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—O0OH
ﬁHz
5. The compound according to claim 4, 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-
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IS an oxy group substituted by a saturated

heterocyclic group optionally substituted by an 2 6 JuL 2008

aromati ¢ hydrocarbon group; the "substituted carbonyl
group” as a substituent for Ring 15 B is a carbonyl
group substituted by a group s¢bected from the
follow ngs: (1) a |l ower al koxy group, (2) a hydroxyl
group, (3) an amno group optionally substituted by 1
to 2 gr 20 selected from (a) a | ower al kyl group
W %ﬁﬂyi group, (c) a lower al koxy-I ower

a{§y| g%zyfo1£§1n919 958% I g?éﬁﬁ @h%ﬁkigﬁgga'Hyﬂaehydroxy—

Iovver group” su stlt an am no group

qpiwelnajlmlsujg_s:tuﬂ ut ed by 1 to 2 | ower al kyl groups,
(f) a lower alkyl group substituted by an aromatic 25
hiydr oear bahbgnudp, gacn@lp(gaulesttmmeél o @r oapdroxyl group-

su stltuted by ap rld roup, (4) a norpholinyl
tﬁﬁrr (ﬁ&ﬁ}g@ a piperidyl group or a
]gnﬂ! a hydr oxypi peridyl group,
3 (g |)g¥|o@{ goup substituted by a

hg,g))row—fjwllaill@y}blda’zrtﬁ;@i HG; i si group, (7) a
pyrrolidinyl group substituted by a hydroxy-| ower

difiey | ‘gamlﬁpanaalnu/(ssulesﬂidme&ecél kv g pealalzcbwl Froup: as a
5 the "o t|on 1y substltuted

SR oF RiRG B i o ?lwﬁg AL vo Hrimy Rt tonally
B t
P et By o [ rords OHR: 88 BEGR AL O Hiings:

al Koxy -daweix @l kytowgs oup, 10 (3) a hydroxy-| ower
al kyl group, (4) a lower al kanoyl group, (S) a | ower

al Xoxey -lawesr al keripsd rlgpob, group,

(3) a lower alkoxy 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 group substituted by a group selected from
morpholinyl group, a piperidyl group or a pyrrolidinyl
group,

(8) a carbonyl dgroup 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
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(6) a hydroxy-1lower al kanoyl group, (7) a | ower
al kanovl group substituted by a |ower 15 al kanoyl oxy

group, (8) a lower al kancyl group substituted by an 96 JuL 2006

am no group optionally substituted by 1 to 2 groups
selected from(a) a |ower al kyD group and (b) a | ower
al kanoyl group, (9) a | ower al koxycarbonyl group, 20
(10) a | owner alkoxycarbonyl group substituted by an

mat.i c. hydr ocar ban 11) noyl gr gy
e&ﬁmﬂ it o8 ot a5 8P & Lower

VS i A ) f ypddugr oy ad 23 dled) a@lﬁ%l roup,

aIkyIsquonyI group substltuted by a norphol’i ny

gmdwp a6céﬂhmmnmmogndupcaqﬁmdnyﬂkycbabatftumberaywJ. to 2
B is_an unsubstituted benzene rle%

cﬁﬁﬁ}&ﬁ]ds%l%%%‘ﬁ%qi nér% d|aa\| @ Sowgher @i kY agozp 3db| s & lower

up of-  the fo J U,L,200

g%lq‘?xo\f AT r ]%i 07* ?%po 6°'R 2?‘yd1 °rYS lﬁweﬁl 3 kyl\l group,

hal Poed) ahomuQk ra diguwar é&&dﬂ 8098P; tufed by ArdHHMho group

selected fromthe follow ngs: A a hydrogen atom a

eyanicorgr O, s Ers mini e riopipl.  opt2 dnadd iy alkyalgxmmﬂbbyand
1to 2 lower alkyl groups, a 10 I%/dro roup; B) a

| b &l IEAURY U et T ore 4 sTbNH 1@t zd group
the “oxy group substituted by an optionally substituted

saturated heterocyclic group” as a substituent for Ring B
is an oxy group substituted by a saturated heterocyclic
group optionally substituted by an aromatic hydrocarbon
group;

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 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
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selected fromthe follow ngs: (1) a | ower

al koxycarbonyl group, (2) a carboxyl group, is (3) a '28JuL 206

car banoyl group optionally substituted by 1 to 2

groups selected from(a) a | ower alkyl group, (b) a

| ower al koxy-lower al kyl groupl (c) a | ower alkyl

group substituted by a hydroxyl group, (d) a | ower

al kyl . group substituted by an am no group optionally

gﬁgﬁlituted by 1 20 to 2 lower alkyl groups, and (e)
I'ower al koxy group, (4) a carbonyl group substituted

byr)a gorphold dirgfouBrotp) SuBsPefutsy! iarRomYldroxy-lower
group substituted by a hydroxy- |ower al kyl group, (

a ljlr gradipnylaget bonyl group substituted by a hydroxy-

25 |l ower al kyl_ _group, (7) a carbonyl group substituted

Hy? )a sh ey 12 Igneup i s apIn Y20 060 W53 subst i t ut ed

i, perd dyl . group, a, hydroxyl. group;: and_(9) a .
BT o R W b hoRE 5P blbE S T ol kody g afpo s cuent

Rl edld W8 SuPStH tdatielh R ADrap o 58} esired: fhpad ey 1 to

follow ngs: (1) a carboxyl group, (2) a |ower

2l lgpopger EEhdctpdurom (B3)e afdoweriradskcoxy group, (4) a
hydr oxyl group, 10 (5) an am nooxy group optionally
SUbstd thaesdr BEHY L g EPURoner al koxycar bonyl groups,

(6), a l.ower  alkox roup substituted by a | ower al koxy
g(?c;uﬁ l(07‘5era aclgﬁoﬁ%/}/r&owg%ofé stitHRed by a group
selyedt e, dr-a owler: monphold Ayl group, a piperidyl
group or a pyrrolidinyl ~ groupf (8) a carbonyl group
substa tlutwed: byl kaartopdr axeypigper i dyl
(5) a lower alkoxy-lower alkanoyl group,
(6) a hydroxy-lower alkanoyl group,
(7) a lower alkanoyl dgroup substituted by a lower
alkanoyloxy group,
(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,
(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 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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group, (9) a piperidylcarbonyl group substituted by a

hydr oxy- 20 | ower al kyl group, (10) a 2 6 JuL 2006

pyrrolidinyl carbonyl group substituted by a hydroxy-

| ower al kyl group, (11) a carbonyl group substituted
by a | ower al kyl- piperazinyllg2oup, 25 (12) an am no
group optionally substituted by 1 to 2 groups
selected from(a) a | ower alkyl group, (b) a | ower

al koxaegar bonyl . grou and(c) a | ower al kanoyl group,
barmyl egp@pﬂebnal |y substituted by 1 to
grodps sel gct [\ (a) a lawer al kyl group, (b) a

| ower 30 al koxy-1ower alkyl group, (c) a lower alkyl

gheudozm3laUl 2W6 154 substituted by a hydroxyl

grqup, .and (d) a lower alkyl group substituted by an
AT N oup optionally substituted by 1 to 2 |ower

oups, and (14) a group of the formnul a:

H C(=NH)NH2; or 5 D) a carbonyl group substituted

hy a group selected from the follow ngs: (1) a |ower

al koxy group, (2) a hydroxyl group, (3) an am no
’ Q 144

gro ally ifed by 1 to 2 groups 10
sel ¢ om (a) al kyl group, (b) a | ower
b KO> group,or(c)~ | ower al koxy-1ower al kyl group,

d) a hydroxy- |owef, al kyl group, (e) a |ower alkyl
group substituted b an am ho group optionally

$ﬂb§5i5UﬁggoQ¥n1aE9mZOEO§eﬁo@EKyElk?ﬂoﬁg%u (f) a lower
al kyl group Substituted by an aromafic "15 hydrocarbon

®°oup, aagdo(n) salkaved &atrkyl tgeodplsvbdhigyt ed by a
pyridyl group, (4) a norpholinyl group, a pyrrolidinyl
groupa a%p'ldfé?@tgledyl at@moup 2or Wans or@f Pl | B @oUp  group

%%%i%n%XqSPX¥BEB%££8¥Ld958#p1 to 2 lower alkyl groups, 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 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,

(3) 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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20 (6) a piperidyl group substituted by a

hydr oxy-1 ower al kyl group, (7) a pyrrolidinyl group 2 6 JuL 2006

substituted by a hydroxy-lower alkyl group, and (8) a
| ower al kyl - pi perazinyl group; 25 Ais a single bond;
and R 3 is a hydrogen atom 815Fhe conpound accordi ng
to claim7, wherein R is a group selected fromthe
follow ngs: (1) a hydrogen atom 30 (2) a cyano

g - . 20 6 S 3) an ami no group optionally
S%\E%‘%Jt@%@%&t#ﬁe% I%ﬁé‘?g’ al kyl groups, (4) a

hygly oxyhyaFup. 2u@; | oyer al koxy group, 5 (6) a

| ower alioxy group substituted by a | ower al koxy

gfoups Xvaral idimerl cd Koxyy gracpusubst i tuted by a

h droxyl group, . (8) a |ower al koxy group substituted

6% A HEE G raodP X b I Gl IBE & Y s bituted Py a group

I \ a | oner al koxycar bonyl
gsf%hﬁ(%:taé({ %K)O%Oéérgerbfoiﬁévbi ‘, (11) a carbonyl group

substd tada6h:By1 afrp o group optionally substituted
by 1 to 2 groups sel ect ed from(a) |ower alkyl group,

(1) & hyavarxyallowercatdody gramgup,(c) a is | ower
al koxy- | ower aIkyI group, and (d) a lower alkyl group
sbstd thRwar H ke Yarﬁﬁﬂﬂyr oup optionally substituted

by r aIk groups, (12) a

n%rphollny(”<w€ group, a pyrrolidinyl carbonyl
P A Lo 8, SN D
Siebsty taltkeck iy rddnydr axgeups,

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

(7) a carbonyl group substituted by a group selected from 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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| ower al kyl group, or a pyrrolidinylcarbonyl group

substituted by a hydroxy-lower al kyl group, (14) a 2 6 JuL 2006

l.ower al kyl group, 25 (15) a |ower alkyl group
substituted by a | ower al koxycarbonyl group, (16) a
car boxy-1 ower al kyl group, (17Zp4a |ower al kyl group
substituted by a carbanmoyl group optionally
substituted by 1 to 2 groups sel ected fron1(a) a 30

g p dr Qx Iomer gro
Q?Eét%{%%%%mkﬁ# ﬁS%’dI%Xh algoéypromer aléyl gﬁﬁer alkyl
amﬁom)sabb@y\ﬁut@dikw 8O i nl RBtd gt Pd’ne@ﬁl r@;@lgstltuted
group optionally substituted by 1 to | ower a
gevubsto (28)ower cidry lal dydums ougnd ubst i t ut ed by a 5
nﬁgghollnylcarbonyl group,. (19) a | ower alk group
stbbt i3 Wiy h *H}%eﬁqlach%f by H -G N stht ut ed

al kyl u | ower al k
group su%g%g?%f bya SVEFgFEBtﬁglggrﬁo@ﬁou%)%&ﬁFCted from
st t £ 1t @k ys A hydroxy | ower al kyl group, 10 (20) a
hydr oxy-1 ower al kyl group, and (21) a | ower alkyl
gtbupa sipsty taitlekbygroygyr rol i di nyl - carbonyl group.

The conpound according to claim7, wherein R2 is
Qg)roaud’ Tt e PP the followings: is (1) a

tnf‘fnz%s?%ﬁt%“ tPsRarPoLeRRLe v GRER By LT oo B gy i roups
f%%rﬁaﬁguffﬁwm(@i?aaIy@wgfzgfwylggpg@panqb bk-?bgﬂ%fralkoxy

al koxy- I ower al kyl group, (3) | ower™ al Koxyca

wor, 20c)( 4 lower pEHdidxpH ocardomnyl kgl agpou, (d) a hydroxy-
pyrrolidjnylcarbonyl group, a pi peridyl carbonyl group
olro‘”é?It ht b6t pABPHRY | -(edardokgWelr abpyl( Sroap @wrstituted by

aalr{(yelmlq{ ug[.’ro%b tptt otnea 1b3>’ saubcs rlq:aurri_t)é/é L%;ofpto 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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substituted by 1 to 2 |ower al kyl groups, 25 (6) a

car boxy-1ower al kyl group, (7) a |ower alkyl group 2 6 JuL 2006

substituted by a norpholinylcarbonyl group, (8) a

hydr oxy-1 ower al kyl group, (9) a lower alkyl group
substituted by a 30 pyrrolidimyl carbonyl group, and 2

6 AL 2W 157 (10) a | ower alkyl group substituted by

a carbanoyl group optionally substituted by 1 to 2

groups selected from(a) a |ower alkyl grou
su%%t??uﬁ@&qﬂ/%ﬁ?%ﬂnQRFkﬂQﬁkﬂbpﬁP%ﬁEFF?teéug§tﬂ{dﬂéd2 lower

leﬁgioqgohﬁﬁﬁr al kyl groups and (b) lower 5 alkyl

compound according to claim?7, wherein

R(2)i 8 hfdgbRYP %gé@ﬁted fromthe follow ngs: (1) a
hydrogen atom (2) hydr oxy-1 ower al kyl group, 10

(8y) aachmhexyalbmmy @ikw¢ group, (4) a |l ower al koxy
group substltuted a | ower al koxy grou (5) a
cé?bom gBEp %WMtEF@HPbyS‘HO@¢bUpt%I gc’te@i fliosar  alkoxy
ggogn am no group optionally substituted by 1 to 2
i s al kyl groups, and (b) a norpholinyl group;

(@) aaCP&@@PDXlk&i?u@r§&p5§ﬁ$yﬁfgup¥dlb§o 2h?&9&g2% group,

sel ected from(a)” a | ower al koxy-lower™a

angl) (1) QOWGweral]ajﬂwl ggoapp; st athoyer byl kyh oW group
substituted by a carbanmoyl group 20 substituted by 1

t Pl Rt §‘é‘1’%%%‘é‘élt$¢d%(g)t% ? oheyer ap koXy - 0 59RPS

gg%a gfq&§¥g%gké %%?r|%¥§ %€5§Ptgrgug}oﬁgé 2e|ected
f(P@)(@)c@rE@%?I Sy, group substituted by an am no
group optiona substit ut ed by I to 2 al kyl groups
ahdl) b)aa c&ﬁbémybr gtdyp gswbiptituted 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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(9) a lower alkyl group substituted by a carbanoyl

group substituted by 1 to 2 groups selected from (a) 2 6 JuL 2006

an am no- |ower alkyl group optionally substituted 1
to 2 al kyl groups and (b) a | ower al kyl group, 30
(10) a |l ower al kyl group substliaited by a pyrrolidinyl
2 6 158 carbonyl group; and (11) a carbanoyl -| owner

al kyl group optionally substituted by 1 to 2 groups

I e [ a) a l r alkyl gro ubstituted_ b
Zﬁog’%ngﬂég’g%ﬁg Firoﬁ‘gﬁ’;]/ duhley ¢ aped ‘Qj 2 tlswﬁé 8171 group
I a and: r..al kyl 0 .

ComREERG PR RS ALY ol Byt S s e vy
N3b- A- Yo@OORE 1 kkllwheneps, X i s a group of the formul a:

-N= or -CH=; _Ais a single bond or a group of the
f oLl a: @ NH 1overy i sabkybwer gaioky enesgbstptubed by a

' h I t t ed
AL ERAEy ol ? RerPel orbtect i ng oroup for

carbpxyl 18%0WPa1 Ry érgupggﬁBQEFEg)E(gmgpgu%%9%891Q%Q%rbonyl

a | ower al kyl group, wer a , - a cyan

ggoopp Grulkest and tned gbgupa 1heptd:gpaldwe SUBSkit Ut @Y, or &
1 to 2 | ower. al kyl grougs;. Ring B of the fornula:
olowerj @y lopuirena | yubabstuteded benzengrrohgdiapticarbonyl

Bl M ORI R B BT g B8 B 2D,

(20) a hydroxy-lower alkyl group, and

(21) a lower alkyl group substituted by a pyrrolidinyl-
carbonyl group.

9. The compound according to claim 7, wherein 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 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
pyrrolidinylcarbonyl group, and
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159 R1 OH 3 CG rR 0 H'KkA-Y-COOH wherein Xis a

group of the formula: -N= or -CHs; A is a single bond 26 ML 2006

or a group of the formula: -NH; Y is a |ower alkylene
group, a cycloal kanediyl group, a 5 phenyl group or a
saturated heterocyclic group; R®7is a hydrogen atom a
hal ogen atom a lower alkyl group, a |ower alkoxy
group, a cyano group, or an amno group optionally

I tut 1.10,2 |lower alkyl groups; R ng B of
: ﬁz%ﬁ Lﬁaunuﬁeog“:eblyl?nlkff)i FEOUR éﬁﬁ%ﬁgﬁtfdstﬁa\ét?tﬁﬁféamoyl group
b 1 00:; : WS hydr gg m_Qr- r
A aroun e e g A R orar e & R T gr () @

12oweherékyl gheuborsudstidutod By b hﬁin6X9E0u§1o§Qionally
The conpound according to claimb5, wherein Ring 'S

aSEPebptBEeEndY ot mica: 22 I®WRIL 20kyl60youps ZanBl {Is) lower
aaTQb995903£9n] R 3 is a hydrogen atom .
10. The compound according to claim 7, wherein R? is

a group selected from the followings:

(1) a hydrogen atom,

(2) a hydroxy-lower alkyl group,

(3) a carboxy-lower alkyl group,

(4) a lower alkoxy group substituted by a lower alkoxy
group;

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

(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 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,

(2) 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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the formula: 0 O BSis 00 or R2is a carbonyl

group substituted by a group selected from the 2 6 JuL 2006
followi ngs: 10 (1) a | ower al koxy group, (2) a

hydr oxyl group, (3) an am no group optionally

substituted by 1 to 2 groups 1deected from(a) a | owner

al kyl group, (b) a | ower alkoxy group, (c) a | ower

al koxy-1 ower al kyl group, (d) a hydroxy 15 | ower alkyl

ar ) .a lower_ gl kyl group substituted by an
aﬁgﬁgba&guBrBB?roﬁﬁaly substituted by 1 to 2 | ower

alkyl 0rQuRSand$1)- Bl one yl oup_substjtuted. by .

aé a?oﬁ%tic_ ﬁ@d%oegpéon é%gkg %ﬁ%ﬁ%g Pat 9 iyaFP9F¥ltuted
gbpup Stbsti tgtedps byed eptiddytr&fioyn) 20 (bled alkyl group

mor phol i nyl group, a pyrrolidinyl group, a piperidyl

gF BRpt bEuBed hbomaphatimy| ggpoppoptSpnally substituted by 1
hydr oxypi peridyl . group, (6) .a piperidyl group

s%%s? i ¥€v§a %%41 h%?‘é&?-?%%r‘gél RyFOVGF 0@k Y2 SIFPYPa

pyrroligdinyi bsSki e hydr oxy- | ower

al kyl group, gﬁﬁﬂguingi g%%6gog%ﬁﬁ?8) a | ower

al kyl - pi perazinyl grqup; A is a single bond; Yis a
cycl ohexanedi yl 53, and R4 and R 5 are

i ndependent |y I'ower al kyl group, or R4, R5 5 and
t he adjacﬁht Ef gen atom when R 4 and R*5 conbi ne
C—NR
3
HJ\A-Y-COORG

wherein X is a group of the formula: -N= or -CH=;

A is a single bond or a group of the formula: -NH-;

Y is a lower alkylene group, a cycloalkanediyl group, a
phenyl group or a saturated heterocyclic 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:



together at the ends, forma pyrrolidinyl group, a

nor phol i nyl group, a pyrrolidinyl group substituted by 28 un 2008

a hydroxy-Iower al kyl group, a pyrrolidinyl group
substituted by a hydroxyl group, a thionorpholinyl
group, a piperidyl 10 group, da5% peridyl group
substituted by a hydroxyl group, a piperazinyl group
substituted by a hydroxy-Iower al kyl group, a

pi peri dyl group substituted by a hydroxy-Ilower alkyl
group, a plpera2|nRI group substituted by a | ower

al kyl group, ;ﬁ rolidinyl group substituted by a

| ower is k rbonyl am no group, a piperidyl group
substltuted an am no group optionally substituted

by 1 %y al kyl groups, an oxopyrrolidinyl
onnrpholinyl group, an oxot hi onor phol i nyl
g xoplperldyl group, an oxopi perazi nyl

group, oN (—YeCiQI®H group substituted by a 20 | ower
aIkoxycanonyI group. 15. The conpound according to
claim 14, wherein R 2 is a carbonyl group substituted
byher giroup seleodechp rom tihe £6ohh D nass §A4)-@n ani no
g%oup optionally substituted by 1 to 2 groups 25
lected Mors (RONG Poviergzdky| o §r o, f¢ula § owet-;

K I | K I | kyl
AN o SO, (A diower, 8l koxy: (gyﬁgos‘%%ge [ ¥yl group, a

EHEHY, 1S Ul Wae e
subst.t%ed ﬁby 1% Parfan q‘l‘)ig%log%gﬂé 5{% % 1 one

&'k gr byprsgkst iatoed abhadw g@homRicng %OlBWQ&OQQ&QQngroup,
group, and (g) a lower alkyl group substituted 2 67j

Za 146X 3

@qurdsnp,graomarmwdgz(@;pa crmrqcmoammoa ga’roup

rJr |d|n eridin-1-
%rrpoupnaei]i%esru%zﬁhl %ﬁc}/&rﬁ L%? %l%’ﬁp rﬁjlr}ﬁﬁolqrr@%l%
wioup B DR thand fR; 13/ i ndependently a | ower alky
group, or R4 , R5 and the adjacent nitrogen atom

gen R4 and R 5 conbi ne together at the ends, forma
( ol i di n-4-yl group
10

15

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:

R
-
\
£
is
\_- R’
£

14. The compound according to claim 5, wherein Ring Z

is a group of the formula:
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16. The conpound according to claim15, wherein the

formula: '- 0 rB10is 0O R R 2 is a carbonyl group 2 6 JuL 2006

substituted by a group selected from the foll ow ngs:
is (1) an am no group optionally substituted by 1 to 2
groups selected from(a) a | awar al kyl group and (b)
a |l ower al koxy-lower al kyl group, and (2) a

nmor phol i n-4-yl group. 17. Methyl

2-{ - chl or opyri di n- 2-yl ) am nol car bonyl | - 20

3- aixs- 4- [ (di met hyl am no) car bonyl | cycl ohexyl | -
I)an1no|benzofuran S-car boxyl ate; Met hyl

[2 ([(5 chl or opyri di n- 2-yl ) ani nol car bonyl | - 3-

(R tirars -el(quert dtahi;n- 1- yl car bonyl ) cycl ohexyl | car bony
% am no) benzofuran-S-yll acetate; 2S N 2 _ :
( Gﬂ@rdwﬂmoaqrhagzqm) -N5, N5

% ¥ (Iftrans 4-

(nv?p QPTALS: yl car bonyl ) cycl ohexyl ]carbonyl | ani no) -
ep ‘ -2,5-di carboxam de; 2 6 JUL 2M 163

@ ropyr|d|n2yl) 3-[(S-norpholin-4-yl-

QP oyl ) am noj benzof ur an- 2- car boxam d. e;

2- ([ (S-Chl oropyridin-2-yl)am no] carbonyl | -3-[(ftrans

4lf(d|nethylan1no)carbony|IcyclohexylIcarbonyl)anlnc

5 benzof uran-5-carboxylic acid; N 2

(5- ' I di n-2-vyl rans- 4-
[ (di alp no) car bo sycl ohexyl | car bonyl ) am nol -
R dlnethylﬁﬁnzofu an- 2, 5- di car boxam de;

trans-N -[ 2- ([(S—Chloraﬁyr|d|n 2- yl ) am no] car bonyl | - 5-

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 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
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10

(mor phol i n- 4-yl car bonyl ) benzof uran-3-yl ] - N, N-di et hyl - 2 6 JuL 2006

cycl ohexane- 1, 4- di car boxani de, or a pharmaceutically
acceptabl e-salt thereof. 18. A pharnaceutica
conmposition, which conprises d$1l an active ingredient
a conpound according to any one of 15 clains 1 to 17,
or a pharnmaceutically acceptable salt thereof. 2 6
Jy ound. as. cl in any one of

clg?ﬁg }%gérigi%?lggggﬁﬁag?Py$nggéH§?ained in claim
18 ggrauggngmetggng;eaynent of thronbos!s. 20) Use of
a conmpound as clained in any one of clains 1 to 17 or
aYcbapastcycbohazanetiaybedroupe! ahen 18 in the
mapuf actuge of a medicanent for the treatnment of . s
tAr ob®sRs. are independently a lower alkyl group, or R*, R
and the adjacent nitrogen atom, when R? and R® combine
together at the ends, form a pyrrolidinyl group, a
morpholinyl group, a pyrrolidinyl group substitufed by a
hydroxy-lower alkyl group, a pyrrolidinyl grdup 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,
an oxothiomorpholinyl group, an oxopiperidyl group, an
oxopiperazinyl 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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by a pyridyl group, and

(2) a morpholin-4-yl group, a pyrrolidin-1-yl group, a

piperidin-1-yl group a piperazin-1l-yl group or a

thiomorpholin-4-~-yl group;

R’ and R’ are independently a lower alkyl group, or

R?, R° and the adjacent nitrogen atom, when R! and R®

combine together at the ends, form a pyrrolidin-4-yl group.
l6. The compound according to claim 15, wherein the

formula:

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-yl group.

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

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

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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N- (5-Chloropyridin-2-yl)-3-[ (5-morpholin-4-yl-5-
oxopentanoyl)aminolbenzofuran-2-carboxamide;

2-{[(5-Chloropyridin-2-yl)amino]carbonyl}-3-[ ({trans-
4-[ (dimethylamino) carbonyl]cyclohexyl}carbonyl)amino] -
benzofuran-5-carboxylic acid;

N?- (5-Chloropyridin-2-y1)-3-[ ({trans~4-
[ (dimethylamino) carbonyl]cyclohexyl}carbonyl)amino] -N3, N®-
dimethylbenzofuran-2, 5-dicarboxamide;

| trans;N‘—[Z—{[(5—Chloropyridin—2—yl)amino]carbonyl}—S—

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

18. A pharmaceutical composition, which comprises as
an active ingrédient a compound according to any one of
claims 1 to 17, or a pharmaceutically acceptable salt

thereof.
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19) A compound as claimed in any one of claims 1 to 17 or a composition as claimed

in claim 18 for use in the treatment of thrombosis.

20) Use of a compound as claimed in any one of claims 1 to 17 ora composition as
claimed in claim 18 in the manufacture of a medicament for the treatment of

thrombosis.



