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1 DESCRI PTI ON AM DE- TYPE CARBOXAM DE DERI VATI VES 5
TECHNI CAL FI ELD The present invention relates to

' car boxam de derivatives useful as a
|mmmmmmm"|m particularly as an inhibitor of activated
bl oqgge Qagul ation factor X {hereinafter, referred to

, or a 10 pharmaceutically acceptable sal t
thereoT BACKGROUND ART In late years, as the

living habit and the aging of
p ﬁ@ a‘mﬂtm mhron‘ooen‘o R BEENs such 15 as
ar Infarction, cerebral infarction and

perlpheraT arterial thrombosis increase year by year,

and social \IpekLapsR @f\REbﬁﬁMﬁBPt PE??W@EVE@S risen

nore and nore. Anong therapies o ronboenbol i ¢

di seases, 20 anticoagul ant therapy, as well as
fibrinolytic therapy and antiplatel et therapy, takes

TE&HN TICALnEdiEd & therapy for treatnment and prevention

of tq.ronbosn S qgorl nsho 41: 2141- 2%45,. 19ﬁ89). |0 et
parti =y fet&ngﬁth?ﬂableegg €Chr oni% amlce-type
c%@mo@aa%wd%t i oru@flﬁvsef»véel | abls@ 50d aPREOPY At € &dicament,
expression of anticoagulant activity are essential in

plalre 1 qulendnt iagn aof itrihidniiest f Achiveted sbsodatdagrlation
especi al Iy warfarin_potassium has often been used al
fogdor t e worerkwaireant i codguradt &vai lbgbl €' Ballly. or a

PSR B0Y (BRI B e oo [rom i

the drug efflcacy 2 mani fests and has very | ong

half-l1ife in blood, although the concentration range.
BROKGROMNEs #iRAN. of drug efficacy is relatively

narrow, and al so shows significant differences _in the

ef f edi Vi lfosEeanibng asndilg dves serrbrat hese Ofedsiotdg shabit

”5‘1 J?’hetai SR 8Pt p8BLE LY 082N ARGt AN Ui Shises sucn
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,
anticoégulant therapy, as well as fibrinolytic therapy and
antiplatelet therapy, takes part in medical therapy for

treatment and prevention of thrombosis (Sogorinsho 41:

" 2141-2145, 1989). 1In particular, the safety sustainable to

chronic administration and the reliable and appropriate
expression of anticoagulant activity are essential in the
prevention of thrombosis. A coumarin derivative,
especially warfarin potassium, has often been used all over
the world as an anticoagulant available orally. However,
owing to the characteristics arisen from the mechanism of

action, it requires 1long time until the drug efficacy
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of dinical Pharmacol 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 reactions such as risk of bleeding, nausea,
vom ting, 10 diarrhea, depilation, and the |ike, and
therefore the clinical application thereof is very
difficult and the devel opnment of anticoagul ants that
~are useful and easy to handle has _been denmanded. In
magdifeisds, arhahe&ndiar Yof 19rdodadifotiifsy Hbi Piiegdy s @ hFhough
ne of signifi.cant causative factors of unstable .. .
B Pa A THis ctrbnc BEr enral ehpariametficacy is
r1e¢ardingl ndHAECthAR, AWIONMWs | BighekieAnt differences
pul nonary enbolism Buerger's diseasé, deep vein
ihhrtorbegifectdives elisrataedng dtnddwdsiud lar. cdagultdtdsen, reasons,
t hronbogenesis after artificial 20 heart valve
tiies phdd epagil ando @dlidditon camt darsilobdre Ganddiodiliash (Journal
reconstructign_and thronbo sis_duri
e ATt o c2r> ERF St af ot o8aa i | | kY. FRer dP§r80% NEW
IS o fﬁﬁﬁ%la L.C t sho goo 0S
Eglgzponseud an gémgérﬁglgg{z?g?’hg%rlfhaé@blvﬁ tﬂzg’ewﬁo' 26, pp.
1sicde-18f/fcect s, amd eari25 cexer ttheufef | cdagnt bef f ectvee g drug

oral adm nistration has been desired (Thronbosis o
rrasédodls, s99h @8l . r&sk ppf Soleeddyg, THaMERd Vvomiting,
participates_not only in_the_conversion of fihrinogen

R FR N, GRRLCRTTET heoPiinab I8t abbkbr (Hed herSfote the
cG3aqulat | gppeasgaden buteAbsP deepkiryn bheraehi¥athAl the
and 30 aggregation of blood platelets (Matsuo, O.,
detrePApaieth tPraf 3atkicofgklisat ki kakt, a¥B6usepul 5ad4d) easy to

and an inhibitor thereof has |ong been the center of
hepe lee S8gr Benn deg@nideagul ants as a target of

devel_opnent. .of new drugs. weye a .thronbi.n 1 .
b BEL GEeSHAET I S AT aET [ PYOBALSaRtGrdg ability is
ondm O skrahii R cand alsesdesydr 2ubacks idr r @88kdb1k0 angina,
safety such as bl eedi ng tendency as one of side

cefrbbetad ( BirofeeditcieorBi ochcarebarétt a, ei®®3isvpl . 4dyocardial
p.1201-1210). FXa is a key enzyme |located in the _
ipdgircitderof  tPRINeRARBN PAAAESS IGM bot RUERPPARYI ¢ HMRPlism,
Bh%&%%@sgc(ﬁ¥g§g§g)ondeep 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 upon oral administration has been
desired (Thrombosis Research, 1992, vol. 68, pp. 507-512).
Thrombin pafticipates 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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10 cascade reactions. FXa is |ocated upstreamfrom
thronmbin in the coagul ati on cascade. Therefore, the
inhibition of FXa is possibly nore effective and
specific in the inhibition of coagul ati on system
conpared to the inhibition »f thronmbin (Thronbosis
Research, 1980, Vol. 19, pp. 339- 15 349). Thus a
substance which inhibits FXa and shows distingui shed

enzyne sel ectivity and high bioavailapility is .
Uéxpectalupaiiindfakyo coRfPol BP-it3~4hti cotfll #ft inhibitor

(RELLYIE YAEQr foLangopeni ofuof LLIE.ANG, LaNEXPA8%arch  in
superior t herdpeutrc effect "Upon ora

af@iBhbguNALit@N gOMRAredrsOrt E QX 81bPHent of new drugs.
anti coagul ants. Accordingly, the devel opnent of a

Hpweesk ri, nha bi tthoromdd i - Xa nhhidti toan bkowdm hhwt ériedveridldbility
has been earnestly denmanded. Exanples of known

UPBRpSITds #EHI MESFRRE PR oA defle DS dRaMRACKAcifideregard

hi ] co ds. eful | r ti
B R e Y Rt g 8aat) obBngt S idgrects
(beBAGHYLAN RGRPAHICS have alismheen 1 kaawn o l1Pdian210) .
Journal of Hetero Cyclic Chem stry, 1994, Vol. 3, pp.
3247¥3252)s butkesai eéntymer dtomat edbesn ndhengpusionien of the
about the inhibitory effect of the conpounds on FXa. 0
CPRmOPh PRty aY @ NHROtlorpxPRiINER C- epd- pRtEinedrd&inastplation

c%gggggi% rg gnﬁgnpogggsfg.fégéiéggﬁéafﬁggyxgr%ﬁﬂgégkmbin

as an act1vity of suppreéssing of activ

ihy mRocyd £5u A Gf ecHEehHk .as BhélFditbfOr tRECV@RtibAGion of
or treating autoi mune di seases are al so known

FK#002/s1218Bsiblhe W04 124 8fedbige noendenspesidicut in  the

th inhibitory effect on FXa either. In the panphl et
inh?bition of c%agulation system compared to é%lﬂl

e inhibition
of thrombin (Thrombosis Research, 1980, Vol. 19, pp. 339-
349) . |

Thus a substance which 1inhibits FXa and shows
distinguished enzyme selectivity and high biocavailability
is expected to undergo <control of its anticoagulant
activity for a long period of time and can express superior
therapeutic effect upon oral administration compared to the
existing anticoagulants. Accordingly, Ehe development of a
novel inhibitor of FXa that can be administered orally 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
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10 conpounds having a condensed ring of pyridine and
furan to which ring an am de and a car banoyl groups
are di- substituted are disclosed; however, said
conpounds all have a benzene ring on the nitrogen
atom of the carbanoyl group,4 said benzene ring being
substituted by X and Y 15 sinultaneously. DI SCLOSURE
OF I NVENTI ON The present invention provides a novel
am de-type carboxam de derivative having excell ent
- inhibitory effect 20 on FXa, or pharmaceutically.
p I . ereqf. . T S [ tars ve
B pREbl oty R RaeCage P rRarias am dairype
car boxam de derivative of the fornula bel ow has
excellent ¢ nhibitory effect on FXa and 5 have

acconp] i sHedyfhe present invegtiog. That is, the
ﬁiiﬂ-ntl:nvegtipn i's as£ifztgfﬁzg ;qfﬁ—aﬁquEz¥gg
LHOXAM erlvatjve [ 1
wher ei n X%?§QECE?BE% of the forndwﬁf'gﬁﬁ'ﬁ? t he b
formula: - CH=; Y1 and Y2 are the sane or different
and eggbehsed BheYyRlisehashed chnpduadlydroger FHootuld
hal ogen atom a lower 10 al kyl group; a | ower al koxy
group, a |ower alkyl group substituted by hal ogen

ardm._a Mfower al koxycarbonyl group, a carboxyl group,

afﬁ,’kyl ?ar banoyl group and a phenyl group; Rl

a

i 8a ydgo atom a hal ogen atom a |ower alkyl
group 15 a |l ower al koxy group; R2 is a group of
the formulf: -COR21-R22; R21 is a |lower al kyl ene

whieHp Basa eycl eattkianedy ylofr ospppasdsag | sha gewwth of
of the ' fornmula : OO -
activated lymphocytes and are wuseful as a drug for
preventing or treating autoimmune diseases are also known
(WO02/12189) . The W002/12189 does not mention about the
inhibitory effect on FXa either. " In the pamphlet,
compounds having a condensed ring of pyridine and furan to
which ring an amide and a carbamoyl dgroups are di-
substituted are discloséd; however, said compounds all have
a benzene ring on the nitrogen atom of the carbamoyl group, -

said benzene ring being substituted by X and Y

simultaneously.

DISCLOSURE OF INVENTION

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

The present inventors have intensively studied and
have found that an amide-type carboxamide derivative of the

formula below has excellent inhibitory effect on FXa and
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N'~ RR4 NI R26 2 0 Res or Res wherein R23 and R24 are
the sane or different and each is a | ower al kyl group
or an am no-|lower alkyl group optionally substituted
by a | ower al kyl group; or conbine together at the
ends to forman optionally 2% substituted

ni trogen-contai ni ng saturat ed heterocyclic 6 group
along with the adjacent group: -NC(=0-; R25 and R26
are the same or different and each is a | ower al kyl

hgvEu B cermER 1gRieso Hhewsrr eslemy 1@W@@§l@§t|onally
SUbs%ha%t§% bﬁeae%%%%% %fiﬂve%TOU 1Y AGOHHAG B .

t ogether at "t orm-an "op |onaIIy Substi't ut ed

ni tragen- eant giniRg- tSAfdIr aé@ﬁb&%r@f@@ycaéﬁl%eweal 8%9 the
with the adjacent nitrogen atom and Ring Ais an

farowdti d 1hydr ocar bon, a nonocyclic heteroaromatic
ring or a condensed thiophene ring, 10 or a

pharnaésf¢hdﬁlly acceptable salt thereof. 2. The
conmpoundsaggcording to 1 above, wherein Ring Ais

benzeﬂ ﬁaphthalene pyridi ne, furan, thiophene,

b @ benz ghlophene or thlenopyrldlne 3. The
gﬁgﬁ nd qccor Ing to 2 above, wherein R2 is 15 R22 or

R22 R2 a group of the formula: 0 M N NAc N M
whéféig %Pf;lgagfzué*g%oéhg %Ermula: ~N= or the formula: -
CH=;

Y! and Y? are the same or different and eéch is a group
selected from a hydrogen atom, a halogen atom, a lower
alkyl group; a lower alkoxy group, a lower alkyl group
substitﬁted by halogen atom, a lower alkoxycarbonyl group,
a carboxyl group, a lower alkylcarbamoyl group and a phenyl
group;

R' is a hydrogen atom, a halogen atom, a lower alkyl group
or a lower alkoxy group;

R? is a group of the formula: -CO-R%*-R%;

R is a lower alkylene group or a cycloalkanediyl group;

and

R? is a group of the formula:

@) 0]

\N)LR” /U\N/ R
é” or ﬁ”

wherein R?® and R?* are the same or different and each

is a lower alkyl group or an amino-lower alkyl group

optionally substituted by a lower alkyl group; or

combine together at the ends to form an optionally

substituted nitrogen-containing saturated heterocyclic
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; and 20 is a group of the formula: 7 0 or 4. The
compound according to 2 above, wherein Rl is a
hal ogen atomor a | ower al kyl group; R2 is a group of
the formula: 5 R22 R22 is a group of the formula: M
"YNMOM NMN 1Me,0o0 0 10 is a group of
the formula: 8 fd Yz HY, /1 Y2 and Y1 and Y2 are
the sane or different and each is a group selected
froma hydrogen atom a halogen atom a lower alkyl s
gr ougralH oakengl koish gtbep adilacentr owoylp :gr eMpC (505-; R
according to 4 abgve, wherein is a grou
gpetﬁgﬁ?ggﬁﬂ|%te he Rape or different and eachgas g lower
alkyl group or an amino-lower alkyl group optionally
substituted by a lower alkyl group; or combine
together at the ends to form an optionally substituted
nitrogen-containing saturated heterocyclic group along
with the adjacent nitrogen atom; and
Ring A is an aromatic hydrocarbon, a monocyclic
heteroaromatic ring or a condensed thiophene ring,
or a pharmaceutically acceptable salt thereof.
2, The compound according to 1 above, wherein Ring
A is benzene, naphthalene, ' pyridine, furan, thiophene,

pyrazole, benzothiophene or thienopyridine.

3. The compound according to 2 above, wherein R? is

O, T

22
or R

R** is a group of the formula:

Q O 0 I/\/[e
~ ~ —
N/“\V N \N//< T Ae \”/_N Me
k\/o LA Me
Me

O
NS |
Me
O G G
5 o) or O Me

Y! E%O
2 XAl

H

; and

is a group of the formula:



6. A pharmaceutical conposition, which conprises as
10 an active ingredient a conpound according to any
one of 1 to 5 above, or a pharmaceutically acceptable
salt thereof. 7. A method for treatnent of
thronbosi s, which conprises;adm nistering an

ef fective anount of a conpound according to any one
of 1 to 5 above, or a pharmaceutically 15 acceptable
salt thereof, to a patient in need thereof 8. Use of a
wonmpound according to anyloneg.of (1 {o 5 above, or a
p cwut | aiaigga.lé’sa efPeof in 9
P2r&atrgnt it | erksSsuffering -t hr onbosi s. BEST
MODE FOR R NG OUT THEHI NVENTI ONFThe conpound [ 1)
of the present invention will be 5 hereinafter

described in detail. Thg t rn1"|om§r" ed in the

defoi nili on ofst f or ful a (per ei scri bed neans

MDY EES Ot e fot gd a7 st ai K—br anched- car bon
chayffpavi ng -6 car n—at ol 10" Thus, exanpl es

of Y| oher al K¥I "yroup" incHude nmethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, sec-butyl, tert- butyl,
pentyl, jsopentyl, neopentyl, tert-pentyl, 1-
, 2-met hyl o 1,2-dinethylpropyl, hexyl,
. 1-methyl peft y , 2-net hyl pentyl,
3-gmthyllentyl, 15 1, %~ diyeet hyl butyl,
10 25\di net hyl Butyl, 2, 2t di'met hyl butyl ,

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

3, 3-di net b - t.vl 4 2- et tyl - 1

1T 30T ey ARSI G 1 og B PEPRE) ) Wherein B! is
alhelbygknl atemhylrpaoppwerladkiyl gZoumet hyl propyl, and

the like. Annng t hem alkyl groups 20 having 1 to 4
Rtakpon @rowR, of okhexbeprelanethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl and tert- butyl

afe comonly used. The term "l ower al koxy group” neans
o4 yubstituent wherein an oxygen atomis bound to the
abd qepf i oned 25 al kyl group. Anpng them al koxy

S groups ﬁ%vihg 1 to 4 carbon atons, for exanple, and

t hoxy, ethoxy, propoxy,
REEE is ay group oyf t%e pfor%nula:

o Me o
b b L

o

o :
N N _Me
hig O

0 or o] Me

10 is a group of the formula:



10

15

I sopropoxy, butoxy, isobutoxy, sec-butoxy and
tert-butoxy groups are commonly used. Exanpl es of

"l ower al kyl ene group” include a straight- 30 or
branched- chai n al kyl ene group having 1 to 6 carbon
atons, 10 specifically, nmethylene, ethylene,
trinmethylene, tetranethylene, pentanethyl ene,
hexanet hyl ene, .and the |like. Anong them an al kyl ene
group having 1 to 5 carbon atons is preferred. 5
Exanpl ep of "cycl oal kanedj yl group" incjude 3- to 7-

ocycl oal k up st 0
cl ohexanedi Exanpl f "aromatic
hydrocaibon group” T nclud¥™ benzene,~n hal ene,

ant hracene, phenanthrene, and the 10 like, and al so
condenged rings. Anpbng| t hem benzene and aphtha!ene

f r om atgr oup cb‘§ﬂ§t|ng of 4,15 ni t0ggn aton1 oxygen
atom and sul fur atom Anong them 5-Yto 7-nendeded

het erocyclic groups are commonly used and specific

Y& xanplé% armlth&e$gm¢cbmedifinzwnttmm©pm@©@ 1s a group
ﬁrazole roI ,, oxazol e, ISOXﬁEﬁ!e t hi,azol e,

@Fﬁleé’zélrQ |a|nhd’é’f6lg§n By daA A ATHe Goriover

0T
a@%‘ﬁ’geﬁgg’&pﬁi ng ﬁ%weg?g n a t%\%gngnflaﬁléd%r]? cf?crﬁjlucp
conmpeynd ahe db@@ﬁ)@ﬂﬁie(é,cddﬂdﬁ?galﬁﬁ e dwenznt hirgpheine

and t hi enopyridi ne. The "nitrogen-containing saturated
heterociclic group” neans a saturated ring containing
ero atonms, 25 which ring may contain, in

filon to ni trogen atom oxygen atom and/or sul fur

atom g them 4 to 14- nenbered saturated

het erocyclic groups containing, as hetero atom only

iRl r ggempabdMtdle tHYASRIIGANt ai ning both nitrogen atom

and oxygen atom including condensed rings, 30 are

connnn!y used Sp CIfIC exanpl-s |nclng::[l=
MeO
N_

contal m—ng lto et eﬁv at ons se(fg: edNTndependentIy

H
N ‘ 0 Me N o
|
X N— or X N—
H H
6. A pharmaceutical composition, which comprises as

an active ingredient a compound according to any one of 1
to 5 above, or a pharmaceutically acceptable salt thereof.
7. A method for treatment of thrombosis, which
comprises administering an effective amount of a compound
according to any one of 1 to 5 above, or a pharmaceutically
acceptable salt thereof, to a patient in.need thereof
8. Use of a compound according to any one of 1 to 5

above, or a pharmaceutically acceptable salt thereof in
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11 im dazolidinyl, pyrazolidinyl, piperidyl,

pi perazinyl, norpholinyl, thionorpholinyl,

honopi perazi nyl, honopi peridyl, pyrrolidinyl,
oxazolidinyl, and the Iike. Exanples.of "hal ogen atont
i nclude fluorine, chlorine, 95 bromne or iodine atom
Above all, fluorine, chlorine or bromne atomis
preferred. The pharmaceutically acceptable salt of the

conpound des salt wi_ith an.ino anlc aci d
tEORRNABL A dPBERRREF SuErRT LhgarEOmarnEoRbRaE

hydroi odic acid, 10 sulfuric acid, nitric aC|d, '

phosphoric acid, and the like; a salt with an organic
BBSTAMeDENFOR EARRYCINE@COUT @HE! INVERCION propi onic

acid, oxalic acid, malonic acid, succinic acid,

furmTh@ m@om edd]ac@ﬂ thet bresend, haveetaend will be

artari.c t hanesul fonic acid, 15

h%Fﬁéﬂ%EE?Foﬂ?Ecﬁépad anggﬁéé Ffonic acid, and the
likeyneSa thy 6l a S ar
aci d, The Ig%gﬁ c agPSl? ggege Fllﬁke%hgal P%\%l?ﬁtg%%e tg§ the
féﬁﬁhl@@ m@lwnd@@&aﬁseummwnymscmmmlse noted a
alumnium and the Ilike; salt with an organic base
stughghs- rreztmybannqlaedzoaebhyl afaien bewangl ahi e, @n¢arbon
the like; or a salt wwth a basic amno acid such as
at9®Sne, ornithine, and the Iike. The conpound [1] of
the PRESENL.LAYIAL O canRe: [ MLkhe GobMboT 1dLaLkNaotny1,
amoni um sal t such a quaternary ~anmbni um sal
etRl/ls Brbpiyd, t heopeopelof bulkglpr ésebiit ya5 @(@rm(biuitqzl tert-
[1]. Further, the conpound [1] of the present
buhveént | mentidol udesopent ¥l r andlesmendrylsal t tehydpaptyl, 1-

mRERVABEE Phnen TTRCEORDOBNAL] 1] Wik AP SSRAATE 30 hexyl,

| igﬁflggglat oit(rﬁ‘gth%%/%nt | %fXI Si- n?egttﬂpl&ﬁ{ﬁ $Al ISRy tyl,

present n enconpass ose |somsrs an
1M x8imethyhpueod, FUItZT&ﬂlmd\tlleYll}blhEprnDQumd-c{ﬂI]eﬂm&kmtyl,

doubl e bond and/or a ring to which a cycloalkanedlyl

lgBodpmhtbyhgutwd, 2,3- -dimethylbutyl, 3,3-dimethylbutyl, 1—
ethylbutyl, 2-ethylbutyl, 1,1,2—tr1methylpropyl, 1,2,2-
trimethylpropyl, l-ethyl-1l-methylpropyl, l-ethyl-2-
methylpropyl, and the like. | Among them; alkyl groups
having 1 to 4 carbon atoms, for example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-
butyl are commonly used.

The term "lower alkoxy group" means a substitueﬁt
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,
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or nore substituents is attached, it may exist in the
form5 of cis or trans, and the present invention
enconpass those isoners and a m xture thereof.

Addi tionally, the conpound [1] of the present

i nventi on enconpasses a prodraug of a compound as
menti oned above. Exanples of ~a prodrug include those
prepared by 10 protecting a functional group such as
an ami.no

b f d [1] ab
DR 0,3, car boxy gl gt of 2 campounc (1] aBave riene,
e RS Terste %@?gﬂlf%?ﬁe‘é@%i{ SR PAsioy PY the ike.

AhBagPrEasant annwanrtileneCatrole hprapy ad tby 5 eaedotg aAfbms is
am no. conpound of the formula [2]: 1 NH2 0 [2] wherein
pthéegyﬁUols are the sane as defined above with a 20

boxyl d th I 3 3
&ﬁér%?%m'pﬁ@asﬁm eVt es fenedhul ag e naneisie, 2or £0

FBbe§%8“q¥% 5Hédﬁ ftﬁ%é?g ?ﬁthtﬁscﬁrQqﬁvcﬁyﬂgﬁénedlyl

rocess e preésent “invention
g&alpal so be prepared by reacting a conpound [4] : 13
COOR3 C[ NR2 4 HO5 wherein R3is a |ower alkyl
gr oupxamg lelse atfher“ayorot 5c arkydropnerbane agouefi nddclude

above with a. c ound of the fornul a
benzene, naphtgggene, anthracene, hén;nthrene, and the

like, and also condensed rings. Among them benzene and
naphthalene are commonly used.
The “monocyclic heteroaromatic ring” means a
monocyclic hetercaromatic ring containing 1 to 4 hetero
- atoms selected independently from a group consisting of
nitrogen atom, oxygen atom and Sulfur atom. Among them, 5-
to 7-membered heterocyclic groups are commonly used and
specific examples include ©pyridine, furan, thiophene,
pyrazole, pyrrole, oxazole, isoxazole, thiazole,
isothiazole, imidazole, pyridazine, pyrimidine or pyrazine.
'The “condensed thiophene ring” means a condensed ring
wherein a thiophene ring and a cyclic compound are
condensed, for example, benzothiophene and thienopyridine.
The “nitrogen—contaiﬁing saturated heterocyclic group”
means a saturated ring containing 1 to 4 hetero atoms,
which ring 'may contain, in addition to nitrogen atom,
oxygen atom and/or sulfur atom. Among them, 4 to 14-
membered saturated heterocyclic groups containing, as
hetero atom, only nitrogen atom or those containing both
nitrogen atom and oxygen atom, including condensed rings,

are commonly used. Specific examples include
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H2N- -X [5] wherein the synbols are the sane as

defi ned above. If necessary, a conpound [1] prepared
according to the Process [A] or [B] above can be
adequately converted into another conpound [ 1]

t hrough the nutual conversiom by 10 al kyl ati on,

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

aryl ation, reduction, deal kyl ation, hydrolysis,

quaternary ami nation, protection or deprotection of
l@ﬁﬁjﬁéoléfilélé(rlboxyl’yﬁ?69bldéﬁdlt he PiReridgl,  piperazinyl,

! P f t Mat : ,
brgpgrggyﬁrlngf Egﬁggsﬁﬁg%ﬁT? %%gfgonpoﬁathéHOP%feﬁ?zlnyl'
h@ﬁl??@gggalﬁ%lhog‘y‘/fr;]%g {81 rGaNPeUAG i ity 1f,0rad &HeT s ke

erein the synbols are the
sanmeEasmgékisned dbelegenr aom’edctd weedeiliucatiineg chlorine,

thereof at jts car boxyl group with a corrpound of .the

bF@F‘FrBFaO[IB]lQ%Hbe vataeongdiaite ot lineflEeFiifa [CHLorime or

br mlne rLT \I/[\lh%a r}etfh? I%inbol s are the sane as defined
80ve 6é&i n e nitro group of conpound [6].

The QHEP%!MIJa?d Al 9@ epensned é?amr egft khe - & und
compound of the E?‘ormJI a ¢ %(IH 10] wherei non5poun

(Lhe synhodesare tlsalxarmuash deafn naduoaigms.cm tdrvial such as
hgggggﬂggrgz tgiﬁg”rnﬂih;égiomlc 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 1like; 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 {1] has an asymmetric

carbon atom(s), it can exist as an optical isomer, and the
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L-COOZ [11] 10 wherein L is a leaving group and Z is a

protecting group for carboxyl group to give a

compound of the forrmula [9]: Y/COON[ 9] YY

[ NHCO2Z wherein the synbols are the sane as defined

above, subjecting the conpound [9] to intranol ecul ar

cyclization 15 to give a conpound of the fornula [8]:

0O wherein the synbols are the sane as defined above,

and reacting the conpound [8] with a conpound of the

PESSRINta 1PBFRL1OD [OGTAIPESSUr FRESPr obeReF Dr agdari| Ay xture
rials: at 1,0 ound [ The co d

TR bRt e B (PR TR uRASoR CREPTE bond

ahavew & [Adlg &8 RRh3 a NH-1dZlkahed ey heusY MRty two

are the sane” as defined above, wth a conmpound [3] or

oa meaet ismdsdartivaattisvel ¢ heteadhead, | 15 mesr baiglt gnouhe form

5 The Processes [A] and [B] above can be carried out

ofn Cish@F dtTW nP¥ankae . PFPEBRESADERNTRETY ACOMPRSS those

1008E8 0 EATROWIG LEL (5 figpar ed ustng  compounds [2]
an §]

can be Carried out 1'n a conventional 10

manngldi @f oalildgt i onghd hatedmpouhnle fg@?t! @t CaphBe present
carried out by rfeacting a conmpound [2] with a conmpound
ip8kntaonr eactompasters \eatpruedtier ebf aatombeundr exylentioned
roup, or a salt thereof in the presence or absence
agpvs--conaéﬁglpﬂ»@s Kfend, PHRATYY népedsdey, thase hprepared by

pgé?\%gﬁg?lg()fa afhr?cc’éfjona‘}? 8%8&8”%%%?1 Ians agn 38858 r io‘}t ecarboxy
group of a compound [1] above with a conventional
protecting group.

The compound of the present invention may.be prepared
by the following processes.
[Procéss A]

A compound (1] of the present invention can be

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

Y1
S

wherein the symbols are the same as defined above with a
carboxylic acid éompound of the formula [3]:

R?-OH [3]
wherein the symbols are the same as defined above, or a
reactive derivative thereof at its carboxyl group.
[Process B] -

A compound [1] of the present invention can also be

prepared by reacting a compound (4]
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The condensi ng agent includes conventional agents such
as N, N-di cycl ohexyl carbodi i mde (DCC), 1-ethyl-3-(3-

di met hyl am nopropyl )carbodiim de (EDC) or a
hydrochl ori de - t hereof, carbonyldiim dazole (CDI),

di phenyl phosphoryl 20 azi de {B®PPA), di et hyl
cyanophosphonate (DEPC), and the like. Above all

DCC, EDC or a hydrochloride thereof is preferred.
Exanpl es of the reactive derivative of conpound [ 3]
yucludecddwise conventionally used in the condensation
r§§§§yon, suchrgs an acid halide, a mxed anhydride, a
\a asf,Lye ester, and the |ike. Exanples of an
activatgr that can be used for converting a conpound
[3] into the reactive derivative thereof include
whieireriyl RChlier adépwetrhiadkyll kprenipdendxaley lotttdwrdydtols are.
N- hydr oxyl am nes such as 16 1- hydroxysucci ni m de

© then g yBEnSGEANSEL| RO EMAWEEB 16 KEOMPQkRA pAEndhe formula

[gﬁch as p-nitrophenol, and the |like. Above all
thi'onyl chloride, oxalyl chloride,
1-h¥/ oxysucci ni m de and 1-hydroxybenzotriazole are
preferfed. EE@ acid chloride 5 nethod is especially
HINET et abl e. anpl es of the salt of a conpound [3] or
a reactive derivative of the conpound [3] include a
wherelp theasYmoedsgadicc thEe FafiR fsad stk

aci deh%%g:%%rs q:]é/ﬁ aci %’g{ﬁogil'rlllsc% l'I[J.l;lie]c lfgrgeiaJdd Gr eaci1 d choercloiir{lkc_{e hteo the

10 An"acid scav ggrcb ependi g

pBERed [ besemphoyathovehi &dh i BEl HdegubRBNgaRcHvRrted into
organi ¢ bases. The present reaction may be
ahathkirt atedpwhed i f1i]s tbapnpgbd bbée imuthel preseneesdén by

E%base_or by using such a_ 15 base as a sol vent.
AEKAABILdSTof  iHRSYENI €& badbkYiAEloBe alRddatioral sulfonyl-

2R3EBRRREES AP Bt PORRLE o AR T SRR Rdro1ys i,

cesium _Ignd I ear _
qGatBeRaLes a{GH €idH) carBeRateonaryt t8EptbKE £18h KBl amino

nmet al hydrogen 20 car bonates (sodi um hydrogen
otarbobakyl pooapsi amdhydreoderke .car bonate, and the
like), alkali netal hydroxides (sodium
[Manufacturing Process for Starting Materials: Preparation
of Compound [(2]] |

The compound (2] can be prepared by reacting a
compound of the formula [7]:
Y! COOH
2 AL [7)

NO,

wherein the symbols are the same as defined above, or a
reactive derivative thereof at its carboxyl group with a
compound of the formula ([5] to give a compound of thé

formula [6]:
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hydr oxi de, potassi um hydroxi de, |ithium hydroxi de, and
the |I|ike). Exanples of organic bases include
tri-lower alkylanmnes (triethylamne, tributylam ne,
di i sopropyl 25 ethylam ne, and the Iike),
tertiary-amnes (1, 4- diazabjgycl o[ 2. 2. 2] oct ane,

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

1, 8-di azabi cycl o[ 5. 4. 0) undec-7-ene, and the like),
amnes (N, N-dinmethylaniline, N N-diethylaniline, 4-

di net hyl Bbyri dine, and the like), pyridine,

[ utidine O collidine, and the |ike. Above all

trietty1 arki ne, 17 dii sopropyl et hyl ami ne,

¥y Ianinﬁgﬁridine, or pyridine is preferred for

v ng out t reaction. The present reaction can be
carriediogut in the presence or absence of a solvent
greferably in the 5 presence of a solvent. npl es
erehe s@l%eﬁﬂﬁh@élsud@r%n)ﬁh%eﬁﬁm@ol%nldef\ﬂdﬁ’iet% eﬂ@@’ger and

b the reaction, uch as dg enated
-AOhr b BBEs hiERPeREP B ot e r R a1

di chigEoeidagng, ndaﬁﬂthﬁﬂ'éggo Eéoﬁﬁ@ﬁhﬂ&@rgfaEéﬁa%lng a
(benzene, tol uene xyl ene, and the [I'ike) her

cbupetihgl o€t hae, fdrmadpr dayl) : et her, tetrahydrof uran,
dloxane 1 2-di net hoxyet hane, and the |ike), esters

Kjﬁgmi etate and the like), am des
di rret hyPfor mami de, N, N-di net hyl acet ani de, 1, 3-
dlnet F 2-im dazolidinone, and the like), nitriles 15

wﬁéQ@EHmﬂHé|§?m@8ﬂst59e“ﬁﬁ@ , s&h8ehRY | st f18d d8bove with a
pyridi ne and the like, a m xed sol vent
cooppundi n§ the dormumdee [Afl lt:hese sol vents, if

necessar% and al so a nixture of any one(s) of these
sol vERE90&nd water. [Edlis preferred to select any

ro rlate sol yvent dependl on t he .net hod used. .. 20
WREREERL 4% 0 LRk B R P o 2o FoPghEtting” group
f5¥|§9§bok ﬁr?QﬁgbOE%r%ﬁwedboﬁ@%%ound of the formula [9]:

N di net ornanlde N, N- di net hyl acet am de,

QQQHUM nldazolldlnone pyridine, and the
are pref and di chl oromet hane, chl oroform
h+d|N®®lefornan1de and pyridine are especially

wRE%E%F gﬁe %gmﬂ%%fsp%%%e%er QAR UL A NE FAYdRS out
I'n~a w derange o _
subjecting the compound [9] to intramolecular cyclization

to give a compound of the formula [8]:

(o]
1
" 2
Y N0
H

- wherein the symbols are the same as defined above, and

reacting the compound (8] with a compound of the formula
[5].
[Manufacturing Process for Starting Materials: Preparation
of Compound [4]]

The compound ([4}] <can be prepared by reacting a

compound of the formula [12]:
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tenperature froma tenperature of under cooling to

under heating. For exanple, the reaction can be
preferably carried out at a tenperature of -10C to

the boiling point of the reaction mxture, especially
fromunder ice-cooling 30 tps60C. . 18 [Process B]

The step for preparing a conmpound [1) from conpounds

[4] and [5] can be carried out by heating the

conpounds [4] and [5] in the presence or absence of

N appryygate 5 solvent or by converting a conpound

?I to the Eorresponding al um ni um am de conpound.

Wy whesuse of *%% nmet hyl almniumfoll owed by reacting
with a @%hpound [4]. The nethod that uses an

al um ni um am de conpound is preferred. 10 Exanpl es of
whieeesol Téet siymblolde aamey theestarsolase mte £ iwldc lnbdors  not

di sturb the reaction, such as hal ogenated . )
Wh8r 8¢ &PBERYNCe HIR3r S oPmE SGICH S tiyatd ve thereof at its
Cg'gg& &O%Egg e, and the like), aromatic hydrocarbons

enzene,” tofuene, xylene, and the |ike), ethers

(di etrhyl peth@issed | @oprany| (AP gbbee, chat bahydrefiedanut in
di oxane, 1, 2-di nethoxyethane, and the |ike), am des

thN, Rodiloetingl freanmeni.de, N, N-di net hyl - acet ami de,

1, 3-di net hyl - 2-i m dazol i di none, and the like),

[RY8F§E8r BAns (hexane, and he |ike), dimethyl sulfoxide,

pyri dine, |ut.idine the |jke, I,xed, so :
conp?h%rﬁ%%é&f%ﬁ ﬁ%?ggoflt%ééégg% vggﬁs;lgfk¥gggr%8 using
cBRgessakY (21t ardd® [FEfedd edet 8aselieat caly idPRS A ional
sol vent depending on the nethod used. Above all
ndhokiroforeehddet ioml.or Ghertmis,t dheemsgachilgne;arade carried
hexane are preferred. Exanples aof preferred reagents
OHgaaF\é iGFar ting | &r CUERo ‘i’me[rz%t oe’tlFf’ne"i‘ hflomé’loﬁli“ﬁii ub?l, 2

'Q-@F';ji& | Koyl re@leM OF U, SOgh 1 '

rgl gkgy%dliérro%\fu%gng g,reg)nd_?tﬁerﬁ !eieg }Tj‘ﬁéxgr esemt ©/ °F @
sheactiidr&sn he cedd | pdeghcieN & WaBeentangef Oh condensing
tenperature froma tenperature of under cooling to

agrd&r heatli ngf Foecegaaplie, fhe thactpoeseapebecf an acid
preferably ,

scavenger,” in an appropriate solvent.

The condensing agent includes conventional agents such
as N,N-dicyclohexylcarbodiimide (DCcC) , l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide (EDC) or a hydrochloride
thereof, carbonyldiimidazole (CDI), diphenylphosphoryl-
azide (DPPA), diethyl cyanophosphonate (DEPC), and the like.
Above all, DCC, EDC or a hydrochloride thereof is preferred.

Examples of the reactive derivative of compound [3]
include those conventionally wused 1in the condensation
reaction, such as an acid halide, a mixed anhydride, a
reactive ester, and the like. Examples of an activator
that can be used for converting a compound {3] into the

reactive derivative thereof include thionyl <chloride,

thionyl bromide, oxalyl chloride, N-hydroxylamines such as



10

15

20

25

30

30 carried out at a tenperature of -10C to the boiling
point 19 of the reaction m xture, especially from
under ice-cooling to 60C. Furthernore, after carrying
out the Process [A] or [B], the objective conpound
[1] can al so be obtained, if15 necessary, through a
mut ual conversi on by conducting the foll ow ng
reaction(s), on condition that the resulting

3gpounds of the formula [1l] has one or nore noietjes
1

r&aiyélltfi?lffl}rl‘tlt?&err r]ea*bﬁfqrcﬁ?@ééen%‘i%%@%ﬁ%t y2hefiehe Like,

f e otectin r am
arfgi gj| | csq{)crh >%‘h oI 1 ,hén f %écgr%gxyj;?%:e am}g&we all,
ﬂMﬂdﬂyl dhﬂdﬂrﬁb ?ﬁkhﬁ§E3&Hﬂ%&ldﬁnﬂmkﬁyaté&@$@&c1nlmlde and

conver si ons, the reactions for al kyl ation, reductive
lailw;dramyhe,nza:mmaimira sukf @guned feramdlat i dPhe arylidt i omloride
reducti.on, dealkylatlon hydrol ysis, 15 quaternary

st %ﬁweﬁQQQ%ﬁﬁ¥ PYEHE TRr Dt ect i on of anino or

carb%§%! oup fm@h%oﬁ%&% G duct %@?aﬁ?oﬁ% e bafaPeactlve

carrle e
deaifiatd vaut o fn @x@ora@md@mal [3rjranmﬁ&1uweena negded. with an
For exanple, this reaction can be 20 carried out by
lnamganuy;aqmdnanﬂhj4$Jhydndchﬁvmd¢yachaj|m&dsmmrpm$c acid,
K chlorlde al k brom de, al kyl iodide, and the
sllﬁllfé/lrllﬁ e Jo (%‘eor lidtReence of a base in an

appr rlgge sggggggﬁgﬁxggﬂéeélgo he\R§§§Sﬁ§Eth§ngnon the

i ncl ude I horgani c a rgani ¢ bases |norg

ﬂ&@ﬂ@ﬂ|ﬂbﬂbék%ﬁﬁka&édﬂehﬁhchCQhQQ@@kﬁﬁ dffic or organlc
carbonate, potassium carbonate, cesium carbonate, and

balsesl.i ke), al kali netal hydrogen carbonates (sodium
hydr n carbonate, potassium hydrogen carbonate and
t he II%‘I?e)pr%ﬁ;%%Fl neAGH iR gReYi R& fasdildmafhedr oxrere, 1t is

c%grﬁ)%tda;cgl%xnlny‘t!ﬁgx q:eeséﬂég] 5'g]agy%r os@ dgr pd ufsI b \ﬁe such a

organi c ses i ncl lde
balskey lagmanes 1 vidnd ethylan1ne, trieutyl am ne,

di i sopropyl et hyl am ne, and

Examples of inorganic bases include alkali metal
carbonates (sodium carbonate, potassium carbonate, cesium
carbonate, and the 1like), alkali earth metal carbonates
(caléium 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). Examples of organic bases include tri-lower
alkylamines (triethylamine, tributylamine, diisopropyl-
ethylamine, and the like), tertiary-amines (1,4-

diazabicyclo[2.2.2)octane, 1,5-diazabicyclo[4.3.0]lnon-5-ene,
1,8-diazabicyclo[5.4.0Jundec-7-ene, and the like), amines
(N,N-dimethylaniline, N,N—diethylaniliné, 4;
dimethylaminopyridine, and the 1like), pyridine, ‘lutidine,

collidine, and the 1like. Above all, triethylamine,
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the like), tertiary-am nes

(1, 4-di azabi cycl o[ 2. 2. 2] oct ane,

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

1, 8-di azabi cycl o[ 5.4.0] 5 undec-7-ene, and the like),
pyridine, lutidine, colliding; and the |ike Above

all, alkali netal carbonates such as sodium

carbonat e, potassium carbonate and cesi um car bonat e,
triethylam ne, diisopropylethylam ne, pyridine, and

diHes onriory latdygraatiaver, e di - diineArh vl reilnopwtiad irieadiate pyridine
.such |.ithium i odide, sodiu i odi de,, potassi um
H%nﬁﬂ§§%%£%§1ﬁ§¥|ﬁﬁa§%ﬁﬁ$ Ao FFESF%whi ch may

faci liptat ¢ e Jreactd it MY dper b, Sol s ise%/\hloqpc do,,  the
not distufb the reaction can be used W thou

dricsiehals or artsnEp! eF t ker e@fivekr i Ny BIdI8f S in  the
(diethyl ether, diisopropyl ether, tetrahydrofuran,
raiegease, of, 2- giodwemdxyet hane, and the |ike), amides

(N, Nodi net hyl f ormai de, N, N-di net hyl acet am de,

1, 3- ixﬁﬂﬁtqlﬁs- 29 mi Y% ol SHi ¥idHe, l&ﬁé“@ﬁe PPKe)lnert -solvent
whli i | (aget gpidiihe, d liike), 0

(r%et hano s etsﬁag%s,ttrufj& p?%%ar%?fétalﬁg"t hse\?#}?kg?, Shélogenated
heidrechybseulsf oxditler il neichl skbfleBRanand dighldksathane,
and a m xed solvent conprising two or nore of these

agg| vehes,likelnecesomaficl thydrpcefboned (benzehect tarhuene,

' ol ven ' h t hod d.,
EABYE LI | B85 gD ke N ROELRD| PEPREm a6 smpropy]

M di met iyl aget oA L g3odiaet hy] - 2-j 1y | di ,
eace{onitr?%%, etﬁg%%f?'dpﬁggﬁgﬁéulib%i%g%ggﬁgkgggﬂggg’ and
thiekelilegle, peebesr ek gl Nablediatet hyAAQ@r b deike), amides
acetonitrile, ethanol, and a m xed sol vent t hereof

(Hy H-dbpetpyéfermraaidehe prededtdisethydrm cedrntiale, 1,3~

R T T C TR R
t - t i | ' - o
Beslerabbty ) AACHn (hecdpl LORep B, uvicine,

logtdiad, ound rtie TORYENEI @RXedTBYIBfantWESMPLEIEHy two or
For exagﬁle, this 5 reaction can be carried out by

npgacPinghaseorpoéurttpl] ifi nkcasservespondiadgocar bdmture of
aﬁg 88 g)igftggeggegg %gngg ggd water. It is preferred to
select any appropriate solvent depending on the method used.
Above all, dichloromethane, chloroform, toluene, Xylene,
tetrahydrofuran, dioxane, | N}N—dimethylformamide, N, N-
dimethylacetamide, 1,3-dimethyl-2-imidazolidinone, pyridine,
and the like are preferred, and dichloromethane, chloroform,
N,N-dimethylformamide and pyridine are especially 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 -10°C to fhe boiling point
of the reaction mixture, especially from under ice-cooling

to 60°C.
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appropriate netal hydride reduci ng agent, or under the
condition for. catalytic reduction in the presence of
an appropriate netal catalyst, in an appropriate
solvent. 10 In the reaction, any conventional netal
hydri de reducing agents canipe used w t hout
l[imtation; however, ~ reduci ng agents whi ch do not
affect the am de bonds and the |ike, such as sodi um
bor ohydri de, sodiumtriacetoxy borohydride, sodium
[EF25&SSoRdhydri de, and the like are 15 preferred.

Besi , niLC._aci ggﬁg' Cird; t

Iike%g% ﬁgﬁgfargéc%§§§§32%5a3§hy rd%ﬁ?%rﬂg]aci fnzgﬁﬁpounds
[4he anld K& c w0 e raddedbuto dihehdHteiseNtt Headngunds (4]
which may facilitate the reaction. 20 Furthernore,

ankien [Bhe tonpouad gridserssel icsr ambaence | of tae fapprapriate
a salt with a mneral acid such as hydrochloric acid,

s efte 19%e, P¥n SHPYEHGHRE nBut CATPAUR agéf’ﬁ saffo the

[ (e.q., iethy ' on..an al
LA I MR SRR " LA e ot
tihehet@3At iaQfhin iz Wy 1ahwey Hdyacidddiitgy tWiecH eacddn@bund [4] .
Any inert solvents which do not disturb the reaction
Tozn betbedd théhoutsé¢s m t &mi oalundidigmanphédet heempdund is
i ncl ude hal ogenat ed hydrocarbons (chl orof orm
PEedsirdcGret hane, dichi oroet hane, and the like), ethers
30 (d | . ether, diis r,ade hy r
dioxgﬁg%géfsl,gidi%g%h5%5@%%?%eskgﬁﬁkk%egﬁgkegﬁgggi é%lvent
whitlcdt dh et Rykf orinaride, the Nn@iaretily ,acet @i 8, halogenated
1, 3-di et hyl - 2- imdazolidinone, and the like),
hyyidnoidagrd ofisc ef oml ¢ rd f@ermand ichle romeshaneg; ondbitgleloroethane,
hydr ocar bons (benzene, toluene, xylene Zgand t he

anketheal Lol s EFROMARIG , DIFRRAGFOBRopABRZCARAG  Tdenene,
x%lrégl)eaf\’% rthé”‘iﬁe’}‘é?‘e k?‘é’llé’eg&i%ﬂ?]ﬁ't R A V\Ddf)irseo&:ropyl

esé Ssolvents, TT necessary. i's prefert
etthersel estr aMYdAPPHBRA| Al sQineent 1depanfieRBofpeth@ne, and
met hod used. Above all, dichl oronethane,

tdiechl bkekt hanepidesr akydNoflimebhylformamide, N,N-dimethyl-
1, 2- di,met hoxyet hane, nethanol, ethanol, propanol,. and ,
acgkamide, 1;3-dimethyl-2-imidazolidinone, and the 1like),
hydrocarbons (hexane, and he 1like), dimethylsulfoxide,
pyridine, lufidine, and the 1like, a mixed solvent
comprising two or more of these solvents, if necessary. It
is preferred tb select any appropriate solvent depending on
the method used. Above all, dichloromethane, chloroform,
toluene, xylene, and hexane are preferred.

Examples of preferred reagents usable in a similar
manner to trimethyl alminium include tri-lower alkyl
alminium, sodium diethyldihydroaluminate, and the like.

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 rea;tion can be preferably

carried out at a temperature of -10°C to the boiling point
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i ke are preferred, and dichl oronet hane,

di chl oroet hane and tetrahydrofuran are especially
preferred. The reaction can be carried out in a w de
range of tenperature froma tenperature of under
cooling to under 15 heatingo For exanple, the
reaction can be preferably carried out at a
tenperature of -10C to the boiling point of the

reaction m xture, especially fromunder ice-cool, ng )
of o thfe B5HIGL0R wa%err Seader e T Bré§entce™ cooling
t%eggbbon can simlarly be carried out 20 according to
he catal ytic hydrogenation in the presence of a
met ahrepkahyst, Exaepl earelihbeon®t ahec@tralogsts i[(@gl ude [B],
pal | adi um carbon, platinum carbon, platinum oxide, ,
tRanepbjRictkuk, anupvhod i ké] Beshdeglsor ghsi c okpdiadsed, 1f
such as acetic acid, and the 25 like or niner&l Qcids
NgGERSaEYhy FEONIY it BeFdal af@nvRE S1OPK P arCBfectbeg  the
. t ngyre i Q I agijdt :
citedihs tDELBLESaTL) | eagt! Otbn LAl Tibad ald Ak rcing
cbfpalndBl NEf | khd heokauTaOf [B] Stds Wohle aohi neseé¢ a@ikties
such as hydrochloric 30 acid, and the like, an
auppilepleat tonefitrahiezi ngeagénvndgeh 2¥hdshan norigdn ¢ refers
base (e.g., triethylam.ne) or an alkali netal acetate .
meé?g.ﬁ/, i unt AF eSRAP IRy Be RIRIRF Y I hELPERct FBh, amine,
' my ClLl i t re Lon. NArite sQLyant s,
a&ﬁ#@ﬁlgg ﬁ%? g#éégggctﬁghreggﬁ%gh ééggﬁJ ejﬁ§e§E hitro,
hwibgedt khdl taki 0Akeand exanpl es thereof include
ethers (diethyl ether, diisopropyl ether,

t et r ahpdgof dhen, mitmene, canens henhoxyehhangeagtdonise for
ak#&&éﬁﬁggkgﬁ§§%£%$ﬁﬁ%;EtQYﬁ;ng?gAge’amidation, sulfonyl-
3= di. pet hyl - 2-1.m dazo) i g a ' ; i
B e P e PR SO PR LRE 1Bk dsmorvsiss
qafdetharki ke)inatdlotghdsotdetiwnoind eibppotecpiopand ,amino

and the like), water, and a m xed solvent conprising
orwsagbopyle wfourhesdhicivl yeat sondfchedewbany nefedeids can be

referred to select any appropriate solvent depending
CBRTLRE REENAE G84dOVAnove

The alkylation can be carried out in a conventional
manner, when needed. For example, this reaction can be
carried out by reaéting a compound [1] with an alkyl halide
such as alkyl chloride, alkyl bromide, alkyl iodide, and
the 1like in the presence or absence of a base in an
appropriate solvent.

Examples of the bases usable include inorganic and
organic bases. The inorganic bases include alkali metal
carbonates (sodium carbonate, potassium carbonate, cesium
carbonate, and the like), alkali metal hydrogen carbonates

(sodium hydrogen carbonate, potassium hydrogen carbonate,

"and the like), alkali metal hydroxides (sodium hydroxide,

potassium hydroxide, lithium hydroxide, and the 1like).
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15 all, tetrahydrofuran, N, N-dinethylformam de,

nmet hanol, ethanol, and the |ike are preferred, and
tetrahydrofuran, nmethanol, ethanol, and the |like are
especially preferred. The reaction can be carried out
in a wide range of tenperatauge froma tenperature of
under cooling to under 20 heating. For exanple, the
reaction can be preferably carried out at a

tenperature of -10C to the boiling point _of the ,
Exagediesn of xtarganispdeisas yineopfanderlitkpoldliylamines

to.room.t enperature, The_am dation, can_ be [ -

(% RO Conal - o8 HEARBPE | 0T bty TP u T anc
tdleM 1 Afef 0 theraheyeaniBBLi ONed tRaGHAR RAERR @] octane,
conmpound [2] and a conpound [3], when needed. The

1s BH-ddayladiicyatliodd .Gal Jmenc-dreined out, imzabicyclo[5.4.0] -
conventional manner, when needed. For exanple, this

uggecedcenen G b aktkelr oBY T Y iP8actitiddd NConpiind dine,

a0 i i T RS TR L nBERa ool HHASRAREE uen =

s%ﬁigﬁhp QRS &S OlpRls s 1 P e M HRAC tdr .ce¥ ifinl @arbonate,
aci d scavenger, soOlvent and reaction tenperature to

tiries® ylsed nien t kE ianwidaipydre thyleadinegn Ipgtnigkmea and the
conpound [2] and a conpound [3] above can be
lifs| eyed Prefferaefd-ati on can be carried out in a

O Ay BOCE PTG AR e s

reactio ng -a conpound

iUl gw, t ot xd 0aensbe9ad0 ahyl tePOU Efnt Beso be added,
presence or absence of an appropriate base in an
waipho praivatfe cidlitertte  tiEeamsaes iohn .t he bases usabl e

i nclude inorganic_and organic bases. The inorganic )
basedN¥ncliRte afRAVEN Rt #Ricka PR esdi§baramthe reaction

car bognat e, tassi.um.car-honate,. cesi u 5 5&) e,

“&hd %?e Hﬁ?@f, wé%?é’lult né‘tlét}lacﬁ%alroélgen agnéi:-boeﬁ%i g&%t thereot
16Sadidem -hydiegaen cadienafa, PURSS UM ARG bpyl  ether,
carbonate, and the like), and the |ike. Exanples of
tetgahyd dodfsesn,i nodimeanes - | bywerdaimkyhariyaebane, and the
(triethylam ne, tributylam ne, , , ,
like), amides (N,N-dimeéthylformamide, N,N-dimethylacetamide,
1,3-dimethyl-2-imidazolidinone, and the 1like), nitriles
(acetonitrile, and the like), alcohols (methanol, ethanol,
propancl, and the 1like), dimethylsulfoxide, pyridine,
lutidine, and the like, 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, tetrahydrofuran, N,N-dimethylformamide,
N,N-dimethylacetamide, 1,3-dimethyl-2-imidazolidinone,
acetonitrile, ethanol, dimethylsulfoxide, and the like, are
preferred and N,N-dimethylformamide, acetonitrile, ethanol,
and a mixed solvent thereof are more preferred.

The present reaction can be carried out in a wide

range of temperature from a temperature of under cooling to
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di i sopropyl ethylam ne, and the like), tert-amnes (1,4

20 di azabi cycl o] 2. 2. 2] oct ane,

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

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene, and the |ike),

am nes (N, N-di met hyl aniline,2N, N-di et hyl ani |l ine, 4-

di met hyl am nopyri dine, and the |ike), pyridine,

lutidine, collidine, and the |ike. Above all
triethylam ne, 25 diisqpropylethylamne, potassium
upgdeBoRseE 1ngnd PHed qLakdY e Tolf%f%rF%d?h?hé%iéganﬂoomt of

tﬁeagggggiﬁgnmggtﬁggried out in the presence or
absence of ‘a sol'vent, preferably in the presence of a

sol vept. BOadBYitveerilpglyenss WHrchpdo pakriddstont in a
the reaction 25 can be used without limtation, and

cenmapkésnther mehneirncl wlenar oweded .hydr doar bexemple, this
(benzene, toluene, xylene, _and the like), ethers _
rearEiRPl CaRhBE, CArrdSpr OB Pt FEACT NG caipiRaiian 1] with
di oxane, 1. 2-di methoxyetha . t 5.4 Lk 1 des
o R SR BB S e 0 15 Crhp Bre Mot an
app3ofkARERY | m&t A M dagoki g nangiudAn t Bgehitke) or under the
nitriles (acetonitrile, and the like), alcohols
copnethanol ,f@t hantk,) ytpropaedhct bot anal , thad presdndee) o an
di net hyl sul foxide, pyridine, lutidine, and the |iKke,
aBRECRIARkEIMESPY e AR L83 Yo&mpAis iafy 2R OB it S Yidse
sol vents,,if necessary. ve : -
tetrgﬁdegFur%faiﬁﬁéﬁineéﬁ?lf%?hgﬁFgé?ﬁgi metal hydride
rBaldhaetdydcet aghdase ludedi REtHRHUE - L nglaz el bei; nafvever,
et hanol, butanol, and the like are preferred and
redticahgdegtatanwhilcR- diomeiotty laddetcamtde s dsuttzorgls @ared the
nore 15 preferred. The reaction can be carried out, in
Lak@i de S9iye 3F coMPsMat RF MW % enpEPditfe dirlacetoxy

und ling_to. unde eat | For xaqgég the 1;
: ' the” 1lik
e e
ptemperature of -10C to the boiling point 20 of the

reaction mxture, especially fromroomtenperature to

t he Beslideg,pairganfct heideactian asxtawed.id tach®, aksgd the

be carried out_accqording to the palladiun1pougllng
likgciQppineral acids such as hydrochloric acid, and the
like can also be added to the present reaction, which may
facilitate the reaction.

Furthermore, when the compound [l] used is an amine in
the form of a salt with a mineral acid such as hydrochloric
acid, and the like, an appropriate neutralizing agent such
as an organic base (e.g., triethylamine) or an alkali metal
acetate (e.g., sodium acetate) may be added to the reaction,
which'may facilitate the reaction.

Any inert solvents which do not disturb the reaction
can be wused without limitation, and examples ‘thereof
include halogenated hydrocarbons (chloroform,

dichloromethane, dichloroethane, and the 1like), ethers

(diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane,
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The reduction can be carried out in a conventiona
manner, when needed. For exanple, the reaction can be
25 carried out by reacting a conpound [1) with an
appropriate reducing agent, or with hydrogen in the
presence of a netal catalysi2in an appropriate
solvent. In the reaction, any conventional reducing
agents can be used without limtation; however, netal

dride reducing 30 agents such as I|th|un1alun1n|um
1hédﬂ#&§t hORYRILHRTEE bor iy dr i e so&FEﬁ?boroﬁ?&ﬂ (N, N-

%%t#@;forﬁg 1@%ta|%'%P%Hme% 'é%é éﬂi Sﬁggg%ﬁht 1-2-

net al “dal t's suc as | ori’
itiQalzioke scahenkl, eherr ethe anGteNst alli&rlsw:dw @cidAitMle, and
and the like and netal salts such as tin 5 chlori de,
tawed ltike) |, i lee cavad iwp hey dposfagioas. (benzene,cdtdlyane xylene,

hydr ogenati on, any conventi onal tal catalysts ca
a6l 0 W ERbUL AFRROAE offe Hiser , © pAFPad! uRFORFRGE, and

tﬁ%n%ﬁ e>ﬁe& FR§ne r&?th 1 éé“%B GER{' OTﬁﬁ?gtﬁf two or

I'Tke “are pre &rted and S suc as Ra
e e thkse 1909{7enf@rel@r elfeefersecérfurther HBr @referred to
dependi ng on the nmethod used, the reaction can
sedeeti @y h@p&@@ﬂnanﬂeathaﬂt|dependxngromxthnnmqnhnﬁ used.
an acidic condiition in the co-existengce of a

%h*ﬁ%ofuran,

PReVE &ddh %W@F@&ﬂ%n@raalﬁh%%wr}%fketqw
r%agﬁh%@h%q e% %n%EtQL QH%% %g%%hﬁgls fﬁ%e?%g,'ﬁnd the

er sol'ven do Kot
1 &RC air@n p@@rfeeeeldse@n\& m@htldﬁdfﬂettaiaim, diingh lexesgtesne and
t hereof include ethers (diethyl ether, diisopropyl
tetthrehyd rodturainy deref @s@ec idildyare e ferx-afl met hoxyet hane,
and the like %%%an1des (N, N-di pet hyl f or pam de,

t?@@%_ D nfae carried out in a wide range of
[ d
B Tk D, 880 Wi L, e

hlelRe ihigke) F@qugﬁ&ﬁpI@?thﬂﬁ9|re%thd@@l,c§h0p5@0|préiékably
the like), water, and the |like, and a m xed sol vent
c@aapﬂquu;taw)awtemper@turthege $6I°Cerwos thief boiling point
necessar referred to se

t 25 | _
Ao grri Gt toh Vb CER endPRECOR LiNe SHofh AR dcreooLing
R e 2R1am PRI 2 JB e SHSAS Zine, iron,

The present reaction can similarly be carried out
according to the catalytic hydrogenation in the presence of
a metal catalyst. Examples of the metal catalyst include
palladium-carbon, platinum-carbon, platinum oxide, Raney
Nickel, and the like.

Besides, organic acids such as acetic acid, aﬁd the
like or mineral acids such as hydrochloric acid, and the
like can also be added to the present reaction, which may
facilitate the reaction.

Furthermore, when the compound [l] used is an amine in
the form of a salt with a mineral acid such as hydrochloric

acid, and the like, an appropriate neutralizing agent such
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stannum and the like, or a netal salt such as tin
chloride, and the like is used, any inert solvents

whi ch do not disturb the reaction can be used w thout
limtation, and 30 exanpl es thereof include water,

al cohol s (nethanol, ethanol,»27 propanol, and the

like), esters (ethyl acetate, and the I|ike), ethers

(di ethyl ether, diisopropyl ether, tetrahydrofuran,

1, 2-di net hoxyet hane, and the |ike), am des _

AENZR- QL FBPRY Pastartiedd - - NIHgthetliinedt & @@ alkals metal
di_pet hyl - 2-1m dazol idi_none, and the like), nitriles .
AR Er Fle. SR e oReE DPUmE CORR dohriie eaction,
whBERZ8AG, rheliyenatX¥henged e like), and a mixed

sol vent "conprising two or nore of these solvents, if
necedsar indnt isopvaies redith skl avdt adysappbopheatreeaction
10 sol vent dependi ng on_the nethod used. Above all

cabhype adeedt eVWikdest, dimd tabiom solapsht exammliesi nghereof
. er, and al cohal,, ,an.ether, an amgde, a nitrile
lﬁ%%ugﬁe |F%§eF§ pR%ﬁSF?@&_ |ﬁtﬁﬁ§'reaégﬁéﬁﬂﬁ%§¥% ether,
tB¥9EAgARBIELRAN, S CAIdHAEE 0Ul1] A-qiRetASKPEERSAEE Obnd the
nmetal “catal yst, any inert solvents which® do not

ldke? ur bmtiHe sr €8¢ Ni-ai mearh vl ef cursrath iviiet, holy IN-dimdtatyi late tanide,
and exanpl es thereof include al cohols, ethers, .
1aprﬁhﬁﬁlrtrgylh?d#é‘ééﬁ%@ﬁé,dl@lo@ﬁat i @ngydrtdear Béke) , aromatic

Ldes. . ester ethyl agetate, and the |like), .qrgani.c
ng B GeRrpETN ¢ REF M acet ot 3678 | XY BFER orfid adilh | Like)
alEbhbuer QReehheoaGi denand it Ne ool , 3@ aHU X8%e), water,
sol vent conprising two or nore of these solvents, i
andcegsanyxedlt sclypeefercemnpt Dsseyectwanyor appropr icai € these
sol vent dependi ng on the nethod used. The present
spé¥eRfen cbh bBecessardd outllinlg wirfeneqd ahge select any

{ t f t t f d |, t -
*bRAGP - haSe! 3. 1" cXBDT e Phé'T citi BRTERH pEood-  Above
aPLef er @bl yan ¢aF s Fefaput Q&,r@-éﬁﬁ@ﬁ{ﬁfgﬁnﬁﬁiqr%,gc bR thanol,

the boiling point of the reaction 'm xture.

~ ehjanoen apidestshi eliked aire tiwee fat végt i and3@etrahydrofuran,

hydr ogenation reaction is %enerally about, 1-100 atm
methandl, ethanol, and the like are especially preferred.

The 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 -10°C to the boiling point
of the reaction mixture, especially from under ice-cooling
to room temperature.

The amidation can be carried out in a conventional
manner, for éxample, in a manner similar to the above-
mentioned reaction between a compound [2] and a compound
[3], when needed.

The sulfonylamidation can be carried out in a
conventional manner, when needed. For example, this

reaction can be carried out by reacting a compound [1] with
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28 The reaction tinme for the present reaction varies
dependi ng on the kind of the reducing agent or the
activity of the catal yst used; however, it is
generally between about 10 m nutes and 24 hours. 5
The deal kyl ati on can be carrd4ed out in a conventiona
manner, when needed. For exanple, this reaction can be
carried out by reacting a conpound [1] with an

a8 Ph2RPna ik SHRCE SR A Lo WA AT opgr Tde i the
p@ég hati eié;z%p%ﬁc&aafb% L'ﬁggewlhhoéﬁ apbPbbat Les, s@lq/'ent

pre erre es thereof include boron tribromd
Fber othér i ckdot iste, |@ﬁwilaﬁetiwi$|IsnuxengﬁnuanQMHent and
(I'11) chloride, pyrldlnlun1chlor|de and the |ike,
rapdtbonon tempsrerude, itedotFhame hyisedanén afdiet hamidation
I|k .are $¥eferred An rt_sqlvents mhl(g ?9 b
TRBE L iPgt B e M AT WS T above
h”b&aéh Roy8Rd exanpl es thereof include hal ogenated
ydr ocar ons (chloroform dichl or onet hane,
di chtheoedthdns, i@andcthe ba keprraeddesu0in a conventional

(N, N-di net hyl f ormam de, N, N-di net hyl acetam de, 1, 3-
nanperhy|wien nhegded-di ndieg, aKamphe, ||tfé“e6) reactilogs can be

Cégﬁg% g:hélhﬁb %gdﬁﬁpﬁggbke Lgﬁfvg%f Eglvehalogenated
a99§e%§>ﬁb§unht n Sy eﬁf‘éé&%é oo§egsg&negyo@p@&p%@t@prlate

sol vent ependlng on” 25 the nethod used. The reaction

beae be eareappdoputiaite aowWveatr.ange of tenperature

froma tenperature of under cooling to under heating,
pr ef BRaBPyepr otf - 18€ thasne puiablfy pocAudst tmerganic and

St AR M RLC K

c9¥BbRLRALY dFﬁdOEaEBBnQQeca@US%%§¥Hm'Eaﬂbonate, cesium
conventional  manner, when neéded. This reaction can be

carbonate, and the llke) alkali metal hydrogen carbonates
(sodium hydrogen carbonate, potassium hydrogen carbonate,
and the like), and the 1like. Examples of organic bases
include tri-lower alkylamines (triethylamine, tributylamine,
diisopropylethylamine,' and the 1like), tert-amines (1,4—
diazabicyclo[2.2.2]octane, 1,5-diazabicyclo[4.3.0]-non-5-

ene, 1,8-diazabicyclo[5.4.0]Jundec~-7-ene, and the 1like),

amines - (N,N-dimethylaniline, N,N-diethylaniline, 4-
dimethylaminopyridine, and the like), pyridine, 1lutidine,
collidine, and the 1like. Above all, triethylamine,

diisopropylethylamine, potassium carbonate, and the like
are preferred.

The present reaction can be carried out in the
presence or absence of a solvent, preferably in the
presence of a solvent.

Any inert solvents which do not disturb the reaction
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conducted in a simlar manner to the above-nentioned
5 al kyl ation. The protection of an am no or a carboxy
group, or deprotection of the protected group can be
carried out, when needed, according to any of known
nmet hods. [ Manufacturing Procggs for Starting
Materials: Preparation 10 of conpound [2]] The step
for preparing the compound [6] by reacting the
conmpound [7] or a reactive derivative thereof at its

S bdg | Wieship Wiithouthe konipatricor 5] avah bexagrrésed thereof
imlar ner to the step where the

sl a8 rpaRt iy TS a3 TR d PGEReTheERERENS! epylene,
&0 £ROUGIRG )t heo i L1 O %‘1‘&.&[}%1 gé%’r?eé,hediftgg}%%?:?l[ ther,

can be carried out 1n a sim manner’ t o _
titsryrerifuoned redistang, TheosteRetBbxPEERBAENY LRRI  the
compound [9] by reacting 20 the conpound [10] with
like ) compedas [N wHmagd wWelionmamislg, N,N-alisiatilydracetanide,

wher.e th ds [2] and [3] .
e g BT S ot on anBrBbuI e ¢yaiodat | g triles

f-etrhg 5 ou 04 9i t u n b

ey Saree Lt QL BRLE | B SREROLT kg D) enancn,

ppopaende orbwfesice oknd cantensin@efgentdimdfti®flsul foxide,
converting the conmpound [9] into reactive derivative

Phy igdngg ahubiédinai orandf tlexedsidey, aadd an miwed solvent
resence or_absence of an acjd scavenge. The

C@%‘Rééﬁéflﬁg WRnPTi M TteS fcoReRe i GodiveRdednt alfugﬁ(c%iﬁﬁar%

a8svd, M11di cygl ohexy &H"'%Dcﬁ, ;'--t 13 -
30Vdinethyléﬁf%%grogsﬁ)gagggganfée ( Sk}ﬁ§$3§yl ormamide,

Nhyiddaokltbyildee tahereof , car homHddnadhiazol-a id@zolidinone,
di phenyl phosphoryl - azi de (DPPA), diethyl

eEDanephosrivrarel ( DEROY abbet hel ik«ke. araboveraférred and

E r_a _hydrochl oride _thereof is preferred. 5
e B RprEEoghene ML i fe 05 piatama dsr BenbouRaolopre nore
pkBekydeqt hose conventionally used in the condensation
reaction, such as an acid halide, a m xed anhydride, a

The 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 -10°C to the boiling point
of the reaction mixture, especially from room temperature
to the boiling point of the reaction mixture. It can also
be carried out according to the pralladium coupling reaction.

The reduction can be carried out in a convéntional
manner, when needed. For example, the reaction can be
carried out by reacting a compound [1}] with an appropriate
reducing agent, or with hydrogen in the presence of a metal
catalyst in an appropriate solvent. |

In the reaction, any conventional reducing_agents can
be used without limitation; however, metal hydride reducing

agents such as lithium aluminium hydride, lithium
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reactive ester, and the |ike. Exanples of an activator
that can be used for converting the conpound [9] into
the 10 reactive derivative thereof include thionyl
chloride, oxalyl chloride, and the |ike. Above all
acid chloride nethod can bezeised conveniently. An
aci d scavenger can al so be used dependi ng on the
nethod to be enployed whi ch i ncl udes inorganic or

oPEBAIFEICEY e B ORETF Teer okt phendiitesdivtaly such

EXQQ%Ié QFCHY %%Aghﬁﬁmhaﬁd Pﬁéelgﬁe? EQHY%%%a salts such
S 20

of I'norgani ¢ bases 1'ncl ude al kal'i “met a

a@ar@mataao(rm@l Unagdr keeat Bi kPohassipie £arbodat @nd metals
cesium carbonate, and the |ike), alkali earth netal
stehbamt Esanfwal cand thebdndtee, armhdnebel | BRéfs sukdl ias tin

met al, hydr carbonates sodi um hydr ogen bonate
CPLEEFum h”g‘@r darfondtE AT héoqe?ﬁefe‘f)r ikal tn the

dr m 23 hy
yé‘ﬁl&?&e,“’ﬂ?‘??ﬁ%ﬁﬁ%ﬁbxi% e o PR T T, e st
cah ®ganed b\ﬂﬁ’@lﬁoﬁﬂChmﬁ@tbtilohowﬂhbweaiétw g#d INesdium-carbon,
(triethylamne, tributylam ne, diisopropyl-

Ranleyl i alesl anBanky IGdelt t eplabiipumnmioxdglq 1, and the like
di azabi cycl of 2. 2. 2] oct.ane,
afespa.eafféﬁ. @[yei NGt Fefadiin e dife Ragpy Nickel, and the like

4. e, | ike)
S RN CEERR e T AT -
udiedBt MHcamspyiddi den 8bdethfeki ko) fapyiniidianed when it is

lutidine, collidine, and the like. Above all, _
Ctanriretemylcanﬁ nendedi epopoigd et pghdht hen in the co-existence

di net m napyri di.ne, r s. preferred
Stof Barg GUE GHET A GO ey Gt | GiF Like
can ke cg{d 'fgaeg{‘ohnwﬁq‘%‘ée l%fe:ﬁé?{‘&f Hggéﬁasn%%&fcl’chg agent
solvent, preferably int presence a sol vent

1EX8ﬁ'Q|e§$ ohnyheisotvenolivgltisle viiicH nefct sekvedistdBb the
whi ch does not disturb the reaction, such as
realctgdeomat edn h!pdrouaedonwitbhutroibmhi:atlon, and examples

i chl gr onet ha chl or oet h
gereof {g%{hég ethers (diet yl 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 1like), aromatic
hydrocarbons (benzene, toluene, xylene, and the like),

alcohols (methanol, ethanol, propanol, and the like), water,
and the like, 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.

In the reaction where a metal such as zinc, iron,
stannum, and the like, or a metal salt such as tin chloride,
and the like is used, any inert solvents which do not
disturb the reaction can be used without limitation, and

examples thereof include water, alcohols (methanol, ethanol,
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and the like), aromatic hydrocarbons (benzene,
toluene, xylene, and the like), ethers (diethyl

et her, diisopropyl ether, tetrahydrofuran, dioxane,
1, 2-di met hoxyet hane, and 15 the like), esters (ethyl
acetate, and the like), 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 like), nitriles

acetonitrile, .and th i ke di met hy| sul f oxi d
e, o el Mty ¢ R, ARV et Ak 2nd the
99| S NG AN, OF 28 SDEG OF Lhgse, SOl llidoy)  ether,
necessary, and also a mXture o any one(s) of "these
teAIne@iidy o ampt ar, .2 -ddires hsgfeaitigre t andalactl dy) , amides
appropriate solvent depending on the nethod used.
(A dVrel ige th i fctrimamgrdst hane, Noil-otiofedhy 1 2@ tashide, 1,3-

I ene,. _tetrahydraofuran, dioxane, , o
N e A o 28 Tifet i ocerdige,  nitriles

(]ac‘%'tq}rﬂsctﬂyile',z" g‘ggazoé éj! n‘i'ﬁ(’e)ey“ gk@ﬁatiénd ﬂﬁ?rocarbons
I't ke are preferred, and di chl oromet hane, chl orofiorm
(NeNzdingt hybfloeman deyasfepyrasd nectas e 163@eGi abhy a mixed
preferred. The present reaction can be carried out in

s@ et r avgerdfs ingenperat are feom acfenpeeaeurgobfents, if

under cooling_to under 30 heating. Fot exanple, the
SRS can b prBf GHEANS SBE o4t | BALBEE afhY SPbropriate
sto%%‘?{tat&%?eﬁéiﬁ&ogr{ Otﬁé‘efr!é‘%'fh'dd“gu%’aﬂt_ Bhotbeal1, ethyl
reaction xture; especially fromunder ice-cooling
dettde, Wherst eppof 0d pigpar sbgvehe compeurdnZlwdter and an
reacting a 5 conpound [8] with a conpound [5] can be
ad@mohiodd oan iather,si anl @amigmner tolthelst apdnhehe dike is

cogpound [4] and [5] are reacted. [Mnufacturing
PBEGEESEFor Starting Materials: Preparation of

conp 4] T f kRg.,t :
SR A A0 TE Shepe SjapbapRiLan 1S g our 1

th3] esen@acéf ve mdesllvaukue ysher @ofy dndrdts selvantyd which
group can be carried out in a simlar manner to the

dot a9 twiekirsd utie Wdenpaatdsidrp]camdoe [Biedrel tleaiet ebimiipation,
ALEF gga 8 Qgs égeggg% pgggfﬂgeiqgfggﬂé)sflqg h%&%qucgfiphatic
hydrocarbons, aromatic hydrocarbons, amides, esters (ethyl
acetate, and the like), organic acids (formic acid, acetic
acid, propionic acid, trifluorocacetic acid, and the like),
and a mixed solvent comprising two or more of these
solvents, if necessary. . It 1is 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. For example, the reaction can be preferably
carried out at a temperature of -10°C to the boiling point
of the reaction mixture.

The hydrogen pressure used in the catalytic

hydrogenation reaction is generally about 1-100 atm.
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can be isolated and purified by a procedure well known

in the field of organic chem stry such as

recrystallization, colum chronmatography, and the

i ke. The present conpound [1] or a pharmaceutically

20 acceptable salt thereof has an excellent inhibitory

effect on FXa, and hence is useful in the prevention

and treatnent of various disorders caused by thronbi

and epboli in, a nannaluée.g., human, nonkey, rabbit, |

dog, 10&t , TRRGLIRBr skIMep 9T hFsePrRERN tgu $RA1HPY, Vvaries
i ke, Ja I, SOf. i nel f —

d%%z%r?rt?lqggj g?lak}lh(eewgér%g{ango%pge&%orr%g@clﬁta%%éc é’%i rl{lae activity

ofeCtRéi catter @by alustelir;onhegeserserebrals oharglipn between

cerebral enbolism transient ischemc attack (TIA),

abeoulte 10c mdendlersosast Wdahalirsease such as

cerebrovascul ar. spasm after subarachnoi d henorrha

30 i d0Reee HeadRt 1A eaa %%ugéa_rbydcepsn&rly_aarctoergf?rstsional'
m%ﬁh%'fbog@q&?' ?&’ee%%@igeSt I C& fe, h ts fraéalétrfon can be

myocardi al Tnfarction, acute ny cardigﬁalnfarctlon,
cariedayit Ndaredd @pin@puh n@BﬁFMuﬁabthi]smi.thptalnmarwnbpriate
vascul ar di sorders, econony-class syndrone, kidney
deiadéydetingdi apentc imenah dipmeaserizhe osiodvent or without
glonerulonephritis, | gA nephropathy, and the Iike),
sPh¥SRbogenesis with atherosclerosis, periphera

art eni 1.Qn,_ 1Peri ral_ v ' :

Buer %gl 3 gls)segl:\%g)?’adle%pl ]&g'ﬁdrﬁr}% oa%ggklss s?:ca%ldi%:ésg{rﬁendatwel hout
linttataseyl asngogd i (Ek&hplds tdHaHUengsisde boron
after inplantation of a synthetic vascular prosthesis
tyibreplideenent botoart i ftrichlbedde, val viedatrimgtitylsilane,

Lntermttent ¢l audi catjon, thronbogenesis .and ,
L BBREIYE O Tt S AT A g the Like,

: it uIm ; .
SJiChgten ROSLANRSS SLASMNAR. STBIEL g g 11k ave

peeferaky.artery recanalization (PTCR), systemc
i nfl ammat ory response syndrone (SIRS), nultiple organ
fail Bny (IVEBS) , sohvenbsgehéshs dm nelt dasbupbr g¢hle reaction

circul ati on, blqo?%foaguLaLion_in case of bl ood
C&Pawgﬁg, ugiego e it N udtrte Wikt ur Bt e eXfdtes thereof
include halogenated hydrocarbons (chloroform,

dichloromethane, dichloroethane, and the 1like), amides
(N,N-dimethyl formamide, N,N-dimethylacetamide, 1,3~
dimethyl-2-imidazolidinone, and the 1like),  nitriles
(acetonitrile, 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. - |

The reaction can be carried out in a wide range of
temperature from a temperature of under cooling to under
heating, preferably from -78°C to the boiling point of the
reaction mixture.

The hydrolyéis can be carried out in a conventional
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20 rejection, organ protection and inprovenent of
function in case of transplantation, and the |ike The
present conpound is characterized in that'it shows
excellent inhibitory effect on FXa, decreased
toxicity, and causes few sizie effects (bl eeding, and
the like) that are 25 seen in the existing
anti coagul ants. When a FXa inhibitor has a snal
distribublon vqu (i nternal nedici ne/ bl ood
MEBREENt FAEPoRFE; e woul d be substantially free of

L S AL RPN copgjes vt on 5

hepat ot oxI Ci ccordin

cbAbkRiiohal ?zﬁ)ar@s@@,ci ahleyy thosgehavi ngh.t_iae reaction can be
di stribution volunme of 0.1-3.0 34 L/kg and the FXa
cbnHiubitedr yief f ect swintil arhe ma@Bervaltge dfhe 1@®avwd-erentioned
bel ow are substantially free of side effects such as
apk¥dphéPPpi dosis, hepatotoxicity, and the like, and

usef a te f t ng_thro [ 5

presght j% @ggﬁﬁﬁqe%f. ah ﬁ%ﬁ%&%e%fléélgeg%g% e ?Egﬁg or

dsprbtkhensal €anthe fpfcwé@t@@ igHom A c@ﬂarb@accat:r@aa out,
conposition conprising a therapeutically effective

whapbuneededi he ccompdugd tpl prang fa kpleammarsddodsal | y
acceptabl e carrier therefor. The harnaceutlca

I
IﬁéEB pabPEingr AraceshctUdeS e hbhos Magrrdets: (e@/’fgeparaltlon

F ﬁ 3f; ?blc gel atine, sorbit, tragacanth,
Pny A i done), ‘excipients(e.g., |actose,

sucr o8€, stCé;i Nf§t akitep RAAs St han I&'&Q@I@'ﬂ@tﬂe [SDr Byt ;reacting
glycine), lubricants (e.qg. nagne5|un1stearate tal c,
tpelyemﬁyﬂewb 1%] gloycd , rsattca? diirsivattdgreant se¥eofy. at its
o.starch) a wettin ent odi um, ,
cREhPyY LS GEPRRe I Hind h e FTRETaES ofpBURG PR Tged it in
n.qr h c al a
20 ating, AIFEEner et er@'é ot "EERBLERLE (2] ana
[B3r gpkerabkyedand be used as an 20 appropriate
phar maceutical preparation. Exanples of an appropriate
prepﬁhathentf@te@rébraamhmbém@aﬁhﬁwﬁﬂﬁﬁquﬂiounﬂﬁQ1give the
reparatlons (tahl ets, granul es, capsules, powder s

CQHBOPHQ IlPRe)SaTs At § 1e§u‘%b’én%?oﬁs Sdfdlakumangisy, to the.

above-mentioned reduction.

The step for preparing the compound [8] by reacting
the compound {10} with fhe compound [11] can be carried out
in a similar manner to the step where the compounds [2] and
[3] are reacted.

The step for intramolecular cyclization of the
compound [9] to give the compound'[8] can be carried out in
an appropriate solvent in the presence or absence of a
condensing agent, after converting the compound [9] into
reactive derivative by using an activator, if necessary,
and in the presence or absence of an acid scavenge.

The condensing agent includes conventional agents such

as N,N- dicyclohexylcarbodiimide (DCC), l-ethyl-3-(3-
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Exanpl es of an appropriate preparation for parentera
25 adm nistration include suppository, injections or
preparation for continuous infusion prepared using
distilled water for injection, physiological saline or
aqueous gl ucose solution, argbthe. like, or inhalant.
The dose of the conmpound [1] or a pharnaceutically 30
acceptabl e salt thereof of the present invention nay

RSB e RS R P gorso

tﬁépgo@ Sg;\bé%rﬂotr%/ igllnhg%ﬂﬂl%eas CDH f)H@h Y phBsbR®ryl-

range” of da pre erab y about
agléetQDﬁgAﬂg/Kﬂédﬂyl éyEXANBbgﬁhoﬁbeeprBEecb i anenthen like.
will be illustrated in detail by Exanples and
ABbﬁerehée BZanpE®E, obut dembdhﬁotlde tbezepdedst prigderred.
limted thereto. 10 Exa
N(sEeﬁmBP-SEyrq%. Rbe. ma@lﬁfeec hekyi B2 ety er &fs compound [3]

mcgédoxog@.ggho Bﬁgkkﬁﬁ%‘ﬂ@tfstkaaf banykham pahhenzation
rdbafsod; (Swxomasphahi nrcd-/| heyeliehexanggeaeloxyligdride, a

acid (120 ng) obtained in Reference Exanple 4 is
rdassoveecksiteed,n shtortdfer ks . nl ) Exandl eheodt camr @ctivator

added 1M thionyl _chloride sqluti in chlor f 540
thaF) Cand Bg NSSA nEhy CPBRREAS (G G nG [hetto the

%&é%ﬁ(r% | 3 %H'Jartiqfeat tHOPUB £ PR L YL e Eggeéy*ﬂou%lorlde,

e res Tl I nNg reacti on solution are a
o%ﬁ n%}fi'drid‘eh' 050QY thei Ntideey] ) - D& et Tioxyhebhdamhderide

ng) and pyridine (1 nm), and the mxture is
nsthpdedaat beoosetegpavanieatdyer ni ght. To the

An acid scavenger can also be used depending on the
method to be employed, which includes inorganic or organic
bases.

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

Examples of inorganic bases include alkali metal
carbonates (sodium carbonate, potassium carbonate, cesium
carbonate, and the 1like), alkali earth metal carbonates
(calcium carbonate, and the 1like), alkali metal hydrogen
carbonates (sodium hydrogen carbonate, potassium hydrogen
carbonate, and the 1like), alkali metaL hydroxides (sodium

hydroxide, potassium hydroxide, lithium hydroxide, and the

like). Examples of organic bases include tri-lower
alkylamines (triéthylamine, tributylamine, diisopropyl-
ethylamine, and the like), tertiary-amines (1,4~

diazabicyclo[2.2.2]octane, 1,5-diazabicyclo(4.3.0]Jnon-5-ene,

1,8-diazabicyclo[5.4.0]Jundec-7-ene; and the 1like), amines
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m xture i s poured saturated aqueous sodi um hydrogen
carbonate solution, and the mxture is extracted with

chl oroform The organic |layer is concentrated under 25
reduced pressure, and the resulting residue is

purified by 36 NHsilica gelzgol unmm chromat ography

(eluent: n-hexane/ethyl acetate = 1/1, then ethyl

acetate) to give the title conpound (158 ng). APCl-NM5

M Z: 487/ 489 MtH + 5 Exanpl e 2: t-But%I o

(¥, s mefhylepyidiidien- 2- yl ) ani Nolf-diethylaniline, 4~

carbonyl }-3- t.rans- 4- (35 oxonorphol i n-4-yl)eycl o | .
B Gy PP PH RO Shor?Ghe £00 ThEF) 410y Ty AENE, O aine,
cA10t aBHEOXY GO d - 2y Nk F obengghgeacizd 1(1. G etrhfl amine,

I's dissolved in tetrahydrofuran (50 m), and thereto

dii § sagded y2 8¥hsd dimimene tdr@Xinde Hyl avetrivanol 1 Jihe;2 o) .pyridine
After pouring toluene, the mxture is concentrated
igneeefesdededorpcagduiagd e téey|ngatf ¥8si due i s

suspended_in chloroform, (50 m), ,and theretp ar
addeﬁlP’SxaPﬁes@ﬁ‘Forir&éaczp&é’g“i)ca 4oty cartied Bt

phleNediaet Byl f gaprde (& droPg)o1iIdOWedH A EStdBTY Ndin  the
at roomtenperature for 3 hours. The reaction

psekehicen cifs a geneemitr.at ed under reduced pressure, and
chloroform (20 ml) is poured to the residue to give a
susp&Hanea ess5- of| oflee 2-sATepy dindilvelq 480Ynginghl solvent

ridi ne (453, pl). are.dissolved 2Q in chl orofar 30
wﬁgfb g@F{hEOEQAEéﬁﬁ{Qsgﬁﬁe}fggiéfnﬂbsuq%eagoF%%%ﬁ?nated
h&z&r@@ﬁ%@oﬂ"s‘) pW_:b?Fo:EcS‘f?o 2HSPeRehald BheRaLed, aboMeioddethane,

feaction solution is stirred at room tenperature for

afidhotins ahnike)oncentoratted uhgdroradboed pPressene, Timwluene,
residue is diluted wth ethyl acetate, 25 washed

xyhepessiand ythet B 1k69% adiidiriss pbeasshiim 1pfdedgerfiisopropyl
| fat [ uti t ted i, d 37
*EHpponar e s eI ORIARY SO bt ec HPEaq uggnane] and

tH@?@ﬁ%é‘W SWstate, aBehYaRIAAL [ 02h8MME theke), amides
sol ven

(N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-

in the

dimethyl-2-imidazolidinone, and the like), nitriles
(acetonitrile, and the like), dimethylsulfoxide, pyridine,
lutidine, and the like, a mixed solvent comprising two or
more of these solvents, if necessary, and also a mixture of
any one(s) of these solvents and water. It is preferred to
select any appropriate solvent depending on the method used.
Above all, dichloromethane, chloroform, toluene, Xxylene,
tetrahydrofuran, dioxXane, N, N-dimethylformamide, N, N-
dimethylacetamide, 1,3-dimethyl-2-imidazolidinone, pyridine,
and the like are preferred, and dichloromethane, chloroform,
N, N-dimethylformamide and pyridine are especially 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
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under reduced pressure. The resulting residue is
purified by silica gel colum chromatography (el uent:
n- hexane/ ethyl 5 acetate = 4/1) to give t-butyl

4-{[ (5-chl oropyridin-2- yl)

am no] car bonyl } - 3-ni trobenzogge (803 ng). APCI-MS M Z:
378 MtH + (2) t-Butyl

4-{[ (5-chl oropyridi n-2-yl)am noj -

carbonyl }-3-nitrobenzoate (3.2 g) obtained in Exanple

cza(rr)le 10uts afi 3ot e T atieee r@ﬁydﬂ@f Gr&e (Be Molldmp roint
t dd k t
o e S i ™ NGRS ot G 6 bihags Yy dFBy e ciif ool ing

te3 eate@,) overnight. The insoluble materials are

removed by filtration on Celite and the filtrate is

conc @hfler atte ufitderpr gshrciady ptiessuorpohbdTHR Ir €81 dtemnatsing - a
purified by silica gel colum chromatography (eluent:
COMPOUBFor 1A lot Wy Fh age Gamos D) n§1t§ag.3@tcm d out in a

SRR AP LS dnZetl ar nelemBonvIaheses
a3 e PR t4d [ (5-chloropyridin-2-yl)- 20
am no] car bonyl } benzoate (278 ng) obtained in Exanple

[RE2) faict utrrieat ebddess sfoi | Stapahner Maa elniarms:e Prdmaration
%lve the title conmpound (190 ng). APCI-MS M Z:
57r8oeH (4135 Exanpl e 3:

Chl di_n- 2- bony!
({[t&gﬁs Satoez%o é'sn'g”rra?ay.l?v%T %g%b“gﬁ%{ﬂ][:%}bgﬂylﬁeaﬁﬁtmg

thR0) =oREHEAHC A d 38 +HO trBut d [3
{[%% ghlorop@flgln 5 yI)amlﬁﬁﬁgﬁ%%nyla]S or a reactive

de{rﬁwaanyﬂth&r@mmmdﬂsu adbdxydy o rahgxyddrc rdaryd g ised out
.ino)- benzoate (293 ng) obtained in Exanple 2 is

igi §s§|l@ééa|rnm9n@l¢lrort@fé‘ﬂ"m Ctemivhersmdtheheramreunds [2] and
? ded 4Neh %gen chl ori de-di oxane soluti-on (10 m)
|F6ﬁe5 Sy Stirring at roomtenperature for 3 days.

To t B8l RafidAhEP! §Ei @Rel %ré’é&ﬂ@dﬂq\réﬁgﬁ’&ﬁp)ﬂhu%t KeFoduced
and the solid precipitates are collected

chnl&Kﬁtlswﬂate®|amdtperuiuba.¢qnpmupﬂo¢€80re ¥@1dg)known in
tEngfiﬁgZ;f4%ggggitMgﬁemlstry 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 various disorders caused by thrombi and emboli in a
mammal (e.g., human, monkey, rabbit, dog, cat, pilg, horse,
bull, mouse, rat, guinea plg, and the 1like), which
disorders include, for example, 'stable angina pectoris,
unstable angina pectoris, cerebral thrombosis, cerebral
infarction, cerebral embolism, transient iséhemic attack
(TIA), ischemic éerebrovascular disease such as

cerebrovascular spasm after subarachnoid hemorrhage,

ischemic heart disease caused by coronary artery
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Exanple 4 : N - (5-Chloropyridin-2-yl) -MN4,

N4- di met hyl -

({[trans-4-(3-oxonorpholin-4-yl)cycl ohexyl]carbonyl } am

i no)- terephthal am de 15

4-{[ (5-Chl oropyri di n- 2- yI)aq%yo]carbonyl}-3-({[trans-

4 (3 oxonor phol i n-4-yl) cycl ohexyl ] car bonyl } am no) benzo
acid (50 ng) obtained in Exanple 3 is dissolved in

yr|d|ne 20 (1 M), and thereto are added

gm@bﬁgleamsné hydr@@M@fﬁttj@e (Z@hr@)nlc heart failure,

benzotri a ole

h
P REE R P nOBEBBS LR bo AT s hwp&é%ﬁ%( Eigarction,
pﬁghonaE ||0Wﬁ%a@%t§%hrr'ngdyhon QP t enpey Al foré?ﬁonary

hours. To fhe reaction sblution i's poure saturag
vaguedds sddiditie dyy,drageiomy dDass esgntivbnen, kaddelhelisease
m xture is extracted 5 with chloroform The organic
Ida;lbﬁtm corizaht rdatsazaamder:hrpe@lac e@l@n@s@m@eplamtme Iga
uItl residue,is ggrlfl NH-s Ilca

n&ﬁ EHQPSBVaphy ¥ uenten-n PethyF ?g?BeSlill with

BRI SR e e (2

vAn68sChlcenepyiongi munddr % (d{isa88; 4dédp vein thrombosis,
oxonor phol i n-4-yl)cycl ohexyl ] carbonyl } am no) - 4-
d%ﬁﬁ?mpaéﬁ@ﬁethyl)b@hzaﬁﬁﬁéulér(l) ~ coagulation (DIC),

t fI th d ,
B BbRERHF ot ori 1 38 ERT S Shant therdhohEFichgdasular
pesghxéseel 06+ A8 ot Slerlnle angt NebirdirieliByl  gLane d@a%@e or
drops) fol y stirring at roomtenperature for
jhonts. Th@téelaﬁtt@ﬂtsol@la@@m@ts@mpentﬂmcﬁﬂow@&% and

reduced 20 pressure, and to the residue is poured
rearetBFoPm @G em )blqczsi obt edwl at tempeasppatrTatbpnf stuigh as
PRguBpPraRRe (S Rel RIS Lo te b BRHGRPREStY  (PTCR)
PSS T LIS OB N S o
(BTCR} gd aystenirt el atmieof or BedisrisSe andyrdlrome (SIRS),
multiple organ failure (MODS) , thrombogenesis in
extracorporeél 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
excellent inhibitory effect on FXa, decreased toxicity, and
causes few side effects (bleeding, and the like) that are
seen in the existing anticoagulants.

When a FXa inhibitor has a small distribution volume
(internal medicine/blood concentration), it would be
substantially free of side effects such as phospholipidosis,

hepatotoxicity, and the like Accordingly, FXa inhibitors,

especially those having the distribution volume of 0.1-3.0
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concentrated under reduced pressure. The residue is
diluted with ethyl acetate, washed successively wth
10% aqueous potassi um hydrogen sul fate sol ution,
saturated aqueous sodi um hydrogen carbonate sol ution
and saturated 5 brine, dried3pver magnesium sul fate,
and ‘evaporated to renove the solvent under reduced
pressure. The resulting residue is suspended into

n- hexane, filtered and dried to give

Likgs -0 ey Frai Anpipitorwniefteat (vithi delreon’ia(Eshyl(V)ﬂue of
1 d .13 . APCI - M.Z:. 346/ 348] MtH] +
R SRk o Pt gty f-";ls)tﬁg-%ﬁiatlg[é’- 6 i s e]fofec_zgs such
a%et BibrpROZapL d6si 4, 73ngpabiaknedtin Exagrl eno()ils, ang
treated in a simlar manner to Exanple 2(2) fo give 2-
uarifnd- bs( 8- medarepynitdifor2 tyleht4nigt rihfdowtyossiat.hyl ) benz
amide  (1.55 g). APCI-M5 M Z: 316/318] MtH + 15 (3)
2- AnT RS- NRZRS&H for op9RPaPRd 2- Y- 4-q% r i 8] udhgrmaceutically

I ' : 6 bt aj [ lLe 5(2) is
T T | . bt Bt o TP IS lated { nbito 2
pggkgggeﬁﬁgegﬂndceﬁégsﬁghonApgme§i¥ﬁ%@ 5%5/%%aﬂﬁﬂﬂd%ically
eﬂféﬁt@ggoampyntdbm-Ehylhoﬁpbhbﬁrqna-%m@Qa pharmaceutically

oxopyrrolidin-1-yl)cycl ohexyl]carbonyl } am no) - 4- .
aEFPP%PHéFone@%W}%énza‘?ﬁ%Pée F-0 NH Zre  pharmaceutically

- Aminps N-(5-chl oropyridi,n-2-yl)-4-(tci,fluoronmethyl)-
BRINABE £33 Nar ontar el Filebats o Ripdi¥ange -2 syrup,
glihans- 4-£2akle 0x0pyr gahbdiRel- y1 ) cys phexanecar Rgd G n e,

acid (63 ng) obtainéd in Reference Exanple 2 are
poilguipdlpprac$idbha), nexobepiéntExample Ldot@iye therose,

title compound (95 ng). APCI-M5 MZ: 509/511[ MtH + 5
CEXBnpl 3L Cv (5PehiRSEINY | dPhosPhRTed, 5-ehretthoxygdycine),

1&%L55§H§é4'&9&?59”%5%%%%&%&?'XL%§¥3¥8?6X¥$ﬂ§?r?Qﬂ%g@hylene
glycol, silica), disintegrants (e.g., potato starch) and
wetting agents (e.g., sodium lauryl sulfate), and the like

The compound [1] of the present invention or a
pharmaceutically acceptable salt theréof can be
administered orally or parenterally, and be used as an
appropriate pharmaceutical preparation. Examp;es of an
appropriate preparation for oral administration include
solid preparations (tablets, granules, capsules, powders,
and the 1like), solutions, suspensions and emulsions.
Examples of an appropriate preparation for parenteral
administration include suppository, injections or
preparation for continuous infusion prepared using
distilled water for injection, physiological saline br
aqueous glucose solution, and the like, or inhalant.

The dose of the compound [1]. or a pharmaceutically

acceptable salt thereof of the present invention may vary
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am no) benzam de 10 (1)
N- (5-Chl oropyridin-2-yl)-4,5-di nmet hoxy-2-nitro-
benzam de (2.73 g) is treated in a simlar manner to
Exanple 2(2) to obtain
2-am no- N- (5-chl oropyridi n- 23yl ) -
4, 5-di met hoxybenzam de (2.53 g). APCI-M5 M Z:
308/ 310[ MtH] + (2)
2- Ami no- N- (5-chl oropyri di n-2-yl) - dlnethoxy 15
dgprpginde op1 2B engrmdbd gitaad iom E)@é\lﬁﬁlse 2rs) the poeat etpight

agg iQ%Iar nn%r to Exaqﬁqurs%gF gi,v.e he tsgbgrlty of

tExamRlses &, 33 2G4 Th?sMffsﬂ?néhélgréﬁbéoo@%%‘&d% ando 50

carboxylic acids are treated in a simlar manner to

mEX&apldayl beedierabillye abowt! @wilnd oc Glp agrdsy./ 4 .EX.

No. St ruct ur ePhysi cochem cal Properties d CN Fi 8NH
APClI - VS oM Z: 491/493 [MH+ 0 0 C1 H3C N | APC |
-M5 O9NHH M Z: 471/ 473 MWH + 0~11" O
EXAMPLES

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

construed to be limited thereto.
Example 1: N- (5-Chloropyridin-2-yl)-5-methoxy-2- ({ [trans-

4- (3-oxomorpholin-4-yl)cyclohexyl]carbonyl}lamino)benzamide

Trans-4- (3-oxomorpholin-4-yl)cyclohexanecarboxylic
acid (120 mg) obtained in Reference Example 4 is dissolved
in chloroform (3 ml), and thereto are added 1M thionyl
chloride solution in chloroform (540 1) and N,N-
dimethyl formamide (one drop), and the mixture is stirred at
room temperature for 7 hours. To the resulting reaction
solution are added 2-amino-N-(5-chloropyridin-2-yl)-5-
methoxybenzamide (111 mg) and pyridine (1 ml), and the
mixture is stirred at room temperature overnight. To the
mixture is poured saturated aqueous sodium hydrogen
carbonate solution, and the mixture 1is extracted with
chloroform. The organic layer 1is concentrated under

reduced pressure, and the resulting residue is purified by
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A N Ja e 10NH APCI-Ms o oM Z: 457/459[MtH + O o
i ~N NH APCI-M5 110 M Z :487/489 [MVH + H Co .,, ©
od \I NHAPC-M 120 M Z: 456/ 458 [MtH + o(::) "N
Lo 43
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NH-silica gel column chromatography (eluent: n-hexane/ethyl
acetate = 1/1, then ethyl acetate) to give the title
compound (158 mg). APCI-MS M/Z: 487/489[M+H]"

Example 2: t-Butyl 4~{[(5-chloropyridin-2-yl)amino]-
carbonyl}-3-({[trans-4- (3-oxomorpholin-4-yl)cyclohexyl]-

carbonyl}amino)benzoate

o

HN™ N
0
:‘f 0 NH
¥ CH,0 OJ%(:L 0
.
(0
(1) 4- (t-Butoxycarbonyl)-2-nitrobenzoic acid (1.0 g)

is dissolved in tetrahydrofuran (50 ml), and thereto is
added 28% sodium methoxide in methanol (0.72 g). After
pouring toluene, the mixture is concentrated under reduced
pressure. The resulting residue is suspended in chloroform
(50 ml), and thereto are added oxalyl chloride (489 ul) and
N,N-dimethylformamide (2 drops) followed by stirring at
room temperature for 3 hours. The reaction solution is
concentrated under reduced pressure, and chloroform (20 ml)
is poured to the residue to give a suspension. 5-Chloro-2-
aminopyridine (480 mg) and pyridine (453 ul) are dissolved
in chloroform (30 ml), and the solution is ice-cooled. To
the solution 1is added dropwise the suspension prepared
above. - The reaction solution 1is stirred at room
temperature for 8 hours and concentrated under reduced
pressure. The residue 1is diluted with ethyl acetate,
washed successively with 10% aqueous potassium hydrogen

sulfate solution, saturated aqueous sodium hydrogen
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Ex. No. StructurePhysi cochem cal Properties cF~ o

CN
NH APCI - M5 130 M Z: 437[ M+H + 0,5~11."C) '-'No d CH
o U ~NNI 14NH APCl-MS O~ M Z: 471/ 473[ MrH] + 6 C
o C N 15NHAPCI - MB M Z: 475/ 477[ MeH] + O

37

carbonate solution and saturated brine, dried over
magnesium 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 = 4/1) to give t-butyl 4-{[(5-chloropyridin-2-
yl)amino]carbonyl}~3-nitrobenzoate (803 mg) . APCI-MS M/Z:
378 [M+H]* \

(2) t-Butyl 4-{[(5-chloropyridin~2-yl)amino]-

carbonyl}-3-nitrobenzoate (3.2 g) obtained in Example 2(1)
is dissolved in tetrahydrofuran (50 ml) and thereto is
added Raney nickel, and the mixture is stirred at room
temperature under hydrogen pressure (3 atm.) overnight.
The insoluble materials are removed by filtration on Celite
and the filtrate is concentrated under reduced pressure.
The residue is purified by silica gel column chromatography
(eluent: chloroform/ethyl acetate = 20/1) to give t-butyl
3—amino—4—{[(5—chloropyridin—2-yl)amino]carbonyl}benzoate
(2.3 g). APCI-MS M/Z: 348[M+H]?

(3) t-Butyl 3-amino-4-{[ (5-chloropyridin-2-yl) -~
amino]lcarbonyl}benzoate (278 mg) obtained in Example 2(2)
is treated in a similar manner to Example 1 to give the
title compound (190 mg).

APCI-MS M/Z: 557/559[M+H]*

Example 3: 4-{[(5-Chloropyridin-2-yl)amino]carbonyl}-3-
({ [trans-4- (3-oxomorpholin-4-yl)cyclohexyl]carbonyl}amino) -

benzoic acid




H C, N ' 16a NHAPCI-MS M Z:455/457[MtH + O /o J
N / NH APClI-Ms 170~,, O M Z: 441/ 443 M+H] + 6 44 Ex.
No. St ruct ur ePhysi cochem cal Properties d ~ uzycl
a 18NH APCI - M5
38
=~

t-Butyl 4-{[(5-chloropyridin-2-yl)amino]carbonyl}-3-

({[trans-4- (3-oxomorpholin-4-yl)cyclohexyl]carbonyl}amino) -
benzoate (293 mg) obtained in Example 2 is dissolved in

5 chloroform (10 ml), and thereto is added 4N hydrogen
chloride-dioxane solution (10 ml) followed by stirring at

room temperature for 3 days. To the reaction solution is
poured diisopropyl ether, and the solid precipitates are
collected by filtration to give the title compound (280

10 mg). ESI-MS M/Z: 499/501[M-H]"

Example 4: N!- (5-Chloropyridin-2-yl)-N*, N'-dimethyl-2-

({ [trans-4- (3-oxomorpholin-4-yl)cyclohexyl]carbonyl}amino) ~

terephthalamide
15
/ |CI
NN
s 0
He A
3
0 0)""-.@ 0
NN
L0
4-{[ (5-Chloropyridin-2-yl)amino]carbonyl}-3-({ [trans-
4- (3-oxomorpholin-4-yl)cyclohexyl]carbonyl}amino)benzoic
acid (50 mg) obtained in Example 3 is dissolved in pyridine
20 {1 ml), and thereto are added dimethylamine hydroéhloride

(20 mg), 1l-hydroxybenzotriazole (27 mg) and l-ethyl-3-(3-
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01~11, 0 M Z 440/ 442 [MH+ 6 A CH3 O O 9 aN NH
APCI - N5 19] M Z: 459/ 461[MtH + 0 CH3 CH3 G O O ~ N
N 20NHFi APCI - M5 0~ oM Z: 463/ 465[ MrH] + CH3 CH3 O o
C H3
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dimethylaminopropyl)carbodiimide hydrochioride (40 mg),
followed by stirring at room temperature for 20 hours. To
the reaction solution is poured saturated aqueous sodium
hydrogen carbonate solution, and the mixture is extracted
with chloroform. The organic layer is concentrated under
reduced pressure, and the resqlting residue is purified by
NH-silica gel column chromatography (eluent: n-hexane/ethyl
acetate = 1/1, then ethyl acetate) to give the title
compound (28 mg). APCI-MS M/Z: 528/530[M+H]"

Example 5: N- (5-Chloropyridin-2-yl)-2-({[trans-4- (3~
oxomorpholin-4-yl)cyclohexyl]carbonyl}amino)-4-

(trifluoromethyl)benzamide

Cl

o

(1) 2—Nitro—4—(trifluoromethyl)benzoic acid (3.0 qg)
is suspended in chloroform (25 ml), and thereto are added
oxalyl chloride (1.67 ml) and N,N—dimethylformamide (2
drops) followed by stirring 'at room temperature for 3
hours. The reaction solution is concentrated under reduced
pressure, and to the residue 1s poured chloroform (20 ml)
to obtain a suspension. Chloroform (30 ml) is added to 5-
chloro-2-aminopyridine (1.56 g) and pyridine (1.55 ml), and
the solution 1is ice-cooled. To the solution is added
dropwise the suspension prepared above. '~ The reaction

solution is stirred at room temperature for 8 hours and
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N N H 21NH APCl - MS oM Z: 443/ 445 MtH| + CH3 CH3 O a
22N APCl - M5 H NHM Z: 429/ 431 MtH] + CH3 CH3 45 Ex.

No. St ruct ur ePhysi cochem cal Properties G o0 eN N
APCI - M5 230 M Z:428/430[MH + C "'N | CH3 CH3
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concentrated under reduced pressure. The residue is
diluted with ethyl acetate, washed successively with 10%
aqueous potassium hydrogen sulfate solution, saturated
agueous sodium.hydrogen carbonate solution and saturated
brine, dried over magnesium sulfate, and evaporated to
remove the solvent under reduced pressure. The resulting
residue is suspended into n-hexane, filtéred_and dried to
give N-(5-chloropyridin-2-yl}-2-nitro-4-(trifluoromethyl)-
benzamide (4.73 g). APCI-MS M/Z: 346/348[M+H]"

(2) N- (5-Chloropyridin-2-yl)-2-nitro-4-(trifluoro-
methyl)benzamide (4.73 g) obtained in Example 5(1) is
treated in a similar manner to Example 2(2) to give 2-
amino;N—(5—chloropyridin¥2—yl)—4—(trifluoromethylibenzamide
(1.55 g). APCI-MS M/Z: 316/318[M+H]*

(3) 2-Amino-N- (5-chloropyridin-2-yl)-4-(trifluoro-
methyl)benzamide (126 'mg) obtained in Example 5(2) is
treated in a similar manner to Example. 1l to give the title

compound (183 mg). APCI-MS M/Z: 525/527[M+H]*

Example 6: N- (5-Chloropyridin-2-yl)-2-({[trans-4-(2-
oxopyrrolidin-1-yl)cyclohexyl]carbonyl}amino)-4-

(trifluoromethyl)benzamide

2-Amino-N- (5-chloropyridin-2-yl)-4- (trifluoromethyl) -

benzamide (72 mg) obtained in Example 5(2) and trans-4-(2-



10

15

20

O C N\N 24NH APCI - MB O~.,.M Z: 477/ 479 MeH + ~j o O
NC HNNH 250 APCI-MS C M Z: 457/ 459 M+H| + A 14 C |
.10 HC 26NH APCI-MB I () M Z:455/457[MeiH+ ONo C O

41

oxopyrrolidin-1-yl)cyclohexanecarboxylic acid (63 mg)
obtained in Reference Example 2 are treated in a similar
manner to Example 1 to give the title compound (95 mg).

APCI-MS M/Z: 509/511[M+H]?

Example 7: N- (5-Chloropyridin-2-yl) -4, 5-dimethoxy~2-
({[trans-4- (3-oxomorpholin-4-yl)cyclohexyl]carbonyl}-

amino)benzamide

_ HN™ N
0 0
0 NH
LA .
)
L0
(1) N~ (5-Chloropyridin-2-yl)-4, 5-dimethoxy-2-nitro-

benzamide (2.73 g) is treated in a similar manner to
Example 2(2) to obtain 2-amino-N-(5-chloropyridin-2-yl)-
4,5-dimethoxybenzamide (2.53 g). APCI-MS M/Z: 308/310[M+H}"

(2) 2-Amino-N- (5-chloropyridin-2-yl) -4, 5-dimethoxy-
benzamide (123 mg) obtained in Example 7(2) is treated in a
similar manner to Example 1 to give the title compound (163

mg) . APCI-MS M/Z: 517/519[M+H]*

Examples 8-33
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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Ex. No. Structure Physicochepical
Properties
o Z Cl
cl ' X I
L
8 NH APCI-MS
P . M/Z:491/493 [M+H}*
: )
~_Cl
H,C 1 |
gesn
9 mﬁ APCI-MS
07 O\NO M/Z:471/473 [M+H]*
(0
o Z Cl
N l
o
NH APCI-MS _
10 O//JON . M/Z:457/459 [M+H]*
9
o Z Cl
o
” N
11 NH APCI-MS
nc° o//Jf,..C JOH M/Z:487/489 [M+H]*
(o
o
@i :
NH APCI-MS
12 O//IO\N o M/Z:456/458 [M+H]*
@




20NH H O M Z: 415/ 417 [MtH + ON C

APCI - M5 300 M Z: 461/463[MH + NH O C O f

H N C O&3
Cl N

APClI - M5 31NH o M Z: 465/ 467 [MHl+ ONLOCI O H3C \
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Ex. No. Structure Phy51cocheplcal
Properties
0 /’I Cm
N
o
NH APCI-MS
13 O/J.,,,,O\N . M/Z: 437 [M+H]*
J“o
o o /’| cl
o
NH APCI-MS
14 P M/Z:471/473 [M+H]*
l (o]
o Z l Cl
NH APCI-MS
1> . M/Z:475/477 [M+H]*
Y Cl
HSC\C(ﬁ\u \NI
N APCI-MS
16 P : £ M/Z:455/457 [M+H]*
o Z | Cl :
X
oL
NH APCI-MS
17 o),,,, M/Z:441/443 [M+H]?
| l o]




32N APCI -
N 33NH o APCI -

M5 NH o M Z: 445/ 447 MtHH+ ON O CI \ N
M5 O NM Z: 431/ 433[ MtH] + 0 Exanpl e 34:
N-(5-Chl oropyridin-2-yl)-3-(.{[trans-4-(2-

oxopyrrolidin-1-yl)cycl ohexyl]carbonyl } am no) - 2- napht h
am de 47 (1) A suspension ofg#2H naphth[2,3-d][ 1

3] oxazi ne- 2,4(1H)-dione (216 ng) and
2-anino-5-ch|oropyridine (202 ng) in xylene (5 n1) i's
st irred—at—150Cfor—13—hours,—and—5thergto
: PHYSY
4-jlﬁnthyban1nopyr|d|nsttmdtarag) and the ﬂ £ QOChemlcal
st iH+ed—at—150C for another—3—hours—he .caut.un les
solution is ¢oncer}rafed under reduced pressure and
the resulting a\'i suspended in ethyl acetate,
and filtered|t embve insoluble material $.p~F¢s
filltratle 10 i|s cogﬁentrated under reducedwgre 3?&%%2[M+H]*
and the residue io fioed by silica ge és
chfomat ogr aphy (elu hexane/ et hyl acetate = 2/1)
to|give S-anino N-(5-
c hl-eropy+i-di+ 2 Haputh p-de—( 24— APS—NG
m z: 298/ 300[ MeH] + 15c(2)
Trans-4-(2-o>«u ol j | ) cycl ohexane- carboxylic
acid (40 ny) obt ed ﬂn F?leference Exanplie 2 is
19 NH APCI-MS
M/Z:459/461 [M+H]"
o
\/K@%
CH,
o z Cl
Cl NS |
o
20 NH APCI-MS
o,/J,,,, : . M/7:463/465 [M+H)*
)
. CH:!
o Z I Cl
H:‘C\d\ N
N N
H
21 NH APCI-MS
0,/1,,, M/Z:443/445 [M+H]"
‘[ I (0]
\/QCH:»
CH,
o V | Cl
o
N N
H
27 NH APCI-MS
S M/Z:429/431 [M+H]*
O
|  CH,
CH,




di ssolved in chloroform (3 nm),
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hour s.
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and t her
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eto are added

chloride (15 pl) and N, N-di net hyl formam de (1
foll owed by stirring at
To 20 the reaction solution are added

erature for 15

3-am no- N- (5-chl oropyridi n- 45yl)-2-napht ham de (31
ng) obtained in Exanple 34(1) and pyridine (1 m),

and the m xture is stirred at room tenperature for 12
hoprs—AfterTaddimg—trans=—4=-(2- Physicochemical
oxppyxt oNodi n- 1- yI)cycBbhexaneearboxyllc acid I% Pes
1 R5et hyl 3 /Q ditret !ern a4 HOPt \J|Jyl ) carbociir—de
hydrochl ori d¢ (42omg) 4- (di met hyl am no) pyri di ne
(56 nmy), the|m upe 48 HlHedatronntamaanne
for another 12 rsi To the reaction solution is
pour ed sat ur ated”agyeous sodi um hydr ogenAeaibMBat e
solutiom and the fgjxture is extracted WwMyl:428/430[M+H]"
chloroform The extr" ish@ried over sogliumsulfate 5
ang evaporated to rei;jg\ﬁ sol vent undér reduced
pressure. The resulting r ;iﬂue is purified by
NHisilica gel colum chrofatography (el dent:
n-1exane/eth;| acetabe = , then 1/4) |to give title
coppound (36 APS Z: 491/ 493[ MHH] + 10
Exanpl e 35: P+( or%pyW|d|n 2-yl)-3-({[trans-4-(3-
oxonor phol i n4-y vk ohexyl ] car bonyl } am| B&CayMSdi ne- 2
- tarbd¥ani de ci 15,J M/%:477/479 [M+H]*
Tr ans- 4- ( 3- oonor prPoI |Ie‘icycl ohexanec¢ar boxyl i c
acild (120 ng)| obtai ned N rence Exanple 4 is
di $solved in chloroform( ), and thereto are added
IMrthironyt—ghtortde=chigrofgrmmsotution (540 fi1) and
N, N di net hyl 1 d §E%§fop), foll owed by stirring
at [room 20 tenye Heyfor~7 hours. To the reaction
solution are PCI —MS
3-'M|ME$+(5-chIoropﬁP|d|n 2-yl) pyridi ne- 457/459[M+H]
cafboxam de (|99 ny) o&h rigine (1 m),
mxture is gqtirred at E;gig}/{enperature cvernl ght.
Affer poring| saturated aqg gogs sodi um hydr ogen
calhonate sollution to the
o Z Cl
0 \Nl
He H APCI-MS
.26 NH o M/Z:455/457 [M+H]*
O)\/\/\,&
o Z Cl
Cl\d]\ N | .
N~ N
H APCI-MS
21 NH 5 M/7:449/451 [M+H]*
o)\/\/\,é
o A~ C
H,C \N|
N APCI-MS
28 NH

M/Z:429/431 [M+H]"
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APCI - M5 M Z: 458/ 460 MrH| + Exanpl es 36- 44 The
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t h¢—10foll dwing conpounds. erties
No.StructurePhyS|coghe opertles Cl oi HICN
~N|[36NH APCI -|M5 oM #: 4Jz2/ 74[M+H]+0CI NN H\N NH
APCI - M5 370 |i, ANA444 [MH + 6. [CL HSC N\ N
380 APGgMs APCI-MS
M/Z:415/417 [M+H)*
= Cl
0 X I
H,C NN
30 \[::I%L APCI-MS
4i:/A\/A\ 2 M/Z:461/463 [M+H)*
o] N/U\
O
R o~
Cl NS i
o
31 APCI-MS
, j”\/\/\ a M/Z:465/467 [M+H]*
0 N/lj
(o
o Z l Ci
H,C N
3 H N
32 APCI-MS
)NH\/\A Q M/Z:445/447 [M+H]*
o NJLW
b
o = l Cl
>
NN
33 APCI-MS
)NH\/\/\ Q M/Z:431/433 [M+H])"
0 NJLW
o

Example 34:

N- (5-Chloropyridin-2-yl

)=3— ({ [trans-4- (2~

oxopyrrolidin-1-yl)cyclohexyl]carbonyl }amino)-2-naphthamide
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oo
OME:Lﬁé

(1) A suspension of 2H-naphth[2,3-d][1l,3]oxazine-
2,4(1H)-dione (216 mqg) and 2-amino-5-chloropyridine (202
mg) in xylene (5 ml) is stirred at 150°C for 13 hours, and
thereto added 4-dimethylaminopyridine (14.4 mg) and the
mixture is stirred at 150°C for another 3 hours. The
reaction solution 1is concentrated under reduced pressure
and the resulting residue is suspended in ethyl acetate,
and filtered to remove insoluble materials. The filtrate
is concentrafed under reduced pressure, and the residue is
purified by silica gel column chromatography (eluent: n-
hexane/ethyl acetate = 2/1) to give 3-amino-N- (5-
chloropyridin-2-yl)-2-naphthamide (24 mg).

APCI-MS m/z:298/300 [M+H]}"

(2) Trans-4- (2-oxopyrrolidin-1-yl)cyclohexane-
carboxylic acid (40 mg) obtained in Reference Example 2 is
dissolved in chloroform (3 ml), and thereto are added
thionyl chloride (15 ul) and N,N-dimethylformamide (1 drop)
followed by stirring at room temperature for 15 hours. To
the reaction solution are added 3—amino—N—(5—chloropyridin¥
2-yl)-2-naphthamide (31 mg) obtained in Example 34(1) and
pyridine (1 ml), and - the mixture is stirred at room
temperature for 12  hours. After adding trans-4-(2-
oxXopyrrolidin-1l-yl)cyclohexanecarboxylic acid (43 mg), 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride -
(42 mg) and 4-(dimethylamino)pyridine (56 mg), the mixture
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is stirred at room temperature for another 12 hours. To
the reaction solution is poured saturated aqueous sodium
hydrogen carbonate solution, and the mixture is extracted
with chloroform. The extract is 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: n-hexane/ethyl acetate =
1/1, then 1/4) to give title compound (36 mg).

APCI-MS M/Z: 491/493[M+H]"

Example 35: 'N- (5-Chloropyridin-2-yl)-3-({[trans-4- (3~
oxomorpholin-4-yl)cyclohexyl]carbonyl}amino)pyridine-2-

carboxamide

Trans-4- (3-oxomorpholin-4-yl)cyclohexanecarboxylic
aclid (120 mg) obtained in Reference Example 4 is dissolved

in chloroform (3 ml), and thereto are added 1M thionyl

chloride~-chloroform solution (540 ul) and N, N-
dimethylformamide (1 drop), followed by stirring at room
temperature for 7 hours. To the reaction solution are
added 3-amino-N- (5-chloropyridin-2-yl)pyridine-2-
carboxamide (99 mg) and pyridine (1 ml), and the mixture is
stirred at room temperature overnight. After poring

saturated aqﬁeous sodium hydrogen carbonate solution to the

reaction solution, the mixture is extracted with
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acid (1193 ng) obtained in Reference Exanple 4 is

di ssolved in thionyl chloride (10 m), and the

mxture is stirred at roomtenperature for 18 hour s.
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Example 45: Methyl 3-({[trans-4-(3-oxomorpholin-4-yl)-

cyclohexyl]carbonyl}amino)thiophene-2-carboxylate

|S 0—CH,
L
0={NH
¢
0
Trans-4- (3-oxomorpholin-4-yl)cyclohexanecarboxylic

acid (1193 mg) obtained in Reference Example 4 is dissolved

in thionyl chloride (10 ml), and the mixture is stirred at
room temperature for 18 hours. The reaction solution is
concentrated under reduced pressure. The residue 1is

subjected to azeotropic distillation with toluene and
dissolved in chloroform (7 ml). Methyl 3-aminothiophene-2-
carboxyléte (79 mg) is dissolved in pyridine (3 ml), and
thereto is added the chloroform solution (1 ml) prepared
above under ice-cooling. The reaction solution is warmed
to room temperature and stirred for 21 hours. To the
reaction solution 1is poured saturated aqueous sodium
hydrogen carbonate solution, and the mixture is extracted

with chloroform. The organic layer is successively washed
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with water and 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: n-hexane/ethyl acetate =
1/1) to give the title compound (188 mg). APCI-MS M/Z:
367 [M+H]"

Examples 46-68
The corresponding amino compounds and carboxylic acids
are treated in a similar manner to Example 45 to give the

following compounds.
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&
2-Amino-5-chloropyridine (179 mg) 1is dissolved in
chloroform (5 ml), and there to is added dropwise 0.98 M
trimethyl aluminum-hexane solution (1.42 ml)  under ice-
cooling. The reaction solution  is stirred at room
temperature for 0.5 hours, and thereto is added methyl 3-
(f[trans—4j(3—oxomorpholin—4—yl)cyclohexyl]carbonyl}aminb)—
thiophene—2—carbéxylate (170 mg), and the mixture is heated
to reflux for 18 hours. After allowing to cool, to the
reaction mixture is added 10% hydrochloric acid (4 ml), and
the mixture is extracted with chloroform. The organic
layer 1is washed éuCcessively with water and saturated
brine, dried over sodium sulfate, and evaporated to remove
the solvent under reduced pressure. The resulting residue
is purified by NH-silica gel column chromatography (eluent:
chloroform) to give the title compound (172 mg). APCI-MS
M/Z: 463/465[M+H]"

Examples 70-92
The 'corresponding esters are treated in a similar

manner to Example 69 to give the following compounds.
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Examples 93-105
The corresponding amino compounds and carboxylic acids
obtained in Reference Examples 8-11 are treated in a

similar manner to Example 1 to givé the following

compounds.
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Ex. No. Structure

Reference Example 1: Methyl trans-4-[(t-butoxycarbonyl)-

amino)cyclohexanecarboxylate

CH,
o) N[::rn?§0\§;cm
H@//\E :
(1) Thionyl chloride (254 ml) is added dropwise to-
methanol (1500 ml) under cooling.to-—30°c over a period of
about an hour. After the.addition, the reaction mixture is
stirred at room temperature for 0.5 hours, and thereto is
added trans-cyclohexane-1,4-dicarboxylic acid (500.0 gq),
and the mixture is stirred at room temperature for 17 hours.
The reaction solution 1is concentrated wunder reduced
pressure. The residue 1is diluted with chloroform, and
washed with saturated aqueous sodium hydrogen carbonate
solution and saturated brine. The organic layer is dried
over sodium sulfate and evaporated to remove solvent under
reduced pressure. The resulting residue is crystallized
from n-~hexane, 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 1in
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Ex. No. StructurePhysi cochem cal Properties G O \ I.

68

c
+

tetrahydrofuran (1500 ml), and to the solution is added
dropwise a mixed solution of 28 % sodium methoxide/methanol
(149 g) and water (13.2 g) under ice-cooling. .The reaction
solution is warmed to room temperature, stirred. for 3.5
hours, and thereto is poured n-hexane (1500 ml) and the
mixture 1is filtered to collect the precipitates. The
resulting solid is added to a mixture of conc. hydrochloric
acid (50 ml), water (450 ml) and chloroform (1000 ml) under
ice-cooling, and the mixture is stirred at room temperature
for 20 minutes. The chloroform layer is separated and the
aqueous layer is extracted with chloroform. The organic
layers are combined, dried over sodium sulfate and
evaporated to remove the solvent under reduced pressure.
The resuiting. residue 1is <crystallized from n-hexane,
collected by filtration and dried to give trans-4-
(méthoxycarbonyl)cyclohexanecarboxylic acid (106.0 g).
ESI-MS M/Z:185[M-H]"

(3) 'Trans—4—(methoxycarbonyl)cyclohexaneéarboxylic
acid (100.0 g) obtained in (2) above is dissolved in t-
butanol (1000 ml), and thereto are added diphenylphosphoryl
azide (155 g) and triethylamine (78.6 ml). The mixture 1is
heated at about 60°C for an hour and further heated under
reflux for additional 17 hours. After allowing to cool, to
the reaction solution is added ice-water, and the mixture
is extracted with ethyl acetate. The organic layer is
washed with saturated aqueous sodiﬁm. 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 methanol (250 ml),

and thereto is added water (750 ml) and the mixture is
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m ) under cooling to -30C ov&y a period of about an
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obtained in (1) above is dissolved in 68
tetrahydrofuran (1500 m), and fo)the solution is
added dropw se a m xed soI nyof 28 % sodi um
met hoxi de/ met hanol (149‘o d viater (13.2 g) under
i ce-cooling. The reactlon solutlon is warnmed to room
tenperature, stirred. for 35

(1) Methyl trans-4-[ (t~ butoxycarbonyl)amlno]—
cyclohexanecarboxylate (234.0 g) obtained in Reference
Example 1 is dissolved in dioxane. (500 ml), and thereto is
added 4 N hydrogen chloride/dioxane (500 ml), and the
mixture is stirred at room temperature for 19 hours. The
reaction solution is concentrated under reduced pressure,
and the resulting residue is suspended in diethyl ether.
The precipitates are collected by filtration to give methyl
trans-4-aminocyclohexanecarboxylate hydrochloride (121.9 g).
APCI-MS M/Z:158 [M+H]"*

(2) Methyl trans—-4-aminocyclohexanecarboxylate
hydrochloride (45.31 g) obtained in (1) above is suspended
in dichloromethane (1000 ml), and thereto is added 4-
chlorobutyryl chloride (31.5 ml) under ice-cooling,
followed by dropwise addition- of a solution of
triethylamine (81.5 ml) in dichloromethane (80 ml). The
reaction solution is warmed to room temperature, stirred

for 3 hours and concentrated under reduced pressure. To

the resulting residue are poured ethyl acetate and 5 %
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5 hours, and thereto is poured n-hexane (1500 m) and
the mxture is filtered to collect the precipitates.
The resulting solid is added to a m xture of conc.
hydrochloric acid (50 m), water (450 m). and
chloroform (1000 m) under -cce-cooling, and the

m xture is stirred at roomtenperature 10 for 20

m nutes. The chloroformlayer is separated and the

ueous layer is extracted with chl.oroform T

hﬁgﬁaﬁhéorﬂﬁye?§l%reE%B%b d OHQFEHCOVLQY%BdHGh1Separated’
wIghtat e, a0 LMARQALLA LR LRNOVEL S e S Hl g IR rbonate

uce pressure. I ng re ue 1s

senystiah! iaged Jarm&étﬁxgﬁﬁne 15 aold entethiky fayéraikoriried
and dried to give trans-4-

otraet soxycar sadyiatey crahetaemted bokyhi echtvatedosagbgn, and
ESI-MS M Z: 185[ M H| (

tire afd-14rEmhst hb%y%@?ﬁ%ﬁzﬁ?*é%l &ﬁéﬁgnef%%?ym%%%f §- The

Q f.a e s 0

rE430: 919 (fc?%oldrﬁ% 4 L nof2poRRONE kS Ml Safl el Nedre2O  The

ano eretfo are a

_p@lbehgrﬂb@e@sm@rwom@&%dw £) 1 ergt i6h ehhy| apive to give

The m xture is heated at about 60C for an
mhohyland f ur t heansedt-dd 4notdio robeftlagw vild erdddil dysdghexane-
17 hours. After allow ng _to cool e reac uon

casPaKYdAtes (d8d8d Pée- wAESE - M§ng/@h§6@12@§rg+
extrzgged mg ¥§ ¥e %ﬁﬁhﬁ%e gd%rgﬁﬂ'coifye[9!é0 g) 1is

wash aqueous Y§6di“tm

sﬁaﬁéﬁaéhe 1§0hu&¢451M§Hiy%ﬁdéﬁﬂﬁxaéNW(Beo dﬁled aviar to the
sodium sul fate and evaporated to renove the sol vent
nirterer educéd pressdided Themeddwllting rtagingud-ils4-chloro-

D aBa Y PBA O 3GV e 8 ORI S s (B9 86 1§ bg Obtained
syndet, i ges gool %Hg nié{ltlef 8,2 0QYr S, &é‘f iReCCLRILRLES  The
are coIIected on, vvashedt1

r\é@E@&bEEté'@I\Piléﬁ is l@ﬂﬂné’d)t@nckdbnhetéiﬁperature, stirred

successively and dried to give the title conpound :
f611720 gn)our&,AP@hdI\/StMZetQ?Eﬁ[MHPGUReﬁer@mt:\erﬁ%@plaelueous
2: Trans-4- iz oxopyrrolidin-I-yl)- ,

apgenshEx affetar bakyi S Hdid 1en€1)1fﬁréf%@/¢er The reaction

m&&%ﬂ§é4lg(%xQ¥%9§¥ﬁ?QH9ﬂykﬂffgﬂgﬂorm. The organic layer is

washed with saturated brine, dried over magnesium sulfate
and evaporated to remove the solvent under reduced pressure.
The resulting residue is purified by silica gel column
chromatography (eluent: ethyl acetate) and the residue is
suspended in n-hexane/diisopropyl ether. The resultihg
crystals are collected by filtration and dried to give
methyl trans-4-(2-oxopyrrolidin-1-yl)cyclohexanecarboxylate
(39.20 g). APCI-MS M/Z:226[M+H]"

(4) Methyl trans-4-(2-oxopyrrolidin-1l-yl)cyclohexane-
carboxylate (39.15.g) obtained in (3) above is dissolved in
methanol (400 ml), and thereto is added 2 N aqueous sodium

hydroxide solution (174 ml). The mixture is stirred at
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cycl ohexanecar boxyl ate (234.0 g) obtained in Reference
Exanple 1 is dissolved in dioxane (500 m), and
thereto is added 4 N hydrogen chl ori de/ di oxane (500
m), and the mxture is stirred at roomtenperature
for 19 hours. The 15 reaction solution is concentrated
under reduced pressure, and the resulting residue is
suspended in diethyl ether. The precipitates are
collected by filtration to give ng

hyl , : .
rOPBn L AREH HORYR | bRExahebarbéxy! a?tee%ﬁfra&cttﬂ%i gglution is
a? aétgggko Cﬁ:ﬁf%%%ﬁi{%&éwﬁﬁa'é%hééQié@%F¥h. nder ice-

ans-4-am rnocycl oheXanecar box At @ ydrochlori de

cb42i8Y, 9)arebt 3bpadaikBd( Wi@bo¥edi Smsugendett, i Afollowed by
di chl oronet hane (1000 m), and thereto is added 4-
eghracohohyrwd tichkbliode fo3h.5 nTheundegante- deplemgis dried
foll owed by dropw se addition of a solution of 25
overet QA M nsWER R /m R0AN BRI SGRAIHRS (86 nF§mgHe the

reaction splution is ro e , . .
SEEPRhOL R b8 WREURLLER ! O STRELRLILR, rogiave 1o
sBEgeaHEd. Te the sREUNtI Rehoi@ dusr aretRoUr edcetthyle, and
acetate and 5 % 70 hydrochloric acid, and the organic
diiagepropydepartdtesd, isvashedrevit htbaretated adieousresulting
sodi um hydr ogen carbonate _sol ution and saturated ,
CBYShalsTheXs gafP £l eaye? i §¥drifdd tiieroyodi umvashest e with

n [ d with i vat.ed .car.baqn, the fidltr .
AP obREBYTr sbhit, SeeYRas FER PR B el dade [ e
cbpbdHa i(3ssvuapgndedgisn-gist sopren eter. The
.precipitates are collected by filtration and dried to
gi ve nethyl -
trans-4-[ (4-chl or obut anoyl ) ami no] cycl ohexane- )
Re&RBERGPat eEX2BPEE )3 APCI - NB WSz Te Ao Mmq b vl amino] -

i % [ hydr . inoil (9.60 g) is
cggéggﬁgéﬁe#ﬁ%ﬁghyghgetCfggcetanide (500 M), and to
the mxture is added nethyl trans-4-[(4-chloro-
but anoyl ) am no)] cycl ohexanecar boxyl ate (52.32 g)
obtained in (2) above in snalﬁ“portions under
i ce-cooling. The 15 reacti ga~sokueH,on is warned. to
roomtenperature, stirrgd “ hours, and thereto
are poured saturated aqué@us

(1) Methyl. trans-4-[ (t-butoxycarbonyl)amino] -
cyclohexanecarboxylate (30.00 g) obtained in Reference
Example 1 is dissolved in N,N-dimethylformamide (150 ml)
and thereto is added 60 % sodium hydride in oil (5.60 g)
under ice-cooling. After stirring for 0.5 hours under the
same cooling conditions, methyl iodide (14.5 ml) and
methanol (0.15 mnl) are added to the reaction solution
successively. The reaction solution 1is warmed to room
temperature and stirred for 4 hours. Under ice-cooling, to
the reaction solution are poured saturated aqueous ammonium
chloride solution and ice-water, and the mixture is

extracted with ethyl acetate. The organic layer is washed
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amoni um chl ori de solution and ice-water. The reaction
m xture is extracted with chloroform The organic

| ayer is washed with saturated brine, dried over
magnesi um sul fate 20 and evaporated to renove the

sol vent under reduced pressurz. The resulting residue
is purified by silica gel columm chromat ography
(eluent ethyl acetate) and the residue is suspended

- hexane/ di j sopr o ther. The resultin
Wits R obs Aichy SR PE b o Pine derbG Ry yrgy, SEITEERS over
| lvent
S??%E? %%f%%&m@&?oFVaForFteP cyc|%?%?§%eE2?bSQyW§ne undex
redc2d PrefRGte N5 Mie 226[sMilihg( 4yedbdly] is purified by

trans-4-(2-oxopyrrolidin-1-yl)cycl ohexane- carboxyl ate
sidgdcas @?loﬁﬁdﬂﬁ@u FRregptapsephys tekeenved nhexXane/ethyl

LR 50 h@g?—owf&ﬁ@gﬂtheﬁaﬁt?i?i 35y 6 e, onaft e, Frans--
%E'Bﬁ%gx@Eal%othW}g%@g?ﬁ%%%r @&qi %%%%% @%o§%late

reaction [ ut ust e

(nﬁngc@Iergp@qpmsundgnznqu+@qdl|ng, and sat ur at ed
with sodiumchloride, followed by extraction with .
chlor@ﬁormetNWé ¢ﬂ@@ﬁk&—HdﬁebuﬁpxﬂﬂaﬂbQ9yihﬂmQﬁthhﬂman

and t hen _evapo ed to . re ve t . SO
HdePeRensceapraie o | St oSl P PReSred: dub 1Lf"awove 1o
3%%8%%%0' J[rp 8i898hk MmN, Pf, ety Bcetats, 1§ndadded 4 N
i'i sopropyl ether is poured thereto. The resulting
hytyslgahs ane rdeld /elifeechriy doldtbdn onl 00asmbed wWThe IMeaction
di i sopropyl ether several tines and dried to give the
spilttd onc dgpeliid resls ag4 rgpm LSO auze 1 IM4H] ours, and to

(B CLee Sramel o % deang debacel (RN | e
ercipitates are collected by flltratlon, washed with
diisopropyl ether and dried to give methyl trans-4-
(methylamino)cyclohexanecarboxylate hydrochloride (19.01 g).
APCI-MS M/Z:172 [M+H]"

(3) Methyl trans-4- (methylamino) cyclohexane-
carboxyiate hydrochloride (18.93 g) obtained in (2) above
is suspended in dichloromethane (400 ml), and to the
solution 1is added acetyl chloride (8.42 ml) under ice-
cooling, followed by dropwise addition of a solution of
triethylamine (38.1 ml) in dichloromethane (40 ml). The
reaction solution is warmed to room temperature and stirred
for 2 hours. After adding 5 % hydrochloric acid, the
mixture is extracted with dichloromethane. The organic
layer is washed with saturated brine, dried over sodium
sulfate and evaporated to remove the solvent under reduced
pressure. The resulting residue is purified by NH-silica

gel column chromatography (eluent: ethyl acetate) to give
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(1) Methyl. trans-4-[(t-butoxycarbonyl)am no]-

cycl ohexanecar boxyl ate (30.00 g) obtained in Reference
Exanple 1 is dissolved in N, N-di net hyl f ormam de (150
m) 20 and thereto is added 60 % sodi um hydride in oi
(S.60 g) wunder ice-cooling.73After stirring for O S
hours under the sane cooling conditions, nethyl
iodide (14.5 nl) and nethanol (O 1S ni) are added to
the reaction solution_ successive eacti on

MEERYL | REPeSuAT KBACEHLIBBERTL) PBBL SYGTEhERAnECRFPeyYIate
ggrog %ﬁu P&Pdﬁg MZE EQQ{MQ +to the reaction

ol U are poured saftura gqueous anmoni um
chl og hﬂe5¥%ﬁﬂypnt§8ﬁsLQe1§@E%¥ 1 (RR4niNe afii KbYE§cldhexane-
extracted wth ethyl acetate he organic layer is
cmabhegliﬁemMnh 0at g¢f ahtlasaedr ahed3br rheveudsedssgellyed in
over sodlun1sulfate and ev gg %% to renove
d

m?ﬁ%ag%ivéﬁpouﬁéér gy rb&r e? r¥saftPRYS sodium
hgﬁ?égf e'§09ﬁ£5%he368ymlz'l'%ﬁegﬁégﬁgkgngs then stirred at

r onat ogr aphy ent hexane 5 acetate =
rdOnl tdihd oxeer by fdrl) 3t onguye.met hydddF ansedcooling, the
[ (t-butoxycarbonyl) (nmethyl) am no)
regctnhnxamaunmmmyiatadj@zﬁaaatp pAPQI-2VBby pouring 10 %
M Z: 272 MeH] + (2)
hi’ﬁﬂé%hho‘f(-t: BG%@XW&FBSM}P?(h‘éFHyISPgﬂﬂuﬁ‘thlorldef and then
cIo exan I 26. N )
rai é ?% gfgrgggr& %ﬁfoé %F&% gykﬁeg% dQQQ%EOver

SSO roxane retoi1s

s@gﬂﬁﬂ éumfalgrog%@(HvéydﬂgﬂéhCﬁ@nﬁeﬁ@b@ttﬁé 630@entk) under

The reaction solution is stirred at roomtenperature
régucddhpuessuand t Fhe heesol tingnrésigorr &8 suspended in a

di th 00 M) Th t at
Sl § oRRaBRbySF | FERLI 8Fe ThaShoa™ F ThedTiEsarapys Poured
d th
B R A
£{10r8¢i6n, wARREaMRiMhZa113bMrbby1(3khet Rghveral times and

trans-4- (nethylan1no)cyc|ohexane- car boxyl ate
dhyeddotal givdethe8t281g) compaiinad (ile.G2) gabove 20 is
ended in dichloronmethane (400 m), and to the

_Eggrﬁﬁl%ﬁ F§98dMel)acetyl chloride (8.42 m) under ice-

cool i ng, follomed by dropwi se addition of a solution
of

Reference Example 4 Trans-4- (3-oxomorpholin-4-yl) -

cyclohexanecarboxylic acid

(o]

(1) Sixty % sodium hydride in oil (6.80 g) 1is
suspended in N,N-dimethylacetamide (80 ml) and a solution
of 2-(benzyloxy)ethanol (12.9 g) in N,N-dimethylacetamide
(50 ml) is added dropwise to the mixture over 10 minutes
under ice-cooling. After stirring at room temperature for
15 minutes, the reaction solution is cooled with ice, and

thereto is added chloroacetic acid (8.13 g) in small
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triethylamne (38.1 m) in dichloronethane (40 m)
The reaction solution is warned to room tenperature
and stirred 25 for 2 hours. After adding 5 %
hydrochloric acid, the mxture is extracted with

di chl oronet hane. The organi ¢4 | ayer is washed with
saturated brine, dried over sodium sulfate and
evaporated to renove the sol vent under reduced

p reigﬁ%gé %g‘%géﬁ%{ grégﬂsgﬁ;%%te%’%fﬁgﬁé' %iéleggg%ﬁ: tg%nﬁflalrature
rafet at el utQ 9l g o/ 3 dRIMYdn tE@NSE foh g8t ¥bhhaehRYbted under

am no] cycl ohexanecar boxylate (19.05 g). APCl - M

- rMide2dd[pvddsured) dktihyo t thes-resyBcaty| resedngel )is added

am no] cycl ohexane- carboxylate (19.00 g) obtained in
agBgoubosediyndihysaioged iqRr®naichatel Ut 2OD AR§, thRgmixture

.thereto iis added 2 N .aqueous sodi umhydroxide sol ytion .
1?60W"f‘1?1)“?dTh l%‘xt‘ﬁ]re'e}}?%ft heeﬁ“%ﬁ rreoﬂgec_ §Gom° {ayer  is _
2L 8gPes 8L UL thOlo 1OW Ry r JMEIRIr i C€5£0PQ) I BHd tRen extracted

reaction solution is adjusted to pH 1-2.by pouring 10
w¥%nhystitogh! erdet aaei.d, SHier atrehniid h legeirumishlwasids] with
and then 10 extracted with chloroform_ The organic
sphyeated drilag,ovdriedodvam SQdiae, suhiR e apBfatdgdnagated
renove the sovaenE und(gr red ceddpressurer.eThceO ve [2-
L0 estFIPRG rEer TRt i R teheddetH T a PSHaT 1™ Gnotht %
:1.h kX tuke oigS Hour ed

(%H%gg%r@g ;?Eg?ﬁg?gc%ékcrgfl:g]tdal(g%érzg cggl'l ected by 15
ESTHusamyon209@had " Wi t h dii sopropyl ether several
times and dried to give the title conmpound (16.31 gg.
ESI - (B) M z: 1d8pRvBep zRdpays pthonvdgsiet i acid (651 g)

o 8085 RanPI PRI 30,2 -4 mpysdene-
REESTELR SalB Bl (SoeBsetutianan fp Rererence
ERafipeazykqiy) etdmanol 1{Hyd Soxpbémz &k i dzoke hyl(dc@baniade are
25 (50 mM) is added dropwi se to the m xture over 10
difaalesd uhder Ny Nedémeltnyg foamaaddst i ridiQfy &L)room To the
m&ggﬁ%gatu%&ﬁior added 1—ethyl—3—(3—dimetﬁylaminopropyl)—
carbodiimide hydrochloride.(7.10 g) and triethylamine (4.50
ml) successively under ice-cooling, and the mixture is
stirred at room temperature for 3 days. The reaction
solution is concentrated under reduced pressure, and to the
resulting residue is added an aqueous sodium hydrogen
carbonate solution, followed by extraction 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:
hexane/ethyl acetate = 1:1 followed by ethyl acetate) to
give methyl trans-4-({[2-(2-benzyloxy)ethoxylacetyl}amino)-

cyclohexanecarboxylate (8.24 g). APCI-MS M/Z:350([M+H]’
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15 m nutes, the reaction solution is cooled with ice,
and thereto is added chloroacetic acid (8.13 g) in
small 74 portions. The mixture is then stirred at room
tenperature for 11 hours. The reaction solution is
concentrated under reduced pgessure, and to the
resulting residue is added aqueous sodi um hydrogen
carbonate solution and the mxture 5 is washed with

dieth%I ether. The aqueous layer is acidified with
conc.! ﬁydrM@ﬁhMil&Eﬂﬂﬁr4aﬁd herheazderet etfiadylacetyl} -

a%&?%pcyé tﬁﬁggggflg 2@3@ i mQ%n%Lnéﬂ%%%Qﬁﬁj (2) above

i8VaResedd tig rEmVE: sobyent 1 9adge) ! QHee@h%&%%%Uﬁ% added
to give [2- 10 (benzyl oxy) et hoxy] aceflc acid (1

50%. pR3laBuM Za209nM(H]. 012)y) and the mixture is stlrred at
[ (2- Benzyloxy)ethoxy]acetlc acid (6.51 g) obtained in
TOPI JHPRET Hei | TPrarks-4- BRI ASCyHIdHexAidrogen atmosphere

b I d hl d 5. ob
oBBrey et BEGTITES 2 1) RIS BERE bPR: d5o1%H tered
65 Qe Atk Uatsalyad | andl Mol TEHTM L MR8 okt ratea

. To the mxturé are ad
uﬁdethybdﬁcé&-@m&ehhybanﬂ@pr&@whﬂtuﬁ@%ﬁyﬁﬂdﬁdﬂis dissolved
hydrochloride (7.10 g) and triethylamne (4.50 nl)
1§uc&Q%ﬂﬁﬂﬂ%F%mdeWaF%%dcoﬂﬂﬁﬁg sl fee i xgreons 2@odium

I 0 ure for., 3,days reacti
n bk RaE s o Bl e 4 & Y pPBGLHRE Sl te and
ebapE)BSteeesw tfaﬁo{f@slt%e éél@&q@dten dgai QHEOMS+RQY WPans-4-
hydrogen carbonate sol ution, by extraction
{mﬁEhheﬂhpkyeahekaoecefwé]amganucﬂa&aﬁemamammﬁhaindﬁe
saturated brine, 25 dried over sodium sulfate and

(8vapoPat edAPE Lr¥FoéZe REO [MEF}ént under reduced

pres lLtin i du ur|f| e Si,li
o e e oA T R o R e A o
d it t e -
C%E?%?FﬁﬁFg%g%zgg hg%%Z enzyléiy?g?%%&y(%cg?ylygn1%%?ve s
dB@sogzvbdhexmn&daIdimﬁ/cbme (185 241Q),. ARGl -tMereto is added
M Z: 350 M+rH] + 75 (3). Met trans-4- ({ [2-
troepRYZgMORG) ( @@Wo%ﬂ{ad@ngéq}lce—coollng. Methanesulfonyl

chloride (450 ul) is then added dropwise at the same
temperature. The reaction solution is stirred for 3 hours
under ice-cooling, diluted with water and extracted with
chloroform. The organic layer is washed with saturated
brine, dried over sodium sulfate and evaporated to remove
the solvent under reduced pressure to give'methyl trans-4-
[ ({2-methylsulfonyl)oxylethoxylacetyl)amino]cyclohexane~
carboxylate (1.83 g). APCI-MS M/Z:338[M+H}"

(5) Methyl trans 4-{({2- [(methylsulfonyl)oxy]ethoxy}—
acetyl)amino]cyclohexanecarboxylate (1.08 g) obtained in
(4) above _is dissolved in N,N-dimethylacetamide (15 ml),
and thereto is added 60 % sodium hydride in oil (135 mg)

under ice-cooling and the mixture is stirred at room
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am no) cycl ohexanecar boxyl ate (5.09 g) obtained in (2)
above is dissolved in acetic acid (150 m), and
thereto is added 5 % pall adi um carbon (1.01 g) and
the m xture is stirred at 5 roomtenperature for 2.4
hours under hydrogen atnosphgge under nor nal

pressure. The reaction solution is filtered to renove
the catalyst, and the filtrate is concentrated under
reduced pressure. The resulting residue is dissolved,

LERPERRSHEFOr O TwadRed DANER -sat urldtted RERFGRD st itk iaan  1s

cg}lxg%%@%%t%%r k{&gf‘tre SOLYLLEN r%rsls%(%eove%né od, um sul easltx?lting
an gvaporat e o Tenove t he Sol'verit To. grve methy

rkca08e4-até ( Zrdnedl oxuethoxypacedy! kxcess sodium chloride,

am no}cycl ohexanecar boxylate (3.32 g). APCl - M

tMiZoRed| MyHlex {gcthdrhwi th aosidrdform. The organic layer
,[(2-hydroxyethoxy)acety|f]anino(%- 15

igy Ardiesk anetar pokyrat sudlfate PndpreirerFed (5P s88wye the
i Lssol ved i n.chl or rm.(15 nm a eto 1S . .
b yelt MR A e B85 Rhr ot CTRRIFLEY” Abiame 1o

plyBt hapasublonyli 1 ieRl ogede A0 ) dirdRbAAIR,  (eluent:

dropwi se at the sane ‘tenperature. The reaction
hesgboki/ethiyd stdetrak fer 13 lhofiosl@Q@ednigr étleyLoeketigte) to
diluted with water and extracted with chloroform_The
géigani cMrAPE! i s Wasmed 4 (B swiathed 1o el ) @G lhexane-

di I at 4 1 pwe  th
e PoEN T iHadr reliied BPototie ¥ g @ P gl 1 rans-4-

2@t h | ot o ugReatl I A PN ane -
25 byl e (Lo o) A S 0 e o eane

chebbyly latend-540 (MR- [distingdulfiony) ) ekpiet hexyjreated in a
acetyl )am no] cycl ohexanecar boxy! ateﬁ&l.OS g) .obtained .
SFﬁlleﬁ)m§B8ﬁ§i??(ﬁ%ﬁﬁﬂ%&ﬁ?i?ﬁﬁﬁmﬁ%i ﬁhyF&c&&%ﬁtﬁ?e title

citPolblis (27 3 tnage 1 28 A A0 Whdtkhe mxture s

stirred at room 76 tenperature for 16 hours. The

reaction solution is concentrated under reduced
Rpfessuce, anchrpd d he5Sresul tlimagnsrdesidmexatle, Bthbezolidin-3-
wat er _and an excess sqdium chloride, followed by
YéXEVa&PREH 2ReCR TORKYLdCoRRiThe or gani ¢ | ayer

%
. O
o

(1) Methyl trans-4-aminocyclohexanecarboxylate
hydrochloride (5.00 g) obtained in Reference Example 2(1)
is dissolved in chloroform (60 ml), and thereto is added
triethylamine (11 ml) under ice-cooling, followed by
dropwise addition of a solution of 2-chloroethyl
chloroformate (3.3 ml) in chloroform (10 ml). After
stirring at room temperature for 2.5 hours, to the reaction
solution is added 5 % hydrochloric acid and the mixture is
extracted with chloroform. The organic layer is washed

with saturated brine, dried over sodium sulfate, and then
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5 1is dried over sodiumsulfate and evaporated to

renove the solvent under reduced pressure. The

resulting residue is purified by silica gel colum

chromat ogr aphy (eluent: hexane/ethyl acetate = 1:1

foll owed by ethyl acetate) t gi ve net hyl

t rans-4- ( 3- oxonor phol i n-4-yl ) cycl ohexane- 10

carboxylate (715 ng). APCI-NMS M Z: 242 MtH] + (6) Met hyl

trans-4- (3-oxonorpholin-4-yl) cycl ohexane-

eyaPeafiest et¢ 5oemayye ddtai aedvent( 3)nddoveedscedegimEssure.

ina siml manner to Reference Exanple 2(4) to give )

T:hﬁe tit IeeSEdind (338SAH)e ESI - NS M Z: 25BFREPREEs in

r 1 Trapsg 4-(2-0x0+1,.3-0 I di n: 3-

C?ﬁ‘;&é’%%o /2133 grogé’%yligéfé%’f d (1) t’ehy|1‘2)(’?‘5‘?H°'Mtgs are

cbllars-t4damoey Lt Phexanesanbexmleat e o 201 ¥ dreenhar idens-4-
(5.00 g) obtained in Reference Exanple 2(1) is

{di(gsehved okfhoklyd cafrbomy(8 @minp,} cand ohieeragtee ardboaddett e
riethylamne (11 m) under ice-cooling, followed by

(gr&EMA e aBd-di ¥R g(&é2§5V§@@6H+§ﬂQZ-chloroethyl

chl or/ef, or G3. i_n «chl_or qf LJAfter. 25

i r1(ehg TeLRyl i alie N nZ RET G B A chrs) oo -

cihedehefnesalbbik@naits addero Sq% o orig aciyd apdve is

the mxture is extracted with chloroform The organic

digped ved viashbdi-ddintef hydtamettaadide | (20 »i) edapderthereto is

diumsylfate, and then 77 evaporated to renove the .
288P0ehP AndERiPBANYEd APedBuPss (PRO MEJUPFING nesi-gReling.

ths ed; in I f di i sopraopyl ether. The
pr eﬁi}r{?%%esléér ghggol tglcrt(:}[e bé)l/{:f ?F’P&att}eomﬁpea%a s eaofo 16.5

hguye.netiyl thear®a¢ti®n solution is added water, and the
{[ (2-chl or oet hoxy) car bonyl ] am no} cycl ohexanecar boxyl at

mgXtgrel1ig) exAperiks WLZh264h266pMelHpte(.2) Thiet lylganic layer
.trans-4-{[ (2-chl or oet hoxy) car bonyl ] am no} - ,
lﬁyé"iagﬁ’&gaﬁ&c%q bBRYFat é‘“(‘%.s/%)t‘gﬁa Bt aPrddein 39 5hepe dried
bar dbasphved:kqed) N g tam i
Othgreto ?slgg agagh GShgfégékgﬁﬁhsgl?ggg?%d0|Ilfgggoratlon
ung¢ rungdeduced- CeQldsithre Thehdn Xtwe e Feshiheingti kegdadle is
roomtenperature for 16.5 :
purified by silica gel column chromatography (eluent:
hexane/ethyl acetate = 1/1, followed by ethyl acetate) to
give methyl trans—4—(2—oxo—1,3—oxazolidin—3—yl)cyclohexane—
carboxylate (1.83 g). APCI-MS M/Z:228[M+H]"
(3) Methyl trans-4-(2-oxo-1,3-oxazolidin-3-yl) -
cyclohexanecarboxylate (1.84 g) obtained in (2) above is

treated in a similar manner to Reference Example 2(4) to

give the title compound (1.75 g). ESI-MS M/Z:212[M-H]"

Reference Example 6: 5-(2-Oxopyrrolidin-1-yl)pentanoic

acid

HOI(A\/~\/£%?
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hours. To the reaction solution is added water, and
the mxture is extracted with ethyl acetate. The
organic layer is washed with water and saturated
brine, and then dried 15 over sodium sul fate. The
solvent is renoved by evapor@gi on under reduced
pressure and the resulting residue is purified by
silica gel colum chromatography (el uent:

hexane/ ethyl acetate = 1/1, followed by ethyl acetate)
to dilVe netthpinovaleric acid (7.35 'g) is dissolved in

t rans-4- ( 2z 9xo-.1, 3-oxazaql.i di n- 3-yl ) cycl ohexane- 20 _
m@&%ﬁ&?@ ¥ (f‘.]é.fs §59 APGES M2 FHak HfEopujSe thionyl
Mabhy et rans 4r1021@eRad Q}% it} N 3 Jreact | '
ccyclohgxa(necarbo)xylate 6%?8 gqjg%¥aiﬁ%y i ﬁﬁl%ﬂuR%QUtlon
iiss theneaetheidn ta siowin aempRiRefurtco dief ertenee E@wler hours.

2(4) to give the title conpound (1.75 g). ESI-Ms
TREZ: XEANIqn 25sREBELGACe iBxanpdrcontrated under reduced

Rasesmeprial P g s a0 0
eﬁﬁbﬁaﬁﬁd(éﬁénﬁlec?ggggﬁﬁ§eu% ScAPasd: pﬂgf§$%gration to

thionyl chloride nder 1ce-coolin

gigacheohydobutindfoviad eiried WFREHIQ HiRM (terperat ur e
and stirred for 17 hours. 5 The reaction solution is

RAREhcHAt MALed 38iMeH]f educed pressure. The resulting
resi is nded in diethyl ether and._the _
prec?gstat §ﬁ%£§'c§FFQ&PQHaE§¥PFPtr YibRCRAOL §ige (1.68 g)
BEL ik g5~+am mova, e;hy ide; (9 cl, -
oRFsBMscosar ke By el oA oA
ahgdtochher sdepéhs@8ng)is abtiadnediiethylmdbeVE2.$4 g) under

.suspended in chloroform (20 m), and to the
1G8spensing. i s habtawedi ety | adrepYs64 @ddiddermn of  4-

jce-coolin foll owed b q%op i se addition of 4- , .
chESEEE8 0Ty SBRROLE, U ) SR S Lapaueen 1
whEmd® 8! Pl O SRR AIRET AU 8LANG Nl ARG TRy 2e . 1ce-

hours. lIce- water Is poured to the reaction solutT0h
waner t he poutedetbsthexteaetednWsbhughbar ahar fheTh8@xture is

organi c |ayer is washed
extracted with chloroform. The organic layer is washed
with 10 % hydrochloric acid, a saturated aqueous sodium
hydrogen carbonate solution and saturated brine, and then
dried over sodium sulfate. The solvent is evaporated under
reduced pressure to give methyl 5-[(4-
chlorobutanoyl)amino]pentanocate (2.34 g).
APCI-MS M/Z:236/238 [M+H]*
(3) ‘Methyl 5-[{4-chlorobutanoyl)amino]lpentanoate

(2.33 g) obtained in (2) above is dissolved in N,N-
dimethylacetamide (20 ml), and thereto is added 60 $ sodium
hydride in oil (0.47 g) in small portions under ice-cooling.
The reaction solution is warmed to room temperature,

stirred for 20 hours and evaporated to remove the solvent

under reduced pressure. The resulting residue is purified
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with 10 % hydrochloric acid, a saturated aqueous
sodi um hydrogen carbonate sol uti on and saturat ed
brine, and then 20 dried over sodium sul fate. The
solvent is evaporated under reduced pressure to give
met hyl 5-[(4- chl orobut anoyl)gm no] pent anoate (2. 34
g). APClI-M5 M Z: 236/ 238 MtH] + (3) Met hyl
5-[ (4-chl orobut anoyl ) am no] pent anoat e 25 (2.33 9)
obtained in (2) above is dissolved in
by n*"e%h%%cét%lm ge1UPD nERroBAHOTRAPRY I%lla%%d s lgproform

r | 7 i_n snall rti o
fﬁzg Wegcg Ségoﬁﬁgo ?ﬁgkgggc %%%agglutlo |sﬁﬁa2ﬁg§ Fmthyl
SLQQUb&EgBQEBHHHQn 15§H%8%%t5%6a%g heuns @nd evapor at ed
to renové the solven under reduced pressure. The

APESUMEi Mg zresiodMeH)$ purified 79 by silica gel col um

chronatographﬁ ﬁeluent chl orof orm foll owed
chl o 89 or nMethy a'%'ef%ﬁféXQPXQDV%l@bnglviélhﬁ?ﬂ?ﬁnoate (1.00

gf/, %%xz-g’é?l Hl%'g ()4) ]}:R%x{%penté‘i‘s‘?%‘éfvég 12 %th@ﬁ%’l Mo m1y,

aéd( %h@f%@br Q) il sl - zyl ﬁpsahéaegt §o(ﬂlu910 hygj)ro@b.fo@ rmutlon
(3) above is dissolved i'n nethanol (20°m)

(Ehéremm)ls addee 4rHa&¢u@muss@d@ﬁumnhydmnxmw&madLHUQN1room

(2.5 mM). The reaction solution is warmed to room ,
teanpepaiilice éﬁé sﬁﬁﬂﬁé@dfoﬁOIB H@ur@ouﬂﬁe reaé?ﬁ%n5QR?Ctl°n

solution.is ma h er 0.4S
B SeaoRs LR HEERAGn ek ety S A, A (ISP 1S addea
2CNGEPHFALH 081 MNdel o §@UGedy PY eS8YL Eowdhe b@e%&ﬁda&ratlon
residue 1s extracted wth chloroformand dried over
uaddirutresiuckdt prebisareal vame resvAvapny ateed durders extracted
reduced pressure to give the title 15 conpoundlI(h 1 .
e SO ven

wgrh EBIlOWBfWZ‘ 284] mrm]edR@W@rreﬁ@@l%

xonm ent, noj. ¢ _aci d N Me I ..
T R K o T e et
cBﬁE%ﬁﬁBCQoEé@W@ 0 6@:%)L—Nf52‘b'1(/l29'133)@| @) et hoxy] acet i
acid (4.63 g) obtalned in Reference Exanple 4(1) and
1- hydr oxybenzotri azole (3.78 g) are dissolved in

Reference Example 7: 5-(3-0Oxomorpholin-4-yl)pentanoic acid

Hojrf\v/\\/££;?

o

(1) Methyl 5-aminovalerate hydrochloride (3.35 gq)
obtained in Reference Example 6(1), [2-(benzyloxy) -
ethoxylacetic acid (4.63 g) obtained in Reference Example
4(1) - and l-hydroxybenzotriazole (3.78 g) are dissolved in
N,N-dimethylformamide (80 ml). To the mixture are added 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(5.37 gqg) and triethylamine (3.35 ml) successively under
ice—~cooling, and the mixture is stirred at room temperature
for 2 days. The reaction solution is concentrated under

reduced pressure, and the resulting residue is diluted with
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N, N-di met hyl formanmide (80 ml). To the m xture are

added 1- ethyl -3-(3-di net hyl am nopropyl ) carbodii m de
hydrochl oride 25 (5.37 g) and triethylamne (3.35 m)
successively under ice-cooling, and the mxture is
stirred at roomtenperature gfor 2 days. The reaction
solution is concentrated under - reduced pressure, and

the resulting residue is diluted with 80 ice-water and
extracted with ethyl acetate . The organic Ilayer is .
inashetiew tancacprioracsedli vithy etbyén ac@tisdsate The organic
sol ution, water and saturated brin .sucggﬁfivel

18YFEd Bvets Sueh it Sl 1 AEBSRRA cRapbIlY A T Seimyg TRonate

enove

sb*ﬂﬁtgehye%aféeyp%{dr%%%%%_t%e%y&ﬁe Thecdesdi$dng  dried

residue is purified by silica gel colum

ovBromidgmapbyl feteenind hexaner £t byl toacedimive =thel solvent
foll owed by ethyl acetate) to give nethyl 5-

upfp2- Eedmopdopashone] acthy| ragihb}pentapddie (5. peirified

). . .APCl - M5, M Z:.324[ MeH + 10 (2) Meth _
o S oeRs§1 6RF BN GEAMY ﬁ%ﬁﬁ%o)‘gHBSHFané‘ﬁXE‘ne/ ethyl
gL oht,ai i i ' ved i _
a&é%?ﬁ ydrgf&rg%ﬁ%é%ﬂ%§§%y:%ggfkeégggéﬁggaggeglgg &Fthyl >
(pab-adienmyhyeigxitthe kg aeatharn aflne ) Pen tEhe atext (.66 gy) .
then stirred for 4 hours at roomtenperature under
ARGArYgeM/ 15 3adiddpHer e under normal pressure. The

reaction solution is filtered to.remve.the .catal yvst, .
and t‘Aén t hi’lefqhiy& ats5e' d{s[z_cmlroﬁn@c?%ﬁ}?d‘é’r] arceegi}%:/léddmmo) -
I to i t = ( = ; di 1 d i
p%}grﬁg&?&e ho&gg')éa/\feﬁl ?glrcnaﬁg}{?[geﬁtnan%la)t eaki%\.’e?GlS) . Al\S(S:IO- IQ/TI(Sa H
t Mt Z2aR4MEdan20 (63) Melt)hyl and thereto is added 20 %

5-{[ (2- hydr oxyet hoxy) acetyl ] am no}- pentanoate (1.17
rg)l lebiamnbydrexize spoverbondidsd vBd i Themigitofusr ms then

15 ), d thereto i dded triethyl am . 84 n
i e recete e acden el am e (008 ) .,
a'ttléﬁ% ﬁ%r@d%%%weqr RS %Dgretéé%r@.)(t e dedde MR ion is

rature. he reacti solution is warned to room
fiefwpekd We, rehove edhborcakdlowt, antl i €kenatie ifdltrate is

poured thereto followed by extraction with
cehkenstreited Telenryediced apeessyroashedinet methyl S-{[(2-
h§ E%&@%%'ngfy%eéyffg%fQG¥bentanoate (3.76 g) .APCI-MS
M/Z:234 [M+H]"

(3). Methyl 5-{[ (2-hydroxyethoxy)acetyl]lamino}-
pentanoate (1.17 g) obtained in (2) above is dissolved in
chloroform (15 ml), and thereto is added triethylémine
(0.84 ml) wunder ice-cooling. Methanesulfonyl chloride -
(0.43 ml) is then added dropwise to the mixfure at the same
temperature. The reaction Solution is warmed to room
temperature, stirred for 1 hour, and ice-water is poured
thereto 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 to give methyl 5-[ ({2~
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sodium sul fate and evaporated to renove the sol vent

under 30 reduced pressure to. give nethyl 5-[({2 81

[ (et hyl sul f onyl ) oxy] et hoxy}acet yl ) am no] pent anoat e

(1.51 g). APCI-Ms M Z: 312 MtH] + (4) Methyl 5-1 ({2- |

(met hyl sul fonyl) oxy] ethoxyb- acetyl ) am no] pent anoat e
(1.48 g) obtained in (3) abov% is 5 dissolved in

N, N-di met hyl acetanmide (22 ml), and thereto is added 60

% sodi um hydride in oil (0.20 g) under ice-cooling.

(Tive: tiiyAtsurlef drsy It ) ey It tinasad) ade trworan etpesat tueoftos 18(1., 51
hours. Ice-water is poured to the reaction solution

Jand AR -MSxMfiZe 312 B%tHlacted with chloroform The

organi,G 10 | ayger, .i.s, washe | th saturated brine, dried
overr}égd! um é’%ltfhaﬁfsle aﬁgc]— fh@%ﬂ%%ﬁﬁ%ﬂf%%@f’b&fethoxy}-
aR¥ERRPAN Ahli R | WA andABICeh PIESSYN Bt ARReBEIW 1T above is
residue is purified by silica gel colum

déd lssodwedgriaphy, Ned ireathy hexanaheddyl(22amat at end WHareto is

foll owed by ethyl acetate) toj%?ve met hyl 5- 15
adgedx §FoRpiseIdinty hdrisia divsaid (P 9P o). wRBc Mse-cooling.

Z: MtH + (5), Met hyl .
Tg{e( ei%%’g%%?pﬁoﬁ i %bipylgﬁaﬁﬁ%‘ﬁo&te ¥8OB hfPitditfeq for 18
hblrk4) abeyeyhsedi 930! ysdr-éd w8t hano! : 1
thgreto ig agggggan%gdﬁggﬂ%@sggiun1 yﬁé%gFgé%(Sgggtéfn and
tBe soixtuova (i3 mektriktedeanithn Golottd DS t h@Ae organic
war med, to roon1ten€erature and_stirred for 17 hours, _
LeHerr eltt Mg hesol Wit Flon Sad udariesht bat ag. urtidred egiesd sodium
re neutralized wt.h 2 N hydrochloric acid, and
Sggﬁggﬁt r%\rf%d%%&nd%? Y%laﬁﬂc_elcf pF%@géFg. %ﬁﬁee?’égaﬁgﬁ@n under
reagktdue pise £XEFACt €drRd Widdh1ahRy oL Ly dried ?Yl?ﬂgied by
sodium sul fate and evaporated to renove sol vent under
siédoeedgplessoiamno ghrenatedrddhy caipontt (ha&ay/ethyl
ESI-M5 MZ : 200[ M H Reference Exanple 8: _
agphases={ LdimedRyIQMeso Pyartdiil [acedmte) to give methyl 5-

(SYGLONSY BRI RN 628382 O N G 4 .
APCI-MS M/Z:216[M+H]" :

(5) Methyl 5-(3-oxomorpholin-4-yl)pentanocate (500 mg)
obtained in (4) above is dissolved in methanol (10 ml), and

thereto is added an aqueous sodium hydroxide (0.40 gq)

solution (2 ml). The reaction solution is then warmed to
room temperature and stirred for 17 hours, The reaction
solution is concentrated under reduced pressure,

neutralized with 2 N hydrochlorid acid, and concentrated
under reduced preséure. The resulting residue is extracted
with chloroform, dried over sodium sulfate and evaporated
to remove solvent under reduced pressure to give the title

compound (0.35 g). ESI-MS M/Z : 200[M-H]~

Reference Example 8: Trans-4-[ (dimethylamino)carbonyl]-

cyclohexanecarboxylic acid -
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HO, CHs ~I0 (1)

Trans- 4- (et hoxycar bonyl ) cycl ohexanecar boxylic acid
(20.0 g) obtained in Reference Exanple 1(2) is

di ssolved in chloroform (200 m), and thereto are
added 5 di net hyl am ne hydrogdi oride' (10.5 g),
1-ethyl-3-(3- dinethylam nopropyl)carbodiim de
hydrochloride (24.7 g) and triethylamne (26.0 Q)
under ice-cooling. The m xture is then stirred at
roomtenperature for 17 hours. dce-water is poured to
the reaction solution and the XL e is 10 extracted
with chloroform The orga ay¥r I’'s washed wi'th 10
% hydrochl ori c acid, QQ agtdeous sodi um

hydr ogen car bonate solu on and saturated brine
successively and dried er sodiumsulfate. The

solvent is concentrated under reduced pressure and
the désul ti ngrapsrésil m@éhpwﬁ@rrbpmd>Wc§|0|hee<@r@aarboxyllc

col.um omat ogr eluent hIorofor foIIo d .
2654cn 8P oPor B nepRarbPet” 38 1ReF8 aros mirApLe T (2)  is
diéé‘ §véd[ (lq{ ”eg'ﬂxke%%)c 6’@”)&'1]) and _thereto are added

cyc ohexanecar boxyl ate ( APCI VB M Z: 214 Me-H] +
diﬁéth@lhmhnéranﬁydrbtdﬂﬁetH¢Ianun@)@arb@nyl]cﬁebmhym}B—(3—

hexanecar boxyl at e &20.0 g) obtained in (1) above is

dam§§bwe@lnﬁpﬁ@pﬁé arpydéimi)i,e awelrpﬁ@r etrddies (@dded @ and
solgg $n of so droxade $7. n
Y+ABLRR K (@ )th\éﬂ §ti MFETCR ﬁ&@mteﬁ%%rg‘tlﬁiFélre is

tfmége%ﬁlr W t TP@ozﬁeﬁ‘éPnb@Ba%%@t 10} 1§57 CRAGLS! ratle& -water

25 pressure, and the residue Is diluted
iwd tplsomceedvvaioer thed re@stibon Widdldigiylanet hehe Thixture is
resulting aqueous layer is acidified with 10 %
ehyaaééﬁdom kacpalaﬁ@f@%mract é"aetv@é@alssc\mltaryer is washed

wEBh O 0 o G SR fou Mot S ATLIRAAS aasuegys  sodiun

h§8£¥§ | £ LGRAL at edoypdesnr edygrd pr §§§H£§te'drhe brine
resuflting residue is suspended in n-hexane and

suotkssliedlyan8 Hirikdabiver tsodduwe stliefattiet.] e Thenmaindknt is
(15.7 g). ESI-M5 M Z: 198 M H|

concentrated under reduced pressure and the resulting

residue is purified by silica gel column chromatography
(eluent: chloroform, followed by chloroform/methanol =

20/1) to 'give methyl trans-4-[(dimethylamino)carbonyl]-

cyclohexanecarboxylate (20.1 g). APCI-MS M/Z:214 [M+H]?

(2) Methyl trans-4-[ (dimethylamino) carbonyl] cyclb—
hexanecarboxylate (20.0 g) obtained in (1) above is
dissolved in methaﬁol (100 ml), and thereto is added a
solution of sodium hydroxide (7.50 g) in water (40 ml).
The mixture is then stirred at room temperature for 18
hours. The reaction solution is concentrated under reduced
pressure, and the residue is diluted with ice-water and

washed with diethyl ether. The resulting aqueous layer is

acidified with 10 % hydrochloric acid and extracted twice
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Ref erence Exanple 9:

Trans-4-(pyrrolidin-1-yl carbonyl) -

cycl ohexanecarboxylic acid 10 HO'W O (1)

Tr ans- 4- (met hoxycar bonyl ) cycl ohexanecar boxylic acid

(20.0 g) obtained in Referert® Exanple 1(2) is

di ssolved in chloroform (200 mM), and thereto are
- added pyrrolidine (9.2 g), 1l-ethyl-3-(3-dinethyl 15

. NO bodi i m,de hydrochlorjde (24.7 g) anpd ,

wt?%etﬁéﬁgﬁbﬁégbls.6 g?ghn(ﬁg?Q%ﬁco ?Yﬁé. Thie hﬁigﬁge with
shsurdben Brinéegnat aroem LOBPEEBRYNLS %Qﬁfézehougﬁe solvent
lce-water is poured to the reaction solution and the
19 xaareentsratesd r avided wirekluckldor pfessurdhe organi eesulting

Ia.ir is.washed 20 with 10 % hydrochloric acid,
L3t ed SaquBHRRERERE umi thy R OiereR@r bRst e el lrdled by

?P%r d LN u ivel and i ed over
fso |%§%§%?§§t%§5#h€h§ofgg;§ C?ggggﬂgeﬁggaﬁeg under
Espdisad/ pressimen)The resulting residue is purified
by silica gel column chromat ography 25 (el uent :
chl oroform followed by chlorofornf methanol = 20/1)
t ive nethyl trans-4-(pyrrolidin-1-ylcarbonyl)-
R THek are Sy (%4t e (EE?BSgﬂf(m¥€¥0N$th2124®F&@b$myl)—
) -A- (pyrrolidin-I-ylcarbonyl)cyclo 84
C%éi&ﬂéﬁéﬁ%ﬁééﬁ%ﬁ%ﬁ%élg l%) obtained in (1) above is
di ssol ved in nmethanol (50 m),oand thereto is added a
sol ution of sodium hydroxi de 8, g) in water (20
m). The mxture is t,men__rrair}at room tenperature
for 18 5 hours. The reaclion solution is concentrated
under reduced pressure.®The residue is diluted with
i ce- r h i iethyl. .ether. The ,
resur??ﬁg 2888§ﬁ§ ﬁgﬁgﬁh%gc%ggpaﬁ#pgg e X egarboxylic
hy dredehl @d .0 api s 8xd I B¢ tede d M e ﬁﬁér&é?& o{ ) Thg
organic layer is washed with saturated 10 I ne and
driissd loiest igodilimmsaufdat e(20thenkpo) vemd tlSereto are added
concentrated under reduced pressure. The resulting

resi qu®Yrroliaine (9.2 g), l-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride (24.7 g) and

triethylamine (13.6 g) under ice-cooling. The mixture is

then stirred at room temperature for 17 hours. Ice-water

is poured to the reaction solution and the mixture is
extracted with chloroform. The orgahic layér is washed
with 10:% hydrochloric acid, saturated aqueous sodium
hydrogen carbonate solution and saturated brine
successively, and dried over sodium sulfate. The solvent
is concentrated under reduced pressure. The resulting -
residue is purified by silica gel column chromatography
(eluent : chloroform, followed by chloroform/methénol =
20/1) to give methyl trans-4-(pyrrolidin-1l-ylcarbonyl) -
cyclohexanecarboxylate | (11.8 g). APCI-MS M/Z:240[M+H]+

(2) Methyl trans-4-(pyrrolidin-l-ylcarbonyl)cyclo-
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I's suspended in n-hexane and collected by filtration

to give the title conpound (10.1 g). ESI-NS

M Z: 224 M H 15 Reference Exanple 10:

Trans- 4- (nor phol i n-4-yl car bonyl ) -

cycl ohexanecar boxylic acid (84

Trans- 4- (et hoxycar bonyl ) cycl ohexanecar boxylic 20

acid (800 ng) obtained in Reference Exanple 1(2) is
hdxs&@b&@ﬂok?lﬁﬁéor Qharm (3 My AN dhergto gre added .

mor phol i ne
dqsg@hyedS -in 34n(é|tr1'ﬂalnla>)ll ansoopi Py | )an&aﬁ:t%%g'eltg‘ dfs) added a

: ochlorlde 1.24 g) and triethylam ne (650
oMk

TOR c@LcodPIHyn Thelneixider e(3s95 hen sinr wadeat (ROMm1) .

r.at u f 19 hours. lce-water is poured to
Tgé h‘i;ﬁgggt%i o'lrL]Ss Hq'[ﬁr} ofi Fahdefhed i ¥OoFe temperatutred for 18
10

hGMl]fEh CIh @1 0d 05 1M o T NEo P OAGY C4 éaggn%%ﬁgvggagdmldter reduced

% hydrochloric acid, saturated aqu
PYRRHbGREN SEheardmndie 59| di i 0heangd; St y&élﬁthithﬁd washed

%gfcgﬁflvely and dried. over sodiumsulfate
w wloldmr at ed Thnderesetiuceg pagssone. Th9er is
col umm

t rified by silica ge
aci;l‘ﬁ%'?r%aétd;ghr’% ygpel 8 élr%cfﬁ]cﬁﬁ%rﬁFlg fald cwdlgragted twice

hakd n /1)
chilraIfoiaf. nﬁﬁn@nekﬂan?gar%ié%?L;gfﬁﬁg%%ﬁe&&Fﬁbxﬁ?BFéated

trans-4- (nmorpholin
brige7 ang) . dAPEH- Mvdt Z: 256{ Mt Hlstu (e Vet hy by o solvent is

4- (nor phol i n- 4-yl car bonyl )
COWEPzﬁéiﬁ%waeﬂ@qcemaay)umt ai Tred reftstR_etfﬂic_?nﬁQSJ.due

( ssolved nmet hanol (40 m), and
is #%Fg%glls aggedn N 'aQTe s%ﬂi&ﬁ?ﬁ?érd%fdéléékatuon. to
gl@é.ﬁaenthtlzheom ﬁh@rQ1b51t%%n stirred at room
tenperature for 8 hour's e reaction solution is
ESgoMeeMr Zakad [Madér reduced pressure. The residue is

diluted with ice-water, 15 neutralized with 10 %
hydrochloric acid and extracted with chloroform The

I ed oyer sodiumsulfate and the
RePé?ven |§%%@%€%nﬁﬁ%ted h38E ~Aediee@heldssry tamrbonyl) -
cygloRekbhbasopROUNd (638 mMy). ESI-MS M Z: 240[ M H]

(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), l—ethyl—3¥-(3—dimethylaminopropyl)—
carbodiimide hydrochloride (1.24 g) and triethylamine (650
mg) under ice-cooling. The mixture is t.hen stirred at room
temperature for 19 hours. Ice-water is poured to the
reaction solution and the mixture is extracted with
chloroform. The organic layer is washed with 10 &

hydrochloric acid, saturated aqueous sodium hydrogen
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20 Reference Exanple 11:
Trans-4-{{[ 2- (di met hyl am no) et hyl ] - (net hyl)am no]

carbonyl) cycl ohexanecarboxylic acid 0O CH3 N __ ---N

CH3 HO CH3 O (1)

Trans- 4- (et hoxycar bonyl ) cycBéhexanecar boxylic acid

(8.84 g) obtained in Reference Exanple 1(2) is 25

di ssolved in chloroform (100 m), and thereto are
addRthake YdiQXyBANZOLE| (s 49 .

1-et hyl - 3- ( 3- di et hy -&a%zagéc%aotp‘iﬂl) E’?ﬂﬁ&di Phrgessively and
dnjigrdochveri dedilth 09ub¥aaad 86Tk 1 ;

N, N, N -trimethyl et hyl enedi am ne ((25.53?3 Vg ntun ar concentrated
Urdercdsdussd Prrssise ur eThe thenlsthyr edsaliue0d® purified
b&eg;)lefflture for 4 hours., Saturated agueous sodi um

ydr 0gert c&FBonaR | GHreRaito 9 rgaived (e buehe: r eddidmarform,
£50h Wiiean gpd ' IS 5 extrac ith ,

chl or of or mp T%kgf%%%%ﬂp%y TR \A‘/ash@zl wi tR 9give methyl
tzaharate¢dobphbe iand-gnicaeHewe ) sodii Y f h

sol vent is concentrated undefe/ r)e uceg]e%rgéggha?gélyﬁgte (897
m@ssul fPRE-HEsMdGe2h6 (MuHIfi ed by silica gel col um
chrogggography el yent : chl orof or m met hanol / 28 %

ammont & 10 wat el'®EN¥d0/ 10FERNE6 4gilRerpaphAin-4-ylcarbonyl) -
cyeBdSedantbrpbd MBLAY! @ q% : -

et hyl ] (et hyf) amyno%ar(%o@r?gl %)ycf)gﬁéiﬁﬁg- Warkeksraree (1)
algdve 98 s9) di ABPCLVAE MiZ: 2&thMhbh+ f@d My hyl -
(%rans-4-{[[2-(di met hyl ami no) et hy!| Vr77and thereto is
aqded nY 1Y satwedesr podylih clygtiohexdsesal hoxyhat e . 66. _g(g.) 9) The
20

mi @Pet a&ne% in (],EI), above is dissolved in nmethano
lg%, Ant® t FBFEt & Gi TR Rt 11 RORqeBRe rasdirem o b&i Heurs .
TIO! UEb 98t (3R he m xture is stirred at room

t enper at ur e fo;yc%lu -Etoga]r s.i(éro ?HB%@E@F& solMf§on reduced

preduarel. N hydmachl seseduaci 4§ 254 y+agd eagi L of
solution is concentrated 20 under reducedw&%e%su?éé water,

nepid 3ldgedlavigh | Y9phi hivdedchdogiive adtilte arfdidextidd€ed with
K gﬂ%%t&?n V\,hir:[éh cont ai ns equi nol ar sodi um chl ori de

?1 : A e.|\9§%r2"10251ﬁ31\ﬂﬁ-ﬂl+5 |Mmmr sodium sulfate
andPRIHCABD Ly d )t is concentrated under reduced pressure to
give title compound (638 mg). ESI-MS M/Z:240[M-H]"~

Reference Example 11: Trans—4—{[[2—(dimethylamino)ethyl]—

(methyl)amino]carbonyl}cyclohexanecarboxylic acid

(1) Trans-4- (methoxycarbonyl) cyﬁlohexanecarboxylic
acid (8.84 g) obtained in Reference Example 1(2) is
dissolved in chloroform (100 ml), and thereto are added 1-
hydroxybenzotriazole (7.14 g), l-ethyl-3- (3-dimethyl-
aminopropyl) carbodiimide hydrochloride (10.00 g) and
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compound of the formula (1) or a
sgarzgceu?Pcally acceptabl e salt thereof is less
toxic and safe, and has an excellent inhibitory
effect on FXa. Accordingly, the said conpound (I) is
useful as a medicanent for pgevention and treatnent
of di seases caused by thronbi or enboli. 87 CLAI M 1.

' boxanide derivative of the formul a
An am de-type car oo of the

}J) N' [—Jc]rl?rﬁ:@hg% ttﬁ‘é"vj% rel naén)§ Iesd%p:%f}ng Javddex drae-tdmoling.

fof nul a:

Thanmiarudel fer eAlenaRd 1930 Ikt S UOURNASLACLEd 10T 90,
dro en atom a hal ogen atom a [ower

S@%EEB ed I@%@eoutkoxyhgmounydadg@wercgkgghaggoqgjl$tlon is

hal ogen atom a | ower al koxycarbony
é %élt%wd&?'@oxweag?@ﬂﬁ as¢bweiom| kyhdar baeoyhmigreiHe is

a hydrogen atom_ a hal ogen
e AT o SPRIPrarBan" 1o e rdmetc alleowy of supiashed
wRehi sazugeeer oirifle LREMddeq OF 2 EF%HU@‘RM %afe.  The
| oner al kyl ene group or a cycl oa ane
sePrent aigr oopnoénthetéar muhasr Orefubey24 1Es§%§e The
Res wherein R23 and R24 are the or

r%ﬁofga%gi LRgidyen is purified by 51llca gel column

chromatography (eluent : chloroform/methanol/28 & ammonia
water = 200/10/1) to give methyl trans-4-{[[2-
(dimethylamino) ethyl](methyl)amino]carbonyl}cyclohexane—

carboxylate (11.98 g). APCI-MS M/Z:271 [M+H)"Y

(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 solutlon is added 1 N hydrochlorlc
acid (25 ml) and the reaction solution is concentrated
under reduced pressure. The residue is lyophilized to give
the crude tltle compound which contains equimolar sodium

chloride (6.71 g). APCI-MS M/Z:257[M+H]?

INDUSTRIAL APPLICABILITY

The compound of the formula (I) or a pharmaceutically
acceptable salt thereof is less toxic and safe, and has an
excellent inhibitory effect on FXa. Accordinoly, the said
compound (I) is useful as a medicament for prevention and

treatment of diseases caused by thrombi or emboli.
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is a lower alkyl group or an am no-lower al kyl group
optionally substituted by a | ower al kyl group; or
conmbi ne together at the ends to forman optionally 25
substituted nitrogen-containing saturated heterocyclic
88 group along with the adjac®ht group: -NC(=0)-; R25
and R26 are the sane or different and each is a | ower

al kyl group or an am no-lower al kyl group optionally
substituted by a | ower al kykpff@ygp; or conbine 5
together at the ends to forman optionally substituted

ni trogen-contai ning saturated heterocyclic group al ong
wi th the adjacent nitrogen atom and Ring Ais an
aromatli.c hydr ocambiar t ¥peoneeyesxanidet efgaiyahive of the
rin r ondensed t hi ophene ring, 10 or a
ﬁﬁﬁ%ﬁﬁébﬁﬁﬁcally acceptabl e salt thereof. 2. The
compound accogding to claiml, wherein Ring Ais
benzene,/ﬁ?@ﬁthalene, pyridi ne, furan, thiophene,

pyr azolRy lkenzot hi ophene or thienopyridine. 3. The
corpoun ccording to claim2, wherein R2is R22

' LADZ22 15 ol 122 is a group of the formula: 0 N

L3 Wge M M N, Y1 Y20

wherein X is a group of the formula: -N= or the formula:
-CH=;

Y! and Y? are the same or different and each is a group
selected from a hydrogen atom, a halogen atom, a lower
alkyl group, a lower alkoxy group, a lower alkyl group
substituted by halogen atom, a lower alkoxycarbonyl group,

a carboxyl group, a lower alkylcarbamoYl group and a phenyl

‘group;

R! is a hydrogen atom, a halogen atom, a loWer alkyl group
or a lower alkoxy group;

R? is a group of the formula: -CO-R¥-R%*;

R?! is a lower alkylene group or a cycloalkanediyl group;
and

R?? is a group of the formula:

0 0
~ N /U\Ru )J\ N R%*

I|223 or 1-!125
wherein R?® and R?* are the same or different and each
is a lower alkyl group or an amino-lower alkyl group
optionally substituted by a lower alkyl group; or
combine together at the ends to form an optionally

substituted nitrogen-containing saturated heterocyclic



N HMe O or O; and is a group of the formula: 89 Y2
HY2 HY2Z N, HY or Yt H 4. The conpound according to
claim2., wherein RL is a halogen atomor a | ower

al kyl group; R2 is a group of the fornmula: 5 R22 R22
is a group of the fornula: MeB8"Y NNMe M2 N\ Me or O
M - TN Y~SN Y%l 2 N 10 is a group of the
formula: 90 N HN Y1l/-~or Y 2

group along with the adjacent group: -N-C(=0)-; R?®
and R?® are the same or different and each is a lower
alkyl group or an amino-lower alkyl group optionally
substituted by a lower alkyl group; or combine
together at the ends to form an optionally substituted
nitrogen-containing saturated heterocyclic group along
with the adjacent nitrogen atom; and
Ring A is an aromatic hydrocarbon, a monocyclic
heteroaromatic ring or a condensed thiophene ring,
or a pharmaceutically acceptable salt thereof.
2. The compound according to claim 1, wherein Ring
A is benzene, naphthalene, pyridine, furan, thiophene,
pyrazole, benzothiophene or thienopyridine.

3. The compound according to claim 2, wherein R?.is

R22 R22

or 3

R*? is a group of the formula:

jﬁ o) 0] I/\/Iﬁ

~ N A —
VD
N\/) N N\//\N:

\1I’ \I( or \1§  Me ; and

A

H

is a group of the formula:
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; and Y and Y2 are the sane or different and each is
a group selected froma hydrogen atom a hal ogen

atom a lower alkyl group, a |lower al koxy group and a
carboxyl group. 5 S. The conpound according to claim
4, wherein is a group of the&%rnula: C iNI N or H
MeO 6. A pharmaceutical conposition, which conprises
as 10 an active ingredient a conpound according to
any one, of clainms 1 to 5, pr a pharnpceutically

ceptakhl e salt| thereg Zo Alapt of or treatnent of
SR S o
ek Tv-e —of 3

prillses adminilst eri ng an
cohpyund gtcording to any
one of 'l ai Hto 5, or a pharnmceutically acceptable

salt thereof, to a patient in need théreof 91 8. Use

of a cqnpound accordi ng,to any one cfins 1 to 5,
or a maceuwi ly ac l e
tyre@t frent  of—Ratli ent sy2sf fleri ng V{?
N— N— ST N— Y )
y2 H y2 H H Y

! t hereof in

t Brombosi s.
Y2
S 0 0
/4
N AN I N\ l
(/ N— N N—
Y

4. The compound according to claim 2, wherein R' is

a halogen atom or a lower alkyl group;

R? is a group of the formula:

R22

.
’

R?2 is a group of the formula:

Q o)
om0
Y \T:/§ \[(N—Me \n/N
k\/o ) o)
I\l/le
\[(D \[rN\/\N/Me
o} or o} Me ;

Y’X(L °

A

2

Y N__
H

is a group of the formula:
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1 . . 1
\& N— N— NON—
N H N
o) 0
oLIL° g e
S VA
y2 H Y1\ﬂ Y1\ﬂ
2 or 2
Y Y ; and

Y! and Y? are the same or different and each is a group
selected from a hydrogen atom, a halogen atom, a lower

alkyl group, a lower alkoxy group and a carboxyl group.

5. The compound according to claim 4, wherein
G
A
2
Y N-
H

is a group of the formula:

CI\@fLO Me- i jLO “ ‘g :‘Lo MeO\@LO
N— N— — —
N N N N
|
= N— or X N—
H H

6. A pharmaceutical composition, which comprises as

an active ingredient a compound according to any one of

claims 1 to 5, or a pharmaceutically acceptable salt
thereof.

1. A method for treatment of thrombosis, which
comprises administering an effective amount of a compound
according to any one of <claims 1 to 5 or a
pharmaceutically acceptable salt thereof, to a patient in

need thereof



91

8. Use of a compound according to any one of claims
l to 5, or a pharmaceutically acceptable salt thereof in

treatment of patients suffering from thrombosis.



