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DESCRI PTI ON  AM DE- TYPE CARBOXAM DE DERI VATI VES

TECHNI CAL FIELD 15 as nyocardial infarction, -2 6 JuL 2008

i nfarction and peripheral arterial thronbosis
ﬂﬁ@ﬂ H@wwm by year, and social inportance of
reof has risen nmbre and nore. Anong
t her apii@s of thronboenbolic di seases, 20

anti coagul ant therapy, as well as fibrinolytic therapy

a | et therapy, t in medica
tmw“,ﬂmmmmmmmr eat nent andEép@ﬁ%Tnmn of thronbosis

( Sogoghpsho 41: 2141-2145, 1989). In particular, the
safety sustainable to chronic admnistration and the
reliable and AMPPBpAYEEe CABBOXPHMESEI HRRGVATIVES

anti coagul ant activity are essential in the
prevention of thronbosis. A coumarin derivative,

{ﬁ] gfggﬁrln pot assi um has often been used all
over € wor as an anticoagul ant avail able orally.
Howeverhe owbhagségttheighanagbari stdedwtard sentdr onaihhde-type

mechani sm of 30 action, it requires long tine until
tmmﬂwmeﬂ Cadyrzvatsw@szooalsqfqﬂam fasts and wagdicament,

ver f-l1if d th h h
éBﬁ% rﬁ%$i¥l?%hﬁg # H%Q%?%s%lo%gg%YaEt S 97 ?c%%agUlatlon
dlszﬁ‘{@} atkvel(MeP@% g’F?i‘nd absarshews g gnid i camta”), or a

erences Int ective dose anong i ndi vi dual s.
st a #reseu it Basbng, a Scéiealan¢d | s@agutiereabil ity can
hardly be controlled (Journal of Cinica
Phar macol ogy, 1992, vol. 32, pp.. 196-209; NEW

OF MEDI CI NE, 1991, vol. 324, no. 26,
- . In addition, there may be adverse

Sg#?tfﬁgaQEt@n%e%%%b ass rtek Qbshkeeadizagionausaliving habit
and the aging of populations, thromboembolic diseases such
as myoccardial 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,
antico-agulant therapy, as well as fibrinolytic therapy and

antiplatelet therapy, takes part in medical therapy for

treatment and prevention of thrombosis (Sogorinsho 41:

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

chronic administration and the reliable and appropriate
expression of anticoagulant activity are 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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10 di arrhea, depilation, and the Iike, and therefore

the <clinical application thereof is very difficult 2 6 JuL 2006

and the devel opnent of anticoagul ants that are useful

and easy to handle has been demanded. In addition,
enhancement of blood clottingZability is 15 one of
significant causative factors of unstabl e angina,

pe¥ebral infarction, cerebral enbolism myocardia
i.nfarcti.on, | nonar.y. j.nf [ Ul is

s & o BlalE lanl E0Hk RRIAEATE R (BRRHL: O trovsh
I QVaSCN BF s ERRgUE b §&Nfot heapbegenesi s faldrely efficacy is
artificial 20 heart valve displacenent, reocclusion

afdlert btedod nerrow) akindn alevonshowst isdgnaddcant differences

t hronbogenesi s during extracorporeal circulatign, and

e 19 o SR a0 S AR | ik GO ot | il e Feasons,
t.hat ) SE € I i f

L s AR s, Al sigkglica voumat
i fecigntaef baekmatpoB gl all sedryi nisl r aB2 pnpbas 1L 09; NEW

desired (Thronbosis Research, 1992, vol. 68, pp.

SOGISINY JAURNADI AFpMEDICIIpEL,esl 993t onv9li n3€Ae no. 26, pp.
conver si of fibrinogen to fibrin, which i.s the
s]taa‘{g%”]oq%])he codyul ‘%otr%%ré’scagée,r%utmaaffsob%eeapﬁi\gé]in% drug
the actiyatiqpand s 30 ;2901 ggat ;980 nhl 0odapkah ol fémiti
(ﬁatsul_oé,_%. Sq'{bt%As\ an&%Pro%Z 6 %%ﬁ 2%' 3 %JK", ' vy
Gakausin & kakibp 1986, orpp. @0} hand lakei, nhabdt otherefore the
thereof has | ong been the center of the research in
amt i eiozagl| @R 19 td arar §eerePideVel offnt 9t ffgplt and the
dr ugs Howevetr, _a. t.hraonbi.n_inhikjt.or 0

AL T D §n&6883§$%%n§§m%as aEPoBeEqY and easy to
has,&f awhasksed degakdeqt o safety such as bl eeding

tendency as one of side effects (Bionmedica Biochimca

Act a, 1985ddVolonddenpab2eheh2]1®F. FXed slotkehnenzyhbity 1is
| ocated in the position of the comon pathway of .both .
exte | i Skt fHan hsravessdiratiasntond eas able angina,

: Qgggééggf' F%gfg§ck98gsed qgﬁ%ﬁﬁéﬂ)fr(gﬁﬁgﬁfgﬂw n myocardial-

infarction, pulmonary infarction, pulmonary embolism,
Buerger's disease, deep vein thrombosis, disseminated
intravascular coagulation, thrombogenesis after artificial
‘heart valve displacement, reoéclusion 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, O., “t-PA and Pro-
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in the coagul ati on cascade. Therefore, the inhibition

of FXa is possibly nore effective and specific in the 26 JuL 2006

i nhibition of coagul ati on system conpared to the
inhibition of thronmbin (Thronbosis Research, 1980,
Vol . 19, pp. 339- is 349). Thas a substance which
i nhibits FXa and shows distingui shed enzyne
selectivity and high bioavailability 1is expected to

erg ontr.ql..of jits t1 coagul apt ctiyj r s
mﬁg pg;lﬁl&éldsadf%lt}%arjfél’an&%ggh eggr'esg &0 éri%frl&goguxP thhibitor
thenhapgut ing ef fiegly upRnor ahcadgbAkskr apFontkenpaeeshrch in
to the existing anticoagulants. Accordingly, the
devel eprpritarofs aasnavekarghicbiabr defreExamehat clnnge drugs.
adm ni stered orally has been earnestly

ded. .. . ...
Barifiiely of kRoWAMR SR OUHMEL HeRA ng P b?gg?&%ar‘é%‘tlablllty

B0 7% Bakudle sk RLehenr Ao, LOTPONDRLABCREE in regard

venti-on or trea hronbosi's
(MDA 424393 ucHhes f plLbewing kengehuranscomeowts fwesffects
al so been known (Indian Journal of Hetero Cyclic
Qridmirstdiyga BPGhimica Brtap. 1 8A7-8252)44 bR - K0 k-1210) .
literature does not nention 6 JU.. M about tEe
i nhi bit¥Gt y1 &f PeckeBs ePﬁémeo-nJ;Z)%%%% OFPEXACS BOBEARPh O the
Q. Qudhr gpétlmdé_&/ B‘f'AbQE%' R t N G2 - Py Gl Qondensedbagulation
bicycli c am de” conpounds of the formula: R2Z R W"

Waschde - Kedet QoYs b WHXh haslabagetli vptyrebm from thrombin
suppressing the growth of activated |ynphocytes and

- dire Ukef gbagylatdong dascads eveibprigioret r i ngihibition of

%H&?iqﬂynepgggggfss %E%ealz%f%%%W%e and specific in the
inhibition of coagulation system compared to the inhibition
of thrombin (Thrombosis Research, 1980, Vol. 19, pp. 339-
349) . |

Thus a substance which inhibits FXa and shows
distinguished enzyme selectivity and high biocavailability
is expected to undergo control of its anticoagulant
activity for a long period of time and can express superior
therapeutic effect upon oral administration compared to the
existing anticoagulants. Accordingly, the development of a
novel 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



10

15

20

(WD02/ 12189). The W02/ 12189 does not mention about

the inhibitory effect on FXa either. In the panphlet, 2 6 JuL 2006

10 conpounds having a condensed ring of pyridine and
furan to which ring an am de and a carbanoyl groups
are di - substituted are discléosed; however, said
conpounds all have a benzene ring on the nitrogen
atom of the carbanoyl group, said benzene ring being
substituted by X and Y 15 sinultaneously. DI SCLOSURE
OF | NVENTI ON The present invention provides a novel

al98- thRe 1 nfahaexan de rderd vat itre Ravipdginedsceln exta.
inhibitory effect 0 on FXa, or pharmaceutically
acceptabl e salts thereof. The present inventors have

i ntensivel yostudi ed and have found that an am de-type

carboxa@1d-%dﬁﬁmwative of the ofornul a bel ow has
en_hiobitory effmmuamd A 2V\6 5
have acco~-HL§th2LBg pre In i%&buéﬂﬁﬂ S, ~dihe

present invention is as follows: 1. An am de-type
carboxam de derivative of the formula [1]: :r~ R N

, n-1 CoHNeXsedl bic@aldcyardd¢ RmppuRdgherfeithex fiogmpla:
group of the fornmula: -N= or the formula: CH=; Y' and
y2 are thessanme or different and each is a group

selvlpm ax hydrogen atom a hal ogen atom a | ower
R 0N$2§;Y
X

which has an activity of suppressing the growth of

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 fing an amide and a carbamoyl groups are di-

substituted are discloséd; however, said compounds all have

a benzene ring on the nitrogen atom of the carbamoyl group, -
said Dbenzene ring Dbeing substituted Dby 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



10 al kyl group, a | ower al koxy group, a |ower alKkyl

group substituted by hal ogen atom a | ower 2 6 JuL 2006
) al koxycar bonyl group, a carboxyl group, a |ower

al kyl car banoyl group and a ph enyl group; Rl is a

hydrogen atom a hal ogen atony a | ower al kyl group is

or a |lower al koxy group; R 2 is a group of the

formula: -COR 2 1-R 22; R 21 is a |ower alkylene

U o A S L3 o,

wher e'ﬂua% 23 andh R b iy tisrsaneorori idd erantowand
each is a lower al' kyl group or an am no-|ower al kyl

gr oup 1 .opt izanal dwyi darbsype ut edrbyxanfdeer dakkybptgreupof the
or conbine together at the ends to forman optionally
st i klut’ed ni trogen- cont ai ni ng sat ur at ed

het erocyclic 2,6 JUL 2W6 6 group along with the

adjacent : -NC(=0-; R21 and R 26 are the sane

or d|f and each is a lower alkyl group or an

I r al kyl group optionally substituted by a
@gg;g group;] or conbine 5 together at the ends

t @ nptionally substituted nitrogen-containing
5 saturataﬂ eterocyclic group along wth the adjacent

erroeq_ﬁ'p )?t om ?eré%nngth% %%rﬂlrquat '—@\T-h%qr q‘.q?er b hrmula: -

a nnnocyc romatic ring or a condensed
tdu=0phene rlng, 10 or a pharmaceutically acceptabl e
salt thereof. 2. The conpound according to 1 above,
Wﬁea@dnYﬁlﬁge phesspepzenediffpRenal ane, epyhi dfne, group

f;gfghteélé¥ﬁgﬂmg hydrogen atom, a halogen atom, a lower
10 alkyl group, a lower alkoxy group, a lower alkyl group
substitated by halogen atom, a lower alkoxycarbonyl group,
a carboxyl group, a lower alkylcarbamoyl group and a phényl
group;
R! is a hydrogen atom, a halogen atom, a lower alkyl group
15 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:

O O
~ |}1/U\R24 )k '|\l/ R?S
20 RZ or RS
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

25 substituted nitrogen-containing saturated heterocyclic



p yrazol e, benzothiophene or thienopyridine. 3. The

. conpound according to 2 above, wherein R2 is 22 or R 26 JuL 2006
) 22 R22 is a group of the formula: 0 0O M -~N'-N Ac

NM O1'YMOOM M N YNNM'Yor 000

and Y1 ~CA10Y2N H 20 ks a group of the

formula: 2 JUL 2M6 7y ONO O Coy 2)::XNo N N

HN HH YIHO OOY1L N 12--~Z1 N yy ZC5 H S?

N- N 1
S grdup 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
5 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
hetercaromatic ring or a condensed thiophene ring,
10 or a pharmaceutically acceptable salt thereof.
2. The compound according to 1 above, wherein.Ring
A 1is Dbenzene, naphthalene, -pyridine, furan, thiophene,
pyrazole, benzothiophene or thienopyridine.

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

e, T

15 or R”

R** is a group of the formula:

0]

O 0 Me
~
I\/O \\/O Me

R

or O
o} O ; and

Y! (Lo
2 KAl

H

20 is a group of the formula:



NY2Hy2HHY 2 Y2 SSOON-1 N/ 1N-NN-yYy

1 Hor H Y2y 4. The conpound according to 2 above, 2 6 JuL 2006

wherein R1L is a halogen atomor a |ower al kyl group;
R2is agroup of the formula: 5 22 R 22 is a group
of the formula: 0O MM 0O NMN NO""N"YLOO M
" NMOMY"YM Oo0or Oyi y2)CA10N HI1I is
a group of the fornmula: 2 JUL 2006 8 Y1 0 YI- I~-N Y

28N O N ?N OHHH Y1 N
1
Yj@ﬁ" “\* UEL
Y2 ON— N—
H
y! °
0 0 S 0 0
Y'— | Y= "‘ﬁ = B
Y N— Yo T e N v
YZ H Y2 H H Y2
S | (@] >jk
N
0 N
Y1/\:\‘2 H or ) |1
. Y
4. The compound according to 2 above, wherein R! is

a halogen atom or a lower alkyl group;

R? is a group of the formula:

gown

R*? is a group of the formula:

0 or o] ;

10 is a group of the formula:
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NN N-~YN y2HYi HY1 2 HY 2 or Y and Y1 and

Y2 are the sane or different and each is a group

sel ected froma hydrogen atom a hal ogen atom a | ower
al kyl group, a |lower al koxy group and a car boxyl

group. 5 5. The conpound acco8ding to 4 above, wherein
YL~CA10Y2N H is agroup of the fornula: C'ja O

M,,a~0o MO ,,a 0 N HHHH CN_Lo M & NOor N H
H 6. A pharnmaceutical conposition, which conprises as

10, an active ingredient a gonpound, according to any
oM d0 5 aboyE 8 thar madeytd § acceptabl e
] reof. 7. Algethod for treat of thronbosi s,

sa

which™ clnpri ses adninisteHThg an effect Ve anount of
a conmpound according to any one of 1 to above, or a
pharmacdutically 15 acgeptable salt thergof, to a
pati e ® need ther . Use of ac und accordi ng
t\d—aqQyllone of 1t bove, or a pha utically

reof fin 2 6 JUL M8/ 9rtreatnent of
,r om t hr @bosi . ST MODE_F
CARRYI NG QUT THE | NVENTI ON The conpound [ 1] of *t'fie

resent i,nvention will be erei nafter described in
ggtgpﬁ_Yz are the same or d?f?erent ang eacﬁ is

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 4 above, wherein
A
2
Y N—
H

is a group of the formula:

2 6 JuL 2006

d group

H H H H
N o Me N 0
= 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 there

of in
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The term"lower" used in the definition of the

fornmul as herein described means unl ess ot herw se not ed 2 6 JuL 2006

a straight- or branched-carbon chain having 1 to 6
carbon atons. 10 Thus, exanples of "l.ower al kyl
group” include nmethyl, ethylg propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert- butyl, pentyl,
isopentyl neopentyl, tert-pentyl, 1 nethylbutyl

met hyl propyl hexyl omy exyl
frﬁé’t WPgeﬁ yPa%ée hﬁugéfﬁ )‘%1 Oé“rl?t"%ﬁ _
1, 1-di met hyl butyl, 1, 2- dlnethylbutyl
2,2-dinethy|buty|, 1,3-dinethy|buty|,
BESTA MOBEN FORUCARR YING- diliTe (Tl H@NWNTIDN ethylbutyl
2-ethyl butyl, 1,1, 2- trlnethylprop
trl rretTﬂwel pEempPund. ekhy| Off- nkk ﬁyl%‘reo?ﬁﬂt inéﬁem‘ﬂlo? will Dbe

| propyl , and he, .i k ng them al kyl groups
%ﬁ%é% €5 oﬁna?%ns ‘or exanpl e, nethyl,

et hyI ThePl R "'%.%We‘}p'w ,usbzldi ylin | selut )defl&ﬁiﬂ:-jbjﬁ ylof the
and tert- butyl are commonly used. The.term "Il ower

aldeanyl agr ot e ieankie sariblest inemnt uMlessi e BKGRNNoted a
atomis bound to the above- nentloned 25 alkyh roue rbon

AﬁﬂWQQﬂﬁﬂnoﬁl AR GSUES TR ngRe P R b0 qi ca
%Ongganple and net hoxy, ethoxy, propoxy,

i"sOpropoxy, butoxy, isobutoxy, sec-butoxy and

tert-buhoxy egHi@iNsSs a6 coowenl yluyed grEXJ@x‘r‘pliemloide methyl,
"1 ower al kyl ene group" include a straight- .
rzmchedrtrailn alsop ey lgr GuP- Wavi Pl vl 6 Sc%ﬁ*d%tyl tert-

atons, 2 6 JUL 2006 10 p cificall t hyl . 1-
&ty lene, p??Fﬁ%thyP@ﬁgen raﬁ%?%@%%EgF celE-pentyl,
9%&5 §h§ ohexamehhyiene, andythenkbikeiprdpPNg  hexyl,

em- an ylene gr oup haV|ng 1 to 5 carbon atons is
prefrerdad. 5 -meanplieenafyl,* * eynkohlkanedyyl g3fmmmhylpentyl
include 3- to 7- nenbered cycloalkanedlyl groug
dg]ld@mgﬁﬂ ,yﬂ -dimethylbutyl, 1methylbutyl,
1, 3-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 1-
ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-
trimethylpropyl, l-ethyl-l-methylpropyl, l-ethyl-2-
methylpropyl, and the like. | Among them, alkyl droups
having 1 to 4 carbon atoms, for example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-
butyl are commonly used.

The term "lower alkoxy group" means a substituent
wherein an oxygen atom is bound to the above-mentioned
alkyl group. Among them, alkoxy groups having 1 to 4
carbon 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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group. Exanples of "aromatic hydrocarbon group”

i ncl ude benzene, naphthal ene, anthracene, - 26 JuL 2006

phenant hrene, and the 10 Iike, and al so condensed

rings. Anong them benzene and naphthal ene are

conmonly used. The NNmonocycl1@ heteroaromatic ring"

means a nonocyclic heteroaromatic ring containing 1

to 4 hetero atoms sel ected i ndependently from a group
consi.st.ing f is njitre n.atom o om and..s;

a6t &f@%glyt’hem gl-etﬁgﬁ p%\é‘n‘oer e%yl%g?eel?%tycl i %%?Ao%%gylene’
e GRHETN Derits e AMthnePRAidHS exammlehylidjdeand the like.
pyridine, furan, thiophene, pyrazole, pyrrole, ,
oxrar esheins0xear ¢l l&ky tdneazicaip Hasoitrid dzdice,S iGAheivlakoms 1s
pyri dazine, pyrimdine or pyrazine. 20 The "condensed

i Ting" nmeans a condensed ring wherein a

t hi op [ dw [ n n CONEBERNSLd3 - 7-
for e%g{r%) I{el,er%e(rg:got ﬁygéﬁéﬁgagﬁgﬁ’?ﬁi gjnlg{)@ri d%ﬂééi. The’3 ke
"M QGRN - SPAT G Tk 4 MEd Bl ugabed Belcar eeydl i &-grolgiexanediyl
nmeans a saturated ring containing 1 to 4 hetero atons,
25omp.ch ring may contain, in addition to nitrogen

atom _oxygen atom.ang/or syl fur_atom ng them A to

14- nEREEY %at{’E at S@rﬂ@?g%cy@lyfifo&ag 58 cochrtogpni ng-Retude
e ;5Hé¥()ﬁ§§ﬁ?hé¥3d%,n'Eﬁgﬂ%%c%h%q‘Obhéhgﬁﬁhrene, and the
contai ni'ng bot nitrogen at om and oxygen atom

inataidi agdcarndensedndengsd 30rare corfmomlyy Uked. benzene and
Specific exanples include 2 6 JUL M imdazolidinyl,
ARSI T | 2T i FEMRRAY Wi%er azi nyl, mor phol i nyl

thio hol i.nyl., ho | per,azi i perj gyl ,
pyrr ol i'dar nyl ,IX%I;*(%CZ%#?Pi nylr?g%%?%%ln%)l{%g. %Ig%‘pl esm% e 2
"M&%%hﬁ{Omét'e@%la%ﬁlaft|i'€h0rfﬁﬁg JUratdineind brote nd hetero
or iodine atom Above all, fluorine, chlorine or

hrtside satlermtiest piedeperdenThe phaommaeewiea | yonsisting of

ScEPLabl e sall O e Sompoutd L HTELUSES R cnem, -

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 thioﬁhene 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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hydrochl oric acid, hydrobrom c acid, hydroiodic acid,
10 sulfuric acid, nitric acid, phosphoric acid, and

the like;, a salt with an organic acid such as formc 26 JuL 206

acid, acetic acid, propionic acid, oxalic acid,

mal oni ¢ acid, succinic acid,l¥umaric acid, naleic
acid, lactic acid, nmalic acid, tartaric acid, citric
aci d, nethanesul fonic acid, is ethanesul fonic acid,

ber | f oni i d th i ke;_ . i ; .
BEDEeBRIULTNIC, kS0 hi | Cipyaaliaft 1 Bporaziny:,

ackdncandyane 1ike: alindhphonifplal such apmoxidieimazinyl,

potassium magnesi um calcium alumnium and the

hibkep ipalrti dwilt, h pamr rendaiiny 1hase asaedh cAsyiet yicarfibge, 1ike.

20 ethyl am ne, ethanol amine, and the |jke;, or a saltk1 .

with ExaBgdies &f NS 2dCIETsGiRTas INFiuse DG iGre crlorine,
nd the |ike, . The oun 0 he ;

%ﬁ\%‘ﬁﬁeonorca%o%%n? nggﬁg'f o?s’n%o(])\%e q%%l%'er Eg%%gﬁ%énicar%orme °r

sabliard ;34eh i3 Quatialy, ammoniumsalt falls within
the scope of the present 25 conpound [1]. Further,

t he c (iqeo uptek frid cait i ¢l by esenepitabdst et | Al fHes cappound
i ntranol ecul ar salt, hydrate, solvate or _crystalline
c (Mﬁﬁfh as

polly mBAsHisIas afd (371 i RE- M BesiTdes, W 1he T
[hi/%r%%%l%r}i%fy%c!) c hﬁ%x&%@ﬁi‘cat Qi s) . ify GAN RXIST acid,
ds "an optical iIsoner, a the 2 6 JUL 2W6 f& pr esent
ispMERtdieN LncdMmassrifoseidsoprbspabdia micityr end the like;
thereof. Further, when the conpound [11 has a double ,
ﬁormal‘andi/l(th aningoedighiaid syeho@kahRE Ny gCdfp acetic
aving two , or. nore,substituents is attac A .
SHiel R TMST ST NP0y CHE o (13hS, BRICHRS Ardeinteuceinie
'%?%ﬂﬁ'fﬁh@?f@ﬂ@é§é theseid SEL S apdtacMaxtidl,e malic acid,
thereof . Additionally, the compound [1] of the present
itavenirien enganrpassesitaripr odramgidf a merpowslibsonic  acid,
menti oned above. Exanples of a frodrug i ncl ude éh%%e
gﬁ@@mq§yhﬁpnlc acid, benzenesulfonic acid, an e like;

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

The compound [l] of the present invention can be in
the form of guaternary 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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10 protecting a functional group such as an am no or
carboxy group of a conpound [11 above with a

conventional protecting group. The conpound of the 2 6 JuL 2006

present invention may be prepared by the foll ow ng
processes. 15 [Process A] A cozmpound [1] of the
present invention can be prepared by reacting an
an1no conpound of the formula [21: HNNX Yl ~ CA
~| 21 . Y2 NH2 wherein the s ols are the S3
@éﬁﬁ abBV &\ ?ﬁ §n%“@a?%o¥ggﬁg ajc?%m%%?rpguﬁg of mixture

tthl?x%rfe%rf”m %[ he 2“‘% O 134 wbgpsingt he 1syaRkols @idle bond
ned ove,

€ same as or a reactlve derivative
taher/eaf aatrmg a:ar haxiydh of otipc L@t beesdiBl BBoAp having two
conpound [ 11 of the present invention can al so be
[OrTe per e ﬂogbstenafemerh@f algonpbasefd11s mayuExi6te lnlé:he form

zﬂjfkﬁ Sg %Acxé?]last hghgt ﬁﬁg grn,gwﬁl;gr gL'rngze% :j.hns e%é %ﬁﬂss those
Q%fdn[éez% %@&vea \mm@fecoamm of the formila [51 5

H2N X wherein the synbols are the same as defined

above .Addi mieaesislar,y, aheonpoumebyrid prlépar enf actbedi ngresent

to the Process [A] or [B] above can be adequatehy
deWeartied jgrgpmpasses a prodrug of a compound a mentioned

above. Examples of a prodrug include those prepared by
protecting a functional group such as an amino or carboxy
group of a compound [1] above with a conventional
protecting group.

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

A compound [1] of the present invention can be

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

4 .
e

wherein the symbols are the same as defined above with a
carboxylic acid compound 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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anot her conpound [ 1] through the nmutual conversion by

10 al kyl ation, reductive al kyl ati on, am dati on, 2 6 Jur 2006

sul fonyl - am dation, arylation, reduction,
deal kyl ati on, hydrolysis, quaternary am nation,
protection or deprotection oflam no or carboxyl
group, and the like. 15 [Manufacturing Process for
Starting Materials: Preparation of Conpound [2]] The
compound [2] can be prepared by reacting a conpound
of/ 1L avomta [7]: Y1 ' - COOH 2 CA (1 Y, No2 [71
ZO:ﬁggibin the gmnpols are the sane as defined above,
of’"a —fegctgve derivative thereof at its carboxyl
group wi tth a conpound of the fornmula [5] to give a
conpound of the fornula [61: 2 6 JUL 2006 14 R HN
wherelcR® i @ Boser w02 GiRdtRialnd He ' yiittfs SypPols are

the same as defined ab a redugi et r
&aﬁuf?ﬁGCSEpé%ﬁgﬁf%f. %ecgggguﬁﬁ féﬁg%gﬁgaﬁgo s formula

pregpared by reacting a S conpound of the fornul a
[10]: COOH VY:CA ( [10] Y2 NH2 wherein the synbols
are t nme as defined above with a conpound of the
formil all[ 11] 75 COOZ [11] 10 wherein L is a |eaving
gtdlup %nd Z is a protecting group

wherein the symbols are the same as defined above.

If necessary, a compound [1] prepared according to the
Process [A] or [B] above can be adequately converted into
another compound [1]} through the mutual conversion Dby
alkylation, reductive alkylation, amidation, sulfonyl-
amidation, arylation, reduction, dealkylation, hydrolysis,
quaternary amination, protection or deprotection of amino

or carboxyl group, and the like.

[Manufacturing Process for Starting Materials: Preparation
of Compound [2]]
The compound {[2] can be prepared by reacting a

compound of the formula [7]:

COOH

S GNTE

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 the

formula [6]:
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for carboxyl group to give a conpound of the fornmula

(9]: Y1 COOH y2 rA ( NHCO-Z - E91 wherein the synbols 2 6 JUL 2®é

are the sane as defined above, subjecting the
conmpound [9] to intranol ecular cyclization 15 to give
a conpound of the formula [81140 Y1 :~A°( O E1 Y2
N 0 H wherein the synbols are the sane as defined
above, and reacting the conpound [8] with a conpound
of the fornula, [5]. 20 [Manufacturing Process for
Starting Rial s: Preparation of Compound [4]) The
conpou | can be prepared by reacting a conpound
orrmula [121: 2 JUL 2006 15 A [12] Y, NH2

of1theng

V\%g@@me synbelis are the same as defined above,
W2 conpound [3] or a reactive derivative thereof
at its NQarboxyl group. 5 The Processes [A] and [ B]

, b | ed ' h |1 ow -
T Ry T L

RlRRReY USiNG i GRS dR2]coagb Ul tan. be carri ed
out in a conventi onal 10 manner for am dation. That

i s, tHaer exmpomadan2be azar rabsioobe rerared ngyareacting a

conpound [21 with a caonpound [3], a reactive
Fempearidy € ft e o el }Hrboxyl group, or a salt
t@preokobp the presence or absence of a condensing

AL [10]
Y NH,

wherein the symbolé are the same as defined above with a
compound of the formula [11]:

L-CO0Z [11]
wherein L is a leaving group and Z 1is a protecting group

for carboxyl group to give a compound of the formula ([9]:
y! COOH

B oo
Y? NHCO,Z
wherein the symbols are the same as defined above,

subjecting the compound [9] to intramolecular cyclization

to give a compound of the formula ([8]:

O
Y! [ko
Yzzglﬁo (8]
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 Dbe prepared by reacting a

compound of the formula [12]:
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agent, and if necessary, in the presence of an acid

IS scavenger, in an appropriate solvent. The 2 B JuL 2006

condensi ng agent includes conventional agents such
.as N, N-di cycl ohexyl carbodi i mi de (DCC), 1-ethyl-3-(3-
di met hyl am nopropyl ) carbodii mige (EDC) or a
hydrochl ori de thereof, carbonyl diimdazole (CD),
di phenyl phosphoryl 20 azi de (DPPA), di ethyl
cyanophosphonate (DEPC), and the |ike. Above all
&r® hydrochloride thereof is preferred.
Ex s of t he k@ﬁctive derivative of -conpound [ 31
ose cg entionally used in the condensation
reactlon éuch as an acid halide, a mxed anhydride, a

25 reactive ester, and the |ike. Exanples of an
attenedrort e bl e s ddh & grak e rds ighed cRABmd

L e 15 ST Bl e o

_ Q| gmges such as 2 6 JUL 20 16
AR

oxysu00|n|n1de 1- hydroxybenzotri azol e, and the
I|ke Trand piessd ss s(Eh asdp{RAit ebpNenclan &®d qarried out in
i ke. Above all, thionyl chloride, oxalyl chloride,
AtaheR- and  1- hydr oxybenzotri azol e are
ferred. The acid chloride 5 nethod is especially
éFgfﬁﬁie Exanpl es of the salt of a compound [31 or

a reacfjderegetriyat wer@f 4heosgopednd [Blisneregar@d using
salt with an inorganic acid such as hydrochloric

agimhoundl okt bnang éaﬂdcansbbfm@nruﬁﬁ(Putukntmec¢mw%ntlonal

10 An aC|d scaven I b di

RN 19 R CWHREh 1 Pe tear $Has pah ety bé Carried

Qﬁﬂ?nbg %§§E1ngh%1958§gahnaea9i1oﬂuﬂﬁy Qe compound [3], a
ate en“it is

facili arried out in the presence of
ardaseiwf B¥riskRgveuctheéredd hasetlhs aastloxent.group, or a

Exanpl es of inorganic bases include al kali netal
salt thereof in the presence or absence of a condensing
agent, and if necessary, in the presence of an acid
scavenger, in an appropriate solvent.

The condensing agent includes conventional agents such
-as N,N-dicyclohexylcarbodiimide {DCC), 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 used in 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
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car bonat es (sodi um carbonate, potassium carbonate,

cesium carbonate, and the like), alkali earth netal 2 § JuL 2006

carbonates (calcium carbonate, and the like), alkali
nmet al hydrogen 20 carbonates (sodi um hydrogen
carbonat e, potassi um hydrogenlécarbonate, and the
like), alkali netal hydroxides (sodium hydroxide,
pot assi um hydr oxi de, I [ thi um hydr oxi de, and the

i ke Ies of ni ase incl 0
Mdg ?Q\ %u‘ftn%oaérjﬁdlnae% 5 s%%ir oth? like,
' hdrfd 1t alna amidesi kd., 4-ab 11,
i azéﬁg‘?@%%%z“%“ %%E?aﬂnleﬁ“@p : ove 2
Y rh-odhivaz avilepcl & 4 .k ] yloretS-ceriede, 1- hydroxysucc1n1m1.de and

1, 8-di azabi cycl o[ 5. 4. O] undec-7-ene, and the |iKke),
hﬂféisfomel\ﬂ-zd?trﬁeltarﬁﬂ]fﬁl RFRe pri@ﬁ\?%l‘l'eé%hyl aih¢ i A 1ds.chloride

t am_nopyr he like), pyridine,
Wﬁ%dr:els 3050 J1alaly g)ln dtaa[}:gleé1 i ke. Above all,
triethulaping & 6tdeUsk120QF d7compound [3] or a reactive
di i sopropyl et hyl am ne, 4-di net hyl am nopyri di ne, or

pladidiateivd soffr etleer axbrimrurchr rlyail nglogﬂuﬂhe zegalitonwith an
The present react| Qn can )2% carried out

FREFSITE Dra s et Fs & oriy A%l %Yﬁ?ﬁo’?ﬁ%ml% acid,

pr sfggce of sQ I%x?igg)l es of the solvent
isr% . © aiancylacll nealrr} sol?ven whi ch does not disturb the

react iz, a8uU8h sasvkaljegensdedal Bydiecai ¥o8s depending on the
(chl orof orm dichl oronet hane, dichl oroethane, and the
Iniekd)od aronaei emhydyedar b'@n§h( bewdawes tioardaniqoer organic
&ylene and the like), ethers (diethyl ether,

4%opropyl ether, tetrahydrofuran, dioxane, 1, 2

'dlneﬂﬂ’é)xiéﬁégéﬂ% Aridie h‘a@e)bee%%rlil(t%tﬂéd when it is

acetate, and the like), amdes (N N
reeidyidor omai de, ’dﬁel\l-pireéméﬂwéaoét aam}:mtese 108- by using such a
di met hyl - 2-i m dazol i di none, and the like), nitriles is
(Rt G tF i9@LVeNd:- the |ike), dimethylsul f oxide,
Iut|d| and the like

pyri dine, | v
Compr AP 1 e 810t heod SBFvemta U ETkall metal
NecesS Yos aANdoak 8 adpdnd: Of potassium carbonate, cesium

carbonate, and the 1like), alkali earth metal carbonates
(calcium carbonate, and the like), alkali metal hydrogen
carbonates (sodium hydrogen carbonate, potassium hydrogen
carbonate, and thé like), alkali metal hydroxides (sodium

hydroxide, potassium hydroxide, lithium hydroxide, and the

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

diazabicyclof{2.2.2]octane, 1,5-diazabicyclo[4.3.0]lnon-5-ene
1,8-diazabicyclo[5.4.0]undec-7-ene, and the like), amines
(N,N~dimethylaniline, N,N-diethylaniline, 4~
dimethylaminopyridine, and the like), pyridine, lutidine,

collidine, and the 1like. Above all, triethylamine,
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any one(s) of these solvents and water. It is

preferred to select any appropriate solvent depending) 6 JuL 2006

on the nmethod used. 20 Above all, dichloronethane,
chloroform toluene, xylene, tetrahydrofuran,
di oxane, N, N-di met hyl f ormam dey N, N-
di met hyl acet am de, 1, 3-di net hyl -2-i m dazol i di none,
pyridine, and the like are preferred, and
di chl oronet hane,. chlorof prm N, N di net hyl f or mam de o
S R e e R o 1T el P OB S b yridine
rEaGHI One CANY gy Cardil g At @ de, dange, of
tenperature froma terfperature of under cooling to _
under Theatgrgserfor mcanplan tden r ésct icdrciaed beout in  the
preferably carried out at a tenperature of -10*C to '
e 375149 ngpoiaisersie t Ml r eactiOV et urkre bapdel wl | yn  the
from under gce-c ol i 30 to 60*C. 2 6 JUL 20
FBrocess BT TheSteg t or preparing a conpound 1 from
conpouidsnp skl ard ERY cabrpencariiadQut Ry NeakkRg solvent
the conpounds t4] and [5] in the presence or absence
ofhiath apgpespmicdt elistsoflvehheorrdactcianver $ioly as halogenated
conpound [S] into_ the corresponding alum nium anj de

R héchideraforr i feCRLTMRtRRRR f ot} WeRr dthane,
r ti ' co . [ 4 od es .
éﬁ%ﬁi%E%n?%%?%g’conﬁ%%ﬁ%l%skygfg %Fregg 16£E§%ﬁ%§és opruene

t:he &l veatdi Rebude @y, | &ekdr Sol(MeRthyMicthdgesaMéopropyl
di sturb the reaction, such as hal ogenated

idreocar behsablfiopbfivem diciHaraonefhdndimethoxyethane, and
di.chl oroet hane, and the |ike), aromatic qydro arb

(B6nzLhES) { oIRANRES AGFONS, 3REATR | PRE) LR ndpke) / amides
Ehz © Agkeie, 2 amides
(i bgsaon o s s

di oxane, oxyet hane,
(AN -t et oilnf ot ide, ndW d\- di neatday | -tiecet am kks), , nitriles

1, 3-di met hyl - 2-i m dazol i di none, and the |ike),

hyedredeavidonisl -hexedethand 1ke) | i Iddmetdylsulfoxide, pyridine,

hﬂﬁ%g%%%#bg%%édghe Eg&%qiQf’mi&gédLgEVe%Qdc%%%giEE%@i%wo 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, 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 the boiling point
of the reaction mixture, especially from under ice-cooling

to 60°C.
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20 conprising two or nore of these solvents, if

necessary. It is preferred to select any appropriate 2 6 JUL 2006

sol vent depending on the nethod used. Above all

di chl oronet hane, chloroform toluene, xylene, and
hexane are preferred. Exanpl e$8of preferred reagents
usable in- a simlar 25. manner to trinmethyl almnmnium
include tri-lower alkyl almnium sodium

di et hyl di Baydr oal um nate, and the |ike. The present
rdaParcci'eoSrF 3n be carried out in a wide range of

tenper@aidir £ 0fba LRRRNIANY € Oforpeendcqalli My dno. compounds
under heating. For exanple, the reaction can be .
pr&f exrabl 5 Braarké ethmuteditowt tenpeeatting Bie -aureoyeds [4]
the boiling point 2 6 JUL 20 19@2}1‘ t he re%ction ot
mnd urld] edpecEBPI yPFRIPRTRAEIT | G&ETGIS n§* t BRePRETOPLIAtE

Furt hernore, after j ut _th [ or j;
(%ﬁ%veQ$.e°5bjéjtivégg%%%g%% [fl Sgﬁ{a SO beﬁ%] into  the
oS @l Gshnd fng 5 ABGESSRALY, Afi@Ighcampoindl spnvensi onse of
by conducting the follow ng reaction(s), on condition

tthatmd tey ¥ eslhinhgn Sohboiedsenfredet iy il gh[a1cemround [4].
one or .more noieties available to . further . compound  is
FRt MO WhiRch RSESty rdt ers UHATY £8dFor COTP -
gﬁgg%;&e%}Frotecting group for amne, 10 al coholic or

enol’ic , ester, carboxylic acid, nitro, hal ogen,
and t hexdrgess Anoing thlee puluahtcoiwvelsionsnyt hénert solvent

reactions for alkylation, reductive alkylation,
ami e | daessuldtongl starb dabicont eag i ai ofUCPedifct fohogenated

dohiol 26190, UKL Xsken,| % AR AN 134 O oroecane,
oL o8P ahi ghrafe copgust ed desdaths cCapePeene, toluene,
carried out as follows. The a kyl ati on can be carried

Ok 1 difle A annvmmdcﬂ&&e)naahhe:swﬂ@daugykxgtmaw, diisopropyl
ﬁégggéﬁété@%%ﬁ%%ﬁ%ﬁi§£¥ﬁapéggéﬁgg,E rj#éﬁiﬁ%ghéa@ethane, and
the 1like), amides (N,N-dimethylformamide, N,N-dimethyl-
acetamide, 1,3-dimethyl-2-imidazolidinone, and the like),
hydrocarbons (hexane, and he like); dimethylsulfoxide,
pyridine, luﬁidine, 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 reaction can be preferably

carried out at a temperature of -10°C to the boiling point
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such as al kyl chloride, alkyl bromde, alkyl iodide,

and the like in the presence or absence of a base in 26 JuL 2006

an appropriate solvent. Exanples of the bases usable
i nclude inorganic and 25 organic bases. The inorganic
bases include al kali nmetal ck?bonates (sodium :
carbonate, potassium carbonate, cesium carbonate, and
the like), alkali metal hydrogen carbonates (sodium

hydr.ogen_ car bonat e SSj e r icdNdho;
tC%‘/Fg q%efa%tﬂ% im%r%?%ghyég%%gy}?sgé?glm y rrgxlicde, oling
3Q pet-assi um hydroxide, |ithium hydroxide, and the

l'ike). 2 6 JUL 2W 20 Exanpl es of organi c bases

i ncl wde ttherroower adflie admmsing tnitet dmaress [A] or ([B],
tributyl amne, diisopropylethylamne, and .the l.ike. .
tteye i AR YTES Fﬂmp@-‘ﬂ?%za[&ﬂcycqa& [ 2150 21be00t°akhtea)ned’ 1f

1, 5-di iC 3.0 - 5- . '

f‘,eé;_-eds! sgair di c%kgﬁlcg%%‘ 4? O}"%%QS ﬁd g{:&{eernsel, Cma n%y t ﬁg nldiulfg)lfl g the
Y11 | Weladithen @9l,! | dhneconandibhe thke Ablowe resulting
all, alkali netal carbonates such as sodium o
camponatds,  pét aslsé urficcarbonatld landagesinim ©&r bBAKEe, mOleties

triethylam ne, diisqpropylethylan ne, pwridin

e 1430 ar® pridterted. 1 On{f;l’l e la%‘i 0 |§£§y refers
SHGH Lt hi um i odi de., 50di um pigdEde; ngot@ssipime ine,
|o§@d§? g%d theofik% %%%ﬁaiso bg adggd?ngmhlchlﬁayor anine
facddidate bhe prragiliion. OBy dstent, sohvieoxglibi elrigo nitro,
not disturb the reaction can be used w thout
IHadiaganormandandexanif es thereof 15 include ethers

(1 e T LIRS P T one o

di oxari _ ane, ‘and the’ i am des

(NN Ayl f oL gaat d6e NahhdiBRtibyl acelidigion, sulfonyl-
1, 3-di net hyl - 2-i m dazol i di none, and the |ike),

niriirdd teson { ageybation} e redndtibea, | idedl koot hydrolysis,
(et hanol , ethanol, 20 propanol, and th

TR [ R BB L pgr | B AECCCR AP, aPfe, SeRRP I 1TRe0 T amino

%99 8a9%§§9158£¥88§ %ngﬁigﬂggéﬁﬁaucted when needed, can be
carried out as follows. |

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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or nore of these solvents, if necessary. It is

preferred to select any appropriate sol vent depending 2 6 JUL 2006

on the nmethod used. Above all, tetrahydrofuran,

N, N-di met hyl f or mani de, 25 N, N-di et hyl acet am de,

1, 3-di nmethyl -2-i m dazol i di nor®) acetonitrile,

et hanol, dinethyl sul foxide, and the like, are

prﬁfer{ed and N, N-di net hyl formam de, acetonitrile,

et hangl , and a m xed saql vent r eof e :
&F@Pgﬁ@éd.O%m&?ﬁ%ﬂ%ﬁnﬁFﬁﬁfti6%Q§%§8bé%§aﬁgﬁé ol Ky amines
q ;4o n3Qnidge ebibarperatHee fdoRsoteiprstiylanife, and
unggr cggllng ?o 29 JEE 2006 21 unégi heatindgl

pmef exsbty, atert@a€ytenthesboillidglipoialti cwiclalfe 2. 2]octane,
reaction mxture. The reductive aIkyI%}ion can he
GaPridéd 266 G 1@ [ dooh PRaTG e fanndr £ T Ahaeasdo 15 4-01-
For, exanpl e, thi S r | on : cantired qut i di
ﬁ%ﬁ%?ﬁ? %§%ﬂnﬁﬁ§h&P?l§§&%{h g§?9d9§e, lgtgglﬁg, B¥%11idine,

g correspondi ng car bonyl

' %&girjo&ﬂ@ i pxthe Ay esengel of aamalappiadl aterivehates such as

i de reducing agent, or under the condition for
caldduyt ica ribethadtd ,opdta sdtienprassdrre tef aad cRFprBhrqagienate,

metal catalyst, in an appraopriate solvent. A
ﬂéé@ﬁhﬁ%aﬁﬁ%ﬁ@oﬁUéﬁﬂR%%%yﬁéﬁgﬁlWWHFPdep%é#%%ﬁ%gh%nd the
alqggét s 58 %e gyw thout [imtation; however,
reduci ng agents Ich do not affect the am de bonds
and the dike i stebaBsisadienshohohygdiliidéivsodiaghde, sodium
triacetoxy borohydride, sodium cyano borohydride, and
tinelildeke poas1bupr peifed. aBesitdes, 1 Higafpe adpgs Pe added,
such as acetic,a,ciag_{:e d the like or mneral acids

a

e A, drasch iy Y, TSHEIHE 1ike can also be

added theo PL eSEALheRCtIRh Wt CAofBY i skaebl ithdl ereaction
the reaction. 20 Furthernore, when the conpound [11

usad e anused neviithouthe Tonimafien saldnav téxampd ewr athereof
acid such as hydrochloric acid, and the ]jke, an
doprlopte at e WG al | W IRFgent iker,  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), nitriles
(acetonitrile, and the like), alcohols (methanol, ethaﬁol,
propanol, and the like), 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, l,3—dimethyl—2-imidazolidinone,
acetonitrile, ethanol, dimethylsﬁlfoxide, and the like, are
preferred and N,N-dimethylformamide, acetonitrile, ethanol,
and a mixed solvent therecf 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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as an organic base (e.g.,

the reaction, 25 which may facilitate the reaction.
Any inert solvents which do not disturb the reaction
can be used without limtati @l and
i'ncl ude hal ogenat ed hydrocarbons (chl orof orm

di chl or onet hane,
30 (d
HRERan&eaz 1§93 Uk

I met

igth I, et her

di chl or oet hane, and the |ike),
oL, Y B o LML pRine o
hh%?%eagghgﬁsmgytNTQQinethylfornanide,

acetam de, 1, 3-di nethyl -

exanpl es t her eof

2-

triethylamne) or an al kal
nmetal acetate (e.g., sodiumacetate) may be added to 2 6 JuL 2006

et hers

i M dazhki dreduetiaad 4Heylake)n mianwibes carried out in a

(acetonitrile, and the |like), aromatic drocarhb S
ChaieafaOonEd| LBABNCKY| eHEETS “%o

met hanol , et hanal

. 12K @ompd . wi
FRCLION, kAN, FvcaTrE%%S%ﬁ%. gaQ%a3ﬂTid' SompMBILI[1] with

ent Co

rrsin

DREIERe 11 kP, &7ES

fwo or "nore of these

d this

sol ¥eht Sspddd 18§ eeabbnyllt eSmpoeher ried the selesenanyof an
appropri ate solvent depending on the nethod used.

Abpvepaliltedi nht ot oneydaide dictiwiraet RAEET,

t et r ahydr of ur an,

echdasiionpr bpanstadnd ither e

di ,
g g,

péci al

10 1, 2-din$thox et

PRELGR e 1Bt oFBFr & °

hane, . net hanol

or under the

nce of an
S

di rgt h hydy of diradht .
1 égyagagﬁ#hgﬂf5§€?¥gﬁﬁﬁgﬁ'be carried

referr

out imna Wile raagetdén, t eaper atvneehtaomnalt emsdradt urleydride

of under cooling
treglucdact | aveths

Hﬂjﬁnek%ﬁéﬂngaephgodﬁuﬂhebH%éﬁyaEidghe RloRs et

to under is heatin

g. For ex

: , mpl e,
sanprieg ety ehhee Japigataon; however,
t enperature of -10*C.to, the .bo

I B A9 W ﬁ%ﬂQ%Ff%%%gﬁh

ﬁfﬂé‘.tamﬂiet ds and the
er 1ce-cooll1ng
triacetoxy
to

reaction can simlarly be carried out 20 according t
the tdialid,c bydtogenaamn borohydmiesencendf the like are
netal catal yst. Exanples of the nmetal catalyst inclu

pald fadingd car bon,

pl ati num car bon, p

| ati num oxi de,

de_

RaneyBéngg§; ngaBES Qé?%s_such as acetic acid, and 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 [1] 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 used without 1limitation,

include hal
dichloromethane,

(diethyl ether,

ogenated hydrocarbons

dichloroethane,

diisopropyl ether,

and examples

and the 1like),

tetrahydrofuran,

'thereof

(chloroform,

ethers

dioxane,
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Besi des, organic acids such as acetic acid, and the

25 like or mneral acids such as hydrochloric acid, 2 6 JuL 2006

and the |ike can also be added to the present

reaction, which may facilitate the reaction.

Furt hernore, when the conpourkl[ 11 used is an amine in

the formof a salt with a mneral acid such as

hydroclhl oric 30 acid, and the |like, an appropriate
eutralizin such J 23 or gapi;gelase (n, N-
Elé%g.d?ln}efclhé)t y z%ﬁlr?é) ora%acg alut% i _ngﬁglgp'ace?atlge NN
(@ th 3 GH EACR!, at @), Ny ke raddet fanildeg 1 ead-idimethyl-2-
which may facilitate the reaction. Any inert solvents

vili icta zabd ininodiest @misl te Adde)iomits idas beagfapitrile, and
thout 1imi . .

g%ﬁg@:,g t at“{a%tqiﬁ?e gi%dq%)(a I g%y} er eof ’ell nccolluudeene, xylene,
el alydr of yran, di & el et hoxygthane, fa a
Ia?\ée)_, %m %eé?( N, cg?lh%gt hyh‘ormam’ de, - PRk, an
MH¥ di eé hy| acelearyi dend a mixed solvent comprising two or
1, 3-di met hyl - 2-i m dazol i di none, and the |ike),

arcoreatd £ 10ehydeoddebtfs (emRIRESaWY uenél yl &feferred to
and the like), alcohols (methanpl, ethanaol 0

aifd- a%e Ak ,pﬁﬁﬁre]ra,hce adh T XEPES lvne(%ltorci:o‘ﬁf[;I{'peri G used.

0 J%?faéﬁc e e SRt S cHfo ARCESSH Y - tdtrdydrofuran,
preferred to select any appropriate solvent dependi ng

an, 2-hi megtiod;atdethe Abneehasod) | etthetnahydpobpannl, and the
N, N- di et hyl f or mam de, nethanol, ethanol

, dth
ke @rme mrsiarasl, AP tSTRIRARTR thane ﬁ%@?%]a%%‘?e‘?thane and
Scée}g]aﬂ'! draonPurLahI? allr'ek?e%geec eaS%; ;ﬂv\%%e preferred. The

n can De carriea ou e range of

tenpergldr ecbEeMmba tePerat uxerafedunsiet c¢aold ngitte range of
under 20 heating. For exanple, the reaction can be

preferabiyr e afroed soutempe sa tenperdt wieder ce0lEngo to under
the boiling point of the reaction m xture, especiall
Yk Wittler | %@-rco%%‘iiﬁ@let o Fleom* Ht urén TES Preferably

%Ef%ﬁéé”b&@napeac@%ﬁbggagﬂEei%faJ¥UW?Qk;W%% boiling point
of the reaction mixture, especially from under ice-cooling
to the boiling point of the mixture.

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, and 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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25 manner, for exanple, in a manner simlar to the

above- nentioned reaction between a conpound [2] and a 9g JyL 2006

compound [3], when needed. The sul fonyl am dati on can
be carried out in a conventional manner, when needed.
For exanple, this 30 reacti @Bcan be carried out by
reacting a conpound [1] with 2 6 JUL 2006 24 an
optionally substituted al kyl sul fonic acid halide in

resence or. _absence of_.a r
§5I€@nprgaﬁ&F 3@5 régcﬁldntaﬁﬁﬁﬁﬁgﬁﬂgcgg g%gfgﬁ éﬁgﬁl metal
$@k g%'%te aRd 4 .r eacliion LemeralurR ®d herrdised the teiction,
amdation 5 reactlon bet ween a conpound [21 and a
W@ﬁn@umdy[Ehcabatatecamebeeewnhmyed The aryl ation can
be carried out in a conventional manner, when %eded.. .
For eR@plidietthesebdehton Bafripelo Rt i dysSbrPpyhe reaction

(rg%%gg:?%g %F?Ce mpound J AL \Mltﬂﬂt%él%l rogenafed e]:&rrgflﬂs thereof

e ‘presence ‘of absenceé of an appropriate

Rasaudd an «aPRFAPI i aldd exBWeENt .o teanpl extidfsdgr@ddses ether,
usabl e include inorganic and organic bases. The

iteargaydsofases, i nolinteard kal 1, fedahetbaxperhees, and the
sodi um car bonat e, pota m car bonat sj.um.i.s .
IS FEL AR O R ) AR e Tyt 1 ace tandde,
arsh t (sodi s rb e,+ ot m -
‘i r%lqgnr?etc rlb?na li'aar%q. Qﬂﬁfbrfeak AN gféohzﬁl%:élje aromatic

Ex&@'ﬁac%&b@fnsorg@féthbL@SeStollll@hlede kylehewerand the 1like),
al kyl am nes (triethylamne, tributylam

dilicobysrlopyimetthangt e thand It he a4 and dhesike) 4 water,

Rt P B SaP hiRBassgpg, tvo or more of thess
Lo8Ainazabi HC'&&[&%&&WHC’G%E ane, paRdethed! itke) select any
am nes (N, N-di met hyl aniline, N, N-diethylaniline, 4-

Gippr dfitla tam siepyent diependdmnd tdre Ithlee)me,tl"md idse@, Above
lutidine, <collidine, and the |i ke, Above a
@ﬁﬂethytaﬁfﬁédeBféFﬁ§oproEyNé@h?PEﬁVﬁéorﬁéFé§§runwmethan°1

'e%r%%%%_te gdtkhe llllke are preferred, and tetrahydrofuran,

methanol, 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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are preferred. The present reaction can be carried out

in the presence or absence of a solvent, preferably 2 6 JuL 2006

in the presence of a solvent. 30 Any inert solvents
whi ch do not. disturb the reaction 6 JUL 2006 25 can
be used wthout |imtation, & exanples thereof

i ncl ude aromati c hydrocarbons (benzene, tol uene,
xylene, and the like), ethers (diethyl ether, diisopr

opyl et.her, . tetrahydraqfuran,, di , . . .

20 BT R ye . G et 6T TReyon e, ggid halide in the
%Iflelél' diegetdyl fosappt ders N Nogdigetihylacebpprdpriate solvent.
,3-§|nethyl-2-|n1dazol|d|none, and the like),

okt i kRe fasetbontrisenibad theldi kejaverdgebholsplvent and

(et hanol , ethanol, propanol, butanol, and th

) i ke)., .
diemethpns ulteSEFE LUy r it neloF%ti OFRg, ARd s | ﬁ%%%datlon
and a.ni xed .sol ven rd sj LW & SohsSo@hdt hese above
§§P€eﬁ?§,%Fﬁﬁﬁg%éséa%%@%%ﬁggbe[ggl, xyl ene, o

ety akydigfivraa. N, N-di met hyl f or mam de,

N, N-di et hyl acet am de, 1, 3-di met hyl -2-i m dazol i di none, .

et handhe bat ghet jomndarhebéi k@ rari@dr eRbr rigy anfonventional
tetrahydrofuran, N, N-di neth Iacetag%?geggd butaqg!rgrgan_ be

FETE ery 5 WreReme&dierhe riEct FHRT ar risd ot i n
%QME¥%d%q§@ 8% EEAPERAT Ur & S8 t ePef,akur & Halogenated
umn hng to un

er cool er “heating. For exanple, the
8340t i A dei preferpbeyencar biredbsehcat & an appropriate

-tenperature of -10*C to the boiling point 20 of the

lﬁﬁﬁﬂihM1aﬁ)apmﬁgpﬁ%ﬂﬁﬁﬂ%ﬂﬂﬁﬁﬁﬁtnn roomtenperature to
t boj | i i f. th ti L Xt.ur e. - |
€ a:ggaqggs?l g%cgcrlzﬁ gJatrs%%f h%?%%?% ;dﬂ{cﬁuc{é FLﬂBr@a%‘ic and

be carti n 0 I um coupli ng

G QN bIDEs T edugld OAn6aPahecCHAIAl ontlifea 200mdd metal
ntional nmanner, when needed. For exanple, the

reatidretezan (bedidh cambcediteut hytasatwihngaxbeaaicundcesium
[11 with an appropriate reducm%g,a ent, q{(yﬁth b ‘
epdsyetdn & bb%séhge)ofaé ilgmetal hydrogen carbonates

(sodium hydrogen carbonate, potassium hydrogen carbonate,
and the like), and the 1like. Examples of organic bases
include tri—lbwer 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]undec-7-ene, and the 1like),
amines (N,N-dimethylaniline, N,N-diethylaniline, 4-
dimethylaminopyridine, and the like), pyridine, lutidine,
collidine, and the like. 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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~catalyst in an appropriate solvent. In the reaction,

any conventional reducing agents can be used without @ 8 JuUL 2006
limtation; however, netal hydride reducing 30 agents

such as lithium alum niumhydride, lithium2 6 JUL 20

26 borohydri de, sodi um borohyggsi de, . and the like,

metals such as zinc, iron, stannum and the |ike, and

netal salts such as tin chloride, and the |like are

preferred an %fh s .St annu nd the |ike

ST Sl Bt d noe’iaﬁ‘&’]reﬁe thereof
A 1Y E HES&SEE@d h}cﬁ‘ré&‘@rb&% al (Yyteln“zemédr OQSDééhQn’ xylene,
any conventional metal catalysts can be used wthou

ldmd tahéonikeoweverhepal [(ddiettimydardidner, Rdmeyoblrcbell, ether,
Raney Cobal t, platinum oxide, and the |ike are
;ireéfr@r*w&roﬁwafret al 1l expte as Paﬁe?lwﬁ*él%@Kye’éhan?he and the
e 10 ar.e, nor err d. urther e n
lhl|§<er)nsfthmdm use@w%{he retgrl |o°nrm H <y q\{rl\ﬂe&s) W Letanide,

figadditatted, wWren nildd 5 1 ialdred oOWndindefe arm&é)dl Cnitriles
condition in the co-existence of a mneral acid such

- dsdeyjramddididre, c-aaod dthantikag, | eReohplshdmeddemiodn ethanol,

where a netal hydrjde reducing agent is is used, any

PREPATS1 vent $E P th dE ot ‘H?%turlﬁkﬁhe BRSSO Snrfoxide,

th t d t
%& qﬁgglgiheggagélg?ha%hg?ﬂgﬁg ||sdprop€l gfﬁﬁfxed solvent

s mef UERd, odi oxahe, ok 2tHeBBt hxikedane, ianthddessary.
i ke), am des (N, N-di nethyl f or mam de,

ﬂbmmﬁrﬁﬁhy|agbeaﬁ}déetg@hydrofuran, N,N-dimethylformamide,

di.net hyl.- 2-i m dazol i di none,_ apd the 1ike),. o
N S Ry e s auge. (bensane duitiie Syikifazadiftinone,
e ahicke) batgrza@'S (4¥R§ hangl, eﬂ‘]@é‘o' o OPROEer 280 and
the like), water, and the |Ii1ke, and a m xed sol vent
memmwhydn@ﬂumanorNﬂm%dﬂﬁetHjﬂﬁHﬂﬁHﬁﬂ&Hﬂ&ndIHutanol are more
necessary. It is preferred to select 25 any
Bpptepmcat-e sol vent dependrng on the method used. In
t he rﬁﬁftlon ere nmet.al such.a

StannURE AERTREOR| PR Oi° atHEPARSSAHE stn Saevids range of

¢hh@ird®ure 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 palladium coupling reaction.

The reduction can be carried out in a conventional
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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and the like is used, any inert solvents which do not
W thout |imtation,

di sturb the reaction can he used

and 30 exanpl es thereof include water,

al cohol s

(met hanol, ethanol, 2 6 JUL 2W 27 propanol, and the
d the Ilike), ethers
, tetrahydrofuran,

like) , esters (ethyl acetates6an
(di ethyl ether, diisopropyl ether
1, 2-di met hoxyet hane, and the |ike

), am des

2 6 JuL 2006

g#ﬁﬁ%ﬁgﬁ%%h&%ﬂggﬁ}%%%ék&éfﬁ&@?h&ﬂ@?@ﬁ@"ﬁ@ﬁe,lﬁ%ﬂéls such

a and t

he i ke),

nitril es

Gacetion triddh, awhrihen) i &), theolbkes hydr oedrBomsilts such
e like), and a m xe

(benzene, toluene, xylene, and th

a6l veih cbdpriisieng and  shenokkof afRe e s

d
Mehfis, aPf

B0 G017y L HERG) Ao RDEnd TRA IO JLGEE L ABY 5Bl o

&%@thﬁ?et%g% .1 i a Jxeq 3l vent

er "and an al cohol ,” "an et her,

an ani de,

antrile

metals

as tin

e YA Si Ng In the

and fiRe ild keydsogenef eshpdanyn ¢heveratonah wedrd catalysts
15 the presence of a

hydrogenation is carried out in

metralbe ata¢ §svithapti Admd tasheant LAWFVET RA MR

dium~carbon,

di sturb _the reaction c e e e t Jimptat] ;
éﬁﬂ“%&éﬂb?ﬁgith 885iéﬁh%ﬁkﬁzpcgﬁ%#ggué?#%g%,aahgnthe Like
aiﬁeoga?éﬁerﬁydjfé%{@fMLs an QRS flPaar Bess, and the like

am d

esters (ethyl acetate, and the like),

or gani c

agidsnéfor preraerdd . acerictXrmeie, pepphdhhe @& d:he method

trifluoroacetic acid, and the,likeLﬁ and a n.xe
e

& I3 Wt

sulabntthonper st hght BN oS OREIFATEH

cg’wl*iu?n it is

necessary. It | refer cl . any i@ PEbaL L4 nce
ISR Y g Tl 2 S ESh: B opppropes abiee

react igh&am be tardied Quthydrechicleic. 25idanged othe like
tenperature froma tenperature of under cooling to .
under heathagreBotiexamiiase t hemesadt nisirdgle peeducing agent

ﬁb%o'gi%%urb the

limitation, and examples

preferably carried out ai atenp
thfe Bi9dngapdi ntnesf t RelVeREFi o

reaction can be used without

rat.ure, of

hit 1.

thereof include ethers (diethyl ether, diisopropyl ether,

tetrahydrofuran, dioxane, 1,2-dimethoxyethane,

and the

like), amides (N,N-dimethylformamide, N,N-dimethylacetamide,

1, 3-dimethyl-2-imidazolidinone,

hydrocarbons (benzene, toluene,

alcohols (methanol, ethanol, propanol,

and the

xylene,

like), aromatic

and the

like),

and the like), water,

and the like, and a mixed solvent comprising two or more of

these solvents, 1f 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 1like is used, any inert solvents which do not

disturb the reaction can be used without limitation, and

examples thereof include water,

alcohols

(methanol,

ethanol,



10

15

20

25

30

© bo¥ O dine i denaion tri dhi Britpethylacetam

The hydrogen pressure used in the catalytic 30

hydr ogenation reaction is general |y about 1-100 atm 22 8 JUL 2006

6 JUL 2006 28 The reaction tinme for the present
reaction varies depending on the kind of the reducing
agent or the activity of the2gatal yst used; however,
it is generally between about 10 m nutes and 24
hours. 5 The deal kyl ation can be carried out in a

%%%é%g%%fgg%ngQQHEe:}ﬁg%?n NESEEls Q%Eh zﬂ%%é%aﬁ@%Sand the

out® y Teacting a conpoun

[l th aggppEoprigiechgeal kyialdrd)g agentsddrapyl ether,
appropriate solvent or without solvent. 10 Any

cosvieatt y dnat usdky | bt 2-ndi regend sy edma e, used Whe hbike) , amides
limtation, and preferred exanpl es, thereof inclfgg 13-

L@P"ét—f%’rﬂf‘ﬂrﬁiéﬂ@ igdlypd nium (bi1)chloride.y  nitriles

P uni chforfde “and the 1T7ke, and boron
t (4 b @ deri i odot Linget hyhsi | anece)and bhemkitke arkydddcarbons
preferred. Any inert solvents which do not disturb the
r Baetiome, cdrolbensed xyileheut Bhai t B¢ ontikald edd@spl| és mixed

t hereof include hal ogenated h drocar?on% %chloro Qr £
FHT R bt HEie! S € hI e Qfand P 8nd °the FPFRE) , 58 Va'élisf .

i met hyl.f ok gan; di ret t amhde, adoBeny
AR EHST LS i ol o Ronce g T he. Byt neryy| agpPopriate
(ssEront t debendand the khke)mettsh auseded sabwent all, ethyl

conprising two or nore of these solvents, if
neceabey. wateri sopr ef avixed t5 lSEndctcBL spirbprikee and an

so] vent . dependi on 25 the . nethod used, T e i gn :
can” O%arf¥%de€%?r1na§'m?%éd?anéé %%%r%éﬁpgﬁh u?gg Tike is
froma-tegperature of under cooling to under heating,
preferably from-78*C to the boiling point of the

react i om thxtweection where hydrogenation is carried out in
the presence of a metal catalyst, any inert solvents which
do not disturb the reaction can be used without limitation,
and examples thereof include alcohols, ethers, aliphatic
hydrocarbons, aromatic hydrocarbons, amides, esters (ethyl
acetate, and the like), organic acids (formic acid, acetic
acid, propionic acid, trifluoroacetic acid, 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 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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30 The hydrolysis can be carried out in a conventiona
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am nation can be carried out in a conventiona

manner, when needed. This reaction can be conducted

in a sinmlar manner to the abd%e-mentioned s

al kyl ati on. The protection of an am no or a carboxy

groupf or deprotection of the protected group can be

carri ou n d, c | N -
netho§§¥3[ eﬁ&ﬁg? ur?%ggPrggésg{ or9§%§F?P%gP£agQP&H vartes
MatRI ANy Jif efrad adired o0 ooyl {4t The Wtemctivity

for preparing the conpound [6] by reacting the

@Cfrrgbha;j ¢Fdabyst newcti vhodevevat i Ve tiser gepespliys between
carboxyl group with the conpound [5] can be carried

Ut 1 G ik es ahthret C}tqritﬁisn'e SE e]p wher e t he

?onpo Q§.éég%€¥¥5t%éﬁ £31 BLecLeackadouthe mextesi®htional
or reducing nitro group to give the conpound [21
Gamrke Cawhbgd ruidddd). a Figr | examphaer thdst heeaction can be
above-nentioned reduction. The step for preparing the
cemuat c(@tL by reacting 226°mpeuBsnddund’itto)ati sppPropriate

t he conpound [ 111 can, be carried ou LN jmJd a ;
ARG T e, SEEBSwhit o The-Eanpiinase] Ao e [ wichoue

arfJeacted. The step for intranol ecular cyclization

of the conpound [91 to give the conpound [81 can be

car ri gchpuonven2iSeal sppkwat ate sgdventcam bdeused without

presence or absence of a condensing agent, after

cldmidrati irp + hendorprrirr 1o eresPlesacthveeekr ithginde  boron
using an activator, if_r , ' .
e e

CONGENsi Y BOEN T HOLS, Copveaihonal ciegeni e susha BRe like,
as N, N dicycl ohexyl carbodiimde (DCC), 1l-ethyl-3-(3
and boron tribromide, iodotrimethylsilane, and the like are
preferred. |

Any inert solvents which do not disturb the reaction
can be used without limitation, and examples thereof

include halogenated hydrocarbons {chloroform,

dichloromethane, dichloroethane, and the like), amides

(N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-
dimethyl-2-imidazolidinone, and the like), nitriles
(acetonitrile, 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.

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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or a hydrochloride thereof, carbonyldiinidazole 2 6 JuL 2006

(CDI), diphenyl phosphoryl- azide (DPPA), diethyl
cyanophosphonate (DEPC), and the |like. Above all

DCC, EDC or a hydrochl oride t3ereof is preferred. 5
Exanpl es of the reactive derivative of conpound [ 9 ]
i ncl ude those conventionally used in the condensation

reactionw suche%s an acid halide, a m xed anhydride, a
FERRETy e "BEFeH5E t he Iike. Exanples of an activat or

that qap bgudsednhel convestisg tdwn cargpoandrfied iotd in a
the 10 reactive derivative thereof include thionyl

clinoreindd onadx ahghneh) omige, amedede | i KbisAF®pctiqn can be
acid chl oride nmethaod .can be used cqﬁ%e i,ent|
endi n

&fenddr Gan SN He FERep n

56 '%fglmentioned
gﬁ%&ﬁ%tﬁo be enpl oyed, which includes inorganic or
iC

on.

I's bases. The present reaction nay be

facil ittat edrwbeptibni Sof Canri @it dm &heguesencgrofip, or
a base or by using such a base as a solvent. Exanples _
aferinvdregdrion ba§esHencbudeeatral ighRital capo Rar GeRALES ©ut.

(sodi um car ponat e, potassium carbgnate, cesiu
o Rece cnd s PRGSO Fkh1T R A1

! (epl ) rbgpa Reqt M ddk®)1s: abkabarati
ﬁ%%%ﬁﬂﬁy réﬁéﬁ? %%r o%%tggg(gggfﬁﬁgﬁydrogen céﬁboﬁ??t,ra_lon
RAt assipsnry draogen carbonate, and the |ike), alkal

met al hydroxi des (sodi um 25 hydr oxi de, pot assi .
hydr oX@rde, stePhifem HyERRAG HY ~ 5RE tq%“pqlir}fg)f6gxn1§|¥pllé%aCtlng
of organi c bas include tri-l. r 1 n :
(19 PP AT Re L 01 i%hut 91 §%ar?et,lq’gﬁ%%%ir%%#§/f‘?é thereof at its
?Mcﬁ{?ln%r@%? ihen! £K8) cohBbuhar Y-samdaes Hel ,derried out in
I azabi“cycl o[ 2. 2. 2] oct ane,

15 SstlhAyabi spehefr4.th OthensSepnayhedte the compounds [2] and
1, 8-di azabi cycl o[ S. 4. 0] undec-7-ene, and the |ike),

d nexr 2 Barie2006

The next step for reducing the nitro group to give the
compound [2] can be carried out in a similar manner to the-
above-mentioned reduction. |

The step for preparing the compound ([9] 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'[B] 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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31 (N, N-dinethylaniline, N, N-diethylaniline, 4- dine

thyl am nopyr i dine, and the |ike) , pyridine, 28 JuL 206

lutidine, collidine, and the |ike. Above all

triethylamne, diisopropylethylam ne,

4- di met hyl am nopyri di ne, or PY¥ridine 5 is preferred

for carrying out the reaction. The present reaction

car be carried out in the presence or absence of a

ol v ' Iyl i

Fgsen f 8rsd vBRErochl

A T P M et IV i T

vhiehodoes Jaatbotiysidirimitdee aleact (D)) suchHipbenylphosphoryl-

ha[ogenated hydrocar bons (chl orof orm :

dizctikol DRBAhandiedhyhl 6¥8EPRAAEPNORAGSt HREFFke) and the like.

aromati ¢c_hydraoca ns_(benzen e n

Ehevr rly . DLCRarBe G ofnpr BB - gRRcshetEoE S, REP rerrea.

tetr aE%gﬁgﬁH%a%f digxane,ackiv - §kAevh howy etdranecmpadnd  [9]

is the I'ike), esters (ethyl acetate, and the like),

aftdese (Nhdsdi nevhyehonwvamilde, NsKddi it hhgcercaridgasation

1,3- dinethyl-2-imdazolidinone, and the like), .

ne_ag:.tneg, ($eek oSt r fle 2GR PRe1FPKe)2 B‘ilﬁﬁf%hy"l‘%ftﬁ“de' a

oxi de, pyridine, _lutidine,.and th ' a Ju X i

§8P€gﬁyecd%%§?%ﬁn8n mdgg? %6i%ﬁre §¥£? SSS égivgﬁtgftlvator

lt&a“ﬂe%%%s%é”u%Q 2b$0 R riRiexttung afhe atympneis) [8f into the

these solvents and water. It is preferred to select

gBy cappreoprdetisrssulwent tlepeddi ngnohudhe wFBERHY lus&gloride,

Above all, dichloronethane, chl f , _
anéyé,ch%gq%ggdrépgréQecﬁb§%g;?ﬁﬂgyet§&f?ngbld chloride

N, N- di met_hyl f or j i met hyl acet ami de,
Tf§p89n§F%¥FF?}¥%¥%2§%P%L|ﬁ%ﬁgghpyrigine, and the

| i ke ame ¥ edepeadengad dizthl sl soebkansedchiiepehdimg on the
N, N- di et hyl f or mami de and pyridine are especi all .
preehery éth bahemplegedt weashi dncdifese l@@%ﬂa@d%&r jqrganic
a wide range of tenperature froma tenperature of

3F&S -cool i ng to under 30 heating. For exanple, the

reactiQl CAPeRELPT &I @D o 2ndll WM f82ilitated 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 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 Dbases 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]undec~"7-ene, and the 1like), amines
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carried out at a tenperature of -10*C to the boiling
especial |y from under 26 JuL 2006

point of the reaction m xture,
i ce-cooling

to 60*C. The step for preparing the

conmpound (2] by reacting a 5 conpound [81 with a
ina simlar manner
to the step where the conpounds [41 and [5] are
reacted. [ Manufacturing Process for Starting

conmpound [5] can be carried oif

Materials: P [ f . Tk
B SoF 3P SPd [oSpound [ 4105) TACTTRG I RES T

g‘iﬂi@% d b 2bplidifithe compound [Blkor, apyeadtinee lutidine,

erivati ve t

eanniied neyt

conpounds [21 and
ofl islee rpred et ilardms orf THEiRe
i,.sol ated and

e PEEIEF t6F

recryshal | i

éreof at

its carboxyl group

can be

drd a tsheni | At keanner Abovehe adtlep WHekethheamine,

ot R <k

FAHE LU ehrorat oo apdyrr el thiet  in  the

, or pyridine

[3] are reacted. 15 The conpounds
AR P

©58lre yel doknown in

y Such as

i ke. The present conpound [1] or a pharmaceutically
23 caceept akire salgertdrer edf hms sl el | etefemabiy oryn  the

effect on FXa, and hence is useful

in the prevention

PAESEEa fntd S XAdtS ous di sorders caused by thronbi

and ermol.j -
cr,gz?\‘ta,dppll%

dog,

I
%grggﬂgab%§ ,

Ont MmN dORKEY, ihakbi tsolvent
nouse, rat, guinea pig,

and drhegd i kehotwhi cde 25 dicser desssctiined udeuchoras halogenated

exanpl e, stabl e angina pectoris,

unst abl e an

[Mydnmdaﬁquﬂebchlorhfgnpos@ich&gﬁgmqghaqqﬁa&%gﬁ%ﬂyoethane,
BRChaRPE Cof BBF v i Suire Aty 1Bensble) toruene,
%gh%%&ﬁva§ﬁ&'%Eesﬁ;%&b%ftSEhéHQaW@SEQde hermd ¥ hageisopropyl

chem ¢ heart

| sease caused by coronary artery 2

& tHdr 2006t r3B yihp@nbagenesi sxacengdsti-ve rethhemiwgthane, and

heart failu
the 1like),

(N,N-dimethylformamide,

re,
esters (ethyl acetate, and the like), amides
N,N-dimethylacetamide, 1,3-
and the like), nitriles

dimethyl-2-imidazolidinone,

(acetonitrile,

lutidine,

and the like),

and the like,

more of these solvents,

any one{(s)

dimethylsulfoxide, pyridine,

a mixed solvent comprising two or

if necessary,

of these solvents and water.

and also a mixture of

It is preferred to

select any appropriate solvent depending on the method used.

Above all,

dichloromethane,

tetrahydrofuran, dioxa

ne,

chloroform,

toluene, xylene,

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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nyocardi al infarction, acute myocardial infarction,

pul monary infarction, pulnonary enmbolism. pulnonary 26 JuL 2006

vascul ar di sorders, econony-class syndromne, ki dney
di sease 5 (di abetic renal disease, chronic

gl omerul onephritis, IgA nephtdpathy, and the |ike),
t hronbogenesis with atherosclerosis, periphera
arterial occlusion, peripheral venous occl usion,
Buerger's di sease, deep v _ein t

PS5t G 44 AVISRUTAF CEBaghl e Pon (BN e Rytling point
t@rqgﬁgr égé%foﬁfﬁfﬁtﬁﬂpla@%ﬁEEQQlQ§ FroWNtRIdIC ice~-cooling

vascul a prosthesis or replacenent of artificial
heardoal ve ar joint, intermttent claudication,

t hrombogenesi s and reocclusion after bIoog C
ci r culTite gt arecEvst PUePRHRNG uERC aSOTBERRHL andoly reacting a

transl un n coropary angi opl as P or : :
AL CPLEERGY, A BEst (B cdfricd out i a
rs%@%’ﬂ A {PTER, s8¥st ARGl RhkbammmiRindespOnsnd [5]
syndronme (SIRS), nmultiple organ failure (MODS)

tdyeomaegenesi s in  extracorporeal circul ation, blood
coagul ation in case of blood draw ng, diabetic
ciMan Baairur idist R oente, LFaPtazd ing dRGis 2ot igdnr eparation
pﬁgtectioncfng iprovenent of function in case of
FEPRaH i o and the Iike The present compound is

char actd i gedpi Fdrhabrépashogs thexcamgnind nfikbi tor yreacting
effect on FXa, decreased toxicity, and causes few '
sitce  ebhpotsd( bl 22di ngl tlandhehecpmgeypnghat 3hr € 25 reactive

seen in the existing anticoagul ants. Wen a FXa .
i@ﬁﬁ%ﬂ%?ﬁV?mEP%F%ﬁéu?td%%?r?%ﬁh??ﬁiv%¥%ﬁ% c??ﬁ%%r%%frled out

glﬁrglsef ;ﬁ%ﬂ%%%ﬁnﬁé aﬁdlléé’g%?eﬁ oLl di be compognds [2] and

ntia ree of si ects such as
phosphel i piglosés, hepatotoxicity, and the |ike
Accordingly, FXa inhibitors, 30 especially those
havi ngltdecdimepungat icdn Wt upBEesend. fnyeytion jthpg produced

2000 2SR BRI o0 S Ut 1
of, Si de ¢hf @ SoSYehic chemistry such as recrystallization,
column chromatography, and the like.

The present' compound [11] 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, pig, horse,
bull, mouse, rat, guinea pig, and the 1like), which
disorders include, for example, 'stable angina pectoris,
unstable angina pectoris, cerebral thrombosis, cerebral
infarction, cerebral embolism, transient iséhemic attack
(TIA), iséhemic cerebrovascular disease such as
cerebrovascular spasnm after subarachnoid hemorrhage,

ischemic heart disease caused by coronary artery
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as phosphol i pi dosis, hepatotoxicity, and the |ike, and

useful as a medicanent for treating thronbosis. 5 The 28 JUL 2006

present conmpound [1] or a pharmaceutically acceptable
salt thereof can be fornulated into a pharmaceutica
conposition conprising a therapeutically effective
anount of the conpound [11 and a pharnaceutically
acceptable carrier therefor. The pharmaceutically 10

acceptabl e carriers _include_ dil uent bi nde o PR
§§F’_ iR drabi ¢, “GRFEPFhET so“hé?n%éagaggﬁ%ﬁ,g failure,
Qrgjcyc\ﬂfwaqyr rold dana)ioreXci plaits( e Wyocd@etOs€e, infarction,

sucrose, corn starch, potassium phosphate, sorbit,
qit?ﬂﬁridiﬁs)riy | Uib’rﬂ'arlaittisalr(,e. g.pulmEgresy um eteak be, | t ahelmonary
pol yet hyl ene is _glycol, silica),, disintegrants (e.qg.,.
Pmsa:tuldagq ﬁmr%ﬁsf m@?@ﬂﬁ!@h@iﬁ?é (Séf.“&.rf’%@odiﬁhﬂ(“eﬁg disease
r sul fate and the |i c Ak
p&§§%ﬁ?”fhvéﬁF%%n %}S%?%%hrﬁggéﬁgﬁba ?gﬁgggééﬁgﬁﬁ%lkag’ Lgh
sflgnddinienf, canahe adiMei st ered) pral khrembogenesis with
parentéral l'y,, and be used as an 20 appropriate
phararmcetitd e 1 pr epar phenal Eranplrés lofoct Wigmioprpef tbheral
preparation for oral admnistration inc]ude -solidh .
reSiAFat PRI 1 @bl ePYCTGPENT| 845835 ulFSEP phder §hromPosis,
af%é*%ﬁd£¢§§’ S°'%Hﬂ%%%aé%&ﬂ&?s'OPScégguﬁgﬂhéhonS- (DIC),
anpl'es of an appropriate preparation for parentera
29 RdBdYstidatd opfipel U 1sWpRAsidoryf anjsctthetsiorvascular
preparation for continuous infusion prepared using '
distitHei svatcer Feplianeaenitons £ phastof bgizhl hedAtthevglve or

aqueous gl.ucose sql ution, .and.the.like, [ I .

T Hose  df GHE ndcﬂffdﬁFaglﬁﬁérnagéﬁgﬁggpgggsﬁﬁ and
acs ﬁ%gagftéPeb§BEd0Ei&%%l%&%ﬂ%“rédbﬁ%ﬁﬂdﬁtiﬁh’suCh as
vary dependi ng on the adm nistration routes,

ek deargey s Weirghis Luarithadondbtboargf dieiqulasny, (GITCA) or
the kind or severity of the disease, it is usuaIIX &n ,
tg@mg:rfgee@;s afdign o uminplgg coronary artery recaha ization

(PTCR), systemic inflammatory response syndrome (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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ng/ kg/ day, preferably about 0.1 to 30 ng/kg/day. 5
EXAMPLES The present invention will be illustrated in

detail by Exanpl es and Reference Exanpl es, but should 2 6 JUL 2006

not be construed to be limted thereto. 10 Exanple 1:
N-(S-Chl oropyridin-2-yl)-S msthoxy-2-(I[trans-

4- (3- oxonor phol i n-4-yl) cycl ohexyl | carbonyl | am no) benza

mde ;;1 CL nl~ HN~~N H30-()~NHO N O '
Trans- 4- ( 3- oxoppr phol i.n-.4-yl)c ohexanegar. bhoxyl i c

é‘_(fiig (affg) %‘3 gg?ailﬁ%l&%il?foéé% ee%/%nec%t E‘?(%\ﬁ‘pl & % ifsdso value of
qggsgkqv%@ b2 160 ehleOobarmnk3 anh)y, faRe Fersld dffects such
added 1M thionyl chloride solution in chloroform (S40 -
251) pabdphoNi pdidet by 1f bepatbtdex{oneydr opd¢ ape t heike, and

m xture is stirred at roomtenperature for 7 hours.
Toefhd pesal fieAgceagsti dor Laeatilow & S.

2-am no-N-(5-chl aropyridin-2-yl)-S 20 netho enzam. de;

(111 ﬁg‘)e arPdrepsﬁr?%i néelofllioﬁr{lé, a{)r%d_th(gr mtdxt re is Hically
Slddebtdale 0o £ eMRelAldge O¥ghni ghd . TForkhA atlXtulfito 2
IS poured saturated aqueous sodi um hydrogen carbonate

Stlatttiaceu tdnd 1t heompotsiritg ons  eximpacitssdhgn téh therapeutically
chl oroform The organic |ayer is cqoncentyated under

ﬁé&&@é&vﬁr@§§ypé’o ndFhEh EFBINS g r S5 fe B rﬂmce&¥%cally
p%%%%g%%l%y Zggféggrsztﬁgge%%&$ilica B8 CYUUHMaceutically

C tograph uent : exahe/ et hyl acetate 1/1,
theretile acetale)s tia@ine tdia ddritls twiorpotmnd(€ 158, syrup,

ng). APCI-MS M Z: 487/ 489(M+H + S Exanple 2: t-Butyl
grorf ( S- chapalbbyr i di n- Z2elldtbdmenol - sorbit, tfagacanth,
EEﬂﬁ%?PQQIE?ﬁ!Jfﬂ&?E%}%’(%k%?%?%%%@?%ﬁ%ﬁ?'y5£8¥8£8?eX¥ crose,
corn starch, potassium phosphate, sorbit, glycine),
lubricants (e.g., magnesium stearate, talc, polyethylene
glycol, silica), disintegrants (e.g., potato starch) and
wetting agents (e.g., sodium lauryl sulfate), and the like
The compound [1] of the present invention or a
pharmaceutically acceptable salt thereof can be
administered orally or parenterally, and be used as an
appropriate pharmaceutical pfeparation. 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
adnmninistration 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



car bonyl | am no) benzoate HC 3 H3C NH CH30 0-)"..-a O
~~b (1) 4-(t-Butoxycarbonyl)-2-nitrobenzoic acid (1.0
g) 10 is dissolved in tetrahydrofuran (SO m), and
thereto is added 28% sodi um et hoxi de i n net hanol

(0.72 g). After pouring tol uEne, the mxture is
concentrated under reduced pressure. The resulting
residue is suspended in chloroform (50 m), and

theretq are added oxal yl . chlaorid jil :

HeREBEREEh T or e e TS AAGRET 1 ok By T ey weioht

%tnld r OO LEMMer E UL of Qa3 AIRUr Sor TRBer @AGId 0 severity of

solution Is concentrated under reduced pressure, and

ahleorfsesa8e,20 thl)s ususpbly etint bhé heanegsi dfie abougi Pe 1la to S0

suspensi on. 5-Chloro-2- am nopyridine &@% and

B\ K/ 9@ Y 45 efianabdie aRcdol%dd B0 30 MKl 9r'm (30

m), and the solution is ice-cooled. To the solution

i s added dropwi se the suspension prepared above. The

reaction solution is stirred at room tenperature for
&Sand concentrated under reduced pressure. The

reSidueTbélgk&#%ﬁglgbkgnﬁﬁgﬁlwﬁﬁﬁtﬁEEilg§sg?§Q%@ in detail

successi o aqueous pofassi um hydrogen
zﬂ) frat £ S IR R SR AR e & aqueeus, sadi WA agen B

JUL 2006 37 carbonate solution and saturated brine,
ot vt toragnesinimed Wextat,o and evaporated to
IS d e, SOLY eI chidel, +LENGR0, Ay eSStIRe tIgy -2 (( [trans-
esuE%lng residue is purlEF ed by silica gel colum
chr OIVRS QK ERING 11 BNkl ) dydiextene/ Bl dytbdn ackdrat e )oenzamide
4/ 1) to give t-butyl 4- ~ [ (5-chloropyridin-2- yl)
am no] carbonyl)-3-nit robenzoat/e(ﬁ&QB ng) APCI-NMS M Z:
378[ M+H] + |

2 8 JuL 208

HN" N

Hﬁ’ol/‘zﬁo
NH

o) Q 0
@

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 ul) and N,N-
dimethylformamide (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 is extracted with
chloroform. The organic layer 1s concentrated under

reduced pressure, and the resulting residue is purified by



(2)bt Brryg 4-1[ (S-chl oropyri di n-2-yl ) am nol -

. carbonyl | - 3-ni trobenzoate (3.2 g) obtained in Exanple

) 2(1) 10 is dissolved in tetrahydrofuran (50 m) and 2BJUL 2006
thereto is added Raney nickel, and the mixture is
stirred at room tenperature:ﬂhder hydr ogen pressure
(3 atm) overnight. The insoluble materials are
renmoved by glltration on Celite and the filtrate is
concent,r at ed .und r ed ced r r esiydlis
Bt Sf Hé&abﬁeélFoggmﬁel a%o% %%@' téﬁﬁﬁ i Q%g ueﬁ¥§/ethyl
%lgleca @ foLntqei hylqaoet &,It_éhﬁ 2Q/cbkatt@)gi ¥e tgbuéylthe title

&M no- 4- f[(5- chloropyrldln 2- yI)an1no]carbonyI)beftz

Qat@ound 3168 mafPCl - BEAW-FIS 3WE]: ML 7/ 48D [ M+ yl
3-am no-4- ([ (5-chloropyridin-2-yl)- 20 am no |
carbonyl) benzo ate (278 ng) obtained in Exanple 2(2)

|s tr ated inas I manner ; ' -

: W | e? bompouhd (B0 ¢ PG ND Ngr - @41 amino) -
Qé&&é@ gﬁﬂ] &ﬂ@ﬁyqﬁ433ioxomorpholln 4-yl)cyclohexyl]-
4- ([ (S-. Chl oropyri di n-2-yl)am no] car bonyl | - 3-
(dalrtooarys-14n(i3rademmorasiiad i n- 4- yl ) cycl ohexyl ] car bonyl | am
i no)- benzoic acid Q6 JUL 1006 38 ﬁ ci  HN ~N HO NH
00)"1", CINO Ot-Butyl /|
4-{[ (5-chl oropyri di n-2-yl ) am nejcar bonyl } - 3-
({[trans-4-(3- oxonnrpholln- ycl ohexyl ] car bonyl } am
i no)- benzoate (293 nga [ [

in Exanple 2 is
di ssolved in 5 chl orof'®f rign,p10 and thereto is .
added 4N hydr ogen chl ori de- dIOX [ution (10 m)
foll owed by stirring at roon1tenperé/ re for 3 days.
|

To the reaction solution is poured sopropyl ether,
and thﬁJSO|hd(etﬁﬁtekyéh§§oﬁ&§)—2—n1troben201c acid (1.0 q)

@

10 is dissolved in tetrahydrofuran (50 ml), and thereto 1is
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
15 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 (433 nl) are dissolved
20 in chloroform (30 ml), and the solution is ice-cooled. To
the solution 1s added dropwise the suspension prepared
above. The reaction solution is stirred at room
temperature for 8 hours and concentrated under reduced
pressure. The residue 1is diluted with ethyl acetate,
25 washed successively with 10% agqueous potassium hydrogen

sulfate solution, saturated agqueous sodium hydrogen
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collected by filtration to give the title conpound

(280 .10 ng). ESI-MS M Z: 499/501[MH Exanple 4: N - 28 JuL 2006

(5-Chloropyridin-2-yl) -N4, N4-dinethyl-2-
({[trans-4-(3-oxonor pholin-4-yl)cycl ohexyl]carbonyl }am
ino)- terephthalamde 15 C 33N HNCH3 ~No O HC'N H
a00 N LO

4-{[ (5-Chl oropyri di n-2-yl)am no] car bonyl }-3-({[trans-
4- ( 3- oxonor phol i n- 4-yl ) cycl ohexyl ] car,bonyl.} am no) benzo
ict?g'bgé‘ia&e(SOSﬂJg‘)ltb%?ai red i nsﬁ‘gﬁ%ﬁ%ds H s ol %}éaeﬁn over
1 dis0,205 § , t e the solvent
o R Ry B bl ar i JerBp38TRgy o remove the solven
lriayedr etienzdigiazalee . (2Fhegreandtingt byki3ue3 i% Gurified
JUL 20 39 dinethyl am nopropyl ) carbodiin de
Epwdisddtilcar idgd (98 urg) chricglatersdrby stelvantg at-hesene/ ethyl
tenperature f 20_hours. Tq ,the reaction sol.uti IS,
éﬁesafuré?ia aﬁﬁed%%v%pg?ﬁﬂﬂaﬁydgﬁééﬁqfﬁi 8§§E§ﬂldln_2—
$A) Wil 193] ARDIRA UG Joe @R &b D Myf N - APCI-MS M/2z:
chl'oroform T heé organic |ayer is concentrated under
RedUcredpressure, and the resulting residue is '
purified by NHsilica gel colum chromatography ,
(el uerf?) n-hexaner®ehyl ~ ackt bk ©-ghloRaRst Jtifyi2-yl) amino] -

aﬁ%%ﬁo%gg)sll}g—%%‘%o %%&tog(tgeremﬁ £8Py NG, {48,08) s n RGa)Be 2 (1)
N( SaEhkanopyr i th N+2-tHahn2rddifraans140(3nl) and thereto is
oxonor phol i n-4-yl ) cycl ohexyl | car bonyl | am no) - 4-

@ddefd uRanagt miokminzamnde 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 1is concentrated under réduced 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]}carbonyl}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
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Cl HNNFO N FFJ, NOO~~Ois (1)
2-Nitro-4-(trifluoronethyl)benzoic acid (3.0 g) is
suspended in chloroform (25 m ), and thereto are added
oxal yl chloride (1.67 m) and N, N-di net hyl f ormam de (2
drops) followed by stirring at8roomtenperature for 3
hours. The reaction solution is concentrated under
reduced 20 pressure, and to the residue is poured
chloroform (20 m) to obtain a_suspension. Chloroform
(30 M) is added to 5- chloro-%géﬁinopyridine (1.56 Q)
and pyridine (1.SS m), and Yhé"solution is

i ce-cool ed. To the solutiofiySocadded dropw se the

suspensi on prepared abdWe nreaction 2S solution is
stirred at roomtenperatuwre gén hgurs and 2 6 JUL
2M6 40 concentrated under red essure. The

residue is diluted with ethyl acetvbe washed
successively with 10% aqueous potassi um hydrogen

sul f atie @iyt | o - s@t3HE Bk o agriadirs- Z-odi Jum dryell cgeronyl } -3-
carbonate solution and saturated 5 brine, dried over

maqneamosuﬁ—m@mmcwmw@wcblohw aRenyl tamnino) -

sol vent under _redyced essyre. The re in

RETERH N ded” P ntt )n- ﬂ@gﬁhﬁegfﬁfie %ﬁm% grlg% Fg%sgﬂ%ed in
% added 4N hyd

%#%%3%95%§Ebpyridiﬁgﬁ yI) 2 nFFFgeEo(t%Ffluor%nethyl) yarogen

kenzani e dib xEhd) so ARELoNS (MOZ:m1346£ 3UBpMAH] BylGHiYring at

N-(S-Chloropyridin-2-yl)-2-nitro-4-(trifluoro- , .
sty | Yeremeat dee (4073 3g)daott-ai n€8 TREEESRHITE OF( o ftion 1S

geartee !i?lgozsblrg]plyﬁr elﬂ@'lnr}:er tangx&{g)l gogl&z)prte%lq:h\{:eates are

%Bﬂcé'é%e(os sl of OpyFd €l dn 21l ) g fvé t ribfel Lot oret yimdoemal (280
am de

mg) . ESI-MS M/Z: 499/501[M-H]”

Example 4: Nl—(5—Chloropyridin—2-yl)—N4,N4—dimethyl—2~
({ [trans-4- (3-oxomorpholin-4-yl)cyclohexyl] carbonyl}amino) -~

terephthalamide

4—{[(5—Chloropyridin—2—yl)amino]carbonyl}—B—({[trans—
4—(3—oxomorpholin—4—yl)cyclohexyl]carbonyl}amino)benzoic
acid (50 mg) obtained in Example 3 is dissolved in pyridine
(1 ml), and thereto are added dimethylamine hydrochloride
(20 mg), 1l-hydroxybenzotriazole (27 mg) and 1l-ethyl-3-(3-

‘2 6 JuL 2006
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(1.5S g). APCI-MS M Z: 316/318[ MrH] + 15 (3)

2- Ami no- N- (S-chl oropyridin-2-yl)-4-(trifluoro- 2 6 JuL 2005

met hyl ) benzam de (126 ng) obtained in Exanple S(2) is
treated in a simlar manner to Exanple 1 to give the

title conpound (183 ng). APQAS M5 M Z: 525/ 527[ MtH +
20 Exanpl e 6:

N- (S Chl Io_rgloyrildi In-2-y| )-2-(l[trans-4-(2-

X0 rolidin-1- l, b ' - de
T S S s i o -0 e TR
%BﬂIp%éd by stirring at room temperature for 20 hours. To
2- Am n_o-N-e/S-chI oropyridin-2-yl)-4-(trifluoronethyl)-
heezamae {62 sy)lubbbai ned pouEsdnsiaE g ytRd apguecus sodium
trans-4- (2 2 6 JUL 2006 41 , ,
byeppees| iaHmonang csel ohbaneRfh A i BIBLHEE (65 fpHEracted

obht ai n i.n Ref ereng I r eat [

SRR QPRI BRI D B! 1 £8! Bl ntrated uncer
¢Rupedad e, HRCItNS MLi16094512FMitk+iS purified by
Exanple 7: N (S-Chl oropyridin-2-yl)-4, S di net hoxy- 2-

NHFSLAnSa4 963- eednpnplroltiomad oEnpEydl oA tCarbdifiane/ ethyl

am no) benzani de C1 ~
ami no)benzam de CL, OB 111, U2t "N, AgPu@ Nne  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

o

(1) >-Nitro-4- (trifluoromethyl)benzoic acid (3.0 g)
is suspended in chloroform (25 ml), and thereto are added
oxalyl chlpride {(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 1is poured chloroform (20 mi)
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 1s ice-cocled. To the solution is added

dropwise the suspension prepared above. The reaction

solution is stirred at room temperature for 8 hours and



~~0 10 (1)
N-(S-Chloropyridin-2-yl)-4,S-di met hoxy-2-nitrb
) benzam de (2.73 g) is treated in a sinmlar manner to- 26 JuL 2006
Exanple 2(2) to obtain 2-anm no-N
(S-chloropyridin-2-yl) - 4,5-4 nmet hoxybenzam de (2.53
g). APCl-M5 M Z: 308/ 310[ M+tH] + (2)
2- Ami no-N- (S-chl oropyridi n-2-yl)-4,S di met hoxy- 15

benzam. de 23 obt ai ned j n _Ex le 7(2) 4sS t : :
DENZAE LIPS I ORGSR 1) s (it s

EQEB%%ijéﬁﬁ e%ﬂ#i ARQe M M ZasBid/ i ively with 10%

anples 8-33 20 The correspondi ng am no conmpounds and
eafuleexy | @otcisdd umar dtdreateed isuldadien lsarlutdiomer tsgturated
Exanple 1 to give the follow ng conpounds. 2 6 JUL
20060U52 PhYSUR oSHSHOSED  ERIONBA LSt SRt e TPr 6Bértsiaé§lrated
5 %%}F%¢C2d¥6§gl%EgééPgwﬁéﬁé%;qﬁﬁi%ﬁ;ﬁa%%ké4g§hng%éborated to
Mot e/ A3[ Mstent, @nGer \rdMARCI pMEd0r®. The resulting
M Z: 457/ 459 M+H] +

residue is suspended into n-hexane, filtéred_and dfied to
give N- (5-chloropyridin-2-yl)-2-nitro-4-(trifluoromethyl) -
benzamide (4.73 g). APCI-MS M/Z: 346/348 [M+H]"

10 (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—(trifluoromethyl)benzamide
(1.55 g). APCI-MS M/Z: 316/318[M+H]"

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

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

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

(trifluoromethyl)benzamide

25 2-Amino-N- (5-chloropyridin-2-yl)-4-(trifluoromethyl) -

benzamide (72 mg) obtained in Example 5(2) and trans-4-(2-
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O'.'Nod /NNHAPC-M5S 11 Hc'o o,,,,I1L/MN~I1 o

M Z: 487/489 [MrH + 7.5-11 ry Vo C NH APCI-Ms 12 26 Jut 2006

0 M Z: 456/ 458 MkH + 0 43 Ex. No. Structure
Physi cochem cal Properties CH, NH Oj aN APCl-M 13
ONOMZ 437 [MH + 0 d 4H 01 r Y, 01N

-'-N 14 b~NH APCI -MS M Z: 471/473 [M#WH + 61 0 4 C
aN APCl -M5 NH M Z: 475/ 477 MtH + '

oxopyrrolidin—l—yl)cyclohexanecarboxylic acid (63 ng)
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

Gl
CH, )

[ HN™ N
0 0
g
CH, 07 Q 0
NS
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) 1is 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.



6 HCNAPCI-M5 16 NH M Z: 455/ 457 M+HI +
NH APCI -

\%S3

(:)"'N M Z: 441/ 443 MrH +

44 Ex. No. Structure Physicochem cal

eNH APCl - M5 18 M Z: 440/ 442[ M+H] +

6 2 6 jut 2om
Properties d O
[~~06 A CH3O0

006 4 17

19 NH APCI-MS M Z: 459/ 461[M:f+ CH, CH3 O d 20
~---eNH N APCl -MB M Z: 463/ 46S[ M+H] +

Physicochemical
Ex. No. Structure Properties
Cl
~2
cl ' i o |
H N
NH APCI-MS
8 o//l,,,,O\N . M/7:491/493 [M+H]"
JE
Cl
0 7
NHH APCI-MS
2 0),,,,,©\N 0 M/Z2:471/473 [M+H]"
N
L0
o Z Cl
o
CfL e
10 NH APCI-MS
' : 459 [M+H)"
o//l,,,“ : jk' M/7:457/459 [M+H)]
(o
o Z Cl
|
H N
11 NH APCI-MS
e o/@\jH M/Z:487/489 [M+H]
Lo
oL
NH APCI-MS
12 . O\N ] M/7:456/458 [M+H]*
éo

2 6 JuL 2006




CH CH3 OH3dd W H 21 NH APCI - M5 :

M Z: 443/ 445 MPH + CH, CH 1C NOCNr H22 eNH @6 Ju 20
APCI-MB M Z:429/431[MrH+ 0 0 CH3 CH, 2 6 JUL 20 .
45 Ex. Nb. Structure Physicochem cal Properties d

Nja 23 "NH H APCI -M5 M Z: 4284#30[ MrH + CH3 CH3 0 d

d

"' ~Nd
30

Physicochemical
Ex. No. Structure properties
(o} “ | Chy .
N
NH APCI-MS
13 o//’ON o M/Z:437 [M+H]"
JE
o o ~ | cl
NH APCI-MS
14 1 M/Z:471/473 [M+H]*
0% O\ o :
o Z I Cl
C‘\Q:U\H \N .
15 NH APCI-MS .
O//II’“'O\N . M/Z:475/477 [M+H]
Z Cl
H,C N \N|
1 NH APCI-MS )
o//l.,,,‘ON . M/7:455/457 [M+H]
z Cl :
|
N
17 NH APCI-MS .
: +
O//l,,,,o\&) M/Z:441/443 [M+H)




24 APCI-MS M Z: 477/ 479[MtH + G|l HCN-'"----N 25

IXNH H APCI -MB 0,- M Z: 457/ 459[MkH + O 0O - | 26 26 Ju 2006
H3C-~0 ID NH 'J~~N APCI -MS 0-~-~~ N6 M .

Z:455/457[MkH[+ 0 '.' | O d"'eN' aN H APCI-Ms 27

NH M Z: 449/ 451[ MrH + 0--j1~<446 O 0 H3C N APCl - MS

28 eN HO MZ:429/ 431 MtHj + 2 6 JUL 2W 46 Ex. No.
Structure Physicochem cal Properties Cl 29 APCl - M5

eN HOMZZ21%/4T7/[MFH + N 6 G 30 H, C|&N\PhMsicoeNemical
0 APCEXNVSNRLZ:| 461/ 463 PiFHyEure Properties
yes
Co
18 \H _ APCI-MS )
| © |M/Z:440/442 [M+H])
o//'"'.ON\ﬁo / [
e, R . | cl ,
o
- NH | APCI-MS
Lo /l, M/7:459/461 [M+H]*
O/"" J(Z
\ CH,
CH,
o ~ cl _
Cl\@U\N Xy |
NH APCI-MS
20 h, M/7:463/465 [M+H]"
T
| CH,
: CH,
o = Cl
l
H3°\©:LN SN :
H
NH APCI-MS
21 S, M/Z:443/445 [M+H]"
O
\ .CH,
CH,
o] = c .
@fL "
N~ TN .
H
NH APCI-MS
22 A M/Z:429/431 [M+H]*
O
\ CH,
CH,




00 -"~~-NO C1 0 G "a31 NHO APCI-M5 Mz 2 6 JUL 2006
1465/ 46-7[MtH+ L 0O C1 0 32 HC 'eN| 0 APCI-Ms
MZ:44S/ 447 MH + L O G 0 1 33 eNH~N O APCl - M5

M Z:431/433[MtH + 0 N O Exanple 34:

N-(5-Chl oropyridin-2-yl)-3-(.45[trans-4-(2-
oxopyrrolidin-1-yl)cycl ohexyl | carbonyl | am no) - 2- napht h
amide 2 6 JUL 2M6 47 C1 HNNO NHONO (::16 (1) A
suspensi on of [ZH naphth 2 3- g 1, 3] oxazi pe- Physicochemical
2, 4( 1Fy-dNene | (216 ng) FAUStUT S no- 5- chl or oprdpdime es

(202—mg)~ T Xyl ene (b & stirred at 1500C for 13
hours, and /EiiI/

@ﬁl\ APCI-MS

23 M/7:428/430 [M+H]*
\JACHQ
CH,
| o Y | Cl
Reaad
NH APCI"'MS
.
24 A . M/2:477/479 [M+H]
o} /[Z
.
o Z l Cl
. HJC\@E\]\H \N .
" APCI-MS
25 N
Py - |M/2:457/459 [M+H]
O K 0
o
PN _
_ o S |
H,C ¥ APCI-MS
26 NH o M/Z:455/457 [M+H]*

c NN | '
H APCI-MS
27 NH M/Z:449/451 [M+H]*
| H,C \N I
y APCI-MS
28 NH M/Z:429/431 [M+H]"




5 thereto added 4-di net hyl am nopyri di ne (14.4 ng) and
m xture is stirred at 1SO C for another 3 hours.
reaction solution is concentrated under
pressure
et hyl
mat eri al s.
reduced pressure,

t he
The

acet at e,

reduced

and the resulting residue is suspended in

and filtered 4® renove insol uble

pur i

The filtrate 10 i s concentrated under
and the residue is

fied by

sili

hexan@XetN?L :

a gelcol

umchromat ogr aphy (el uent:
cet at e 2/§FrP6tBF9e 3- ani no

n- Physicochemical
N- (SProperties

chl
m z
Tr al
aci (
di s
t hi ¢
dr of
houf
3-a
ng)
and
houn

oxopyrrod®di n-
1 25 ethyl-3-(
hydnochl ori de-

(S6

room t enper at u
readti on sol utji
hydriogen carbo

Dt UIJyI i Ul 1T=

298/ 300[ MtH
NS- 4- (2- X

bnyl chl ori
) followsg
s. To 20 t

H + 150(2) |
|

L

2=yH)=2= napltndglde (Z4 ng).
) cycl ohexane-

-4-(2- )py ol
1l (40 ng) ob ed
solvebin ¢h 0/- rm(3 rH)

Ref er ence Exanpl ¢

de (15 11) and
dby r om t enper
he reactlon sol t n are adc

and t her ef]
dlnethy

)

APCI - M5

car boxylic
APCISMS
/%fal%QQQ¢[M+H
or mam de

ature for 15
ed

'nn:kL(Q-
obt ai ned i
the m xturl
s. After 4

) ,

a¢hl oropbvii-din
i oo A

3-di net hyHaniop

|
2—y¢

n Exanple-3§ﬂ:?jé nd pyridin

e .8 Skl room tenper

defi ng nsH 4 TZ-

(42 ng) and 4- (dm\/
the mxture 2 6 JUL 2W5

2
|l z Ila.l.JIILI

)carboc

48 is_ st

harde—(31
e (1 n),
ature for
APCI-MS

O /0 (4463 /MH3 [M+H)
iimde

12

hyl am rjo) pyri di ne

Lrred_at

re for agot

F'hours.
s turated aqueous sodi um

n is p ur
onN and the mxture is
form The extract i sl G EdDve

To

.t he

extracteg
sodijum s }fate S and elporated tfo renove ﬂh@zs%ﬁQﬁﬁﬁ7[M+H
under reduced | press ing resjidue is
purilffied by NH-silica gel col u hr omat ogr aphy
(el yent: n-hexlane/ et hyl acetate 1, then 1/4) ta
give title conpound (36, ny)~ -Ms M Z:
491/{493[ MtH +
H,C Xy
N APCI-MS
32 NH o M/Z:445/447 [M+H]"
o)\/\/\N/U\‘
0]
o _ | cl
SN
N APCI-MS
33 NH 9 M/Z:431/433 [M+H]"
0)\/\/\'\‘/[]\
(o
Example 34: N- (5-Chloropyridin-2-yl)-3- ({ [trans-4- (2-

oxopyrrolidin—l—yl)cyclohexyl]carbonyl}amino)—2—naphthamide

2 6 JuL 2006
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10 Exanpl e 35: | 2 6 JuL 2006

N-(S-Chloropyridin-2-yl)-3-(lI[trans-4-(3-

oxonor phol i n-4-yl ) cycl ohexyl | car bonyl ) am no) pyri di ne- 2
- carboxamide C1 HN N~NHO O N L~O 15

Tr ans- 4- (3- oxonor phol i n-4-yl ) gycl ohexanecar boxylic
acid (120 ng) obtained in Reference Exanple 4 is

di ssolved in chloroform (3 m), and thereto are added
IM thionyl chloride-chloroformsolution (540 Pl') and
N, N di net hylf ormam de (1 drop)# 1 %Il owed by stirring
at room 20 tenperature for 7 .Q s. To the reaction
solution are added o

3-am no-N-(S-chl oropyrid Yl ) pyridine-2-

car boxam de (99 ng) and pyri dy,,,,,ng (1 M), and the

mxture is stirred at roomte afure overnight.
After poring saturated agueous sodi)um hydrogen
carbonate solution to the 25 reaction solution, the

m xturg i s e?;;gggﬁgngﬁgﬂ 20 Ik (8, S Of Of Y dRazine-

The organic s concentrated u erh reduced
T,6561H )e;d itk t hel sesigl)t i ngnd ei-aud nios Spathilfoiregvinidine (202
NH-silica gel columm chromatography (el uent:

mtexaneretene (acelat és=stirreghan eHRYIC foat ak¥e)hqwrs, and

S A0 S, TSR L B IR M Ty e ene
GAMRQUAdS jands caF POXYIdiC acbds @€ tLheahed i 8 aours.  The
simlar manner to Exanple 35 to give the 10 follow ng
cogpaungs. sEtutNon Sts ucbucenPhysiedochsiecalkkeduced pressure
and the resulting residue is suspended in ethyl acetate,
and filtered to remove insoluble materials. The filtrate
is concentraﬁed 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 ng) .

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(1l) and
pyridine (1 ml), and the mixture 1is stirred at room
temperature for 12 hours. After adding trans-4-(2-
oxopyrrolidin-1-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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25

Properties C1 0 H3 C & NH APCI-M5 36 0 MZ 2 6 JuL 2006

c472/ 474 MH+ L 0 C1 (N 11-1 N 37 NH APCI - M5

M Z: 442/ 444 MtH+ O '~ | H3 C1l &N, ~ W~NC H 38
NH APCI -M5 0-5j""" M Z:4S6/4SB[MtH + 6 2 6 JUL 2006
so Ex'. No. Structure Physicoghem cal Properties d
(N1~21 1 ; "fa NN H39 NH APCI - M5

M Z: 430/ 432[ WWH + CH3 CH, C

is stirred at room temperature for another 12 hours. To

~the reaction solution is poured saturated agueous sodium

hydrogen carbonate solution, and the mixture is extra¢ted
with chloroform. The extract is dried over sodium sulfate
and evaporated to remove the solvent wunder 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
acid (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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0 F~C & N 40 APCI-NB M Z: 444/ 446 MtH + C) A | CH3

CH O (NI ) N~-NC H41 N H APCl - M5 2 8 JuL 2006

M Z: 444/ 446 Mt HH+ 0 O H3C N_ &N -" I C NaNH 42

NH APCI - M5 M Z: 458/ 460[MtH+ O'"N O d (N O XNT

APCl - M5 43 M Z: 459/ 461 MWH #4490 N6 2 6 JUL 2000 51

Ex. No. Structure Physicochem ca

chloroform. The 6rganic layer 1is concentrated under
reduced pressure, and the resulting residue is purified by
NH-silica gel column chromatography (eluent: n-hexane/ethyl

acetate = 1/1, then ethyl acetate) to give the title
compound (94 mg). APCI-MS M/Z: 458/460[M+H]"

Examples 36-44
The corresponding amino compounds and carboxylic acids
are treated in a similar manner to Example 35 to give the

following compounds.

Ex. No. Structure Physicochemical
Properties
o Z | Cl
H,C N X
~ N
| N

/

NH -
36 APCI-MS

o//IO\N . M/7:472/474 [M+H]*

o} /’l
N\ N \N
|
2 APCI-MS
37 . +
., M/7:442/444 [M+H]
o = Cl :
H,C N\ N \N |
| H .
38 Z SN APCI-MS

0//1 ,,,, . M/Z:456/458 [M+H]"
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M Z: 432/ 434 MtH + 0O _~~~N L 0 Exanple 45: Met hyl 26 JuL 2006

3-(([trans-4-(3-oxonorpholin-4-yl)-

cycl ohexyl | car bonyl | am no) t hi ophene- 2- car boxyl at e
OCHB NHO 50

50

S

Trans- 4- ( 3- oxonor phol i n-4-yl ) cycl ohexanecar boxyl i c
acid (1193 ng) obtained in Reference Exanple 4 is

di s

m x{

The

preg
di st

(7
i s
t he

i ce-
t eny
sol |
car
chl g
6 Jl
ovel
sol \
is purified by
(el

sofved

i
ub®-.i Nost |

thi onyl
rred at

chforirde (10 m)
%ﬂﬁﬂﬁ i¥per at ur e

apdykheochemical
for Lf-diansies

eacton—s
ssure. The
illation |
). Met hyl
i ssodyed |

cooling. T
per at ur e ar
Ition i s pda

otuttTom TS t0aconcentrated
resi dige i subjected to a
TBZEN and di ssol ved

B- ali rfbt hi ophene-2- car bo
n pyritine (3 m), and th
he reac

. 1 gl) prepared 1
lution is wafne
d stirred 4 4, hours. To

ured saturaﬁﬁd agueous_sod

chl or of orm soI o

under reduced
zeot ropi c
in chloroform

b it

to room
the reaction
um hydrogen

bonat e sol U
or of orm  TH
L 2W6 52
sodi um s
ent 4hder

lent : n- hex

ane/ et hyl

tion, ang t ikture is e

&, or ni IE§e¢ i S success
Wt el amMd saturated b
| f atee”~\gnd evaporated to

reduced/lpr ssure. The res
{' gel z

NH-S|P|C

CH,

tracted wth
|vely washed 2
tine, dried

I apFoyeMshe

UMyizng 4ueidusr+H] *

ol utm chr ¢rmat ogr aphy

41

APCI-MS
M/Z:444/446[M+H]"
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APCI-MS
M/Z:458/460 [M+H]"
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APCI-MS
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5 1/1) to give the title conpound (188 . APCl - M5 .
MZ: 367[M-H) -' Exanpl es 46-68 Thé cor?glponding 26 JuL 2008
am no conpounds and carboxylic acids 10 are treated

in a simlar manner to Exanple 4S to give the

foll owi ng conpounds. Ex. No. SStructure Physicochem cal
Properties MBC CH, S O CH3 H3C O NH APCI - M5 46
MZ:423[ MtH + 0 0 S 011CH 3 NH APCI-M5 47

M Zr2Z3[VFH] 0 N 276 _JUL 2006 53 Ex. Noph@shiuothemical
Physi B®eh¥en cal opefPtitdstiFes O I CH3 H 3 G@spetties

APCI=N5—48— MrH+__ 0 g3 0 NH -

APCI-MS
44 Z N1 0

4L\/A\//\ : M/7:432/434 (M+H]"
0 N/lﬁ

Example 45: Methyl 3-({[trans—-4- (3-oxomorpholin-4-yl) -

cyclohexyl]carbonyl}amino)thiophene—2—carboxylate

S, 0 CH,
'

OzyNH

Q,
S

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-
carboxylate (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 is poured saturated aqueous sodium
hydrogen carbonate solution, and the mixture is extracted

with chloroform. The organic layer is successively washed
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APCI 49 MZ: 431[MH + NI (N8 | )~ OCH3 == /NHO
APCI-M5 50 MZ: 432 [M#H + gN O 0 0 'CH3 k~ | NH
o APCI-M5 M/ Z: 367 M+ HI + 0dN2 6 ja 2w 54
Ex. No. Structure Physicochem cal Properties 0 NO
CH3 I NN HICH O APCI-M5 B2 MZ:379[MtH + gN O

CH3
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.

Ex. No. Structure Phy51cocheplca;
Properties
Lo G o
’ s _CH,
L °
" NH
46 o=, APCI-MS
' M/Z:423 [M+H]"
Ago
(e}
s o~ Hs
L
NH
47 o=/ APCI-MS
Q M/2:443 [M+H)*
0
N%
-

2 8 JuL 2006
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H3C 0 H 55 APCI-M5 o MZ: 407 [MtH 0 2 6 JU L 2006

Ex. No. Structure Physicochem cal T- Properties |1 SO
011CH 3 0 NH APCI-M5 56 0 -JB3MZ: 427 [MPH + ,QN O

0 SO ~CH3 H3 Cf o--/ NHAPCI-M5 57 M Z: 3 65 [ MtH]

+ q0

Physicochemical
Ex. No.. Structure properties
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NCH3 O0NH o--/ APCI-M5 58 MZ:415[MiH + Q-1 0 0O
(N)~S O CH3 NH 59 0 AFCI-MB M Z: 416[ M¥H + N 2 8 2 € JuL 2008
JUL 2006 56 Ex. No. Structure Physicochemcal ~j 0
"CH3 -Properties sci 0O NH 0 60 APCI- M
MZ:351[MtH+ 0 0 NCH 0 3443C 0==t/ NH AP . CI-MS
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Physicochemical
Ex. No. Structure properties
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CH3 ~o NHO _/ 63 APCI-M5 QM Z:353[MtH + N --f
2 6 JUL 2006 57 Physicochenmical Ex. No. Structure

0
Properties O CISD 11 011CH3 64 NH APCI-MS 0 M Z: 325

—

M+H] +

H3C CH3 0 S s 011CH3 SH3C 65 NH APCI-MS O

MZ 381 [MtH + 0 0 CH3 66 NH APCI-MS + O0-/~~ 0
MZ:389[MtH 0 67 SC, NH 0 ~CH3 APCl - MB
Physicochemical
Ex. No. Structure Properties
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M Z 325 [MH +

000 LIS-

11 0 CH 3 68 NH
APCI-M5 0 0 M Z: 341 MtH] + Exanpl e 69: 2 8 JuL 2006
N- (5-Chl oropyridin-2-yl)-3-({[trans-4-(3-
oxonor phol i n-4-yl ) cycl ohexyl ] car bonyl | am no) t hi ophene-
2- carboxamide 2 6 JUL 2W 5% H S N -CI N NHO
~N _ 0 2-Am no-S-chloropyridine (179 ng) is dissolved
in chloroform (S m) , and there to is added dropw se
0. g8 M S trimet hyl al um num - hexane sol u’t PhgsftodRemical
m ) | uBder NPee | cool i ng. on sol utipn iBroperties
sti rred—at—rogm—tergerature for 0.5 hours| and
thefneto i s adg ewc@%_
(([trans-4-(3-|ogompr pl¥ol i'n-4-yl)cycl ohexyl | carbonyl | am
i no)- thiophenes2=sarboxylate (170 ng), and the
mxture is hegted 1®to reflux for 18 hourp ALLRE
al | owi ngsgo cdol T the reaction mixture %‘5 aggf?MJfo
10% hydr ochl orli ¢ acj 4 M), and the m xtUf 8
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M Z: 463/ 46S[ MrH + 20 Exanpl es 70-92 The correspondi ng

esters are treated in a sinilar nanner to Exanple 69 & 6 JuL 2006
to give the follow ng conpounds. 2 JUL 2006 59 Ex.

No. Physicochem cal tructure Properties -F--St r UC

t UHCOcl HCISI NHO--/5APCI-M5 70

M Z:519/521[M+rH+ 01, 0 0 O Oryc' N"N S~ HNH

APCl-M5 71 MZ:539/541[MH + 00 0O SN.' ~-N H
H C0_ N5 APTI (2 M Z 44774491 MkHI + Physicochemical
Ex. No. Structure Properties
o]
l s | oSt
APCI-MS
64 NH

: M+H
0241—4/__\ o M/Z:325[M+H]+

He CHs 0
s _CH,
APCI-MS
65 NH

:381 [M+H]?Y
ozii_g/—_\ o M/Z:381 [M+H]

66 NH APCI-MS

. - +
o=<_/_\ o M/Z:389 [M+H]

S APCI-MS

6’7 NH

M/Z:325 [M+H]
o= I\ o / [M+H]

APCI-MS
68 NH

o:<—/———\ —{ M/Z:341 [M+H}Y

Example 69: N—(5—Chloropyridin—2—yl)—3—({[trans—4—(3—
oxomorpholin—4—yl)cyclohexyl]carbonyl}amino)thiophene-2-

carboxamide
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ONO ~S/ - Q7>- 0NH O/ APA-M 73

M Z:513/SI SIMH + NJ 2 6 JUL 2006 60 Ex. No. 26 JuL 2006

Sﬁructure Physi cochem cal Properties O 0 NC S|
M aN | H L NHO--/ APCI-M5 74 M Z:514/516[ M+H| +

(1)1% d 01 sci 0==—H APCl-NB® 75 M Z: 463/ 46S[ M+H +

N\io
&o

2-Amino-5-chloropyridine (179 'mg) is dissolved 1in
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 1s stirred at room
temperature for 0.5 hours, and thereto is added methyl 3-
({[trans~4j(3—oxomorpholin—4—yl)cyclohexyl]carbonyl}aminb)—
thiophene-2-carboxylate (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. is washed successively with water -and saturated
brine, dried over sodium sulfate, and evaporated to remove
the solvent under reduced ?ressure. 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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Exanpl es 93- 105 The correspondi ng am no conpounds and

carboxylic acids obtained in Reference Exanples 8-11
are treated in a 5 simlar manner to Exanple 1 to
give the follow ng conmpounds. Ex. No. Structure
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N\/\N/CHS
5 &,
cl
CH, 0 - ‘
0. : jU\H Xy
NH APCI-MS
+
99 P M/2:459/461 [M+H]
o= Qr?H,
NJ
CH,
o
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E T Structure Physicochemical x. No. Structure 2 6 JuL 2006
Properties C1 aN 105 APCI-M5s M Z: 487/ 489[ MrH + N
"-"AN'CF~ 1 0 Reference Exanple 1. Met hyl

trans-4-[ (t-butoxycarbonyl)- 66 :
am nol cycl ohexanecar boxyl ate CH3 Yo-~-CH3 H3C I'Il1I,
O 0CH3 O 5 (1) Thionyl chloride (254 m) is added

dropwi se to net hanol (1SOO m ) under coo¢l iPhysticoc3@nGcal
over &XpelPod of about Sty € After the adei¢penties
t he reactton Xture 1S red at room|tenperature
for 0.5 hours, and the eﬁgj/z added _
trans-cycl ohe>< ffcarboxylic acid (500.0
and thel!%‘i xturie is rnHr ed at room tenpen &FGle .
hours. Re rdaction |o s concent 1 ¥/&d 485ddB7 [M+H]
redyced presgure. The |s diluted with
chl orof orm and vvashed saturat ed aqueous sodi um
hydrogen carbdnate sol ut] nH and_saturated brine—The
organic layer [is drigd i @r sodi um sullf ate and
evaporated to |renove| solyvent under reduged pressure.
The resulting |r ue'N's rcryst allized from n-hexane,
col llected by fji |on and dried to giveapcI-MS
101 . +H1?
o) M/Z:429/431 [M+H]
o
N\CH3
o) “4
|
H N
N APCI-MS
102 P M/2:455/457 [M+H]*
o” "
L0
o]
cl
0 2 |
N NS
AN N N
| H
% NH APCI-MS
103 M/Z:430/432 [M+H]"
o/ """ OW/?H3
NS
CH,
(0]
o Z | Cl
S
Lo AN APCI-MS .
c)//l,”“ M/Z:456/458 [M+H]
O
o]
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di met hyl tfans-cyclohexane-1,4-dicarboxylate (545.0

g). APCI-NMs M Z  201[ MrH| + 20 (2) Dimet hyl 2 6 JuL 206

trans-cycl ohexane-1, 4-di carboxylate (150.0 g)

obtained in (1) above is dissolved in 2 68
tetrahydrofuran (1500 m) andto the solution is added
dropwi se a m xed sol ution of 28 % sodi um

nmet hoxi de/ met hanol (149 g) and water (13.2 @) under

i ce{cooling. [he reaction solution is warPegstacocbemical
t enpeFdt uNe, stirred. FHTSEWIER hours, apd therepert ses

poured—n=trexane (1500 apd the mxture 1s filtered
to ¢ol |l ect the prechnﬂEﬁﬂg The resulting solid is
added to a m Xt . hydrochloric acid (50
m),| water (450 m ) and chl orof orm (1000| m un er

i ceq{coohiyrg, dn héHm xture is stirred aff E
tenrerature 1@ for.gg nut . The chlor(Mé?nﬂﬁaﬁé@ Sil3i+H]

separated and !t he yer l.s extracted with

chl orof orm The organ| ;f’ conbi ned, dried

over sodiun1su|fate and eyapor red to renove the

sol vept—under—reduced—pressure.—The Tesut ting resi due

is crystallized from n- hexane is collected by

filtration _and dried t ns:- 4; -
3%3 q) 3t ad@car %P%f% %i%ﬁ%%f%f%f%ﬁ?yl)

Eﬁhdga éﬁdﬁgiiﬂéﬂaﬁﬁgl%late

rans-4-"(met hoxycarbonyl’) cycl ohexanecar boxylic acid
(100.0 g) obtained in (2) abgvefjisqydi8%olved in t- 20
but anol (1000 m), and therg ahé a

. di phenyl phosphoryl azi de° ﬁ g) @nd®sri et hyl ani ne

(78.6 m). The n1xtuF@:|so heated at about 60' C for an

hour and further heated under reflux for additiona

17 hours, Aft8londlll o T@ride coebd td) the medetl idmopwise to
solution is added ice-water, and the m xture 25 is

endtrreariaeld Wi 300 enhy | uaderat:eolme Grogari@ g eqr jg period of

washed mnth satura ed a sodlun1EMgrgggg ion mixture is

A PohaAR %‘Hutl% %f‘ndt %t% OB | dried over
%%HfggéULEaE%oﬁp%emperature for 0.5 hours, and thereto is

added trans-cyclohexane-1,4-dicarboxylic acid (500.0 4q),
and the mixture is stirred at room temperature for 17 hours.
The reaction solution 1is concentrated under reduced
pressure. The residue is diluted with chloroform, and
washed with 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 1is 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—l,4—dicarboxylate

(150.0 q) obtained in (1) above is dissolved 1in
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evaporated to renove the sol vent under reduced

pressure. The resulting residue is dissolved in 26 JUL 2006

nmet hanol (250 m ), 30 and thereto is added water (750
m) and the mxture is 2 6 JUL 2M6 69 stirred under
ice-cooling. After 0.5 hours,68he precipitates are
collected by filtration, washed with water/nethanol
(3:1, 1000 m) and n-hexane successively and dried to

ive the title co d (117, w5 - T
%7%FﬁbMﬁ¥O§8ngenEggﬁgaﬁ%%é Zgn@)to éﬁglsM§dw5én is added
E‘Ec%g%'i‘é'e( 2 EQRW LehiudiiRnl o 28 ay dtienanecaidxdxd/methanol
acid NJ? HOO O 10 (1) Methyl :
t(nans g4- hhid- battexy odrbé@ny)) amdeal -ice-cooling. The reaction
cycl ohexanecar boxyl ate (234.0 g). obtajned in Reference
ERAMELONL 18 HFEEY elO] ﬁoanbx‘g%%p%seéuﬁ?) Stged tor 3.5

hergto L9q added 4 Nbvdrogen clluigel dhesanan(S0Gna the

O£ S an he” mXxture is stirred at roomtenperature
fak 1@ chouks. rThee25dr east icwl 1sdtut itte | preonpentktased The
under reduced pressure, and the resulting residue is
&Ldai‘srmﬂrtd.@@ isio 1dicetitsy ladstaerto  aThe rus R i arfydrochloric
collected hy filtration to give pethyl
F¥éﬁ%Jiﬁbﬁﬂﬁacyﬁﬂﬁﬁbxﬁﬂgk&Pgoiyﬁgggpﬁ 0 of 1Y 1) under
(i]c%]:c%ﬁ)i'n A%(BI I\éﬁ&éwné eNH?L@ 5 20 kd a{\'(.btlhydm temperature
trans- -am%ﬂocyc ohexanecar boxyl ate hydrochl ori de
(2 30 Rinbied nedThe €h)oabsvenmi 4 ayesperdetpamated and the
di chl oronet hane (1000 m), and thereto is_added 4- .
ciusrcotsut Y2 yer chiSoreHer Qaed i FhurdeyoikRidhol i nge ordanic

foll owed by d i ddi t j f | uti on
e e BRS8N OT 8,80 ULERD.pl Bpycare  ana

- Hepd d 0PoSQIdidRN EBeVWaldRA {0 hRAET T eI eressure.

stirre for 3 hours and concentrated under reduced
messufesulioing residue is crystallized from n-hexane,

collected by filtration and dried to (give trans-4-
(methoxycarbonyl) cyclohexanecarboxylic acid (106.0 g) .
ESI-MS M/Z:185[M-H]"

(3) 'Trans—4—(methoxycarbonyl)cyclohexaneéarboxylic
acid (100.0 g) obtained in (2) above 1s dissolved in t-
butanol (1000 ml), and thereto are added diphenylphosphoryl
azide (155 g) and triethylamine (78.6 ml). The mixture is
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 1is
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the resulting residue are poured ethyl acetate and 5 %

2 6 JUL 2Mb 70 hydrochloric acid, and the organic 2 6 JuL 2006

| ayer is separated, washed with saturated aqueous
sodi um hydrogen carbonate solution and saturated

brine. The organic layer is d?ed over sodiumsulfate

and treated with activated carbon, and 5 the filtrate

is concentrated under reduced pressure. The resulting
"&sique is,syspended il Jiizopropylagetder. olie nours, the
.preC|p|ta?es are collected by filtration and dried to

Preripieltds are collected by filtration, washed with
trans-4-[ (4-chl or obut anoyl ) am nol cycl ohexane- ,
oartieoxyiedthencds. (@1 1g) .1 0ABCIING avdz:rpde yarsy [swaqes sigrely and

T Ty oh sogtm b e ino _ . '
;\}%{%{W)éé% qwsﬁgl,ehf%mt&y g t‘%ﬂlpr‘]’é‘g“g a(.(%i91 72'3) %Glosm ), and

t 1  xt.ur. ded nethyl trans-4-[(4-chloro-
g%télgﬁaosy W%. .zeisl)[?m-ﬂ y [ (

am no cycl ohexanecar boxyl ate (S2.32 Q)
obtained in (2) above in small portions under
ice-cooling. The is reaction solution is warned._to,
Redmueanser abweeplet i died f Firad Hourd oxpRy T —1-v1) -
are ur ed satg;gaég_a ueous ammoni um chl ori de

ﬂﬁﬁ% A At e 2CTife reaction nmixture is

extracted with chloroform The organic layer is

washed with saturated brine, deied/over magnesi um
sul fate 20 and evaporateqmtqllg pvg t he sol vent under

reduced pressure. The resuf'tihg residue is purified
by silica gel colum chrorfit ography (eluent: ethyl

L) AT LU e e nycerpopy) antn -
%&hlﬁ{é}%{&da@bﬁ}l'éﬁ@“méﬁm df) edobOa Dhe® 250 Reference

tRyaesp M (- bxopyssol vdilnin- gipepskon&fdnatarboidyd atlkereto is

(actss 4% 20 oo CRYRFOR P AP/ Bl e 08 Bk} afid Ene

(RN SorPiPRa B oen o gt g U poure. e

s a0 bydnexode isol chhomATdedl hinBlee medured | pressure,

sSattrllérggeatresulting residue is suspended in diethyl ether.

The precipitates are collected by filtration.to give methyl

trans-4-aminocyclohexanecarboxylate hydrochloride.(12l.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

thé resulting residue are poured ethyl acetate and 5 % -
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26 J UL 2006 71 roomtenperature for 3 hours. The

reaction solution is adjusted to pH 1-2 with 10 % 2 6 JuL 208

hydrochl oric acid under ice- cooling, and saturated

with sodiumchloride, followed by extraction with
chloroform The organic layer/ds dried 5 over sodium

sul fate, and then evaporated to renove the solvent

under reguced pre5fure The resulting residue is

uspen LN ac d
g?’%g%ggﬁwc t%(g?gi s pourgg‘ the?gQMLCTh:gé%]gullt@lqnseparated’
GLYskal sypre cplthactad by gbiebueat odjumashetragerh terbonate
di 1 sopropyl ether several times and dried to give the
Ebﬂhelonom@mﬁmwgprl@l-NSWP%@IM ayer is dried

Sy EFoRBAHE S bl TF At e 5 e yve§EhProgn, and
%%% tf@@aééa€§ éPBQEn@QEQéMC%h@@B”ﬂéHUdEH pressure. The

cycl ohexanecar boxyl at e 0.00 g) obtained in Reference
Eé@mhqnlg i se Sl sl ysdsuepblnwedu et oyl i srmveen vie ?tLlS@r The
m) 20 and thereto is added 60 % sodi um hydri.d

6SEc8p igp teandare |G XTRNTNEY AFLEFESETPF] AS bf grigeh'to give

h°“5§ré“?‘iir5t?d T e h R He T e R opexane-

L S sl L SS9 W d1 . suxms\/@m SHTY FEpeiHHIN
SET Gt n 9% vvarnre to room 25 tenperature and stirred
for 4 (murs.sirder %cesodiobmngydmide hérr e@étli oh2-60 g) is

sol ution are poured saturated aquegus
chismeingeds ol it i N zthdng ey e eran iy t?f%%zmeand to the

\(}eygg{@gfteed W tlhS et hylacgoce% at e. Tet@lﬁr gani c- 4 fy$r44 g(4-chloro-

butanoyl)amino)]cyclohexanecarboxylate (52.32 g) obtained
in (2) above in small portions under ice-cooling. The
reaction solution is warmed. to room temperature, stirred
for 24 hours, and thereto are poured saturated aqueous
ammonium chloride solution and ice-water. The reaction
mixture is extracted with chloroform. 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 1is
suspended in n-hexane/diisopropyl ether. The resultihg
crystals are collected by filtration and dried to give
methyl trans—4—(2—oxopyrrolidin—l—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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26 JU 2W 72 with water and saturated brine

successively, dried over sodiumsulfate and 2 6 JuL 2006

evaporated to renove the sol vent under reduced
pressure. The resulting residue is purified by silica
gel colum chromat ography (elldent: n-hexane/ethyl 5
acetate = 10/1, followed by 7/1) to give nethyl
trans-4-

t - byt oxycarbonyl ).( met.hy 1.no) C 0 rb I ;
L) opo¢- egr)a.t%f:%/c%gﬁ/s {'/’ é&g%[ N%{_}_E/k?é ?%g%jl\%/gt%ﬁlyl OXYhelon is
gl a tHY Dot Tk id under ice-
éggpgﬁégaﬁébgﬂigﬁigl&gﬁgy?géggghg#aobtaiHga'?%l(lyn =
abevenys ahH dsasakweddi widiloxaneél@ho@hiioridend followed by

thereto is added 4 N hydrogen chloride/ di pxane .o dried
sukuaconon100l th ) ChiREOLe&8:i on ThEol I Fs S rets ©F

at room t enper at for ho gl UtiRdve th
Pgeﬁou?%%l%¥i§%ﬁﬁ%§§’ e?ﬁgr %@%ﬁ %ﬁ%r%ﬁgmk%fegipitatese ©
gﬁgvgﬁklQﬁkﬁgrbﬂeé&&édabkegsuwashedﬂmétheSSlting residue is
i1 sopropyl ether and dried to give nethg% trans-4-
W

Gcoebkyldad ndycyck ohexahécarboxyitat ©fhyde Lor pgetate, and

(19.01 g). . APCI-MS M Z: 172 M¥H] -1 (3), Met hyl -

B AREPEOPHRt hyA T T0) LS cl BRRKS e-”&%ﬁ%‘é?yl ate ne resulting

hydr ochl oride (1 bt ainedein fLAiabove 2Q@shed with
gﬁ%ﬁ gdi%%%icﬁ?ggggé?ﬁan%y?4o6ﬁﬂ), %nd to the .

$QliubiRddy addrd aesiadalchistdsdan(B.di2iad )tairdere itdes title

cooling, followed by dropw se addition of a solution

abmponinet hydSarfi4ne )(-38 EBImMS M il BFdhet hane (40 m)

. The reaction solution is warned to roomtenperature

and stirred 25 for 2 hours. After adding 5 %

E%ggQQﬁﬂﬂi'CE@%b@iethe3:”1XtUrﬁtéﬁsfﬁﬁlé&éﬁyhVméthyl)amino]—
i"Chl of orret hane. = The organic layer is washed with
sAtdlaicethriydaydoxdrliied aoviet sodi um sul fate and

evaporated to renove the sol vent under reduced

pressure. The resulting residue is purified by

NH-silica 30 gel columm chronat agfaphy (el uent: ethyl
acetate) to give 2 6 JUL 2006

Hoﬁw o

(1) Methyl trans-4-[ (t-butoxycarbonyl)amino] -
cyclohexanecarboxylate (30.00 g) obtained in Reference
Example 1 1is 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 mnl) and
methanol (0.15 ml) are added to the reaction solution
successively. The reaction solution is 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 1s

extracted with ethyl acetate. The organic layer is washed
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73 net hyl

trans-4-[acetyl (net hyl ) ani nol cycl ohexanecar boxyl ate 2.6 JuL 2006

(19.05 g). APCI-M5 M Z: 214 M+H + (4) Methyl trans- 4-
[ acetyl (nmethyl) amno I cycl ohexane- carboxyl ate
(19.00 g) obtained in (3) aboAze is dissolved in 5

met hanol (200 m ), and thereto is added 2 N aqueous
sodi um hydroxi de solution (60 m). The m xture is then

stirred at roomtenper r r :
AL DRI S R e
guﬁ}ﬁ 10, % bygpoghlarite atimhvesathue aseaivwnt:h under
i um c or e, and then 10 extracted with

@I@h@e@aormegmr@r ganiice | apenlitsngr i eesbves isodpwpified by

sul fate, and evaporated to renove the sol vent under
ﬁeduced @¢bssmﬂéﬂmﬁh§hF@§éF99ﬁ6pP¥s|gﬁ%“?%t5u§bgﬁﬁé&e/ethyl

&F%nﬁglbgzrunt 16%e%y|§€f$ to ?ﬂr&@ EQ%h 1 trans-4-

I'1'sopro crysta S are

%Q't'—%%tt%%ﬁéﬂb%nfyll hRthY.) amsmabwltolmedaalmmrwylate

et her several tlnes and dried to give the title

~ Q@ERGBN ) (.1GAIPI:IqMS EIZ-: NS 2NMAHIG8[ M H - Ref er ence

Ex le 4. T

oyl oHeiandEH O iA et ol 15 P P eh e %ﬂ& pminol

Qbsqglun1h %Qf%o%#l qid g§68 b 9)) | Sprauskended i above is
ace e (8 and a solution of 2-

Qﬁ@’b@’l@@’)lﬁt kaRKanel2(H0@) min, Naé dheeethylis added 4 N

acetamde 25 (50 m) is added dropwi se to the m xture :
Omﬁﬂdhbnn¢hﬁ$%ndQWQﬂ9X¢@% eobiT hgn AﬁpgrmﬁlrrlﬁhfafeaCtlon

Hmmtammauuef

ST TP e L IS D g R B, and vo
hle rgggﬁtcignaclsd ﬁgu;:édg)dl'lrho%f@ﬂylz 6td&k 20 d) . The

precipitates are collected by filtration, 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 is 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 1is 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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portions. The m xture is then stirred at room

tenperature for 11 hours. The reaction solution is 2 6 JuL 2006

concentrated under reduced pressure, and to the
resulting residue is added aqueous sodi um hydrogen
carbonate solution and the m»xure 5 is washed wth
di ethyl ether. The aqueous layer is acidified with
conc. hydrochloric acid, and then extracted with

et hyl acetate. The or r_i.s 't

Y prcetate. e L0 e b ot S RS ccarbonyLace
paka e v Ql der reduced pressure

?g@gﬁée%FZ 8C?bg%z /gxiyggﬁggglacetlc acid (18.24

g) . ESkyMS ik én209[tMads<42)[acetyl (methyl) amino] cyclohexane-

[ (2- Benzyl oxy) et hoxy] acetic acid (6.51 g) obtained in

taybabyletendiliyl00t danobiaamesodycl (Gepdioye is dissolved in

| at dr.qchl S, 27 dy
ot B2bkus SIS P AL R PRRENIAIN Dprgue sosium
n??@@%ghfa%%lth%%ol%%dﬂlﬁ N, Nh@'&ﬁ&h%hﬁpﬁEﬁMHéﬁ H0Gred at

m xture are adde
}oemhyteﬁpéﬁadunethyban1mopnmpyi) cindedi | hfetecooling, the
hydrochl oride (7.10 g) and trlethylanrnené 50 %g 10 %
§@@©é9§‘ﬁve$cylltﬁm@? iL6e-abids BAd Rthel 7¥ x Pl €9 WP

tirre roomtemmrmure The r 0@ d th
Egﬁﬁplgﬁ t%¥ é{gf %Qy um'B%ld?%dé n en

ntr feddce pressure,
%Qgr%%tehewltw RE VA B | S Taddes: @hiafuenksr &Qﬂldmi]ed over
rogen carbonate solution, followed by extraction
wmﬁhwmladlfaﬂnﬂeamﬁ éhep@r@aﬂdctbayemow§ Washe Wiet under
saturated brine, 25 drie ul fate and

B Pas6es G A Hisrovel Phe eSUT NP GRAG Peadeddirended in 2
%Enl%iiur%ouytﬁ JERHHJ N creecsét e dry friHd agh usd i £8oured
ge colPlrm chronat o raphy Uent: hexane/ et hyl

68l opyl: 1 éohépned bYTIQéhyIcraz@ataatse) dve gicwélected by
nmet hy trans 4-(([2-(2- benzyloxy)ethoxylacetyl)anrno)-
30 1¢yreltdlvex anesdrasb il tt diigsaprqpyl Aidenséveral times and

M Z: 350 M+H 2006 75 t I t -4- (1
eri e@zt[oo&rvzeyr%rry L‘ilrro (4'/5) eHylgfrans (

ESI-MS M/Z:198 [M-H]

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

cyclohexanecarboxylic acid
o

N
Ho W[:j’ )

1
(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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am no) cycl ohexanecar boxyl ate (5.09 g) obtained in (2)
above 1is dissolved in acetic acid (150 nl)
thereto is added S % palladiumcarbon (1.01 g) and
the m xture is stirred at 5 roomtenperature for 2.4
hours under hydrogen at nospher& under nor nal
pressure. The reaction solution is filtered to renove
the catalyst, and the filtrate is concentrated under

reduced pressure., The resulfi ' [ j I
GRS EDD: e VTG Th LA, SEEAOUS, 5 Jmpindiberacuce

*Eégf agem fardbonatge spkatt 08n dbiadiemen ssedingersitldtaie under
an evaporated to renove the solvent to. give nethyl

trfc@i$ed- pressure, and to the resulting residue 1s added

f[ (2- hydr oxyet hoxy) acet yl ] ami nol cycl ohexanecar boxyl at e,
E3uE2UF) _Sq@é@m Nzgln%y%‘;@ o@mqn.}]la.t%/4§oﬂv/g{:p19p ﬁnéig?ﬁei, Ir_?lxture

[ (2 -hyd th - t ' - ,
S7e1 BREREHec B bixy PR T T 3 EhF abr o mae 1 BEYSS Spola
IS iS5 Bt ne&hd or9f@rsrhldrit) acany ther efter sextracted

added triethylamne (890 pl) under ice-cooling.
Matthaneshlylorydtetzte or | dEhe450egani¢s kdwar adgedwashed with

| dropwi se at the sane, tenperatur The ﬁggti Qn

SIS PEIRr el FEF FVRIUrY’ Hnge g &5 i%\é‘-’fpomtec1
dcloI Utr%%oWet hs\é@tvgﬁtangaﬁég acLgdcwht hpr@%‘sﬁfr@f O/ %—D@e [2-

organi ¢ l'ayer 1s wash wi t h saturated rine, drie

Ofn SAY MM ST 18 it e veapial atien. 20 glenove  the
sol vent under reduced pressure to give nethyl trans-4-
[Fe2-MetE 20 S [dH ]) oxy] et hoxyl acet yl ) ami nol cycl ohexan

e 25 carboxyl a (1.83 . APCl -NB M Z: 338[ Mt

Vet hyl (4)r ans- 4E F%’l%‘?rf%%]g%}ﬁi}ﬁ%%l?%%wf%%/f eE haoc'gﬁ- ( 2)0663 219
td ij{gd}o]incy_qll?h_e‘éﬁggg‘?r bRayhy Bt er £ dn §84 9Am ORb 8y BBEhexane-
in a( above i's dissolved in I\V N- di met hyl acet am de

(e ydnylattndhyiesenhtoirsdaddedl. BD %) sodb taihgdr iide Raference

oi I (135 ng) 30 under ice-cooling and the mixture is
Fdauree at2 fbom 2ng JUrhdee=YPEREetperF e f@r?'ol% g) are

DB o S L A P B PRSI BB ORITEET mo e
mixture are added l-ethyl-3-(3-dimethylaminopropyl) -
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 1is added an aqueoué 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]"

, and 2 6 JuL 2006



resi due are added water and an excess sodi um chl ori de, 2 6 JUL 2006
foll owed by extraction with chloroform The organic

| ayer 5 is dried over sodiumsulfate and evaporated to
remove the solvent under reduced pressure. The

resulting residue is purifiedsby silica gel columm

chromat ography (eluent: hexane/ethyl acetate = 1:1

foll owed by ethyl acetate) to give nethyl

trans- 4- (3- oxonor.phol i n-4-y| ) cyc| ohexane- 10

car boxyd at eMFJfgg’lng%]?aWd'- %\/7!% MR SRR IRFetYL -
t -4 THOXQIAY, WePvi TRV eXANEs 4 ;
ca;“?br}%gfﬁygle% (500 rrg; o%%&fanteéd (|§r1yd(§5@above ]insec% rlenat (ezc? above
iy alisddlidad imnaestio Reierense mRanplhed?(tdederogiiee added
the title conmpound (322 npg). ESI-M5S M Z: 226 M H 15 _
RefierarddaEvanslas®n Trlardsl 4)( 2rskd-e 3niokarot i reBirred at

yl ) cyc)] ohexangecarb i cid ro N 7" 0 0. (1

Oy CPRRES G0k oty of ohekaHEGar DAY aPydragen demosphere
hydachl orhde £5es00,8) objal nedybo; Bef 86€0€¢oRXa®P! Liltered
2 (1) 1s dissolved in chloroform (60 m) , and

tdeer edmmove atdedtattaliwdithyl andnehel 1f M jraneleis concentrated
i ce-cooling, followed by dropw se addition of a N

IBAGE e Brcerl FHIeEBEtthy| Theh | %0t lor it & g8 B9 s jiissolved

Gl or af orm (30, ) ALLEr 25 §UTLLAG AL 00D ycone  sodium
tenperature for’ 2. ours, o the reactron solution

hyaddeet TIedHachiorht Colli drabd bherModdiif isulfate and
extracted wth chloroform The organic |ayer is washed

wivelposathedat ed bemoye diiedsoveensodiaungsué f seehyadndtrans-4-
then 2 6 JUL 2W 77 evaporated to renove the sol vent
dr{o(@r‘hryéjd-'lﬁjé%’&tﬁ\%%)@l?r‘@tylﬂ?é“%%hﬂ%lr@er@}%l?%xylate

S4sReNd§d 1 hpc1-Ms M/z:260 [MHH]Y

(4) Methyl trans-4-{[ (2-hydroxyethoxy)acetyl]amino}-
cyclohexanecarboxylate (1.37 g) obtained in (3) above is
dissolved in chloroform (15 ml), and thereto is added
triethylamine (890 ul) under ice-cooling. Methanesulfonyl
chloride (450 nul) 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 1is washed with saturated
brine, dried over sodium sulfate and evaporated to remove
the solvent under reduced pressure to give methyl trans-4-
[({2—methyléulfonyl)oxy]ethoxy}acetyl)amino]cyclohexane-
carboxylate (1.83 g). APCI-MS M/Z:338[M+H]"

(5) Methyl tfans—4—[({2—[(methylsulfonyl)oxy]ethoxy}-
acetyl)amino]cyélohexanecarboxylate (1.08 g) obtained in
(4) above _is dissolved in N,N-dimethylacetamide (15 ml}),
and thereto is added 60 % sodium hydride in o0il (135 mgqg)

under ice-cooling and the mixture is stirred at room
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chl orof orni dii sopropyl ether. The precipitates are

collected by filtration and dried to give nethyl 2 § JuL 2006

trans-4- 5

([ (2-chl oroet hoxy) car bonyl | am nol cycl ohexanecar boxyl at
e (5.11 g). APCI-M5 M Z: 264/ 266[ MtH] + (2) Met hyl
trans-4- ([ (2-chl or oet hoxy) car bonyl ] am nol -

cycl ohexanecar boxyl ate (3.70 g) obtained in (1) above

is dissolved_in NN dinethyl e 5Q.m), . .
Fﬁ@P@F&iP{emf&&de&%tsoﬁ"%%égi i O | g8 4 (%gg‘tlon 1S
Q)L LRI gl Gopl ) nge%uggﬁhgiré%%ﬁgei,s drhent st ikheed-eulting

roomtenperature for 16. ours. To the reaction

sekutiven &se addkibtdvavateranand hean mextess isoékumacttedride,
w th ethyl acetate. The organic layer is washed wth
atlépwedd byatartatast inm el thinght el aFfed fHeowgganic layer

sodi ym sul fate. The solvent .i s repov por.ati

uride _%eégu&‘é%l? prassiife ® ﬁr%attﬁe G54 \?ig%(gy?g%(?dgé itzjs(?%%Ve the
RunERed Wi |+, 084 §%§gnr@hr onptographytf abuenrtsidue is
hexane/ et hyl acetate = 1/1, followed by ethyl acetate)
arigiiee nmeyhylsitlians- 4e(12- @oduly3- oteamatography (eluent:
lidin-3-yl)cycl chexane- 20 carboxylate (1.8.3 9).

REEENRE ely-12 28T ha & fSﬂ*thﬁ?ilowed by ethyI” acetate) to

trans-4-(2-,0x9-1, 3- ol i din-3- - A _
g)}é’leohexénr?é:glggboxylt a@és (41.(8% Oéﬁ%%rtpal}onlel i4n 3flz))c}é\ loci/%exane

ica rookeaked i(71& swigy. anpmaneg M/Q Refenerrle Exanpl e
2(4) to give the title conpound (1.75 g). ESI-M5
M Z: 21(Z) M HHe 2B yReftaragricet Bxdamptamarpholin-4-yl) cyclohexane-

5- (2-oxaqpyrrolidin-1-yl)pentanoic id N7 Q0,26 .

S Bl B ESTAROLE (BF) doe 2 B beea in &
Is Lved t t @A Ses .
SRR i S Aplot Ser byelel oag' o0 yaiade i
Teapoeaet | (B2 2salgit.i OrES I-¢s: oty vgErégt-Hlo room -

tenperature and stirred for 17 hours.

Reference Example 5: Trans-4- (2-oxo-1,3-oxazolidin-3-

yl)cyclohexanecarboxylic acid

(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 % hydrochlorié 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 The reaction solution is concentrated under reduced

pressure. The resulting residue is suspended in 2 6 JuL 2006

di ethyl ether and the precipitates are collected by
filtration to give nmethyl 5-am novalerate
hydrochloride (9.93 g). APCl-# M Z: 132[ MtH + 10 (2)
Met hyl 5-am noval erate hydrochl oride (1.68 g)
obtained in (1) above is suspended in chloroform (20
and o the suspension is added triethyl am ne
@ngPﬁﬁ teghde? Le®eYEoofhaigSof¥rnswatndsr diepwicse pressure.
tion or obu |, chloride (1.55 )
?ggitlon g% ut?%ﬂ$ i s 15&éa¥§€8 to rdﬁ%1tenp8?é?ﬁpgegnd in

sthilored ofrar/ A ikewrdpyice- cpaker 1S peyeed | Peégﬁltates re
reaction solution and the nmixture is extracte

éﬁﬂdﬁ@mﬁﬁnbﬂhélbtgahlenlamdrdnia&wm@dglmethei&y% trans-4-
a saturated aqueous sodi um

mr OCE’&%[FI&%&F éﬁyé CEEIOPNYAr a@vidr o atvigrlathed ameiasg boand ate
tlhen 12Q,dri @ qvg@ ﬁg%lggugreézbgH]The sol vent ‘i s

evaporated un reduce ureé-to give nethyl

5- [ (4-(2¢hl wemlytlarwxéln)samﬂq] (RERHMARI}R Hok 3% aPbonyl ] amino } -
APCI - |vs M Z: 236/ 238[ MrH] + (3) Met hy!
SYFi2heKrBeEBEbAHTYBF &M hbl“p@nganamtealmﬁ(znsalg) above is

B RSP ToR L dradl B 56 th L AP ol 90 18] hadandeshmreto is
§@Qbﬁ”€0h¥d§bg§uhnh9BE1@@ 44 gll'Q6%%ah!&pgghkgnice—coollng.

under i ce-cooling. he reaction sol Utl

Ther cimtherpet ait luhen stiiveat] 40r rd@mhoibroctture for 16.5
evaporated to renove the solvent 30 under reduced
PPBSSur e. TorhEnPeg@iCitignr extbileiars par iakided Wt and the

g%% 9By silic el hr o raph (el uent:
oo T80y R TP Eop PR e B 1aves
29/ WhshedgiwerielA¥br and saturated brlne t d
5- (2- oxopyrrolidin-1-yl)pentanoate (2. 15 gJ. %Q%J-REP ried
qygrz@g@mumusulSatd) MBhhykolvent is removed by evaporation

2- oxoggrrolldln 1-yl)pentanoate (1.00

er uced pressure and the resultlng residue is
purified by silica gel column chromatography (eluent:
hexane/ethyl acetate = 1/1, followed by ethyl acetate) to
give methyl trans—4—(2—oxo—l,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

H°1(~\/~\/£%§
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g) obtained in (3) above is dissolved in nethanol (20

m),. and thereto is added 4 N aqueou's sodi um 26 ﬁﬂ,Zwﬁ.

hydroxi de solution (2.S m). The reaction solution is
warmed to room tenperature and stirred for 18 hours.

The reaction 10 solution is waghed with diethyl ether,

and thereto is added 2 N hydrochloric acid (5.0 m),

foll owed by concentration under reduced pressure. The
resulting residue is extracted wth_chloroform and

dried QVer sodiuRQUAIeEEC P SollVeRP d)s dvapdiasedved in

I, ~gdu ssu t ive the tit I §._conpoun .
(5856 B BTy AT R e € e e aipr 8 yse  Ehionyl
Th(3+@dentrnlEokiln - 4mdopaeanddl 36 .d  1hd et o1ution
5-am noval erate hydrochloride (3.35 g) 20 obtained in
RSf éheRc aERedplte 6D HekpErernayeoand sdtihmed facetlit hours.

%id (4. 63 obt ai ped in Reference Exanple 4(1) and
?-ﬁydﬁﬁ%?% tr?%iﬁpé°?3.78;g)c%ﬁ%ﬁQﬁE%%ﬁ@eduPﬁer reduced

Nedipet hyl g  Jo.t ' N di
Dbadirey, el 8 i Tt 1S RISy, et

bydemcmnﬁithe2§ré61§7tgtean¢ﬂéﬂéﬁjm@éﬂgdm%¥3f§§tghkion to
successi vely under ice-cooling, and the mxture is
gLVerBgtaylr dommiasyelerate hivorozhdayd deTHE .98aati.on

tian. i s . nt.rated under reduced pressure, and
§Eéfr¥§u¥(?n39?i§r§&e is diluted with 2 6 JUL 2V 80
i ce-waber amfioxir actadiwblhigtyle aﬁggésshibfiagga | C65 g)
| ayer is washed w th aqueous sodi um rogen car bonate
sbfained, imat €r) amdosat iisatsedpandeel sirccessovelyrm (20 ml),
dri,ed over sodiumsulfate and evaporated to renove

the 58I VBAt SBSHABELORedbcaddpressdrshyinaings Rt iSdg ) under
el_col um

(EsLEUB Lrepur EAPTuY SLALCT SR sitiop s ot 4
(IR LR 40 1 TR Bt soggeion 1o
WY rmeApPEp- MBoM 28l re and stirred for 2 hours. Ice-
water is poured to the reaction solution and the mixture is
eXtracted with chloroform. The Qrganic layer is washed
with 10 % hydrochloric acid, a saturated agueous .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) Methy1 5~{ (4-chlorobutanoyl)amino]pentanoate
(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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10 (2) Methyl 5-(([2-(benzyl oxy)ethoxylacetyl|am no)-
pentanoate (5.54 g) obtained in (1) above is dissolved

in tetrahydrofuran (60 nml), and thereto is added 20 9 (?BJUL 20Ub

pal | adi um hydr oxi de on carbon (0.5 g). The m xture is
then stirred for 4 hours at 7®om t enper at ure .under
hydr ogen i s atnosphere under normal pressure. The
reaction solutionis filtered to renove the catalyst,

L TRk o ) n PRSP LAY “IERIef 0 oo

Q¥qué%ﬁwg@x%%%%2%%Fkﬁg§ﬂﬁaﬁg §%&%b Q%/E@ to give methyl

5—((RE2xbygraxxyeadhoxy 328 toen tamoadle r:zerlt5ar¢pat e (1.17
) _obtained in (2) above is dissolved in chloroform
%f@lrrMﬁ Ma{rZGZtOPQéMétHd is added triethylanine (0.84 m)

d | f hl [ .43
T oo R b ek T oRe P ot SV heetBadtate’ (1.00
LeMeealiwed iHhe3)eagidpd f@' &15981{zédv\@ﬁ”§l@th%anomzo ml),

tenperature, stlrred for hour, Ice-water 1Is
pndr&&endna%ﬂ3)édﬂéﬁmﬁdNbyqenbnacsbdmumlh@drox1de solution
chloroform The organic |ayer is washed with

datar aféd - brlnghedrlréécé@@P $6diulhosul figt e waighed to  room

t he solvent .under_ 30 reduced .
%%ﬁggﬁgé% 5 glve netﬁ%Fegﬁ[gff Zlé %Lu§5b6 8%%‘ reaction
E6'Iﬁ‘tméh5 kst gavhrexwli ehhexuiacat wohm, NAlRetANeale is added
(1.51 g). APCl-MS M Z: 312[ MtH[ + (4) Met hyl
8- P%{EY¢i¢mhl@¢$mléomﬁl)dkﬂlethoxyfellowed by concentration
acgt¥l%aglnolpentanoate (1,48 qQbt.ai ned i.n (3), above
Hg FLR6PFeB TP SNIR- di r?@@hﬁleéélétt&mgdée(szdzleml)s SXfgacted
i gﬁeEHlb§o§g?ﬁdaﬁg 4%%%%.%@%@ygrﬁq %d¥éa&§)ZQH§)solvent
un I ce-coo en stirred at

i §0N& ¥ L B dlr elrfd_yr 18edheuts. pt&esWBé ered SgROWr eghé o title
the reaction solution and the mxture is extracted

@PTRCEARON 8 8Png) The EEAGHSI #/Z0 1B4\d-HIS washed with
saturated brine, dried over sodium

Reference Example 7: b5-(3-Oxomorpholin-4-yl)pentanoic acid

o o]
(1) Methyl 5-aminovalerate hydrochloride (3.35 g)
obtained 1in Reference Example 6(1), [2- (benzyloxy) ~

ethoxylacetic acid (4.63 g) obtained in Reference Example
4 (1) and 1l-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 qg) 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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sul fate and the solvent is renoved by evaporation

under reduced pressure. The resulting residue is - 2 6 JuL 2006

purified by silica gel columm chronat ography (el uent:
hexane/ethyl acetate = 1/1, followed by ethyl
acetate) to give nethyl 5- 1580

( 3- oxonor phol i n-4-yl ) pentanoate (0.93 g). APCl - M5
NTZ 216[ M+rH) + (5) Met hyl

in (W%L%Q?L Fg%%i:ved ‘ﬁ‘éﬂ 500 ‘%@‘}ﬁ obt aﬁgle organic

tihefeet 0ikS ﬁﬁgﬁgdaﬂﬂ_ﬁ}ue%&ﬁjeﬁﬁﬁ U%BY%OXW&% e#0 Drbonate
20 solution (2 m). The reaction solution s t

warlmdd omo  wabart eamér aaine adred! sbirined ma:cés?shwxys,, dried
The rea jon |on i s concentrated under reduced

Pré&Ssut e lulﬁeﬁflﬁ PC2edid t RVEPREAYEF oKl dremowi Bheamplvent

t uce r . The resul ti.ng .
e
sodigim istd f e @ﬁqu@mammfﬁmakoéﬁhﬁﬁyDVSl§eh¥en%éﬂyﬁﬁyethyl

reduced pressure to give the title conpound (
ESELRpEenVFZ 1: Kﬂﬁﬁmlqwedkﬁfr@thlEaaﬁphEeB to give methyl 5-

- 4- hy bany! |-
PSR ar SO R e A 208 SRR 3B topagen (563 9)
Hecx 15 (P2CH23 [f+6d)

Trans- 4- (nethoxycarbonyl)cyclohexanecarboxyl|c acid

(20.0(g) obt detadli n SRaf{drente yagXdye ethdk ilSicetyl}amino) -
di ssol ved in chloroforn1(200 m) , and thereto are .
BEBEA"S28PmEthy %arf neohyai bef ép d(é (@m s g)$ dissolved in

= I bodi i m
FoSraKkntpt e Pyt TP PRLL ERERL (b osggen 20
pﬁﬂ@édhﬁﬁ 696kbREdeTRE BLXbELE (oS5 fyhen %h'rEEQt%ES is then
roomtenperature for 17 hours. Ice mater I's poured to

sherredction dol houoa and trloemm xémperdsure under hydrogen

oo

atmosphere under normal pressure. The reaction solution is
filtered to remove the catalyst, and then the filtrate is
concentrated under reduced pressure to give methyl 5-{[(2-
hydroxyethoxy)acetyl]amino}pentanoate (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 triethylamine
(0.84 ml) wunder ice-cooling. Methanesulfonyl chloride
(0.43 mi) is then added dropwise to the mixfure at the same:
temperature. ' The reaction éolution is warmed to room
temperature, stirred for 1 hour, and ice-water 1is poured
thereto followed by extraction with chloroform. The
organic layer 1is 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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10 extracted with chloroform The organic |ayer -is

washed wth 10 % hydrochloric acid, saturated agueous 2 6 JuL 286

sodi um hydrogen carbonate sol ution and saturated
brine successively and dried over sodiumsulfate. The
solvent is concentrated undeg;reduced pressure and
the resulting is residue is purified by silica ge

col um chr omat ography (eluent: chloroform foll owed

= hyl
R KAt 0 T Yo 1.5
cl oh ?azt 0.1 g)_ APCl - M5 M Z: 214 M+H +
%gf Met hy trans | ﬁ @F hyl am no) car bonyl ] cycl o- 20 :
hexaneeaar boxyl Mee;}{yao 0 21 pbi-aj pedki ) AROVE, J!d’;]dethoxy}"

di ssol.ved i n net hanol (100 m), and thereto I's a
§61 L0 ATGMOd EinFanmadreoxi te- {8/ 5D ghtitnedt eh (49 above is

d at te erature
Fibsog VR el Frd U e Ao (25 Bheentratie reto is
Haded %@d%C%@dgémP%§%§H%% idN the(f%&i%@?#ﬁééﬁéﬁgéﬁéoollng.

with ice-water and “washed W t dlet

Fesulnixureuesusthayerst iSrreaci g}tflle(gioﬁ{\ll ttlémég é“t(pre for 18
drochloric acid and extracted tw ce 0%

Pﬁscm(ﬁ%ﬁcW¢ﬁe¢héSomyuﬁ&dlayemhesmw&dtxbwwbblutlon and

rlne and, dri ed over sodium sul fate. The
ﬁ% I's coﬁ%eﬁfFﬁFEgeﬁnd%+t@e ‘ﬁ?@@éureiﬂmheorganlc

' Fti BLEUG &, S i n, pe X251
ci??ecﬁgg gi@ ng%“fﬁgtggﬁg?%%gﬁvgoth £ X egoﬁ%%ﬁﬁdSOdlum

fubfate) aneS| te MZvera8 M HemRefed ebgee @w&%n under
rrolidin-1-ylcarbonyl)

%@@?%ﬂé gﬁyéﬁ?ﬁﬁkyl|§@ﬁn§e§UlH®D® N@sn¢u®|@$)pmrlfled by
J; 4-Lopth bo Iohex nec r I C
?{Eﬁ?ﬁg) @gta?ﬁ%%ﬁﬁ gﬂ% ?éﬁggrég ? % is hexane/ethyl
acetate = 1/1, followed by ethyl acetate) to give methyl 5-
(3—oxomorpholin—4—yl)pentanoate (0.93 qg).
APCI-MS M/Z:216[M+H]*

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

thereto 1is added an aqueous sodium hydroxide (0.40 g)

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 hydrochloric 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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di ssolved in chloroform (200 m), and thereto are
added . pyrrolidine (9.2 g), 1-ethyl-3-(3-dinmethyl is

am nopropyl ) car bodi i mi de hydrochl oride (24.7 g) and 2 6 JuL 2006

triethylam ne (13.6 g) under ice-cooling. The m xture
is then stirred at roomtenpgpature for 17 hours.
| ce-water is poured to the reaction solution and the
mxture is extracted with chloroform The organic
layer is washed 20 with 10 % hydrochloric acid,
sat urated aqueous sodi um hydrogen carbonate sol ution

and saturated brine successivel anqsdried over
sodi um sul fate. The sol vent Cahcentraped under
reduced pressure. The i g CHsidue is purified

by silica gel colum chrofatography 25 (eluent :
chloroform followed by chloroform nethanol 20/1) to

ive hyl trans-4-(pyrrolidin-1-ylcarbonyl)- .
gycloﬂ@ianecaﬁ%@?ﬁl té%ff nggﬁfgﬂaﬁl)ESQ%siﬁéﬁﬂﬂﬁ?ﬂfpxyllc
2j.aMethyl. ot r gns- dpkRYhe@l | din- & Qnykleyeha 2.6,
%UE 20(()6yj 84 32xanecarboxylate ff%é%%é) obtalnE& in (2) 1is
@iysabued i1 dhisob¥edm n(2®t hanol, (& Mcheratd are added

t.her %o i s,added a solution of sodium hydroxide (3.95
S}mFﬁ YafBine20 R¥frochimreisext urd0i-$ t hen,sti Aredhatl -3~ (3-
: 5 .hours. The reaction solution
LR Ao ok S e PuRoddh' S, Bo8spERTondtecdedud”®) ana
tsidthyledimet hoicce- wat ennddd washedsWhhh dlﬂ&@y}nixﬁure is
ether. The resulting aqueous layer is acidified wt
Bloen, Rydirserl @t croomctdmpadaentreadbed IMile®urs. Ice-water
chl qr of or The, organic | ayer is washed with saturated

10 HOHEANEdr FRE ™ RACh umcditigre, arde Bl variktiure is

t nd pre re.. The resulting
?ﬁgfﬁﬂié@igggﬁgpgﬁééggrﬁfﬁihexgﬁé éﬁfaggffei?garb § washed

withratd org t hydgioehitdieid i e GomMaauned atLe: 1aliecus sodium
ESI-M5 M Z: 224£M H - 15 _

hydrogen carbonate solution and saturated brine
successively and dried over sodium sulfate. The solvent is
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]cycld—
hexanecarboxylate (20.0 ¢g) obtained in (1) above 1is
dissolved in methaﬁdl (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 Exanpl e 10:

Trans- 4- (nor phol i n- 4-yl car bonyl ) - 2 6 JuL 2008

cycl ohexanecarboxylic acid O N HO (D-1- 00 O0.(1)

Tr ans- 4- (met hoxycar bonyl ) cycl ohexanecar boxylic 20
acid (800 ng) obtained in Ref@¥ence Exanple 1(2) is

di ssolved in chloroform (30 m), and thereto are added
nor phol i ne (560 ng),

et hyl 13- i met hylam no - r hodi i, mi de .
%;3%ocﬁﬁng%§iﬁ?ﬂg4 g)ﬂg%d $%$§¥%%Ja%$xgg(6%6 WﬁfhEd with
gaderaited- eedhien@ndl e ikidX bt ispditen sstlifated atrHeOQB]vent
25 tenperature for 19 hours. Ice-water is poured to
fhe Cor@erivated umder amedunedr rressure .ext rive edesulting
with, chloroform ThS grganic | ayer is washed with 10
s ShdlFocHiri EUSRPBAeLat itat el REYBBEs SO unfollected by

pydeodenald Bolbk 200, 83 Gar BRngke a0l an And
saturated briné successively an ried. over 'sodi um
BAlfEseM/ThessoMvENt is concentrated under reduced
pressure. The resulting residue is purified by silica

gel colum chromat ography (eluent: chloroform 5

| owed by, chl or of or mf nethanol = 30/1) .to . qgive nethyl
%“?gﬁg?ﬁ?? rm%%%ﬁ%- £ yl ca&E&Hﬁr)‘l&f&Y& Q%éﬁié%aﬁﬁa@aﬁ?@nyl )=
£8970h88)ne ARELL NG MZ:256] MHH + (2) Met hyl
trans- 4- (nmorphol i h-4-yl carbonyl ) - cycl ohexanecar boxyl
ate (860 ng) obtained in ReferefBce (1) 10 above is
di ssol ved i n net hanol (40 an@N hereto is added 4
N aqueous sodi um hydr oxhu QN!!Iutisl (1.68m ). The
m xture is then stirred atl room tenperature for 18
hours. The reaction solution is concentrated under
reduced 1)pr s 4-Thee tiRsh - bsn ¢l | dy @b et dhecarboxylic
ice-water, 15 neutralized with 10 % hydrochloric acid
and axidac2e@dOwgl hobtained in Reference Example 1(2) is

dissolved in chloroform (200 ml), and thereto are added
pyrrolidine (9.2 g), 1l-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
hydrbgen 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-1-ylcarbonyl)-
cyclohexanecarboxylate (11.8 g). APCI-MS M/Z:240[M+H]+
(2) Methyl trans—4—(pyrrolidin—1~ylcarbonyl)cyclo—
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chloroform The organic layer is dried over sodium
sul fate and the solvent is concentrated under reduced

pressure to give title conpound (638 ng). ESI-MS 2 6 JuL 2006

M Z: 240l M H) 20 Reference Exanple 11:
Trans-4- ([ [ 2- (di met hyl am no) e84yl | -

(et hyl ) am nol car bonyl | cycl ohexanecar boxylic acid 0 CH

I N,~ N, CH13HOY'C~ICH30(1)b I

I ar 9 cy 0 [ aci .
-(Ese@(%}e‘b)a( %ﬁﬂ)r% ﬁ%le]ﬁere ce @Qf %ﬁl(%ﬁ4 C(lis Bove is
diissollved i liJnChizéJti‘miIQ:SIn (520 ﬂtL) y aéhfijdt RHAIO Ar €8s added a

~added 1- hydroxybenzotriazole (7.14 g),

[Sodiyion3- ¢ B- giorid vy | hydindnibpe offyl. Péardodiinmiwteter (20 ml) .
d hl d 10, 00 JUL 20 86

RER NETEPEESL st oEROR ok B he 205, BePW) LeBerature for 18

he@r&Qol irRg. rey&%l@n)(ts%rl%t'l%nt I'iesnec} S Aled gﬁmer reduced

tenperature for 4 hours. Saturat aqueous’ so

bydssger .caThenate isioleutiisodiilsit sgowiat tied-he tf@aciidwashed
solution and the mxture is 5 extracted with

&’HItBrofiéleﬁPﬁheeéP@émc Ié'@@r ire ShddHey \quNEOUS layer is

di | f
soﬁ\%%%gls conce rgt ég%ﬁ rorrég:ulcagctr]g lrj@g uFétr?ﬁéed twice

EB3EkbiFBEm! eSi gHe 1Sl i ad Ry si u furated
chr omat ogfrnaphy (eluent : chl ory%for Q]%hano /258 jp Sarurate

bribai aald vt erd 2Q07/ek0/ ]s)ochonngl velfatkyl The solvent is

trans-4-f %2- gdl met hyl am no
EPRGFIERBERGI V! ﬁ’?ﬁoF@QPESﬁ‘yPF@ﬁéPéﬁexaﬁ@ﬁ Eeshdbyingt e¢esidue

t%}asﬁ%p%gr}cié[ﬂvcéal msM‘ly %Zr#%gg‘et K ﬁ(f.‘zeé\@écrllylby filtration to

¢ireehyhyami ndkcashpoyhicyecboheyanecar boxyl ate (6.32 g)
is obtained in (1) above is dissolved in nmethanol (20
RPY-ManY/2:224 [M-H]~ :

Reference Example 10: Trans—4—(morpholin-—4—ylcarbonyl)—

cyclohexanecarboxylic acid

mo*e

(1) Trans-4- (methoxycarbonyl)cyclohexanecarboxylic
acid (800 mgq) .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 fhen stirred at room
temperature for 19 hours. Ice-water 1is poured to the
reaction solution and the mixture is extracted with
chloroform. The organic layer 1is washed with 10 &

hydrochloric acid, saturated aqueous sodium hydrogen
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thereto is added 1 N aqueous sodi um hydroxi de sol ution

(25 mM). The mixture is stirred at room tenperature 2 6 JuL 2006

for 3 hours. To the reaction solution is added 1 N
hydrochloric acid (25 m1) and the reaction solution
is concentrated 20 under reduggd pressure. The residue
is lyophilized to give the crude title conpound which
cont ai ns equi nol ar sodium chloride (6.71 g). APCI-NS

M ea i L LADURTRLG, AR CABIL! Y58 Thgecompound, ang

of the formula or a pharnac Gt car

salitedt heveof sicslih@sSstDERaEeand spé e,sﬁ%ﬂ?;aSJ.@n concentrated
excel | ent inhibitory effect on FXa. Accordingly, the

$@der é@ﬁﬂﬂﬁﬁiHngss@stefﬂheaseauhbdngamesudher1s purified
reveniion an atment of di seases caused by

rombttoF & ol?O YNy FOEORAE O I ARtAl Mslugnt pn chloroform,

kY g S IR LR

greunp-¢f (hbhephoiiul-a:- leﬁr@bn@hec&@ﬂ%ﬂb&anet@@ﬁ%xy!ate (897
and y2 are the sane or different and each is a group
§8Iect@gcﬂrgﬁ1M/ﬁyaﬁéégﬁHétonl a hal ogen aton1 a | over

10 al group, r al koxy grou al kyl _
group%s&bstitute eﬁ§mﬁalogéﬁ gﬁ %°I§%€ fh-42 ylcarbonyl)
alkoxyernherykrekQURL e auﬁﬁfﬁﬂ%V'ogEgﬁﬂedadgpwﬁéference (1)
al kyl car banoyl group and a phenyl

hApdregeirs atidssod vedl ogen mattorancd |®mernﬂJKy|aﬁ80U@hereto is
added 4 N aqueous sodium hydroxide solution (1.68 ml). The
mixture is then stirred at room temperature for 18 hours.
The reaction .solution is concentrated under reduced
pressure. The residue is diluted with ice-water,
neutralized with 10 ¢ hydrochloric acid and extracted with
chloroform. The organic layer is dried over sodium sulfate

and the solvent is concentrated under reduced pressure to

give title compound (638 mg). ESI-MS M/Z:240[M-H]}~

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

(methyl)amino]carbdnyl}cyclbhexanecarboxylic acid

0 CH,

|
l}l/\/N\CHa
HO o CH,

o

(1) Trans—4—(methoxycarbonyl)cyclohexanecarboxylic
acid (8.84 g) obtained in Reference Example 1(2) 1is
diésolved in chloroform (100 ml), and thereto are added 1-
hydroxybenzotriazole (7.14 g), l-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride (10.00 q) and
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15 or a lower al koxy group; * 2 is a group of the

formula: -COR 21 -R 22 * 21 is a |lower alkylene group 2 6 JuL 2006

or a cycl oal kanediyl group; and R 22 is a group of
t he fo¥nu|a: 00 NJL-R24 "k WR 26 123 125 20 R o

r R wherein R 23 and R 24 aresgthe sanme or different
and each is a |ower alkyl group or an anino-| ower
al kyl group optionally substituted by a | ower alkyl

OB Y OB P Lo S T BT
il {1 i £t 2 n .
\iﬁmh r t h}gmalgtf a%e g?y% osﬁtloJEZI pel\f %(t ;O&?m ﬁe&%%g%g 69%1? o e

e Weieebr adivebrisensodhdmedoitsgen | @seboraltey| s81Q¥Ron  is

1.no- | ower al kyl group optionally substituted .
%P%”ﬁ%&"e”o"m ‘1%}? gF%ﬁ%Fl%ﬂ c8RBIKE OB g@@@t hdrtheat mireture is
ds- rimn {i |y subst.itute , ,
ni t rgtggrgogoﬂ%gﬁn%%gm%aﬁﬁ%r{'ed dt%er BEJBREE grNRY alSngiashed

wiitth tdeet wch @e@nbrahbr GGRN @t P8Y BRE RN Al Ss@lrate . The
aromati ¢ hydrocarbon, a nonocyclic heteroaronatic

Ay et a iSondomsed tirhitephenmddmg, redifteat @ressure. The

eutically, acceptabl e salt thereof. 2. The
gg%@%ﬁggaccroer# t o€l aPrififeer dith RPhYicA igel column

Eﬁﬂé&ﬁ%ogQQBBQhaLl rﬁpyﬁi(gﬁﬁ?rgfgfﬁy%ﬁégggﬁgf e% ammonia

pyrazol e, benzot hi ophene or I'enopyri e
wefrpound m=acc@ i AP A10 cl atdn 2, gyher ei ReRhy1i S tQJngSJ@_{ [[2-

15 Ror RR 22 is a group of the fornula:
%éimethylamino) ethyl%(methyl)amino]carbonyl}cyclohexane—
carboxylate (11.98 g). APCI-MS M/Z:271[M+H]* ,

(2) Methyl rans—4—{[[Z—fdimethylamino)ethyl]—
(methyl)amino]carbonyl}cyclohexanecarboxylate (6.32 g)
obtained in (1) above is dissolved in methanol (20 ml), and
thereto is added 1 N aqueous sodium hydroxide solution (25
ml). The mixture is stirred at room temperature for 3
hours. To the reaction solution is added 1 N hydrochloric
acid (25 ml) and the reacfion solution 1is concentrated
under reduced pressure. The residue is lyophilized to give
the crude title 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 effecf'on FXa. Accordinély, the said

compound (I) is useful as a medicament for prevention and

- treatment of diseases caused by thrombi or emboli.
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y "~N"N _~1l--, NNAc "~Y NM O L---,/Q
IOIC\)/EI\/S Vl\/\lleflo)l\/b M Oor 00and YLOY2 A N H 2 6 JuL 2006
is a group of the forrmula: 2 6 JUL 2W6 89_Y‘-_ N Lo O
Y2 0 NO CCCNY~-N N Hyi HH H 00SO0O0SI YL N
-- 0 Yly S? ZCl, HN. N_ N8y i \:. Y2 HY2HHY2
Y2 NSONO NNNN YHor Y H
CLAIMS

1. An amide-type carboxamide derivative of the

formula [1]:

1
ore

HN™ X
Y? ﬁo
Al (1]

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:

1,
24 )J\ _R*
SN TR N

R ¢

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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Y2 ‘4. The conpound according to claim2, wherein RL is

a hal ogen atomor a lower alkyl group; R2 is a group 26 JuL 2006

of the formula: 5 0--laR 22 R 22 is a group of the
formula: 0 O M O -yNMe -yNN OO M No M "Y M
Oor OY1L0 Y2 N H 10 is asgroup of the fornula: 2
6 JUL 20 90 YOOY-- NO Y2NNNMHHHYLN
N N ?N N HH y2 HY1 Y1 \~~ Y2 or Y2 and Y1 and

Yeizegi é)"Ppr offi %ﬁ;gmgtlgkén %‘F Jgg‘f'f%?gg@:’f%élpom b&'q:év\%? R?®
al kyl HDufe aaf@“@ﬁeaggﬁéyogrQHEf@@@n@ %ﬁhb%QQﬁwls .a lower
group. 5 5. The conpound accordlng toclaim4
Y1 0 alkyl group or an amino-lower alkyl group optlonally
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
hetercaromatic ring or a condensed thiophene ring,
or a pharmaceutically acceptable salt thereof.
2. The compound éccording to claim 1, wherein Ring
A 1s benzene, naphthalene, pyridine, furan, thiophene,
pyrazole, benzothiophene or thienopyridine.
3. The compound according to claim 2, wherein R? .is
. L
R22

22
or R .

R*? is a group of the formula:

o
O (0] 1/VIe
~
N/ﬂ\] Y ‘\N,J< Sy—Ae ~\ﬂ/N—mh

T

5 o} or o Me

R

H

; and

is a group of the formula:



" Y2 ~CAl N H is a group of the formula: d"a~N- H o

MC-NNM OLN HHH(~-NO M NON—or~N-HH23Ju|_2ms
p 6. A pharmaceutical conposition, “whi ch conpri ses as

10 an active ingredient a conpound according to any

one of clainms 1 to 5, or a paarmaceutically

acceptable salt thereof. 2 6 JUL 20 91 7) A conpound

as clained in any one of clains | to 5 or a

conmposition as claimed in,claim6 for use in the

of thronbosis.. 8 ol npound as
@‘ oive <@ s |t § or a composition
el ai nNt+he maru ture of a

O ‘t‘he treatmeft of thronbosis.

Y1
Y2
S 0 o)
N | N
A \
X4/ H N N—
vy or v H
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:

O,

R*? is a group of the formula:

o)

0 i o
TR il O

o]

Me
I SN
e TN

0] or 0]

*’>€(L °

A

2

Y N—
H

10 is a group of the formula:
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v /Nl o
N N—
H
S O
N |
U N
Y1 /\:\‘ H
2
Y ; and

v! and Y2 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 5. The compound according to claim 4, wherein
(e
A
2
Y N—
H

is a group of the formula:

H H H INi
| .
x N— or X N—

6. A pharmaceutical composition, which comprises as
10 ‘an active ingredient a compound according to any one of
claims 1 to 5, or a pharmaceutically acceptable salt

thereof.
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7) A compound as claimed in any one of claims 1 to 5 or a composition as claimed

in claim 6 for use in the treatment of thrombosis.

8) Use of a compound as claimed in any one of claims 1 to 5 or a composition as

claimed in claim 6 in the manufacture of a medicament for the treatment of thrombosis.



