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DESCRI PTI ON  *000002* BENZOFURAN DERI VATI VES 5 TECHNI CAL FI ELD The present

i nventi on r benzofuran derivative useful as a i cament
particul arl m;‘m ‘““‘mw bitor of activate P bl ood coagul at i onﬂégggrm or
acceptabl e salt thereof.”10 BACKGROUND ART In | ate years,

phar maceuti ca
as the mesternlzatlon of living habit and the aging of popul ati ons,
t hr onboenbol i ¢ dlseases such as nyocardial infarction, cerebral infarction

and 15 perlw @ |aI thronbosbﬁ Cgﬁr year by year, and soci al

i nportance | thereof has and nore. Anong therapies
of thronboe |seases anticoagul ant therapy, as well as fibrinolytic
t her apy and ZOGQWPlpIatelet t herapy, takes part in nedical therapy for
treatment and prevention of thBBRBOSUBANSDEBLIVASAVEELl: 2141-2145, 1989).
In particular, the safety sustainable to chronic adm nistration and the
reliabl e and appropriate expression of anticoagulant activity are

essent izal |QEh?ﬁI%§Lp%%!§E}|on of . thrombosis. A coumarin derivative,
especi aIIy warfarin potassium has often been used all over the world as

only anti coagul arheavaptabértor allventimmeverelateeng t® the dwmizasferastics
arisen fromthe nmechanismof action, it requires long tine until the drug

ef fi cacy 30CREANVREIVS angehas vesy PongeRaFranpnte i R2BEoBELaBLY hotigh ¥04

SEP 2006 inhibitor of activated blood coagulation factor X, or

pharmaceutically acceptable salt thereof.
10
BACKGROUND ART

In late years, as the westernization of living habit
and the aging of populations, thromboembolic diseases such
as myocardial infarction, cerebral infaiction and

15 peripheral arterial thrombosis increase year by year, and
social importance of treatment thereof has risen more and
more.

Among therapies of thromboembolic diseases,
anticoagulant therapy, as well as fibrinolytic therapy and

20 antiplatelet therapy, takes part in medical therapy for
treatment and prevention of thrombosis (Sogorinsho 41:
2141-2145, 1989). 1In particular, the safety sustainable to
chronic administration and the reliable and appropriate
expression of anticoagulant activity are essential in the

25 prevention of  thrombosis. A  coumarin derivative,
especilally warfarin potassium, has often been used all over
the world as only anticoagulant available orally. However,
owing to the characteristics arisen from the mechanism of
action, 1t requires long time until the drug efficacy

30 manifests and has very long half-life in blood, although



2 the concentration range for expression of drug efficacy is relatively
narrow, and al so shows significant differences in the effegti E@ée anong
i ndi vidual s. For these reasons, the anticoagulant ability AnSER y be
controlled (Journal 5 of Cinical Pharmacol ogy, 1992, vol. 32, pp. 196-209;
NEW ENGLAND JOURNAL OF MEDI CI NE, 1991, wol. 324, no. 26, pp. 1865-1875).
In addition, there may be adverse drug reactions such as risk of bleeding,
nausea, vomting, diarrhea, depilation, etc., and therefore the clinical
10 application thereof is very difficult and the devel gpnent _ of ,

anti coagul ahf§ FREFSRFEAGSEAUIT2ANF P e & h%lg dgé@n Sddriedfed. 19 n
addi tion, e o lopd £hot bing, ahidd Vel 3ni PREAE SO ILAN
causative fg%?§§§g§?§un§ta61é and?n%}%gi G%r%b?%?n%gggﬁc%ioﬁj cere ré
enbol i sm nyacahdi affeatavet dose puwbmaNdnd ivikbardts.on,Fouuluiess yrexdiold,sm
Buerger's disease, deep vein thronbosis, dissem nated intravascular

coagul ati onthehpahrbegagespatapbad 14wt icRincingrdliyede opatre ldiesh| afawmenl
reoccl ysi on_af ter. bl ood 20 circul ation onst ructi.on and r-0 e S
G ng® - ext PRCOROHET CFEIIHT HgY ot d2STheretor &2 P st SHed Y

_ herefore,”a pafstlng
ant i coagul apfictAgb %@@‘R’NA%PQS’F dgssTEeRpONsgg1and Jpwerssi sknof %ﬁvrg&age

with few side-effects, and can exert sufficient effects upon ora

admi ni strat18A5hag7been 25Idesiddd ti B, ontidsire Rewear g kBXErsml| .dB8) pp.

507-512). Thrombhin participates not onlLy in the conversion of fjbrinogen
to fibrin, Rﬁ?EﬁlPESthﬁquna?sstEb%kofo%hébﬂ% at iV TR CcadPM i H so

deeply in the.activatign,and.;aggregation of 4bl.ogd pEatel efge ( 0za 0.
"t-PA and Pro 30 UR', Gaﬁusai&iggku, %986, pp. 5-46?, and aneih€$%#t%ﬁ 0 4
SEP 2006 3application thereof is very difficult and the development
of anticoagulants that are useful and easy to handle has
been demanded.

In addition, enhancement of blood clotting ability is

one of significant causative factors of unstable angina,

15 cerebral infarction, cerebral embolism, myocardial
infarction, pulmonary infarction, pulmonary embolism,
Buerger's disease, deep vein thrombosis, disseminated

intravascular coagulation, thrombogenesis after artificial

heart valve displacement, reocclusion after blood
20 circulation reconstruction and thrombogenesis during
extracorporeal circulation, etc. 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 haé been
25 desired (Thrombosis Research, 1992, vol. 68, pp. 507-512).
Thrombin participates not only in the conversion of
fibrinogen to fibrin, which is the final stage of the
coagulation cascade, but also deeply in the activation and
aggregation of blood platelets (Matsuo, 0., “t-PA and Pro-
30 UK”, Gakusaikikaku, 1986, pp. 5-40), and an inhibitor



t hereof has |ong been the center of the research in anticoagulants as a
target of devel opnent of new drugs. However, a thronbin |nh m% ggﬁ

| ow bi oavailability upon oral administration and al so has drawbac

regard 5 to safety such as bl eeding tendency as one of side effects

(Bi onedi ca Bi ochinica Acta, 1985, Vol. 44 p.1201-1210), and there have
been no thronmbin inhibitors marketed so far, which can be orally

adm ni stered. The activated bl ood coagulation factor Xis a key 1.0 enzyne

| ocated in the position of the conmon pat hway of th extrinsic and
intrinsic cGAGUFLL oA28astane r@%@?loﬁg q?%&?%cﬁﬁ? Xh§ s FEREAEH upst r eam

from thr ombizf+iin Le) 600U at Lon: gascade s Theyof gtfent Ne 4 NALRI th 0 OF the

factor Xa is possibly nore e fectlve and spec i'tion of

coagul at i on Heystvem, coaparresbnini it ha nhii ihidy OBthfs tlmwwmﬂba(xfﬁhrmfﬁmitsy
Research, 1980, Vol. 19, pp. 339- 349). Thus, anong inhibitors of activated
bl ood coaguPé’PPorPréflacQ@Flf)@S’%\r%ﬁb@@aﬁéé E\Mﬁ%mamh@lsawbaskéodmo@@qﬁ%ﬁl on

20 fact.or Xa and ows dlstln d en selectivity

b1 oavar abl 0Ly LRt dif Lo G0l Sonerer 8P Pre ohidtsagut srts
activity fOfanh@@gcﬂﬁrBE@bﬁﬁmiéﬂﬁA@ﬁ%.CaD98§XDNQﬂ$ syper i©r iderapest) C
effect upon oral admnistration conpared to the exi sting anticoagul ants.

25 Accordln@m¢-thﬁ@edéwaﬁobwﬁmtnﬁ taneaveeln jimiiityiitterr ofma Bottiadit o Hood

coagulation or X FXa |3 bltor) that can be admnistered orally has
been earnestl qconpounds havi ng i nhibitory

effect on acti V%%d 9&99%9@39%%&“&8@& X drnckyde o 30x t hipobenzag de
conmpounds that are useful I n prevention or 4 SEP 2006 4 treatnent ¥
t hromi@si s EEMINA2U3&3ted in the position of the common pathway of
both extrinsic and intrinsic coagulation cascade reactions.
The factor Xa is located upstream from thrombin in the
coagulation cascade. Therefore, the inhibition of the
factor Xa is possibly more effective and specific in the
15 inhibition of coagulation system compared to the inhibition
of thrombin (Thrombosis Research, 1980, Vol. 19, pp. 339-
349).

Thus, among inhibitors of activated blood coagulation
factor X, a substance, which inhibits blood coagulation
20 factor Xa 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.
25 Accordingly, the development of a novel inhibitor of
activated blood coagulation factor X (FXa inhibitor) that

can be administered orally has been earnestly demanded.
Examples of known compounds having inhibitory effect
on activated blood coagulation factor X include

30 thiobenzamide compounds that are useful in prevention or



The foll ow ng benzofuran conpounds have al so been known (Indian Journal of
Hetero Cyclic Chem stry, 1994, Vol. 3, pp. 3247-3252), but said literature
does not mention 5 about the inhibitory effect of the conpoufidsSEh 2006
activated blood coagulation factor Xx. 0 ClI_Ph CO O:~ I 0N T I CO
NH NHLCH -Ph 2 NH LCHZ- Ph Cl1 Condensé&d bicyclic ani de conpounds of the
formula: R R I W 3ABNXRY X 10 which has an activity of
suppressing the growth of activated | ynphocytes and are useful as a drug
for preventing or treating autoimmune di seases are al so known

(W002/ 12189 LEPRESRG0 2L 1 EREOTROSE Snot AEMt4 2B About the inhibitory ef fect
on activated blo co ! f I ei.ther. l.n the_pa | et
conmpounds having%geco%ggkggéﬂgin%gRngéf%gdiﬁémgﬁangﬁranayg QEEER r?%@nan
am de and a kneambameyli agr Jeps nane ofi -Hathstd taged arendhsst pgedi obgneyst
sai d conmpounds all have a benzene ring on the nitrogen atom of the

car bamoyl groupPPsaidd4beRzéRe /rihgtbaiaig slbseratvuee AOedy ntandertion

si mul t aneously. .0 SEP 2006 5 DI URE. OF | NVENTI ON The present
invent%on ng&u&e§ﬂ§aﬁU@%fE%%%Q%fﬁEEEC dé%'v%??vEOWQQPH&Se%HQI?%ﬁ%vated

inhibitory efifeet RagGkvaLhedaRlQodg coagul ation factor X, or a
pharmaceutically 5 dcceptable salts thereof. The present inventors have

i ntensively studied and
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Condensed bicyclic amide compounds of the formula:

R R’
w
R "@ X
(o) Y
X

10 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 activated blood coagulation factor X

15 either. In the pamphlet, compounds having a condensed ring
of pyridine and furan to which ring an amide and a
carbamoyl groups are di-substituted are disclosed; however,
said compounds all have a benzene ring on the nitrogen atom
of the carbamoyl group, said benzene ring being substituted

20 by X and Y simultaneously.



have found that a benzofuran derivative of the fornmula below has excell ent
inhibitory effect on activated blood coagulation factor X and eg\rﬁs
acconplished the present 10 invention. That is, the presenﬂ14§ on is
as follows: (i) A benzofuran derivative of the fornmula [1]: RL OX~ O
-NR3 Bl I O[1] HAY wherein x is a grdup of the formula: -N= or the
formula: - 15 CH=; Y is an optionally substituted am no group, an
optionally substituted cycloal kyl group or an optionally substituted
saturated heterocyclic group;, Ais a single bond, a carbon chain optionally
havi ng a ZQIEGEQ%HREOF?% WE@NRI&N at the end(s) of the chain, or an

oxygen atom Rl Lg_a n hal ggen.atom _a | owe | kyl group, a
| ower al koxy grolag,e ag%gé%%%grghgg%ﬁlgﬁ ahf Ro™* FSupa o%?Y%La&f%ﬂéﬁgﬁ?IFut ed
by a | ower akkykagiodpha?iny ngkdeDiedbeihni Bikary0 o4t 8k 206 chitBeds an
optionally substituted benzene ring; and R3 is a hydrogen atomor a | ower

al kyl groupblogd a prrgwhaelencal facereptabl eosal t at heplenfmadeiigalhe
SubSt | Put ed o8 R BPOApCE L tEe BerER | ndependent |y roma hal'ogen atom an
optionally subsghtutgdssoMer AlKYAtGFOUMave NYILQNE 1HAUP: sBldied and
have found that a benzofuran derivative of the formula
below has excellent inhibitory effect on activated blood
coagulation factor X and have accomplished the present
10 invention.

That is, the present invention is as follows:

(1) A benzofuran derivative of the formula [1]:

P ¢
o NR3 |

N)I\AY

H

wherein x is a group of the formula: -N= or the formula: -
15 CH=;
Y is an optionally substituted amino group, an optionally
substituted cycloalkyl group or an optionally substituted
saturated heterocyclic group;
A is a single bond, a carbon chain optionally having a
20 double bond within or at the end(s) of the chain, or an
oxygen atom;
R' is a hydrogen atom, a halogen atom, a lower alkyl group,
a lower alkoxy group, a cyano group or an amino group
optionally substituted by a lower alkyl group;
25 Ring B of the formula:



optionally substituted | ower al koxy group, an oxy group 10 substituted by
an optionally substituted saturated heterocyclic group, a substitut
carbonyl group, an optionally substituted amno group, a nit8é %ﬁbaﬁg a
cyano group, a 4,5-di hydroxazolyl group or a group of the formula:
-C=NOH 1 151 -4 u-12- and the "optiondl |y substituted cycloal kyl group"
for Yis a cycloalkyl group optionally substituted by a group sel ected
froman optionally substituted am no group, an optionally substituted
group of a fornula selected fromthe formulas: 20 \N\N\ND\N\Qo \N

and \ u and an gpftQnatly substituted |lower alkyl group. (iii) The
conpound accor di (ii), wherein 25 the "optionally substituted
Y Cl i

saturated hetero c—group” for Y is a saturated heterocyclic group

optionally substi®ited by a group selected fromthe follow ngs: 0 4 SEP
2006 7 (1),a lower alkyl group, (2) a |ower alkyl group substituted by a
pyri dyl groh%,an(QEtaOBPbéYi69B55ﬁ§uﬁe§ub§9ﬂﬁﬂﬁeél@9Faamﬁmer al kyl group,

(4) a piperidyl_ gr 5 (5)_a piperidyl group substituted by a | ower
al koxycar bo%yllsg%o&é?di%%é%na%%@a Trat }e/%lw%é_t%ﬁwgc?f%uﬁf oup selected froma
pyridyl grogp,a apRyFhat8i8Ykall QURccapdab1di RYdEOXAZQLYKF, group and a

t hi azol yl group,

5 (i1) The compound according to (i), wherein Ring B 1is a
benzene ring optionally substituted by a group(s) selected
independently from a halogen atom, an optionally
substituted 1lower alkyl group, a hydroxy group, an
optionally substituted lower alkoxy group, an oxy group

10 substituted by an optionally substituted saturated
heterocyclic group, a substituted carbonyl group, an
optionally substituted amino group, a nitro group, a cyano
group, a 4,5-dihydroxazolyl group or a group of the
formula:
-——?==N—4DH

15 NH ; and

the “optionally substituted cycloalkyl group” for Y is a
cycloalkyl group optionally substituted by a group selected

from an optionally substituted amino group, an opticnally

substituted group of a formula selected from the formulas:

20\ \N/w e Ny \ \Nj N
Q (4 Q Q ol
and an optionally substituted lower alkyl group.
(iii) The compound according to (ii), wherein
25 the “optionally substituted saturated heterocyclic group”

for Y 1is a saturated heterocyclic group optionally

substituted by a group selected from the followings:



10 (7) a | ower al kanoyl group, (8) a l.ower al kanoyl group substituted by a
di -1 ower al kyl am no group, (9) a carbonyl group substituted bggasmyﬂﬁﬂyl
group, (10) a lower al kylsul fonyl group, 15 (11) a | ower al koxycarbonyl
group, (12) a |ower alkyl group substituted by a di-lower alkylam no
group, and (13) an oxo group; the "optioﬁhlly substituted am no group" for
Yis an amno 20 group optionally substituted by a group selected fromthe
follow ngs: (1) a piperidyl group substituted by a | ower al kyl group, (2)
a lower alk grou and a | ower al koxycar bonyl group; 25 the
"optionaIIyYths?ifﬁY%H %iggﬁ gFotBr as a substltuent on the cycl oal kyl

group for Y(pp a mgp gieye mg%h?ﬂéi;b&ﬁﬂ%h‘ t e % it  ected

fromthe foI oW ngs (2)"ac up, 30

(3) a hydroX?}IomeplpékyﬁygrgnpupOSébSEEtaﬁea by @4)owek, %l&wQXQﬁxhqgroup
substituted b% a | owner aIkY group, (5) a lower al kyl group substituted by

an anino gr&# %p@i%%éiﬁy s#@bS¥Prut ed by a group selected fron1(a) a | ower
5 al kyk gro (p) a, I kano oup r al kano
substi%uted?gb a% ant gro p sub % %%t s %%%é%ﬁgﬁ%f al % %ou %f (d)

a | owner aIk@xy@gy@@ﬁybnglo?poup(G) a Iomer al kyl group substltuted by a
cyano group, (7) a |lower kyl group substituted by a | ower 10
a|koxycarboh§} ga@upgnsaturated heterocyclic group selected from a

pyridyl group, a pyrimidinyl group, a 4,5—-dihydroxazolyl
group and a thiazolyl group,

10 (7) a lower alkanoyl group,

(8) a lower alkanoyl group substituted by a di-lower
alkylamino group, |

(9) a carbonyl group substituted by a pyridyl group,

(10) a lower alkylsulfonyl group,

15 (11) a lower alkoxycarbonyl group,

(12) a lower alkyl group substituted by a di-lower
alkylamino group, and

(13) an oxo group;

the “optionally substituted amino group” for ¥ is an amino

20 group optionally substituted by a group selected from the
followings:

(1) a piperidyl group substituted by a lower alkyl group,
(2) a lower alkyl group, and
(3) a lower alkoxycarbonyl group:;

25 the “optionally substituted amino group” as a substituent
on the cycloalkyl group for Y is an amino group optionally
substituted by a group selected from the followings:

(1) a lower alkyl group,
(2) a cycloalkyl group,
30 (3) a hydroxy-lower alkyl group,



(8) a lower alkyl group substituted by a carboxyl group, (9) a |ower alkyl
group substituted by a carbanmoyl group optionally substitutﬁd by a | ower
al kyl group, (10) a |l ower alkyl group substituted by an aryl %ﬂ% 2006 15
(11) a | ower alkyl group substituted by a pyridyl group, (12) a | owner

al koxycar bonyl group, (13) a lower al kanoyl group substituted by a di-Iower
al kyl amno group, (14) a |l ower al kanoyl group, 20 (15) a pyri mdinyl
group, (16) a | ower al kanoyl group substituted by a norpholinyl group,
(17) a | ower aIkyIsquonyI group, (18) a carbanoyl group substituted b

| ower al kyl (§¢oup, Q%‘@&9¥aayéar%%ﬁﬂ@ AT Bibsed t diedabyl ewvenr ya Llgy up,
(20) a Iomerr?hganoyl group substituted by a | ower al koxy group, (21) a

| ower alkangy foup substituted by a |ower al kanoyl oxy group, 30 (22) an

aryl group gabst bt utesleby 21 yHr @rpupdr SUBst 80drdd SEP %QLOGaan§>23Qr@up
hydr oxy-| ower al kanoyl group; the "optionally substituted group of
fornul a sel @@ﬁe@naﬂﬂwnﬁph@tfl@mﬁlda@y EeNdridup NN edtemdiron (0 = 51<as$ea

substltuent he ¢ cIoaIk gro p for Y.is a grou selected fromthe
gr oups “of tﬁng r nef '~N é&”ﬁﬁ' 5&&%ﬁq§i Jroup, (e} a dower

alkanoyl group substltuted by an amino group substituted by
a lower alkyl group, and (d) a lower alkoxycarbonyl group,
(6) a lower alkyl group substituted by a cyano group,
(7) a lower alkyl group substituted by a lower
10 alkoxycarbonyl group,
(8) a lower alkyl group substituted by a carboxyl group,
(9) a lower alkyl group substituted by a carbamoyl group
optionally substituted by a lower alkyl group, |
(10) a lower alkyl group substituted by an aryl group,
15 (11) a lower alkyl group substituted by a pyridyl group,
(12) a lower alkoxycarbonyl group,

(13) a lower alkanoyl group substituted by a di-lower alkyl

amino group,
(14) a lower alkanoyl group,
20 (15) a pyrimidinyl group,
(16) a lower alkanoyl group substituted by a morpholinyl
group,
(17) a lower alkylsulfonyl group,
(18) a carbamoyl group substituted by a lower alkyl group,
25 (19) a carbonyl group substituted by an aryl group,
(20) a lower alkanoyl group substituted by a lower alkoxy
group,

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

30 (22) an aryl group substituted by a hydroxyl group, and



that is optionally substituted by an oxo group; the "optionally substituted
| ower al kyl group” as a 10 substituent on the cycl oal kyl group for Y ié a
| ower al kyl group optionally substituted by a group sel ected 9 &rHEPH 20
followi ngs: (1) an oxopyrrolidinyl group, (2) an oxonorpholinyl group, and
15 (3) an am no group optionally substit it ed by a group selected from(a)
a |l ower al kyl group, (b) a lower al koxycarbonyl group, and (c) a | ower

al kanoyl group; the "optionally substituted | ower al kyl group" as a

substi t uent r- Ring Bis | ower _al kyl _group optionally 20 substituted by
a group sel é%f)edaf?gﬂi:??’i@' SWFSMP%EEPXH) J9&°M&\Ver al koxycar bonyl group,

(2) a carb g , ro tiomnally ity V.

group sel gﬁéhtyéed £ omczrgﬂgl %&%lrg%g‘le%%e@grgg%?f}( b)-al og\i#pl?f%(o%f%%%eégP
2006 10 | ofesm atky| fgrmupaséc) a | ower al kyl group substituted by a

hydr oxyl group, and (d) a | ower al koxy group, (4) a carbonyl group
substituted\ by a nnrngolinyl oup, (5) a piperidylcarbonyl group
substituted a_hydr X Ig&km yl Eﬁ up, (6) roliakn | car bonyl
group substit it ed\by a/ hydroxy- /| ower\al ky'ﬁ gr\up, car bofyT @r oup
substituted Ry a hydraxyl grjoup{ subst/ituffed pNperi ooupq4 gnd 10 (8) a
hydr oxyl groups e "optiopglly bstitute Wwer al group" as a
substituent for Ring Bis a |ower al koxy group optionally substituted by a

group gelecggdaf%% ;€¥%Jéﬁgcg%n Sé %él%a&%@HOGQoég(¥g? Y is a group

selected from the groups of the formulas:

\N \N \N \N \N N
DO 0D Ow

that is optionally substituted by an oxo group;

the ‘“optionally substituted lower alkyl group” as a
10 substituent on the cycloalkyl group for Y is a lower alkyl
group optionally substituted by a group selected from the
followings:
(1) an oxopyrrolidinyl group,
(2) an oxomorpholinyl group, and
15 (3) an amino group optionally substituted by a group
selected from (a) a lower alkyl group, {b) a lower
alkoxycarbonyl group, and (c) a lower alkanoyl group:;
the ‘“optionally substituted lower alkyl group” as a
substituent for Ring B is a lower alkyl group optionally
20 substituted by a group selected from the followings:
(1) a lower alkoxycarbonyl group,
(2) a carboxyl group,
(3) a carbamoyl group optionally substituted by a group

selected from (a) a lower alkyl group, (b) a lower alkoxy-



15 (2) a | ower al koxycarbonyl group, (3) a |ower al koxy group, (4) a

hydr oxyl group, (5) an am nooxy group optionally substituted by a | ower

al koxycarbonyl group, 20 (6) a | ower al koxy group substituted

al koxy group, (7) a carbonyl group substituted by a norpholinyl group, a
pi peridyl group or a pyrrolidinyl group, {8) a carbonyl group substituted
by a hydroxypi peridyl 25 group, (9) a piperidylcarbonyl group substituted
by a hydroxy- |ower al kyl group, (10) a pyrrolidinylcarbonyl group
substituted_ by a hydroxy- |ower alkyl group, 30 (11) a carbanyl grou
subst it ut edlByeh #blet éF??P'O(E)SE POYEB62 1KY 1pBFeta, iSAs tr ‘jéﬁgf‘an

am no group i I bst | fut y a group, (b) a | ower
aIkoxycarbo%??Eggg%péyaﬁg’(%?aa(aﬁoae%gg%ﬁaﬁgﬁp§grgﬁb, 5 (13) a carbanoyl
group optional | yasghsbbhyl edrbyupasgbeuprusedested oapHa)imyl ayesum! Kyl
group, (b) a lower al koxy- lower alkyl group, (c) a lower alkyl group
substituted(by aa mWidepadylfraarnahdgterra $WwREl Pk drbup JUbEEIHNIt ed
by a di-Iower alk¥kafino roup; and 10 (14) a group of the formula:

- O NH S =NHF REBF #héY §§08P0up substituted by an optionally substituted

saturated heberogyglbeo@iQ¥Ry188 rdonyhsyirbugnulbat RIvie B bd\} S Ay XY EF Oup
substituted by a heterocyclic group optionally substituted by an aryl
group; 15 t hewesubskyiugeduparbonyl group" as a substituent for Ring
(7) a carbonyl group substituted by a hydroxyl group-
substituted piperidyl group, and
10 (8) a hydroxyl group:;
the “optionally substituted lower alkoxy group” as a
substituent for Ring B is a lower alkoxy group optiocnally
substituted by a group selected from the followings:
(1) a carboxyl group,
15 (2) a lower alkoxycarbonyl group,
(3) a lower alkoxy group,
(4) a hydroxyl group,
(5) an aminooxy group optionally substituted by a lower
alkoxycarbonyl group,
20 (6) a lower alkoxy group substituted by a lower alkoxy
group,
(7) a carbonyl group substituted by a morpholinyl group, a
piperidyl group or a pyrrolidinyl group,
(8) a carbonyl group substituted by a hydroxypiperidyl
25 group,
(9) a piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group,
(10) a pyrrolidinylcarbonyl group substituted by a hydroxy-
lower alkyl group,

30 (11) a2 carbonyl group substituted by a lower alkyl-



B is a carbonyl group substituted by a group selected from the foll ow ngs:
(1) a lower al koxy group, (2) a hydroxyl group, 20 (3) an am no group
optionally substituted by (a) a |lower alkyl group, (b) a [jomggp

group, (c) a lower al koxy- |ower alkyl group, (d) a hydroxy-I|ower al kyl
group, (e) a l|ower alkyl group substitiuted by an am no group optionally
substituted by a | ower al kyl group, (f) a lower alkyl group 25 substituted
by an aryI group, and (g) a lower alkyl group substituted by a pyridyl
group, . a nor ho in roup, a pyrrolidinyl group, a piperidyl group or
a thlonDr ??%§En§ ofp’ bu 5) a hydroxypi peridyl group, 30 (6) a piperidyl

group substsi uped By hy dl%) %ﬁ%gylsu%?'é?%g@gd Jofy 9 OUP 5 1(c7de98) a

pyrrolidinyl group substltute oxy-lower al k group,

| ower al kylkpl perazimy! (gr oap lo5retrheal]o@kj;©mﬁbdnyy5uh$buput etham (ay gL oup”
as a substituent for Ring Bis an amno group optionally substituted by a
group sel €eYed Ri&EANPHE 9§PPEMAngs (1) a Iomer aIkyI group (2) a |l owner
al koxy-1o

al ky é 0 % 1 4959up (4) a lower
2l Kooyl BFolne (R 4 2p ke PR S anbgP e oF bLpc k) 2a 200
hydr oxy- |§é‘@éc@éliaﬁ@bl'n qR0UR ke AQWI ? &@&HoYlp QVQU@o‘?q‘ébStdI}k’é by a
| ower 15 al kanoyl oxy group, (8) a |ower kanoyl group substituted by an
am no grolpwer alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkyl group substituted by
a di-lower alkylamino group; and
10 (14) a group of the formula: -0-NH-C(=NH)NH,;
the “oxy group substituted by an optionally substituted
saturated heterocyclic group” as a substituent for Ring B
is an oxy group substituted by a heterocyclic group
optionally substituted by an aryl group;
15 the “substituted carbonyl group” as a substituent for Ring

B is a carbonyl group substituted by a group selected from

the followings:
(1) a 'lower alkoxy group,
(2) a hydroxyl group,
20 (3) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxy group, (¢) a lower alkoxy-
lower alkyl group, (d) a hydroxy-lower alkyl group, (e) a
lower alkyl group substituted by an amino group optionally
substituted by a lower alkyl group, (f) a lower alkyl group
25 substituted by an aryl group, and (g) a lower alkyl group
substituted by a pyridyl group,
(4) a morpholinyl group, a pyrrolidinyl group, a piperidyl
group or a thiomorpholinyl group, -
(5) a hydroxypiperidyl group,
30 (6) a piperidyl group substituted by a hydroxy-lower alkyl



optionally substituted by a group selected from(a) a |ower alkyl group
and (b) a | ower al kanoyl group, (9) a | ower al koxycarbonyl %r Hp 20 (10) a
| ower al koxycarbonyl group substituted by an aryl group, P 1$ 4ﬂ§rbanoyl
group substituted by a | ower al kyl group, (12) a |ower alkylsulfonyl

group, and (13) a | ower al kyl sulfonyl grpup substituted by a 25

mor phol i nyl group. (iv) The conmpound according to (iii), wherein Bis an
unsubstituted benzene ring; and Y is a saturated heterocyclic group
optionally substituted by a group selected fromthe followings: 30 (1) a

| ower al kgkogpeup, 04SEP20N 13 (2) a lower al kyl group substituted by a
pyridyl group (3) a piperidyl group substituted by a |ower alkyl group,

(4) a pipéridyRr gvepelisingl piggerpdysugsbap usedst by utechpyraxlyobewers

al koxycar op h gg E (&% an unsaturated het erocyclic group selected froma
pyri dyl grou% q1 group, a 4,5-di hydroxazolyl .group and a

t hi azol yl (gyoup, lg%graahqququgggng&gygﬂgj 0 (8) a lower alkanoyl group
up,

substltuted by a | ower kyl am no “gr 9) a carbonyl group

subs®i t ut édeby cptpyarially gsobpt it (4O} aniowergabkyl sukf enyduigseupuchil) a
| ower al k x¥ rbonyl roup, 15 (12) a lower alkyl group substituted by a
di -1 ower k 3P0@§ ¥R 197 CHR ot fpoably substituted by a

group selected from the followings:
(1) a lower alkyl group,
(2) a lower alkoxy-lower alkyl group,
10 (3) a hydroxy-lower alkyl group,
(4) a lower alkanoyl group,
(3) a lower alkoxy-lower alkanoyl group,
(6) a hydroxy-lower alkanoyl group,
(7) a lower alkanoyl group substituted by a lower
15 alkanoyloxy group,
(8) a lower alkanoyl group substituted by an amino group
optionally substituted by a group selected from (a) a
lower alkyl group and (b) a l&wer alkanoyl group,
(8) a lower alkoxycarbonyl group, ,
20 (10) a lower alkoxycarbonyl group: substituted by an aryl
group,
(11) a carbamoyl group substituted by a lower alkyl group,
(12) a lower alkylsulfonyl group, and
(13) a lower alkylsulfonyl group substituted by a
25 morpholinyl group. '
(iv) The compound according to (iii), wherein B is an
unsubstituted benzene ring; and
Y is a saturated heterocyclic group optionally substituted
by a group selected from the followings:

30 (1) a lower alkyl group,



(v) The compound according to (iii), wherein Bis an unsubstituted benzene
ring, and 20 Y is an am no group optionally substituted by(3a SFEP QNG
selected fromthe followings: (1) a piperidyl group substituted by a | ower
al kyl group, (2) a lower alkyl group, and (3) a | ower al koxycarbonyl

group. 25 (vi) The conpound according tlo3(iii), wherein Bis an
unsubstituted benzene ring; and Y is a cycloal kyl group optionally
substituted by the followi ngs: A an am no group optionally substituted by
the 30 followings: 0 4 SEP 2006 14 (1) a | ower al kyl group, (2) a

cycl oal kyl{2yr oaplow8)y alkydr gxpubowebsalikydteyt olyy, & dyrddy13-aliox@nyl group
substi t ut by a |lower alkyl 5 group, (5 a lower alkyl graoup substituted
by an ani Eg)grBuBlPS5lliat¥ﬁalglr)9u8u%é‘?isttdtt&dge® baygarc;t?ﬁ’%glaég‘tygd JroM®(a) a

| ower al gro I al kanoyl group, (c) a lower al kanoyl group
substitutEgBbygaﬁggﬁgggygrggg%éﬂbstituted by 10 a | ower al kyl group, and
(d) a | owes)al koxygsardomdyyr ougproup6) admsertwddy! dgspup substisuéed by a
cyano groug3 (7) a lower alkyl group substituted by a | ower al koxycarbonyl

O

group, (8pl¥cKyeerbaniyt dgcsp substituted by a carboxyl group, 15 (9) a
| ower al kyl.. group subs car ba substituted

by a | ower Cal k8P gPBﬁB%h%%%%gab¥%€EFoﬁVﬁ§B%grg&gﬂgubggiégggal%§raﬁ afyl
group, (ddriavhoverc@bkyla opQupnsabstht ui s, by @ pyrddyilh @OsRazolyl

group and a thiazolyl group,
(7) a iower alkanoyl group,

10 (8) a lower alkanoyl group substituted by a di-lower
alkylamino group,
(9) a carbonyl group substituted by a pyridyl group,

- (10) a lower alkylsulfonyl group,

(11) a lower alkoxycarbonyl group,

15 (12) a lower alkyl group substituted by a di-lower
alkylamino group, and
(13) an oxo group.
(v) The compound acdording to (iii), wherein B is an
unsubstituted benzene ring; and

200 . Y 1is an amino group optionally substituted by a group
selected from the followings:
(1) a piperidyl group substituted by a lower alkyl group,
(2) a lower alkyl group, and
(3) a lowef alkoxycarbonyl group.

25 (vi) The compound according to (iii), wherein B is an
unsubstituted benzene ring; and
Y is a cycloalkyl group optionally §ubstituted by the
followings:
A) an amino group optionally substituted by the

30 followings:



(12) a | ower al koxycarbonyl group, 20 (13) a | ower al kanoyl group
substituted by a di-lower alkyl amno group, (14) a |ower &kksBpPoguge gr oup,
(15) a pyrimdinyl group, (16) a | ower al kanoyl group substituted by a

nmor phol i nyl 25 group, (17) a |l ower al kyl sul fonyl group, (18) a carbanoyl
group substituted by a | ower alkyl groupd (19) a carbonyl group
substituted by an aryl group, (20) a | ower al kanoyl group substituted by a
| ower al koxy 30 group, 0 4 SEP 2006 15 (21) a | ower al kanoyl group
substituted by a | ower al kanoyl oxy group, (22) an aryl group substituted
by a hydrdky geolpyeandlkiy23)raupydroxy-| ower al kanoyl group; 5 B) a group
of a fornula selected fromthe formulas: \NN\ND\ D\N\N ('~O and
that is optiondl FYCeQBtudE@ By an oxo group; or C) a lower alkyl group

optionalIXa?ﬁ?ﬁté&g&g%y?%f%egrQEQX%S%&gﬁ&pd fromthe followings: 10 (1) an

oxopyrrol i an oxonor phol i*dyl group, and (3) an am no group

optionall y4subatitpsedibyahg)l agrtoONer swdddt@Qup by bl a1 bwaer alkyl
al koxycar bonyl group, and (c) a |ower al kanoyl group. 15 (vii) The
conpdund 8&eBPding to (iii), wherein Ring B is a benzene ring substituted

by a Towersal kyl BLOUR PRI PNALYSUBSEEELEEDY 8 9L Paaneet §h L om the
optionally substituted by a group selected from (a) a lower
alkyl group, (b) a lower alkanoyl group, (c) a lower
alkanoyl group substituted by an amino group substituted by
10 a lower alkyl group, and (d) a lower alkoxycarbonyl group,
(6) a lower alkyl group substituted by a cyano group,
(7) a lower alkyl group substituted by a lower
alkoxycarbonyl group,
(8) a lower a’kyl group substituted by a carboxyl group,
15 (9) a lower alkyl group substituted by a carbamoyl group
optionally substituted by a lower alkyl group,
(10) a lower alkyl group substituted by an aryl group,
(11) a lower alkyl group substituted by a pyridyl group,
(12) a lower alkoxycarbonyl group, |
20 (13) a lower alkanoyl group substituted by a di-lower alkyl
amino group,
(1l4) a lower alkanoyl group,
(15) a pyrimidinyl group,
(16) a lower alkanoyl group substituted by a morpholinyl
25 group,
(17) a lower alkylsulfonyl group,
(18) a carbamoyl group substituted by a lower alkyl group,
(18) a carbonyl group substituted by an aryl group,

(20) a lower alkanoyl group substituted by a lower alkoxy
30 group,



follow ngs: (1) a | ower al koxycarbonyl group, 20 (2) a carboxyl group, (3)

a carbanoyl group optionally substituted by a group select@q Q{ ﬁh@a a

| ower al kyl group, (b) a | ower al koxy- |ower alkyl group, (C) Iomer al kyl

group substituted by a hydroxyl group, and (d) a | ower alkoxy group, 25

(4) a carbonyl group substituted by a nb®pholinyl group, (5) a

pi peri dyl carbonyl group substituted by a hydroxy- |ower alkyl group, 0 4

SEP 2006 16 (6) a pyrrolidinylcarbonyl group substituted by a hydroxy-

| ower al kyl group, (7) a carbonyl group substituted by a hydroxyl group-

substi t ut € 3 i periibenyroapkaandls @8pup hysibxylitgtedp; band & i domer

saturat ed terocyclic roup optionally substituted by a group selected

fromthe & %&ﬁﬁ%&? Y G5 ower al kyl group, (2) a lower alkyl group

substi t ut y i d ey r' o] bs uted by a

| ower al ki(%zgr g%pl,%yll BQchIp;Ppe”%q]t grec?ﬁp})j,ry lllgé%?%gr#’g ggr%h%

substi t ut el 3y aa hiyowerx y -l deoxy ol Keorayll g (6) an unsat ur at ed

heterocycllc group selected froma 15 pyri group, a pyrimdinyl group,
4, 5 di hyidr ox &olSyeuRyrdu aﬁmrr@ﬂms&zl@qnedgrmm the sormwkasal kanoyl

group, (8) a lower al kanoyl group substituted by a di-lower alkylam no

group, 20 Y9 a cathnyI grouR substltq\ed by a pgrldyl grogg, (10) a
N

| ower al kyl nyl —oﬁb\7 __ﬂ\ .
é\\//ﬁ) and L___

that is optionally substituted by an oxo group; or

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

10 (1) an oxopyrrolidinyl group,

(2) an oxomorpholinyl group, and

(3) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
lower alkanoyl group.

15 (vii) The compound according to (iii), wherein Ring B
is a benzene ring substituted by a lower alkyl group
optionally substituted by a group selected from the
followings:

(1) a lower alkoxycarbonyl group,

20 (2) a carboxyl group,

(3) a carbamoyl group optionally substituted by a group
selected from'(a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkoxy group,

25 (4) a carbonyl group substituted by a morpholinyl group,
(5) a piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group,



(11) a | ower al koxycarbonyl group, (12) a |ower al kyl group substituted by
a di-lower. alkylamno group, and 25 (13) an oxo group. (vi§is SEPI2806
conmpound according to (iii), wherein Ring B is a benzene ring substituted
by a -lower alkyl group optionally substituted by a group selected from
the follow ngs: 30 (1) a | ower alkoxyc%ggonyl group, 1 4 SEP 2006 17 (2)
a carboxyl group, (3) a carbanoyl group tionally substituted by a group
selected from(a) a lower alkyl group, (b) a |lower al koxy- |ower alkyl
group, (c) a lower al kyl group substituted by a 5 hydroxyl group, and (d)

| | 4). bony! bsti tuted b hol i ny!
Group. | (5)Ch ot parr it cdrBEROR g b ‘SORGR: PUBet- by Enpir BT AIET al ky!

group, (6)l@w@yraxk§yi%y$@$;bonyI group substituted by a hydroxy- 10 | ower
al kyl group, (7) a carbonyl group substituted by a hydroxyl group-

subst it ut etl’ pi per ic@ypbagrtlup grang ( 8pbathyditexy! bgr oap;hya&®LY 1 S b No
group optionally substituted by a group 15 selected fromthe foll ow ngs:
(1) a pi pesrlpb(ﬁﬁ%d'}to?f% %%%H—?ﬁeargypa pBRer al kyl group, (2) a |ower

al kyl 5grou a I ko arbonyl group. (ix) The conpound
yl 5groupg) @_Kﬁr@xyP}"ﬁE%‘é’%g éxg yl group. (ix) np

according to (iii), where Is a 20 benzene ring substituted by a
| ower al kyY gsoapseptiranald yhetsahsdidlitedybyug gpeyBngeh ected friamdhe

followi ngs: (1) a | ower_ al koxycarbonyl group,

by 'a’group selected from <he followings:
(1) a lower alkyl group,
(2) a lower alkyl group substituted by a pyridyl group

10 (3) a piperidyl group substituted by a lower alkyl group,
(4) a piperidyl group,
(5) a piperidyl group substituted by a lower
alkoxycarbonyl group,
(6) an unsaturated heterocyclic group selected from a

15 pyridyl group, a pyrimidinyl group, a 4,5-dihydroxaolyl
group and a thiazolyl group,
(7) a lower alkanoyl group,
(8) a lower alkanoyl group substituted by a di-lower
alkylamino group,

20 (9) a carbonyl group substituted by a pyridyl group,
(10) a lower alkylsulfonyl group,
(11) a lower alkoxycarbonyl group,
(12) a lower alkyl group substituted by a di-lower.
alkylamino group, and

25 (13) an oxo gfoup.
(viii) The compound according to (iii), wherein Ring B
is a benzene ring substituted by a -lower alkyl group
optionally substituted by a group selected £from the

followings:

30 - (1) a lower alkoxycarbonyl group,



(2) a carboxyl group, (3) a carbanmpoyl group optionally substituted by a
group 25 selected from(a) a |ower alkyl group, (b) a | owe® %a$Eb2006 | ower
al kyl group, (c) a lower alkyl group substituted by a hydroxyl group, and
(d) a lower al koxy group, (4) a carbonyl group substituted by a norpholinyl
group, (5) a piperidylcarbonyl group igbstituted by a hydroxy- 30 | ower

al kyl group, 0 4 SEP 2006 18 (6) a pyrrolidinyl carbonyl group substituted
by a hydroxy- |ower al kyl group, (7) a carbonyl group substituted by a
hydr oxyl group- substituted piperidyl group, and 5 (8) a hydroxyl group;

and Y is cycl oal kyl group optionally substituted by the follow ngs: A
an anm no gpou%(ﬁﬁ%@%ﬁﬁﬂ)ﬁgéﬁétituted by the followings: 10 (1) a | ower

al kyl gr oum, a(Z&agbgmewald%uﬂrQgg,igﬁlég\%gr@aﬁéﬁ&’f&%@rb?' EA"(g%BQBp’ (4)

a 1, 3-dioxanyl group substituted group, -1 | ower

al kyl gr cuplesutlsst ifngred (by an lawiemo agrkoulp grapip ondb) yasubséit diedxhy a
group selected from(a) a |lower alkyl group, (b) a | ower al kanoyl group,
(c) a | onVeIaaddiity 95 WRip SGbsti toved aykuh anPHD grbapitubed buted by a

| o al p, 14 ( | koxycarbonyl _group, 20 (6) a |ower
al ky _grgﬁ%9é§ﬁ¥$i%€§¥§3 %%ug k@gﬁ% g?%%ﬁ,a?%?xg 95aﬁp’alkyl gr oup
substituted by adrawlyl ajkexyCcarbonytugeQuy £8hoaphewehyal kybyugroup

substituted by a carboxyl group,
a piperidylcarbonyl group substituted by a hydroxy-

lower alkyl group,

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

(7) a carboﬁyl group substituted by a hydroxyl group-

substituted piperidyl group, and .

(8) a hydroxyl group; and

Y is an amino group optionally substituted by a group
15 selected from the followings:

(1) a piperidyl group substituted by a lower alkyl group,

(2) a lower alkyl group, and

(3) a lower alkoxycarbonyl group.

(ix) The compound according to (iii), wherein Ring B is a
20 benzene ring substituted by a lower alkyl group optionally

substituted by a group selected from the followings:

(1) a lower alkoxycarbonyl group,

(2) a carboxyl group,

(3) a carbamoyl group optionally substituted by a group
25 selected from (a) a lower alkyl group, (b) a lower alkoxy-

lower alkyl group, (c) a lower alkyl group substituted by a

hydroxyl group, and (d) a lower alkoxy group,

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

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



(9) a lower alkyl group substituted by a carbamoyl group 25 optionally
substituted by a | ower al kyl group, (10) a | ower alkyl grou;B Asgi)':étzm%ut ed by
an aryl group, (11) a l|lower alkyl group substituted by a pyridyl group,
(12) a | ower al koxycarbonyl group, (13) a | ower al kanoyl group substituted
by a di-lower alkyl 30 amno group, O 43SEP 2006 19 (14) a |ower al kanoyl
group, (15) a pyrimdinyl group, (16) a | ower al kanoyl group substituted
by a norpholinyl group, 5 (17) a |ower alkylsulfonyl group, (18) a

car banoyl group substituted by a | ower al kyl group, (19) a carbonyl group
substi t ut eds)by 2 QU Iﬁgf%a{ Janoy subst ] d by a
| ower alkogv gr§3§?€ﬁ$%:2) ié%%%@iia.kaﬁ6$% grod%ug% g?¥t%t§ga%§%§ | ower
al kanoyl oxyowgmou, ky12)rcaup aryl group substituted by a hydroxy group, and
(23) a hydégxy-l ower al kanoyl group; B) a group of a fornula selected from
the formul@s: 3N FRTRCEYIN IAREPLISUBSH futed o by t wat hydrepyilonakbyp-

substi t ut AN, 1P . | ower al kyl group optionally
substitutgﬂl ngnbrouﬁgéﬁﬁﬁf exé%?@%ﬁt%ﬁéfollomﬁngs: (1) an
oxop¥r rol i d)nyla grvainx20 ru@n &xenor phol i nyl group, and (3) an am no

group optionally substituted by (a) a |lower alkyl group, (b) a |ower
al koxycar bonyls geoupyckemll ¥} agroup optionally substituted by the

followings:
A) an amino group optionally substituted by the
followings:

10 (1) a lower alkyl group,

[N
4]

cycloalkyl group,
(3) a hydroxy—lower alkyl group,
(4) a 1,3-dioxanyl group substituted by- a lower alkyl
group,

15 (5) a lower alkyl group substituted by an amino group
optionally substituted by a group selected £rom (a) a lower
alkyl group, (b) a lower alkanoyl group, (c) a lower
alkanoyl group substituted by an amino group substituted by
a lower alkyl group, and (d) a lower alkoxycarbonyl group,

20 (6) a lower alkyl group substituted by a cyano group,

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

(8) a lower alkyl group substituted by a carboxyl group,
(9) a lower alkyl group substituted by a carbamoyl group

25 optionally substituted by a lower alkyl group, |
(10) a lower alkyl group substituted by an aryl group,

(11) a lower alkyl group substituted by a pyridyl group,
(12) a lower alkoxycarbonyl group,

(13) a lower alkanoyl group substituted by a di-lower alkyl

30 amino group,



| ower al kanoyl group. (x) The conpound according to (iii), mhereln Ring B
is a 25 benzene ring substituted by a | ower al koxy group ofté &
substituted by a group selected fromthe follow ngs: (1) a carboxyl group,
0 4 SEP 2006 20 (2) a |ower al koxycarbonyd group, (3) a |ower al koxy
group, (4) a hydroxyl group, (5) an am nooxy group optionally substituted
by a lower 5 al koxycarbonyl group, (6) a | ower al koxy group substituted by
a |l ower al koxy group, (7) a carbonyl group substituted by a norpholinyl
group, a pi@dni dylogeauplaandyRygireubdi nyl group, 10 (8) a carbonyl group
substituted by a hydroxypiperidyl droup, (9) a piperidylcarbonyl group
substltuted(ﬂ§ aahpuerydinydedraideyl group, (10) a pyrrolidinyl carbonyl
group substlt e y_a hydr ox 5 1 owner Kk roup, (11) a carbonyl group
substi t ut ed bl;/ét agl t(;iv\o/ewreral ;ga}[lﬁyéer%&q%ls‘d?%{]bguffﬁ) é
optionally suhsiituted by (a) a lower alkyl group, (b) a Iomer
al koxycar bonyl group and (c) a 20 |ower al kanoyl group, (13) a carbanoyl
group @ptloddﬁlyas&wartaﬂ&@lbmldC@wdugrosplected from(a) a |l ower alkyl
group, (b) % ?mer al koxy- | ower al k group &g a |l ower al kyl group
substituted By'ad RGAPBEPY lgREGHP & SGéfuéeﬁo r dallgnergredy 1s @isuntut ed
?¥>Na?Cé(dNAf@mﬁ% ?Egﬁéﬁ9ﬁn%r%h%”%ub§QQtﬁ%éh ByY %%”%u%%.%&% fornula

(20) a lower alkanoyl group substituted by a lower alkoxy

group,
10 (21) a lower alkanoyl group substituted by a lower
alkanoyloxy group,
(22) an aryl group substituted by é hydroxy group, and
(23) a hydroxy-lower alkanoyl group;

B) a group of a formula selected from the formulas:

L. DQU R LT

that is optionally substituted by an oxo group; or

C) a lower alkyl group optionally substituted by a group
selected from the followings:
(1}  an oxopyrrolidinyl group,
20 (2) an oxomorpholinyl group, and
(3) an amino group opticnally substituted by (a) a lower
alkyl group, (b) a lower alkoxycarbonyl group, and (c):  a
lower alkanoyl group.
(x) The compound according to (iii), wherein Ring B is a
25 benzene ring substituted by a lower alkoxy group optionally
substituted by a group selected from the followings:
(1) a carboxyl group,



Y is a saturated heterocyclic group optionally substituted by a group
selected fromthe followi ngs: (1) a |lower alkyl group, 30 (2) 3 #éﬁ 6aIkyI
group substituted by a pyridyl group 0 4 SEP 2005 21 (3) a pp ertdy¥ogroup
substituted by a | ower al kyl group, (4) agpiperidyl group, (5) a piperidyl
group substituted by a lower al koxycarbonyl group, 5 (6) an unsaturated
het erocyclic group selected froma pyridyl group, a pyrimdinyl group, a
4, 5-di hydroxaol yl group and a thiazolyl group, (7) a Iower alkanoyl group,
(8) a lower @)karoylowgrow) kgt tidred byraugli -1 ower 10 al kyl ami no group,
(9) a carbonyl group substituted by a pyridyl group, (10) a |ower
aIkyIsulfony:”gréu&PW@I1FL¥QKMMQrQHR?ﬁyFarbonyl group, 81513? | ower al ky
roup substitute di -l ower 15 al kyl am no group, an an oxo
groug. (xi) e g%?%@%ﬁgygbé%¥ﬂﬁﬁg to (iii) , wherein Ring Bis a benzene
ring substityged gy miwyalg&@% 96QHRORRT L PNaki. + iSRS tH%e% byofe £F OUP
20 (1) a a Tower

sel ected fromthe foll ow ngs: car boxyl group, (2)
al koxydar borad kagyeagrbony3d) crduwer al koxy group, (4) a hydroxyl group, (5)

an am nooxy oup optionally substituted by a | ower 25 al koxycarbonyl
group, (6) ag{)omér PRBXy 3Gy sHBSHPt LTWRF YW SDWeY & kéRye Iyr abpoxy
group,

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

piperidyl group or a pyrrolidinyl group, ‘
10 (8) a carbonyl group substituted by a hydroxypiperidyl

group,

(9) a piperidylcarbonyl group substituted by a hydroxy-

lower alkyl group,

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

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

(12) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxycarbonyl group, and (c) a

20 lower alkanoyl group,

(13) a carbamoyl group optionally substituted by a group
selected from (a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c¢) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkyl group substituted by

25 a di-lower alkylamino group; and
(14) a group of the formula: -O-NH-C(=NH)NH,; and
Y is a saturated heterocyclic group optiocnally substituted
by a group selected from the followings:
(1) a lower alkyl group,

30 (2) a lower alkyl group substituted by a pyridyl group



(7) a carbonyl group substituted by a norpholinyl group, a piperidyl group
or a pyrrolidinyl group, 30 (8) a carbonyl group substituted hQy a

hydr oxypi peri dyl 04SEP2006 22 group, (9) a piperidyl carbony 4g$5ﬁﬁﬂm
substituted by a hydroxy- |lower al kyl greuap, (10) a pyrrolidinylcarbonyl
group substituted by a hydroxy- 5 | ower al kyl group, (11) a carbonyl group
substituted by a | ower al kyl- piperazinyl group, (12) an am no group .
optionally substituted by (a) a |ower alkyl group, (b) a | ower

al koxycar bony) gaopppernidyl cyrauplBubsweruabéabpyd bowap, alk8) gyroapbanoyl
gr oup optlonally substituted by a group selected from(a) a | ower alkyl
group, (b) &%PowBrPaPRBXGYL| GHeKPal kyl group, (c) a | ower alkyl group
substituted I, oup, (d) kyl oup_ subst t ed
by 15 a di- szmer aI% gﬁﬁn grod%ggg fgfggwg¥5§% oftgﬁe f%rnuﬁ M%%
-ONHC(= NH&Mngyaagbghy§ g@ho@pi no group optionally substituted by a group
sel ected frontthe follow ngs: (1) a piperidyl group substituted by a | ower
al kyl group,6 20a(1_2)urasehbweat@<|ikyhﬁegengpycam (B)owr | avere ldcbx yizambomy |

group. (xii) Th onpound accordln ||| wherein Rin enzene
ring substi MFégyEy ‘WHWEraaIR8§9 %t?%&alﬁy éuﬁsgﬁgﬁFgﬁ”ﬁvg'qgroup
sel ected frgpythpeandSs fgh&gg@ 9§ Q%L%a carboxyl group, (2) a lower
alkoxycarbonyl group, omer OoXy group,

(7) a lower alkanoyl group,

(8) a lower alkanoyl group substituted by a di-lower
10 alkylamino group,

(9) a carbonyl group substituted by a pyridyl group,

(10) a lower alkylsulfonyl group,

(11) a lowér alkoxycarbonyl group,

(12) a lower alkyl group substituted by a di-lower
15 alkylamino group, and

(13) an oxo group.

(xi) The compound according to (1ii), wherein Ring B is a

benzene ring substituted by a lower alkoxy group optionally

substituted by a group selected from the followings:
20 (1) a carboxyl group,

(2) a lower alkoxycarbonyl group,

(3) a lower alkoxy group,

(4) a hydroxyl group,

(5) an aminooxy group optionally substituted by a lower
25 alkoxycarbonyl group,

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

group,

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

piperidyl group or a pyrrolidinyl group,
30 (8) a carbonyl group substituted by a hydroxypiperidyl



(4) a hydroxyl group, 30 (5) an am nooxy group optionally substituted by a
lower 1'4 SEP 2006 23 al koxycarbonyl group, (6) a |ower al kofy $SEPOYmS
substituted by a |l ower al koxy group, (7) a carbonyl group substituted by a
nor phol i nyl . group, a 5 piperidyl group or a pyrrolidinyl group, (8) a
carbonyl group substituted by a hydroxx&iperidyl group, (9) a

pi peri dyl carbonyl group substituted by hydr oxy- | ower al kyl group, 10
(10) a pyrrolidinylcarbonyl group substituted by a hydroxy- |ower alkyl
group, (11) a carbonyl. group substituted by a | ower al kyl- piperazinyl
group, %% am no group optionally substituted by (a) a. |ower 15 al kyl
group, (b) a Fdwer al koxycarbonyl group, and (c) a |ower al kanoyl group,

(13) a carbamoyl Gfeup @pLéLASOLY] SR Ub@Os DY B groupy, 3¢ ﬁ?&?gr{éﬁom(a)

a | owner aIkyI group, (b) a lower al Koxy- | ower alkyl group,
al kyl gro&@w§ub§ukwdted0bp,a 20 hydroxyl group, and (d) a. Iomer al kyl

group subs |tuted a di - L.ower al kyl am no group; and (14) a group of the
fornul a: é_ lﬁﬁﬁylgﬁEbQWKQzSQﬂHH(%HQQHlEH%%% Byt @ oRHAFgXY -

subsgltutqgw@& %h% 1f ? ngs: 25 A) an ami no group optionally substituted
by the follow ngs: J ? £9 "ower al kyl group, (2) a cycloalkyl group, (3) a

hydr oxy- | gvgn alkxb*@b@qp group substituted by a lower alkyl-
piperazinyl group,
(12) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxycarbonyl group, and (c) a

10 lower alkanoyl group,

(13) a carbamoyl group optionally substituted by a group
selected from (a) a lower .alkyl group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkyl group substituted by

15 a di-lower alkylamino group; and
(14) a group of the formula: ~O-NH-C (=NH)NH,; and

Y is an amino group optionally substituted by a group

selected from the followings:

(1) a piperidyl group substituted by a lower alkyl group,

20 (2) a lower alkyl group, and
(3) a lower alkoxycarbonyl group.
(xii) The compound according to (iii), wherein Ring B

is a benzene ring substituted by a lower alkoxy group

optionally substituted by a group selected from the
25 followings:

(1) a carboxyl group,
(2) a lower aikoxycarbonyl group,

(3) a lower alkoxy group,

s
v

hydroxyl group,

30 (5) an aminooxy group optionally substituted by a lower



30 (4) a 1, 3-dioxanyl group substituted by a | ower alkyl 0 4 SEP 2006 24
group, (5) a lower alkyl group substituted by an am no groug§4 Sgpi 80l |y
substituted by a group sel ected front(a) a lower alkyl group, (b) a | ower
al kanoyl group, (c) a lower 5 al kanoyl p substituted by an am no group
substituted by a |ower alkyl group, and ?g) a | ower al koxycarbonyl. group,
(6) a lower al kyl group substituted by a cyano group, (7) a | ower alkyl
group substituted by a | ower alkoxycarbonyl group, 10 (8) a | ower al kyl

gr oup substlg}g Vs p group, (9) a lower alkyl group substituted
by a car banoyl group I%é‘ nal 'y substituted by a | ower alkyl. group, (10)

a | ower al ky{6)gr cuplsubst idluiced; byragparshbgf Dipked (bF) & Lewer abkybxgroup
substituted by a pyridyl group, 15 (12) a |ower alkoxycarbonyl group, (13)
a | ower al ké&tBHPgroup substituted by a di-lower alkyl amino group, (14) a

| ower al kanoy{, gro r|n1d|n [ alkanoyl
group SUbStI?Jt %%EPA pﬁ%l %ﬁ%ﬁﬁﬁgtgﬁﬁfa|T§%§E%f%©fﬁegF8H9r

group, 5(18)p@§ﬁmwotgf@ipas%&tﬁaw&ﬁu %rétg;wer al kyl group, (19) a
car bonyl- group substitut by an aryl group, 0) a | ower al kanoyl group
substituted 8 ad owalrb@hwéxygrgmpumutqszm)ttatéabv\my ahkahnp@tozgypﬂperidyl
substituted by a | ower al kanoyl oxy group, (22) an aryl group substituted
by a hydrox%ﬁéPHUp, and 30 (23) a hydroxy-I|ower al kanoyl group;

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

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

(11) a carbonYl. group substituted by a lower alkyl-
piperazinyl group,
(12) an amino group optionally substituted by (a) a lower
15 alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
lower alkanoyl group,
(13) a carbamoyl group optionally substituted by a group
selected from (a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c¢) a lower alkyl group substituted by a
20 hydroxyl group, and (d) a lower alkyl group substituted by
a di-lower alkylamino group; and
(14) a group of the formula: -O0-NH-C(=NH)NH,; and
Y is a cycloalkyl group optionally substituted by the
followings:
25 A) an  amino group optionally substituted by the
followings:
(1) a lower alkyl group,
(2) a cycloalkyl group,
(3) a hydroxy-lower alkyl group,
30 (4) a 1,3-dioxanyl group substituted by a lower alkyl



0 4 SEP 2006 25 B) a group of a fornula selected fromthe fornul as: \N N
\N\N Q@ N and L~J O ~ that is optionally substituted by anggxsrd or
C) a lower alkyl group optionally substituted by a group 5 selecte rom
the follow ngs: (1) an oxopyrrolidinyl gregp, (2) an oxonorpholinyl group,
and (3) an am no group optionally substituted by (a) a |l ower al kyl group,
(b) a I ower al koxycarbonyl group, and (c) a 10 | ower al kanoyl group.
(xiii) The compound according to (iii), wherein Ring B is a benzene ring
substituted b@su@,car bonyl group substituted by a group selected fromthe
fol | ow ngs: g a |lower al koxy group, 15 (2) a hydroxyl group, (3) an

am no group (bpt i @nal@yeSU@lklytlut g@ow (a)lbatkbu\md @kayl)angrfu?lo(bgrlcam ower
al kox group Iome al kox ower al k r.o a hydroxy-| ower

al kyl ygr oup; PF&#‘&%% S&FE)‘}F gl)’p aSLﬂquL?/H G‘%&& %ﬁ?d %rﬁﬁ NG grdufPwer
optionall bs ed aJdo Ky, Io al ky:

sgbstl t ut gdgggﬁgn glrr%%:{bgrog% éalnd@gvséa% alolv}\{(/eair gglﬁkyéf: Y\gtbs%l t%t“garcfoby a
pyridyb grospkahé)yla gmauphehbeyl tgreup, by aryrdnmmodlgmlupgrwmtlat@twrnﬂyl

group or a.thionorpholinyl group, 25 (5) a hydroxypiperidyl group, (6) a
p| peridyl gPRopveEbetikydt @éoﬁyraaﬁl@dr@()y 3 gviie ralRRyIOX Y§R& é@nm SERI006

(6) a lower alkyl group substituted by a cyano group,
(7) a lower alkyl group substituted by a lower
alkoxycarbonyl group, _

10 (8) a lower alkyl group substituted by a carboxyl group,
(9) a lower alkyl group substituted by a carbamoyl group
optionally substituted by a lower alkyl group,
(10) a lower alkyl group substituted by an aryl group,
(11) a lower alkyl group substituted by a pyridyl group,

15 (12) a lower alkoxycarbonyl group,
(13) a lower alkanoyl group substituted by a di-lower alkyl
amino group,
(14) a lower alkanoyl group,
(15) a pyrimidinyl group,

20 (16) a lower alkanoyl group substituted by a morpholinyl
group,
(17) a lower alkylsulfonyl group,
(18) a carbamoyl group substituted by a lower alkyl group,
(19) a carbonyl group substituted by an aryl group,

25 (20) a lower alkanoyl group substituted by a lower alkoxy
group,
f21) a lower alkanoyl group substituted by a lower
alkanoyloxy group,
(22) an aryl group substituted by a hydroxy group, and

30 (23) a hydroxy-lower alkanoyl group:



(7) a pyrrolidinyl group substituted by a hydroxy-lower alkyl grou and
(8) a | ower alkyl -piperazinyl group and Y is a saturated hetlek

group optionally substituted 5 by a group selected fromthe follomnngs

(1) a lower alkyl group, (2) a lower alkyjsgroup substituted by a pyridyl
group (3) a piperidyl group substituted by a |lower al kyl group, (4) a

pi peridyl group, 10 (5) a piperidyl group substituted by a | ower

al koxycar bonyl group, (6) an unsaturated heterocyclic group selected froma
pyridyl grouap, aaP?ﬂdﬂpd'o’IYla GO a8 b1 Y drenaehy! £ and a

t hi azol yl group, (7) a |l ower alkanoyl group, (8) a |ower alkanoyl group
substituted by a di-lower al kyl am no group, (9) carbonyl oup

substltuted a pyrl oup a Nawer aIk fonyl oup, 20 (11)
a | ower al koxyNar ony rou wer ubstlt Bsthby a
di -l ower alk Ianl o] gég:f; nd (13) a o o gr XIV) The fo ouynd

N ein 2

according to zene 'd by a
car bonyl group substltu ed by a oup selec ed fromthe follomnngs (1) a
| ower al koxy group, (2) a_hydroxyl group, (3) an ami no group optionally
substit ut edtb;at( a)s @H*@N@rﬁllyosallbki‘;ﬂ tyrtesh by Bn aJXIOO\mfrOUaZIrkd;@ group, (c) a

g?gﬁ; aLE§X S EW%QPQHJ%%_lowgﬂpa£5¥1oga?f9 s&ggtltu Bpﬁ%z'SWSEogﬁky'
5 selected from the followings:

(1) an oxopyrrolidinyl group,
‘(2) an oxomorpholinyl group, and
(3) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
10 lower alkanoyl group.
(xiii) The compound according to (iii), - wherein Ring B
is a Dbenzene ring substituted by a carbonyl group
substituted by a group selected from the followings:
(1) a lower alkoxy group,
15 (2) a hydroxyl group,
(3) an amino group optionally substituted by (a) a lower
alkyl group, (b) a -lower alkoxy group, {(c) a lower alkoxy-
lower alkyl group, (d) a hydroxy-lower alkyl group, (e) a
lower alkyl group substituted by an amino group optionally
20 substituted by a lower alkyl group, (f) a lower alkyl group
substituted by an aryl group} and (g) a lowei alkyl group
substituted by a pyridyl group,
(4) a morpholinyl group, a pyrrolidinyl group, a piperidyl
group ér a thiomorpholinyl group,
25 (5) a hydroxypiperidyl group,
(6) a piperidyl group substituted by a hydroxy-lower alkyl

group,



| ower al kyl group substituted by an am no group optionally substituted by
a |l ower al kyl group, (f) a lower alkyl group substituted by group,
and (g) a lower alkyl group 5 substituted by a pyridyl grouﬁa §gé

nor phol i nyl group, a pyrrolidinyl group, s piperidyl group or a

t hi onor phol i nyl group, (5) a hydroxypi peridyl group, (6) a piperidyl group
substituted by a hydroxy-|lower alkyl 10 group, (7) a pyrrolidinyl group
substituted by a hydroxy-lower alkyl group, and (8) a | ower

al kyl - pi per azi nyb @ypups1 @iy i §-80pans (s 9 Ou OPbi,onal hysebstiitdilad by
a group 15 selected fr ntthe fo Iomnngs (1) a pipefridyl group substituted
by a | ower alkyl group, a@ﬁ) a lower alkyl group, and (3) a | ower
alkoxycarbonég gro& i The conpound accordlng to (iii) , wherein Ring B
is a 20 beh3énedr ﬁ@e§ FV%uPéBeB?ZénEérﬁéﬁVP gPBHp substituted by a

ar oup Sel ecved of LOBANE dald MINANC{dY: @ LougE aLEoxX g%ggupas)t@tﬁow

hydr oxyl group )" an ‘an no group optToha

25 al kgl groypa gbbup b@m@etahkexumgtaupfo(tQL)owant;@wer al koxy- | ower al kyl
group, (d) a hydr oxy- 1 ower al kyl group, (e) a |ower alkyl group
substituted(by aR aRWAG §ibUp epehubnal |y substltuted by a | ower aIkyI

oroup. (1), 3houar 18 cSLayg BHRLILULSY B A0 B U1 ghouDs S L0) 2
?hrggg?ngryﬁy?rg?gﬁg@rﬁﬂyﬂobkghﬁyEuH%QﬁQut%dp%@e%'Q$§ergﬁg%@ﬂmgf%up,

(4) a piperidyl group,

10 (5) a piperidyl group substituted by a lower
alkoxycarbonyl group,
(6) an unsaturated heterocyclic group selected from a
pyridyl group, a pyrimidinyl group, a 4,5-dihydroxaolyl
group and a thiazolyl group, '

15 (7) a lower alkanoyl group,
(8) a lower alkanoyl group substituted by a di-lower
alkylamino group,
(9) a carbonyl group substituted by a pyridyl group,
(10) a lower alkylsulfonyl group,

20 (1l1) a lower alkoxycarbonyl group,
(12) a lower alkyl group substituted by a di~lower
alkylamino group, and
(13) an oxo group.
(xiv) The compound according to (iii), wherein Ring B

25 is a benzene ring substituted by a carbonyl group
substituted by a group selected from the followings:
(1) a lower alkoxy group,
(2) a hydroxyl groug,
(3) an amino group optionally substituted by (a) a lower

30 alkyl group, (b) a lower alkoxy group, (c) a lower alkoxy-



(5) a hydroxypiperidyl group, (6) a piperidyl group substituted by a
hydr oxy-1 ower al kyl 5 group, (7) a pyrrolidinyl group substi yqtﬁq, %ga
hydr oxy-1 ower al kyl group, and (8) a |ower alkyl-piperazinyl group;, and Y
is a cycloal kyl group optionally substituted by the 10 follow ngs: A) an
am no group optionally substituted by the follow ngs: (1) a |ower alkyl
group, (2) a cycloal kyl group, 15 (3) a hydroxy-Ilower al kyl group, (4) a
1, 3-di oxanyl group substituted by a | ower al kyl group, (5) a | ower alkyl

group substjswdedaby u%g cgupa aR Jeweubshikyt ed-bya qLoup

selected from(a) a omer al Kyl group, (b) a | ower "al KanoyT 'group, (c)

a | ower al khvwogt gilayp gub&pl&ubedlmmtaniamYnangamﬂnosgbshpttmiﬁhdnal
| ower al kyl Sﬁ g and éd) a_l oner alkoxycarbonyl group (6) a lower alkyl -
group subst $¥otkdtBYes Byamolgretipalky) FucoRer 5Ik9|l@W86pa|Mﬁ&|§Rﬁ%ﬁ by

2algg§;l S?dﬁ%gef%SEEgo merrq#£§H(§ro€%|gu g%aé t ed @M%;i%?%&-tulﬁﬂggﬁ a.
optional |y substituted by a poweayal kybugroup, (10) a | ower alkyl group
substituted by an aryl group, 30 (11) a lower alkyl group substituted by a
pyri dyl groﬁ%y Oa4mSEPh2®®6y129r@QE) a p@m@mdawkoyﬁcarbunylagtanEerM% a
| ower aIkangylugrggpasggiEhggég Qny d|-|0mer al kyl" am no group,
(5) a hydroxypiperidyl group,
(6) a piperidyl group substituted by a hydroxy-lower alkyl
10 group,
(7) a pyrrolidinyl group substituted by a hydroxy-lower
alkyl group, and
(8) a lower alkyl-piperazinyl group; and
Y is an amino group optionally substituted by a group
15 selected from the followings:
(1) a piperidyl group substituted by a lower alkyl group,
(2) a lower alkyl group, and
(3) a lower alkoxycarbonyl group.
(xv) The compound according to (iii), wherein Ring B is a
20  benzene ring substituted by a carbonyl group substituted by
a group selected from the followings:
(1) a lower alkoxy group,
(2) a hydroxyl group,
(3) an amino group optionally substituted by (a) a lower
25 alkyl group, (b) a lower alkoxy group, (c) a lower alkoxy-
lower alkyl group, (d) a hydroxy-lower alkyl group, (e) a
lower alkyl group substituted by an amino group optionally
substituted by a lower alkyl group, (f) a lower alkyl group
substituted by an aryl group, and (g) a lower alkyl group
30 substituted by a pyridyl group,



(14) a | ower al kanoyl group, 5 (15) a pyrimdinyl group, (1g&éa | ower

al kanoyl group substituted by a norpholinyl group, (17) a | rSEP 2006

al kyl sul fonyl group, (18) a carbanmoyl group substituted by a | ower alkyl
group, 10 (19) a carbonyl group substituyted by an aryl group, (20) a |ower
al kanoyl group substituted by a | ower al y group, (21) a |ower al kanoyl
group substituted by a | ower al kanoyl oxy group, 15 (22) an aryl group
substituted by a hydroxy group, and (23) a hydroxy-lower al kanoyl group;

B d fromth ! NANVN VNN o)
ana’1 7O Pnde) = BPEBReTEy L, BEprPat Bty i onaTgr BBALPor 25 B Ver

al kyl QFOUDgQBﬁp08§|bYt%H%%bkaB§§n9Y araﬁ?vp sel ected fromthe
foll owi ngs: (1) an oxopyrrolidinyl grouap, an oxonor phol i nyl group, and

(3) an anlnéSQroaphgﬁmwmw@hpyrsdpitgtuhpd by (a) a lower 25 alkyl group,
(b) a | ower glkoxycarbon group, and (c) a |ower al kanoyl group. (xvi
The conpound®hccdr BERGTES YA PLoppi Fubptilitpted oy, a0 hydsepy2608 3G (kA )
(x) or5(xi|g% éhereln the saturated heterocyclic ring is a saturated 4-
to 7-menber R ferocyclic group. containing 1 to 4 hetero atons sel ected

i ndependent [(y) f r emp¥heo Ui @1y LORSbEHI @u@étﬂt&f@@eﬁyaté)”hy@%)tﬁ@‘-laém and
5 sul fur aton1
alkyl group, and

(8) a lower alkyl-piperazinyl group; and
Y 1s a cycloalkyl group optionally substituted by the
10 followings:
A) an amino group optionally substituted by the
followings:
(1) a lower alkyl group,
(2) a cycloalkyl group,
15 (3) a hydroxy-lower alkyl group,
(4) a 1,3-dioxanyl group substituted by a lower alkyl
group,
(5) a 1lower alkyl group substituted by an amino group
optionally substituted by a group selected from (a) a lower
20 alkyl group, (b) a lower aikanoyl group, (c) a lower
alkanoyl group substituted by an amino group substituted by
a lower alkyl group, and (d) a lower alkoxycarbonyl group,
(6) a lower alkyl group substituted by a cyano group,
(7) a lower alkyl group substituted by a lower
25 alkoxycarbonyl group,
(8) a lower alkyl group substituted by a carboxyl group,
(9) a lower alkyl group substituted by a carbamoyl group
optionally substituted by a lower alkyl group,
(10) a lower alkyl group substituted by an aryl group,
30 (11) a lower alkyl group substituted by a pyridyl group,



(xvii) The conpound according to (i), (ii), (iii), (iv), (vii), (x) or
(xiii), wherein the saturated heterocyclic group is imdazol g ,

pi perazolidinyl, piperidyl, piperazinyl, norpholinyl, thionorpho i%gp,
honmopi perazi nyl, 10 honopi peri dyl, pyrrol%?inyl, oxazol i di nyl or

1, 3-dioxanyl. (xviii) The conpound according to (iii), wherein the group
of the formula: /RL is the group of the fornula: 15 and the group of the
formula: Bis a group of the formula: R2 or R2 20 Rl is a hal ogen atom

or a |lower alkyl _gr ; i.s a group selected fromthe followings: A a
hydr ogen atg%FXBf'égﬁﬁ%ﬁﬁgi%qucﬁﬁ% @BaoﬁFfﬁﬁhlly substituted by a group 14

SEP 2006 3138l ectiesefs Mt f10ldr@MNaS:in ke 1t d OWRF a@'d&%%‘%?élboé'ﬂ 1

group, (2) a carboxyl group, (3) a carbanoyl group optionally substituted
by a group 33188 eqrad.from (a) a | ower al kyl group, (b) a | ower al koxy-

| ower al kyl gr,oup, .(c)_ a laqwer al kyl group substituted by a hydroxyl
group, and 6gf9a%(gﬁQEEH%J%aP%ﬁLnﬁgo 4) a carbonyl group substituted by a
mor pholg nyl (@rQup, g%mga-' erj.dyl carbonyl group substituted by a hydroxy-
10 | ower aIQqugroﬁgf 6)Jghgyﬁ?g%fﬁinylcarbonyl group substituted by a
hydroxy- | owdr)alakylowepuplkanoyl group substituted by a morpholinyl

group,

(17) a lower alkylsulfonyl group,

(18) a carbamoyl group substituted by a lower alkyl group,
10 (19) a carbonyl group substituted by an aryl group,

(20) a lower alkanoyl group substituted by a lower alkoxy

group,

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

15 (22) an aryl group substituted by a hydroxy group, and
(23) a hydroxy-lower alkanoyl group;

B) a group of a formula selected from the formulas:

that is optionally substituted by an oxo group; or

20 C) a lower alkyl group optionally substituted by a group

selected from the followings:

(1) an oxopyrrolidinyl group,

(2) an oxomorpholinyl group, and

(3) an amino group optionally substituted by (a) a lower
25 alkyl group, (b) a lower alkoxycarbonyl group, and (c) a

lower alkanoyl group.

(xvi) The compound according to (i), (ii), (iii), (iv),



(7) a carbonyl group substituted by a hydroxyl group- substituted piperidyl
group, and 15 (8) a hydroxyl group; C a |ower al koxy group oo:);isqua#ahé/
substituted by a group selected fromthe follow ngs: (1) a carboxyl group,
(2) a lower al koxycarbonyl group, 20 (3) a |lower al koxy group, (4) a

hydr oxyl group, (5) an am nooxy group @ptionally substituted by a | ower

al koxycar bonyl group, (6) a | ower al koxy group substituted by a | ower

al koxy 25 group, (7) a carbonyl group substituted by a norpholinyl group,
a piperidyl group or a pyrrolidinyl group, (8) a carbonyl group

substi tut gh by, a (Rydroxypkpehi dylwhafoup, t3@ (At @rPtHEr hdtkeardyenylc gr oup
substituted by a hydroxy 9.4 SEP 2006 32 |ower alkyl group, (10) a

pyrrolidirtaadisony| sgitoug tegbsért dteed’bpenbryedoxyetenugeychl Rylgrgidup,

(11) a carbony| grou ubstityted by a | ower alkyl - i perazi.nyl_. group,

(12) an SfPE 4R i Dot odamish bt 19107 oHSbyChoty sapeDeBRertad’ oo (5] a

lower al kyho gr d brogishapen a&f°&¥f?§ ! é@ﬁﬁHp1OEQQEE)QaﬁéﬂM”éﬁE.kanoyl

group, (13) a carbanoyl group optionally Substituted by a group 10

sel egt ed subfufayteml ower al kyl group, (b) a | ower al koxy- |ower alkyl

group, (c) a lower al kyl group substituted by a_ hydroxyl group, and (d) a

lower al ky¥VHtbup stBtFeppeungyaccgrdingokdr (&) kyilddiimo Gridup, @d -
(vii), (x) or (xiii), wherein the saturated heterocyclic
group is imidazolidinyl, piperazolidinyl, piperidyl,
piperazinyl, morpholinyl, thiomorpholinyl, homopiperazinyl,

10 homopiperidyl, pyrrolidinyl, oxazolidinyl or 1,3-dioxanyl.

(xviii) The compound according to (iii), wherein the

group of the formula:

is the group of the formula:

\ R’

and the group of the formula:

is a group of the formula:

BeagSe

or R ;
20
R’ is a halogen atom or a lower alkyl group;
R? is a group selected from the followings:
A) a hydrogen atom,

B) a lower alkylvgroup optionally substituted by a group



(14) a group of the formula: -O-NHC (=NH) NH2; or 15 D) a carbonyl group
substituted by a group selected from the followings: (1) a ézmer al koxy
group, (2) a hydroxyl group, (3) an anm no group optionally pEP 2006 ed by
a group 20 selected from(a)a | ower alkyl group, (b) a | ower al koxy
group, (c) a |ower al koxy-lower alkyl ggeup, (d) a hydroxy- |ower alKkyl
group, (e) a lower alkyl group substituted by an am no group optionally
substituted by a lower alkyl group, (f)a lI'ower al kyl group substituted by
an aryl group, 25 and (g) a lower alkyl group substituted by a pyridyl

group, (4k1aIRIPHAIDWLIrUP.ovA RYd £ ol i dinyl group, a piperidyl group
or a thionorpholinyl group, (5) a hydroxypiperidyl group, (6) a piperidyl
group subgtli)t utked dwera diaypostmwerl aykgybp, 30 group, VASEP2Q 33 (7) a
pyrrolldlnyl group substituted by a hydroxy-lower alkyl group, and (8) a
| ower al kyl? plﬁbFéEi YIgrRP*Pr A is a single bond; and 5 R3 is a hydrogen

atom (xi C C g ), azg

atom (x0T, compeuad RORIANOohoILINLL) S MBTRILG B2 o SfoUEo,
al kyls gr ogledtdd af e ! O@i kyl Leweup aswlst idnshigd byb)am ambwer gamupxyio
optionally substituted by a group selected from(a) a | ower al kyl group,
(b) a | owdrowsrk dfeal HHFRMP gr GUp, aalrmme@)ahkylrom@uml xapoyityEedpbY(8) a

?gflrraﬁgléylhy% ogp Sugbrscgﬁg,maergd b?/da grpup. 9 afkg}(cj{/n};“ra selected fromthe

(4) a carbonyl group substituted by a morpholinyl group,
(5) a piperidylcarbonyl group substituted by a hydroxy-
10 lower alkyl group,
(6) a pyrrolidinylcarbonyl group substituted by a hydroxy-
lower alkyl group,
(7) a carbonyl group substituted by a hydroxyl group-
substituted piperidyl group, and '
15 (8) a hydroxyl group;
C) a lower alkoxy group optionally substituted by a group
selected from the followings:
(1) a carboxyl group,
(2) a lower alkoxycarbonyl group,
20 (3) a lower alkoky group,
(4) a hydroxyl group,
(5) an aminooxy group optionally substituted by a lower
alkoxycarbonyl group,
(6) a lower alkoxy group substituted by a lower alkoxy
25 group,
(7) a carbonyl group substituted by a morpholinyl group, a
piperidyl group or a pyrrolidinyl group,
(8) a carbonyl group substituted by a hydroxypiperidyl
group,

30 (9) a piperidylcarbonyl group substituted by a hydroxy-



\N~N\NN (\-, Oand LI 15 o that is optionally substituted by an oxo
group, (4) a cycloal kyl group substituted by an am no group §%%%t' ted by
a lower al kyl group substituted by an am no group optionall@-s S ut ed
by a group selected from(a) a 20 | ower al kanoyl group and (b) a | ower

al koxycar bonyl group, and (5) a cycloalkyl group substituted by a | ower

al kyl group substituted by an am no grg p optionally substituted by a

| ower al kyl group; and 25 R2 is a group selected fromthe follow ngs: (1)
a hydrogen atom (2) a cyano group, 1 4 SE!'" 2006 34 (3) an am no group

optionallylo%ébrstﬁwgd?%/ulg,Iower al kyl group, (4) a hydroxyl group, (5) a

| oner al koxy group, | ower al koxy group substituted by a | ower

al koxy gr@up, 4 Dy@rd D¥eIn@l kOWoRyPURrsBSELbYEEduRY A kY Ar @y oghaup,
(8) a lower al koxy group substituted by an am no group optionally

substi t ut dPHRE alliverdedwyd group, 10 (9) a | ower al koxycarbonyl group,
by A “or oun Seibot SHEPPBRT { afTPBRer SHHGH: WHtoap, Hhd € b) 1aeRy A ower
aIkyhggro%g®é¥ggggglebfgﬁ§wolinylcarbonyl groub, a pyrrolidinyl carbony
group, a piperidylcarbonyl” group or a
(12) an amino group optionally substituted by a group
selected from (a) a lower alkyl group,(b) a lower
alkoxycarbonyl group, and(c)a lower alkanoyl group,
(13) a carbamoyl group optiocnally substituted by a group
10 selected from (a) a lower alkyi group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkyl group substituted by
a di-lower alkylamino group, and
(14) a group of the formula: -0-NH-C (=NH)NH,; or
15 D) a carbonyl group substituted by a group selected from
the followings:
(1) a lower alkoxy group,
(2) a hydroxyl group,
(3) an amino group optionally substituted by a group
20 selected from (a)a lower alkyl group, (b) a lower alkoxy
group, (c) a lower alkoxy-lower alkyl group, (d) a hydroxy-
lower alkyl group, (e) a lower alkyl group substituted by
an amino group optionally substituted by a lower alkyl
group, (f)a lower alkyl group substituted by an aryl group,
25 and (g) a lower alkyl group substituted by a pyridyl group,
(4) a morpholinyl group, a pyrrolidinyl group, a piperidyl
group or a thiomorpholinyl group,
(5) a hydroxypiperidyl group, .
(6) a piperidyl group.substituted by a hydroxy-lower alkyl
30 group,



t hi onor phol i nyl car bonyl group, (13) a piperidylcarbonyl group substituted
by a hydroxy- |ower alkyl group or a pyrrolidinylcarbonyl gr@®é4pSEF2Q006
substituted by a hydroxy-I|ower al kyl group, (14) a |l ower alkyl group, (15)
a |l ower al kyl group substituted by a | ower al koxycarbonyl group, (16) a
car boxy-1| ower al kyl group, 25 (17) a Igﬂﬁr al kyl group substituted by a
carbanoyl group optionally substitute y a group selected from(a) | ower
al kyl group and (b) a hydroxy-Ilower al kyl group, (18) a | ower al kyl group
substituted by a norpholinyl carbonyl group, 30 (19) a |ower al kyl group

substi t ut bya a pRIREA I dMlGAr b 0 ]§EE 6 % group substituted by a
hydr oxy- | g\’;/t)/er %I I%E/)]:r grolup,n%%r gggilgwesﬁla lﬁ&g‘?%u iu%shytdsﬁtoé{é’ ngr
pyrrolidiaytehrdooyd, gneéup substituted by a hydroxy-1ower al kyl group, or

(20) a hydroxy-lower al kyl group. 5 (xx) The conpound according to (xviii),
wherein Y§k %®%¢%a§kgylgpbnﬁréabgvﬂtgr@dpby a group of a fornula

sel ected frgo he. S:.NN.ANCo \N and that is optionally
substi tut‘iédl%]yéa%'% oggﬂr}%rlﬁ%f %?da 10 cycl oal kyl group substituted by an

am n® gr @ ieptd enaidogersuhgdn futed by a group selected from(a) a | ower
alkyl group and (b) a |ower al kanoyl group; and R2 is a group sel ected
from the f®l¥lowi ngsthe (dymponydr agenrdiom td5 (k2K idn ,amihR@ein Y is a

group-substituted carbonyl grou tionally substituted by a group
selectedQﬁ?ﬁﬁ(éﬁl%ﬁﬁ%ﬁefr%ﬁKQPg 2811 6wingt:

(1) a piperidyl group substituted by a lower alkyl group,

(2) a cycloalkyl group substituted by an amino group
10 optionally substituted by a group selected from (a) a lower

alkyl group, (b) a lower alkoxycarbonyl group, and (c) a

lower alkanoyl group,

(3) a cycloalkyl group substituted by a group of a formula

selected from the formulas:

isjele)eh-

that is optionally substituted by an oxo group,

(4) a cycloalkyl group substituted by an amino group

substituted by a lower alkyl group substituted by an amino

group optionally substituted by a group selected from (a) a
20 lower alkanoyl group and (b) a lower alkoxycarbonyl group,

and

(3) a cycloalkyl group substituted by a lower alkyl group

substituted by an amino group optionally substituted by a
lower alkyl group; and

25 R? is a group selected from the followings:
(1) a hydrogen atom,

(2) a cyano group,



group and (b) a | ower al koxy-Iower al kyl group, (3) a | ower al koxycarbonyl
group, (4) a norpholinylcarbonyl group, a pyrrolidinylcarbongk Sg@0mpgoup, a
pi peri dyl carbonyl group or a thionorpholinylcarbonyl group, (5) a |ower

al kyl group substituted by a |ower alkyl sgroup-substituted carbanoyl
group, (6) a carboxy-I|ower al kyl group, 2% (7) a lower alkyl group
substituted by a norpholinylcarbonyl group, and (8) a hydroxy-I|ower al kyl
group. 0 4 SEP 2006 36 (xxi) The conpound according to (xviii), wherein Y
is a cycloalkkyl _gr L ut : &pr Wl

cycl oal kyl gggupaglu%g%ﬁtt%?‘%y n 12%(&0%%h0 |gr;{/J?éﬂg)érj(;locpu%)ﬂyorgir qﬁ:@%l%ﬁ&%l
group substigretupd by an amino group optionally 5 substituted by a group
selected from(a) a |l ower alkyl group and (b) a | ower al kanoyl group; and
R2 is a grouf)selPedYsF FHOmIHBH 0l | owi ngs: (1) a hydrogen atom (2) a
hydr oxy- | owerz,al kyl p ( car boxy-| ower al kyl group, (4) a | ower
al koxy groupfgubgﬂ%éﬂégj%%%éggéﬁéFﬁalkoxy group, or (5) a carbonyl group
substitaut ed gy aagr boResel £xi®d, f GeBUP( Busdt ALY gbguna opbivaral 4 Ykoxy
substituted by a lower alkyl 15 group and (b) a norpholinyl group. (xXxii)
The compoundr@®ording to (xviii), wherein Y is a group selected fromthe

follow ngs: (1) a cycloal kyl group substituted by .an amn roup
substi t ut ed ‘83) ad Me]%ﬂ O’éf oqupq%\ﬁwiil?‘bt%g(%b% y‘g??g’%@fjon%]foup'
(8)

a lower alkoxy group substituted by an amino group

optionally substituted by a lower alkyl group,

10 (9) a lower alkoxycarbonyl group,
(10) a carboxyl group,
(11) an aminocarbonyl group optionally substituted by a
group selected from (a) lower alkyl group, and (b) a
hydroxy-lower alkyl group,

15 (12) a morpholinylcarbonyl group, a pyrrolidinylcarbonyl
group, a piperidylcarbonyl group or a
thiomorpholinylcarbonyl group,

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

20 substituted by a hydroxy-lower alkyl group,

(14) a lower alkyl group,

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

(16) a carboxy-lower alkyl group,

25 (17) a lower alkyl group substituted by a carbamoyl group
optionally substituted by a group selected from (a) lower
alkyl group and (b) a hydroxy-lower alkyl group,

(18) a lower alkyl group substituted by a
morpholinylcarbonyl group,

30 (19) a lower alkyl group substituted by a piperidylcarbonyl



(2) a cycloal kyl group substituted by an am no group substituted by a

| ower al kanoyl group having 1 to 2 carbon atons, (3) a cyclpaldeq 206 oup
substituted by a pyrrolidin-1-yl 25 group optionally substituted by an oxo
group, (4) a cycloal kyl group substitutedsbhy a piperidin-l-yl group
optionally substituted by an oxo group, % a cycl oal kyl group substituted
by a norpholin-4-yl group optionally substltuted by an oxo group, 30 (6) a
cycl oal kyl group substituted by a | ower al kyl group 0 4 SEP 200G 37
substituted gpo ) MRS iFLER SHPSt t HLBERY -3 Juer a8k kY| . angip Ravigg 1
to 3 carbon atons, or (7) a cycloal kyl "group substituted by a I'ower al kyl
group substhdwﬁredaﬂ)kyzin gnbnp gauhqt:snmtsedtMpdabypﬁri@MBdlnﬁlahkbnnyl
group having 1 to 2 carbon ataonms. (xxiii) A conpound sel ected from

trans- 5- Di mHRART R Rt HoFRA -2 (4 oMYyt oweT alkyl group, or

- met hyl am no) | o N- | oropyridin-2- yl)

benzof ur an- Zﬁ%gr5%3%%#%§§§K¥p%%g;é¥%¥% é%ﬁf@cetyl4N-nethylanino)cyclohexyl-
car bonys am n@dx)5- ( 2- hym@xd@ﬁﬁwdﬂd I\écc(&;:_e@i@@o'@&ri(ﬁﬁrﬂzﬁr Ylherein Y is a
benzof ur an- 2- car boxam de; trans- phol i ne-4 ylcarbonyl) 3-[4-(2-oxo-
pyrroridin- 1C}W3)Q:8;/361the>@/4@§? b@h’@ls mtrhldfje-d\l-(h& B5 group of a formula
chl oropyrid epzof ur.an-2- carboxam de; and
trans- 3- (4- d?%?%%/%‘g E%IEyE}P é L}‘,]aarsoonyl am no) - N-(5- chl oropyri di n- 2- yl)
benzof ur an- 2- car boxam de, or a pharmaceutically acceptable salt thereof.

(xxiv) A beanfuran dé(lvatlve‘h@V|n a ﬁartlal 20°structure of the
formula [1-1]:'N N N—

A\\//C) and

that 1is optionally substituted by an oxo group, or a

10 cycloalkyl group substituted by an amino group optionally
substituted by a group selected from (a) a lower alkyl
group and (b) a lower alkanoyl group; and
R? is a group selected from the followings:

(1) a hydrogen atom,

15 (2) an amino group-substituted carbonyl group optionally
substituted by a group selected from (a) a lower alkyl
group and (b) a lower alkoxy-lower alkyl group,

(3) a lower alkoxycarbonyl group,
(4) a morpholinylcarbonyl group, a pyrrolidinylcarbonyl

20 group, a piperidylcarbonyl group or a
thiomorpholinylcarbonyl group,

(5) a lower alkyl group substituted by a lower alkyl
group-substituted carbamoyl group,
(6) a carboxy-lower alkyl group,

25 (7) a lower alkyl group substituted by a

morpholinylcarbonyl-group, and

(8) a hydroxy-lower alkyl group.



ON\ C B NO NHNwerein the synbols are the sane as dg{;k%ig ?ﬂﬁgve, or
a pharnmaceutically acceptable salt thereof. 1 4 SEP 2006 (

benzof uran derivative of the formula [2]: R X= 0 NR3 e ~, [21 NH2
wherein the synbols are the sane as definggl above, or a salt thereof. 5
(xxvi) A pharmaceutical conposition, which conprises as an active

I ngredi ent a conpound according to any one of (i) to (xxiv) above or a
pharmaceutically acceptable salt thereof. (xxvii) A nethod for treatnent

of thronmbosixxiwhi ch THQ CeMPouRRS ar@BrAiFierdong ai iahf eqinare igmaunts ef a
conpound accordi ngqy any one of (i) to (xxiv) above or a
phar maceut i €aIclly ad&yap oo §allbt5ttlﬁé1rt&§if b1t @ra qretd o liid inyde @y advey, e 6f

O 3 phar magdeTrEAT ?%23\1@9&2%% L PR P ofR° cRorPskiraiEvdr Sabe
suffering f rao@?ﬁcllb% oﬁfﬁ?"s’ﬁ)os"ﬁl@pdé?ﬁwtarf UnidEAmRY PridHanmpesis
substantially free of phosphoI|p|d05|s whi ¢h conprises as an active
i ngredient subsdctidutkal (BXa)a i ghbbpt osebdwohedg fao20 dabt ra bubwen \edlkyie of
0.1-3.0 L/ k%r%rtll% %%dFX | réhil%iv}eorryalkanoyl group; and
R’ is a group selected from the followings:
(1) a hydrogen atom,
{2) a hydroxy-lower alkyl group,
10 (3) a carboxy-lower alkyl group,
(4) a lower alkoxy group substituted by a lower alkoxy
group, or
(5) a carbonyl group substituted by a group selected from
(a) an amino group optionally substituted by a lower alkyl
15 group and (b) a morpholinyl group.
(xxii) The compound according to (xviii), wherein Y is a
group selected from the followings:
(1) a cycloalkyl group substituted by an amino group
substituted by a lower alkyl group having 1 to 3 carbon
20 atoms,
(2) a cycloalkyl group substituted by an amino group
substituted by a lower alkanoyl group having 1 to 2 carbon
atoms,
(3) a cycloalkyl group substituted by a pyrrolidin-1-vyl
25 group optionally substituted by an oxo group,
(4) a cycloalkyl group substituted by a piperidin-1-yl
group optionally substituted by an oxo group,
(5) a cycloalkyl group substituted by a morpholin-4-yl
group optionally substituted by an oxo group,

30 (6) a cycloalkyl group substituted by a lower alkyl group



effect wwth the 1C50 value of 100 nM or bel ow. (xxx) A nedicanent for
treatnent of thronbosis substantially free of hepat ot oxi cit)o,,,‘s/g'p 5
conprises as an active ingredient an FXa inhibitor showi ng a distribution
25 volune of 0.1-3.0 L/kg or below and a+FXa inhibitory effect with the

| C50 val ue of 100 nM or bel ow. 04 SEP 2006 39 (xxxi) A nedicanment for oral
admnistration for treatnent of thronbosis substantially free of
phosphol i pi dosi s, which conprises as an active ingredient a factor Xa

(FX?)_inhibEﬁBét§BQﬂé89bg‘ﬁdﬂiﬂﬂﬂﬁié%bdﬁ”éﬁ%%ﬁﬁtét@dlb§-Q hblkgrand @n FXa
inhibitory effect with the I1C50 value of 100 nMor below. (xxxii) A
medi cament Eoouprhavadg di $or 8t icambbor atbmeat went of t hronbosi s

substantially free of h?L atotoxicity, which conprises as an_active

i ngr edi ent éﬁ) 102 FRY SRR Lo r I B P SF i &k ¢ ¢ glgl’i BnloY¥RENE L& 10 IR

L/ kg or be [ FXa., i nhi, bi ef Wi u f nM
or bel ow. (%gglsﬁlg?uieﬁedlﬁgang%t %Ig%%?reiﬁ&rr%%t %‘gb%ﬁf%‘éﬁ%i \sm’l su s?Laor‘fl'gE?Lgl |y
free of phoaphehbpldgsbsp Wavdkhgcambi Segagbonlztamsact i ve i ngredient an
FXa inhibitor having a partial structure of the formula: 0 Il NC- Il O
NC NC and sh¥%iiag) a disEPMPEUnGn sedlegimedofrom-3.0 L/ kg and an  FXa

e AL R0 i Rkt o )
methylamino) cyclohexylcarbonylamino] -N- (5-chloropyridin-2-
yl)benzofuran-2-carboxamide; |

10 trans-3-[4- (N-acetyl-N-methylamino)cyclohexyl-
carbonylamino]-5- (2-hydroxyethyl)-N- (5-chloropyridin-2-
vl)benzofuran-2-carboxamide;

trans-5- (morpholine-4-ylcarbonyl)-3~[4-(2-ox0~
pyrroridin-1-yl)cyclohexylcarbonylamino] -N- (5-
15 chloropyridin-2-yl)benzofuran-2-carboxamide; and
trans—-3- (4-dimethylaminocyclohexylcarbonylamino) -N- (5-
chloropyridin-2-yl) benzofuran-2-carboxamide,
or a pharmaceutically acceptable salt thereof.
(xxiv) A  Dbenzofuran derivative having a partial

20 structure of the formula [1-1]:

/ Cl

ZT

@]
AN
O
7

O~/ [1-1]

wherein the symbols are the same as defined above, or a

pharmaceutically acceptable salt thereof.



substantially free of hepatotoxicity, which conprises as an active
ingredient an FXa inhibitor having a partial structure of tfg gE@rfqdéa: 0 4
SEP 2006 40 O'Il  NC-~ 1l lal NC NC and showi ng a distribution volune of
0.1-3.0 L/kg and an FXa inhibitory effecigwith the |1 C50 value of 100 nM or
bel ow. (xxxv) A nedicanent for oral admnistration for 5 treatnent of

t hronbosi s, which causes substantially no phospholipidosis and conpri ses
as an active ingredient an FXa inhibitor having a partial structure of the
formula: 0 X&gkxv)NC -- hl pEnNeuNenand r3hawiRg & rditsld ifdytihan velume of
0.1-3.0 L/kg and an FXa inhibitory effect with the 1C50 val ue of 100 nM or
10 bel ow. (xxxvi) A nedica //Rbr oral admnistration for treatnent of

t hronbosi s substantially ee pf hepatotoxicity, which conprises as an
active ingredient aff FX# ixak¥bitor having a partial structure of the
formula: 15 Q NR? 0 11 NC NC

(2]

NH,

wherein the symbols are the same as defined above, or a

salt thereof.
5 (xxvi) A pharmaceutical composition, which comprises as
an active ingredient a compound according to any one of (i)

to (xxiv) above or a pharmaceutically acceptable salt

thereof.

(xxvii) A method for treatment of thrombosis, which
10 comprises administering an effective amount of a compound

according to any one of (i) to (xxiv) above or a

pharmaceutically acceptable salt thereof, to a patient in

need thereof

(xxviii) Use of a compound according to any one of (i) to
15 (xxiv) above or a pharmaceutically acceptable salt thereof

in treatment of patients suffering from thrombosis.

(xxix) A medicament for treatment of thrombosis

substantially free of phospholipidosis, which comprises as

an active ingredient a factor Xa (FXa) inhibitor showing a
20 distribution wvolume of 0.1-3.0 L/kg and an FXa inhibitory

effect with the ICso value of 100 nM or below.

(XXX) A medicament for treatment of thrombosis

substantially free of hepatotoxicity, which comprises as an

active ingredient an FXa inhibitor showing a distribution
25 volume of 0;1—3.0 L/kg or below and an FXa inhibitory

effect with the ICs¢ value of 100 nM or below.



and showing a distribution volume of 0.1-3.0 L/kg and an FXa inhibitory
effect with the 1 C50 value of 100 nMor below. 0 4 SEP 2006 g¢4lsepERNE MODE
FOR CARRYI NG QUT THE | NVENTI ON The conpound [1] of the presen? i nvention
will be hereinafter described in detail.z3oglhe term"lower" used in the
definition of the 5 fornulas herein described nmeans unl ess otherw se noted
a straight- or branched-carbon chain having 1 to 6 carbon atons. Thus,
exanpl es of "lower al kyl group” include nmethyl, ethyl, propyl, isopropyl,

butyl, isobykyki)sec-hut yhedi€ihendO bedyl, Jantyl adnSeReML: JrEOPEREY! |
tert-pentyl, 1 nethylbutyl, 2-nmethylbutyl, 1,2-dinethylpropyl, hexyl,

i sohexyl, ltneehypepéntyl of2- nethdmpers s, 3-swishdpeially free of

1, 1- di net hyl put 1, 2-di nethyl butyl, 2,2-di nethylbutyl, ,

1, 3-di met hyPEBF #?lé?égaﬁné'tﬁbﬁsht gPrpsises @st [y ﬁﬁ%}l"?. g5 eSiRPthEt yI
2- et hyl but Yl clod, Zat rizgah hylreps! #ind "L Mg

1-ethy|-|-ne?ﬁy?pr08yﬁ, 1)ethyH12-(ﬁ%t %?p%% y%?aggﬁ%gggg%éntﬁgéﬁmglﬁf
groupsShavi Agl13t 0 4L/loar bod adronmEXar eiphebetoed, effbaethyth efHw! ICs
propyl, isoptopyl,. _butyl, isobutyl, sec-butyl and tert-butyl are 20
especi al |y BréPerPEALIOPnBM: eEnPefeier al koxy group" means a substituent

wherei n an aatomi s t he ove-ggption d _.alkyl, .group.. Anong
t hem alkox3§égggbs hgbinﬁggyggmégtcar‘%g at one ar@%%%ﬁ%ﬁ?%éfféﬂm %%Fhoxy,
et hoxy, propexytméhti SOPHOPOXYthBothiOXyis | SObuEEXYan BELT Dyt OXyr and of

tert-butoxy groups are especially preferred. Exanples of "carbon chain
optional | y happhgtaxdeible Whdsd Wamimises aasthe esdfyp dhorkdiend mn
incIu?% "Io$§g inhibitor showing a distribution volume of 0.1-3.0 L/kg
or below and an FXa inhibitory effect with the ICs, value
of 100 nM or below.
(xxxiii) A medicament for treatment of thrombosis
substantially free of phospholipidosis, which comprises as
15 an active ingredient an FXa inhibitor having a partial
structure of the formula:
0O
I

NC 0
N ?
NC—ONC

and showing a distribution volume of 0.1-3.0 L/kg and an

FXa inhibitory effect with the 1ICs; value of 100 nM or
20 below.

(xxxiv) A medicament for treatment of thrombosis

substantially free of hepatotoxicity, which comprises as an

active ingredient an FXa inhibitor having a partial

structure of the formula:



al kyl ene group”, "lower al kenyl ene group” and "l ower 30 al kenylidene
group". 14 SEP 2006 42 Exanples of "lower alkylene group” incpyderra 2os
straight- or branched-chain al kyl ene group having 1 to 6 carbon atons,
specifically, nethylene, ethylene, trineyhyl ene, tetranethylene,

pent anmet hyl ene, hexanet hyl ene, etc. Anong 5 them an al kyl ene group havi ng
1 to 5 carbon atons is preferred. Exanples of "l|ower al kenylene group”
include a straight- or branched-chain al kenyl ene group having 2 to 6
carbon atons, specifically, vinylene, propenylene, 10 butenyl ene,

pent enyl ene, (étc Anong t hem an al kenyl ene group having 2 to 5 carbon
atons is pref rred. Exanples of "lower al kenylidene group" include

al kenyl i den®C haxh 2 to 6 cardon atoms, specifically, vinylidene,
propenyl i dene, bu rlﬁyli'-'- pgnt enyl i dene, etc. 15 Exanples of "I ower

al kanoyl group" i NQude N3 groups forned by renoving a "OH' group
fromthe carboxyl group a | ower carboxylic acid, specifically, fornyl,

acetyl . PrOBRANMo MUY o 8Les TR oS HUTALE dobeterocyq) i s oligs wpans a

sat ur at ed heterocycli c group contai nin t0 4 hetero a

i ndependent Fxaf rlqmltmeccgfpuléf@@w stivg Q:fhenl rrogeraatiemof OXYgEMML @m and
sul fur atom preferably a 4- to 7-nenbered heterocyclic group containing 1
to 4 heterobatenws sel ected independently fromthe group consisting of

ni trogen at oxy en at n1and ul fur aton1 ensed h erocyclic
ring is !ngnhﬁgg crf@% égﬁﬂﬁpgs i nef ude® %fh #ﬁ%ﬁ%ﬁﬁr loé %%r
pyraZOB'd'n%&eaEmEﬁE'daf, PhpP6RBEENY! . WRIPhOlddlydes thhwsmsdhiiny! no

honopi per azi nyl, honopi peri dyl, pyrrolidinyl, oxazolidinyl, 1, 3- oxanyl
etc. Above phbspholipidosis and comprises as an active ingredlent an

FXa inhibitor having a partial structure of the formula:

I
NC 0
N ] i
NC—<:>—NC

and showing a distribution volume of 0.1-3.0 L/kg and an

FXa inhibitory effect with the ICs, wvalue of 100 nM or

10 below.
(xxxvi) A medicament for oral administration for
treatment of thrombosis substantially free of

hepatotoxicity, which comprises as an active ingredient an
FXa inhibitor having a partial structure of the formula:
15
0
l

NC 0
Y 0
NC—QNC

and showing a distribution volume of 0.1-3.0 L/kg and an
FXa inhibitory effect with the ICyss wvalue of 100 nM or

below.



30 piperidyl, piperazinyl, honopiperazinyl and pyrrolidinyl 1 4 SEP 2006

43 are preferred. The "unsaturated heterocyclic group"” neans qn

unsat urated heterocyclic group containing 1 to 4 hetero atoHB §%ﬂ@mﬁed

i ndependently fromthe group consisting aft 5 nitrogen atom oxygen atom and
sul fur atom preferably a 4- to 7-nenbered heterocyclic group containing 1
to 4 hetero atons selected i ndependently fromthe group consisting of
nitrogen atom oxygen atom and sul fur atom A condensed heterocyclic ring
i s includedBESpailE CFEX aRRRYINGCOUTeTAD DPYVENYLONpyri m dinyl, pyrazinyl,
furyl, thienyl yrrolyl i mdazolyl, pyrazolyl, oxazolyl, |soxazoll,

4, 5-di hydr o- oxdﬁ#?yponﬁﬁﬂ§¥blﬁﬂ |@6tﬁﬂézopyﬁse§$c ingpRRel et | Widr i é?l

pyrlnldlnylhe£g! f{g%cpégéggégd ?éa&8¥¥£%a4 5-di hydro- oxazolyl and

thiazolyl are pr erre es 0 al ogen at onmt' i nclude fluorine,

chlorine, bronmfeeortépdi neilaienr Abeva alih, theor yeeinehliehi Ne£or the
brom ne atomis preferred. The term "cycl oal kyl group” neans a cyclic | ower

al kyl Sgrouporpebder Alsgian cgesohdikel gesms. lz@leﬁn@ pélhmrwe}syl Ig?tﬁq)" ameans
henyl ht hyl f er abl he. Th "y
anen A and SEETEUbGUNE i A 4R BBRAT 65+ Doy, arr BT GHBhd CBPr S pORAPHE

bi val ent gr9egns The pharmaceutical ly acceptable salt of the conpound 25
[1] includes a salt with an inorganic acid such as hydrochloric acid,
hydrobronic acidTh@gdrekampdeadai “swwdwrakkati droapt r incaudd, melibyphori c
acid, etc.; a salt wth an organic acid such as formc acid, acetic acid,
pr opi oni ¢ aBFRYL 0xRFPRY Aci dSORAPBHILe RETHL/shEOPHICY laciSEC 88 tHdmaltec taci d.

nale'foac'dbu%?ff'Cp@ﬂﬂyl,”aligoﬁghgyl, neopentyl, tert-pentyl, 1-
methylbutyl, 2-methylbutyl, 1,2-dimethylpropyl, hexyl,
isohexyl, 1l-methylpentyl, 2-methylpentyl, 3-methylpentyl,
1,1-dimethylbutyl, 1,2~-dimethylbutyl, 2,2-dimethylbutyl,
1,3-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 1-

15 ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-
trimethylpropyl, l-ethyl-l-methylpropyl, l-ethyl-2-
methylpropyl, etc. Among them, alkyl groups having 1 to 4
carbon atoms are preferred, and methyl, ethyl, propyl,
isopropyl,. butyl, isobutyl, sec-butyl and tert-butyl are

20 especially preferred.

The term "lower alkoxy dgroup" means a substituent
wherein an oxygen atom 1is bound to the above-mentioned
alkyl group. Among them, alkoxy groups having 1 to 4
carbon atoms are preferred, and methoxy, ethoxy, propoxy,

25 isopropoxy, butoxy, isobutoxy, sec-butoxy and tert-butoxy
groups are especially preferred.

Examples of "carbon chain optionally having a double
bond within or at the end(s) of the chain" include "lower
alkylene group", "lower alkenylene group" and "lower

30 alkenylidene group".



14 SEP 2006 44 tartaric acid, citric acid, nethanesul fonic acid,

et hanesul foni ¢ acid, benzenesulfonic acid, etc.; salt with dnk SEPJIES am no
acid such as aspartic acid, glutamc acid, etc.; salt with a netal such as
sodi um potassium 5 magnesium calcium alumnium etc.; salt with an
organi ¢ base such as nethyl am ne, ethw2am ne, ethanolamne, etc.; or a
salt with a basic am no acid such as lysine, ornithine, etc. The conpound
[1] of the present invention can be in 10 the form of quaternary ammoni um
salt and such a quaternary ammoniumsalt falls within the scope of the

pr esent corrpdslxﬁtnml@s ¢hrthewert adkgdrpeugdohpl ahclhelepresentiigheention

i ncludes a mtra& %c;%lar salt._hydrate, solvate or 15 crystalline

pol yror pti FER, a%xhﬁléiae{lﬂegéeﬁﬁobﬁalpg] 1hz§§ é a:@erbp@ BEOEs) , - it
may exi Sty of amgete&gﬁ al |so i S, n_t he
corrpound {b}has an uhsaturate on%l’ such aé’l glredonyl 238“&/ in the
from of até’atﬁm‘ﬂﬁysmeZOpéheaméhﬁyQ@méQU%){anﬂeﬂhm&n éﬁamTEtAEdo@lgcaf bon
at ogi?m) can exi st as an optical isoner, and t’he present invention
encohpass rﬁ%ose ans oAb k¥ 1aRE OTHWR uteinar edf . tAdd t cenkbhy, atdres cdmpound

[1] of tgﬁ%&sﬁ i nventi on enconpasses a prodrug of a compound as
nmenti one ove. Exanples of a prodrug include those prepared by

protecting a friehp DRl GEOUD: el aSza8ReAH RRLOT Xy of
conpound above w t}lt)1 a conventi onal prgt egt ?tr%g egr ogﬁiaa&ﬁhe é%{:rgggﬁd gf t he

present ishemidoi- nay beaprbpdretiaild0 diykdrhe ofrad I@mm paoLegses ol 6SEP
2006 carbon atoms, specifically, vinylene, propenylene,
10 butenylene, pentenylene, etc. Among them, an alkenylene
group having 2 to 5 carbon atoms is preferred.

Examples of “lower alkenylidene group” include
alkenylidenes having 2 to 6 carbon atoms, specifically;
vinylidene, propenylidene, butenylidene, pentenylidene, etc.

15 Examples of “lower alkanoyl group” include alkanoyl
groups formed by removing a "OH" group from the carboxyl
group of a lower carboxylic acid, specifically, formyl,
acetyl, propionyl, butyryl, etc.

The “saturated heterocyclic group” means a saturated

20 heterocyclic group containing 1 to 4 hetero atoms selected
independently from the group consisting of nitrogen atom,
oxygen atom and sulfur atom, preferably a 4- to T-membered
heterocyclic group containing 1 to 4 hetero atoms selected
independently from the group consisting of nitrogen atom,

25 oxygen atom and sulfur atom. A condensed heterocyclic ring
is included. Specific examples include imidazolidinyl,
pyrazolidinyl, piperidyl, piperazinyl, morpholinyl,
thiomorpholinyl, homopiperazinyl, ‘ homopiperidyl,
pyrrolidinyl, oxazolidinyl, 1,3-dioxanyl, etc. Above all,

30 piperidyl, piperazinyl, homopiperazinyl and pyrrolidinyl



45 [Process Al Among the conpound [1] of the present invention, a conpound
wherein Ais a single bond or a carbon chain optionally ha\gpgep Wbl e
bond within or at the end(s) of 5 the chain, i.e., a conmpound of Tfie _
formula [1-A]: CRI D OG-NR3 XBI [43A] NHAYY O werein A is
a single bond or a carbon chain optionally having a double bond w thin or
at the end(s) of the chain, and the other synbols are the sane as defi ned
above, can be prepared by reacting an amno conpound of the fornula [2]:
RLBI | N R [pHefdMdf2dl0 wherein the synbols are the sanme as defined
above, wth a carboxylic acid conpound of the formula [3-A]: YAL- COON
[3-A] wherein thdbgynbobasatereffedsanbessrdetichéd abgveyupr amedSsreaat i ve

dert et ve SR S BRE BRI 1 SuBy. Matess B Ang (1 copeurd
i s a singl e athond, sanebted SiAlepeRbbARAk! YerSHbStid ULeduaMJIIR ARy o€+ O
& SEPEEOOGniﬁzogen atom, oxygen atom and sulfur atom, preferably a 4-
to 7-membered heterocyclic group containing 1 to 4 hetero
atoms selected independently from the group donsisting of
nitrogen atom, oxygen atom and sulfur atom. A condensed
heterocyclic ring is included. Specific examples include

10 pyridyl, pyrimidinyl, pyrazinyl, furyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, 4,5-dihydro-
oxazolyl, thiazolyl, isothiazolyl, etc. BAbove all, pyridyl,
pyrimidinyl, pyrazinyl, thienyl, oxazolyl, 4,5-dihydro-
oxazolyl and thiazolyl are preferred.

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

The term “cycloalkyl group” means a cyclic lower alkyl
group, preferably a cyclohexyl group.

20 The term “aryl group” means a phenyl or a naphthyl
group, preferably phenyl group.

The symbol “Y”, when A and Y are bound via a double
bond, refers to the corresponding bivalent group.
The pharmaceutically acceptable salt of the compound

25 [1] includes a salt with an inorganic acid such as
hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, nitric acid, phosphoric acid, etc.; a salt
with an organic acid such as formic acid, acetic acid,
propionic acid, oxalic acid, malonic acid, succinic acid,

30 fumaric acid, maleic acid, lactic acid, malic acid,



a conmpound of the fornmula [1-B]: 0 11 Q XJ ONBIl R3[1-B] A2Y NHY
O wherein A2 is an oxygen atom and the other synmbols are BHeSERZ006 as
defined above, or wherein A2 is a single bond and the other synbols are
the sane as defined above, can be 5 prepaged by reacting the conpound [ 2]
above with a conpound of the fornmula [3- Bl] YA2-H [ 3-B1] wherein the
synbol s are the sane as defined above, and a conpound of the fornula
[3-B2]: 10 L1-CO L2 [3-B21 wherein L' and L2 are the sane or different and

each a |eavkpgagioup. adhg, conpondc[ 1] a6an, al spebrapEERAESH i ae&sssary,
t hrough t he nut ual conversion, wherein the residue Y and/or 15 the

substltuentetbané&n@f@hi@&ﬁcmﬂ,nhanaenqpuﬁﬁqmmmuhQHdﬁﬂetn {1ls&]tiwith
adequately converted into a cqqgoun [1 t hrough t he mutual conversion by

al kyl ati on, a?eéG&FFGeaméPQy@§ﬁ e Y& & t?%ﬂar%£ﬁf%ﬁﬁﬁtaﬁﬂﬁﬁﬁmbﬁ 2ghfldi no-
etherificatpop, ,arylati Oth[‘nad‘éCt 'n?&aﬁea% %’aatéé’”’ 588 fydr OhX%fLésmm

quat ernary am nation, formylation pyrrolylation, pro tectio amnb or
car boxgl grmugnasdumdenmtcﬂ@m onelw@hinifdvhanetact ukiang Ryiogessnf ei-gdhakt i ng

Material s: Preparation of conpound [2]]
base such as methylamine, "ethylamine, ethanolamine, etc.;
" or a salt with a basic amino acid such as lysine, ornithine,
etc.

The compound ([1] of the present invention can be in

10 the form of quaterﬁary 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 a intramolecular salt. hydrate, solvate or
15 crystalline polymorphism, etc.

Besides, when the compound [l1] has a double bond(s),
it may exist in the form of a geometrical isomer (cis,
frans), when the compound [1] has an unsaturated bond such
as carbonyl, it may exist in the from of a tautomerism,

20 when the compound [1] has an asymmetric carbon atom(s), it
can exist as an optical isomer, and the present invention
encompass these isomers and a mixture thereof.

Additionally, the compound [1] of the ©present
invention encompasses a prodrug of a compound as mentioned

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

The compound of the present invention may be prepared

30 by the following processes.



f 4 SEP 2006 47 The conpound [2] can be prepared by a process conprising:
converting the al dehyde group of a conpound of the forrmula®4§ S62:2086 OH B
[10] CHO wherein the synbols are the sane as defined above, into cyano
group to give a conpound of the forrmula [9]: OHB 1 [9] OCN 10 wherein the
synbol s are the sane as defined above, rﬁgcting t he compound [9] with a
conpound of the formula [8 O L 3 c [8 \UP1 15 wherein L3 is a | eaving
group and P1 is a protecting group for carboxyl group, to give a conpound
of the formula [7]: 0 11 rCN O [7] wherein the synbols are the sane as

defined abewe,.cdepngtecting the protecting group Pl of the compound [7] to
20 give a conpound of the forrmula [6]: O 4 SEP 2006 48

Among the compound [1l] of the present invention, a
compound wherein A 1is a single bond or a carbon chain
optionally having a double bond within or at the end(s) of

5 the chain, i.e., a compound of the formula [1-A]:
— 1
0 //R
I \ //\
o L—nr® X

NH Aly

b

o]
wherein A' is a single bond or a carbon chain optionally

having a double bond within or at the end(s) of the chain,
and the other symbols are the same as defined above, can be

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

NH3
10
wherein the symbols are the same as defined above,
with a carboxylic acid compound of the formula {3-A]:
YA'-COOH [3-A]
wherein the symbols are the same as defined above, or a
15 reactive derivative therecof at its carboxyl group.

[Process B]
Among the compound [1] of the present invention, a
compound wherein A is an oxygen atom, or A 1is a single

bond, and Y is an. optionally substituted amino group, i.e.,



ir 1 COH rCN[6] wherein the synbols are the sanme as dEféﬂ%%Pa& e,
reacting the conpound [6], if necessary, after converting to' a active
derivative at the carboxyl group thereof, 5 with a conpound [5]: RL ~ ~
C5] R3 NH x wherein the synbols are the ,same as defined above, to give a
conpound of the formula [4]: x-* R 3 [4] B I 10 CN and subjecting the
conpound [4] to cyclization. Further, the conpound [4] can al so be prepared
by reacting a conpound of the formula [9] with a conpound of the formula
[12]: R R,3 2 Lensma Wherghn L4 is a | eaving group and the
ot her synbo?scgbéogﬂé Ogaﬁgeagoﬁgyggeéga gve. 0 4 SEP 2006 49 The conpound

[4] can al so be prepared by reagllngla conpound of the formula [13]: L5 B
[13] CN |°|

3%
“ /<><ﬁ _/
0 N .
[ ¥
[1-B]

NH Ay

Y

0
wherein A’ is an oxygen atom and the other symbols are the

same as defined above, or wherein A% is a single bond and
the other symbols are the same as defined above, can be

5 prepared by reacting the compound [2] above with a compound

of the formula [3-Bl]:
YA®*-H .~ [3-B1]
wherein the symbols are the same as defined above, and a
compound of the formula [3-B2]:
10 L*-co-1?  [3-B2]
' wherein L' and L® are the same or different and each a
leaving group.
The compound [1l] can also be prepared, if necessary,
through the mutual conversion, wherein the residue Y and/or
15 the substituent for Ring B (R?) of resulting compound [1-A]
or [1-B] 1is adequately converted into a compound [1]
through the mutual conversion by alkylation, reductive
alkylation, amidation, sulfonyl-amidation, amidino-
etherification, arylation, reduction, dealkylation,
20 hydrolysis, quaternary amination, formylation,
pyrrolylation, protection of amino or carboxyl group and

deprotection, etc.

[Manufacturing Process for Starting Materials: Preparation

of compound [2]]



wherein L5 is a |leaving group and the other synbols are the 5 sanme as
defined above with a conpound of the fornmula [14]: R1L RSNGDOSER 286 [ 14 ]
wherein the synbols are the sane as defined above. Further, the conpound of
the fornmula [10] can be 10 prepared by fﬂ)rryl ating a conpound of the
formula [11]: OH B 1 Eli] wherein the synbols are the sane as defined
above. The Processes [A] and [B] above can be carried out in the follow ng
manner. 15 [Process A] The reaction where a conpound [1-A] is prepared
using a conpoungnk?] 0 nd Alpgean ie ut,

conventi onal rnamneEe fgrw%r%%ggt rg(r?q Th%%nl sbg gpggggté?ongygan b%?éoacrerslsed
out by reactpmngrasdogpound [2] with a 20 conpound [3-A], a reactive
derivative thereof sal.t thereof in the presence, or_ absence of a
condensi ng SGBNXELt l&ﬁdtﬁe 58, 9T R helpreSempeUBl &f ddiad EeaEvddger

in an apprr{)gbzqte sol vent. The condensi ng agent includes conventi onal
agents such SEP 2006 50 as N, N-di cycl ohexyl carbodii m de (DCC),

1- et hyls- 3- (3- di et hyl am nopr opyl ) carbodii m de (EDC) or a hydrochl oride

t hereof, car bagq Idiigﬁfazole (CDl), diphenyl phosphoryl- azide (DPPA),

di et hyl cyangphosgptionate (DEPC), etc. Above 5 all, DCC, EDC or a

hydr ochl ori de Bhefeof is pdéﬂerred Exanpl es of the reactive derivative of
t he conpound A 'dﬁﬂ ude those conventionally used such as an acid

wherein the symbols are the same as defined above, into

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

OH
CN

10
wherein the symbols are the séme as defined above,
reacting the compound [9] with a compound of the formula
[8]:
T
La\/c\ 1 8]
OP
15 wherein L° is a leaving group and P! is a protecting group

for carboxyl group, to give a compound of the formula [7]:

I

O
CN (7

wherein the symbols are the same as defined above,

o

deprotecting the protecting group P' of the compound [7] to

20 give a compound of the formula [6]:



hal i de, a m xed anhydride, a reactive ester, etc. Exanples tivator

that can be used for converting the 10 conpound [3-A] into Qﬁéﬁﬁa ive

derivative thereof include thionyl chloride, thionyl brom de, oxalyl

chloride, N hydroxyl am nes such as 1-hydroxysucci ni m de, 1-

hydr oxybenzotri azol e, etc., and phenol s4guch as p- nitrophenol, etc. Above

all, thionyl chloride, oxalyl 15 chloride, 1-hydroxysuccinim de and

1- hydroxybenzotri azole are preferred. The acid chloride nethod is

especially preferable. Exanples of the salt of a conpound [3-A] or a

reactive derivative of the conmpound [3-A] include a salt with an 20

i norgani c acid such asyhydrochloric acid, hydrobromc acid, sulfuric acid,

etc. An acid scavenger is al so usable depending on the nethod to be

enpl oyed, pch i J; |norgan|c or organi c bases. The present reaction
f 3 en it 25 carried out in the presence of a base or

base as a solvent. Exanpl es of inorganic bases include

i norgani c bases such as aﬂkali nmetal carbonates (sodium carbonate,

t i t b tc. L.kal i th t al
ggrﬁiiéfgkﬁﬁg q@?dﬁbc%? ONa %agﬁggé? §%m§|§§|ﬁgﬁégaﬁ ﬁséVSQgﬁ garbonates
(sodi um hysrpgemgathenaapddrth SES) 2006 RlAssi upE hydr ea%e%&tagnat e,

etc.), alkali netal hydroxides (sodlun1hydrOX|de potaSS|un1hydrOX|

l'ithium |Annqmadeea@¢ewﬁ decaind esvef atr ghei cdEsesyl ngtode tthierebdwer
aIkyI m nes, tr|et tributylam ne, 5 diisopropylethylamne, etc.),
tertl ry- éﬁﬁ & (9° O%R zg%]cyclo[z 2. 2] oct ane,

1, 5-di azabi cycl o[ 4. 3. 0] non- 5-ene, 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene,
etc.), amnes (N, /;@Mhylanlllne N, N-di et hyl ani | i ne, 4-

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

a compound of the formula [4]:

R
i f
ey
10

and subjecting the compound [4] to cyclization.
Further, the compound (4] can also be prepared by
reacting a compound of the formula [9] with a compound of

the formula [12]:

S— 1
AL
RN\ /
15 - ®

wherein L* is a leaving group and the other symbols are the

same as defined above.



di met hyl am nopyridine, etc.), pyridine, lutidine, collidine, 10 e Above
all, triethylam ne, diisopropylethylamne, 4- dlnethylanlndbyﬁﬁal d
pyridine is preferred for <carrying out the reaction. The present reactlon
can be carried out in the presence or ahsgence of a solvent, preferably in
the presence of a solvent. 15 Exanples of the solvent include any inert

sol vent which does not disturb the reaction, such as hal ogenated

hydr ocar bons (chl orof orm dichl oronmet hane, dichl oroethane, etc.), aronmatic
hydr ocar bons (be@ﬁ@”%mﬂﬁﬁ&&we[4?YEQHealéﬁCbé p%b?%&%d@ﬁfﬂhdécﬁiﬂgra

di i sopropyl ether, 20 tetrahydrofuran, dioxane, di met hoxyet hane, etc.),
esters (et hygbmpoehdt ef €he. fporamldeslBM:N-di et hyl f or mami de,

N, N- di et hyl acet am de, 1, 3-di net hyl -2-im dazolidinone, etc.), nitriles
(acetonitril-gﬁetc L> dimethyl sul foxide, pyridine, 2,6-luthidine, etc., a

m xed sol ve pri si ng @3] two or nore of these solvents i f necessary,
and al so a re of any one(s) of these solvents and water. It is
preferred to el ect Ciny appropriate sol vent dependlng on the nethod used.
Above all, dichlorongthane, chloroform toluene, | ene, tetrahydrofuran,
di oxane, N, Nb8@Gednmd{ hiy$ f ar heav&Hed SFRLH] ﬁr@@h{rh&c@ﬁ: déyma’?OéSduam MRS 2 0

8 ST, b BSOS LT e

i"met Ny e de. pyridine “are
especially preferr wresent reaction can be carrled out in a wde
range of terrperatupg</:.ﬂ=FEE a 5 tenperature of under cooling to under
heati ng. For exaﬁb e\\ e reaction can be preferably carried out at a

t enperature OC ) the ?lllng poi nt of the reaction mxture,
especially o0 ice- coo ing to 60C. [Process Bj

wherein the symbols are the same as defined above.
Further, the compound of the formula [10] can be

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

OH
[11)]

wherein the symbols are the same as defined above.
The Processes [A] and [B] above can be carried out in
the following manner.
15 [Process A]
The reaction where a compound [1-A] is prepared using
a compound [2] and a compound [3-A] can be carried out in a
conventional manner for amidation. That is, the reaction
can be carried out by reacting a compound (2] with a
20 compound [3-A], a reactive derivative thereof, or a 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



10 The process wherein the conpound [1-B] is prepared by reacting a
conmpound [2) with conmpounds of the formulas [3- Bl] and [3:£ﬁ]SE 5
respectively, can be carried out in accordance with a con t¥ SnQF met hod
for carbonylation in the presence of an gppropriate acid scavenger in an
15 appropriate solvent. Exanples of a |leaving group for a conpound of the
formula [3-B2] include a hal ogen atom Exanples of a conpound [ 3-B2]

i ncl ude phosgene, triphosgene, CDI, etc., and triphosgene is preferred. 20

Exanpl es of jaci d\s¢aW@ENgRT dhsdlida iR T @ecdd on  (bael ude hokhnihe 3-nargani c
and organi c bases. Exanpl es of ~ inorganic bases include al kali netal
car bonat es @smdtuplananbpmapg,)l) perhsdiamicar béRRE e, oresi uhydarisbiatrd deet . )

and alkali petal hydrogen carbonates (sodi ym hydrogen_ carhonate, 25
pot assi um hf/ﬁ%@%ﬁ'car%’%@{ Cgﬂ&ql)d_a@éa%m §D41 7 or gi&rﬁ’ih@ny ROOSHhE e

tri-Iower ag%%g?”&ﬁ%%ﬁﬂ, %hﬁméV%no$é$§#%%ﬁé@én?DEPC), etc. Above

riet
di i sopropyl e amne, etc.), tertiary-
(1, 4-disazabikltycbaf2. 202] oet andydtpbh ldirdzabithereaf4 .13, Qrrdreriesne, 1,
8- di azabi cycl o[ 5.4.0] 30 undec-7-ene, etc.), amnes (N, Ndinethylaniline,
N,N O 4 SEP 2006Ex8mPdest R4 akhpri deeactiiere deryVakingpys dihe, campound

8?/: isgippgbyl g'{;}%éﬁ‘;nmﬁ}]%f&% iﬁh@%ﬁyf‘%ﬁ“‘ﬁ%ﬁ‘?ﬁ%%@aﬁ{ .eg{/?ixllé@r?e% :ar %npraecfiedr red.

5 Exanples gfi1the,sal v@xled Rehyde @Ry ianeidaolwendstam) drcloesaiplst urb
the reaction, such as hal ogenated hydrocarbons (chl oroform '
di chl or onet kdneandi shtdresohanthatet calr, keherseddi EohylcaivrRrting i s8W opyl

cLeT o, Lot e, dlgroney L 2 G e DO LB S aon O 251 ELS
thionyl chloride, thionyl bromide, oxalyl chloride, N-
hydroxylamines such as l-hydroxysuccinimide, 1-
hydroxybenzotriazole, etc., and ©phenols such as p-
nitrophenol, etc. Above all, thionyl chloride, oxalyl
15 chloride, 1l-hydroxysuccinimide and 1l-hydroxybenzotriazole
are preferred. The acid chloride method is especially
preferable.
Examples of the saLt of a compound [3-A] or a reactive
derivative of the compound [3-A] include a salt with an
20 inorganic acid such as hydrochloric acid, hydrobromic acid,
sulfuric acid, etc. An acid scavenger is also usable
depending on the method to be employed, which includes
inorganic or organic bases.
The present reaction may be facilitated when it 1is
25 carried out in the presence of a base or by using such a
base as a solvent. Examples of inorganic bases include
inorganic bases such as alkali metal carbonates (sodium
carbonate, potassium carbonate, cesium carbonate, etc.),
alkali earth metal carbonates (calcium carbonate, etc.),

30 alkali metal hydrogen carbonates (sodium hydrogen carbonate,



N, N- di et hyl acet am de, 1, 3-di net hyl -2-i m dazolidinone, etc.), nitriles
(acetonitrile, etc.), pyridine, 2,6- luthidine, etc., and a m xed_ sgl]vent
conprising two or nore of these solvents, if necessary. It Hgbﬁﬁgf ed to
sel ect 15 any appropriate sol vent depending on the method used. Above all,
di chl oronet hane, tetrahydrofuran, N, N di nethyl formam de,

N, N- di net hyl acet am de, 1, 3-di net hyl - 2- i dazol i di none, pyridine, and the

| i ke are preferred, and dichl oronethane and N, N-di net hyl formam de are
especially 20 preferred. The present reaction can be carried out in a wde

ange of LSMEEELY © LARGIAC {a thehall i ng polal, oL jheeaqian

m xture. For exanpl e, action can be

tenperat Ungdobx146€ (@ ddiam RGIdAdE dO) NpoBh st DEmr BaELRDAR X NUrthium
espeC|aII¥ at a 25 tenperature of under ice-cooling to roomtenperature.
Fur t her nohBdrakide, c@&tdrilng obxamhéePr odesyagniA] loaskes [ Bheltde dbjiective
conmpound [ 1] can alsp _be obtained, jf . necessary, through a t ual

conversi o o%ﬁrcondu%fFﬁgaTﬁ%esfolIobﬁ?&ﬁfﬁ%&ﬁm i), o#%ﬁﬁﬂﬁ&'%ﬁiQQEu t he
resubti ngg30s68aBaYNdenh gl or mukac[ §- Al andior, [ A-Bl; has one or,nore 14
SEP 2006 54Sngie??es agaflabfe to a Fu%fher react%c#Rs l|n the(

substi t uediégabfioycdodip2Y2andtancRi Ng 5B (irmat iy yedfodrr.iang ] iom - ¥-ame,

exanple, a grgtectin group for am ne, alcoholic or phenolic OH_ _ester,
car boxyl i &7 BcRd2ZAPEFECIRAPodel) VBCe T T5 ePife r cRlEGilons PBEDESKy| BYi%n,

rEd“CtiVed?é%%b?&%ﬂﬁiinﬁqidati0”’ su%{gﬁyig%ﬂyﬁ?ﬂfyln

am di no- et cation, 'arylation, réduction, ealkyeétion, hydrof%éis,
quat er nar yimaghpakimdfopgyiHohyl, akiten,) ,Proiracting) amnd idapiot edlinnefe, an no

or carboxyl group, which are conducted when needed, 10 can be carried out

as 16l owstcThe Apryeatildn daniddhvkamire, odiisppaopyhethyilemdne, 4-
dimethylaminopyridine, or pyridine is preferred for
carrying out the reaction. The present reaction can be
carried out in the presence or absence of a solvent,
preferably in the presence of a solvent.

15 Examples of the solvent include ény inert solvent
which does not disturb thé reaction, such as halogenated
hydrocarbons (chloroform, dichloromethane, dichloroethane,
etc.), aromatic hydrocarbons (benzene, toluene, xylene,
ete.), ethers (diethyl . ether, diisopropyl éther,

20 tetrahydrofuran, dioxane, 1, 2-dimethoxyethane, etc.),
esters (ethyl acetate, etc.), amides (N,N-dimethylformamide,
N, N-dimethylacetamide, 1,3-dimethyl-2-imidazolidinone,
etc.), nitriles (acetonitrile, etc.), dimethylsulfoxide,
pyridine, 2,6-luthidine, etc., a mixed solvent comprising

25 two or more of these solvents, i1f necessary, and also a
mixture of any one(s) of these solvents ahd water. It is
preferred to select any appropriate solvent depending on
the method used. Above all, dichloromethane, chloroform,
toluene, Xylene, tetrahydrofuran, dioxane, N, N-

30 dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-



manner, when needed. For exanple, this reaction can be carried out by
reacting a conpound [1] with an al kyl halide such as alkyl %3! ride, alkyl
brom de, alkyl iodide, etc. 15 in the presence or absence of 23 n an
appropriate solvent. Exanples of the basgs usabl e include inorganic and
organi ¢ bases. The inorganic bases include alkali netal carbonates (sodium
carbonat e, potassium carbonate, cesium 20 carbonate, etc.), alkali netal
hydr ogen car bonates (sodi um hydrogen carbonate, potassi um hydrogen

car bonat e, eﬁgdAzolﬁﬁkﬁbheﬂeb9klﬁ¥ﬂé9x%9@§1ﬁ§9dlyﬁéhXPéoﬁkggerPQHas% Hm
hydroxi de, |ithium hydroxide, etc.) Exanples of organic ~bases incl

tri-lower adkyhhﬁfmgtb@nﬁet hydtako reef 028, t r iNoN-yd iawd triey 1 fihi rinssorpirchgpy | eﬁnhiyl

am ne, etc. % rtlar am nes %} 4-di a ablcyclo[2 2 2] octane, 1, 5-
di azabi cycl Yﬁ lBT 2 eCERECialEY Bran &fcl of BRE OPRARRRE 7reastione . ),

pyridine, |ygthdibpe,cacoldd dhpe. igt G vﬂ@é’e ngt e%lé(aéé Al LR 998@ %54

such as 30 sodi um car bonat e, potaSS|un1car and cesi um car bona

SEP 2086 5temperthyramdfAeundersopodpyetbylhaderehepyingi. neroet exaghe,
preferred. An alkali netal iodide such as lithiumiodide, sodium i odide,
pota55|un1|Bﬂ?dEeaEFéoncﬁﬁnap§oP5§f§HG€éY ﬁﬁréheﬁaQUtSaﬁaéltﬁm@ﬁéa¢W§e

W thout i ¥ Fal enC 2t X syl o LAGr B LnFnaltiagnBt HET (ot Ay tuttier

di i sopropyl espbetallyetranydnabur ade-dboxang, td, dodcret hoxyet hane, etc.),
10 am des (N, N-di met hyl f ormam de, N, N-di net hyl acet am de, 1, 3-
di et hyl - 2- iﬁ¥@9§§ﬁ|3 none, etc.), nitriles (acetonitrile, etc.), alcohols

(nethgaol ethan@he BEOB%§%|Wh%E%1% the compound [1-B] is prepared by
reacting a compound [2] with compounds of the formulas [3-
Bl] and [3-B2], respectively, can be carried out in
accordance with a conventional method for carbonylation in
the presence of an appropriate acid scavenger in an

15 appropriate solvent.

Examples of a leaving group for a compound of the
formula ([3-B2] include a halogen atom. Examples of a
compound [3-B2] include phosgene, triphosgene, CDI, etc.,
and triphosgene is preferred.

20 Examples of acid scavenger used in the reaction
include both the inorganic and organic bases. Examples of
inorganic bases include alkali metal carbonates (sodium
carbonate, potassium carbonate, cesium carbonate, etc.) and
alkali metal hydrogen carbonates (sodium hydrogen carbonate,

25 potassium hydrogen carbonate, eté.). Examples of organic
bases include tri-lower alkylamines (triethylamine,
tributylamine, diisopropylethylamine, etc.), tertiary-
amines (1,4-diazabicyclo[2.2.2]octane, 1,5~
diazabicyclo[4.3.0]lnon-5-ene, l,8-diazabicyclo[5.4.0]-

30 undec-7-ene, etc.), amines (N,N-dimethylaniline, N, N-



di met hyl sul f oxi de, pyridine, 2,6-luthidine, etc., and a m xed sol vent
conprising two or nore of these solvents, if 15 necessary. Im‘j§E£B@®erred
to select any appropriate solvent depending on the nethod used. e all,
tetrahydrofuran, N, N-di nmethylformam de, N, N di met hyl acet am de,

1, 3-di net hyl - 2-i m dazol i di none, acetongsrile, ethanol, dinethylsulfoxide,
etc., are 20 preferred and N, N-di net hyl formam de, acetonitrile, ethanol,
and a m xed solvent thereof are nore preferred. The present reaction can be
carried out in a wide range of tenperature froma tenperature of under
cool i ng tdieGhgérniddnieng, 4pdéfhethbl gmahopl@Cdimd, heekel )i ngpppiainef 25
the reaction m xture. The reductive al kylation can be carried out in a

convent i oft&Fif&RRer L Hdded. eFor exadBode t ikl r ebcie oy tanine,

carried oy ;Ry 5 i 3 ound {:11 with a correspondi ng carbqnyl
conpound i )r?E %? s}(aeﬁglgao q?né’S% gﬁér?eoep%q?}%la & At %‘?i%‘é@r%ﬁﬁﬁgﬁéeagent,
or under tlre bréreklPredQ06 56 condition for catalytic reduction in the
presence of an appropriate nmetal catalyst, in an appropriate solvent. In

the Peaction, BXpI@3MFenpifonklie metclvendriidecludeludmy agemts sahvbetused
w thout |im.tation: h ver.,, .. 5.reducing agents which do not affect the

ani de bonds leﬁc.(%és%cﬁ\égs i‘losd?‘lﬁﬁ bg?%h Ol dE ATt ﬁsactéfl”o‘%??nated

bor ohydr | dgaro2adidfilscy fe1 Hes BhET | 8¢ cndluConlih I oL o oBosLAERe,
organi c acids such as acetic acid, etc. or mneral 'acids such as

hydr ochl oeite.aci d, sfthersan badisetivel 10eatded to divsquymeserit reatheon,

whi ch may ilitate the reaction. Furthernore, when the conpound [1] used

is an aniﬁ% %thFHE hrof A19HaANSwi t h o 47 FERQFha¥vetRaR®r as BYErdchl oric
10 esters (ethyl acetate, etc.), amides (N,N-dimethylformamide,
N,N-dimethylacetamide, . l,3—dimethyl—2—imidazolidinone,'
etc.), nitriles (acetonitrile, etc.), pyridine, 2,6-
luthidine, etc., and a mixed solvent comprising two or more
of these solvents, if necessary. It is preferred to select
15 any appropriate solvent depending on the method used.
Above all, dichloromethane, tetrahydrofuran, N, N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-
imidaiolidinone, pyridine, and the like are preferred, and
dichloromethane and N,N-dimethylformamide are especially
20 preferred. The present reaction can be carried out in a
wide range of temperature from -78°C to the boiling point
of the reaction mixture. For example, the reéction can be
preferably carried out at a temperature of -10°C to the
boiling point of the reaction mixture, especially at a
25 temperature of under ice-cooling to room temperature.
Furthermore, after carrying out the Processes [A] and
[B], the objective compound [1] can also be obtained, if
necessary, through a mutual conversion.by conducting the
following reaction(s), on condition that the resulting

30 compounds cf the formula [1-A] and/or [1-B] has one or more



acid, etc., an appropriate neutralizing agent such as an 15 organi c base
(e.g., triethylamne) or -an alkali metal acetate (e.g., sodiliiSEPeppege)
may be added to the reaction, which nay facilitate the reaction. Any inert
sol vents which do not disturb the reacti@w can be used without limtation,
and exanpl es thereof 20 include hal ogenated hydrocarbons (chl oroform

di chl or onet hane, dichl oroethane, etc.), ethers (diethyl ether, diisopropyl
et her, tetrahydrofuran, dioxane, 1,2- dinethoxyethane, etc.), am des

(N, N-di net hyibi et irapi deyvald, b 1o n‘EttdSlyI acetfargtlesr reaction(s) in the

1, 3-di net hyl - 2-i m dazol i di none, etc. 25 nitriles gagcetonltrl le, etc.),
aromatic hy8rBehibBREE (EherfAen&Ir AR %n@nd&%feﬁénge (paiglyohsiterring
(met hanol , &t hapol ex%gﬁ%“o'a’ ehG ekt 5 ‘té(?%frfouﬁsgdfoar @ﬁ&%dﬁ sqly %’Hol ¢ or

conpri sing Foo 6rinsre t h&s& Solven cessary preferred to

sel ect any Eﬁ@hamﬁbat}ﬁ ,Selstent, depebeiyid 0nad,t he v, hQﬁlldﬁ;%i @t@/a al l,
di chl oronet hane, ! 4 SEP 2006 57 dichl or oet hane, tetrahydrofuran

1, . 2-didret hoxyet Bare, re@@th@nslIﬂEIhah&Nlaﬁﬂ@panoredecthar@Mﬁxﬁ%ﬂknd and

di chl t har di chl t dt hydr of
oroferroa. SHTRBCPERL| oreCaRCBELCAPHIBLOb | n AR L TR i cation,

tenperat ur € 5f-L,9a% 4 o he MRS AL M £,0f éﬂé‘&'ﬁ?ky?&‘ehbﬂg th%rdi%‘i%zrs:LsheQidaﬂgerﬂ:ﬂy

exanpl e, the Feacfion can be prefera [y carried out at a temperature of
-10C to t heahdnkitngnpoi pyrrofylaeioeactpontedkiome arespdepabtygctiom unider
ice-cooling 10 to the boili ngggm nt of the m xture. The present reaction

can S|n1IarFVlBQ S r FREPSLY L BBPmlﬂf%qpt%Eec§P§F§FF€dh§ﬁF@g FBREYH i n
t he pdgﬁenc%a be c@?ﬁﬁed*§&%3§§ fgﬁgyages of the metal catal yst include

pal | adi um carbon, platinumcarbon, platinum oxide, Raney
The alkylation can be carried out in a conventional

manner, when needed. For example, this reaction can be
carried out by reacting a compound [1] with an alkyl halide
such as alkyl chloride, alkyl bromide, alkyl iodide, etc.

15 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

20 carbonate, etc.), alkali metal hydrogen carbonétes (sodium

hydrogen carbonate, potassium hydrogen carbonate, etc.),

alkali metal Thydroxides (sodium hydroxide, potassium
hydroxide, lithium hydroxide, etc.). Examples of organic
bases include tri-lower alkylamines (triethylamine,
25 tributylamine, diisopropylethylamine, etc.), tertiary-
amines (1,4-diazabicyclo[2.2.2]octane, 1,5~
diazabicyclo({4.3.0]-non-5-ene, 1,8~

diazabicyclo[5.4.0]Jundec-7-ene, etc.), pyridine, lutidine,
collidine, etc. Above all, alkali metal carbonates such as

30 sodium carbonate, potassium carbonate and cesium carbonate,



15 Nickel, etc. Besides, organic acids such as acetic acid, etc. or

m neral acids such as hydrochloric acid, etc. can al so be adji¢gEPo208he
present reaction, which may facilitate the reaction. 20 Furthernore, when
the conmpound [1] used is an amine in thedformof a salt with a mnera
acid such as hydrochloric acid, etc., an appropriate neutralizing agent
such as an organic base (e.g., triethylamne) or an alkali netal acetate
(e.qg., sodium acetate) may be added to the reaction, 25 which may

facilitate tbeeteygameﬂe,Anangepkoeyweﬂwam@héh d;]gyflpalﬂlé st Wi thare
reaction can be used without limtation, and exanple thereof 1 nclude

et hers (di ephgferrtdr, diisopropyl ether, tetrahydrofuran, dioxane,

1, 2- di met hoxyet hane, et 0 .am des (N N—drnet Qr , .

N - df et ol acet o fafad 1) e tadn Bie shhG nBt gt CoSrh deroriea: ok v
etc.), arorr%a'fdgydbeearse%ﬁ 16@%@%en%tct°|dé%”%ls)8’lk?é" EC AR
(et hanol, ethanol, propanol c.), water, and a m xed sol' vent

conpr|§|ng faoiditabeetbl theselsmlvents i f necessary. It 5 is preferred

to sel ect any aka§pr|ate sol vent dependlng on the nethod used. Above al
t et r ahydr of ur an, ARYNAT@GFet 591 Y8R RantBé Chnsion Bt | dbERUABI Chet deagtdon

preferred.  cand belr A oLyLan, eUAgl sbhandlyg elg Al eontRhAdY

preferred. Thé reaction Can be car out a w

t enper at ur eihe0Uya t eapBeaisur e (@fiathgar ceahdig toamtberprdmtl NG tHeaA,
exanpl e, the reaction can be preferably carried out at a tenperature of
-10C to t hetBérphigrpdiugan, of tHe¥e@got i o mA-dimehassirtdiagid,y f radtd Under

i ce- C?%"ngamlge Oeﬁxﬁnélﬁg¥h§&flrmamlde, N,N-dimethylacetamide, 1,3-

dimethyl-2-imidazolidinone, etc.), nitriles (acetonitrile,
etc.), alcohols (methanol, ethanol, propanol, etc.),
dimethylsulfoxide, pyridine, 2,6-luthidine, etc., and a
mixed solvent comprising two or more of these solvents, if

15 necessary. It is preferred to select any appropriate
solvent depending on the method used. Above all,
tetrahydrofuran, N,N-dimethylformamide, N, N-
dimethylacetamide, 1,3~-dimethyl-2-imidazolidinone,
acetonitrile, ethanol, dimethylsulfoxide, etec., are

20 preferred and N,N-dimethylformamide, acetonitrile, ethanol,
and a mixed solvent thereof are more preferred.

The present reaction can be carried out in a wide
range of temperature from a temperature of under cooling to
under heating, preferably at -10°C to the boiling point of

25 the reaction mixture.

The reductive alkylation can be carried out in a
conventional manner, when needed. For example, this
reaction can be carried out by reacting a compound [1] with
a corresponding carbonyl compound in the presence of an

30 appropriate metal hydride reducing agent, or under the



The am dation can be carried out in a manner simlar to the

above-nenti oned reacti on between a conpound [2] and a corrpoueg %E}m when
needed. The sul fonyl am dation can be carried out in a 20 conVéentio

manner, when needed. For exanple, this reaction can be carried out by
reacting a conpound [1] with an optiongl |y substituted al kyl sul fonic acid
halide in the presence or absence of a base in an appropriate solvent.

For the reaction, simlar acid scavenger, solvent and 25 reaction
tenperature to those used in the am dation reaction between a conpound [ 2]

and a conpesdtt{ch Alfoabo¥etatanibe emiavies, The @l dppesehheridd cati on can
be carried out in a conventional nmanner, when needed. For exanple, the 30

reacti on RProRriareiRetelt chyalyatti hy anceppoopdiptk whiledtSEP 2006 59
2- br onoet hyl iigcy ate _or 2-chloroethyl isocyapate in the  presence or
pr

absence of an Fi af & 3P s cadhgercaH Sh-12pdt opf'PhEL sBYFEAES
Exanpl es pbakditnpasgerisabl gyl ie Udeed oL 0ABLE aff%g?ﬂ&?ﬁ' opasey, The

i norgani ¢ bases 1nclude al kali netal carbonates um car bonat €,

pot aSsi unredubimat egenesi whidardonade, aéfeck, talkainidet Bbnhydeegen
carbonates (sodi um hydrogen carbonate, potassium hydrogen carbonate,
etc.), ePRCRERANPPELUBY Rt IvesSetiymdEr L pEetonEr beGoRYRYH AR nes

triethyl i i t i . ii | et hyl i , tc.), t t- i
AL e o T R O e TS WS AN
1, 8- di azabi cychef bads 0] wrdearit ea€idet gukh a8 ngseti N Ndigret bykanigy ne,

N, N-di et hyl ani l'ine., 4-dinmethyl 15 am nopyridine, etc.), pyridine,
| uti di ne, “¢B¢¥2Hi peldet cuchbayehdfirochipeipylaaiiche et can also be

diif8pr0pgégégy%%ﬁiQﬁeagﬁesent 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, etc., an appropriate neutralizing agent such as an

15 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 limitation, and examples thereof

20 include halogenated hydrbcarbons (chloroform,
dichloromethane, dichloroethane, etc.), ethers (diethyl
ether, diisopropyl ether, tetrahydrofuran, dioxane, 1,2-
dimethoxyethane, etc.), amides (N,N-dimethylformamide, N,N-

dimethylacetamide, 1,3-dimethyl-2-imidazolidinone, etc.),

25 nitriles (acetonitrile, etc.), aromatic  hydrocarbons
(benzene, toluene, 'xylene, etc.), alcohols (methanol,
ethanol, propanol, etc.), water, and a mixed solvent

comprising two or more of these soclvents, if necessary. It
is preferred to select any appropriate solvent depending on

30 the method used. Above all, dichloromethane,



preferred. The present reaction can be carried out in the presence or
absence of a solvent, preferably in the 20 presence of a solW&rfEP 20§
inert solvents which do not disturb the reaction can be used w thout
limtation, and exanpl es thereof include hal ogenated hydrocarbons
(chloroform dichl oronet hane, dichl ordst hane, etc.), aromatic 25

hydr ocar bons (benzene, toluene, xylene, etc.), ethers (diethyl ether,

di i sopropyl ether, tetrahydrofuran, dioxane, 1, 2-dinmethoxyethane, etc.),
am des (N, N-di net hyl formam de, N, N-di net hyl acet am de,

1, 3- di met Bych2oraethanki di nofietradtydrp fumay,i | es I atetionthdd e tiedre,) ,
dirnethylsukgoxige, 3% pyridine, 2,6-luthidine, etc., and a m xed sol vent
14 SEP 20B88TR8BCLompFrEERe Lrwo RICRARIAL of these dsRvemzefsarreasecesdty.

Above al | gidheBloneaRERaNe, 4t ehiaydielyean., ] Nte;#gﬁ#aﬁngngﬁcgieetc'
preferted.

are preferred and tetrahydroturan is nore e reaction can be
carried ostpenialiwdpredrgeedfl. tenperature froma tenperature of under
cooling to under heating. For exanple, the reaction can be preferably
carrred out at TBet &RFETEQ eCBR PROCCRBriAG I5vil i A poi wikde ofane rafacti on

ure SSREEaLlyC ANt e GO0l g, 10,16, o0 SlpeLal i The

aryl ati on can be carried ou n conven

exanpl e, hBatifgcti OFCAN dQmA [ | eheOUlcRYtiSACt £AY A comauwd-{d], W th a
hal ogenated aryl conpound in the presence or absence of an appropriate 15
base in afaappeepriat @tsa vianpe Bt esf of 1ORE Iras echeu sl 16 igngbaictet

i norgani c %n% organi.c bases., The inorganii bases include al kali netal
o] he actlion mixture, espécially from under ice-cooling

10 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

15 Nickel, etc. | |

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

20 Furthermore, when the compound [1] used is an amine in
the form of a salt with a mineral acid such as hydrochloric
acid, etc., 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,

25 which may facilitate the reaction.

Any inert solvents which do not disturb the reaction
can be used without 1limitation, and examples thereof
include ethers (diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, 1l,2-dimethoxyethane, etc.),

30 amides (N,N—dimethylformamide, N,N-dimethylacetamide, 1,3-



carbonat es (sodi um carbonate, potassium carbonate, cesium carbonate,
etc.), alkali netal hydrogen carbonates (sodi um 20 hydrogen cailgogﬁ.t %008

pot assi um hydrogen carbonate, etc.), etc. Exanples of organic bases
include tri-lower alkylamnes (triethylamne, tributylam ne,

di i sopropyl ethyl am ne, etc.), tert-am ne8 (1,4- diazabicyclo[2.2.2]octane,
1, 5-di azabicycl o[ 4.3.0]-non-5 25 ene, 1, 8-di azabicycl o[5. 4. 0] undec-7-ene,
etc.), amnes (N Ndinethylaniline, N N-diethyl aniline, 4-

di met hyl ami nopyri dine, etc.), pyridine, lutidine, collidine, etc. Above
al |, trieChypedrivde 2-dm 1A ;am ¢S - ) potassiai carbydeoearkens are
preferred., .30 _The present reactjon can be _carried out in the 04SEP20 61
oresence of “ABSESe %O%auesrbef’ven}i‘é’f%?gferﬁEFy)i’n tanlé:Ol'ﬁ?]e%eng‘%e anPsol vent .
Any i nert solavent,s Wdphidn nole StuUrbddier Teatidon, Gancbe Usstbud hout
limtation, and exanpl es thereof i ncl ude aromati ¢ hydrocarbons (benzene,
t ol uene, xypmpre,sietr.two ettherasr o difetthdsetdiervent § sopf opyteeshey, It
tetr%yydrofuran, di oxane, 1, 2-di nmet hoxyet hange, etc.i, am des

(N, N=di metiy PEGERERcde FON S@ IR Gre WY ARRERRIGEALe Selvent depending on

4} et hy! -2l dagahddl nages et C andblrl Les ( ggﬁeef&rggggo?fuﬂa%ﬁt %) -

al cohols (neth et hanol, propan

di met hyl sdifvesdhgd, f qryrandides, Rebhbnbhij digthar@ilc,. , etand A-d1i gedrsptyent
conprising two or nore of these solvents, if necessary. Above all, xylene,
t et r ahydr GG &¢ trauvwdad fnstany aettanele, atirmphetéyt. 2arei dapetidihvne, 15
et hanol , %ﬁ% éyygd etc. are. preferred and tetrahydrofuran

N, N- di met hylacetam'de and 2-butanol are nore preferred. The reaction can be

carmiced out inThmeM deakNee @fan 1EEPREALYRR fEOM ANt eNPRRALUNE Rfe UnEeEr
cooling to under
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
15 to room temperature.
The amidation can be carried out in a manner similar
to the above-mentioned reaction between a compound [2] and
a compound [3-A], when needed.
The sulfonylamidation can be carried out in a
20 conventional manner, when needed. For example, this
reaction can be carried out by reacting a compound [1] with
an optionally substituted alkylsulfonic acid halide in the
presence or absence of a base in an appropriate solvent.
For the reaction, similar acid scavenger, solvent and
25 reaction temperature to those used in the amidation
reaction between a compound [2] and a compound [3-A] above
can be employed.
The amidino-etherification can be‘ carried out in a
conventional manner, when needed. For example, the

30 reaction can be carried out by reacting a compound [1] with



heati ng. For exanple, the reaction can be preferably 20 carried out at a
tenperature of,-10C to the boiling point of the reaction m xt re
especially fromroomtenperature to the boiling point of the eaé“c?mﬁ

m xture. The reduction can be carried outggn a conventional nanner, when
needed. For exanple, the reaction can be 25 carried out by reacting a
conpound [1] with an appropriate reducing agent, or with hydrogen in the
presence of a netal catalyst in an appropriate solvent. In the reaction,
any convent ip0RglomcRAHHGING RA8MHIEa tdNor Pe-Usedr¥etAQU 1lsid alican:; hawgyer,
metal hydride reducing 30 adgents such as |ithiumalum nidm hydri de,
lithium 14 BERS2006 &2 dwrahyerofleansagbunpbbabhydriide,seatvengaretial srsuch
as zinc, iron, stannum etc., and metal salts such as tin chloride, etc.
are pref érr@é’,pr%lﬁ&ealsﬁ'é’@éﬁ'as stannum etc. and nmetal salts such as

tin chloride, etGy38JOrErPr&f&r ieded bt %\A tq.?i%cﬁﬂ{lyc%e% %igégﬁggﬁgatin%"

any conventional netal catalysts can be use ron; however,
pal | adisum cardaemidRaveye N ckelhe Raneyggabal bagaisat i Nobudexiad&alat etarle
preferred and netals such as Raney N ckel, etc. are nore preferred.

Fur t her nor e CaFERERdIaTy 6P EhEM 1 CaRbRGE cus kP L2 Hil YR aCEirePred®  sopet iWes be

facilitated it is rrie .U r.a cidic condition in, the co-
exi st ence of %4 mnr?_etﬁedl ea%?’d)_ ’su%iﬁﬁ%%lh@%&géhﬁgﬁr@g&ﬁ d:’argqo&la Tt %chl_e%ti on
where a met aiydwijdrdecawyﬁa@g,ag%@tass§mw_saq;,dxa@ed negtpeekent sewhich do
not disturb the 15 reaction can be used wthout |limtation, and exanpl es

t hereof inclafde et heEkafgiletshy| ot hergadiiicsoprapys etimarlude et tahydowdwr an,

di oxa 1, 2-di_net hoxyet hane, etc.).. m.des_ (N, N-di net hy] f or ] de,
N, N- diet hyl rﬁarﬁ“d“e,s 1, 3- di met'fyr-e50VIEEAREr | di none, e{:’é??g’?ﬂ%’a’??c

hydr ocar bongyi i sopropylethylamine, etc.), 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, etc.), amines
(N,N-dimethylaniline, N,N-diethylaniline, 4-dimethyl-

15 aminopyridine, etc.), pyridine, lutidine, collidine, etc.
Above all, triethylamine and diisopropylethylamine are
preferred.

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

20 presence of a solvent.

Any inert solvents which do not disturb the reaction

can be used without limitation, and examples thereof

include halogenated hydrocarbons (chloroform,
dichloromethane, dichloroethane, etc.), aromatic
25 hydrocarbons (benzene, toluene, xylene, etc.), ethers

(diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane,
1, 2-dimethoxyethane, etc.), amides (N,N-dimethylformamide,
N,N-dimethylacetamide, 1,3-dimethyl~2-imidazolidinone,
etc.), nitriles (acetonitrile, etc.), dimethylsulfoxide,

30 pyridine, 2,6-luthidine, etc., and a mixed solvent



20 (benzene, toluene, xylene, etc.), alcohols (nethanol, ethanol,

propanol, etc.), water, etc., and a nmi xed solvent conprising th SEP 2006 e
of these solvents, if necessary. It 1is preferred to select any appropriate
sol vent depending on the nethod used. 25%dn the reaction where a netal
such as zinc, iron, stannum etc., or a netal salt such as tin chloride,
etc. is used, any inert solvents which do not disturb the reaction can be
used without limtation, and exanples thereof include water, alcohols

(et hanol , ebhaR9king0 tWPPEROINBEE. bf esieds Geth¥htacet ptenldsdaryet hers
0 4 SEP 2006 3 (diethyl ether, diisopropyl ether, tetrahydrofuran, "1, 2-

di net hoxyet Ahn®e et @], am déshiNrNmgitimenky| f orpaintaleydiN faran, N, N-
di met hyl acet.am de, .1, 3-di net hyl - 2-i m dazol i di none, etc.),  nitrjles
(acetonitrigé?eggg;%?rﬂﬁﬂgaF?c‘ﬂﬁﬁroéﬁ?béﬁ?ﬁ?ﬁ%ﬁ%z%ﬂ@,qﬁﬂﬁﬁ%ﬁgran%%k,

etc.), and agnxed ?Q%fgg} gconprising two or nore of these solvents, if
necessary. It 1s pre errea to sel ect any appropriate solvent dependi ng on

the method used. Theoweaitioret byh aceta@ierisa@t et oinaa mixds sehgyentof
conprising water and an al cohol, an ether, an_ 10 amde, a nitrile etc. is
preferred. FRTPREAFBEBt ifdiPMher & SHPTaFea i oh nadesr reeelbR@ A unser

presence of h%ggghglédca?ﬁ%a:e’}iaﬁﬁﬁté nel’t%esog§§gtcio}qhi 8h %)e n?ﬁtredf-eSta%{]lg/ the

. . an
reacti on can W dti on, exanpl €St here Inclu

al cohol s, ethetsedabuphatti & kenyshoaardods, - a0 ogBtbC thedeeankensoad des,
esters (ethyl acetate, etc.), organic acids (formc acid, acetic acid,
propi oni ¢ a®ifd the irgagdricacatizxtwes d, eepecialand faom rediesdlamertooling

conpri,si ng two_or re of these solvents, if necessary. It is preferred to
selecg%any éﬁpF88Pr§F@pe§6%§5FVent dependi ng on the nethod used.

The arylation can be carried out in a conventional
manner, when needed. For example, the reaction can be
carried out by reacting a compound [1l] with a halogenated
aryl compound in the presence or absence of an appropriate

15 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, etc.), alkali metal hydrogen carbonates (sodium

20 hydrogen carbonate, potassium hydrogen carbonate, etc.),
etc. Examples of organic bases include tri-lower
alkylamines (triethylamine, tributylamine,
diisopropylethylamine, etec.), tert-amines (1,4-
diazabicyclo[2.2.2]octane, 1,5-diazabicyclo{4.3.0]~-non-5-

25 ene, 1,8-diazabicyclo([5.4.0]undec-7-ene, etc.), amines
(N,N-dimethylaniline, N,N-diethylaniline, 4-
dimethylaminopyridine, etc.), pyridine, lutidine, collidine,
etc. Above all, triethylamine, diisopropylethylamine,
potassium carbonate, etc. are preferred.

30 The present reaction can be carried out in the



The present reaction can be carried out in a wwde range of tenperature

froma tenperature of under cooling to wunder heating. For enqn@,@gﬁhe
reaction can be preferably carried out at a tenperature of -10C't h

boi ling point 25 of the reaction m xtures; The hydrogen pressure used in
the catalytic hydrogenation reaction is generally about 1-100 atm The
reaction time for the present reaction varies depending on the kind of the
reduci ng agent or the activity 30 of the catal yst used; however, it is

general |y bgtusencd4SEP20Qbkenbd abeut 10 sEhdhes apd 24, hguks. jfhe hg
deal kyl ati on can be carried out in a conventional manner, en needed. For
exanpl e,. thikseseraet pbnacanlbentcarried out by reacting a conmpound [1] with

an appropriate 5_deal kyl ati ng agent i Eﬁgropriate sol vent or w thout
oeégh non eStivedl Whrehagaction

.an

sol vent. Any con{B¥t iRt LR i Kgisge _ _ _

limtation ogpd eefgread gxppples Lhaneak dac ugﬁd;wreggm hlelr Qe hor on
10 a oride,

trichloride, 1odotrinethylsilane, um niurh (| C pyridinium

chloride, etacludad abatond rihydadebdmdot befethyl SitdNeene] Cxyalktie,
preferred. Any inert solvents which do not disturb the reaction can be
used wi t houBtFi it at iedierand ekbifitesl t hepbber, i ncHédechappyénat ether,

hydr ocar bon hl or.of 15. di.chl oronethane,. _di chl or get hane, etc.),
a)r/n' des (N, N‘?S%%%bﬁ??f’gp%ﬁfde, ORAFE et hﬁ'_?c‘é’tl&‘rﬁt ,ny?: 2iitet hyi-2 -
i ni dazol i di BRABeset @7, IN-dliddtH Esr et oad | r il R-aehethy1888tamiAbYed 30l vent

conprising two or nore of these solvents, if necessary. It is preferred to
sel ect any dppetprilateimidagolidinodeperetag) onntheiheshddastenitiide,

react&%n Cagtgg)?aréigghg é H%e ﬁgé% ;ag%%a%%l, propanol, 2-butanol,
etc.), dimethylsulfoxide, pyridine, 2(6—luthidine, etc.,
and a mixed solvent comprising two or more of these
solvents, if necessary. Above all, xylene, tetrahydrofuran,
N,N-dimethylacetamide, 1, 3-dimethyl-2-imidazolidinone,
15 ethanol, 2-butanol, etc. are preferred and tetrahydrofuran,
N,N-dimethylacetamide and 2-butanol are more 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

20 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 réaction mixture.

The reduction can be carried out in a conventional
manner, when needed. For example, the reaction can be

25 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

30 agents such as lithium aluminium hydride, lithium



tenperature froma tenperature of under cooling to under heating,
preferably from-78C to the boiling point of the reaction n§xXt3gpe 5 The
hydrol ysis can be carried out in a conventional manner, when needed. The
guaternary am nation can be. carried out in a conventional nmanner, when
needed. This reaction can be conductedéin a simlar manner to the
above-nentioned 30 al kylation. 0 4 SEP 2006 65 The pyrrolylation can be
carried out by, for exanple, reacting a conpound having an am no group
with tetrahydro- 2,5-di methoxyfuran in the presence of an acid in an

appr opr i dpersbidehte, 5spanpl borohydhd daci @ d.ncimedm lan sargani< zicial such

as formg acid,tacetic acid, pro ionLc acigt trifluoroacetic _acjid, etc.,
and a mi nef8F aditd"8d ' & ChdeHEﬂPB? 2laEpdts BRED WS i tacGROEAR al so be

used as acsol vanle Arrdneid, SBhUEHSeaid addhl ban {0ahfiG, abye Mepl oned

10 organic acids and m neral acids, 0 not he " T€action can
be used wnehaiit shilfrst atichn asandirexanpbesdef heteof airacimide het ogenated

hydr ocarbons (chl oroform dichl oronet hane, dichloroethane, etc.), aromatic
hydrgcar boRs élb%nz%%%ll’%}%eﬁ&dm%@?l%c. )angt Vet jehat hytetatlher

o sopronukegiiger eliahvger gy, dianance 1 g pRUbRYCLIBNS, T c ).

am des (N, yl f or mam ace
1, 3-di met byl i2diinindazebbdj noRaneyet Sidokdli, ! I ida@% aGeiMd F i 1163 atefyfim -

etc., and oraanic acids are preferred. 20 The reaction can be carried out
in a w deC¥afife 6f-C-t &¥Senst Yednaadt Bapel at anehofasurikare bl cadl t o
under  hegtLng.. Al ef8Lably [faMad8C ta LR ROLLINY PO, O s the vy

10 method used, the reaction can sometimes be facilitated when
it is carried out under an acidic condition in the co-
existence of a mineral acid such as hydrochloric acid, etc.

In the reaction where a metal hydride reducing agent
is used, any inert solvents which do not disturb the

15 reaction can be wused without limitation, and examples
thereof include ethers (diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, 1l,2-dimethoxyethane, etc.),
amides (N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-
dimethyl-2-imidazolidinone, etc.), aromatic hydrocarbons

20 (benzene, toluene, xylene, etc.), alcohols (methanol,
ethanol, propanol, etc.), water, etc., 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.

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

thereof include water, alcohols {(methanol, ethanol,

30 propanocl etc.), esters (ethyl acetate, etec.), ethers



reaction m xture. The protection of an am no or a carboxy group, or 25
deprotection of the protected group can be carried out, wherygepezis
according to any of known methods. [Mnufacturing Process for Starting
Materials: Preparation of conpound [2]] ) The reaction for converting
the al dehyde group of 30 the conpound [10] into a cyano group to give the
conmpound 0 4 SEP 2006 66 [9] can be carried out by reacting the compound
[10] with a hydroxylam ne or hydrochloride thereof in the presence or

absence of sediethylor SBAEYr ) N AN RPVFARFI abensol veply 4  debydEahi ng agent
¢

may be added. The sol vent avail able i ncludes an organ ower Tat_ty acid
such as for gilgeabiogyethawevertd.t ,i smidefser(Ned-dd meelhgGtf crmaapipteypm, at-e

sol vent depgndi on the nethod ysed. The present reaction can be carried
out in a mﬁ%&mnggééc afig 'eraﬁugéq%m%%@¥%ﬂ%ﬁ&ﬁ%ﬂﬁﬁQi%§1Qﬁﬁﬁn dﬁﬁ%ﬁng Eo
10 under heagtirRg. Sfor . +the_reacfion, can fera carried ou

at a terrpergltl&?glgfs un%?g?ég%g%gﬁehg t%téf)h)e’ boﬁ?rﬁégb%i n?%%%rc}‘ﬁ?erk?oélzfctl on
m xture, esgbenalehny,at tbheenbi | kplepei NtedE. | he f@ACtd ONpied Urd 1 e} The
next reaction between the resulting conpound 15 [9] and the conpound [ 8]
to give theCOBRESFARI EFOcan W@rec@ﬁrﬁ@@S@uﬁoﬂﬁe@tﬁonwéhﬂmmnaﬁﬁnanneﬁtgor
0-al kyl ation_o ol._conpaound.._The present .reaction ca e carried out
by reacti ngqtsh%rggr?%%%ﬁdlt[@]semetcﬁ R EERESERG TS SOt VRt ing on

solvent in the pieseteustda bageove By 1',usifgy1 2Q-g¥gh -2 h@é@? S Lpe 5
solvent. The leaving group in the conpound [8] can be prefera ?y, ?or

exampl e, a RaK6gesoavemt Erawmylied nef va tepr eher med airothedti gy griougy f an t he
carbo&%l gr%%ﬁd%t %h%itrile etc. is preferred.

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

15 hydrocarbons, aromatic hydrocarbons, amides, esters (ethyl
acetate, etc.), organic acids (formic acid, acetic acid,
propionic acid, trifluorocacetic acid, etc.), and a mixed
solvent comprising two or more of these solvents, if
necessary. It 1is preferred to select any appropriate

20 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

25 of the reaction mixture.

The hydrogen pressure used in the catalytic
hydrogenation reaction is generally about 1-100 atm.

The reaction time for the present reaction varies
depending on the kind of the reducing agent or the activity

30 of the catalyst used; however, it is generally between



compound [8] include a lower alkyl group and a phenyl-lower 25 alkyl
group. Exanples of the base usable include both the |norgan| Ssg{}gaﬁegamc
bases such as al kali netal carbonates (sodi um carbonate,

carbonate, etc.), alkali netal hydrogen carbonates (sodiunlhydrogen
carbonate, potassium 30 hydrogen carbongie, etc.), alkali netal hydroxides
(sodi um 04SEP2008 67 hydroxi de, potassium hydroxide, |ithium hydroxide,
etc.), alkali nmetal hydrides (sodium hydride, etc.), alkali netal

al koxi des (sodi um nmet hoxi de, potassiumt-butoxide, etc.), tri-|ower

al kyl am ngg oGl i1@t RilRAde o dd i PUtybapsne, S diisopropylethylanine, etc.),
tertiary-am nes (1,4- diazabicyclo|2.2.2]octane,

1, 5- di azabi cyclTdje4 B ol Si@mecanl b dazabidyohd[ n4 a0loondemti-carn,
etc.), amnes (N N dlnethylanlllne N, N-di et hyl ani |l i ne, 4-

di met hyl afPRESYri dipel &eeded ‘pyrl"%ﬁll"f\eexlaﬂ‘ﬁl(ﬁfnethéél IHegicid.on 0cahc beabove

o cf or 1 60° > X eplSE TVt ERSB TanE IRERUI g | ni LBy ERP TN O Foos

not @i st utkeatlkelaedeld ongeatichims alfth a?@&o@ﬂ:&ue gesane, det hylteidud
ket one, etc.), aromatic hydrocarbons 5 (benzene, toluene, xylene, etc.),

et hers (dﬁ@@ﬁfptether di i sopropyl ether, tetrahydrofuran, dioxane, 1,2-

e o ot SR by ST OBy B Mg g

(acetonitniihea@ticmn), é‘ﬁ@owéféf@é@a@!amﬂ%?m&hmz%%fprPﬂ?@f‘g&e 20% nol ,
etc.), dlnethylsquOX|de pyri di ne, dine, etc
sol vent c(aﬂmblrsmglet,m obormmr e ot rtilmdse rsiaie/ent S,J.oldfotrtei@rmwlysﬂﬁima/e all,

ketgg ch  as acetone nmet hyl et hyl ketone, etc., and am des such as

| et Ay ERARHR déI LN NHIRE I aci et ium3chloride, etc., and

boron tribromide, iodotrimethylsilane, etc. are preferred.
Any inert solvents which do not disturb the reaction
can be used without limitation, and examples thereof
include halogenated hydrocarbons (chloroform,
15 dichloromethane, dichloroethane, etc.), amides (N, N-
dimethylformamide, N,N—dimethylacetamide, 1,3-dimethyl-2-
imidazolidinone, etc.), nitriles (acetonitrile, etc.), and
a mixed solvent comprising two or more of these solvents,
if necessary. It is preferred to select any appropriate
20 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.
25 The hydrolysis can be carried out in a conventional
manner, when needed.
The quaternary amination can be, carried out in a
conventional manner, when needed. This reaction can be

conducted in a §imilar manner to the above-mentioned

30 alkylation.



25 di net hyl - 2-im dazol i di none, etc. are preferred. The present reaction can
be carried out in a wwde range of tenperature froma tenperature under
cooling to under heating. For exanple, the reaction can bel brégpe |y
carried out at a tenperature of under icezooling to the 30 boiling point
of the reaction mxture. 0 4 SEP 2006 68 An alkali netal iodide such as
lithiumiodide, sodium iodide, potassiumiodide, etc. can al so be added,
which may facilitate the reaction. (3) The reaction for renoving a

protecting gfOUpTﬁé0§Kr§o&9@a%Q@BOwﬂi[H@ tDrfiae dhe soppesrndlkénpaan be
carried out by a nmethod generally used for the deprotection of carboxyl

group. (4) Thectéagt Rorofpousshdesing aheasbnpoghdups5pinnt e tided venepound
[6] to give tge conEoundﬁ{f% can bet&nar,ried 10 OUtrfrin a manner simlar to
that for redcti AGRERRCEEHPOERd 2] Gt h PERESRGRpodid P3- A]a.Cl?S) thed?
reaction fog )_Lg#)g_.;g@g theyeprpound [4] to give the conpound [2] can be
carried out 85 treating the conpound [4] with a base in an appropriate
sol vent. 15 Exanpkespbést b€ Ere atsiadd einatbdeleabobhgbhéci noidasurh axd

organi ¢ bases such as al kali metal carbonates (sodium carbognate, potassium
carbonate, éPEMC AKAi #ethic R¥dCoxiREPIIVER uAthidr Sbildd 1oFsasssilivm

v %, Bl Ve 0 92 ek, Sl o b YRR CoU Ui

t - but oxi de, e@k¢. Whithi akawer calnkwlad mes uddd elshy adlrvent.tributyl am ne,

di i sopropyl ethylam ne, etc.), tert-amnes (1, 4-diazabicyclo [ 2 .2 .2

]octane, 1, 5-di &rsbiieg&ltosplyedt®,] in peldlisione to the above-mentioned

h E; g:1 fﬁg: % I%:aﬁg %ﬁ{]&‘s”daex?a 088 a8t Gdras?® AT ASSad N D dig TRt iyhanid ne,
reaction can be used without limitation, and examples
thereof include Thalogenated hydrocarbons (chloroform,
dichloromethane, dichloroethane, etc.), aromatic
hydrocarbons (benzene, toluene, Xylene, etc.), ethers

15 (diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane,
1,2-dimethoxyethane, etc.), amides (N,N-dimethylformamide,
N,N-dimethylacetamide, 1,3-dimethyl-2-imidazolidinone,
etc.), nitriles (acetonitrile, etc.), etc., and organic
acids are preferred.

20 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 protection of an amino or a carboxy group, oOr

25 deprotection of the protected grouﬁ can be carried out,
when needed, according to any of known methods.
[Manufacturing Process for Starting Materials: Preparation
of compound [2]]

(1) The reaction for converting the aldehyde group of

30 the compound [10] into a cyano group to give the compound



di met hyl am nopyridine, etc.), pyridine, lutidine, collidine, etc. Above
all, alkali netal carbonate, alkali netal al koxides, '

di i sopropyl et hyl am ne, pyridine, etc. are preferred. 30 Th% 6#@5@H§
reaction can be carried out in the 0 4 SE 2006 69 presence or absence of
a solvent, preferably in the presence of a solvent. Exanples of the

sol vent include any inert solvent which does not disturb the reaction,
such as aronmatic hydrocarbons (benzene, toluene, xylene, etc.), 5 ethers
(di ethyl etheér, cdin depropyliecet bert, byetresryrdmef wihan comghomraneg,10] with a

1, 2-di met hoxyet hane, etc.), am des (N, N dinmethyl formam de,

N, N- di et hy PYEECavigaing Ri ppergrhrorigedidsreaitndie, the cPresgnce 1us
(acetonitrile, etc.) I S nal , h - no - hut ang| ,
etc.), 10 dﬁﬁgfﬁvﬁéu?ffggggg& d¥§| fﬁ%,q%;éﬁﬁu?ﬁ?%?ﬁgggggc.%d%g%ﬁﬁi n?&ed
sol vent conplehsidra tiwey Okgante iy t Beseaggbdent sThef soeeEssardtra A al |,
xyl ene, tetrahydrofuran, N, N dinethylformam de, N, N-dinethyl acetam de,

1, 3- di et hy inzludeisdaol uvavhe, larehafd@ttpyadidi neucet es foemgicefagidd, 15

and N, N-di net hyl acet ani de_and 1, 3-di,net hyl -2- im dazolidingne are

copect al |y PPOFaRred L ornes pPESERE Fenct] ohe KSRt DE  APFFERTOdES, Pl Vit
range of tenpeyidiing oM MR atuYL of under cooling to under heating,
preferably at "a tenperature of under ice- 20 cooling to the boiling point

of the reaction ribe upeeséhy Menateiamt | crnbebeweaririedcoopound [ 8] itk t he
conpound [12] to ] can be carried out_ in the presence

gi ve the c%gﬁfund %ﬂ
of a base i ¥ GRS OIS oM i TSRREAHINE Ofhe el IRP 1 Upt9 n
t he cqompound, He 06y . 23y ‘f‘e{]ﬂ ly, i AXapl & aDalogene ALAM)
Exanpl es of the base usdable in the present reaction
carried out at a temperature of under ice-cooling to the
boiling point of the reaction mixture, especially at the
boiling point of the reaction mixture.
(2) The next reaction between the resulting compound
15 [2] and the compound [8] to give the compound [7] can be
carried out in a conventional manner for O-alkylation of a
phenol compound. The present reaction can be carried out

by reacting the compound [9] with the compound [8] in an

appropriate solvent in the presence of a base or by using

20 such a base as the solvent.
The leaving group in the compound [8] can be
preferably, for example, a halogen atom. Examples of a

preferred protecting group for the carboxyl group of the
compound [8] include a lower alkyl group and a phenyl-lower
25 alkyl group.

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

30 hydrogen carbonate, etc.), alkali metal hydroxides (sodium



i nclude the inorganic and organi c bases. The inorganic bases include

al kali netal carbonates (sodium carbonate, potassiunlcarboqf%

al kali metal hydrogen 30 carbonates (sodi um hydrogen carbona po SS|um
hydrogen 0 4 SEP 2006 70 carbonate, etc.g7 alkali netal hydrOX|des (sodi um
hydr oxi de, potassi um hydroxide, |ithium hydroxide, etc.), alkali netal
hydri des (sodium hydride, etc.). A mxture of cesium carbonate and sodi um
i odi de can al so be used. The organic 5 bases include alkali netal al koxides
(sodi um met hgxirdei depotastsi aymum bhydxbstedegt A Dthium - howesxabky! addes
(triethylam ne, tributylam ne, diisopropylethylamne, etc.), tert-am nes
(1, 4- di azabpeyéré[ neLa é]ééFHﬁékﬁi Sso@l%ﬁabY@yéﬁé[4GBCGPmoﬁﬂﬂﬁdﬁeHﬁtal

1, 8- di azabi 0 d en etc. anlne N, N- di,ret hyl ani | i ne,
N, N- diethy%anl lée% &%géﬁﬂyﬁéﬁgﬁg gFl Qas Sty ! éVFPEFﬁS Rﬁgdine
and CO|||d|&Qa—&bﬂerAbO%ﬂJ%HamﬁH¥§J' WEE@Eth?@EQQH@teS tributylamine,

dii sopropyl ethylam ne, pyridine, etc. are preferred. In the present

reacti &n, thkdisepeopryderbydanines al setbe)used werialsoyvanineExanpllest-of

t he solvent usable in.t resent reacti i nclude any jnert sol vent which
does not di SEGFE EHKClPZEC? ﬁ cEae ag'ﬁgfﬁﬁgfrFé’ %‘¥%%E§t9&909ﬁﬁTﬁHQa:hyl
ket one, etcl)g_@rgq35|g hydrecar bans, toluene, 2 ne, Hehe. ),

et hers (dlethy éiherl 3||s$prop$ﬂ et her, %ﬁgﬁraﬁﬁﬁgofuragﬂﬁﬁ'gxa (F

1, 2- di net hoxijiethyd anefldnkg, am des (NNVNﬁdnﬁﬂnMHaﬂumwneka 4-

N N-di et hyl acet am_de,, 1, 3- di nethyl -2-im dazolidinone, etc.), nitriles

(acet oni t ri FaTethyd aningpysiaia e ndtitanal PYsiHRs, %ﬂ?ﬂﬁ%ﬂﬁqigp%ﬁ&Q%&ﬁn 25
o T 0 S e 2,0 eyl R e
ket ones and ddfisdes oaie ephsflefied, pyridine, etc. are preferred.

Examples of the solvent include any inert solvent
which does not disturb the reaction, such as ketones (e.qg.,
acetone, methylethyl ketone, etc.), aromatic hydrocarbons

15 (benzene, toluene, xylene, etc.), ethers (diethyl ether,

diisopropyl ether, tetrahydrofuran, dioxane, 1,2-

dimethoxyethane, etc.), amides (N,N-dimethylformamide, N,N-

dimethylacetamide, 1,3-dimethyl-2-imidazolidinone, etc.),
nitriles (acetonitrile, etc.), alcohols (methanol, ethanol,
20 propanol, 2-butanol, etc.), dimethylsulfoxide, pyridine,

2,6-1luthidine, etc., and a mixed solvent comprising two or

more of these solvents, if necessary. Above all, ketones

such as acetone, methylethyl ketone, etc., and amides such

as N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-
25 dimethyl-2-imidazolidinone, etc. are preferred.

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

30 boiling point of the reaction mixture.



The present reaction can generally be carried out at a tenperature of
under ice-cooling to the reflux tenperature 30 of the sol vergts SEp dyfgEP
2006 71 The reaction time for the present reaction is generally between
30 m nutes and 24 hours; however, |longer or shorter reaction tinme can be
sel ected appropriately, if necessary. B@rther, an alkali netal iodide such
as lithiumb5 iodide, sodiumiodide, potassiumiodide, etc. can al so be
added, which may facilitate the reaction. The reaction between the conpound
[13] and the conpound [14] can be carried out in the presence of a base

in an appropri &l sfaddntnetdl ndoddder pucthed eavimpumyr bogdide, i Bothem
conpound [.13 an b referably, . for exanple, a halogen atomor_a nitro

group. Exarmste oPYHRe 548 1R i $5E he I e3LFP PearfrBA, WheFhdB2H kal i

met al car bapates: {isodinEneayhonat e,  potassi um carbonate, cesium carbonate,
15 etc.), alkali metal hydrides (sodiumhydride, etc.) and alkali netal

al koxi des (sodi Uih metHeoxdedest junt afist uremov g OXi feotet€ihg 4bove &rbm
sodi hyq{ide is preferred. Exanples of the sol vent usab?e in the present
reactd on” GHfcl GOBPAMRHed 7¢ N,OQ dPHEE hyhRorGRIR@&aNd NSR- 2 be carried

di et hyl a pde, . 1 3:dinet - 2-hm dazol i di_ngne,. etc and et hers
(diethyl et %mogdi?s%%;cglﬁy ‘g%(’%ﬁ%‘fg?h et %FSFurB}ﬁ‘? &%Bfé#e%cﬁl,% dPfe

t hoxyet harsariedxy]) g, N, N- dinme thyl f ornmam de, N, N-dinethyl acetamn de,
1, 3-di et hyl - 2-im dazolidinone, etc. are preferred. 25 The reaction for
fornylation of the d@ifpdiertiln} for gindensingonpeundmpdlhdcdslbeichrried

out in a nventional ner, if _necessary. For exanple,, the reaction can
be carrie G%U%O%§O¥%%CE?EQ f Byl '%uf%hﬁﬁﬁn¢n[éécdﬁﬂhﬂ8% carried.

10 out in a manner similar to that for reacting the compound
[2] with the compound [3-A].

(5) The reaction for cyclizing the compound [4] to
give the compound [2] can be carried out by treating the
compound [4] with a base in an appropriate solvent.

15 Examples of the base usable include both the inorganic
and organic bases such as alkali metal carbonates (sodium
carbonate, potassium carbonate, etc.), alkali metal
hydroxides (sodium hydroxide, potassium hydroxide, lithium
hydroxide, etc.), alkali metal hydrides (sodium hydride,

20 etc.), alkali metal alkoxides (sodium methoxide, potassium
t-butoxide, etc.), tri-lower alkylamines (triethylamine,

tributylamine, diisopropylethylamine, etc.), tert-amines

(1,4-diazabicyclo[2.2.2]octane, 1,5-diazabicyclo[4.3.0]~
non-5-ene, 1,8-diazabicyclo([5.4.0Jundec-7-ene, etc.),
25 amines (N,N-dimethylaniline, N,N-diethylaniline, 4~

dimethylaminopyridine, etc.), pyridine, lutidine, collidine,

etc. Above all, alkali metal carbonate, alkali metal
alkoxides, diisopropylethylamine, pyridine, etc. are
preferred.

30 The present ‘reaction can be carried out in the



with the nethod for Duff reaction, Gatterman-Koch reaction, 30 Vilsneier
reaction, etc. in an appropriate solvent. 0 4 SEP 2006 72 A% $EMQMBti ona
formyl ati ng agent can be used without I|imtation, and
hexanet hyl enetetram ne, etc. are preferredg Exanples of the solvent

i nclude any inert solvent which does not disturb the reaction, such as
organic acids 5 (acetic acid, propionic acid, trifluoroacetic acid,

met hanesul fonic acid, etc.), hal ogenated hydrocarbons (chloroform

di chl or onet harserdiechlcar oeftizanee etaf ) ,a ag@Bént, hysirotardlons (benzene,
t ol uene, xylene, etc.) ethers (diethyl ether, diisopropyl ether,
t et r ahydr of PERSeNe \fo@ari®lvert di FtdHwdRs ahethetzo Jveket irebudacarvne,

met hyl et hyl 'K%E:q:nGSOle\;e%t%\l’w@%lﬁég?'%?t Rglt %.%%tet%tr% §_":f\1tec'1)e’actainoinqessuch as

(N, N-di net hyl'tor mam de, acetari o

di met hyl - 2- ig¥cgeacld dhgenrecaelbons Nbkhizes,(a¢staphksi |§}zleﬁé9- )et¥af er,
and a nm xed solvent conprising two or nore of 15 these solvents, if
necessdry. latheyrspredietleyl t ethetectiimoprapmyrlomtitete stod viextydepfudamg on
t he nethod used. The present.reaction can be carried out in a w de, _range
of tenperat&ﬁ@xﬁFﬁﬁ1a tghgégé?ﬁggoéVeE Bfrcool g to  uRBdAeReat i MY N-

preferably afi ety it Al Rl i ng Mf&ﬁe&&yl%ﬁ&ﬁ’i&&“ti Pﬁ‘—&irﬁé%ﬁ?l—ijﬂe

resul ting conpounds of the present invention thus produced can be isol ated
and puri fi edriydazqrictiedures wedétc. knowmiitritlles f i @akwfnidrigide ,c cheol siry
such as recrystallization, colum chromatography, etc. 25 The present
conmpound []Ja%ﬁogflﬁhaﬁﬁﬁéééPPgalI?th%EQépteHﬁQQ%ﬁﬁﬁv t RePESRIRAS aftc. ),

ercel 01| A iSElye on ARl e Do AN LogLact obl and
caused by t htiodyl solvenbotdémphisiff@MiBb (O GordWWithese solvents, if
necessary. Above all, xylene, tetrahydrofuran, N,N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-
imidazolidinone, methanol, pyridine, etc. are preferred,
15 and N,N-dimethylacetamide and 1,3-dimethyl-2-
imidazolidinone 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, preferably at a temperature of under ice-

20 cooling to the boiling point of the reaction mixture.

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

25 preferably, for example, a halogen atom. .

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

30 carbonates (sodium hydrogen carbonate, potassium hydrogen



30 nonkey, rabbit, dog, cat, pig, horse, bull, npuse, rat, 14SEP2006 73
gui nea pig, etc.), which disorders include, for exanple, ,Lg ?nﬁﬂsna
pectoris, unstable angina pectoris, cerebral thronbosis, cere g
infarction, cerebral enbolism transient7¢schem c attack (TIA), ischemc
cerebrovascul ar 5 di sease such as cerebrovascul ar spasm after subarachnoid
henorrhage, ischem c heart di sease caused by coronary artery

t hronbogenesi s, congestive chronic heart failure, nmnyocardial infarction,
acut e nmyocatdirbbnimnkar etican, apkbidnaet dlnfridrioxdie spulsaiiamy repdradsiisig,

pul monary 10 vascul ar _di sorders, _econony-cl ass Céindrone ki dney di sease

(di abeti ¢ rEﬁéﬁsé#§@a§5dr@ﬁﬁ§ﬁvclgﬁéﬁéWUﬁbﬁB%H@1 setcgA el bbdiefial
etc.), thro Qgenesi s (L Lh,ft k}&&é%gros&& per | heﬁﬂ{tgggerégl é)ecﬂxﬂﬁ' on,

peri pheral nous occlus ron, erger’s dlsease Vern t hr onbosi

di ssem nat edaisﬁoh@ttrea\aaﬁictacﬁmﬁfo@gsdﬁdé 0Bafi Dh Eo ber aebagenem& @f@@frlc
inmplantation of a synthetic vascular prosthesis or replacenent of
artifiéial heses vahoéude jalkali metterlni elénxideaudisedion, ndfhmvidenesis

and reoccl usi after od circulatiopn reconstruycti on such as .
per cut aneou§® %@ Fﬁ&ﬁ%luﬁi%ﬁﬂ: ary ﬁﬁﬁigplas%ﬁ ;?&ﬁf or_%gf%%ﬁ@&ﬁﬁﬁm
transl um nal +¢QLeR l)énﬂﬁlteer%ﬂl%‘ﬁ%rWa‘nﬁq{é Oral(lPTog%)o(pﬁgiﬂgﬁﬁf | et ory

response syndrone SIRS), nmultiplé organ failure ogene5|s in

extracor por ¢éalrt-amicugsat i on, bl pbddteaghliaycdn[Pn2ca3ecotnkl, ood draw g, 25

di abetic cirgul ataor sturbance raft rejection, organ , protection and
SRR & &

[ rrproverrent é1°6‘f' & frspl ant ati Gt aEAaR i avel prestnt! -
compoynd 1S plracien ezed é@c Ifm 1 (R SELiRRERL AILO LAY effael on
activated bIoo coagu ation 30 factor decr ea icity, afd causes

few side ef ddetthylaniline, 4- dlmethylamlnopyrldlne, etc.), pyridine,
lutidine and collidine, etc. Bbove all, alkali metal
carbonates, diisopropylethylamine, pyridine, etc. are
preferred. In the present reaction, the bases above can

15 also be used as a solvent.

Examples of the solvent usable in the present reaction
include any inert solvent which does not disturb the
reaction, such as ketones (e.g., acetone, methylethyl
ketone, etc.), aromatic hydrocarbons (benzene, toluene,

20 xylene, etc.), ethers (diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, 1,2~dimethoxyethane, etc.),
amides (N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-
dimethyl-2~imidazolidinone, etc.), nitriles (acetonitrile,
etc.), alcohols (methanol, ethanol, propanol, 2-butanol,

25 etc.), dimethylsulfoxide, pyridine, 2,6-luthidine, etc. A
mixed solvent comprising two or more of these solvents can
also be used. Above all, ketones and amides are preferred.

The present reaction can generally be carried out at a

temperature of under ice-cooling to the reflux temperature

30 of the solvent.



$ 4 SEP 2006 74 (bleeding, etc.) that are seen in the existing

anti coagul ants. Wien a FXa inhibitor has a small distributigq' Eﬁ

(i nternal nedicine/blood concentration), it would be 5 substa igﬁﬁy free
of side effects such as phospholi pidosis, hepatotoxicity, etc. Accordingly,
FXa inhibitors, especially those having-the distribution volume of 0.1-3.0
L/ kg and the FXa inhibitory effect wwth the 1C50 value of 100 nM or bel ow
are substantially free of side effects such 10 as phospholi pi dosi s,
hepatotoxicity, etc., and useful as a mnedicanent for treating thronbosis.

For exanple, tradhe 5-refideidy! aninecarbony! +8el 4-dMNJH Y| Ak BB Ryl anifo) -
cycl ohexyl car bonyl am no] - N- (5-chl oropyri di n-2-yl)- benzof uran-2-car boxan de
has the di $EPPBELILYN DEHWARR 030 om8nusels/ landrdi theuEXa hoWelitor ylefdect

with the I Cho I of ._less than 100 nM, and can be an excel | ent. nmedici ne
o SEPEIT 5SS Trom | HamEr 20y L& R 2t $R0eBREPPEI-ASSLY, 1f

being substantially free

hepatotoximééﬁssﬁk?alrxﬁrkwgﬂﬁtéﬂ‘%i@giﬂgmégghligbﬁaéhgg%hoaéyaéﬂgﬁ' fror

20 preferably the owi ng partial structure: 0 hor e

pr ef €% abl yle®hddeol Ispding: phodide, stpamrdsstum Ho@ilk) /etd. &N aNdoNpd 4

SEP 2006 .
added, which may facilitate the reaction.

The reaction between the compound (13] and the
compound [l4] can be carried.out in the presence of a base
in an appropriate solvent, if necessary. The leaving group

10 in the compound [13] can be preferably, for example, a
halogen atom or a nitro group.

Examples of the base usable in the present reaction
include alkali metal carbonates (sodium éarbonate,
potassium carbonate, cesium carbonate,

15 etc.), alkali metal hydrides (sodium hydride, etc.) and
alkali metal alkoxides (sodium methoxidé, potassium .t—
butoxide, etc.). Above all( sodium hydride is preferred.

Examples.of the solvent usable in the present reaction

include amides (N, N-dimethylformamide, . N, N~
20 dimethylacetamide, 1,3~dimethyl-2-imidazolidinone, etc.)
and ethers (diethyl ether," diisopropyl ether,
tetrahydrofuran, dioxane, l,2~dimethoxyethane, etc.), and

N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-
2-imidazolidinone, etc. are preferred. |
25 The reaction for formylation of the compound [11] to
give the compound [10] can be carried out in a conventional
manner, 1f necessary. For example, the reaction can be
carried out by reacting a formylating agent in accordance
with the method for Duff reaction, Gatterman-Koch reaction,

30 Vilsmeier reaction, etc. in an appropriate solvent.



75 The present conpound (1) or a pharmaceutically acceptable salt thereof
can be fornulated into a pharmaceutical conposition conpri sfgoSEP 2006
therapeutically effective anount of the conpound (1) and a
pharmaceutically 5 acceptable carrier therefor. The pharmaceutically
acceptabl e carriers include diluents, binders (e.g. , syrup, gum arabic,
gel atine, sorbit, tragacanth, polyvinylpyrrolidone), excipients (e.qg.,

| act ose, sucrose, corn starch, potassium phosphate, sorbit, glycine), 10

| ubricants (e. g Anyagoagiemtnishaar dbenytllatdngpalgeeithyaende @glsyeblwitgidutca),
di sintegrants ( g pot at o starch%1 and wetting agents (e.g., sodium
| auryl sulfé%@}ta ﬂ@n'Tﬁédcéﬁﬁé@ﬁG vipnsteraninese Gt - n@éﬁtpm¢ﬁﬂfﬁ¥d

phar maceut i cal | y5§% GERERD! grsalit, theneof, grl be k> 2 g?‘cg#é%f‘[eg%o e

parenterally, used as an appropria Stvariraced

Exanpl es of watichappeeprict eliytepss att_m@nréget%ﬁl 8dphNist balyaen d r&‘dlt&i.e
solid reparatlons (tablets, granules, capsules, powders, etc.),

sol ut i $8spEASi onschRd emylopiiomsic ExampﬁesloErQEﬂuwrQ§¢mtmm|euacld

arat on f arenteral admnistra i nc e su or ections
g;egr epalr at IHSﬁBPgFSU@gﬁPHEUOL& SN us® %r? repah® O%P?ﬁggg tL“i C%*"é?f S for
i nj ection, Zglamb%%lrﬁal sqil&ﬂ&ror@éuﬁ'é gl uﬁ@éﬁlé?b%ﬁ:hgﬂer el Grc 9

i nhal ant . The dose of the conmpound [1 har maceut 1 cal | accept abl e
salt thereofrofathe phgdentarnureati memynear ytolj\e@:e@pll ng/mnéhe etc.),

d h d dit f th at t,
oM e ki aeBReray et (S b T dPtory L stnatyy bat i e s
gtégutZ 0g61 t7 0:18%and0 NO/ kol dayec i:afanahly abgut 0.1 4,30 10/ k@e(cdeae/on

methylethyl ketone, etc.), esters (ethyl acetate, etc.),
amides (N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-
dimethyl-2-imidazolidinone, etc.), nitriles (acetonitrile,
etc.), water, and a mixed solvent comprising two or more of

15 these Solvents, if necessary. It is preferred to select
any appropriate solvent depending on the method used.

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

20 the reaction mixture.

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

25 The present compound [1] or a pharmaceutically
acceptable salt thereof has an excellent inhibitory effect
on activated blood coagulation factor X, and hence 1is
useful in the prevention and treatment of various disordefs
caused by thrombi and emboli in a mammal (e.g., human,

30 monkey, rabbit, dog, cat, pig, horse, bull, mouse, rat,



EXAMPLES The present invention will be illustrated in detail by Exanples
and Reference Exanples, but should not be construed to be Igsgpdpigher et o.
5 Exanpl e 1: Trans-5-net hoxycarbonyl - 3-[ 4- (2-oxopyrrolidin-I-

yl) cycl ohexyl car bonyl am no] - N- (5- chl oropyri di n-2-yl) -

benzof uran- 2- carboxam de Nom H-c -~)/73HH __ HO ""110 ONCI N NC 0O
O NH o NHZ Trans-4-(2-oxopyrrolidin-I|-yl)cycl ohexanecarboxylic 10 acid
(634 ngy) obtained in Reference Exanple 113 is dissolved in thionyl
chloride (10 m), and the m xture stirred at roomtenperature for 4 hours.
The react buAnesolpid on eits .doncent clat ed sorder s edhcbdd®r eI eexangl &he
residue is dissolved in chloroform (5 n11. The mxture is 15 added dropw se
into a suSPERLLORTII IR MEFREL St Bosgyable angina pectoris, cerebral

car bonyl - =ehl.qr.opyri dj -yl )b f n-2-car boxam d (691

obt ai ned ?ﬁQégggfgﬁée Eg%%§é§é42 iﬁgég?#g|233115 g%¥§bﬂ%§er ¥ 9@3%Frng.

After thetaddistiieot, tdeherbet a@Rackol LPIRN, | S uNHEE t O FOORBLEEREI AL Ur €,
and then stirred 20 for 17 hours. To the reaction solution is poured a

sat uPat ed 9%4§6866s Seeh udshyasbeerocaspbhatre Spismi erfteandsubaeachroiide is

extract ed. w | or of arm, The. or.gani,c ayer i s washe ith a saturated
bri ne, drlh\egglgc%\}:glgg%ddi ﬁinsq%lf“g*ép t?f:l 35% e, CAMET heP¥ ol GRRAPRREY

evapor at edr#Rd§r £REYRBEgenesis, congestive chronic heart failure,

myocardial infarction, " acute myocardial infarction,
pulmonary infarction, pulmonary embolism, pulmonary
10 vascular disorders, economy-class syndrome, kidney disease

(diabetic renal disease, chronic glomerulonephritis, IgA

nephropathy, etc.), thrombogenesis with atherosclerosis,

peripheral arterial occlusion, peripheral venous occlusion,

Buerger's disease, deep vein thrombosis, disseminated

15 intravascular coagulation (DIC), thrombogenesis after

implantation of a synthetic vascular prosthesis or

replacemeﬁt of artificial heart valve or joint,

intermittent claudication, thrombogenesis and reocclusion

after blood circulation reconstruction such as percutaneous

20 transluminal coronary angioplasty (PTCA) or percutaneous

transluminal coronary artery recanalization (PTCR),

systemic inflammatory response syndrome (SIRS), multiple

organ failure (MODS), thrombogenesis in extracorporeal

circulation, blood coagulation in case of.blood drawing,

25 diabetic circulatory disturbance, graft rejection, organ

protection and improvement of function in case of
transplantation, etc.

The preseht compound is characterizéd in that it shows

excellent inhibitory effect on activated blood coagulation

30 factor X, decreased toxicity, and causes few side effects



pressure. The resulting residue is purified by NHsilica gel colum

chromat ography (eluent: chloroform to give the title conp@unserk 2808 ny). 5
APCI -M5 M Z: 539/ 541 [ M+H + Exanpl e 2:

Trans- 3-[ 4- (N-acetyl - N- et hyl am no) cycl ﬁgexyl -
car bonyl am no] - 5- met hoxycar bonyl net hyl - N°(5-chl orop yridi n-

2-yl ) benzof ur an- 2- carboxam de HO~~~,. 0 OHN, C HH N O&C OO01, ONH
0 NHs N1 10 Trans-4- (N acetyl N-rret hyI am no) cycl ohexanecar boxyl ic acid
(1.80 g) ai edln Refer nce 114 is __dissalved in thionyl

chlori de ?gg F0%ng £ LtJEé a§te| rr 888t ro8Bm tg}ﬁﬁer a?i’j}é)éf%? 12

hours. ThenpkeaghiqRn, na_(g_utl on i's concentrat ed under reduced pressure, and
the 15 residue is dissolved in chloroform (70 mM), and thereto is added

3- am no- 5- net hWhyar:ardooﬁyhrremyb-imoq:S Ied$ oroEyaildi rd:?stribution volume

yl )benzofur an- 2- car boxam de ( ? obt ai ned in Ref erence ngl e 73
under i ce-¢BIETRGL TORERECHR ]Eﬂ“éo fAHRIRET raa"d’o%&j pyr 8 né'Qu 5 RE) and

the r5eaCtI 3 ‘ttlaQL“.L&}n Q%Vé?{rﬁ‘hé Os £ PO § S0P e@h %ﬁﬂoﬁb& QlEor

hour s. he react’ tion'i's poured a sa ura eous sodi um

hydr ogen @@pmmtcecmw,l onetand the RAcxbwEgnigd vextragked iwhtbicbkerof orm
The organic |layer is washed successivel wth water and a saturated brine,
dri ed overeSMllﬂials&UIﬂa@%e pavimgpthphali sty gt itdve. Solwest of s Ceapgoat ed

under red%,ig §S%B% fgé inhibitory effect with the ICs; value of
100 nM or below are substantially free of side effects such
10 as phospholipidosis, hepatotoxicity, etc., and useful as a
medicament for treating thrombosis. For exXample, trans-5-
dimethylaminocarbonyl-3-[4- (N-formyl-N-methylamino) - |
cyclohexylcarbonylamino] -N- (5-chloropyridin-2-yl) -
benzofuran-2-carboxamide has the distribution volume of 0.8
15 L/kg and the FXa inhibitory effect with the ICso value of
less than 100 nM, and can be an excellent medicine being
substanfially free of side effects such as phospholipidosis,
hepatotoxicity, etc.
| FXa inhibitors having small distribution volume have

20 preferably the following partial structure:

fl
NC o
N i
NC—QNC

and more preferably the following partial structure:



resulting residue is purified by NHsilica gel columm chromat ography
(eluent: n-hexane/ethyl acetate = 1/1, then ethyl acetate EQI ﬁ%ﬁﬁ 9@@ ve
the title conmpound (2.97 g). 5 APCI-M5 M Z: 541/543 [ MtH] + a‘f e 3.
3-[2-(1-1sopropyl pi peridin-4-yl)acetyl am no] - N-

(5-chl oropyri di n-2-yl ) benzof uran- 2- car boxam de di hydrochloride OH N CI N
ONGC (HC) C'0O NO NH (2HC1) NH2 10 (112 sopropyl pi peridin-4-yl) acetic
acid hydrochloride (432 ng) obtained in Reference Exanple 129 is dissol ved
in thionyl chloride (5 mM) , and the mxture is stirred at room
tenperature for 3 hours. The thionyl chloride is evaporated under reduced
pressure, and thdYedRaSeRG £5™Pe¥Rdud Lils ofi s Phpemack uFii@aldnbnet hane (10
m), and coql j i i utio d.3-am_no- N (5-chl oro-
pyri di n- Zy%C%%grgggfl%r asﬂa%} ggﬁ%gégm%%é ?Dﬁ%o%nb%l%%tggi A8&S & Reference

Exanpl e 74 ahchriprdeditiesa1420mbpsi8adnt ROMAAEINGN aS @hdtriag tsi warned to
roomtenperature, and 20 stirred for 3 hours. To the reaction solution was
added wat ePidf¢td veatamoanéd odqiesusoswdivmg hiyldr agen ac ahisommstes usbtatlvn,

dth i i t ted with ethyl tate. The or.gani.c | ayer i
algshed%vwmt )r(\td\%;ct% Irts"’1 ﬁLX gi%gfgﬁﬁf\géargép nea aé’%‘a&%Feél &%@m@ﬁl fgtt e, | an

the sol vent JuaeribaRyatedsUnden RIUAAd eSS Ui GacThe (el Li Bortesi due

is purified by Silica gel colum chromatography (eluent: SeP 79
chl or of or m gture @ refid iar, ofgerliat inet, haoab i 1@/ rbgafaarither 6/ 1) to give
3-[2-(1-i soEr (?Lgyl,pi eridin-4-yl)acetyl am no] - N-(5-

chl or opyr i dPP-2-HH FULERNE) ¢ a PHGEH WL B Y -ngRChificoh sucrose,

corn starch, potassium phosphate, sorbit, glycine),

10 lubficants (e.g., magnesium stearate, talc, polyethylene
glycol, silica), disintegrants (e.g., potato starch) and
wetting agents (e.g., sodium lauryl sulfate), etc.

The compound [1] of the present invention or a

pharmaceutically acceptable salt thereof can be
15 administered orally or parenterally, and be used as an
appropriate pharmaceutical preparation. Examples of an

appropriate preparation for oral administration include
solid preparations (tablets, granules, capsules, powders,
etc.), solutions, suspensions and emulsions. Examples of

20 an appropriate preparation for parenteral administration
include suppository, injections or preparation for
continuous infusion prepared using distilled water for

injection, physiological saline or aqueous glucose solution,
etc., or inhalant.

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

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



is further dissolved in dichloronmethane (10 m), and 5 thereto is added 4N
hydr ogen chloride in dioxane (5 m), and the mxture is sti Qegpatzmaoom
tenperature for 30 mnutes. The reaction solution is concentrated under
reduced pressure, and the resulting residue is suspended in
met hanol - chl oroform The precipitates are_ collected by 10 filtration to
give the title conpound (423 ny) APCl - M5 M Z: 455/ 457 [ MMH + Exanpl es 4-75
The correspondi ng am no conpounds and carboxylic acid conpounds are
treated in a simlar manner to Exanple 1, 15 Exanple 2 or Exanple 3 to give
the follow ng conpounds in a free form which are further treated with
hydr ogen chEBRrM@&ESto gi ve hydrochlorides thereof. H N/ C NRZO ~ NH
O AY Ex. -R2 -AY Physicochem call No. properties 4 o~ APCI-M5s MZ: CH3 N O
511/513 [ M+tH + 0 Zh&EPr2666t BfvéhSion WRCL- VB MZusbr368457h KEkdily O
li:~ 06 N APCI-MS MZ: N O 506/508 [ M+H] +

by Examples and Reference Examples, but should not be

construed to be limited thereto.

5 Example 1: Trans-5-methoxycarbonyl-3-[4-(2-oxopyrrolidin-1-
yl)cyclohexylcarbonylamino] =N~ (5-chloropyridin-2-yl) -

benzofuran-2-carboxamide

Trans-4-(2-oxopyrrolidin-1-yl)cyclohexanecarboxylic
10 acid (634 mg) obtained in Reference Example 113 is
dissolved in thionyl chloride (10 ml), and the mixture
stirred at room temperature for 4 hours. The reaction
solution is concentrated under reduced pressure, and the
residue is dissolved in chloroform (5 ml). The mixture is
15 added dropwise into a suspension of 3-aminc-5-methoxy-
carbonyl-N=-(5-chloropyridin-2-yl)benzofuran-2-carboxamide
(691 mg) obtained in Reference Example 72 in pyridine (15
ml) under ice-cooling. After the addition, the reaction
solution is warmed to room temperature, and then stirred
20 for 17 hours. To the reaction solution is poured a
saturated agueous sodium hydrogen carbonate solution, and
the mixture is extracted with chloroform. The organic

layer is washed with a saturated brine, dried over sodium



7 APCI-M5 M Z: HOB ¢ 497/499 [M+tH + APCI-M5s M Z: 8 CH3 N o 555/557 [ M+H|
+ APCI-MS MZ: 9 c¢" 568/570 [MtH + CH3 0 Hydrochloride CH® OSEPQIHVE 10
CH3 o~~ QMZ: 673/675 [MIFNH4] + CH3 OH ONH O/ APCI-M5 11 0/ C cH3
M Z:541/543[M+tH + H3 N CH3 0 APCI-M5 M Z:499/501[ MtH + 12 QcH3 H3 N C
CH3 0 04 SEP 2006 81 CH3 APCI-MS 13 N1§'499/501[N%Fﬂ+ Utr ogN

D hydrochloride o APCI-Ms 14 0 M Z: 513/ ZS[N%FU+ CH3 gN- CH3 Hydrochl ori de

sulfate, and the solvent is evaporated under reduced
pressure. The resulting residue is purified by NH-silica
gel column chromatography (eluent: chlofoform) to give the
title compound (785 mg).

5 APCI-MS M/Z: 539/541 [M+H]"
Exaﬁple 2: Trans-3-[4-(N-acetyl-N-methylamino)cyclohexyl-
carbonylamino] -5-methoxycarbonylmethyl-N-(5-chloropyridin~

2-yl)benzofuran-2-carboxamide

10 Trans¥4—(N—acetyl—N—methylamino)cyclohexanecarquylic
acid (1.80 g) obtained in Reference Example 114 is
dissolved in thionyl chloride (20 ml), and the mixture is
stirred at room temperature for 12 hours. The reaction
sclution is concentrated under reduced pressure, and the

15  residue is dissolved in chloroform (70 ml), and thereto is
added 3-amino-5-methoxycarbonylmethyl-N- (5-chloropyridin-2-
vl)benzofuran-2-carboxamide (2.20 g) obtained in Reférence
Example 73 under ice-cooling. To the mixture is further
added pyridine (4.95 ml), and the reaction solution is

20 warmed to room temperature, and stirred for 3 hours. To
the reaction solution is poured a saturated agueous sodium
hydrogen carbonate solution, and the mixture is extracted
with chloroform. The organic layer is washed successively

with water and a saturated brine, dried over sodium sulfate,



CH3 151 APCI-M5 C M Z: 475/ 477[MtH + NCH3 CH3 16 APCI-MS Br

M Z: 519/ 521 MtH + N-CH3 H3 APCI-MS 17 ~ M Z: 455/ 457[ M+H] + WEW

D hydrochloride -0 APCI-M5 18 N M Z':486/ 488 [ M+tH] + Hydr ochl ori-de
APCI-M5 19 i~ M Z: 471/ 473[ MtH| + CH3 N-CH3 | Hydrochloride CH3 20 0

APCI -M5 M Z:529/531[ MtH + ",~0 N-CH3 O 0 4 SEP 2006 82 0 CNH 21 3
APCl - M5 M Z: 584/ 586 MtH + CH, ~~ q N—CHJ

and the solvent is evaporated under reduced pressure. The
resulting residue is purified by NH-silica gel column
chromatography (eluent: n-hexane/ethyl acetate = 1/1, then
ethyl acetate only) to give the title compound (2.97 g).

5 APCI-MS M/Z: 541/543 [M+H]*
Example 3: 3-[2-(l-Isopropylpiperidin-4-yl)acetylamino]-N-
(5-chloropyridin-2-yl)benzofuran-2-carboxamide

dihydrochloride

OH

H — Li::J/A\E/ 0 n—§:2>—m
0 N.‘Q*C' \r (HC) %o
V4 5 > oM (2HC1)
NH, =K\<::k\<’

10 (1-Isopropylpiperidin-4-yl)acetic acid hydrochloride

(432 mg) obtained in Reference Example 129 is dissolved in
thionyl chloride (5 ml), and the mixture is stirred at room
temperature for 3 hours. The thionyl chloride is
evaporated under reduced pressure, and the resulting

15 residue is dissolved in dichloromethane (10 ml), and cooled
with ice. To this solution are added 3-amino-N-(5-chloro-
pyridin-2-yl)benzofuran-2-carboxamide (374 mg) obtained in
Reference Example 74 and pyridine (420 nl), and the
reaction solution is warmed to room temperature, and

20 stirred for 3 hours. To the reaction solution was added
water and a saturated agueous sodium hydrogen carbonate
solution, and the mixture is extracted with ethyl acetate.
Thé organic layer is washed with water and a saturated
brine, dried over sodium sulfate, and the solvent was

25 evaporated under reduced pressure. The resulting residue

is purified by silica gel column chromatography (eluent:



CH3 0 al.

APCI -MB 22 o~tJ/ MZ: 604/606 [MrH + CH3 N-CH 3 H3

Hydrochl oride Ex. Physicochem cal No. Structure Properties ¢iﬁ§ﬂ§
U:/ 0 APCI-M5 M Z: 23 NH 471/473 [ MtH + (:~ Hydrochl ori de

HC [/ N APCI-Ms MZ: 24 0 NH 519/521 [ MtH + D hydrochl oride ~N CH3
CH3 CH3 O HN3 C NOAPC-Ms MZ: 25 0- NH 455/457 [MtH +
Di hydrochloride /N CH3 CH3 4 SEP 2006 83

10

15

chloroform, then chloroform/ methanol = 10/1, further 6/1)
to give 3-[2-(l-isopropylpiperidin-4-yl)acetylamino]-N-
chloropyridin-2-yl)benzofuran-2-carboxamide (489 mg), which
is further dissclved in dichloromethane (10 ml), and
thereto is added 4N hydrogen chloride in dioxane (5 ml),
and the mixture is stirred at room temperature for 30
minutes. The reaction solution is concentrated under
reduced pressure, and the resulting residue is suspended in
methanol-chloroform. The precipitates are collected by
filtration to give the title compound (423 mg).
APCI-MS M/Z: 455/457 [M+H]"
Examples 4-75

The corresponding amino compounds and carboxylic acid
compounds are treated in a similar manner to Example 1,
Example 2 or Example 3 to give the following compounds in a
free form, which are further treated with hydrogen chloride

to give hydrochlorides thereof.
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0 4 SEP 2006 84
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successi vel y added

i n Reference Exanple 10 130, 4-di et hyl ami nopyridine (137 ng) and

1-et hyl -

t he m xt
di |l uted

hydr ogen
m xture

wat er an
NH-silic
the resu
et her/ n-
title co
Trans- 5-
cycl ohex
O\ NC

0-4 ISER 20060\ Cli
(HCI) NH ONH, N 5 3-Am no-N(5-chloropyridin-2-yl)benzof uran- 2-
car boxam de (201 ng) obtained in Reference Exanple 74 is
N, N-di met hyl formam de (6 m),
(1-isopropyl pi peridin-4-yl)carboxylic

di ssolved in

n_(s_ Hrret ||_y| a||| UIJI U|J_y| )Car boedi+m-de h\lr‘lrnhh| oride (70? ng,) , and
ure is sgirred af 60C for 4 hours. The reactlon solution is
M th ethyl acetate er\ and a| saturated aqueous sodi um
car bonat e sol P 200B 05 afe poured thereto, and the
s extracted h, acetate. TheAptgagchygyer is washefd with
d a satpurated dried over sod|y ﬁ% hhatg.yaRd charged| onto
;1 gé@ pad. The solvent is evaporated| un Jedu ed pressurge, and
ting residue is panified recycled ded in di gt hyl
hexane. | The preci pi are collecrgéggérPFﬁ#PEFBSn to give the
pound (174 ng). APC N M Z: 441 [M+H + 10 Exanple 77:
car boxy-B3- [ 4- (2- oxopyr r oldih- 1- yl ) -
| car bonyl am no] - N- (5- chlcay opyr.i di n-R-yl ) benzo- furan-2-carbpxam de
/I 0ad CHa
O, HN‘@-CI
N_7
_ 0 APCI-MS M/Z:
63 NH 455/457 [M+H]+
(o]
Dihydrochloride
N CH,
CHs
o} HN—{C:j}—m
o~
NH
0
64 APCI~-MS M/Z:440 [M+H]"
1
el CH3
s
o N—\ Cl
W/
R? / 'e)
NH
O§<
AY
Ez. _R? _AY Physicochepical
. Properties




OHOE/ ONOON\HONH NO

Tr ans- 5- net hoxycar bonyl - 3-[ 4- (2- oxopyrrolidin-1-yl)- 15

84 SEP 2006

cycl ohexyl car bonyl am no] - N- (5- chl oropyri di n-2-yl ) benzo- furan-2-carboxan de

(710 ng) obtained in Exanple 1 is

. susp

ed in tetrahydrof uran-nethanol

(2:1, 10 M), and thereto is added 4N aqueous sodi um hydroxi de solution (2
m ) under ice-cooling. The mxture is warnmed to room 20 tenperature, and
stirred for—18 hours _The reaction solution is concentrated under reduced
pressure, and thereto is pourled ice-water, and the mixture is neutralli zed
with 10 % hydrochlloric acid. The precipitates el e8P I¥cted by filtrgtion
washed with water,| and dried tlo 25 grveytke tift?&3codpolMitil 655 nmy). 4 SEP
2008 96 ESI-Ms M|Z: 528525 [|M hpl €4: 78- 86 The correspondi ng
carboxylicjacid esters are tregated in a sinl{@Pimpadnechiorfdanple 77 (to
gi ve t he fpHowng—5—ecorpeunds—h—a—Free—tforml which are further treatled
wi th hydrjpgen chloride/ép gi vle hydrochl ori des AﬁE&fﬁé- . NC RONNH
O A~Y Ex.|-Rz -AY Phys-<ocheni cal . PPbper(t’ ! ?
Z Y v&@ 1857489 (AP
CHs Crs ,
Dihydrochloride
Ex. Structure Physicoche@ical
No. Properties
5
N PTN\_/%  |aEci-us m/z:
67 3 485/487 [M+H]Y
NH PHa
CﬁL\/l::ir/l\ Dihydrochloride
g CHa
. CH3
° ”N—@-C' APCI-MS M/Z:
68 ) 469/471 [M+H]*
NH £Hs
4J\V/z::iy,4§ Dihydrochloride
o CHg
<
o! N cl
S\ _/
R? o)
NH
o}
o
Ex. _R? _AY Physicochemical
No. Properties




1 APCI-M5 M Z:483/485 0 ; CH3 [MH 3 HEx. Structure Physicochem cal No.
Properties YOHNN/ CH3 HO/ OONH 79 Oz ESI-M5 M Z: 4638 & [SEPH006 Q
NCH3 CH3 H MM/ G NR2O NH OA -:~% 0 4 SEP 2006 97 Ex. -R2 -AY
Physi cochem cal No. Properties HO 80 E§zM5 MZ: 509/511 [MH- 0 N HO
81 APCl-M5 M Z: 527/529 [ M+H] +

APCI-MS M/Z:
69 - 469/471 [M+H]"

Dihydrochloride
o,
CHs
APCI-MS M/Z:
70 _y 467/468 [M+H]?
N
}—mh Hydrochloride
. CH,
71 _H Qi;> APCI-MS M/Z:
476 [M+H]
7\

APCI-MS M/Z:
N\ N [490 [M+H]!

N
O
APCI-MS M/Z:
73 e 505/507 [M+H]*
N
G

72 -H

Dihydrochloride




ON 0821li~ESI-M5s MZ: 0 537/539 [MH- HOO 83 ~ NESI-M5 M Z: HOCH3
525/527 [MH LH3 0O 0O 84 ESI-M5 MZ: ; cH3 497/499 [MH - 1§Q 58P 200685 ~" ~
ESI-M5 MZ: /| v Q523/525 [MH- HOO 86 ESI-M5 MZ: N 541/543 [M+tH + HO
Exanpl e 87: Trans-5- (norpholin-4-ylcarbonygl)-3-[4-(2-oxo 0 4 SEP 2006 98
pyrrolidin-|-yl)cycl ohexyl carbonyl am no] - N- (5-chl oro- pyridin-2-yl)

benzof uran- 2- carboxamde HO\ I' O4 N/ ONN NH Ga/NH O NO
Trans-5-carboxy-3-T4-(2-oxopyrrolidin-1-yl)cycl ohexyl -

\\/\\‘ APCI-MS M/Z:

+
. . " o | 456/458 [M+H]
7 M

CHs Trihydrochloride

: { APCI-MS M/Z:
+
75 _H (\\> 470/472 [M+H]

N Trihydrochloride

Example 76: 3—[(l—Isopropylpiperidin—4—yl)carbonylamino]—N-

(3-chloropyridin-2-yl)benzofuran-2-carboxamide

5 3-Amino-N- (5~-chloropyridin-2-yl)benzofuran-2-
carboxamide (201 mg) obtained in Reference Example 74 is
dissolved in N,N-dimethylformamide (6 ml), and thereto are
successively added (l1-isopropylpiperidin-4-yl)carboxylic
acid hydrochloride (199 mg) obtained in Reference Example

10 130, 4-dimethylaminopyridine (137 mg) and l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride (203 mg),
and the mixture is stirred at 60°C for 4 hours. The
reaction solﬁtion is diluted with ethyl acetate, and water

and a saturated agueous sodium hydrogen carbonate solution



5 carbonyl am no] - N- (5- chl oropyri di n- 2-yl ) benzof uran- 2- car boxan de (830 nm)
obtained in Exanple 77 is suspended in N,N—dlnethylfornan1dp¢ggp|ﬁw e
(1:1, 30 M), and thereto are added successively norpholine (196 ng), 1-
hydr oxybenzotriazol e (406 ng) and 1-ethylgg-(3 10 _ _

di met hyl am-nopr opyl ) carbodi i m de hydrochl oride (576 ng) under ice-cooling,
and the mxture is stirred at room tenperature for 17 hours. To the
reaction solution are poured ice-water and a saturated aqueous sodi um

hydrogen catkopatigesiolttireno, anthd e drimititied S At &b Myt hyl 15
acetate, washed with water and a saturated brine, and dried over sodi um

sul fate. Th&t&ylvaretpseeyapbrareadamiderl a et vice tvarhess urith arsk éheand

resulting resi i uri fied . NH-silica gel colum chromatograph
(eluent:gch ofg¥§Fﬁ§?8 %ﬁénﬁésgﬁﬁ@ P& W Sedeéided 3% edlagge

acetate-n 2@nRexanResiandat BR1PHEGI. DI HfLS Ar ] %%%ﬂ; |} tragion, and
dried to give the ti%le go%pou%d (805 nm). Aggﬁ?ﬁﬁg : %ﬁ%ﬁ%é&#{%%ﬁﬂ+
Exanpl s 88r¢d8cFHepressesponding thenpesnds: iare tdsgahed i pusimdar 25

manner to Exanpl 7. to give the follow ng conpounds in a free form which
are further rﬁggﬁiég HPLR BYEr S§ERER6Y ilde I3 o hSRP etios: /rotheaxang ve

hydrochl ori ggg b?@E§%Eta@egcgyeckﬁé%%d?ég*bf}?§£t§§%idgz%6/ggve the
Physi cochem cal " No. Properties
title compound (174 mg).
APCI-MS M/Z: 441 [M+H]}"
10 Example 77: Trans-5-carboxy-3-[4-(2-oxopyrrolidin-1-yl) -
cyclohexylcarbonylamino]—N—(5—chloropyridin—2—yl)benzo—

furan-2-carboxamide

o - i
N o] \ Cl
- { % qui:j:%—<—<:>_

Trans—5—methoxycarbonyl—3—[4—(2—oxopyrrolidin-l—yl)—

15 cyclohexylcarbonylamino]—N-(5-chloropyridin—2—yl)benZo—
furan-2-carboxamide (710 mg) obtained in Example 1 is
-suspended in tetrahydrofuran-methanol (1:1, 10 ml), and
thereto is added 4N aqueous sodium hydroxide solution (2
ml) under ice-cooling. The mixture is warmed to room

20 temperature, and stirred for 18 hours. The reaction
solution is concentrated under reduced pressure, and
thereto is poured ice-water, and the mixture is neutralized
with 10 $ hydrochloric acid. The precipitates are
collected by filtration, washed with water, and dried to

25 give the title compound (655 mg).



88 i APCI-MS M Z:

596/ 599 [ M+H] +

[MeH + OH CH3 ||

ESI-MS M/Z:

\H~ APCI - NS M Z: 939¢\|

cH3\o " 552/554 [ MrH] +
0 CH3 90 APCI-MB M Z:
APCl -MB M Z: " 578/580 [ M+H] +
0 4 SEP 2006 100 O
APCI -MB M Z: 94 ~H 0 610/ 612 [ M+H] +
Q@ 0 .96 N v APCI-MS M Z:

523/525 [M-H]"

Examples 78-86

CH CH3 89 I"APCI-MS M Z: o II
HO | "0 582/584 [wm‘gg %m
0 OH 92 APCI-MB MZ: "~ 0 622/ H +
566/ 568 [ M+H] + CH3 | i
i ~0 95 APCI-MS M Z: N 596/ 598
608/ 610 [ M-H + N

The corresponding carboxylic acid esters are treated

in a similar manner to Example 77 to give the following

5 compounds in a free form,

which are further treated with

hydrogen chloride to give hydrochlorides thereof.

0O Oo

%’“@“

CHa

AY
Ex. _R? -AY Phy51cocheplcal
No. Properties
HO /

APCI-MS M/Z:483/485
78 Z

[(M-H]

o) h{—CHg
CHy
Ex. Structure Phy81cochep1cal
No. Properties
79 =¥ ESI-MS M/Z:463
) [M-H]"
N—CH,

@%@“"

AY

0



Q O 97 CH~ APCl-M5 MZ: N cH3 554/556 [MtH+ CH3 | CH3 0 O 98 APCI - M5
MZ. cH3 596/598 [M#FH + ONCH3 O O N v APCI-MS M Z: 09%§§}$ €24/626
[MFHH+ N OH CH3 0 0 4 SEP 2006 101 CH3 APCI-Ms M Z: 100 034[I\/Hr|—|]+
CH3 gN-CH3 0 cH, Dihydrochloride Ex. Strgicture Physicochem cal .
Properties CH3 1 O HN N CH3 N CH30 NH OAPCI-M5 M Z: 101 O 492 [N%kﬂ+
Hydrochloride N CH3 CH3 H

Ex. _R2 Physicochemical
No. Properties
HO
ESI-MS M/7Z:

-AY
w | Y | Q
O N
éO

HO
S
N

)

509/511 [M-H]~

APCI-MS M/Z:
527/529 [M+H]*

_..‘\\\\\\

g2 ESI-MS M/Z:
o 537/539 [M-H]~
T
83 /LL\J// ESI-MS M/Z:
"-(fm 525/527 [M-H]
éH; (o]
o %
64 )l\v// <::2 ESI~MS M/Z:
497/499 [M-H]
HO N—cHs
CHj
85 }L\/// <i:;> ESI-MS M/Z:
Y 523/525 [M-H]~
a6 <:;> ESI-MS M/Z:
541/543 [M+H]*

Example 87: Trans-5- (morpholin-4-ylcarbonyl)-3-[4-(2-oxo-



ON/ d N R2Z~NH OAY Ex. -R2 -AY Physicochem cal No. Properties O
APCI -M5s M Z: 102 H) - 498/500 [MrH + CH3 ; CH a Di hydrochlgy isge 2068H3 H2N
APCI -M5 M Z: 103 484/486 [MrH + 0 N-CH3 Di hydrochloride CH3 0 4 SEP 2006
102 CH3 APCI-M5 M Z: 104 N 540/542 [MtHggl~r ' q CH3 N-CH3 Hydrochl oride
CH3 CH3 APCI-M5s MZ:] 105 OMWN 528/530 [ MtH + CH3 O N g- CH3 Hydrochl ori de
CH3 Ex. Structure Physicochemcal No. Properties CH3 1 O HNCH3 0O 0O NH
APCI-M5 MZ: 10 6 CH3 0- 536 [ MtH ] Di hydrochl ori de

pyrrolidin-1l-yl)cyclohexylcarbonylamino]-N- (5-chloro-

pyridin-2~yl)benzofuran-2-carboxamide

Ver ol o¥s S 4%

Trans—5—carboxy—3—[4-(2—oxopyrrolidin—1—yl)cyclohexyl—
5 carbonylamino] -N-(5-chloropyridin-2-yl)benzofuran-2-
carboxamide (830 mg) obtained in Example 77 is suspended in
N,N~dimethylformamide-pyridine (1:1, 30 ml), and thereto
are added successively morpholine (196 mg), 1-
hydroxybenzotriazole (406 mg) and l-ethyl-3-(3-

10 dimethylaminopropyl)carbodiimide hydrochloride (576 mg)
under ice-cooling, and the mixture is stirred at room
tempe:ature for 17 hours. To the reaction solution are
poured ice-water and a saturated agueous sodium hydrogen
carbonate solution, and the mixture is extracted with ethyl

15 acetate, washed with water and a saturated brine, and dried
over sodium sulfate. The solvent is evaporated under
reduced pressure, and the resulting residue is purified by
NH-silica gel column chromatography (eluent: chloroform).
The resulting residue is susbended in ethyl acetate-n-

20 hexane, and the precipitates are collected by filtration,
and dried to give the title compound (805 mg) .

APCI-MS M/Z: 594/596 [M+H]*
Examples 88-143
The corresponding compounds are treated in a similar
25 manner to Example 87 to give the following compounds in a

free form, which are further treated with hydrogen chloride



NCH3 CH3 N/ C
Properties

CH3 CH3 APCI -M5 M Z:
| CH3 0 4 SEP 2006 103 H APCI-Ms M Z:
D hydrochloride CH3 H 110 HO N APCI - M5

CH3 H APCI-M5 M Z: 111 Ho 558/560 [ MrH + O

108 |

to give hydrochlorides thereof.
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HO \L\/ <¢j/c 582/584 [M+H]*
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HO N/ N CH3 D hydrochl oride

| CH3 0 NNCH 3 Tri hydrochl ori de

Di hydrochl ori de CH3 APCl - M5 M Z:

Di hydrochl ori de

~N- CH3 Di hy

CH3 CH3 H APCI - M5 M Z:
H3 0 APClI-M5 M Z:
N- CH3 Di hydrochl oride CH3 APCI- M5 M Z:

CH3 04SEP Z 104 Ho APCI-Ms M Z:

113 N 554
114 ON 552/554 [ M+H] +
115 ON 588/ 540 [ M+H] +
D hydrochl oride CH3 Ho APCI-M5s M Z:

112 N555/557 [ MrH]| +

+ 0
0% e )
O N CH3
116 N / 582/584 [ MrH + | QX

117 N 568/ 570 [ MrH] +

drochloride CH3 OH APCI-MS M Z: 118 568/570 [MH] +
CHy /7
3 .
53 k/4l// <i;> RPCI-MS M/Z:
| o 566/568 [M+H]
¢
o~ APCI-MS M/Z:
S g 610/612 [M+H]*
3 CH, <Njo
o
o5 /H\V// APCI-MS M/Z:
(/N\T o | 596/598 [M+H]*
OH  CHs <N;/T/ '
o
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| {::J o |608/610 [M+H]*
° o
CHs /7
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CH, N\<
‘|3H3 0
Ji < >
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°© N\\<
é3"’3 0
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N CH3 Hydrochloride O CH3 CH3 APCI-Ms M Z: 119 567/569 [MtH + N N-cH3
Tri hydrochloride CH3 0 APCI-M5s M Z: 120 CH3 526/ 528 [ MtH| +0‘%W
Hydrochloride CH3 CH3 10 APCI-M5s M Z: 121 CV%T v 542/544 [ MtH] + CH3 /
N- CH3 Hydrochloride CH3 0 122 HO APCI-I\;?O 556/ 558 [ M+tH] + CH3 N- CH3
CH3 APCI-M5 MZ: 123 N v 568/570 [ MtH] + qN—CH3 Hydrochloride CH3 O
APClI-MS M Z: 124 NI 596/598 [M+H + HO~ qCH3 Hydrochloride CH3 0 4 SEP
2006 105

GHs % APCI-MS M/Z:
100 P <::2 512/514 [M+H]®
CH —
*0 l;m Dihydrochloride
gx. Structure Physicoche@ical
0. Properties
APCI-MS M/Z:
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Hydrochloride
N~CH,
CHj
N
@%ﬂ“
AY
Ex. _R? : _ay Physicochemical
No. Properties
o 7 APCI-MS M/Z:
102 HT\lL/ 498/500 [M+H]*
CH
: w—CHs Dihydrochloride
CHg
2
HaN / APCI-MS M/Z:
103 \}f/ 484/486 [M+H]T
o} ' N—CHs Dihydrochloride
CHg '




0 APCI-MB M Z:
APCl - VB M Z:
APCI - VB M Z:
538/ 540 [ MkH] +

125 / v 582/584 [ M+H] +

126 582/584 [ MtH| +
538/ 540 [ M+H + Q

CH3 N o <3 Hydrochl oride

OH / N-cH3 Hydrochl ori de
CH3 N 11 0 CH3 APCI-M5 M Z:
~ APCl -M5 M Z:

HO N / N-CH3 Hydr

ochl ori de CH3
20B7 N~

128 /' N

129 ~N 580/ 582

[ MitH + o N Di hydrochl ori de

G OH APCI - M5

130 1 608/ 610 [ M+H] +

D hydrochloride 10 APCI-Ms M Z: 131 \N '~/ 552/ 554 [M+rH + CH3 "
D hydrochloride 0 APCI-M5 M'Z: [/ 596/598 [MtH [+ 132 | N J~ Q
CHa %.
( APCI~MS M/Z:
o+
104 | _ 540/542 [M+H]
CHa\E/’ w—CHa Hydrochloride
CH3 ’
GHy p APCI-MS M/Z:]
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| _
CH:y o T—CHa Hydrochloride
CH;
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CHy
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" p APCI-MS M/Z:
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107 ?/”\\// \ﬂ// 542/544 [M+H)]
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+
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OH o T—cHa Hydrochloride
CHg




CH3 |

N CH3 Di hydrochloride 0 4 SEP 210i'r
CH3 o APCI-Ms M Z:

134 N

106 0 133 Ho~~ APCI-MS M Z:

v 594/ 596 [ M+H] +

582/ 584 [ MrH] +

D hydrochloride CH3 Q APCI-M5s M Z: 135 /N 554/556 [ M+H] + ﬂg—éEKl @6
Di hydrochl oride CH3 136\/N APCI-M5 M Z: N 598/600 [M-H + CH3 0 (i) CH3
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H 5 APCI-MS M/Z:
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CH3
H
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5 558/560 [M+H]*
HO /N—CHa
CHg
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HO _/N—CHs Dihydrochloride
CHs
| ct f y APCI-MS M/Z:
112 ?l/\/ T]/ 555/557 [M+H]
CHy © N—CHs | Trihydrochloride
CHs '
0/”\7 / APCI-MS M/Z:
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113 N\n/
o] /N—CH3 Dihydrochloride
CHa
y APCI-MS M/Z:
+
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o /N—CHa Dihydrochloride
CH3
<:] b APCI-MS M/Z:
+
115 N\W/ 538/540 [M+H]
o N—CHs | Dihydrochloride
CHs
HO % APCI-MS M/Z:
+
116 Njf/ 582/584 [M+H]
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CHs




OH 139 APCI-M5 MZ: )N Tr N 624/626 [MtH+ o ~O 4 SEP 2006 107 lo 140
\3 APCI-M5S MZ: | N Q568/570 [MtH + CH3 0 APCI-M5S M Z: 141 @—%Ei %2/614
[MkH+ CH3 | N CH3 -~ Hydrochloride O 142 Ho"-"-~" APCI-Ms o

598/ 600 [MPH + CH3 C) 10 APCI-M5S M Z: 143, Noml 610/612 [MrH + Q N 00
Hydrochl oride O Exanple 144: Trans-5-(4,5-di hydroxazol -2-yl)-3-[4-

(di met hyl am no) cycl ohexyl car bonyl am no] - N- (5-chl oropyridin- 2-yl)
benzofuran-2-carboxamde HO/ I / NNC N\ 1 NN \ O~~ OO-NHO
GdNH N- 5 N Trans-|5- cgJboxy- 3-[4- (di me% hyl ani no)|cycl ohexyl -

APCI-MS M/Z:
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o NCHs | Dihydrochloride
CH,
OH 2
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' CH % _
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o ! .
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CHy N—CH;
/
CH3
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O\/‘ N~CHs | Hydrochloride
CH,
o % APCI-MS M/Z:

124 \VJ::}JLV/ 596/598 [M+H]"
HO

N—CHs | Hydrochloride




car bonyl am no] - N- (5- chl oropyri di n- 2-yl ) benzof ur an- 2-
obtained in Exanple 78 is suspended in pyridine (3 m),
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CHs Y 538/540 [M+H]
° S
[ ' APCI-MS M/Z:
CH .
3 o) <N;‘ Hydrochloride
O/A\] ‘ APCI-MS M/Z:
129 L*“/Njf/ 580/582 [M+H]*
o) <";' Dihydrochloride
OH
) APCI-MS M/7Z:
130 | <:} 608/610 [M+H]®
N
\g/ <;j Dihydrochloride
o / APCI-MS M/Z:
131 \}Jl\v// 552/554 [M+H]"
|
CHs @ Dihydrochloride
%
o > APCI-MS M/Z:
13 PN (:} 596/598 [M+H]*
CH3 | N.
CHy O Dihydrochloride




added lithium borohydride (238 ng), and the mxture is stirred at room
tenperature for 12 hours. To the reaction solution is poureca 1g go

hydrochl ori c acid under ice 25 cooling, and the m xture is st & Pk 2!!‘ room
tenperature for 15 mnutes. Subsequently,.fhe reaction solutionis 0 4 SEP
2006 109 neutralized with a saturated aq]u% us sodi um hydrogen carbonate
solution, and extracted with ethyl acetate. The organic |ayer is washed
with a saturated brine, dried over sodiumsulfate, and the solvent is
evapor at ed under rgduced 5 pressure. [The gesulfrrg residue is purified]by

NH-silica |gel colym chromato raphy (el . ethyl acetate, then

chl orofornimetl nol _H&\?\ /a\/\ re i Ng resieuayd 1/75uspended ijn
di et hyl et her. e |precl |tagP oIIe d by g‘gzl/tggadtiég,m_f]e gi ve the
title conpound (2.24 Q). Cl - MZ. 5 15 |[ MtH] + anpl es 146- 149
The correspondi ng gonpounds are treat ed in\@ _sim{lar manner to Exanple 145
to give the TolToWng conpounds In a| freg form whrch—are furthrer—treat ed

wi t h hydrogen chlorlide 15 t/ﬂii/\tle hydrochlori deg Ancr-ed MAad: NCI N R2

JD. ~NH QA . ochani c No. Rropersdesim+ide APCl - Mp
MZ:KM)MQ%%[MH\V#- PCl - VG M Z: - .

Dihydrochloride

APCI-MS M/Z:

&
135 /N\TT// <:;>- 554/556 [M+H]*
CHy N . .
)
| ;] -

Dihydrochloride

APCI-MS M/Z:
598/600 [M+H]"

136 ?/“\V/N\ﬂ//

APCI-MS M/Z:
584/586 [M+H]"

' N
137 o S \ﬂ//

APCI-MS M/Z:

138 N
\ﬂ// Y 596/598 [M+H]*
° )
- 0]
OH %
139 <:;> APCI-MS M/Z:
624/626 [M+H]*




O o 541/543 [ M+H + 14 SEP 2006 110 APCI-Ms M Z: 148 HOB/ 485/ 487 [ M+H] +
~N- CH3 Hydrochl oride CH3 149 HOB/\~ APCI-M5 M Z: 501/503 [MIH] SEP 206CH3
CH3' Exanpl e 150: Trans-3-[4-(di nmethyl am no)cycl ohexyl carbonyl -

am no] - 5- hydr oxynet hyl - N- (5- chl or opyri di n-2-yl ) benzof uran- 2-car boxam de
hydrochloride o a C o, - HO ON HO ONH NH N_ N_ (HC)

Tr ans- 5- car boxy- 3-[ 4- (di net hyl am no) cycl ohexyl - '

car bonyl am no] - N- (5-chl oropyri di n- 2-yl ) benzof uran-2- carboxam de (243 np)
obtained in Exanple 78 is suspended i|n €hionyl ¢hloride (Z.5 m), andjthe
m xture is|stirred|at 10 rogm tenperatureg—~for 10im nutes, then stirrediat
50C for 1Q m nutes. The»gﬂiture is gool 0 ropm l.empar ature and stirred
for one hoyr. 1%Re reacti soldtion i|s 0 centra§§§ gg%dﬁ%? S under
reduced préssure. The rekulting resijdue i uspe cf i'Q 1l hydr of ur an/
15 chlorofgrm (2:1| 15 my,® and there¢to i{fj%ded sodi um borohydride (150
ng), and the_mxtune is stirred at room t erafure overnight. To the
reaction sqglution ijs poured |IN hydraochl &ic acid under ice-cooling, and

the mxture is 04SEP 2016 0 APCI-MS M/7Z:
0 /lL\// 612/6 +H1*
141 | Py /614 [M+H]
CH3 I N

CH; <;T> Hydrochloride
o
o
|

Y 598/600 [M+H]"

il Be

- A
w | Ao | O ERE
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_aah

Example 144: Trans—S—(4,5—dihydroxazol—2—yl)—3—[4—
(dimethylamino)cyclohexylcarbonylamino]—N—(5—chloropyridin—

2-yl)benzofuran-2-carboxamide

H /~ o RN~ Ha
HO / o <} o
o) °§1/NH .

NH
(o] 0#
; N—
/-N\ /

Trans-5-carboxy-3-[4-(dimethylamino)cyclohexyl-
carbonylamino] -N- (5-chloropyridin-2-yl)benzofuran-2-
carboxamide (220 mg) obtained in Example 78 is suépended in
pyridine (3 ml), and thereto are added successively 2-

LO bromoethylammonium bromide (125 mg), 1.0M l-hydroxy-

benzotriazole-N,N-dimethylformamide solution (600 ul) and



111 stirred for 0.5 hour. A saturated aqueous sodi um hydrogen car bonate
solution is further poured thereto, and the mxture is extra gkau
chl-oroform The organic layer is washed with a saturated aqu éu 3P um
hydr ogen carbonate 5 solution and a satur d brine, dried over sodium
sulfate, and the solvent is evaporated under reduced pressure. The
resulting residue is purified by NHsilica gel columm chromat ography
(eluent: chloroform then chloroformi nmethanol = 200/1) to give

trans-3-[4- (diamthyhkanioe) mleny1
cyclohexylcarbonypanlgg]' thd Oﬁm%&j%ﬁoq%} gaﬁ%odllmlde hydrochloride

pyri di n- 2- yl(JBénmgf) unade2- daebaxalite ( 4hdhe ThixtuAy odiicdtiSr&li s§ol ved
in chloroform (1 m), and thereto is added 2N hydrogen chloride in

met hanol (0F2OW F-eMBR&atHES Fozcti-on dBalsut i G ithiec areseritiran exb luntiwn r educed
pressure:. 1 h I i-ng due S su en ed in ethyl acetate- nethanol,
and the pregl%lgapggﬁaﬁegcg Iecte 7 AATESE6h 29 UYri¥t1D give the

title 6onpoupdrbéénﬁghrbéﬁghewﬁowh%10%71%%33th%“ﬁhkﬂ@ﬁgnﬁ§3éfgracted

Trans- 3-[ 4- (di met hyl am no) cycl ohexyl car bonyl -

ami noj - 6- hyU%i@yCNl%Oéﬁrmr,oplymledl n»vﬁryls)olnhrmszsurla“ra-t& card aeam €l vent
hydrochlorlgg g Hg O N O-NH NH HCI ~N~ To a suspension
of trans-3 Egﬁgggﬁﬁp m2R fgygpguce pressure The resulting

Lol o STSEER 58 BT R s i nane
(20 ) is dddeendrophilseolioron tchichr mmo&o&nﬁéehgm@ce]ﬂa&e = 4/1),
10 and the resulting residue is suspended in diisopropyl
ether. The precipitates are collected by filtration, and
dried to give the title compound (117 mg) .
APCI-MS M/Z: 510/512 [M+H]*'
Example 145: Trans—3—[4—(N—acetyl—N-methylamino)cyclohexyl-
15 carbonylamino}—S—(2—hydroxyethyl)—N—(5—chloropyridin—2—yl)—

benzofuran-2-carboxamide

SSevaas M@H”}
Q. kog

/N“< ’N\<
Trans-3-[4~(N-acetyl-N-methylamino) cyclohexyl-
carbonylamino]—5—methoxycarbonylmethyl-N—(5-chloropyridin—
20 2-yl)benzofuran-2-carboxamide (2.95 g)-obtained iﬁ Example
2 is suspended in tetrahydrofuran (65 ml), and thereto is
added lithium borohydride (238 mg), and the mixture is
stirred at room temperature for 12 hours. To the reaction
solution is poured 10 % hydrochloric acid under ice-
25 cooling, and the mixture is stirred at room temperature for

15 minutes. Subsequently, the reaction solution is



(3.5 9g) over 2 mnutes at -78C. The mxture is stirred at roomtenperature
for 4 days, and the reaction solution is poured into ice-vvateo‘s p
neutralized with a saturated agueous sodi um hydrogen carbonate soEI ul?[p@n,
and extracted with a 5 m xed sol vent of e%wl acet ate-tetrahydrofuran. The
organic layer is washed wth a saturated ne, dried over sodiumsulfate,
and the solvent is evaporated under reduced pressure. The resulting
residue is suspended in chlorofornidiethyl ether, and the precipitates are

10 col l ecte Lihlstration, an I t ive trans;3-[4-
(di met hyl amﬁilr?o)ég;?clll%ﬁgxyﬁggr %o%y%é{rﬁeagco Q?6—:‘%f%uyeaorLb%(ys-(N:-lJ("ér£ hydrogen
chl or opyr i dicar®oyla)leeszoutiah, 2-a¢aT Roxard deed 33N thJDi ScePioduUct 7448 o)

i's suspended in nethanol and treated with 4N hydrogen chloride in di oxane
to give theOfigRNdCccarpEinds ¥esie4l mjth APGatVB M ABTd59df Mrd] svExanpl e

152: Trans-3-[4-(di nethyl am_no cl ohexyl car bonyl -
ani noj - 5- hy%roo%ffgnl\l-s”gﬁ@ or &5\# %’I%sf’%y‘%%rﬁerfz%f YarRoated podehi frduced
hydr ocll or i %ge@,slﬂru.ﬂ _Th'é’ox/egulﬂ@i@%c?aer%io 89 is Pyrified by NH-silica

Trans- 3-[ 4- (di met hyl ami no) cycl ohex nyl am

met hyl oxy- Nge3- clhllamop ghirdimat2gpia)dianzof Lireatt: 2 -ceipbxadd tet e ( 473 HT)
obtained in Egarrple 19 is treated in a siml|ar manner to Exanple 151 to
give the tiCPeOLOMPEIMACEE3RY) = 45 IApciands Wre: resyyl by [ Mesd duexhspl e

(i et hyl ant RoT ey Shesy LA SOy S ] - (s ST CHopyFTaf nire collecced
by filtration to give the title compound (2.24 g).
10 APCI-MS M/Z: 513/515 [M+H]*'
Examples 146-149
The corresponding compounds are treated in a similar
- manner to Example 145 to give the following compounds in a

free form, which are further treated with hydrogen chloride

15 to give hydrochlorides thereof.
x5
0] N Cl
% \—/
RZ
NH
G
%AY
Ex. _R? —AY Physicochemical
No. Properties
146 AN Q APCI-MS M/Z:
HO <N:/(O 525/527 [M+H]*
HO . APCI-MS M/Z:
147 v
~"o QC;/’/O 541/543 [M+H]*




2-yl ) benzof
Trans- 3-[ 4-

ur an-2-carboxamde HO/~ ~/"OCL OON -dC NNO NHNHN

(di met hyl am no) cycl ohexyl car bonyl am no]-6- 5 04 SEP 2006

hydr oxy- N- (5- chl or opyri di n- 2-yl ) benzof ur an- 2- car boxam de (90 ng) obtal
151 is dissolved in N, N dinet?ygfornanide (2 M), and thereto

i n Exanpl e

are added cesium carbonate (110 ng) and

ned

utyl bronoacetate (35.5 pl).

The mxture is stirred at roomtenperature for 12 hours, and 10 further
stirred at 50C for 2.5 hours. The reaction solution is allowed to stand

for coolingl and difjuted with water, ®nd extractled wth ethyl acetate.
organic layper is cloncentrated under redused presApcr-Mndithe resul tin
residue is pu;@L'ed by NH_s{ |i gel c chrona4@gnﬁphyH@5H (el uent:
hexane/ et hy atle =HO1, en etlhyl tate) tjo give the title conyg
(21 ng). APCI-M5 MiZ: 571/573 [ MrH [+ Examhles, 15 Ikﬁ%
Trans- 3- [ 4-( di met hy] am no) cycl ohexy|l car bo glan%no4H phloride
hydr oxy- N- (S=Chloro yrIGin-é-yi)beHZOTUédH Z2=Targoxantde—obtarred—
Exanpl e 151} and t he| correspondi ng s : conmpounds are treated in a
simlar manper to Bxanple 153 to (| follo gaﬂ%s inafrg
form or whjchl4®e | f (rther txedf ed dr oge Zﬁﬁiﬁgﬂp ve 25
hydr ochl orides therjeof. 14 SEP 2006 EX. PhyS| . Strud
3

10

15

Example 150: Trans-3-[4-(dimethylamino)cyclohexylcarbonyl-
amino]-5-hydroxymethyl-N- (5-chloropyridin-2-yl)benzofuran-

2-carboxamide hydrochloride

o, N« )-u =
Hom)[:j:é»%%‘£:>_ Ho\/E:j:é*ﬁg_§:>_

NH
O oy o M

5 —

N~ N~ (HC)

Trans-5—carboxy-3—[4—(dimethylamino)cyclohexyl—
carbonylamino] -N- (5-chloropyridin-2-yl)benzofuran-2-
carboxamide (243 mg) obtained in Example 78 is suspended in
thionyl chloride (2.5 ml), and the mixture is stirred at
room temperature for 10 minutes, then stirred at 50°C for
10 minutes. The mixture is cooled to room temperature and
stirred for one hour. The reaction solution is
concentrated to dryness under reduced pressure. The
resulting residue is suspended in tetrahydrofuran/
chloroform (2:1, 15 ml), and thereto is added sodium
borohydride (150 mg), and the mixture is stirred at room

temperature overnight. To the reaction solution is poured

IN hydrochloric acid under ice-cooling, and the mixture is -

The
g

ound

e

ture



properties

Tr ans- 6- car boxynet hyl oxy- 3-[ 4- (dinethylanlﬁ?
cycl ohexyl car bonyl am no] - N- (S-chl oropyrid

31 NHNO;Z CCH3/ APCl-M5S MZ: 154 NH 528/530 [ M+H] +
Di hydrochloride NCH3 / CH3 CH3 COHNCI 3 No APCI-M5sS MZ: 155 NH
542/ 544 [ MtHl + Di hydrochl oride N~CH3 CH3 Exanpl e 156: 04 SEP 2086

2-yl ) benzo- 5

furan- 2- carboxam de hydrochloride 0 ~O-O/ OHC HOL O/ OHH( } C
NO ONHOGINHN (HC) N

Trans- 6-t - byt 9xyear kanylmet iy, xy 4 n dium hvd
an1no)cyclohexylcgrggnylan1no é QFE&%FP&%¥?§uf|F° ium hy rogm; L
benzof ur an- Qacbbbaxan566u¢2bnﬁﬂb Qb&%h@&dﬁdﬁﬂ@ﬁ”ﬂﬂé%e%§3'éh&“%ﬁ&wpen e

4N hydrogen chloride in dioxane (8 m), and the mxture is stirred at

tenperaturemFﬁFugg RSue¥tracted with chloroform. The organic layer is

5

10

15

washed with a saturated aqueous sodium hydrogen carbohate
solution and a saturated brine, dried over sodium sulfate,
and the solvent is evaporated under reduced pressure. The
resulting residue is purified by NH-silica gel column
chromatography (eluent: chloroform, then chloroform/
methanol = 200/1) to give trans—3—[4—(dimethylamino)
cyclohexylcarbonylamino]—5—hydroxymethyl—N—(5—chloro—
pyridin—z—yi)benzofuran—2—carboxamide (46 mg). This
product is dissolved in chloroform (1 ml), and thereto is
added 2N hydrogen chloride in methanol (0.1 ml), and the
reaction solution is concentrated under reduced pressure.
The resulting residue is suspended in ethyl acetate-
methanol, and the precipitates are collected by filtration,
and dried to give the title compound (45 mg).

APCI-MS M/Z: 471/473 [M+H]*

Example 151: Trans—3—[4—(dimethylamino)cyclohexylcarbonyl—
amino]—6—hydroxy—N-(5—chloropyridin—2—yl)benzofuran—2—

carboxamide hydrochloride

H — ==
MeO. 0 N Gl HO 0 “ Cl
1]
m=/m

_ . o™
:; ; Hel
N~ N— ( )
/ Vd

To a suspension of trans-3-[4-(dimethylamino)cyclo-
hexylcarbonylamino]—6-methoxy—N—(5—chloropyridin—2—yl)—
benzofuran-2-carboxamide (473 mg) obtained in Example 23 in

dichloromethane (20 ml) is added dropwise boron tribromide

N

room



The reaction solution is diluted with diethyl ether, and the precipitates
are collected by filtration, washed D 4 SEP 2006 115 several) & SER2008i t h

di ethyl ether, and dried to give the title conpound (17 ng). APCI-NM5 M Z:
515/517 [ MrH + Exanpl e 157: Trans-5- car boxysret hyl oxy-3-[4-(di methyl- 5

am no) cycl ohexyl carbonyl am no] - N- (5-chl oropyridin-2- yl)

benzof ur an- 2- car boxam de hydrochloride O NNCI ON-CI 100/ 0 HO,r OO
NNH O ONH (HCI) N Trans-5-t-butoxycarbonyl net hoxy-3-[4-(di net hyl am no) -

cycl ohexyl casheny) amivae] 2Nmi Bruglls0r-apyrighn- 21 hbenzos '
furan-2-carboxam de (1.92 g) obtained in Exanple 31 1s e(di]jg%o?%leﬁr?% %J?\I
hydr ochl ori €088 §efrp@raftireaddrt He daye,uremd ithestigaeti @t $ODIMT 1 €APLE at ur e
for 2 hours., To the_ _reaction ,solution is added isopropanol (100 m), and

the preci pPPACES 20154 18 ~¥aitPE et 8¢ By arilizachiiidh ancsHedrafed agueous
i sopropanol sapd uti ekl qehh ek raRd +dr |8 [! C!J[-'C%gﬁ [esgure Lo, give
the title conmpound (1. Sg g). aXPCI - I% M %@%&/’Sfﬁl VEH] 5 c@%n‘fﬂr@% 458-179
Tr ans- §- car bdxpreshyiveny- 3] 4thyilneidet an-tetesd@irFuran. The
hexyl car bonyl am no] - N- (5-chl oropyri di n-2-yl ) benzof ur an- 2- car boxam de
y ny J ; B@ . L .
hydr ochl or i B8 98PL4i AEYSIniExaRSIe 1 3 tdnd toted unedrack dpoimt ngdst ed tover
conpounds aggqt 62 Lh.a simlar nner_ t.,0 Exanple 87 to give the
f ol | owi ng corrpoundtss(a:ir?j(lge’frgég| fltgiremsrég‘rvei% v %V@rg)%atqfé? YRRk PR EeA
hydr ogen pressure. The resulting residue is suspended in
chloroform/diethyl ether, and the precipitates are
10 collected by filtration, and dried to give trans-3-[4-
(dimethylamino)cyclohexylcarbonylamino]—6—hydroxy—N—(5—
chloropyridin-2-yl)benzofuran-2-carboxamide (335 mg). This
product (48 mg) is suspended in methanol and treated with
4N hydrogen chloride in dioxane to give the title compound
15 (54 mg).
APCI-MS M/Z: 457/459 [M+H]+
Example 152: Trans—3—[4—(dimethylamino)cyclohéxylcarbonyl—
amino]—S—hydroxy—N—(5—chloropyridin—2—yl)benzofuran—2—

carboxamide hydrochloride

Cry-Lier
HO °

0§/NH

% {Hel)

—

20
Trans—3—[4—(dimethylamino)cyclohexylcarbonylamino]—5—
methyloxy-N-(5-chloropyridin-2-yl)benzofuran-2-carboxamide
(473 mg) obtained in Example 19 is treated in a similar
manner to Example 151 to give the title compound (33 mg) .

25 APCI-MS M/Z: 457/459 [M+H]*

Example 153: Trans—-6-t-butoxycarbonylmethoxy-3-[4-



25 chloride to give hydrochlorides thereof. 0 4 SEP 2006 116 H N C R2 1
O NH O AY Ex. g-F\’2 -XY Physi cochemical No. properties CH3 APLISENS2088 Z:
158 / N 542/544 [MH + CH3 ~O O N-CH3 Hydrochloride CH3 H3 APCI-MS M Z:
159 HN' ~oi 528/530 [MH + ~ N CH3 Hydrﬂﬁ loride 3 APCI-M5 MZ: 160
HZNY-"- 0514/516 [ MtH + / N-CH3 CH3 Hydroc ride 0~CH3 APCI - M5 MZ 161 H
572/ 574 [MH + R -,,0~, H gN CHHydrochloride cH3 y APCI-M5 MZ. 162
Honi " of 572/574 [ MtH| +

(dimethylamino)cyclohexylcarbonylamino]—N-(5—chloropyridin—

2-yl)benzofuran-2-carboxamide

i/ o
Ho 0 N—{C}}—u Ao o R~ o
T, = 7 T
Otgm °§{m1

—_—

Q Q

Trans-3-[4- (dimethylamino) cyclohexylcarbonylamino] -6-
5 hydroxy-N-(5-chloropyridin-2-yl)benzofuran-2-carboxamide
(90 mg) obtained in Example 151 is dissolved in N,N-
dimethylformamide (2 ml), and thereto are added cesium
' carbonate (110 mg) and t-butyl bromoacetate (35.5 pl). The
. mixture is stirred at room temperature for 12 hours, and
10 further stirred at 50°C for 2.5 hours. The reaction
solution is allowed to stand for cooling, and diluted with
water, and extracted with ethyl acetate. The organic layer
is concentrated under reduced pressure, and the resulting
residue is purified by NH—silicé gel column chromatography
15 (eluent: hexane/ethyl acetate = 1/1, then ethyl acetate) to
give the title compound (21 mg).
APCI-MS M/Z: 571/573 [M+H]*
Examples 154-155
Trans-3-[4-(dimethylamino) cyclohexylcarbonylamino] -6-
20 hydroxy-N- (5-chloropyridin-2-yl)benzofuran-2-carboxamide
obtained in Example 151 and the corresponding starting
compounds are treated in a similar manner to Example 153 to
give the following compounds in a free form, or which are
further treated with hydrogen chloride to give
25 hydrochlorides thereof.



0 g-CH3 CH3 Hydrochl ori de

off ~ APCl-M5 M Z:

163 N,, ~0i 558/ 560 [ MrH| +

OH APCI -MS M Z:

' ~ M+-§ls+tsgp-9mg. O
N- CH3 cH3 Hydrochl ori de 164 ~H 572/ 574 [_ 4 tSE
gFB'cFB Hydrochl oride 0 4 SEP 2006 117 O CH3 H APCI-M5 M Z: 165 h?u&

c, N CH3 drochl ori de CH3 H APCI-M5 M Z: 166
%0/?% HWH“ o 572574 [WHH CH3 0 qIL\LI-léI-IS CH3 Hydrochl oride H APCI - VB
MZ 167 HO'"=~ N-O 572/574 [MrH + CH3 O N-C13 CH Hydrochloride 3 CH3 H 2

[ CH3 CH3 H
APClI-M5 M Z: 168 HON\\ "~o 572/574 [ MtH + O N-CH3 Hydrochl ori de
APCI-M5 M Z: 169 Ho/~/N "o, 572/574 [MtH + 0 CH3 -CH3 Hydrochl ori de
Ex. Structure Phy51coch§mlcal
No. properties
" CH, o —
%/\\/ 0 HN—<§:2}—Q
o 0 APCI-MS M/Z:
NH ‘
154 44 528/530 [M+H]
o~ :
(:::L Dihydrochloride
N—CHa
/
CHa
G —
/N\/\/O o] HN@—Cl
CH, N
(o] APCI-MS M/7Z:
+
155 //NH 542/544 [M+H]
o,
(:iz Dihydrochloride
N’CH3
CH,

Example 156: Trans—6—carboxymethyloxy—3—[4—(dimethylamino)—
cyclohexylcarbonylamino}—N—(5—chloropyridin—2—yl)benzo—

5 furan-2-carboxamide hydrochloride

Moo $O= hopys 10
o] ‘ \ o

QN\ (HCI)
7/ /

Trans—6—t—butoxycarbonylmethyloxy—3—[4—(dimethyl—
amino)cyclohexylcarbonylamino]—N—(5—chloropyridin—2—yl)—
benzofuran-2-carboxamide (21 mg) obtained in Example 153 is

10 suspended in 4N hydrogen chloride in dioxane (8 ml), and
the mixture is stirred at room temperature for 28 hours.
The reaction solution is diluted with diethyl ether, and

the precipitates are collected by filtration, washed



HAPCI-M5 MZ: 170 Ho"X N -~o0, ( 586/588 [ MtH CH3 CH3 O N—CHB cH3
Hydroochloride H APCI-Ms MZ: 171 Ho hkoj 588/ 590 [ MtH] + FF%CFB cH3
Hydrochloride C NiCH3 APCI-MS M Z: 172 H 585/ 587 [ M+H] +

cH3 Di hydrochloride 0O 0 4 SEP "2006 118 35APCI-NB MZ: 173 584/586 -
[MiH + o CH, CH3 Hydrochloride APCI-MS MZ° 174 | DN 582/584 [MrH + ~o
N- CH3 Hydrochloride CH3 by APCI-MS M Z: 175 ON 568/570 [ MtH + o CHN- CH3
Hydrochloride Ho APCI-Ms MZ: 176 \N o 598/600 [ MtH + N-CH3 o U H,

Hydr ochl ori deve@d 1ARGkMS W8 diethyl ether, and dried to give the
title compound (17 ng) .
APCI-MS M/Z: 515/517 [M+H]*
Example 157: Trans—5—carboxymethyloxy—34[4—(dimethyl—
5 amino)cyclohexylcarbonylamino]—N-(5—chloropyridin—2—

yl)benzofuran-2-carboxamide hydrochloride

Trans—5—t—butoxycarbonylmethoxy—3—[4—(dimethylamino)—
cyclohexylcarbonylamino]—N—(5—chloropyridin—2—yl)benzo—

10 furan-2-carboxamide (1.92 g) obtained in Example 31 is
dissolved in 6N hydrochloric acid (40 ml), and the mixture
is stirred at room temperature for 2 hours. To the
reaction solution is added isopropanol (100 ml), and the
precipitated solid is collected by filtration, washed with

15 isopropanocl and diethyl ether, and dried under reduced
pressure to give the title compound (1.86 g) .

APCI-MS M/Z: 515/517 [M+H]*?
Examples 158-179
Trans-5—carboxymethyloxy—3—[4—(dimethylamino)cyclo—

20 hexylcafbonylamino]—N—(5—chloropyridin—2—yl)benzofuran—Z—
carboxamide hydrochloride obtained in Example 157 and the
corresponding starting compounds are treated in a similar
manner to Example 87 to give the following compounds in a
free form, or which are further treated with hydrogen

25 chloride to give hydrochlorides thereof.



177 612/614 [MH + N IxlI "0 -CH3 Hydrochloride 0 CH3 OH APClI-M5 M Z:

178 598/ 600 [MtH + o CHN-CH3 Hydrochloride 3 C N3 APCI-MS M Z:0 & SFP 0Q
597/ 599 [MrH + o , N~-CH3 Di hydrochl oride CH3 Exanple 180:

Tr ans- 5- am no- 3- [4 (d|nethylanlno)cycloqgﬁyl-

car bonyl am no] - N- (5-chl oropyri di n- 2-yl ) benzof ur an- 2- car boxam de

di hydrochloride Q4 SEP 2006 119 _/ I ONNC , ONC N O NOHNOO

NH NH (2HCH)—N__N Trans-3-[4- (d|nethvlan1no)cyclohexylcarbonylan1no] 5-
nitro-N—(S—chI oropyr| di n- 2- yI)benzofuran 8- c oxam de (3.00 9) obtined
in Exanple 18 is suspended in g 05(tﬂ ,Cmndthereto are added
tin(ll) chloride (anhydrous dvval (1.0 mM). The mxture is
heat ed under reflux for 7 hours .o IIoWed to stand for cooling. To the
reaction solution are added 10 % %queuus sodi um hydroxi de solution (830 m)
and tetrahydrofuran (200
AY
Ex. 5 Phyus i .
-R —AY ysicochemical
No. _ properties
G APCI-MS M/Z:
158 N - 542/544 [M+H]?
A
o] NCHs Hydrochloride
CH,
3
?Hs APCI-MS M/Z:
159 HN\H/\/ Q 528/530 [M+H]*
0
o} c{_"‘:—CH’ Hydrochloride
N p APCI-MS M/Z:
160 N7 Q 514/516 [M+H]*
0 N—CHa
s Hydrochloride
ot APCI-MS M/Z:
161 k/\”/\/ 572/574 [M+H]*
N—CH, .
/ Hydrochloride
CHs
o APCI-MS M/Z:
162 HO/\/N o 572/574 [M+H]T
\[(\ N—CH3 »
c/H, Hydrochloride
OH % APCI-MS M/Z:
H
163 K/N\ﬂ/\o/ Q 558/560 [M+H]*
o N—CHs
s Hydrochloride
OH APCI-MS M/Z:
164 QH _ 572/574 [M+H]*
e
° N CHs Hydrochloride
CH; :




10 M), and the mxture is stirred at roomtenperature for one hour. The
insoluble materials are filtered on celite, and the filtrate isD .
concentrat ed under reduced pressure, and purified by silica gel téFﬂnms
chromat ogr aphy (eluent: n- hexane/ et hyl agg ate = 1/1, then
chloroformethyl acetate = 15 1/1). The resulting residue is suspended in
ethyl acetate/n-hexane, and the precipitates are collected by filtration
and dried to give trans-5-ani no-3-[4-(dinethyl -

am no) cycl ahexyl carlbonylafi*no] - N- (§--chl oropyridin-2-yIy-
benzof ur an-|2- car boxam dd\(1 43 g). |Thi s %product ( di ssolved in
et hanol, and treated w t hy4N hydr ogen ride/ gt j‘ﬂ)Met t+o gi ve the
tiﬂecmmJ nd 943 |ngy) M M|z 4 58[%23 %J
Trans- 3-[ 4-|(di et hyl am/rG)cELi | ohexyl car bomyl -

ani no] - 5- meft hy! ani rjo- N°{5- chl or opyr|i di n- 24,yPfbenZdtifrariblozigie ar boxani| de
di hydr ochl gride Q %E@!a2006 120 g ~ci i 0~ -G ON CIINI p N HN

Il , NHO-NH Q2HCl | 1 NTo ) To %
trans-5-[ N-|( benzyl gxycar bohyl) Nmthyl%o]-B-[ﬁPCI"Ms M/Z:

N

(di net hyl ani na)eycl|okeX Farni noj 5- chl Qro/STdi NM+H] ™
2-yl ) benzof|ur an- 2- gar box (100 [nmy) i ned ijn Exanple 5 22 is adde¢d 30
% hydr ogen |[bromni de |i n acetl c acid (12 ), 4 “an t Nélymindaleriisiest i rred at
roomterrperatUIUfcr 2R eHH-S- To-the rTaniglnn sal utiaon is _added dieth

ether (20 mi), and the prEm pitataes afe collecte P%b Mg /aztlon and
suspended iln a satuUrated agueous sadi u dr ogen
P 167 HO™ Y o~ g by /% M+H]*
TH, © _
? N CHs Hydrochloride
CHa
CHy % APCI-MS M/Z:
H
168 HO)\/N o 572/574 [M+H]*
© N Chs Hydrochloride
CHs
g % APCI-MS M/Z:
169 HO/-\/NW]/\/ 572/574 [M+H]"
C/F:_CH’ Hydrochloride

APCI-MS M/Z:
586/588 [M+H]*

170 /”jx( \”/“\'/

N—-CHj

CHa Hydrochloride

o)
I
@
O
X
w
o
o~
.,

N

APCI-MS M/Z:

H
N / +
171 Ho/ij/ 0 . 588/590 [M+H]
f \[_o]/\

N CHs Hydrochloride
CHj;
CH %
\J/cm % APCI-MS M/Z:
172 L\V/ﬁ 585/587 [M+H]"?
O/

N—C .
a h, o Dihydrochloride




10 solution, and extracted with ethyl acetate. The organic |ayer is washed
with a saturated brine, dried over sodium sulfate, and the solvent
evaporated under reduced pressure to give 04 P Zmﬁ
trans- 3-[ 4- (di et hyl anmi no) cycl ohexyl - '

car bonyl am no] - 5- net hyl am no- N- (:5- chloropyrldln 2-yl)benzo 15

furan- 2- car boxam de. Subsequently, this product is -dissolved in ethanol,
and treated_with 4N hydrogen chloride in ethyl acetate to give the title
conmpound (88 np). APCI-NB M Z: 470/ 472 [ MWH + B{anpl € 1827:

Trans- 3- [ 4-|(di net hyll am cyclohexylcar.- yl - 20 {APCI-MS M/Z:
am no] - 5- ( 2- mgty | gm HQEL 0X (5- chiKor gpyri di n-584/1586 [M+H]*
benzof ur an-{2- car boxam d rochl ori de\04SEP {121 Oq -C OyN, _,,,0/ O

N HN~/\O <:[K / ON| ONH 00 NH N_ (|3HCL) M Hydrochloride
Tr ans- 5- [ 2--N—t—butloxycarb hnn\ll Ne_at hvl ani h(‘ﬂ et haxy] -
3-[ 4- (dinethylantno)cyclohexylcarbcnytantno] N-(E-chloro-

A

pyri di n-2-yjl ) benzofjur car boxani|de ¢30Q ng) ohtPEGTedIS M/3: Exanple 36 is
di ssol ved i|n diyaxane _~and ther s added8eM SBydridge) *chl ori de in
dioxane (10 m), and th xt®ire gstirredyat roomtenperature for 5 hours

The reactijon sol utjion is concentrgted ungercCi:edyerdifpcesstige and the

resul'ting riesidue ils suspended in diethylcHether. | 10 The precipitates are

collected Qy filtrdation, and driedi|to aglve the tlitle conpound (301 ny).

APClI -MB M Z: 514/516 /MM + Exanpl @ 183 APCI-MS M/Z:
NOJTMN- ( 5- ¢k

Tr ans- 5- ( 2-lamiiryexy gt hoxyN3-44- (2- axo- 568/570 [M+H]T
pyrroliding-1-yl)cycl ohexyllcar Bonyl|ani | oro- 15
pyri di n- 2- y{l ) benzof|ur an- 2- ©ar boxani|de dlniﬁh hl oHydeochloride

APCI-MS M/Z:

HO. %‘
176 \[::lﬁff\d/ <:2 598/600 [M+H]*
0

N—CHj
s Hydrochloride
OH 2
; APCI-MS M/Z:
177 (:;> 612/614 [M+H]"
D
g Cﬁ‘ng Hydrochloride
X

APCI-MS M/Z:
598/600 [M+H]"Y

\
O

OH
178 C(
T
0

CHs

\
\D)/\

MN~ch, Hydrochloride

3

APCI-MS M/Z:
597/599 [M+H]T

..n\\\\\\
N Q

HM\C% Dihydrochloride
3

Example 180: Trans—S—amino—3—[4—(dimethylamino)cyclohexyl—
carbonylamino]—N—(5—chloropyridin—2—yl)benzofuran—Z—

carboxamide dihydrochloride



O/ O0qgd ~ N/ /INVOA ~OONHOHZN O\ / OO[~/ NI(-lZO N (2HC)
Trans-5- [2- (t-butoxycarbonyl am noxy) ethoxy] -3- [4- - .
oxopyrrolidine-1-yl) cycl ohexyl carbonyl anino] -N (5 (250 ng) 2%‘6%?éaﬁ%d
in Exanple 10 is treated in a simlar mag_pﬁé)to Exanple 182 to give the
title conpound (334 ng). 14 SEP 2001 12 C-MsS MZ: 556/558 [ MrH] +
Exanpl e 184: Trans-5-nethoxyacety|aniRF-3-[4-(S!neéhy:;
ani no) cycl ohexyl car bonyl ani no] - N- (5- chl oropyri di n-2-yl) -
benzo%u?/an-Z-carboxarrid e‘chhlorlde H A\ 1 ONC NONONOGC H/ O

PG §

t

iO-N\ 0 NH H Q SN o) H%;>ﬂ
I @”4 \E ani no) cycl bon - .
pywr i dPn-2-yl ) benzofNr ati- 2-\car®oxanmi de (100 ng) obt ai ned

Trans-5-aniQQﬁT s
I no] - N- (5-cl oro _
?nm Ex!alrrpl(e 189 i sosdbended in N, N di metoyMbrmanide (6 M), and thereto

5i i i - benzo-
are added 10 successively nmettoxyac®tic aci g (23 paey 1- hydroxyber
triazole (39 ng) a - et hyl - 3- ( 3- di net hyl opropyl)- carbodiimde
hydrochl ori de (55 mg)” under ice-cooling, a the mxture is stirred at
room tenperature for/NL7 hours. N~

Trans—3—[4—(dimethylamino)cyclohexylcarbonylamino]—5—
nitro—N—(5—chloropyridin—2—yl)benzofuran—Z—carboxamide
(3.00 g) obtained in Example 18 is suspended in ethanol
5 (100 ml), and thereto are added tin(II) chloride

(anhydrous) (7.02 g) and water (1.0 ml). The mixture is
heated under reflux for 7 hours, and allowed to stand for
cooling. To the reaction solution are added 10 % agueous
sodium hydroxide solution (30 ml) and tetrahydrofuran (200

10 ml), and the mixture is stirred at room temperature for one
hour. The insoluble materials are filtered on celite, and
the filtrate is concentrated under reduced pressure, and
purified by silica gel column chromatography (eluent: n-
hexane/ethyl acetate = 1/1, then chloroform/ethyl acetate =

15 1/1). The resulting residue is suspended in ethyl
acetate/n—hexane, and the precipitates are collected by
filtration and dried to give trans-5-amino-3-[4-(dimethyl-
amino)cyclohexylcarbonylamino]—N-(5—chloropyridin—2—yl)—
benzofuran-2-carboxamide (1.43 ¢g). This product (35 mg) is

20 dissolved in ethanol, and treated with 4N hydrogen
chloride/ethyl acetate to give the title compound (43 mg) .
APCI-MS M/Z: 456/458 [M+H]*
Example 181: Trans—3—[4—(dimethylamino)cyclohexylcarbonyl—
amino]—S—methylamino—N-(5—chloropyridin—2—yl)benzofuran—2—

25 carboxamide dihydrochloride



To the reaction solution is poured a saturated aqueous 15 sodi um hydrogen
carbonate solution, and the mxture is extracted wth chl orofor

organic layer is washed wth a saturated brine, and dried over sodi um
sulfate. The solvent is evaporated under%é duced pressure, and the
resulting residue is purified by NHsilic § col um 20 chromat ogr aphy
(eluent: chloroform then chloroform nethanol = 30/1) to give

t rans- 5- net hoxyacet yl am no- 3- [ 4-

(d|nethylanlno)cyclohexylcarbonylanlno] N ( 5- chloropyrldln-

2- yI)benzofuran anﬂ bsequent ot aduct is dissolved in
et hanol , and drogen Af;Eﬁ*gp 123 chloride in ethyl
acetate to - he t|th¢ conpound 84 Ing JMPCI-M5 M Z: 528/ 530 [ MrH] +
Exanpl es 185- 188 5 Tr 8- 5- am no- 3- [ 4- (dlnet | am no) cycl ohexyl car bonyl -

am no] - N- (5-chl or opyri - 2-yl ) benzof uran-2 rboxam de obtained in
Exanpl e 180 and the corrgsponding starting CcRnpesnds are treated in a
simlar manner to ExanplA&—184 to the conpounds in a free form or which are
further treated 10 with hydrogen chloride to give hydrochl orides thereof.

H NO./-O R2 Do-Nean®-A¥ [NEXbenR¥1oAydaysirgachaemnealny Nni i opes t4es O
APCI-ME M Z: dlmeghyia%.ngélczzlyg%gh[ey;'i“carbonylam:Lno] ~N- (5-chloropyridin-
2-yl)benzofuran-2-carboxamide (100 mg) obtained in Example
5 22 is added 30 % hydrogen bromide in acetic acid (2 ml),
and the mixture is stirred at room temperature for 2 hoﬁrs.
To the reaction solution is added diethyl ether (20 ml),
and the precipitates are collected by filtration, and
suspended in a saturated aqueous sodium hydrogen carbonate
10 solution, and extracted with ethyl aéetate. The drganic
layer is washed with a saturated brine, dried over sodium
sulfate, and the solvent is evaporated under reduced
pressure to give trans-3-[4- (dimethylamino)cyclohexyl-
carbonylamino]—S—methylamino—N—(5—chloropyridin—2—yl)benzo—
15 furan-2-carboxamide. Subsequently, this product is
dissolved in ethanol, and treated with 4N hydrogen chloride
in ethyl acetate to give the title compound (88 mg).
APCI-MS M/Z: 470/472 [M+H]*
Example 182: Trans-3-[4-(dimethylamino)cyclohexylcarbonyl-
20 amino]—5—(2—methylaminoethoxy)—N—(5—chloropyridin—2—yl)—

benzofuran-2-carboxamide trihydrochloride



H , NNCH3 Hydrochloride CH3 CH3 0O APCI-M5 M Z: 186 541/543 [M+H + |
é CHgHa N- CH3 Drﬁydrochloride cH3 CH3 o APCI-Ms M Z: 187 hbig@?ﬁééﬁ
[ MiH+ CH3 H ~N-CH3 Di hydrochloride CH3 0 4 SEP 2006 124 o M Z:
188 CH3 N 555/557 [MrH + 0 H N-CH3 Hydrolczhll ori de CH3 Exanple 189:
Tr ans- 5- acet oxyacet yl amI no- 3- [4[\£<(j|5rre}”hyl di n2-y1)

ohexyl car bonyl am no chl or opyri di n- 2- -

ggh?S%ﬁ?SL-Z-cérboxaniée hyerchIoride O~ OONC HINO~~NON O-NH
OHNHQQ(HC) N N 5

Tr ans- 5- am no- 3- [ 4- (di met hy) am ohexyl car b Y
am no] - N- (5- chl oropyri $ H fhran-%-carb (& _ ) obt ai ned
i n Exanpl e oﬁrsN\d(‘s | no d| chl oromat‘hﬁﬁ@ ’)H, %and thereto are
added acetoxy' o o {

; ( (3HCI)

N N~

Trans—5—[2—(N—t—butoxycarbonyl—N—methylamino)ethoxy]f
3—[4—(dimethylamino)cyclohexylcarbonylamino]-N—(5—chloro—
pyridin-2-yl)benzofuran-2-carboxamide (300 mg) obtained in

5 Example 36 is dissolved in dioxane (5 ml), and thereto is
added 4N hydrogen chloride in dioxane (10 ml), and the
mixture stirred at room temperature for 5 hours. The
réaé%ion solution is concentrated under reduced pressure,
and the resulting residue is suspended in diethyl ether.

10 The precipitates are collected by filtration, and dried to
give the title compound (301 mg).
APCI-MS M/Z: 514/516 [M+H]*
Example 183: Trans-5-(2-aminoxyethoxy)-3-[4- (2-oxo-

pyrrolidine-l-yl)cyclohexylcarbonylamino]-N- (5-chloro—

15 pyridin-2-yl)benzofuran-2-carboxamide dihydrochloride
n - ==
Jokpo I ate
o Nz \/\0 o HZN,O\/\O o

<;f° {tfo (2Hel)
Trans—S—[Z—(t—butoxycarbonylaminoky)ethoxy]—3—[4—(2—
oxopyrrolidine—l—yl)cyclohexylcarbonylamino]fN—(5—
chloropyridin-2-yl)benzofuran-2-carboxamide (250 mg)

20 obtained in Example 10 is treated in a similar manner to

Example 182 to give the title compound (334 mg).



10 acetylchloride (36 ng) and pyridine (36 pl) under ice- cooling, and the
m xture is stirred at roomtenperature for 17 hours. To the rgaaSEp .
solution is poured a saturated aqueous sodium hydrogen carbonate sol ution,
and the mxture is extracted with chlorgherm The organic |ayer is washed
15 with a saturated brine, dried over so |un1sulfate and the solvent is
evapor at ed under reduced pressure. The resulting residue is purified by
NH-silica gel colum chronmat ography (eluent: chloroform then chl orof ornf
nmet hanol = KB¢A)Me Mpz vess 6258 51A¢EI OxXyacetyl am no-3-[4 20
(d|nethylanlno)cgglohexylcarbonylanlno] N- (5-chl oropyri di n-

2-yl ) benzof kkamp Le cb§ boxanade-pimothykyadeppt anonoeB-tHi-d dAmétEFR-2006 125
product is dISSOJVGd i.n ethano reated with_4N hydrogen chloride in

, dt
ethyl acet at®-3% QOECRRRY{FRE onggﬁﬂbﬁﬂh “Y1é°ngiloAPerriEiir2-v3367 558
[MH + 5 EK@ﬂP&fﬁréémb1@§r§9§aﬁ?&éeﬁg&?ﬁbﬂgoﬁﬁﬂgounds are treated in a

simlar manner to Exanple 189 to giv oW ng conpounds in a free
form or which are further eat ed mnth hydrogen chloride to glve

hydr ochl ori des er@of HLQ{ﬁiZN. N R2 ~NH O AY Ex e
Phy5|cochenlcal peht 0 APCI-NB MoZ: / m

H

_ 0={NH

<i;> <:;> (He)
N— ~ N—

5 /

Trans—5—amino-3—[4—(dimethylamino)cyclohexylcarbonyl—

amino]~N- (5-chloropyridin-2-yl)benzofuran-2-carboxamide
(100 mg) obtained in Example 180 is suspended in N, N-
dimethylformamide (6 ml), and thereto are added

10 successively methoxyacetic acid (23 mg), l-hydroxybenzo-
triazole (39 mg) and l-ethyl-3-(3-dimethylaminopropyl) -
carbodiimide hydrochloride (55 mg) under ice-cooling, and
the mixture is stirred at room temperature for 17 hours.
To the reaction solution is poured a saturated agqueous

15 sodium hydrogen carbonate solution, and the mixture is
extracted with chloroform. The organic layer is washed
with a saturated brine, and dried over sodium sulfate. The
solvent is evaporated under reduced pressure, and the
resulting residue is purified by NH-silica gel column

20 chromatography (eluent: chloroform, then chloroform/
methanol = 30/1) to give trans-5-methoxyacetylamino-3-[4-
(dimethylamino)cyclohexylcarbonylamino] ~N- (5-chloropyridin-
2-yl)benzofuran-2~carboxamide. Subsequently, this product

is dissolved in ethanol, and treated with 4N hydrogen



190 ~N 498/500 [MtH|+ / H N CH3 cH3 Hydrochloride CH 3 GO APCI-MS M Z:
191 //-"O'~Ni 528/ 530 [MtH + cH3 H C N-CH Hydrochl oride O ARl SFP g
192 cH3 | _I 527/529 [MtH+ N N CH3 H N-CH3 Hydrochl oride H3 cH3 APCl - M5
M Z: 193 U=s=0 534/536 [ MtH + "04' N~CH31HN- Hydrochloride CH3 8 4 SEP 2d
126 APCI-MS MZ: 194 ~'/i 647/649 [MtH + H H3 CH3 D hydrochl ori de oK ~~~
APCl-M5 M Z: 195 N 548/ 550 [M+rH + CH3 OH3 H3 H3 Hydrochl oride CH3

APCl -M5 M Z: 196 CH3 N556/558 [ MrH + O CN CH3 Di hydrochl ori de Exanple
197: Trans-8hldrfdemehhgthginareyakehexylsdarbame title compound (84

anino]-5-hy%&?¥yacetylanino-N—(5-chIoropyridin-2-y|)benzo-
APCI-MS M/Z: 528/530 [M+H]"
Examples 185-188

5 Trans—5—amino-3—[4—(dimethylamino)cyclohexylcarbonyl—

amino] -N-(5-chloropyridin-2-yl)benzofuran-2-carboxamide
obtained in Example 180 and the corresponding starting
compounds are treated in a similar manner to Example 184 to
the compounds in a free form, or which are further treated

10 with hydrogen chloride to give hydrochlorides thereof.

%@”

AY
Ex. | _R2 _AY Phys1coche@1cal
No. properties
0 y APCI-MS M/Z:
+
185 | o " <::2 542/544 [M+H]
[ H
CH, N—CHs Hydrochloride
CHs
%,
186 N . 541/543 [M+H]
du ﬂ N
8 du Dihydrochloride
3
o, o y APCI-MS M/Z:
] 569/571 [M+H]"
187 C/:\/\/U\N/ <__—\>
? . N—=CH:; | Dihydrochloride
CHa




furan- 2- carboxam de hydrochloride N CI O4):0ON C NHON N v "N\ |
HNHO--/ NH N_ (HC )y 5 Trans-5- acet oxyacet yl ani no- 3- [ 4- ( di méth$EBMo) -
cycl ohexyl carbonyl ani no] - N- (5-chl oropyri di n-2-yl ) benzo- furan-2-carboxani de
(70 ng) obtained-in Exanple 189 is disso Ed i n tetrahydrof uran/ nmet hanol
(1:1, 8 m), and 10 thereto is added potassium carbonate (5 ng), and the
mxture is stirred at roomtenperature for 48 hours. The reaction solution
is concentrated under reduced pressure, and the resulting residue is
purified byl silica|gel colum chromgtography (eluent: chloroform methanol

%,
F_(C)

= 30/1). The 15 resulting tpans-3-[4- net hyl arpTD)-Q3 otexyl carbonyl |t 4
SEP 2006 1P7 .ay na) - Mygcetw .@. N- ( 5. -394 ormpymidifr- 2- y1 ) -
benzofuran-Z-égﬁ%oxani e s ssal vedR ethanaol, and treated with 4N

hydrogen chl oride ijn ed hyl acetatle to g%stKhe1ﬁ§dgaéH¥g¥§gg (46 mg). | 5
APCl -M5 M Z1 514 [ MtH + Exanpl e 1j98: Hs

Tr ans- 5- di net hyl'am no-3-T4-(dir met nyram o)~ .
cycl ohexyl car bonyl am no] - N- (5- chl oropyri di n-2-yl ) benzo- furan-2-carboxan de

dihdeOCh|0Ek§ﬁp¥€£ﬁ@9@|TQaNsNSC%cé¥Jiygdéﬂ}lumNHJ-§m1égA&yﬁgghyf%_ N

amino)cyclohexylcarbonylamino]—N—(5—chloropyridin-2—yl)-

benzofuran—Z-cafboxamide hydrochloride

0 H—%§i}}—C| o o N :_/ ol
H,N 7 % \Tro\/J\ﬂ 7 o

NH 0 NH
O§=/ - 0§_/ _
Q Q (HCY)
N—
5. /N\ /

Trans—5—amino—3—[4—(dimethylamino)cyclohexylcafbonyl-

amino] ~N~ (5-chloropyridin-2-yl)benzofuran-2-carboxamide
(100 mg) obtained in Example 180 is dissolved in
dichloromethane (8 ml), and thereto are added acetoxy

10 acetylchloride (36 mg) and pyridine (36 pl) under ice-
cooling, and the mixture is stirred at room temperature for
17 hours. To the reaction solution is poured a saturated
aqueous sodium hydrogen carbonate solution, and the mixture
1s extracted with chloroform. The organic layer is washed

15 with a saturated brine, dried over sodium sulfate, and the
solvent is evaporated under reduced pressure. The
resulting residue is purified by NH-silica gel column
chromatography (eluent: chloroform, then chloroform/
methanol = 50/1) to give trans-5-acetoxyacetylamino-3-[4-

20 (dimethylamino)cyclohexylcarbonylamino]—N-(5—chloropyridin-

2-yl)benzofuran-2-carboxamide (110 mg). A portion of this



10 Trans-5-am no- 3-[ 4-{di net hyl am no) cycl ohexyl car bonyl -

am no] - N- (5-chl oropyri di n- 2-yl ) benzof ur an- 2- car boxani de (50 n@)4 Sbp Pogsed
in Exanple 180 is suspended in dichloronethane (3 m), and thereto are
added successively 35 % aqueous formal dghygle solution (82 1) and sodi um
triacetoxy 15 borohydride (70 ng) under ice-cooling. The reaction solution
is warmed to roomtenperature, and stirred for 11.5 hours. To the reaction
solution is poured a saturated aqueous sodi um hydrogen carbonate sol ution
under ice- peehung, i8ndikhe1FLYt Uhe ek aBXL T aghed LWkl 3 Ghler Qfet hane. 20
The organic layer is washed with a saturated brine, dried over sodium

sul fate, andydhedsol ¢bhprideetapethyddagrdete tedyise mhessurde The

resulting residue is rified by NH silica gel colum chromatography
(el uent: etﬁ?ﬁp8889aégg Pgs'give

trans-5-di mebbylagi 097 3- b4s(daetkani no) cycl ohexyl 25

car bonyl am no] - N- (5-chl oropyridi n-2-yl)benzofuran-2 ! 4 SEP Zoos 128

car boxam deEgddpigy. 1P0-59pr oduct i s suspended in nethanol, and treated
wi th 4N hydrogen chloride in ethyl acetate to- give the title conmpound (49
ng). APCl-M5 M ZTh528PE30SPRRALRT SORRaHPHEsareorze@ted in a similar

Trans- 5- am Qo= 3= 1.4z ( dj antrRo)cycl.ohexyl car honyl, .
anino]-N—(SEgﬁﬁS%oﬁérFg?ﬁg§%y??%e%@o%ﬁygnﬁé?chggféﬁpﬁéCqmﬁﬁﬂqﬁﬁj3Q1a
Exanpl e 180faed Ebemgobrewpondl BgeStarthRg tSRBRRAUNGS & @ JdeRled in a
simlar manner to Exanple 198 to 10 give the foll ow ng conmpounds in a free
form or whFBho#ide targhwe hydavedlwrtHesydhegewfchl oride to give
hydroEBIorides thereof. H jOZ ON~/ O R2

" o §<N H

AY
Ex. _R? Ay Physicochemical
No. properties
4,
0 “ APCI-MS M/Z:
190 P Q 498/500 [M+H]*
3 éﬁ Hydrochloride
o 5 APCI-MS M/Z:
528/530 [M+H]*
191 /h\dJLﬁ/’
CHa /N | Hydrochloride
chs .
o %
% APCI~-MS M/Z:
192 C\H;)J\N/ Q 527/529 [M+H]*
‘ H N—CH
CHs i, : Hydrochloride
///,/
Lo3 O:;S:O Q 534/536 [M+H]*
—CHg
HN— N

Hydrochloride




NH O AY Ex. -R2 -AY Physicochem cal
CH3 600/ 602 [ M+H| +
544/ 546 [ M+H] +

No. propertles ~ APCI-M5 M Z: 199
O ~N-CH3 Di hydrochl oride CH3 CH3 HO APCl - B5 SER: %200
OH H3 cH3 Di hydrochl oride L5 Exanple 201:

Trans- 3-[ 4- (di net hyl am no) cycl ohexyl car boryd -
am no] - 5- (2- hydr oxy- | - hydr oxynet hyl et hoxy) - N- (5- chl or o-
pyri di n-2-yl ) benzof uran- 2- car boxam de di hydrochloride $ 4 SEP 2006 129

NN)/ OHNC HO |/ HNNCO OQO0 HOoj:~ NHO 0---/ ONHN/N._(2HC)
[ Trans- 3-[l4- (di net hyI ani no) cycl ohexy#car bonyl ci&)c%] 5- 2 M/7:
(2- phenyl - [{1, 3] di 0 yl oxy)-N-(%-c opyrid _ _
benzof ur an-|2- eauboxalr (ZO\é\\gﬁ) obt d in B4l 9351"%"'%'1.]5 di ssol vedl in
t et rahydrofjuran (5|m )7 eto is a _ecg 2N hydrochl oric acid (5 m),
and the m Xture is|sti rred at e : Dihydrochloride
oL 0 = APCI-MS M/Z:
% .
CHs [ |Hydrochloride
CHs, .
oy APCI-MS M/Z:
CH +
Lo S Q 556/558 [M+H]
0 é?mm Dihydrochloride

Example 197: Trans-3-{4-(dimethylamino)cyclohexylcarbonyl-

amino]—5—hydroxyacetylamino—N—(5—chloropyridin—2—yl)benzo—

furan-2-carboxamide hydrochloride

"H — H -
o, A< o o o N« )
N
\‘(°\/&~©1/2—<o N Ho\)Lﬁ/Qf\/e—«o
H
A o N _ o NH

N—

/7

; HCI
\ (HCI)

-~
/

Trans—5—acetoxyacetylamino—3—[4—(dimethylamino)—

cyclohexylcarbonylamino] -N- (5-chloropyridin-2-yl)benzo-

furan—2—carboxamide,(70 mg) obtained. in Example 189 is
(1:1, 8 ml),

and the

dissolved in tetrahydrofuran/methanol and

10 thereto is added potassium carbonate (5 mg) ,

mixture is stirred at room temperature for 48 hours. The

reaction solutibn is concentrated under reduced pressure,
and the resulting residue is purified by silica gel column

chromatography (eluent: chloroform/methanol = 30/1). The

15 resulting trans-3-[{4-(dimethylamino)cyclohexylcarbonyl-



roomtenperature for 3 hours. The reaction solution is basified with a
sat ur at ed aqueous sodi um hydrogen carbonate solution and pot aiséggzw
carbonate, and extracted with 10 chloroform The organic |ayer ‘Washed
with a saturated brine, dried over sodi ul fate, and the solvent is
evapor at ed under reduced pressure. The resulting residue is purified by
NHsilica gel columm chromatography (eluent: nethanol/ethyl acetate = 1/20
nmet hanol / et hyl acetate = 15 1/5) to give

trans- 3- [ 4-41gh @] by L ROEPOY $Y 6L OPEXH ro-N- (5- idin-2-y1) -

car bonyl am no] - 5% (2- h%r ox%-l -ﬁgdr oxynet h;SISetcﬁég;l;fPKI-r(lg-m 2=yd)

chl or opyri dbenzofiuyaenzotarbox@ntdeboganideoleéd om) etFhnsl,peeduct is

di ssol ved in_nethanol, and thereto is _added 4N hydrogen chloride in ethyl
acetate (1 M52t ewé%ﬁlvge]%thygr‘?@egvﬁﬁépéﬂ% &ﬁd@%hyédéééﬁaﬁﬁe%r@bkveand

the resul ting. ¢esiduoh sPenge n diethyl ether, and the precipitates
are collected by fi Itrcz)at %%Ht o?g?vlgg? he title conpound (141 ny). APCl-MS

M Z: 531/ 538PC Mt tM25: Exadple+RD2:
Trans-3-[4- (N-t - but oxycar bonyl - N- et h%l am no) 4 SEP 2006 130
cycl ohexy| c=F¥HBRYE ah? hio] TR Ret hosyeatbyapniNoc5-dArddémethylamino) -

pyridin-2-y -2-carboxamdg. ,.HH . HOO O.C. O,/ ] 101 ONO
I/ 0 NO NI—Q ‘%f%%%ﬂgﬁﬁg@y mwﬁl&-ﬁ( ﬁk‘?%&?y&g&&r‘ 86%?Ll>-%@-“ﬁé>t'hyl

am no) cycl phexane-5a £86ROAYEE Cd Ay Erbdnid rgheobt ai ned in Reference Exanple
115 is dissolved in dichloronethane (80 m), and thereto is added

pyridine (7.9 m). To tnh xture i s added dropw
0 S ci 0 N—\ /)l
ath A
H,N o T o
IOQ{NH . 0==:/NH
Q Q (2HCH)
N— /N\
/
10 Trans-5-amino-3-[4- (dimethylamino)cyclohexylcarbonyl-

amino] -N-(5-chloropyridin-2~yl)benzofuran-2-carboxamide (50
mg) obtained in Example 180 is suspended in dichloromethane
(3 ml), and thereto are added successively 35 % agueous
formaldehyde solution (82 ul) and sodium triacetoxy

15 borohydride (70 mg) under ice-cooling. The reaction
solution is warmed to room temperature, and stirred for
11.5 hours. To the reaction solution is poured a saturated
aqueous sodium hydrogen carbonate solution under ice-
cooling, and the mixture is extracted with dichloromethane.

20 The organic layer is washed with a saturated brine, dried
over sodium sulfate, and the solvent is evaporated under
reduced pressure. The resulting residue is purified by NH-
silica gel column chromatography (eluent: ethyl acetate) to
give trans-5-dimethylamino-3-[4-(dimethylamino)cyclohexyl-

25 carbonylamino]-N-(5-chloropyridin—2—yl)benzofuran—Z-



thionyl chloride (1.04 m) under ice-cooling, and the mxture is stirred
at roomtenperature for 3 hours. The 10 reaction solution is coggqﬂ$wgm§d,
and to the resulting residue are added successively pyridine (

3-ami no- 5- net hoxycar bonyl - N- (5-chl oropyrj di n-2-yl) benzof ur an- 2-
carboxam de (2.76 g) obtained in Referenc%z%xanple 72, and

4-di met hyl am nopyri di ne (195 ng) under ice-cooling. The 15 reaction
solution is warmed to roomtenperature, and stirred for 17 hours. To the

t d_a t ed di hyd bonat
Corut | on, " and e eRage B AR B St G Haioy e BUSSRISn  gHaEROL

successi vel ynai thewaker vand diebigr RN oh 1 ri;ed title
conmpound (4.63 g). APC;N-IVB M Z: @/585 I—Cf] +%§gr%pllgl Ze(t)tgl raggne\sltea- -et

4- (t - but oxyg8avBoiikaltiifdpc gomplengd -( 49 mg) .

car bonyl am 5-chl o yridi n-2-yl,)benzof uran-2- carboxam de 0 4 SEP
2006 131 H%%L M% M/% 5%8/5/3% MO NG 0 NH N O N 2 Q@ 0

Trans-4-(t- Qgggéxggng@ybgﬁlno)cyclohexanecarboxyllc acid (2.54 g)
obtained in Reference Exanple 116 is dissolved in dichloronmethane (50 m),

and thereto is alideds55pyunidbre-((4 —Z&uﬁébhyaaﬁlh%qcmdydwé§yr%dyyyﬁy1vuth
ice. To the mxture is added dropw se thionyl chloride (O. m), " and the

mxture is §WFPPédNat5r65ﬁPF@ﬁﬁéﬁéﬂ@r@'ﬂdrb@ﬂh@dmgan‘PMEanQQXHmHW£oIutlon
i's cool ed a!ﬁkﬁlﬂ%hhthEXaﬁggetE%@e%%d the corresponding starting

compounds are treated in a similar manner to Example 198 to

10 give the following compounds in a free form, or which are
further treated with hydrogen chloride to give
hydrochlorides thereof.

H —=
Rz
NH
o}
AY
Ex. : :
o -R2 -AY Phy31co¢he@1cal
. properties
o/\/\N/
%
" \ APCI-MS M/Z:
199 600/602 [M+H]™
? b Dihydrochloride
CHy
HO %
NN % APCI-MS M/Z:
200 544/546 [M+H]"Y
OH Jr{m Dihydrochloride
L5 Example 201: Trans-3-[4-(dimethylamino)cyclohexylcarbonyl-

amino]—S—(2—hydroxy—l—hydroxymethylethoxy)—N—(5—chloro—

pyridin-2-yl)benzofuran-2-carboxamide dihydrochloride



are added 3-am no-N-(5-chl oropyridin-2-yl)benzofuran-2 10 carboxam de (2.00
g) obtained in Refert(ance Exanpl e 74 and dichl oronethane (20 m)g,re 208
m xture is stirred at room tenperature for 15 hours. To the reaction
solutionis poured water, and the mxtur%%s extracted with chloroform
The organic |layer is washed successively h water, 5 % 15 aqueous citric
acid solution, water, a saturated aqueous sodium hydrogen car bonat e
solution and a saturated brine, dried over sodiumsulfate, and the sol vent

i s evaporat under reduced pressure. The resulting residue is purified
et:erT

by silica mm chr omat ogr eluent: chloroform 20 asd suspended
|%d|ethylg he? ﬁ%@a&e col | ed o | tHNaki op—to gi ve the
title conpound £ M Z: 513/Hpl5 I 204-217 The
correspondi ng starting co unds are—treated 1nQ SEP, 2606 132 sinilar

H:
manner to Exanple 202 or° anple 203 to give the fafow ng conpounds. H ~

ON~/ O R1 O~ NH Y Ex. -R2 -AY Physicochemjeal No. properties
204 -H O APCI-M5 M Z: cH 527/ 529 [MH + O - 0 205 CH3
APCl - M5 M Z: N s (2HCI)

/ -

/
Trans—3—[4—(dimethylamino)cyclohexylcarbonylamino]—5-
(2—phenyl—[1,3]dioxan—5—yloxy)—N—(5—chloropyridin—2—yl)—
benzofuran-2-carboxamide (200 mg) obtained in Example 35 is
5 dissolved in tetrahydrofuran (5 ml), and thereto is added
2N hydrochloric acid (5 ml), and the mixture is stirred at
room temperature for 3 hours. The reaction solution is
basified with a saturated aqueous sodium hydrogen carbonate
solution and potassium carbonate, and extracted with
10 chloroform. The organic layer is washed with é saturated
brine, dried over sodium sulfate, and the solvent is
evaporated under reduced pressure. The resulting residue
is purified by NH-silica gel column chromatography (eluent:
methanol/ethyl acetate = 1/20 - methanol/ethyl acetate =
15 ~1/5) to give trans-3-[4-(dimethylamino)cyclohexyl-
carbonylamino]—5—(2—hydroxy—l—hydroxymethylethoxy)—N—(5—
chloropyridin—2—yl)benzofuran—Z—carboxamide (162 mg). This
product is dissolved in methanol, and thereto is added 4N
hydrogen chloride in ethyl acetate (1 ml). The solvent is
20 evaporated under reduced pressure, and the resulting
residue is suspended in diethyl ether, and the precipitates
are collected by filtration to give the title compound (141
mg) .
APCI-MS M/Z: 531/533 [M+H]"

25 Example 202: Trans—3—[4—(N—t—butoxycarbonyl—N—methylamino)—



| CH3 616/618 [ MtNHA ] + CH3 CH3 CH3 0 206 H3 cH3 APCI-M5S M Z: o~
601/ 603 [ MtH] I':l' ~N CH3 CH3 CH3 O CH3 207 CH3 APCI-Ms M Z: 9.6,11%&1)2@05
[MFH + CH3 ~N CH3 CH3 \0 CH3 4 SEP 2006 133 Ex. Physicochemn ca
Structure properties O HNC lzz 0O NH ZgSOAPCI-NB M Z: 512/514 [ M+H] +
HN~/ O CH3 CH3 CH3 H/-G \ OONA4 I N O-\NH

'cyclohexylcarbonylamino]—5—methoxycarbonyl—N—(5—chloro-

pyridin-2-yl)benzofuran-2-carboxamide

Lt

M

(o]

Trans-4- (N-t-butoxycarbonyl-N~methylamino)cyclohexane-
5 carboxylic acid (4.12 g) obtained in Reference Example 115
is dissolved in dichloromethane (B0 ml), and thereto is
added pyridine (7.9 ml). To the mixture is added dropwise
thionyl chloride (1.04 ml) under ice-cooling, and the
mixture is stirred at room temperature for 3 hours. The
10 reaction solution is concentrated, and to the resulting
residue are added successively pyridine (80 ml), 3-amino-5-
methoxycarbonyl—N—(5—chloropyridin—2—yl)benzofuran—Z—
carboxamide (2.76 g) obtained in Reference Example 72, and
4-dimethylaminopyridine (195 mg) under ice-cooling. The
15 reaction solution is warmed to room temperature, and
stirred for 17 hours. To the reaction solution is poured a
saturated aqueous sodium hydrogen carbonate solution, and
the precipitates are collected by filtration, washed
successively with water and diethyl ether, and dried to
20 give the title compound (4.63 g).
APCI-MS M/Z: 585 [M+H]"*
Example 203: Trans—3—[4—(t—butoxycarbonylamino)cyclohexyl—
carbonylamino]—N—(5—chloropyridin—2—yl)benzofuran—Z—

carboxamide



AY Ex. -R2 -AY Physicochem cal No. properties 0 209 /Y APCI-M5 M Z: cH3
00 /C'3 588/590 [MH|+ HN~ CH3 CH3 0 210 -H APCI-MS M Z: 527/ 529
[MiHH+ O CH3 CH3 CH3 211 -H CH APCI-M5 M Z: N 3CH3 499/5010[ FfZNSOXCHS_
0 14 SEP 21106 134 212 -H o~CH3 APCI_NB:g§%Q3 CH3H3 513/515 [MrH + 0 213
-H APCI -M5 M Z: N CH3CH3 527/529 [ MtH] + 0 214 -H .0 CH3 APCI-M5 M Z:
"~ H3 511/513 [ MtH] + CH3 0 215 -H CH3 APCI-M5 M Z: HNCH3 487/489 [ M+H
]+

NH, Q
S
o]

Trans-4- (t-butoxycarbonylamino)cyclohexanecarboxylic
acid (2.54 g) obtained in Reference Example 116 is
dissolved in dichloromethane (50 ml), and thereto is added

5 pyridine (4.22 ml), and the mixture is cooled with ice. To
the mixture is added dropwise thionyl chloride (0.76 ml),
and the mixture is stirred at room temperature for 5 hours.
The reaction solution is cooled again with ice, and thereto
are added 3-amino-N-(5-chloropyridin-2-yl)benzofuran-2-

10 . carboxamide (2.00 g) obtained in Reference Example 74 and
dichloromethane (20 ml), and the mixture is stirred at room
temperature for 15 hours. To the reaction solution is
poured water, and the mixture is extracted with chloroform.
The organic layer is washed successively with water, 5 $

15 aqueous citric acid solution, water, a saturated agueous
sodium hydrogen carbonate solution and a saturated brine,
dried over sodium sulfate, and the solvent is evaporated
under reduced pressure. The resulting residue is purified
by silica gel column chromatography (eluent: chloroform)

20 and suspended in diethyl ether. The precipitates are
collected by filtration to give the title compound (2.94 g).
APCI-MS M/Z: 513/515 [M+H]*

Examples 204-217

The corresponding starting compounds are treated in a



\\ CH3 O 216 -H APCI-M5 M Z: NH CH3CH3 501/503 [M+H + OxCH3 0 217 -H
APCI-M5 MZ: HN 513 [ MMH] + \ CH3 CH3 CH3 Exanple ZlgloSEPZODB

Tr ans- 5- net hoxycar bonyl - 3-[ 4- (net hyl amino) 0 4 SEP 2886 13

cycl ohexyl car bonyl am no] - N- (5-chl oropyri digy 2-yl ) benzo- furan-2-carboxam de
" hydrochloride H&~ NClL o O\ I N Vi OOpPNHONH Q( HO ) O~
NH Trans- 3-[4- (N-t-but oxycar bonyl - N-net hyl am no) cycl o- 5 -

hexyl car bonyl am no] - 5- net hoxycar bonyl - N- (5- chl or opyri di n- 2-

yl ) benzof urgpn 2 £Ar h-d 4 0 i i I i i $sal ved
i n di oxane (20 n1$,Rgﬁggkhgﬁét%ﬁggggﬁdESQ gﬁqh%%?ﬁég%pgﬁpo%g%ebﬁﬁgdﬁ%¥%ne
(10 M), antblhewimgtoompbsndstirred at roomtenperature for 48 hours. The
reaction 10 solution is diluted with diethyl ether, and the precipitates
are collected by filtration, washed several tinmes with diethyl ether and

dried to gilve the. title conpound (4.0Z2Z g)H /~—

R? o)
NH
o§<
AY
Ex. : : i '
e -R2 -AY Physicochemical

properties

204 -H Q o APCI-MS M/Z:

N’ o | 5277529 [Men)’

205 /lk/ Q CH, APCI-MS M/7Z:

o~%\ 616/618 [M+NH,]"

CH

e APCI-MS M/Z:
206 o CH,

N o\{\ 601/603 [M+H]"

c
: |
207 NGNS on, | APCI-MS M/Z:
° 614/616 [M+H]*




APClI < M5 M Z: 485/487 [ M+H + 15 Exanpl e 219: ,
Tr ans- 3- (4- am nocycl ohexyl car bonyl am no) - N- (5- chl oropyri di gk%lp)m :
benzof ur an- 2- car boxam de di hydrochloride HNC NO ONHn! 1) NH2
Trans- 3-[ 4- (t - but oxycar bonyl am no) cycl ohelggl car bonyl -

am no] - N- (5-chl oropyri di n-2-yl ) benzof ur an- 2- carboxam de 2?0 (10.70 g)

obtai ned in Exanple 203 is dissolved in dioxane 14 SEP 2006 136 (150 m),
and thereto is added 4N hydrogen chloride in dioxane (150 m ). The m xture
is stirred at room tenperature for 12 hours, and concentrated under
reduced presstre— the—+esidue—ts—ocrushed in diethyl ether, and 5 collected
by filtratijon 't gijve the titdre gempeund (9. 80 |[Physispchavgaylz: 412/ 414
[ MHrH] + Exanpl 20| 3. [2- (piperidin-4-yl)acetyl|@iapgriNgsh- chl or o-

pyridin-2-y|) benzgfuran-2: arobozq H ON~4~C N OONHNH 10
3-[2-(1-t-Butoxycarlbonyl pi- . ) acetyl arfi no] - N-
(5-chl oropyfridi n-2-)yl ) benzof'ur@an-2- car boxam de |(2.34. g) obtained in

Exanpl e 212 i s suspended ino&gl"ﬁll acetate (30 |m), and thereto is added
2. 6N hydrogen 2gd orfi de in et h@ APCI-MS M/Z:
o]

512/514 [M+H}*

H —
0] N \ Cl
\—7
R? o)
NH
O§<
= AY
X. : :
No -R2 _AY Phy81coche'm:|..cal
. properties
0.
209 c/|-|3 _ on, APCI-MS M/Z:
0 .

588 +
°\fimﬁ /590 [M+H]

210 -H ; APCI-MS M/Z:
NH
e

527/529 [M+H]*

0. CHs

CHs

CHs
211 ~H GHao APCI-MS M/Z: .
)4 s 499/501 [M+H]




acetate (30 m), and the mxture is stirred at room 15 terrperature for 5

hours. The reaction solution is concentrated under reduced pf gprm and
to the resulting residue are added chl orof orm and an aqueous sodi um
hydrogen carbonate sol ution. The precipi es are collected by filtration

to give the title conmpound (1.47 g). 20 APCI-M5 M Z: 413/ 415 [ M+H] +

Exanpl es 221-233 The correspondi ng starting conpounds are treated in a
simlar manner to Exanple 218, Exanple 219 or Exanple 220 to give the
foll owi ng gonpoundg in a free florm or which 25[are further treated wjt

=

hydrogen chl ori de tjo gi ve hydrqchl ori des thereof., e 4 SEP 2006 137 H |ON
Cl R2 OH}{ AY Ex. -R2 - AY Physi cochem cal No. properties 221 -H APCl-NMs
M Z: N, cH3 22171/ 429 H+ HO Akn@@ : 22 |AHIT-@AMY/H0L [ MEH) +| CH3

Z
C/ NH Di hydrlocKi%6r i de Q Ap%l - VB 223 W 2'Sq{/ ST MiHIrs /258 M1
Di hydrochl gri de CH3 0 :

213 -H APCI-MS M/Z: .
CHagy 527/529 [M+H]

~ CHs
514 _H - 0 APCI-MS M/Z:
. \\C\”jg \ﬁf“ 511/513 [M+H]*

_ APCI-MS M/Z:
215 -H CHy
o 487/489 [M+H]"
HN CH.
]

CHagh, | 501/503 [M+H]?Y
NH % 3

+
HN\( - 513 [M+H]

Example 218: Trans-5-methoxycarbonyl-3-[4- (methylamino)-



CH3 APCI-M5 224 /N M Z:514/516[ MrH + 3 ~NH Trihydrochloride CH3 0 4 SEP
2006 138 Ex. Physicochem cal No. Structure properties HN ChMQQQPgthB
225 0- NH M Z :412/414 [M+H + Hydrochl ori de NH2 H N / C NH
O -~AY Ex. -R2 -AY Physicochem cal No. properties H3 APCI-M5 M Z: 226
471/ 473 [ MtH + O NH2 Hydrochl oride APCI™: M Z: 227 -H 427/ 429 [ MtH| +
NH2 Di hydrochloride 228 -H APCI-M5S M Z: 399/401 [ MtH + H 229 -H APCl - M5
MZ: 427/ 429 [ MkH] +

cyclohexylcarbonylamino]—N—(5—chloropyridin—2—yl)benzo—

furan-2-carboxamide hydrochloride

0 Vs o /OW/GE%_«O N
5 NH
O/

; (o} HCl
N\< ; { )
/ Y /NH

Trans—3—[4—(N-t—butoxycarbonyl—N—methylamino)cyclo—
5 hexylcarbonylamino]~5—methoxycarbonyl—N—(5—chloropyridin—2—
yl)benzofuran-2-carboxamide (4.60 g) obtained in Example
202 is dissolved in dioxane (20 ml), and thereto is added
4N hydrogen chloride in dioxane (10 ml), and the mixture is
stirred at room temperature for 48 hours. The reaction
10 solution is diluted with diethyl ether, and the
precipitates are collected by filtration, washed several
times with diethyl ether and dried to give the title
compound (4.02 g).
APCI-MS M/Z: 485/487 [M+H]"
15 Example 219: Trans-3-(4-aminocyclohexylcarbonylamino) -N- (5-

chloropyridin-2-yl)benzofuran-2-carboxamide dihydrochloride

-
(o] N Cl
@N—(\N}
o]

NH .
Oy

s

; (2HCI)
NH

2
Trans-3—[4—(t—butoxycarbonylamino)cyclohexylcarbonyl—
amino] -N- (5-chloropyridin-2-yl)benzofuran-2-carboxamide

20 (10.70 g) obtained in Example 203 is dissolved in dioxane



HO 4 SEP 2006 139 APCI-M5 M Z: 230 -H NH 411/413 [ MtH] + D hydr ochl ori de
231 -H APCI-M5 M Z: 387/389 [MtH + NH2 232 -H APCI - M5 M Z: q&gﬁgﬁs[w%kﬂ
+ INHZ APCI-MS M Z: 233 -H 413/415 [M+H + Di hydrochl ori de NH2 anpl e
234: Trans-3-[4- (N—fornyl-N—nethyIan1no)q@% ohexyl -

car bonyl am no] - 5- met hoxycar bonyl - N- (5- chl"6éropyri di n- 2-yl ) - _

benzof uran-2-carboxanmde QI MC | ol -,- ~/( YONHONH------------
INH (HCl) NH 5 Q To a solution of imdazole (783 ng) and triethyl am ne

2.41 m) 1 mshlarof o (8forblol 35ogdadadaapyt %%5'%1 Ghd 6709 pl)
&nth stlrrlg% undef I ce- cooelngo Cia Iyl ﬁ ?&geo %.g% HP? I'n chl orof orm
(10 M) is diexdme HUUSOMLD. th@hetm;xandethe gtitrited B% Sbiofred at room

tenperature for 0.5 hogﬂg The reaction solution is cooled again with ice,

and t her et ot TEPSLRIEE S r 52BPHERy caRBoRgNCentraged SEReZ006duTLq

pressure. The residue is crushed in diethyl ether, and

5 collected by filtration to give the title compound (9.80 g).
APCI-MS M/Z: 412/414 [M+H]?
Example 220: 3-[2-(piperidin-4-yl)acetylamino]-N-(5-chloro-

pyridin-2-yl)benzofuran-2-carboxamide

o
o] N Ci
%OQ

H
ON
NH

10 3-[2-(1-t-Butoxycarbonylpiperidin-4-yl)acetylamino]-N-
(5—chloropyridin—2-yl)benzofuranfz—carboxamide (2.34 q)
obtained in Example 212 is suspended in ethyl acetate (30
ml), and thereto is added 2.6N hydrogen chloride in ethyl
acetate (30 ml), and the mixture is stirred at room

- 15 temperature for 5 hours. The reaction solution is
concentrated under reduced pressure, and to the resulting
residue are added chloroform and an aqueous sodium hydrogen
carbonate solution. The precipitates are collected by
filtration to give the title compound (1.47 Q).

20 APCI-MS M/Z: 413/415 [M+H]"

Examples 221-233

The corresponding starting compounds are treated in a
similar manner to Example 218, Example 219 or Example 220
to give the following compounds in a free form, or which

25 are further treated with hydrogen chloride to give

hydrochlorides thereof.



(met hyl am no) cycl ohexyl car bonyl am no] - N- (5- chl or opyri di ne-

2-yl ) benzof ur an- 2- car boxam de hydrochloride (1.50 g) obtai nengEpEMpl e
218. The mixture is warmed to room tenperature and stirred for 3 hours. To
the reaction 5 solution are poured ice-wat and a saturated aqueous
sodi um hydrogen carbonate sol ution, and the mxture is extracted with
chloroform The extract is washed with a saturated brine, and dried over
sodi um sul fate. The solvent is evaporated under reduced pressure, and the
10 resulting residue is purified by NHsilica gel colum chromatography
(eluent: chloroform to give the title conpound (1.45 g). APCI-MS M Z:

513/515 [ MyH] + Exarrpl es 235-238 15 The cotre pol di ng starting conpounds
are treated in a "sinmlar manner 4 1Yo E)'i ve the follow ng
compounds. H N\ / O NR2 Ex.N=R2 - AY Physi cochenical { No.
properties | 0 235 APCI-M5s M Z: [MtH + CH3 N~ . CH3 8 4 SEP 2006
141 o§< H
' AY -
Ex. . ]
Nz _R2 _AY Phy51coch§mlcal
. propertlies
1 | g Q APCI-MS M/Z:
on, | 427/429 [M+H]
H
o 3 APCI-MS M/Z:
- Mo Q 499/501 [M+H]*
| _
CHs dTH Dihydrochloride
3 .
/ APCI-MS
223 ?CH\/\O/ M/%:501/503 [M+H]*
3
ﬂH Dihydrochloride
CHa
| cH, / APCI-MS
| M/Z:514/516[M+H]"
? ‘ﬁH Trihydrochloride
CHa




236 -H APCI-M5 M Z: QH 455/457 [MtH|+ CH3 0 APCI-MS M Z: 237 cH3 N H
485/ 487 [MrH + H3 0 CH3 238 ~ APCI-M5 M Z: N~H 529/531 [NMFE

Exanpl e 239: Trans-3-[4-(N-acetyl - N-nret hyl am no) cycl ohexyl EP ZMB
carbonylanino]-5-nethoxycarbony|-N—(5-ch89%€pyridin-2-y|)-

benzof uran- 2-carboxamde o )/-C 1 OC N/O\ NO OON\HOO _/ NH
NO 5 ~NH ( HC ) Trans-5-nethoxycarbonyl - 3-[ 4- (net hyl ami no) cycl ohexyl -
car bonyl am no] - N- ( 5- chl oropyri di n- 2- yI)benzofuran 2- car boxam de

hydrochl oride (1.50 g) obtained in Exanple 218 is suspended in

di chl or onet hane—(80 ) and fhprpfn are | QO added acetyl chloride (307 pl)

and trlethylaﬁﬁne (112.60 mM) - i Ge- coollng ThePhivgtapehemiwained {o
room tenperatid-e, |and stlrred for 2 hours. To |the regxtapmrtissd ution |s
poured a saturated aqueous SOdIUﬁ]hyl ogen O 4 SEP 2006 142 carbonate
solution, gnd the m xtur S_&Xt [ wi gh chl orof orm washed wi th water
and a saturfated bri|ne, ),:a oe sodlun1<ulfate. The solvent is
evapor at ed {under rleducedpregsurge, and the res%ﬁdfuhgesjdue is purified
by . O:’/NH M/Z:412/414 [M+H]"
<i;> Hydrochloride
NH, | : ,
H —
0O N—%g:;}—d
R2 o)
O=§<NH
AY
Ex. _R2 ' -AY Physicochemical
No. properties
fHa % APCI-MS M/Z:
226 O\H/ Q 471/473 [M+H]*
o} NH, Hydrochloride

APCI-MS M/Z:

227 -H 427/429 [M+H]*
NH, Dihydrochloride
228 -H APCI-MS M/Z:
y 399/401 [M+H]"

299 g APCI-MS M/Z:
427/429 [M+H]*
N




5 NH-silica gel
title conpound (1.51 g).

col um chr omat ogr aphy (el uent:
APCl - M5 M Z: 527/529 [ M+

H]

3-[(1-Acetyl pi peridin-4-yl)carbonyl am no] - N-

chloroform to

+ Bxample §40%ep 2008

gi ve the

(5-chl oropyri di n-2-yl ) benzof uran- 2- carboEEﬂ%d HY 1 ONNC O ONHN
O 10 3-[(Piperidin-4-yl)carbonyl am no] chl oropyri di n-
2-yl ) benzof ur an- 2- car boxam de (140 ny) obtalned in Exanple 228 is
suspended in_dichl oronethane (10 m ), and thereto are added acetyl
chloride (30 pl) and triethylamne (74 pl) 15 dnder 1ce-coolTng, and the
mxture is (stirred|at room tenpgratyure 6 h@mGL-MEhed fZeaction sol ution
is diluted | wia3® chl or of orlin washed sSu€cess$j vel A4l 3naMHE]*5 % aquepus
citric acid solutiqgn, a saturated aque 8d|umlﬂydydunybgﬁm§onate
solution and-a satyrated brine nd 20_dried over sodiumsulfate. The
sol vent is |evaporatijed under redyced pressure, |and the resulting residue is
di ssolved ijn ethyl} acetate, and |treated with activated carbon. The
resul ting rlesiodue i|s recrystal | i Zzed from et hyl A& TaS ' Zgive the title
conpound (38 ng). 25 APCl-MS M Z:| 441/ 42S~[ MrH| 880 /B8SEAMYEU6 143 Exanpl es
241- 245 The corresponding startirng conpoungs afe treated in a sinilar
manner to Bxarpte—39—er—bxanpte240-to g-vg € the follow ng conpounds in a
free form |or which are further
401/403 [M+H]*
NH,
APCI-MS M/Z:
233 -H 413/415 [M+H]*
- Dihydrochloride
NH,
Example 234: Trans-3-[4-(N-formyl-N-methylamino)cyclohexyl-
carbonylamino]-5—methoxycarbonyl—N—(5—chloropyridin—2-yl)—
benzofuran-2-carboxamide
N / ol o _<i>_m
O / > e Y X N
) 0<gNH _ o °=b‘/NH
NH (HC N—°
M e \/(
5 H
To a solution of imidazole (783 mg) and triethylamine
(2.41 ml) in chloroform (80 ml) is added dropwise formic
acid (709 ul) with stirring under ice-cooling. Oxalyl
chloride (1.00 ml) in chloroform (10 ml) is further added
10

thereto, and the mixture is stirred at room temperature for

0.5 hour.

The reaction solution is cooled again with ice,

and thereto is added trans-5-methoxycarbonyl-3-[4-



treated with hydrogen chloride to give hydrochlorides thereof. H N/ C

a
0

+
- M5

10

15

NH ~ OAY Ex. -R2 -AY Physicochem cal
241 -H o 483/485 [ M+H| +
C H3 APCI-MS M Z:
MZ: 0 511/513 [ MtH] +

CH3 CH3 APCI-MB M Z
243 -H Q ~

C3

CH3

(methylamino)cyclohexylcarbonylamino] -

0 282 "H o T 5 op

N ARy 499 [MtH + CH3 CH3 CH3 244 -H
CH3CH3

- (5-chloropyridine-

2-yl)benzofuran-2-carboxamide hydrochloride (1.50 g)

- obtained in Example 218.

temperature and stirred for 3 hours.

The mixture is warmed to room

To the reaction

solution are poured ice-water and a saturated agueous

sodium hydrogen carbonate solution, and the mixture is

extracted with chloroform.

saturated brine,

The éxtract is washed with a

and dried over sodium sulfate. The

solvent is evaporated under reduced pressure, and the

resulting residue is purified by NH-silica gel column

chromatography
compound (1.45 g).
APCI-MS M/Z:

(eluent:

chloroform)

513/515 [M+H]*
Examples 235-238

to give the title

The corresponding starting compounds are treated in a

similar manner to Example 234 to give the following

compounds.
AY
Ex. 52 _ Physicochemical
No. R AY properties
o 3

235 o Q APCI-MS M/Z:

? H 527 [M+H]*

&He T~<_ .

CHy ©




0 4 SEP 2006 144 245 -H 6N APCI-Ms M Z:
Exanpl e 246: Trans-3-[4-(N-acetyl - N-nret hyl ami no) cycl ohexyl -
car bonyl am no] - 5- ( 2- met hoxyet hoxy) - N- (5- chl or opyri di n- 2-

1 477/ 479 [ MrH| +

off; CH3
04 SEP 2006

yl)benzof uran-2-carboxamde OQ 0 INC ,j0~/~0\ I O NiO~~0\ I NO

O~-NH NH NH

0 (2HC

) N-{ 5°

Tr ans- 5- ( 2- net hoxyet hoxy) - 3-[ 4- (net hyl am no) cycl o-

under ice-cooling. The mixture is warmed to room

temperature, and stirred for 2 hours. To the reaction

solution is poured a saturated aqueous sodium hydrogen

hexyl car bonyl am no] - N- (5-chl oropyri di n-2-yl ) benzof uran-2- carboxam de
di hydrochl gride (110 ng) obtained i nZExanple 223 is suspended 1n
N, N- di met hyl formamjde (5 m ), and 10 eret o arne added successively acetic
acid (13.2(pl), 1-|hydroxybenzotii az 31 ng), f_ h iqine (80 p1)| and
1- et hyl - 3-/(32dfnef hyl aniTibpr opyl|) carbadi i mi de @% 9%% | L%§+ (44 ny), | and
the mxture is stifred at room tenperat¥yreffor rs. the react|on
solution are added|acetic acid 1% (8.2 pl),, 1-hydroxybenzotriazole (20| ng),
triethylamme (67 Ipl) and 1-ethyl-3- (3C4i%et hyl am nopropyl ) carbodi i m de
hydrochl orijde (28 mg), and the mixturge is further stirred at room
tenperature for 20|hours. TJo thel|reagfian solution is poured a saturated
aqueous sodiugbgyd ogen cdr bonat ¢ 20 tion, |apdIthe mM/xture i s extracted
with chlorgform The oréqnic | ayer isSywashed Wglgh /aggatimigyed brine, dried
over sodium sul fate, and the sol yent isT apor at ed under
CH; ©
CH3
238 | APCI-MS M/Z:
O M 529/531 [M+H]*
Lﬁo
Example 239: Trans-3-[4-(N~acetyl-N-methylamino)cyclohexyl-
carbonylamino]—5—methoxycarbonyl¥N—(5—chloropyridin—2—yl)—
benzofuran-2-carboxamide
o H< Ha -
; —(N} 0 u—@—m
A9 le) /O Y o
0 OSNH o 0§/NH .
Q Q.
. AP (Han) M
Trans—5—methoxycarbonyl—3—{4—(methylamino)cyclohexyl—
carbonylamino]-N-(5-chloropyridin-2-yl)benzofuran-2-
carboxamide hydrochloride (1.50 g) obtained in Example 218
is suspended in dichloromethane (80 ml), and thereto are
LO added acetyl chloride (307 ul) and triethylamine (1.60 ml)



reduced pressure. The resulting residue is purified by NH 4 SEP 2006 145
silica gel colum chromatography (eluent: n-hexane/ethyl acﬂtl,ang :Zd/ 1,
then ethyl acetate). The obtained solid is suspended in _ _

n- hexane/ di i sopropyl ether, and collecteq?Q% filtration to give the title
conpound (42 ng). 5 APCI-M5 M Z: 543/545 Hl + Exanpl e 247:
3-[1-((Pyridin-3-yl)carbonyl) pi peridin-4-yl - .

car bonyl am no] - N-. (5-chl oropyri di n-2-yl ) benzof uran- 2- car boxam de

dlhdeOCh|0&&93055t€’5%ﬂh&1§h ZHQH)tF hhytﬁge is extracted with
3-[ (Pi peridin-4-yl)carbonyl am no]j - 5-chl oropyridin

2-yl ) benzof ahanr2foambowashde 166 my)eabtaidnedshhubsarpl ©ri28 iahd
di ssol ved i N, N- di et hyl f or mam de (3 n%% and thenetp are added
successi vel rh?@o?VﬁFcSQQFHm(BHlééﬁe 1 ?dﬁ@%yﬁéﬁzéﬁrﬁaEMQ§a?§ﬁ my)deand

Loty -3 (ZedLmehylod8uad) NORLORKL) SACRON b 02 BUALOCH QG20 1P

and the mxfure 1s stirre roon1t

reactibn soNHtsomlaéegemueeduﬁns@h@bﬁb@@g%g5ﬁ9useQQQh%Wlcmﬂé&QﬁﬁﬁnBa&QP“ate
solution and water, and the precipitates are collected by filtration,

washed mnthgéﬁ?oFB@th?lanGOmDOénded1télggVe

§I£érggﬁ¥{;%?§%fM§L%§2 ?gyéégppz&ﬁﬁgmyﬁ;benzofuran 2- carboxam de (103

Th L hl;0 i Q.{i ve the
T e Fompbiai et a0 ey S S B 0SB U ol it a0

(5-chloropyridin-2-yl)benzofuran-2-carboxamide
Qs
o
o NH :
Q

10 ©
3—[(Piperidinf4—yl)carbonylamino]fN-(S—chloropyridin—

2-yl)benzofuran-2-carboxamide (140 mg) obtained in Example
228 1is suspeﬁded in dichloromethane (10 ml), and thereto
are added acetyl chloride (30 pl) and triethylamine (74 pl)

15 under ice-cooling, and the mixture is stirred at room
temperature for 6 hours. The reaction solution is diluted
with chloroform, washed successively with water, 5 %
agueous citric acid solution, a saturated agqueous sodium
hydrogen carbonate solution and a saturated brine, and

20 dried over sodium sulfate. The solvent is evéporated-under
reduced pressure, and the resulting residue is dissolved in
ethyl acetate, and treated with activated carbon. The
resulting residue is recrystallized from ethyl acetate to
give the title compound (38 mg).

25 APCI-MS M/Z: 441/443 [M+H]*



14 SEP 2006 146 Exanpl es 248-257 The correspondi ng starting conmpounds are
treated in a simlar manner to Exanple 246 or Exanple 247 taoygigge
foll owi ng conpounds in a free form or which are treated 5 with hydrogen
chloride to give hydrochl orides thereof. 1 ON/ GO N R2 O~NH O AY
Ex. -R2 -AY Physicochemical No. properti'es 248 -H APCI-M5 M Z: cH3

469/ 471 [MtHH+ N C 3 0 CH3 APCI-M5 M Z: 249 556/558 [MrH + CH3 N -1f

D hydrochloride CH3~ 0 250 -HO APCI-M5S MZ: /N-C CH3 512/514 [ MtH ] +
CH3 / N CH3E28hpiHs02APCh4MS M Z: N--~L 554/556 [ MrH| +

The corresponding starting compounds are treated in a
similar manner to Example 239 or Example 240 to give the
following compounds in a free form, or which are further

5 treated with hydrogen chloride to give hydrochlorides

thereof.
2oz
@] N \ Cl
\/
R? 5
NH
O%
AY '
Ex. . ; :
© No -R? -AY Phy51cochem1cal
- properties
%!
241 . —-H C } APCI-MS M/Z:
0 483/485 [M+H]*
@
CHj
242 -H Q APCI-MS M/Z:
NP 496/498 [M+H]*
/'\X
CHs
243 -H Q APCI-MS M/Z:
N AP 497/499 [M+H]T
4t
Chy O
244 -H :; APCI-MS M/Z:
N7 511/513 [M+H]*
CchHSHs




~ 147 252 -H APCI-MB M Z: Q//0 455/ 457 [ MrH] + CH3
CH3 ~0 0 4 SEP 2006 w&;kkgEZﬁEIM-H

G 253 -H APCI-M5 MZ: HN 483/485 [MtH + --~ CH3 CH3 APCI -
0 498/500 [MtH + HN N CH3 Di hydrochloride CH3 APCI-MS MZ: 255 -H NN CH3
484/ 486 [MrH + / N-CH3 O 256 -H APCI - M5 M Z: 504/ 506 MtH + o \ N

APCI-MB M Z: 257 -H bN 504/506 [MH + o 1%, N D hydrochloride Exanple 258:
Trans- 5- car boxy-3-[4- (N-fornyl - N-met hyl ami no) - .
cycl ohexyl carbonyl am no] - N- (5-chl oropyri di n-2-yl ) benzo- furan-2-carboxam de

16 SEP 2006 %ii>
245 -H Ny _ APCI-MS M/Z:

477/479 [M+H]?

Example 246: Trans-3-[4-(N-acetyl-N-methylamino)cyclohexyl-
carbonylamino]—S—(2—methoxyethoxy)—N—(5—chloropyridin—2—

yl)benzofuran-2-carboxamide

n = H

o —O—CI o N—= ¢
o J::E%h< N o / N

e \/\o 0 ~ \/\o 0

mgm 5 °§NH

5 /NH {2HC)) | /NN<°

Trans—5—(2—methoxyethoxy)—3—[4—(methylamino)cyclo—

hexylcarbonylamino]—N-(5—chloropyridin—2—yl)benzofuran—2—
carboxamide dihydrochloride (110 mg) obtained in Example
223 is suspended in N, N-dimethylformamide (5.ml), and

10 thereto are added successively acetic acid (13.2 pl), 1-
hydroxybenzotriazole (31 mg), triethylamine (80 ul) and 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(44 mg), and the mixture is stirred at room temperature for
15 hours. To the reaction solution are added acetic acid

15 (8.2 nl), l-hydroxybenzotriazole (20 mg), triethylamine (67
pl) and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (28 mg), and the mixture is further stirred
at room temperature for 20 hours. To the reaction solution
is_?oured a saturated aqueous sodium hydrogen carbonate

20 solution, and the mixture is extracted with chloroform.
The organic layer is washed with a saturated brine, dried
over sodium sulfate, and the solvent is evaporated under

reduced pressure. The resulting residue is purified by NH-



148 Oa, , CL/ ONcl p\ I NiOlI NHOO O p_~ NHO NH Ozal)sl\l-f
H Trans-3-[4-(N-fornyl-N-methyl anino)cycl ohexyl ¥4 SEP

carbonyl am no] - 5- met hoxycar bonyl - N- (5- chl or opyri di n- 2- _

yl ) benzof ur an- 2- car boxam de (1.90 g) obt a._'ifgd in Exanple 5 234 is
suspended in tetrahydrofuran/nethanol (1:1;°50 nl), and thereto is added 4N
aqueous sodi um hydroxi de solution (5 ni) under ice-cooling. The mxture is
warnmed to room tenperature, and stirred for 17 hours. The reaction

sol ution isggpnegntLat e r r nd to,the 10 residue is
poured ice- \?vg?g(rég g%% te%éﬂﬁnmx%tl}?gqﬁgg%%é%tpﬁl;’fiLJ(zeg'al_(E%\ﬁ't i {‘(?X%“rﬁ/a‘?tg‘b toric
acid. The preetpktated/aretheal keeted dpptiitehr.at itor, cpashedsucsessively
with water and tetrahydrofuran, and dried to give the title conpound (1.59
g) 15 ESI-I\/S%/PZP@Q?FHQQ‘PWP{PB/Eﬂa@mpers?m%ez&@ﬂh@ndomoédlmn%dggiy _
starting co .are. tr d.in a,.simlar manner to Exanple - 0 give
the fol Igovm' gg%gg?n%%n&é gg;ﬁ Fbge%f% ORI Ch (élzem@’?e(at ed with 20
hydrogen chhecrdrst m/gi:veshyduechhqatijdes thereof. 0 4 SEP 22006 149 H N/
c

Example 247: 3-[1-((Pyridin-3-yl)carbonyl)piperidin-4-yl-

carbonylamino]—Nf(5—chloropyridin—2—yl)benzofuran—2—

carboxamide dihydrochloride

[:j:%*%ﬁﬁ§i>_m
o

o NH
N
)-<if=> (2HCY)
o \
N
10 3—[(Piperidin—4—yl)carbonylamino]—N—(5—chloropyridin—

2-yl)benzofuran-2-carboxamide (100 mg) obtained in Example
228 1is dissolved in N, N-dimethylformamide (3 ml), and
thereto are added successively nicotinic acid (34 mg), 1-
hydroxybenzotriazole (37 mg) and l-ethyl-3-(3-dimethyl-

15 aminopropyl)carbodiimide hydrochloride (53 mg), and the
mixture is stirred at room temperature for 4 hours. To the
reaction solution are poured a saturated agueous sodium
hydrogen carbonate solution and water, and the precipitates
are collected by filtration, washed with chloroform, and

20 dried to give 3-[1-((pyridin-3-yl)carbonyl)piperidin-4-
ylcarbonylamino]—N—(5—chloropyridin—2—yl)benzofuran—2—
carboxamide (103 mg). This product is treated with
hydrogen chloride in dioxane to give the title cdmpound
(115 mg).

25 APCI-MS M/Z: 504/506 [M+H]"



NR2I O NH AY Ex. -R2 -AY Physicochem cal No. properties o0 Q ESI-M

MZ: 259 Ho H 511/513 [MH - NH3 0 HO 260 ESI-M5S MZ: CH3 $A1SER120f M H

] NCH3 O Exanple 261: Trans- 5-dimethyl am nocarbonyl-3-[4-(N-fornyl -

N- net hyl am no) cycl ohexyl car bonyl am no] - N—é? chl or opyr| d| n- 2-yl)

benzof uran-2-carboxamde i t o g N -Cl ydr, ;i HOONNO O

O-NH O GalNH "O N 5 HH

Tr ans-5- car boxy- 3- [4 (N-fornyl -N-net hyl am no) cycl - :

-~ hexyl car bonglg( Ex %%5 % | oropyri di n-2-yl ) benzof uran-2- carboxam de (196
ng) obtai ne anpl'e 3 I's suspended in N, N-dinethylformam de/ pyri di ne

(1:1, 8 m), andrhrkerer?eldoatt niadded SUGLLIIMRIhGl Bt amdiney i 4
hydrochl ori de (49 ny),

: 51m11ar manner to Example 246 or Example 247 to give the

following compounds in a free form, or which are treated

5 with hydrogen chloride to give hydrochlorides thereof.

%@”

AY
Ex. j i
. -R2 Ay Phys1cocheplcal
o. properties

o, | 469/471 [M+H]*

CHs
ot ' APCI-MS M/Z:
556/558 [M+H]"
249 /N\/\O/

\U/mh Dihydrochloride

i

950 - APCI-MS M/Z:
/mﬁ<\ 512/514 [M+H)*
CH; /CH3

il

ﬂ\<; 554/556 [M+H]*
S




1- hydr oxybenzotri azol e (108 ng) and 1-ethyl - 3-(3-di net hyl -

am nopropyl ) carbodi i m de hydrochl oride (153 ng) under ice O 4@};@ 30% 150
cooling, and the mxture is stirred at roomtenperature for Eurs. To
the reaction solution is poured a saturatg?z aqueous sodi um hydr ogen
carbonate solution, and the m xture 1is extracted with ethyl acetate. The
extract is washed 5 with water and a saturated brine, dried over sodium
sulfate. The solvent is evaporated under reduced pressure, and the
resulting riesidue i|s purified by [NH-gilica gel Jcolunm Chromat ogr apny
(eluent: ethyl acetlate). The resultinpg—residug is suspended in diethyl

et her/ n- hexjane, and the 10 precipit & are colll 2d, by, ;é]tration to|give
the title |[comddund (141 +i). APQ - M Z: 526/§E§§i§§?ﬁﬁ Exanpl es 262- 275
The correspondi ng starting conmpounds arke t feat ¢ 18" il ar manner to
Exanpl e 261 to giveg the following conpounds in a free form or which are
further treated wtlh hydrogen chloride tocui vg hydrochl ori des thereof., ON
C R20NH O-~AY|Ex. -R2 -AY Physitochem cal | No. properties o0 262 \
APCI-M5 MZ: Q H 3568/570 [ M+tH] + |N | 0 04%Er 2006

253 n APCI-MS M/Z:

HN\fi: 483/485 [M+H]?
CH;
CHj3

APCI-MS M/Z:
254 -H o 498/500 [M+H]*

HN
\%t\wpm Dihydrochloride
\

3

e

CH,
255 _H {ii> oty APCI-MS M/Z: .
N 484/486 [M+H)]
P
o}
056 g <%;> APCI-MS
— M/Z:504/506 [M+H]"
d s /
APCI-MS M/Z:
557 _H 504/506 [M+H]"

N

&}\Q:;} Dihydrochloride

Example 258: Trans-5-carboxy-3-[4- (N-formyl-N-methylamino) -

cyclohexylcarbonylamino]—N—(5—chloropyridin—2—yl)benzo—

furan-2-carboxamide



151 263 ON APCI-MS M Z: H 552/554 [MH+ N O CH3 O CH3 264 N APCI -MS M Z:
| ~Ir QH570/572 [MrH + CH3 0 ,N CH3 0 CH3 265 ~/ N APCI - %éﬁggﬁler
H 556/558 [MtH + O N--~ CH3 O HO 266 NAPCI-I\/B MZ -r QH

[MFH+ O NCH3 O 4 0 267 \3,jt,/ APCI n@ N H 540/ 542 [ MrH] +
CH3 0 OO01. 268 N v APCI-MS M Z: §8/584[M+H]+OJ~N~ CH3 0 |o

oj([:I:%_< N Hom/[::[if_"< N
e (0] (o]
_ 0 OSNH

o Oy NH

Lo
M

Trans=-3-[4-(N-formyl-N-methylamino) cyclohexyl-

0

M

carbonylamino]—5—methocharbonyl—N—(5—chloropyridin—2—
yl)benzofuran-2-carboxamide (1.90 g) obtained in Example
5 234 is suspended in tetrahydrofuran/methanol (1:1, 50 ml),
and thereto is added 4N agueous sodium hydroxide solution
(5 ml) under ice-cooling. The mixture is warmed to room
temperature, and stirred for 17 hours. The reaction
solution is concentrated under reduced pressure, and to the
10 residue is poured ice-water, and the mixture is neutralized
with 10 % hydrochloric acid. The precipitates are
collected by filtration, washed successively with water and
tetrahydrofuran, and dried to give the title compound (1.59
g) .
15 ESI-MS M/Z: 497/499 [M-H]~
Examples 259-260
The corresponding starting compounds are treated in a
similar manner to Example 258 to give the following
compounds in a free form, or which are treated with

20 hydrogen chloride to give hydrochlorides thereof.



APCl -M5 M Z: H 610/612 [ M+H + HO CHN3--~0 CH3 270 N APCI-MS M Z:
éﬁgf NONTICI-B 540/ 542 [M+tH + O CI[-|3 \0 14 SEP 2006 152 o 271 (i SAPCH0/G
MZ: cH3 582/584 [MH + O N C-H3 O 272 CNAPCI-M5 M Z: Ixl CH, 566/568
[MFH + N OcH3 O CH3 273 N APClI-M5 M Z: - CH3 584/586 [ MtH + CH3 0 N 3
\W\O CH3 274 ~~/N APCI-M5 M Z: Ho cH318%0/572 [MH + ONCH \ O HO 275
O APCI-MS MZ: CH, 610/612 [MH + O

| 2/Jlli[:;}—%5_4£j>%_m
R 0
NH
o)
=§<

AY

Ex.

~R2 _AY Physicochemical
No.

properties

O
- ¢ ) ESI-MS M/Z:
259 HUJL\// W |511/513 [M-H]"

260 Ho\ﬂ// EST-MS M/Z:
511/513 [M-H]"

© /mj( :
chs

Example 261: Trans—5—dimethylaminocarbonyl—3—[4—(N-formyl—
N—methylamino)cyclohexylcarbonylamino]—N—(5-chloropyridin—

2-yl)benzofuran-2-carboxamide

N e

o) NH

o~y N o 0={m1
Q~6° P
5 H H
Trans—S-carboxy-B-[4—(N—formyl—N—methylamino)cycl-
hexylcarbonylamino]-N—(5—chloropyridin—2—yl)benzofuran—Z—
carboxamide (196 mg) obtained in Example 258 is suspended
in N,N-dimethylformamide/pyridine (1:1, 8 ml), and thereto
10

are added successively dimethylamine hydrdchloride (49 mgq),
l-hydroxybenzotriazole (108 mg) and l-ethyl-3-(3-dimethyl-

aminopropyl) carbodiimide hydrochloride (153 mg) under ice-



CH, O Exanples 276-277 The correspondi ng starting conpounds are treated in
a simlar manner to Exanple 145 to give the following 5 conpogEgs. F%mg)N
>CIl N RONH OA-Y Ex. -R2 AY Physicochem cal No. F prop 433
O4SEP2016 153 276 HOB/ APCI-MS M Z: H 4%&%&01 [ MFH + CH3 O 277 HO-~
APCI-M5 M Z: CH3 499/501 [MtH + N CH3 anpl e 278:

Trans-3-[4- (N-(2- hydr oxyet hyl ) - N- net hyl am no) - .
cycl ohexyl car bonyl am no] - N- (5- chl oropyri di n-2-yl ) benzo- furan-2-carboxan de

di hydrochl opbdeihgl ¥l CheVM:GheCie QcNENH G2HE L @%ﬂgéég%&%e for

48 hours. To the reaction solution is poured a saturated
aqueous sodium hydrogen carbonate solution, and the mixture
is extracted with ethyl acetate. The extract is washed
5 with water and a saturated brine, dried over sodium sulfate.
The solvent is evaporated under reduced pressure, and the
resulting residue is purified by NH-silica gel column
chromatography (eluent: ethyl acetate). The resulting
residue is suspended in diethyl ether/n-hexane, and the
10 precipitates are collected by filtration to give the title
compound (141 mg).
APCI-MS M/Z: 526/528 [M+H]"
Examples 262-275
The corresponding starting compounds are treated in a
15 similar manner to Example 261 to give the following
compounds in a free form, or which are further treated with

hydrogen chloride to give hydrochlorides thereof.

Oﬁﬂ”@“

AY

Ex. - Physicochemical
No. properties

o)
262 O APCI-MS M/Z:
jT/ W | 568/570 [M+H]"




Trans- 3-[4- (et hi | am no) cycl ohexyl car bonyl am no] - N-(5- chl or opyr| di n- 2- yI )
benzof uran- 2- car boxam de (125 ng) obtained in Exanple 221 is ?pg@ﬂ
ethanol (5 m), and thereto are added 2-iodo-ethanol (105 pl) an

10 carbonate (57 ng), and the mxture is stirred at 50C for 15 hours.

the mxture is further added 2-iodo-ethaddl (53 }il), and the m xture |s
further stirred at 80C for 6 hours. Again, 2-iodo-ethanol (53 pl) is added
thereto, and the m'xture is stirred at 80C for 24 hours. The reaction 15
sol uti on i g—concent+rated—tunder—reduced p;cssu'e and—to-the residue is
poured a sthur at ed|aqueo odi um hyﬁro carbgnate solution, and the
mxture is g ct ed w tg;g | or of or organi adeEyers ivyzwashed with
water, a f BP 2006 15 urated|bri dy i ed seywerssgogiyursul fate, | and
the solvent is evaporated unger redyced p,r* sure. The resulting residue
is purified—by—Nesilicagel colum chromfitoyraphy (eluent: n-hexane/ethyl
acetate = 1/2, then et hyl ac hate) S|to give trans -3-[
4- (N- (2- hydr oxyet hyl ) - N- met hyl am no) ¢ycl
hexyl car bonyl @6#no] - N- &= tht r\gﬂyrl dil n- 2@) bHenzcr'l\g M8 MdZihoxami de (53

ng) . Subsequently, jthi %Hpr oduct! is dissol in Mrdiort Pf’f*#ét hanol (%/1,

6 M), and|thereto| is added 4 hydr()gen eﬁb\gride in ethyl acetate (1 pl).
The 10 sol yemt—Ts®vaporated—under—redugetd—presstre—The—+resu--rg—+esi due
i s suspendad in di e¢thyl ether, and c¢ol Fect ed by |filtration to give the
title corrpcund (55 ng) APC-¥B M Z: X H + Exanpl e 279:
3-[[1-((Pyri g I)met% i peri di ¢RdIcME anizao] - N-
(5-chl oropyri di n-2{yl )H®Henzof an- 2- b 5OA) Se -[@h-HN*

o}

HO ‘
v6e /\Q APCI-MS M/Z:
\ﬂ/ h | 596/598 [M+H]Y

O
o
Qs APCI-MS M/Z:
267 ) .
| 4 |540/542 [M+H)
CH3 cﬁa\ﬁ
€
(o] )

' )J\/ APCI-MS M/Z:
268 O QN\(” 582/584 [M+H]*

269 N/U\/ Q APCI-MS M/Z:
H°v© . " 610/612 [M+H]*

c
- |
270 N APCI-MS M/Z:
nd o | 540/542 [M+H]*




OONH N 3-((Piperidin-4-yl)carbonylam no)-N-(5-chloropyridin

2-yl ) benzof ur an- 2- car boxani de (100 ng) obtained in Exanple 20 @2BEPs2006
suspended in N, N-di net hyl acetanmide (3 nl), and thereto are added

4- (chl oronet hyl ) pyri di ne hydrochl oride (45 ng), sodium carbonate (80 ng)
and sodiumiodide (41 ng), and the mxtws is stirred at roomtenperature
for 12 hours. To the reaction solution is poured a saturated agueous 25
sodiun1hydrogen carbonate solution, and the m xture |s 04SEP 20 155
extract ed wth—ethH—acetate—Fhe—erganrte—tayer—-s—w nd a

saturated Bbrine, and dri eﬂﬂver sodi ym 3sul fate. {The sol vent is evaporated
an Q i

\\\\

under reduged pressure, the result resi du rle ed by NHsi/lica
gel 5 columm éRtomat ograkshyz ent : |n- heyane/ etr%‘l _(%é 2z 2/1, then
1/1) to give the tijtle compoulld (109 |ng). \AP e M %% o063 [ MeH) +
Exanpl es 280- 289 The correspoﬁ’di ng starticﬁ,g onpgunds are treated in a| 10
simlar manner To EXanpt € _278 or Exanpte 279 tou grve the—fottowng
conpounds ijn a free for of which ane f her tfreated with hydrogen
chloride tq ghve hydrochhorhNdes- there N|GPCIRRMSNM/ 0 AY Ex. |-R2
-AY' Physi gocheni cal Y 566/568 [M+H]*

0 et

| cHy
9 bl on, | 584/586 [M+H]®
CH, o} /N~<
CH3 0
APCI-MS M/Z:
274 N
HoT TN ch, |570/572 [M+H]*

o) N
A
o 3
H
APCI-MS M/Z:

CHa 610/612 [M+H]"

¢ N‘(
C{'| 2

Examples 276-277

The corresponding starting compounds are treated in a

similar manner to Example 145 to give the following

5 compounds.
VQZM o
AY
Ex. i i
-R? ~AY Phy51cocheplcal
No. properties




No. properties
CH3 APCl - M5 M Z:

NH APCl - M5 M Z:
N o APCI - M5 M Z:

Cl

~ 0 APCI-MB MZ: NH

10

15

APCl - M5 M Z: 280 -H 455/457 [ MtH] +
281 -H 469/471 [ M+H] +

$ 4 SEP 2006 156 Ex. Structure Physicocheni cal
282 0- 468/470 [ M+H] +
283 0 NH 441/ 443 [ MtH] 13 D hydrochl ori de

Q Hydrochl ori de

D hydrochl ori de
/" \ CH3 CH3 Di hydrochlggisge o6 15
0

No. properties O HN C

Nc H CH3 HN C

ICH3 0 HN ~ ~

2776

HO/\/ |

APCI-MS M/Z:
499/501

[M+H]?

277

HO_~

APCI-MS M/Z:

499/501 [M+H]*

Example 278: Trans-3-[4-(N-(2-hydroxyethyl)-N-methylamino) -

cyclohexylcarbonylamino] ~N- (5~-chloropyridin-2-yl)benzo-

furan-2-carboxamide dihydrochloride

@Eﬂn@

o§—/NH

NH

o]

'0§_/NH

5

’

{2HCI1)

Trans-3~[4- (methylamino)cyclohexylcarbonylamino] -N-(5-

chloropyridin-2~-yl)benzofuran-2-carboxamide

obtained in Example 221 is suspended in ethanol

thereto are added 2-iodo-ethanol
carbonate

15 hours.

(33 ul),

hours.

the mixture is stirred at 80°C for 24 hours.

(57 mg),

(125 mg)

(3 ml),

(105 pl) and sodium

and

and the mixture is stirred at 50°C for

To the mixture is further added 2-iodo-ethanol

and the mixture is further stirred at 80°C for 6

Again, 2-iodo-ethanol (53 ul) is added thereto, and

The reaction

solution is concentrated under reduced pressure, and to the

residue 1is poured a saturated aqueous sodium hydrogen

carbonate solution,

chloroform.

and the mixture is extracted with

The organic layer is washed with water, a



284 440/ 442 [M+rH + Q Hydrochloride HNCH3 H ) NC NR2 ~ NH O AY
Ex. -R2 -AY Physicochem cal No. properties APCI-M M Z: 285 U@%&?@B
[ MiH + N ¢3 Tri hydrochl oride 14 SEP 2006 157 APCI-Ms M Z: / 1 51875
[M-H + 286 -H Q - N Trihydrochloride CH3 APCI-Ms MZ: 287 -H 517/519
[ MMHl + CH3 Di hydrochl oride APCI-M5S M Z: 1288 -H N 490/492 [ M+tH] + N

Tri hydrochloride APCI-M5s MZ: 289 -H N 490/492 [ MtH| +

saturated brine, dried over sodium sulfate, and the solyent
ls evaporated under reduced pressure. The resulting
residue is purified by NH-silica gel column chromatography
(eluent: n-hexane/ethyl acetate = 1/2, then ethyl acetate)
5 to give trans-3-[4-(N-(2-hydroxyethyl)-N-methylamino)cyclo-
hexylcarbonylamino] -N-(5-chloropyridin-2-yl)benzofuran-2-
carboxamide (53 mg). Subsequently, this product is
dissolved in chloroform/methanol (5/1, 6 ml), and thereto
is added 4N hydrogen chloride in ethyl acetate (1 ml). The
10 solvent is evaporated under reduced pressure. The
resulting residue is suspended in diethyl ether, and
collected by filtration to give the title compound (55 mg).
APCI-MS M/Z: 471/473 [M+H]*
Example 279: 3-[[1l-((Pyridin-4-yl)methyl)piperidin-4-y1]-
15 carbonylamino]—N—(5—chloropyridin—2—yi)benzofuran—2—

carboxamide

3—((Piperidin—4—yl)carbonylamino)—N—(5—chloropyridin—
2-yl)benzofuran-2-carboxamide (100 mg) obtained in Example
20 228 is suspended in N,N-dimethylacetamide (3 ml), and
thereto are added 4-(chloromethyl)pyridine hydrochloride
(45 mg), sodium carbonate (80 mg) and sodium iodide (41 mg),
and the mixture is stirred at room temperature for 12 hours.
To the reaction solution is poured a saturated aqueous

25 sodium hydrogen carbonate solution, and the mixture is



Tri hydrochl oride Exanple 290: Trans- 3-]

4- ( 2- hydr oxyet hyl am no) cycl ohexyl - carbonyl am no] -N 0% p

(4- chl or ophenyl ) benzof ur an- 2- car boxam de hydrochl ori de ON Cl Yo E \ﬂyﬁ(]
~O0O NHNH (HCI) 5 NH2 (HC) OHH

Tr ans- 3- [ 4- am nocycl ohexyl car bonyl am no] 4185( 4- chl oro- phenyl)

benzof ur an- 2- car boxam de hydrochloride (150 ng) obtained in Exanple 225 is
suspended in acetonitrile/ nmethanol (5/1, 6 m), and thereto is added
triethylamne 10 (93 |), and the mxture is stirred at roomtenperature for
sever al mlﬂxﬁﬁaCH@&awkﬁhﬂétﬁybo&uétmﬁeis Tbeledgmhih lager0id4 SEFPhEA06

158 and thereto |s added. 2-i odo- et hano| pl), and the mxture is

stirred at 50C fBEeF R & 22t orRted h%ﬁbmew@ndp@yl?@ PYR¥ hepdauded
thereto, a@%tfg%én)“THéaéé dﬁ%rfﬁ P& %gr gd@?“ gdué@é $ FgFe,
de eret% R

2-iodo-ethanol (58 1) 1s a e nlx urée-rs

stirred at &0C floy Adsuloing. re‘r@edm@aﬁslp@rﬁﬁigalﬁp K8-§onceat galed under
reduced pressure, and to the residue are poured water and a saturated
aqueous scmﬁQ%HmﬂmﬁQERﬁﬁQQﬁﬁﬁm%Ye sbrentonn-heyanehethi kt acetaseext Rddy ed

wi t h chl or qf,orm e anic 10 | i S _washe er and a saturated
brine, drlg{:}1 Ve fB §%I%%?e€¥5£% FAEPLLE ﬁibgs %@aporated under
reduced preg&yqus'ﬂyz reﬁyj;4@g resypue is purified by NH silica gel

col utm chr omat ogr aphy (el uent: ethyl acetate, then ethyl acetate/ nethanol

= 20/1) to jjamctesaB®B=780 (2 15
hydroxyethylamI¥Reyclohex | ¢ rbonglanlno] N- (4- chl or o-

corresponding Starting compounds are treated in a
10 similar manner to Example 278 or Example 279 to give the

following compounds in a free form, or which are further

treated with hydrogen chloride to give hydrochlorides

thereof.
AY
Ex. - —AYI Physicochemical
No. properties
APCI-MS M/Z:
+
280 -H 455/457 [M+H]
N : \
C&‘jhﬁ Dihydrochloride
/ APCI-MS M/7Z:
+
281 -H 469/471 [M+H]
N
< \\ Dihydrochloride
CHa
CH,

15



phenyl ) benzof ur an- 2- car boxam de (104 ng). This product (104 ng) is

di ssol ved in chloroform nethanol (5/1, 6 m), and thereto is a§deSER 006
hydrogen chloride in ethyl acetate (1 m). The solvent is evaporated under
reduced pressure, 20 and the resulting residue is suspended in diethyl
ether, and collected by filtration to gings the title conmpound (95 nm).
APCl - M5 M Z: 456/ 458 [ MtH + Exanpl es 291-296 25 The corresponding starting

conpounds are treated in a simlar nmanner to Exanple 290 to give the
foll ow ng rcompounds—in-afree form or which are further treated w

h
| ! :
hydrogen chl oE¥de fo give hygepghlgrides therepPhygigoshpmiged 159 Ex.
Structure Phy8Pcochenical No. properties 0 H\Ne€bpeaPCesMS M Z: 2911 NH
500/ 502 [ MrH + Hydrochlgride | C](-:qHO’ H ONC N RZO~NH|OAY
Ex. -R2 - AY Physi cocheni cpr rties APCI-MS M Z:
o]
oM APCI-MS M/Z:
282 = 468/470 [M+H]"
Hydrochloride
N
(-\\CHa
CH,
0 HM—(Tj>—m
\ |
. ) APCI-MS M/Z:
283 oiNH 441/443 [M+H]*
Dihydrochloride
HN-__ 1
i APCI-MS M/Z:
o~ .
Q Hydrochloride
HNj :
CHa
293
o) N cl
| \_/
R? 0
NH
o}
§%;w
Ex. _R? _AY Physicoche@ical
o. properties
3 APCI-MS M/Z:
-+
285 -H <:;%ij:9 518/520 [M+H]
- N
d? Trihydrochloride
\ .




292 -H 469/471 [MtH + N CH3 Di hydrochloride CH3 CH3 G 293 -H 0 CH3CH3
APCI-M5 MZ: QN CH3 541/543 [MH + O CH3 APCI-M5 M Z: 294'-&?%&9@@1
[ MtH+ CH3 ,N Dihydrochloride CH3 0 4 SEP 2006 160 295 -H APCI- :

] 466/468 [MtH + CH3 296 -H N APCI-MS M Z: 484/486 [ M+tH] + CH3\ CH3 Exanpl e
297: Trans-3-[4-(norpholin-4-yl)cycl ohexylsgar bonyl - _ _

am no] - N- (5-chl oropyri di n-2-yl ) benzof ur an- 2- car boxam de di hydrochl ori de Cl
ON~Cl o- ~NO: VI / N O Q\HO--/ NHNH2 (2HCI) N (2HC)

% APCI-MS M/Z:
286 —H <i;> 2 518/520 [M+H]?
dﬂ =N Trihydrochloride
% APCI-MS M/Z:
g7 g ‘ Q /\\/ 517/519 [M+H]®
. 4: Dihydrochloride
et) APCI-MS M/Z:
288 _n <, 490/492 [M+H]*
\i; Trihydrochloride
b APCI-MS M/Z: |
89 H ) 490/492 [M+H]"
» \N\. Trihydrochloride

Example 290: Trans-3-[4-(2-hydroxyethylamino)cyclchexyl-

carbonylamino] -N- (4-chlorophenyl)benzofuran-2-carboxamide

hydrochloride

(o} n—<:>hcl o n—<::>—m

0={NH 0=:{NH
(i;> (HCI)
NH, (HCI) ﬁ\/\ou
5

Trans-3-[4-aminocyclohexylcarbonylamino] -N- (4-chloro-
phenyl)benzofuran-2-carboxamide hydrochloride (150 mg)
obtained in Example 225 is suspended in acetonitrile/
methanol (5/1, 6 ml), and thereto is added triethylamine

10 (93 pl), and the mixture is stirred at room temperature for

several minutes. The reaction solution is cooled with ice,



5 0 Trans- 3-[ 4-am nocycl ohexyl car bonyl am no] - N- (5-chl or o-

pyridin-2-yl)benzof uran-2- car boxam de di hydrochl oride (200 ngahp?h @mp in
Exanpl e 219 is suspended in N, N-dinmethyl acetamde (10 m), er

are added bis(2-chloroethyl) 10 ether (73 }il), sodiumi odide (185 ng), and
sodi um carbonate (131 ng), and the mxtdb8 is stirred at 50C for 5 hours,
and then stirred at 80C for 3 hours. Bis(2-chloroethyl) ether (73 pl) is
further added thereto, and the mxture is stirred at 80C for 15 hours. The
reaction solution is 15 concentrated under reduced pressure, and to the
resi due i s argbuirheret osaturadart! adrubods- sbuammihyﬁ9ogbh,cam@ohh&e 0 4 SEP
2006 161 sol ution,, and the 'xtu$ s _ext chl or of orm

organi c | aybr¥ ¥ ShvalshetF Wit vt e aﬂdf%rsé C?gf% TR@o- ﬁFF%H°5véP8
sodi um sul fiahe. ; And {5 ol el LY tRecVPOLAL efh Ul fedupedspresgyr g The

resulting residue 5 1s puri y NH-silica ge ol umm chr omat ogr aphy

(el uent: rbOfexaier € hdumcet Againb/ 1-ibleredhdnolo(§8velir assaddkd-

(nor phol i n-4- yI)cycIohexyIcarbonyIanlno N- (5-chl oro-

pyri dith- 2- YNPEHRDOT Ah- TR M eRERT dbs (ForRggr sStbsedueht PYTCt APS pPoduct

ded
4N hyar ogert " or I 1R HT® SEet AT 8OF 15 R SONRRL ERECRorYaRE FeuioBd e

evapor at ed girsteiureduged wemrﬁesiaﬁersﬁél bbgetieghtlde ahg guspended in
di ethyl ether, and collected by filtration to give the title conpound (65

mg). 15 AP NE R ABBASS $ e hEﬁaapEescagsesaleThelubmpespand|ng
starting cq ounds are treated i ner to l e 297 to give
the foll ow |?§EF??€%ngth1SEERHPgﬂrEre ?gétgggapﬁéated with
10 layer is washed with water and a saturated brine, dried
over sodium sulfate, and the solvent is evaporated under
reduced pressure. The resulting residue is purified by NH-
silica gel column chromatography (eluent: ethyl acetate,
then ethyl acetate/methanol = 20/1) to give trans—3—t4—(2—
15 hydroxyethylamino) cyclohexylcarbonylamino]-N- (4-chloro- |
phenyl)benzofuran-2-carboxamide (104 mg). This product
(104 mg) is dissolved in chloroform/methancl (5/1, 6 ml),
and thereto is added 4N hydrogeh Chloride in ethyl acetate
(1 ml); The solvent is evaporated under reduced pressure,
20 and the resulting residue is suspended in diethyl ether,
and collected by filtration to give the title compound (95
mg) . |
APCI-MS M/Z: 456/458 [M+H]*
Examples 291-296
25 The_corresponding starting compounds are treated in a
similar manner to Example 290 to give the following
compounds in a free form, or which are further treated with

hydrogen chloride to give hydrochlorides thereof.



20 hydrogen chloride to give hydrochlorides thereof. H ONC N R2 O~NH
AY Ex. -R2 -AY Physicochem cal No. properties Q SEP 2006 162 §P

298 -H 467 [MrH + "D ihydrochloride G Q APCI-Ms 299 -H MZ:4§ / 455

N D hydrochl oride Ex. Structure Physicochem cal No. properties OHC O
NH APCI -MS M Z: 300 O 482/484 [MtH + Qdydrochloride CNCOH~C O
APClI -M5 M Z: NH 301 466/468 [ M-H + Q Hydrochl oride Exanple 302:

Trans- 3- [ 4- (N- car boxynet hyl - N- net hyl am no)

EX. Structure Physicochemical
No. properties
o} HN—©—C|
o
NH APCI-MS M/Z:
291 o= 500/502 [M+H]*
<:;> Hydrochloride
3 OH '
Hdp\/

AY
Ex. : i i
X _R? _AY Phys1cochep1cal

No. properties

- ‘ APCI-MS M/Z:
+

292 . 469/471 [M+H]
N bihydrochlorid
d%\x/ ihydrochloride

CHa
293 _H o  CHay APCI-MS M/Z:

+
\V)L‘ o, | 541/543 [M+H]
/N O

CHa
y APCI-MS M/Z:
+
204 _ o ., 499/501 [M+H]
SN

Dihydrochloride




5 cycl ohexyl car bonyl am no] - N- (5-chl oropyri di n-2-yl) -

benzof ur an- 2- car boxam de di hydrochl oride 0 4 SEP 2006 163 o p G& §E¢)ﬂﬁk
~/ONO--/ NHNH (2HC) O p N-O NJ-CH

Trans- 3-[ 4- (N-t - but oxycar bonyl net hyl - N- net hyl am no) -

cycl ohexyl car bonyl am no] - N- (5- chl or opyri digo- 2-yl ) benzo- furan-2-carboxam de
(820 fg) obtained in Exanple 293 is 5 treated in a simlar manner to
Exanple 156 to give the title conpound (778 ng). ESI-Ms M Z: 507/509
[ MtNa] + BExabples—303-305 Trans-3- 4- (N-carboxynethyl-N-nethyl am ng)
cycl ohexyl 4 10 cartonylanino]-u—(5-éploropyridin-2-y|)benzofuran-2-

. carboxam de di hydriochl ori de obtai ng@™n Exanple|{302 is treated in a
simlar narnergg)Eyaan_ 87 to gi e fol |l owiAgCGeMSotiids in a fre
form or which are |further tre¢ated h hydY ogen 46l6l/dsisdeg M+d1 1di ve
hydr ochl orijdes 15 tlhereof. O N|Cl R2_DO'NH O|AY Ex. -R2 -AY

Physi cocherfical Na. properties APCl-¢fs M Z:

296 -3 d APCI-MS M/Z:

484/486 [M+H]'

117

VAR

CHa CHJ

Example 297: Trans-3-[4- (morpholin-4-yl)cyclohexylcarbonyl-

amino]-N-(5-chloropyridin-2-yl)benzofuran-2-carboxamide

dihydrochloride
o R Ma o N \—} cl
X )
OQ{Mi _ = o

NH, (2HC) <:T~> (2HC)
o

Trans-3-[4-aminocyclohexylcarbonylamino]-N-(5-chloro-
pyridin-2-yl)benzofuran-2-carboxamide dihydrochloride (200
mg) obtained in Example 219 is suspended in N,N-dimethyl
acetamide (10 ml), and thereto are added bis(2-chloroethyl)

10 ether (73 ul), sodium iodide (185 mg), and sodium carbonate
(131 mg), and the mixture is stirred at 50°C for 5 hours,
and then stirred at 80°C for 3 hours. Bis(2-chloroethyl)
ether (73 ul) is further added thereto, and the mixture is
stirred at 80°C for 15 hours. The reaction solution is

15 concentrated under reduced pressure, and to the residue is

poured a saturated agueous sodium hydrogen carbonate



303 -H o0 484/486 [MtH + N _/~"'NH2 D hydrochloride CH3 0 4 SEP 2008 164
APCl-MS MZ: 304 -H 0 498/500 [ M+H + cH' H Di hydrochl oride a $H3 APCI - M5
MZ. 305 -Ho 512/514 [MH + CH3 H' CH3 Di hydrochl oride Exanp 4 SEf5 2006
.Trans- 3-[ 4- (di net hyl am no) cycl ohexyl car bonyl -

am no] - N- (5-chl oropyri di n- 2-yl _) benzof ur ars12- car boxam de hydrochloride / o
NN 1o NG/ NHNH cl(2HC) (HC) NH2 N_

Trans- 3- (4- ani nocycl ohexyl car bonyl am no) - N- (5-chl oro- pyridi n-2-yl)
benzof ur an- 2- car boxam de di hydrochl oride (9.30 g¢g) obtained in Exanple 219
i s suspendesplutdonhl andnebdanext@480inl pxtandtbieneth chladdgdrm.
triethylanl e (7.99 mM)_ 10 under ice-cooling, and the m xture is stirred
for several?l ?n?E@%%lCT%%ﬁerSBS9@%§D§6u§lFBrWﬁFééh?Hé gobatigated 59 )

and sodi um by 1ag; ehoryn borobvdonden (12110:0) afg secessiely sadded

t her et o, reaction solution i S Warméd to ro atﬁre and
stirred fored&obpatsd J@deﬂSré@@cé@aFrregausel utireB resPOYLed 2exalddeat ed

aqueous sodi um hydrogen carbonate solution under ice-cooling, and the
5 is purified by NH-silica gel column chromatography (eluent:
n-hexane/ethyl acetate = 5/1, then 1/1) to give trans-3-[4-
(morpholin-4-yl)cyclohexylcarbonylamino] -N-(5-chloro-
pyridin-2-yl)benzofuran-2-carboxamide (70 mg).
Subsequently, this product is dissolved in chloroform/

10 methanol (5/1, 6 ml), and thereto is added 4N hydrogen
chloride in ethyl acetate (1 ml), and the solvent is
evaporated under reduced pressure. The resulting residue
is suspended in diethyl ether, and collected by filtration
to give the title compound (65 mg).

15 APCI-MS M/Z: 483/485 [M+H]*

Examples 298-301
The corresponding starting compounds are treated in a
similar manner to Example 297 td give the following

compounds in a free form, or which are further treated with

20 hydrogen chloride to give hydrochlorides thereof.

"~
0 N—Q\ / Cl
RZ%O N
NH
o

AY

Ex. Physicochemical
No. properties




m xture is extracted wwth chloroform The organic layer is

successively with water and a saturated brine,

and t he sol

residue is purified by NHsilica gel
n- hexane/ et hyl

-N-(5-chl oropyridin-2-yl)benzo 5 furan-2-carboxam de (6.92 g).
i s dissolve

vent

acetate = 3/1,

in chlorofaormne

washed

dried over SOdI

then ethyl{gcetate) to give
trans-3-[ 4-(di net hyl am no) cycl ohexyl car bonyl

hanol (5/1, 6

am noj

m) .

is evaporated under 0 4 SEP 2006 165 reduced pressurép§'Th
col utm chr omat ogr aphy (el uent:

Thi s product
and thereto is added 4N

hydrogen chloride in ethyl acetate &O m) ufder ice- cooling. The reaction
solution i$ concenfrated under red‘ﬁii pres<@ﬁ@I‘MﬁdMﬂﬁé resul ting fesidue
i s suspended ppglO|diethy ether, ol | ect{ddTbyiMHH]Ifration to give the
title conmpound (7.83 g). APCI-M5 M Z: W41/ 443 [ MrH + Exanpl e 307:
Trans-3-[44{[ N-[ 3- (1 - but oxycar bonyl am Dihydrochloride

propyl]-N nethyl am nol cycl ohexyl carbo anino]-N—(S 15

chl oropyri dli n- 2-yl ) benzof ur an- 2- car Boxamni de |\ O O 0 5NH O__: M/ NH 0+
NH O Trans{3-[4-(met hyl am no) cycl ohg car bon 5-

chl oropyri ¢li nageyl ] benzgf ur an} 2- caam' de @Z@o 4|5§Y45(5 MaHAéd in Ekanpl e
221 is suspended in dichloronethane (& 20 m ), and thereto are added

3-t-but oxyt¢ar bonyl am nopropanal (198 ) and Dihiyelrozhapirnele( 160 pl) | under

i ce-cool i nNgs and he-mxture s stirr faor lseveral mninputes Then 50di um

triacetoxy borohydride (243 ng) and the reaction solution is warned to

roomtenperature, and stirred for 4 hours. To
Ex. : .
X Structure Phys:.coghemlcal
No. properties
_@o HN—@—CI
° APC /
NH PCI-MS M/Z:
O~
300 = 482/484 [M+H]?
Q Hydrochloride
>
o
NH APCI-MS M/Z:
: O~ +
301 = 466/468 [M+H]
Q Hydrochloride
A

Example 302: Trans-3-[4-(N-carboxymethyl-N-methylamino)-

cyclohexylcarbonylamino] -N- (5-chloropyridin-2-yl) -

benzofuran-2-carboxamide dihydrochloride



25 the reaction solution is poured a saturated aqueous sodi um 14 SEP 2000
166 hydrogen carbonate sol ution under ice-cooling, and the ?H; ? m
extracted with chloroform The organic layer is washed succes é 9 h
water and a saturated brine, dried over sodiumsulfate, and the solvent is
evapor at ed under 5 reduced pressure. The rgsulting residue is purified by
NH silica gel colum chromatography (el uent: n-hexane/ethyl acetate =.
3/1, then 1/1) to give the title conpound (312 ngy). APCI-M5 M Z: 584/586

[ MMH + 10 Exanpl es 308-326 The correspondi ng starting conpounds are

treated in a sim' _@}qanner to Exanpl e, 388 or Exanple 307 to give the
following c SN freefo@%r_@%chrefurther treated with
hydr ogen ch e o give hydroc {d 15 thereof. Ex. Physicochem cal
No. Structure0=pP'bpert|es (ON-CI ARCM NS M Z:  NH 440/ 442 [MrH + 308

Hydrochl oride A4, CH3 EHS—+H—N*CI RN 2 Qzuoy
(o] o]
OH

0

'Trans—3—[4—(N—t—butoxycarbonylmethyl—N—methylamino)—
cyclohexylcarbonylamino]—N—(Sfchloropyridin—Z—yl)benzo—
furan-2-carboxamide (820 mg) obtained in Example 293.is

5 treated in a similar manner to Example 156 to give the
title compound (778 mg).
ESI-MS M/Z: 507/509 [M+Na]*
Examples 303-305

Trans—3—[4—(Nfcarboxymethyl—meethylamino)cyclohexyl-

10 carbonylamino] -N-(5-chloropyridin-2~yl)benzofuran-2-
carboxamide dihydrochloride obtained in Example 302 is
treated in a similar manner to Example 87 to give the
following compounds in a free form, or which are further

treated with hydrogen chloride to give hydrochlorides

15 thereof.

: AY

Ex. ‘ i

e -R2 Ay Phy51coche@1cal

. ' properties

APCI-MS M/Z:

303 _H Q o 484/486 [M+H]*

}\V)L\Mh Dihydrochloride

CHs




NH O-AY 0 4 SE! 2006 167 Ex. -R2 -AY Physicochenical No. properties

APCl -M5 M Z: 309 -H 455/457 [ MtH + / CH3 N Di hydrochl ori de CH3 %EKAW Z:
310 -H 455/457 [MtH + CH3 HN( Di hydrochloride CH3 CH3 311 APClI- :

CH3 513 / 515 [ MMH] + o HN-~ CH3 APCI-M5 M Z: 312 -H 469/471] MtH| +
~~-_~oH3 Di hydrochloride APCI-M5 M Z: 31Bg4 H 481/483[ MrH + HNN _

Di hydrochl ori de APCI-MS M Z: 314 -H 495/497 [ MtH + HN Di hydrochl ori de 315
-H APCI-M5 MZ: HN o 527/529 [M+H + CH3

APCI-MS M/Z:
: +
304 -y <i;} o 498/500 [M+H]
/N\/&\QH Dihydrochloride
CH3 CH3 .
€
- ) APCI-MS M/Z:
+
305 -g Q o 512/514 [M+H]
e
N \ Dihydrochloride
CH3 CHa .

Example 306: Trans—3—[4—(dimethylamino)cyclohexylcarbonyl—

amino]-N—(5—chloropyridin—2—yl)benzofuran—z—carboxamide

hydrochloride

%ﬂ—@—m %ﬂ—@—m
o] (o]

NH - O={NH

(2HC1) <i:;> (HCY)

Oy
NH, N—
5 /

Trans-3- (4-aminocyclohexylcarbonylamino) -N-(5-chloro-

pyridin-2-yl)benzofuran-2-carboxamide dihydrochloride (9.30
g) obtained in Example 219 is suspended in dichloromethane
(430 ml), and thereto is added triethylamine (7.99 ml)

10 under ice-cooling, and the mixture is stirred for several
minutes. Then, 35 % aqueous formaldehyde solution (7.59
ml) and sodium triacetoxy borohydride (12.10 g) are
successively added thereto, and the reaction solution is
warmed to room temperature, and stirred for 12 hours. To

15 the reaction solution is poured a saturated agueous sodium
hydrogen.carbonate solution under ice-cooling, and the
mixture is extracted with chloroform. The organic layer is
washed successively with water and a saturated brine, dried

over sodium sulfate, and the solvent is evaporated under



0O CH3 0 4 SEP 2006 168 316 -H APCI-Ms M Z: " 570/572 [MtH + CH3 CH3CH N
3 CH3 0 317 -HNH3 o--,(cH3 APCI-M5S M Z: CI—I3598/600[|\/H—|]+£§:§gP?&-H
o0 13 CH3 APCI-M5 MZ: U CH3 584/586 [ MtH + CH3 CH3 APCI - M5 M Z: -H
441/ 443 [ MrH + CHN CH3 Di hydrochloride 3 APCI-M5S M Z: 320 -H 415/417

[ MrH + 3 N Hydrochl oride CH3 APCI-MS M 465 321 -H 429/431 [MrH + C 3\ CF13
Hydrochl oride dN APCI-Ms M Z: 322 -H 453/455 [ MtH + D hydrochl ori de CH3
CH3 APCI-Ms M Z: 323 =H 413/ 415][ M+H] + .

reduced pressure. The residue is purified by NH-silica gel
column chromatography (eluent: n-hexane/ethyl acetate = 3/1,
then ethyl acetate) to give trans-3-[4-(dimethylamino) -
cyclohexylcarbonylamino] =N- (5~chloropyridin-2-yl)benzo-

5 furan-2-carboxamide (6.92 g). This product is dissolved in
chloroform/methanol (5/1, 60 ml), and thereto is added 4N
hydrogen chloride in ethyl acetate (50 ml) under ice-
cooling. The reaction solution is concentrated under
reduced pressure, and the resulting residue is suspended in

10 diethyl ether, and collécted.by filtration to give the
title compound (7.83 q).
APCI-MS M/Z: 441/443 [M+H]* |
Example 307: TranS—B—[4—[N—[3—(t—butoxycarbonylamino)—
' propyl]-N-methylamino]cyclohexylcarbonylamino] -N- (5-

15 chloropyridin-2-yl)benzofuran-2-carboxamide
_0 H—<T3}—m o N—<ﬁj}—m
N N
0==:/NH _ ot{NH
Q et
NH /N~Jﬁ‘/ 0

Trans—3-[4—(methylamino)cyclohexylcarbonylamino]—N—(5—
chloropyridin-2-yl)benzofuran-2-carboxamide (250 mg)
obtained in Example 221 is suspended in dichloromethane (8

20 ml), and thereto are added 3—t—butoxycafbonylaminopropanal
(198 mg) and triethylamine (160 pl) under ice-cooling, and
the mixture is sﬁirred for several minutes. Then, sodium
triacetoxy borohydride (243 mg) and the reaction solution
is warmed to room temperature, and stirred for 4 hours. To

25 the reaction solution is poured a saturated aqueocus sodium



N CH3 D hydrochloride 0 4 SEP 20 169 APCI-M5 M Z: 324 -H bN

524/ 526 MtH| + DbN Tri hydrochloride /CH3 CH3 APCI-M5 M Z: 325 g4 HepNogis

496/ 498[ M+tH| + N Tri hydrochloride CH3 bN 326 -H APCI-M5 M Z: 582/5 84
[MiHH+ /-O0 CH3 H3 CH, 3 Exanple 327:

Trans- 3-[4-[ N-[ 3- (di et hyl am no) propyl ] - N66 o

nmet hyl am no] cycl ohexyl car bonyl am no] - N- (5- chl oropyri di n-2- yl) _
benzof ur an- 2- car boxani de trihydrochloride ONN O Ga/NH NH (3HCI) N ~NH
~N 5 (1) ' 3-Am nopropional dehyde diethyl acetal (5.00 g) is dissolved in
di chl or onet gdeo @) abyboantet belathoar andddedce-cooling, and the

mixture is extracted with chloroform. The organic layer is
washed successively with water and a saturated brine, dried
over sodium sulfate, and the solvent is evaporated under

5 reduced pressure. The resulting residue is purified by NH-
silica gel column chromatography (eluentf.n—hexane/ethyl
acetate = 3/1, then 1/1) to give the title compound (312
mg) .
APCI-MS M/Z: 584/586 [M+H]"

10 Examples 308-326
The corresponding starting compounds are treated in a

similar manner to Example 306 or Example 307 to give the
following compounds in a free form, or which are further

treated with hydrogen chloride to give hydrochlorides

15 thereof.
Ex. Structure Phy51coch§m1cal
No. properties
0 H»—<:j}—m
o APCI-MS M/Z:
+
308 0:% | 440/442 [M+H]
Hydrochloride
N\
ch, O

%N_Q'C'

AY




successi vely 35 % aqueous fornmal dehyde solution (13.5 ml)
triacetoxy borohydride (18.0 g) under

ice 10 coo

and sodi um

ing, and the r

solution is warnmed to room 04SEP20M 170 tenperature and stirred fo

hour s.
hydr ogen

added pot assi um car bonat e.
the organic layer is washed with a

the sgolvent

sul fate, and

To the reaction

saturated bri

solution is poured a saturated aqueous sodi um
carbonate sol ution under ice-cq@l7ing, and further thereto is

The m xture is extracted 5 with chloroform and

ne, dried over sodi um

@@Céérrogous
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469/471 [M+H]Y

'K::ymm
I
f/z;

(o]
)<£m

CH3

312 ~H
df\Jf\m“ Dihydrochloride
3
APCI-MS M/Z:
313 —H 481/483 [M+H]"
HN\Y::7 Dihydrochloride
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) APCI-MS M/Z:
314 -H Q 495/497 [M+H]®
HN
\<:> Dihydrochloride
315 -H APCI-MS M/Z:
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(eluent: et

trans-

hyl acetate, then

et hyl

acet at e/ net hano
3-[4-[ N-[ 3-(di net hyl am no) propyl | - N- et hyl

0 4 SEP 200°

20/1) 30 to give
0147 SER.rP0080]

cycl ohexyl car bonyl am no] - N- (5-chl oropyri di n-2- yl)benzof uran-2-car boxam de

(99 no).
(5/1,
(1 nl),

filtration

Subsequent |y,
6 m),
and t he sol vent

this
and thereto is

o give the title

i s evaporated under
resulting residue is suspended in diethyl

pr oduct
added 4N hydrgag

et her,
conpound (106 nu).

The
and col | ected by
APClI -M5S M Z: 512/514

i s dissolved in chlorof orm net hanol
en chloride in ethyl
reduced pressure.

.acetate 5

[ MFH + 10 Exanple< 328-332 The éorrespondlng starting conpounds are
treated inja simlar manner {to % pl e 327 to gilve the foll ow ng
conmpounds ijn a free form or |whi re further teated with hydrogen
chloride tq gi3té hydroctd ori des théreof. 15 H O[REFICMS B/ZiNH O AY Ex.
-R2 - AY Physicocherfi cal  No. |propeffi\es ARCL- M5 VB | MI72/ 5328 (MAHAS8/ 500 [ M+H] +
CH3 NCHa Tr|i hydrochl oride CH3 Q APCI - ;3 329 H 498/500 [ MtH] + HN-
(¢}
CH3 CH;,
317 _H <:? | APCI-MS M/Z:
| \/\/‘(\ﬁ‘f“ 598/600 [M+H]*
CH;
318 -y <:;> /lifmﬁ APCI-MS M/Z:
N\/\/U\ on, | 584/586 [M+H]®
éﬁ CH
APCI-MS M/Z:
319 _H - 441/443 [M+H]Y
oy CHe Dihydrochloride
APCI-MS M/Z:
320 _H 415/417 [M+H]*
Hydrochloride
APCI-MS M/Z:
321 -H 429/431 [M+H]®
e ers Hydrochloride
/ APCI~MS M/Z:
322 -H 453/455 [M+H]?
N
/<g Dihydrochloride
CHy CH,
APCI-MS M/Z:
323 - 413/415[M+H]"
N
\ Dihydrochloride
CH,




Tri hydrochloride NCH3 CH3 0 4 SEP 200$ 172 APCI-M5 MZ: 330 -H 583/585

[ MeH] +

N _CH3 Tetrahydrochloride i CH3 N CH3 CH3 APCI-M5s M Z: 0@%’@%

484/ 486 [MtH|+ HN -~ NCH3 Tri hydrochloride CH3 APCI-M5 M Z:

555/ 557 [ MtH] + / CH3 Tetrahydrochl oride N CH3 CH3\ CH3 Exanpl e 333:
Trans- 3-[ 4- (pi peridin-1-yl)cycl ohexyl car | - _ _ _

am no] - N- (5-chl oropyri di n- 2-yl ) benzof uran- Z- car boxam de di hydroHchl ori de \

% Cl

N N~ \

10

Il ONN-.-CI Ov\ O NHNH(2HC}

<i;> APCI-MS M/Z:

+

324 -H <ij> 524/526 [M+H]
Trihydrochloride

L
CHa
N

N
\
c

APCI-MS M/Z:
496/498 [M+H] "

Trihydrochloride

325 -H <ii>
Hj
Q
326 -H (ii)
N

)\O
(o]
%T”“
CHy

CHy

APCI-MS M/Z:

CH,
: 582/584 [M+H]"

Example 327: Trans-3-[4-[N-[3~(dimethylamino)propyl]-N-
methylamino] cyclohexylcarbonylamino] -N- (5-chloropyridin-2-

yl)benzofuran-2-carboxamide trihydrochloride

o§-‘/NH . O#NH
; j (3HC)
\
i; :; N~
N N

Y
(1) *~ 3-Aminopropionaldehyde diethyl acetal (5.00 g) is
dissolved in dichloromethane (70 ml), and thereto are added
successively 35 % aqueous formaldehyde solution (13.5 ml)
and sodium triacetoxy borohydride (18.0 g) under ice-

cooling, and the reaction solution is warmed to room



(2HCI) NH2 , N1 (~/) Trans-3-(4-amn nocycl ohexyl carbonyl am no) - N-(5-chl or o-
pyri-di n-2-yl) benzof uran-2-carboxam de di hydrochl oride (125 ng)oqbgee!

in Exanple 219 is suspended in dichloromethane (10 m), and thereto is
added triethylamne (102 pl) under 10 ice-cooling, and the m xture is
stirred for several minutes. Then, about;2% % aqueous gl utaral dehyde
solution (150 ng) and sodiumtriacetoxy %orohydr!de (155 ng) are added $ 4
SEP 2006 173 successively, and the mxture is stirred under ice-cooling
for 2 hours. To the reaction solution is poured a saturated agueous sodi um

hydrogen catbapatetsgkutinen statded B rMeXthidi@d.s @ raft ed aMdih,chl orof orm
The organic 5 _layer is washed successively with water and a saturated

brine, dri e§Cé¥ER c8odisuposiFetate saiud attiee! @@Mwemfjiiﬁfﬂﬁuzydﬁqghnuuﬁn

d d pre .. Ihe resul.ting residue is _purifie silica ge
Lglﬂﬁﬁ cﬁro%%#%épgiﬁysfgpﬁéﬁpz%nﬁgﬁe%gﬁéﬁ@Pﬁ}Pgacéﬂﬂ: urtder gty 1) to
gi ve tFans-ﬁs[éd&%d(BbE%%EQMﬁ'%a%bb&&%'Qhe&$|Cﬂﬁ&%@gé”?g“%%€%§$%$ I oro-
pyri di n-2-yl ) benzof ur an- 2- car boxam de 5106 ny) . ubsequently, product
i s di sdol vedtith chlloroform, amet harobrgahlic 6afe, iandAMNda driagen chl oride

in ethyl acetate (5 m) is added thereto under ice-cooling. The 15
reactign soFé%P5ﬁt § PEhREnt A&LEE GNEEr Srddife s WBifadsur @nd drie tdwlvent

| ti i i i i.et.hyl _ether, . and _col |l ected by
[ Ttration to oroE tReor) Craceonasirar Fo7SoNEr, tRPEL o Tste i1 483
[ MkH] + 20 EXdipleh§3dmifoapsodbhal Neagley ki bthsapaed=am o)Ly ¢ o:

hexylcarbonylanino]-N—(5-chIo[opyridin-2-y|)benzofqran-2- car boxam de

(2) 3—(Dlmethylamlno)proplonaldehyde diethyl acetal (284

10 mg) obtained in Example 327-(1) is dissolved in tetrahydro-
furan (3 ml), and theréto is added conc. hydrochloric acid
(3 ml), and the mixture is stirred at room temperature for
15 hours. The reaction solution is concentrated to dryness
under reduced pressure, and the resulting residue is

15 dissolved in dichloromethane (7 ml). Trans-3-[4- (methyl-
amino)cyclohexylcarbonylamino]—N—(5—chloropyridin—2—
yl)benzofuran-2-carboxamide (150 mg) obtained in Example
221 and triethylamine (226 pl) are added thereto, and the
mixture is stirred for several minutes. Then, sodium

20 triacetoxy borohydride (137 mg) is added thereto, and the
reaction solution is warmed to room temperature, and
stirred for 15 hours. To the reaction solution is added a
saturated aqueous sodium hydrogen carbonate solution under
ice-cooling, and the mixture is extracted with chloroform.

25 The organic layer is washed successively with water and a
saturated brine, dried over sodium sulfate, and the solvent
is evaporated under reduced pressure. The resulting
residue is purified by NH-silica gel column chromatography
(eluent: ethyl acetate, then ethyl acetate/methanol = 20/1)

30 to give trans-3—[4—[N—[3—(dimethylamino)propyl]—N—methyl—



\' I ONC \V 1% NNC NI ~OO NHON\WH O\NH\N~

Trans-3-[4- (i sopropyl am no) cycl ohexyl carbonyl am no] -N- 25

(5-chl oropyridi n-2-yl) benzof uran- 2- car boxam de (100 ng) obt B hSEP; 2006
Exanpl e 310 and triethylamne (61 ul) is 04SEP201$ 174 dissolved in
chloroform (5 m), and thereto is added acgetyl chloride (24 }il). The
mxture is stirred at room tenperature for one hour, and thereto is poured
a saturated aqueous sodi um hydrogen carbonate solution, and the m xture 5
is extracted with chloroform The organic |ayer is washed successively

with water amiina)sgtUsntrdlbsipenydang@doqva- (5S@AIWPSHfal®-Aand the
solvent is evaporated under reduced pressure. The resulting residue is
purified byYs)PPBRACHEranctdtoanbekrmittodPepmg) (el Gettsequarexdane/etity|

acetate =1 then eth acetate The resulting resjdue is
suspended.ié%oﬁﬁggxé%e?lﬁﬁéigg IégtgﬁlﬁfQ%on/EFﬁﬁéaﬁ}gﬁiéﬁdlﬁaW#Hde
conpound (GQnHUihefE£$'ﬁ§_Q@@éd49ﬁ/ﬂ?%rbgﬁﬁlEh&é@qﬁkef%y%thyl acetate
Trans- 3-[ 4- (2-oxopyrrolidin-1-yl)cyclo 1
hexyl car bonyl amilhp] ahk ( Bhehbot upnti disneaplorhaerzofundar Zediardabxan de O N-\
C i oN O _ V1 N\ ] ON ONH GalNH On NH(2HCIJ N O

pressure. The resulting residue is suspended in diethyl

ether, and collected by filtration to give the title

compound (106 mg).

APCI-MS M/Z: 512/514 [M+H]"

10 Examples 328-332

The corresponding starting compounds are treated in a
similar manner to Example 327 to give the following
compounds in a free form, or which are further treated with

hydrogen chloride to give hydrochlorides thereof.

/@}_@@—Cl
" O%<NH

15

AY
Ex. : ;
No -R? —~AY Phy51cochemlcal
-~ properties
APCI-MS M/Z:

328 —-H 498/500 [M+H]*

/N

Cm\\\wpm Trihydrochloride

APCI-MS M/Z:
329 -H , 498/500 [M+H]*

HN.
\\\\ Trihydrochloride

/N\CH3




Tr ans- 3- (4- am nocycl ohexyl car bonyl am no) - N- (5-chl or o-
pyridin-2-yl)benzof uran-2-carboxan de di hydrochl oride (150 2@ grggp Mai ned
in Exanple 219 is suspended in dichloronmethane (5 m), and thereto i s added
triethylamne (129 pl) under ice-cooling, and the mxture is stirred for
several mnutes. Then, 15 % aqueous succif4 c sem al dehyde sol ution (290
pl) and sodiumtriacetoxy borohydride (131 ng) are successively 25 added
thereto, and under ice-cooling, the mxture is stirred for 0.5 hour. Then,
1- hydroxybenzotriazole (63 )., 64 SEP 2008 175

1- et hyl - 3- (|3- di met yl am nopr qpyl ) c&ar bodi i m de hydrochloride (118 ng) and
N, N-di net hy|l formam|de (3 m) Jare essively added thereto, and the
m xture is |stirred|at room t gnper e for 15 hoynecilig igacti on sol ugion
is 5 concentrﬁé d under_ reduged presgure, and therghydss peurgd
chlorof orm| The i Xt ur e ¥s washed s CEQEiively wilth a saturated aqueouys
sodi um hydrjogen caribonat e soljuti on, )watemn, and ET%%E%ra%%d rine, dried
over sodium sul fatg, and the | sol vent i%)éwaporate ung P& €§&dﬁressure.
The 10 resulting rdsidue is gurifietdy NHsilicd gel col um
chr omat ogr aphy—etygent— n-hexane/éﬁhy! acetate-—1/1 then ethyl acetate),
and the regulting rlesidue is |suspended in n-hexdne, and collected by
filtration|to giveijthe title BPARPCMSVE/MI:Z: 481/ 483
[ MtH] + Exanpl 3336:| Trans- 3-[ | ABRAGUEYC I [Bhen Y| -
car bonyl am[no] - 5- car boxy- N- (5 benzo- furan-2-carboxam de
, ~C O\ I}/ O NHDN 0 NH( Trihydrochloride

APCI-MS M/Z:

332 ~H 555/557 [M+H]*

JTetrahydrochloride

Example 333: Trans—3—[4—(piperidin—l—yl)cyclohexylcarbonyl—

amino] -N-(5-chloropyridin-2-yl)benzofuran-2-carboxamide

dihydrochloride
E:I;**§—<i>_m E:I§>_§_§:>_m
]
oM - oﬁﬂ“'

<i} , <t> (2HCl)
(2HCH)
NH, N
5 O
Trans—3—(4—aminocyclohexylcarbonylamino)—N—(S—Chloro—
pyridin-2-yl)benzofuran-2-carboxamide dihydrochloride (125
mg) obtained in Example 219 is suspended in dichloromethane
(10 ml), and thereto is added triethylamine (102 pl) under
10 ice-cooling, and the mixture is stirred for several minutes.

Then, about 25 % agueous glutaraldehyde solution (150 mg)

and sodium triacetoxy borohydride (155 mg) are added



0 0 20 Trans-3-[4-(t-butoxycarbonyl am no)cycl ohexyl carbonyl -

am no] - 5- met hoxycar bonyl - N- (5- chl oropyri di ne- 2-yl ) benzo- |4(§EF 2006
furan- 2- car boxam de (540 ng) obtained in Exanple 209 is treated in a
simlar manner to Exanple 77 to give the title compound (475 ng). 25 ESI-MS
M Z: 555/557 [MH Exanple 337: 173
Trans-3-[4-(N—t-butoxycarbony|-N-nethylan1Po) 0 4.§EP 3006 176

cycl ohexyl car bonyl am no] - 5- car boxy- N- (5- chl or opyri di n- 2-

yl ) benzof uran- 2- carboxamde 0 , -/j € -CI NHO/ ONO GCa~NH O GaINH N O

O O- N O+ Juanss3ipdi(N hnbutaxysanhonyl 1N ¥Rl BykanARkey¢h@ Ro1ing
hexylcarbonglanino]-5-nethoxycarbony|-N-5-ch|oropyr|d|n-2-

yl ) benzof ur 8dT 22 chpvsRani de tBe52egrtobrnaisnddtinnExanpbared0a is treated in

iml Ex le 77 to give , the title conmpound (3.19 g). ESI-M
V1 2t 560/ STI- [ 50 100 RRaHSI £8°338. S76-PRE C GRFESPaNg: RESEARTIGRd

conmpounds atketheat@lei NsdexsiALERY WﬁQﬂekagrgéﬁg@te %Eetgrgg%ﬁc;he
following conpounds. H N/ C RID4 ON ~NH
5 layer is washed successively with water and a saturated
brine, dried over sodium sulfate, and the solvent is
evaporated under reduced pressure. The resulting residue
is purified by NH-silica gel column chromatography (eluent:
n-hexane/ethyl acetate = 3/1, then 1/1) to give trans-3-[4-
10 (piperidin-1-yl)cyclohexylcarbonylamino] -N- (5-chloro-
pyridin-2-yl)benzofuran-2-carboxamide (106 mg) .
Subsequently, this product is dissolved in chloroform/
methanol.(S/l, 6 ml), and 4N hydrogen chloride in ethyl
acetate (5 ml) is added thereto under ice-cooling. The
15 reaction solution is concentrated under reduced pressure,
and the resulting residue is suspended in diethyl ether,
and collected by filtration to give the title compound (107
mg) .
APCI-MS M/Z: 481/483 [M+H]"
20 Example 334: Traﬁs—3—[4—(N—acetyl—N—isopropylamino)cyclo—
hexylcarbonylamino]—N—(5—chloropyridin—2—yl)benzofuran—2—

carboxamide
%ngc. e EQC.
°§'/NH © °§(NH
NH QNKO
a S

Trans—3—[4—(isopropylamino)cyclohexylcarbonylamino]—N—

25 (5~chloropyridin-2-yl)benzofuran-2-carboxamide (100 mg)
obtained in Example 310 and triethylamine (61 ul) is



Ex. -R2 -AY Physicochemical No. properties CH3 338 cH' off3 ESI-M5S MZ: O
582/584 [MH- O HNCH3 CH3 OO0 4 SEP 2006 177 CH3 CH3 3398|j§§m0—l3
APCl -M5 M Z: cH3 601/603 [MrNH4] + o /40 CH3 CH3 CH3 340 N | - M5
MZ: CH N CH3 615/617 [ MtfNHA | + 0/ O CH3 Exanpl es 341-344 The
correspondi ng starting conpounds are treajeg in a sinmlar manner to
Exanpl e 218 to give the following 5 conpounds in a free form or which are
further treated with hydrogen chloride to give hydrochlorides thereof. H
~ON~/ A R2N NHO~AY Ex. -R2 -AY Physicochem cal No. properties

dissolved in chloroform (5 ml), and thereto is added acetyl
chloride (24 pl). The mixture is stirred at room
temperature for one hour, and thereto is poured a saturated
aqueous sodium hydrogen carbonate solution, and the mixture
5 is extracted with chloroform. The organic layer is washed
successively With water and a saturated brine, dried over
sodium sulfate, and the solvent is evaporated under reduced
pressure. The resulting residue is purified by silica gel
column chromatography (eluent: n-hexane/ethyl acetate = 1/1,
10 then ethyl acetate). The resulting residue is suspended. in
n-hexane, and collected by filtration to give the title
compound (60 mg).
APCI-MS M/Z: 497/499 [M+H]*
Example 335: Trans-3-[4-(2-oxopyrrolidin-1-yl)cyclo-
15 hexylcarbonylamino] -N- (5-chloropyridin-2~yl)benzofuran-2-

carboxamide

o N Hu 0 n\——/ cl
(:[2_<ﬁg}F (:[2_%~<:»
o NH
O~

NH
O=y B —

" <
QNH, (2HC) {Nj

Trans-3-(4-aminocyclohexylcarbonylamino) ~N- (5-chloro-

(o]

pyridin-2-yl)benzofuran-2-carboxamide dihydrochloride (150
20 mg) obtained in Example 219 is suspended in dichloromethane

(5 ml), and thereto is added triethylamine (129 ul) under

ice-cooling, and the mixture is stirred for several minutes.

Then, 15 % aqueous succinic semialdehyde solution (290 rl)

and sodium triacetoxy borohydride (131 mg) are successively
25 added thereto, and under ice-cooling, the mixture is

stirred for 0.5 hour. Then, l-hydroxybenzotriazole (63 mg),



- : ~ 1/473 [MH + 341 Ho ~H 0 CH3 Di hydrochloride H
BRI NGB Mz 342 OR 484y £186H][ MrH + o CHs Di hydrochl ori de CH3 APCI-MB M Z:
343 N498/ 500 [MrH + CH3 NH 0 CH3 Di hydrochloride 0 4 SEP 2006 @ ¥SECH206
APCI -M5 M Z: 344 N 484/486 [MrH + CH3' ~r O Hydrochl oride NH2 Exanpl e
345: Trans-5-di et hyl an} nocar boRI}/I(-SS- L|4 ( hs,gpirgﬁl 2 /)

' ar bonyl am no]j - - chl or opyr -2- -
gghgggﬁygL?g?ééLgoxaniée hyerchIoride o.D-C ob--_C 'IN'"I,N/ ON
YC O-NHNO o H (HC) Q(HC) NH 5

Trans- 3- (4- drvamoyicl DS ierrdgNEna 9 ody o $BEWAT imide hydrochloride
(118 mg) and N,NQdimethylformamide (3 ml) are successively
added thereto, and the mixture is stirred at room
temperature for 15 hours. The reaction solution is

5 concentrated under reduced pressure, and thereto is poured
chloroform. ‘The mixture is washed successively with a
saturated agueous sodium hydrogen carbonate solution, water,
and a saturated brine, dried over sodium sulfate, and the
solvent is evaporated under reduced pressure. The

10 resulting residue is purified by NH-silica gel column
chromatography (eluent: n-hexane/ethyl acetate = 1/1, then
ethyl acetate), and the resulting residue is suspended in
n-hexane, and collected by filtration to givé the title
compound (29 mg) . |

15 APCI-MS M/Z: 481/483 [M+H]*
Example 336: Trans—3—[4—(t—butoxycarbonylamino)Cyclohexyl—
carbonylamino}—5—carboxy—N—(5—chloropyridin—2-yl)benzo—

furan-2-carboxamide

0o \— Cl o] n \_/ Cl
- o]
0o °§:NH

0 Oy NH
Qﬁf‘é N{{\
20 Trans—3—[4—(t—butoxycarbonylamino)cyclohexylcarbonyl-

amino]—5—methoxycarbonyl—N—(5—chloropyridine—2—yl)benzo—
furan-2-carboxamide (540 mg) obtained in Example 209 is
treated in a similar manner to Example 77 to give the title
compound (475 mg) .

25 ESI-MS M/Z: 555/557 [M-H]~

Example 337: Trans—3—[4—(N-t—butoxycarbonyl-N—methylamino)—



am nocar bonyl - N- (5- chl oropyri di n- 2-yl ) benzof ur an- 2- car boxam de
hydrochl ori de (160 ng) obtained in Exanple 344 is suspended imj SEP 2006

di chl oronet hane (8 m ), and thereto are 10 added successively triethylam ne
(129 pl), acetone (113 pl), and sodiumtriacetoxy borohydride (130 ng)
under ice- cooling, and the reaction soluti®@n is warnmed to room
tenperature, and stirred for 17 hours. Under ice-cooling, to the reaction
solution is poured a saturated aqueous 15 sodi um hydrogen carbonate
solution, and the mxture is extracted with chloroform The organic |ayer
is washed awd¢lholkesal daabedybamntiao]dbi-ed rpvely-sedisHEnh Wricate.i camnd 2t-he
solvent is evaporated under reduced pressure. The resulting residue is
purified byYNPeprrpEarger2cepthfzarddenr onat ogr aphy (el uent: ethyl acetate,
then chl oroformi nethanol = 30/1). The resulting residue is dissolved in O
4 SEP 2006 179.efkh ) and theret |§%@3ggd 4N hydrogen chloride in ethyl
acetate. Theoy ﬂ | ut i onkl entfated and the resulting residue

i s suspended é¢n dirthyl ether. he jrecipitates are collected by
filtration to givé.the +++e—5 conpound (94 ng). APCI-M5 M Z: 526/ 528

[ MtH] + Exanpl e SAGD Tr ans- 5- car boxy [ 4- (i sopropyl am no)cycl o-

hexyl car bonyl am nol- 5-ch|oropyridhn(&{yl)benzofuran-z- carboxam de 0 Cl1
D 0,0, NOHON 000©0--/ ONHO/ “ %

Trans-3-[4-(N-t-butoxycarbonyl-N~-methylamino)cyclo-
5 hexylcarbonylamino] -5-methoxycarbonyl-N-5-chloropyridin-2-
yl)beﬁzofuran—Z—carboxamide (3.52 g) obtained in Example
202 is treated in a similar manner to Example 77 to give
the title compound (3.19 g).
ESI-MS M/Z: 569/571 [M-H]~
10 Examples 338-340
The corresponding starting compounds are treated in a

similar manner to Example 87 to give the following

compounds.
-
Q, N Cl
\ /
R? o)
O§<NH
AY
Ex. _R? _AY Physicochemical
No. properties

__.n\\\\\

' ' ESI-MS M/Z:

338 N
ol o St | 582/584 [M-H]"
~Con




10 H Trans-3-[4-(isopropyl am no)cycl ohexyl car bonyl am no] - 5-

met hoxycar bonyl - N- (5- chl oropyri di n- 2-yl') benzof ur an- 2- carboxaanp § ngy)
obtained in Exanple 311 is suspended in tetrahydrofuran/methanol , 10
m ), and under ice 15 cooling, thereto is added 4N aqueous sodi um hydroxi de
solution (3 m). The m xture is warned t o §pom tenperat ure, and stirred
for 18 hours. The reaction solution is concentrated under reduced
pressure, and poured into ice- water. The m xture is neutralized with 10 %
hydrochloric 20 acid, _and the precipitates are collected by filtration,
washed sucdessively vvltg wat er,| tgtrahydrof ugan, |and diethyl ether, and
dried to gijve the t|tIe|conpourd ng) hs NB M Z: 497/ 499 [N@HI- 25
Exanpl es 347-349% Tran8N5- car bgxy- A- (i 8Oprgpyl| &MCAaMSy &/dvexyl 0 4 SEP
2006 180 qar bonyl gni no] -[f (5- ghl orop n 2°y1 )| 15637 G0 a{mfl+2¢H4dér boxari de
obtained i Exanplg 346 ie treated in & simlar |manner to Exanple 87 to
g| ve the fc-'—-l—ﬁw—ﬁu \_’Un'puu“dg :r a 'Frnq-'3fnrm or which are further TI’PFted

W th hydrogen 5 chliorid L0 gi Ve ﬁyo ochlorbq§s tthereof. N/ C NRZ|O
NH O ~AY Bx. -R2 -JAY P yS| cochem a O/mepert}le%%_M%~mq -M5 M Z: (347

~N 568/ 570 |[ MBH[+ ém N,{§ % | 615/617 [M+NH,]*
/ o

CHa

Examples 341-344
The corresponding starting compounds are treated in a
similar manner to Example 218 to give the following
5 compounds in a free form, or which are further freated with

hydrogen chloride to give hydrochlorides thereof.

~
o N cl
0
R2
NH
0
AY
Ex. : :
No —-R2 -AY Phy51coch§m1cal
. properties
HO “. ESI-MS M/Z:
341 \Tr/ (::i 471/473 [M+H]"
O NH
dn, Dihydrochloride
7
H “ APCI-MS M/Z:
349 ,Nw/ 484/486 [M+H]"
CHs | -
° / Dihydrochloride
CHy
///,/
?m " APCI-MS M/Z:
343 /&Tr/ (:::L 498/500 [M+H]*
CHa NH
° d, Dihydrochloride




/CH3 o HN \CH3 Hydrochloride APCI-M5 MZ: 348 CN~r 552/554 [MH + H3 O
HN H, Hydrochloride HO APCI-M5 M Z: 349 N 596/598 [ MtH + - CH3 E&+é&gm®
Hydrochl ori de Exanples 350-354 The corresponding starting conpg _§

treated in a 10 sinmlar manner to Exanple 218 to give the follow ng
conmpounds in a free form or which are fu%ﬁ@er treated with hydrogen
chloride to give hydrochl ori des thereof. EP 20 181 H ON\ / C N R2
0 OKNH AY EX. -R2 -AY Physicochem cal No. properties APCI-MSs M Z: 350

-H NHZ 484/486 [MrH + N--/ Trihvdrochkpride CH3 APCI-M5 MZ: 351 -HH
498/ 500 [ M+H| + ?Hs % APCI-MS 1/2. +
344 &:jf/ 484/486 [M+H]
o} Hydrochloride
. NH

Example 345: Trans-5-dimethylaminocarbonyl-3-[4- (isopropyl-
amino)cyclohexylcarbonylamino]—N—(5—chloropyridin—2—yl)—

benzofuran-2-carboxamide hydrochloride

o N \_> cl o N cl
L@—«Q‘ 'Y@/ﬂ@
- o _N o
(HCl)

(:} : (:? (HSl)
NH, '

Trans-3-(4-aminocyclohexylcarbonylamino)-5-dimethyl-
aminocarbonyl-N-(5-chloropyridin-2-yl)benzofuran-2-
carboxamide hydrochloride (160 mg) obtained in Example 344
is suspended in dichloromethane (8 ml), and thereto are

lO added successively triethylamine (129 pl), acetone (113 pl),
and sodium triacetoxy borohydride (130 mg) under ice-
cooling, and the reaction solﬁtion is warmed to room
temperature, and stirred for 17 hours. Under ice~cooling,
to the reaction solution is poured a saturated agueous

15 sodium hydrogen carbonate solution, and the mixture is
extracted with chloroform. The organic layer is washed
with a saturated brine, dried over sodium sulfate, and the
solvent is evaporated under reduced pressure. The
resulting residue is purified by NH-silica gel column

20 chromatography (eluent: ethyl acetate, then chloroform/

methanol = 30/1). The resulting residue is dissolved in



N CH3 Tri hydrochloride CH3 G APCI-M5 M Z: 352 -H 470/472 [MtH + "
Trihydrochloride CH3 NH2 APCI-MS M Z: 353 -H 484/486 [ M+H] + 04 SEP 2006
Trihydrochloride CH3 CH3 APCI-MS M Z: 354 -H 6N 482/484 [ MrH] +
Trihydrochloride N H Exanples 355-362 The correspondi ng starting
conpounds are treated in a simlar manne{;40 Exanple 239 or Exanple 246 to
give the 5 follow ng compounds in a free form or which are further
treated with hydrogen chloride to give hydrochlorides thereof. 1 4 SEP
2006 182 H ONcl RZONNH O ~AY Ex. -R2 -AY Physicochem cal No.

properties ethanol, and thereto is added 4N hydrogen chloride in ethyl
acetate. The reaction solution is concentrated and the
resulting residue is suspended in diethyl ether. The
precipitates are collected by filtration to give the title
5 compound (94 mg).
APCI-MS M/Z: 526/528 [M+H]*
Example 346: Trans-3-carboxy-3-[4- (isopropylamino)cyclo-

hexylcarbonylamino]—N—(5—chloropyridin—2—yl)benzofuran—Z—

carboxamide
o N< )ua =
o P N Y, o) u—§:>—m
- 0 HO 4 5
0 oM ) NH

10
Trans—3—[4—(isopropylamino)cyclohexylcarbonylamino]—5—

' methoxycarbonyl—N-(5—chloropyridin—2—yl)benzofuran—2—
carboxamide (690 mg) obtained in Example 311 is suspended
in tetrahydrofuran/methanol (1:1, 10 ml), and under ice-

15 cooling, thereto is added 4N aqueous sodium hydroxide
solution (3 ml). The mixture is warmed to room temperature,
and stirred for 18 hours. The reaction solution is
concentrated under reduced pressure, and poured into ice-
water. The mixture is neutralized with 10 % hydrochloric

20 acid, and the precipitates are collected by filtration,
washed successively with water, tetrahydrofuran, and
diethyl ether, and dried to give the title compound (702
ng) .

ESI-MS M/Z: 497/499 [M-H]"
25 Examples 347-349

Trans—5—carboxy-3-[4—(isopropylamino)cyclohexyl—



APCI -M5 M Z.: 355 -H H CH3 526/528 [MfH + N N cH3 o Di hydrochl oride
APCI - M5 M Z: 540/ 542 [MrH + 356 -H "3 CH3 N CH3o Di hydrochl orldgl. ?&@gﬂs
MZ. 357 -H 512/514 [MtH + N CH3 C H3 H D hydrochloride APClI-M M Z: 8
-H o 526/528 [MtH + N~CH3 i Di hydrochloride CHs CH3 APCI-M5S MZ: 359 -HH
CH3 569/ 571 [MrH + CH3 CH3 Trihydrochl origle / APCI-MS M Z: H3 NCH3 _
583/585 [MtH+ 360 -H> N'N 10 H CCH 3 Trihydrochloride APCI-M M Z:
361 -H 0 H3 555/557 [ MtrH + N\ CH3

carbonylamino]—N—(5—chloropyridin—2—yl)benzofuran—Z-
carboxamide obtained in Example 346 is treated in a similar
manner to Example 87 to give the following compounds in a

free form, or which are further treated with hydrogen

5 chloride to give hydrochlorides thereof.
s
: 0] N \ Cl
\—7
R2 o)
NH
o)
%AY
Ex. 2 Physicochemical
-R -AY .
No. properties
o/”\w R APCI-MS M/Z:
o+
347 N\H/' <::2 o 568/570 [M+H]
o H”_< Hydrochloride

e

APCI-MS M/Z:

" C‘NY e R A
0 i~

CH, Hydrochloride

Ho~ % APCI-MS M/Z:
349 NWT/ <::2 o 596/598 [M+H]"
0 Hw_< Hydrochloride

Examples 350-354
The corresponding starting compounds are treated in a
10 similar manner to Example 218 to give the following

compounds in a free form, or which are further treated with

hydrogen chloride to give hydrochlorides thereof.



CH~H Tri hydrochl oride 0 4 SEP 2006 183 APCI-MS MZ: 362 -H 0o"' 569/571
[MH + 11 3N-CH, NNN CH, - _\ ~I HTri hydrochloride 3 Exanpl ﬁ?‘ﬁg&?ﬁ The
correspondi ng starting conpounds are treated in a simlar n t
Exanple 306 to give the followng 5 conpounds in a free form or which are
further treated with hydrogen chloride tpgygive hydrochl orides thereof. H
ONC R2ZN HOAY Ex. -R2 -AY Physicochem cal No. properties APCl - N5
MZ: 363 -H 495/497 [ MrH + cN Di hydrochloride 364 -H APCI-M5 MZ: QN
0°K 541/543 [MeHl+  CHS CHs ~1 \ Q CHs Fxanples 365-366 10 The

correspondijng starting conpounds are tpeat ﬁ'd in cFi m | ar manner to
Exanpl e 201 to give the follow n \N/
R2 o)
NH
o)
%AY
Ex. _R? _AY Physicochemical
No properties
/ APCI-MS M/Z:
+
350 ~-H NH, 484/486 [M+H]
T'\/\/ Trihydrochloride
CHs
APCI-MS M/Z:
+
351 g Q 1 498/500 [M+H]
3
aﬂ\J/\N/ Trihydrochloride
Hs :
; APCI-MS M/Z:
-+
357 H Q 470/472 [M+H]
C£§\\WH Trihydrochloride
2
APCI-MS M/Z:
+
353 _H Q 484/486 [M+H]
N TR Trihydrochloride
CH3 CHs
b APCI-MS M/Z:
354 -H N 482/484 [M+H]™
{:} Trihydrochloride -
H

Examples 355-362
The corresponding starting compounds are treated in a
similar manner to Example 239 or Example 246 to give the
5 following compounds in a free form, or which are further

treated with hydrogen chloride to give hydrochlorides

thereof.



conpounds in a free form or which are further treated with
chloride to give hydrochl ori des thereof.
R2 0 NH 0 2~AY Ex. -R2 -AY Physicocheni cal
365 -H 487/ 489 [ MrH] + HN( OH Di hydr ochl ori de

501/ 503 [ M#H] +

[ 4-[ 2- (4- Chl or ophenyl car banoyl ) benzof ur an- 3-

yl car banoyl ] cycl ohexyl ]t ri net hyl amoni um i odi de o
Tr ans- 3- [ 4- (dinethylanino)cyclohexylcarbonylanino] N-
(4- chlorophenyl)benzofuran

carboxan1de (106 ng) obtalned

NH N~ 1 5

hydr ogen

0 4 SEP 2006 184 H $4 SER 2006CI
No. properties

OH APCl - M5 M Z:

OH Di hydrochl ori de CHH @gExanple 367:

N

APCl - M5 M Z:
366 -H

I n Exanple 308

I s di ssol vao ndi de
(30 }il), and the n1xture is stipred @t I Q6K tgm-érature for 5 hours. To
the reactign 10 solution is pouzorre hdne diethyl ether (1/5,1(25
R o
NH
O%
AY
Ex. 2 Physicochemical
_R -—_
No. AY properties
3 APCI-MS M/Z:
526/528 [M+H]*
. 355 -H <i;> N ony [M+H]
cﬁN\/\/ \KX Dihydrochloride
3
3 APCI-MS M/Z:
540/542 [M+H]"
356 ~-H Q (i:i‘(cm / [ ]
éﬂ\/A\/ S Dihydrochloride
3 APCI-MS M/Z:
Y W&\mh . ‘
& H Dihydrochloride
APCI-MS M/Z:
358 q <:;> o 526/528 [M+H]?
Y Nyktm . ‘
& L, Dihydrochloride
3 3 .
3 APCI-MS M/Z:
359 x Q o | 5697571 [MtH”
N
o~
e o o Trihydrochloride
A APCI-MS M/Z:
360 -H CT«N~C 583/585 [M+H]Y
\/\/
ci ot Trihydrochloride
3 APCI-MS M/Z:
361 -H <:;> 0 ﬁﬁ 555/557 [M+H]"
~CH
dﬂrfﬁ\ﬁ Trihydrochloride




m ), and the precipitates are collected by filtration to give the title
conpound (126 ng). $ 4 SEP 2006 185 ESI-MS M Z: 454/ 456 [ M | 0+ SEB3SNE
368: [4-[2-(5-Chl oropyridin-2-yl carbanmoyl ) benzo-

furan- 3-yl car banoyl ] cycl ohexyl Jtrimet hyl anmmoniumiodide ONC N NH N |
5 Trans- 3-[ 4- (di met hyl ami no) cycl ohexyl carlggnyl ami no] - N-

(5-chl oropyridi n-2-yl ) benzof uran- 2- car boxam de (150 ng) obtained in
Exanpl e 306 and nethyl iodide (21 pl) are treated in a simlar manner to
Exarrp|e 367—to nl\Ln the title r‘nl’anllnd (1?7 rrg) 10 ESI-MS M 7Z: 455/ 457

[M 1]+ Exanple 369] 3- [ 2-[ 1- (4, 5{Di%hydr oxazol - 2-yl ) Peg z

yl ] acetyl ami no] - N- (5- chl or opyri di{n- I)benzogyran-% /%?§ %é de aON C

N O ONH|N'36@ 15 3-[2-KPi perijdi -yl) ceqMIanl Mﬁﬁéropyrldln
2-yl ) benzoflur an- 2- ¢ar boxani de (183 ed®in Exa le 220 is
suspended i|n tetrahydr ofuran (5 ), ciand tihereto ig Tr&@&é‘éozhlépé#ﬁét hy

i socyanat e {27 pt); —and—themxtore—+s stiF+ed—at room-tenrperature—fer one

hour. Triethylam ne 20 (280 pl) is added thereto, and the m xture is

further 14 gfE 2008 353-344

The corresponding starting compounds are treated in a
similar manner to Example 306 to give the following

5 compounds in a free form, or which are further treated with

hydrogen chloride to give hydrochlorides thereof.

a0
o N cl
\l /

R2
H
O§<
AY
Ex. i ]
-R? ~AY Phy51cochep1cal
No. properties
APCI-MS M/Z:
+
363 . Q 495/497 [M+H]
/M\<:7 Dihydrochloride
cH

364 u Q APCI-MS M/Z:

N\(:fo 541/543 [M+H]*
/

CH CHa,

3 : )< i

Examples 365-366
10 The corresponding starting compounds are treated in a
similar manner to Example 201 to give the following
- compounds in a free form, or which are further treated with

hydrogen chloride to give hydrochlorides thereof.



186 stirred at roomtenperature for 6 hours. To the reaction solution are
poured water and ethyl acetate, and the precipitates are coll @dtSgp 06
filtration, washed with ethyl acetate, and dried to give the title
compound (50 nmg). 5 APCI-MS M Z: 482/484 [ MH + Exanpl es 370-372 The
correspondi ng starting conpounds are treagtgd in a simlar manner to
Exanpl e 369 to give the following conpounds. 10 H ON/ G N R2/ ~NH
O AY EX. -R2 -AY Physicochem cal No. properties 370 -HAPCI-M5s MZ: QO
496/ 498 [ MtH+—G3—J- 371 -H APClI-MS M Z: " 468/470 [MH + C 372- -H

APCI-MS M Z| N. 496/498 [MH + N Exanple a@ﬂm

3-[[I-(2-Thiazol yl) pi peridin-4-yl e
am no] - N- (5t chl oropyri di n-2-yl khbe R ca) boxani de 0 4 SEP 2006 187

NH
O§*< :
AY
Ex. _R2 ~AY Phy51cochep1cal
No. properties
| / APCI-MS M/Z:
+ +
365 _H 487/489 [M+H]

HN\(iTﬁH Dihydrochloride
OH

1 APCI-MS M/Z:
+
366 -H | 501/503 [M+H]
T\(:TnH Dihydrochloride
CHs o _

Example 367: {4—[2—(4-Chlorophenylcarbamoyl)benzofuran—3—

ylcarbamoyl]cyclohexyl]ltrimethylammonium iodide

Solava

NH

Q.

N I
7\

S Trans-3-[4-(dimethylamino)cyclohexylcarbonylamino] -N-
(4-chlorophenyl)benzofuran-2-carboxamide (106 mg) obtained
in Example 308 is dissolved in dichloromethane (5 ml), and
thereto is added methyl iodide (30 rl), and the mixture is
stirred at room temperature for 5 hours. To the reaction

10 solution is poured dichloromethane diethyl ether (1/5, 25

ml), and the precipitates are collected by filtration to

give the title compound (126 mg).



hydrochloride ON:>C NO ONHNN((HC) S _

3-[ (Pi peri di n- 4-yl ) car bonyl ani no] - N- (5- chl or opyri di n- 84 SEP 2006
2-yl ) benzof uran- 2- car boxam de (100 ng) obtained in Exanple 5 228 is
suspended in 2-butanol (5 m), and thereto are added 2-bronothiazole (113
pl) and N, N-diisopropylethylamne (131 pjgs and the mxture is heated
under reflux for 24 hours. To the reaction solution are added

2- bronot hiazole (57 pl) and N, N-di methylacetamde (2 m), and the m xture
is 10 further heated under reflux for 24 hours. To the reaction solution
i's poured aErsat-msated:aquaousesqei-ymhydrogen carbonate sol ution, and the
mxture is extracted with chloroform The organic |ayer is washed with
wat er and aExaapdeatéd :briidnd 2-dbd Ciiliced powrerd isodi-yh caddaaiey ] Hwen 45- sol vent
i s evaporat %d under redug}ed pr?ssure ang the resulting residue is
purified by "SFFica “eC3EErPMmN L 1 CHCIAREFYd i Mes e Amman HEy aifed kday |

acetate = 3/1, then ethyl acetate) to give
3-[[1-(2-thiazolyl)pHp in-4-yl]-
S or Pyt i di n- 2-yl ) benzof uran-2 20 carboxani de (38 ng).

5-

rther ‘treated with hydrogen chloride in dioxane to give
(25 mg). APCI-MS M Z: 482/ 484 [ MWH] + Exanpl e 374:

Trans-3-[4- ((p9s¢m di n-2-yl )amni no)cycl o 25

hexyl car bonyl am’@- N (5-chl oropyri di n-2-yl ) benzofuran-2 0 4 SEP 2006 188

+ -

N— |

5 .Trans—3—[4—(dimethylamino)cyclohexylcarbonylamino]—N—
(3-chloropyridin-2-yl)benzofuran-2-carboxamide (150 mg)
obtained in Example 306 and methyl iodide (21 pl) are
treated in a similar manner to Example 367 to give the
title compound (137 mg).

10 ESI-MS M/Z: 455/457 [M-I]*
Example 369: 3—[2—[l—(4,5-Dihydroxazol—2—yl)piperidin—4—
yllacetylamino] -N-(5-chloropyridin-2-yl)benzofuran-2-

carboxamide

o NH
*LC \
N\%j

15 3-[2-(Piperidin-4-yl)acetylamino]-N-(5~chloropyridin-
2-yl)benzofuran-2-carboxamide (103 mg) obtained in Example
220 is suspended in tetrahydrofuran (5 ml), and thereto is
added 2-bromoethyl isocyanate (27 ul), and the mixture is
stirred at room temperature for one hour. Triethylamine

20 (280 pl) is added thereto, and the mixture is further



car boxam de di hydrochloride \ ONNOC CXNHN, (2HCI) HN)

Trans- 3-[ 4- am nocycl ohexyl car bonyl am no] - N- (5- chl or o- 84 SEP 2006
pyri di n-2-yl) benzof uran- 2- car boxam de di hydrochl oride (350 5 ngy) obtai ned
in Exanple 219 and 2-chloropyrimdine (99 ng) are treated in a simlar
manner to Exanple 373 to give the title goapound (65 ng). APCI-MS M Z:
491/ 493 [ MtH] + Exanpl e 375: Trans-3-[4-(pyrrol-1-yl)cycl ohexyl carbonyl - 10
am no] - N- (5-chl oropyri di n-2-yl ) benzof uran- 2-carboxanmide N O HN CI O HN C
0 H3CO3..0CH3 / OONH~J ONNH Q(2HC) Q NH2 N_

Tr ans- 3- ( 4- a8 POEY ChONEXyh CAEREBYhANIrBO YN E5HBr 0 BY igien T2a¥t)ion
benzof ur an- 2- car boxam de di hydrochl oride (200 ng) obtained in Exanple 219,
t et r ahydr o- 205utiaRt ABXyPORaAd W5t€53apb)ethgdlame&a&katan@ﬁ&hmg) are
stirred at 80C for 2 hours in To the mi xture is added

t et r ahydr o- EI%CHPHE?B%ﬁy?ﬁ?aﬁO%ZSC Ff %gné §ﬁ§aﬁﬂ?Pur@%%?edfWﬁﬁ@eﬁt§wlrred
at 80C for Z-8eHES; fﬁ&eﬂrfgﬁltegglbgeth%eﬁﬁk %nc% g¥1 A]%Tﬁggred I nto

ice-water, and the m xture 20 i's éxtracted Wi h ch or gani c
| ayer bs WaBRET-M8i MAZ a 482 vt atedMaggéous sodi um hydrogen carbonat e

sol ution, 14 SEP. 2006 189 a saturated brine, and dried over sodi um
sul fate, andgX¢heles 370-3

The corresponding starting compounds are treated in a

similar manner to Example 369 to give the following

compounds.
10
N Cl
%Q
AY
Ex. i i
- ~R2 ~AY Phy51cocheplcal
. . properties
370 H APCI-MS M/Z:
0 496/498 [M+H]

N
CHy

~J

3k\ 468/470 [M+H]*
~<N

\_

N

0
372. -H éé}

Example 373: 3-[[1-(2-Thiazolyl)piperidin-4-yl]carbonyl-

APCI-MS M/Z:
496/498 [M+H]"

amino] -N- (5~-chloropyridin-2-yl)benzofuran-2-carboxamide



solvent is evaporated under reduced pressure. The resulting residue is
purified by NHsilica gel colum chromatography (el uent: ethyI%‘ SEP FnB
acet ate/ hexane = 1/5 -. ethyl 5 acetate/ hexane = 1/3) to give the title
conmpound (96 ng). APCI-M5S M Z: 463/465 [ MtH] + Exanpl e 376:

3-[ (Il -t-Butoxycarbonyl pi peridi n-4-yl)oxy-187

car bonyl am no] - N- (S-chl oropyri di n-2-yl ) benzof uran-2- carboxamde N\ C 0:0
C ONONNH2NH OCN_~O+ 10 Ot-Butyl

4- hydr oxy- | - pi peri di necarboxylate (175 ng) and triphosgene (90 ng) are

di ssol ved invdretthtbpohe¢ hane (5 nl), and thereto is added pyridine (77 pl)
Wi th stirring under ice-cooling. The reaction solution is stirred at room

15 tenperat yee_foor HL(E&?:@, and then cooled again with ice. To the m xture
i s added 3-§ 0N ( 5Nefil oropyri di n-2-yl)- benzof uran-2-car boxam de (250
ng) obtai ned T n\Ref@rence Exanple 74, and the mixture is stirred for
several m nute NHPyridine (105 pl1) is added to the m xture, and the
m xture 20 is spirred at roomtenperature for 3 hours. The reaction
solution is podyred into water, and the mxture is extracted wth
chl oroform The~g§rganic |ayer is washed successively wth 5% aqueous
citric acid sol utqn,Metht er, a saturated aqueous sodi um hydrogen carbonate
solution and a shatdrated 25 brine, dried over sodiumsulfate, and the
solvent is evaporated under reduced pressure. The resulting residue 4 SEP
2006 190 is puriti eRiipyrNiist+Eipga) gebbonylaninbl eNat 6geapby opgiri@ntn-
n-hexane/et?yl %getalf = 10é1, then 5/1) to give the title
yl)benzoturan-2-carboxamide (100 mg) obtained in Example
5 228 is suspended in 2-butanol (5 ml), and thereto are added
2-bromothiazole (113 pnl) and N,N-diisopropylethylamine (131
pl), and the mixture is heated under reflux for 24 hours.
To the reaction solution are added 2-bromothiazole (57 ul)
and N,N-dimethylacetamide (2 ml), and the mixture is
10 further heated under reflux for 24 hours. To the reaction
solution is poured a saturated aqueous sodium hydrogen
carbonate solution, and the mixture is extracted with
chloroform. The organic layer is washed with water and a
saturated brine, and dried over sodium sulfate. The
15 solvent is evaporated under reduced pressure, and the
resulting residue is purified by silica gel column
chromatography (eluent: n—hexane/ethyl.acetate = 3/1, then
ethyl acetate) to give 3-[[1-(2-thiazolyl)piperidin-4-y1]-
carbonylamino]—N—(5—chloropyridin—2—yl)benzofuran—Z—
20 carboxamide (38 mg). This product is further treated with
hydrogen chloride in dioxane to give the title compound (25
ng) .
APCI-MS M/Z: 482/484 [M+H]?
Example 374: Trans—3—[4-((pyrimidin-Z—yl)amino)cyclo—

25 hexylcarbonylamino]—N—(S—Chloropyridin—Z—yl)benzofuran—Z—



conpound (406 ng). APCI-M5S M Z: 515/517 [M+Hl + 5 Exanple 377:

Trans-3-[ 4-(t-butoxycarbonyl am no) cycl ohexyl - né SEP ZURF
oxycar bonyl am no] - N- (5- chl oropyri di n-2-yl ) benzof uran-2- carboxam de™H "N Cl
N NH \\\\ O N 3-Am no- N (5-chl oropyridin-2-yl)benzofuran-2 10 carboxam de
(500 ng) obtained in Reference Exanple 74 gnd t-butyl _ o

trans- (4- hydroxycycl ohexyl)carbamate(375 ng) is treated in a simlar
manner to Exanple 376 to give the title conpound (680 ng). APCI-MS M Z
529/ 531 [MrH + 15 Exanpl es 378-379 The conpound obtained in Exanple 376 or
Exanpl e 377ckagbokasated dihyadrsichibakgeanner to Exanple 220 to give the
followng compounds. H NN C R2 o NH OAY Ex. -R2 -AY

Physi cochemi cal hbn erties $ 4 SEP 2006 191 APCI-M5 378 -H cNH

M Z: 415/ 417| A, ydrochl oride \ APCI - MB

NH
Oy

Q (2HCI)
2

H,\.;/

(¢

Trans-3-[4-aminocyclohexylcarbonylamino] -N-(5-chloro-
pyridin-2-yl)benzofuran-2-carboxamide dihydrochloride (350
5  mg) obtained in Example 219 and 2-chloropyrimidine (99 mg)
are treated in a similar manner to Example 373 to give the
title compound (65 mg).
APCI-MS M/Z: 491/493 [M+H]*?

Example 375: Trans-3-[4-(pyrrol-1-yl)cyclohexylcarbonyl-

10 amino]-N-(5-chloropyridin-2-yl)benzofuran-2-carboxamide
o _HN— ci 0 HN— )—Cl
[:]:(**b N }ﬁcoxib,OCHa E:]:%P%b N
oiNH O%NH
'<:> (2HCI) - <:>
NH;

J
Trans-3-(4-aminocyclohexylcarbonylamino) -N- (5-chloro-

pyridin-2-yl)benzofuran-2-carboxamide dihydrochloride (200
mg) obtained in Example 219, tetrahydro-2, 5-dimethoxyfuran

15 (53 nl), sodium acetate (68 mg) are stirred at 80°C for 2
hours in acetic acid (3 ml). To thé mixture is added
tetrahydro-2, 5-dimethoxyfuran (26 ul), and the mixture is
further stirred at 80°C for 2 hours. After cooling, the
reaction solution is poured into ice-water, and the mixture

20 is extracted with chloroform. The organic layer is washed

with a saturated aqueous sodium hydrogen carbonate solution,



379 -H Ol1 M Z:429/431 [MrH + NH2 Di hydrochl oride Exanples 380-381 The
conpound obtained in Exanple 378 or Exanple 379 is treated in agsi SEP 2006
manner to Exanple 345 to give the 5 follow ng conpounds in a free form or
which are further treated with hydrogen chloride to give hydrochl ori des
thereof. H ON\ / G R21 N 101 O ~N 4Y Ex. -R2 -AY Physicocheni cal
No. properties o APCI-Ms MZ: 380 -H - -/ cH3 457/ 459 [M+H + \ cH3

D hydrochloride \ ~~~ APCI-M5s MZ: 381 -H ~N' cH, 457/459 [M+tH + cH3

D hydrochl ori de 10 Exanpl e 382: _ o

3-[3- (1 -1sopr epyhpipeti dirAnd- Yehr @ird@y N sCJHianP%J{)ﬂ '23&{& the

benzof ur an- 2- car boxam de di hydrochl oride NH2 J(2HC) -0 r\ Ory N
D-d 0 30. SNHrepi<iNHey2pCrpted ubNex &eﬁdﬁahlg&gslﬁ&d e%é) OTOhe) ot ained in
1- I sopropyl piperi di ne-4-carboxylic agci.d hydrochl ori de : g) obtained i
RefergncgyEggﬁﬁﬁElfgor?? ngégdé’&rilﬁled by Wiitsilica gel column

chromatography (eluent: ethyl acetate/hexane = 1/5 ﬁ'ethyl
5 acetate/hexane = 1/3) to give the title compound (96 mg) .

APCI-MS M/Z: 463/465 [M+H]*

Example 376: 3-[(l-t-Butoxycarbonylpiperidin-4-yl)oxy-

carbonylamino] -N-(5-chloropyridin-2-yl)benzofuran-2-

carboxamide

H /= H =
o] N Cl (o] (o]
@N _Q / o_@—

0 —-
NH, 0§<NH

OCN{WL

10
t-Butyl 4-hydroxy-l-piperidinecarboxylate (175 mg) and

triphosgene (90 mg) are dissolved in dichloromethane (5 ml),
and thereto is added pyridine (77 pl) with stirring under
ice-cooling. The reaction solution is stirred at room

15 temperature for 3 hours, and then cooled again with ice.
To the mixture is added 3-amino-N-(5-chloropyridin-2-yl)-
benzofuran-2-carboxamide (250 mg) obtained in Reference
Example 74, and the mixture is stirred for several minutes.
Pyridine (105 nl) is added to the mixture, and the mixture

20 is stirred at room temperature for 3 hours. The reaction
solution 1s poured into water, and the mixture is extracted
with chloroform. The organic layer is washed successively
with 5% aqueous citric acid solution, water, a saturated
aqueous sodium hydrogen carbonate solution and a saturated

25 brine, dried over sodium sulfate, and the solvent 1is

evaporated under reduced pressure. The resulting residue



toluene (180 m ), and thereto are added triethylamne (5.0 m) and

di phenyl phophoryl azide (4.0 m), and the mxture 5 is heated at§ {86 0%
2 hours. After cooling, to the reaction solution is added benzyl al cohol
(4.5 M) at room tenperature, and the m xture is heated under reflux for 4
hours. The reaction solution is concentraig& under reduced pressure, and
the resulting residue is diluted with ethyl 10 acetate, and washed
successively with a saturated agueous sodi um hydrogen carbonate sol ution,
water and a saturated brine. The resultant is dried over sodiumsulfate,

and the solveptirkgievaper aed 4 r d r re. resi due _i.s,
purified by Nl—l-ﬂsirl [ éa gel col %r%rl%q%%r ne’g_t :)%relglp y%?lzt:éﬁn:arﬁo:g}%&h%; (deuluent.

n- hexane/ di sthgkaeelethyl2atetiahten =n-lltexgnaheinhyd/1aceiatg ve tHel)c {0 0i ve a
crude product (6.32 q) cont ai ni ng benzyl (1-
i sopropy! pi feFPEFRY4-¢PPcElamate. APCI-MS M Z: 277 [MrH + (2) The crude

product (6. 32c¢)-M&ORL/&l.Ni Z Yl +20 i sopropyl pi peridi n-4-yl)carbamate
obtained in Exanp?e&é§2-5?%/%?§ #Eé | ved in ethanol (100 m ), and thereto

is added 18x#mpakl adunTreansantqn ((@0%uTdky A diia MMIHIIE di1SnsStfrL ed at
anbi ent tenperature under hydrogen atnosphere overnight. The 1nsoluble

mat eri al s aP8YFEEBPERYLBIRLRS ] Nt (Batchde,r et iche ~2iHytlr) aitee zicsf Lommce r at ed
under reduc@QrbB&?ﬁﬁﬁEe’ and subjected to azeotropic distillation with
toluene. Thé resurting residue is purified by NHsilica gel columm
chromat ography (eluent: n-hexane/ethyl acetate = 1/1, then

chl or of or M net hanol =H2 \ and further 10/1) to 30 give

4-anino- 1| -i |pi'b€%=§j>ﬁec'(_1. 90 g). The resulting O 4 SEP 2006 193
4-am no-| -i p ﬁerﬂ Ine is treated with 4N hydrogen <chloride in
di oxane to give 4Nﬁni o-| -isopropyl pi peridine dihydrochloride.

o~

3—Amino—N—(5—chloropyridin—2-yl)benzofuran—Z-

10 carboxamide (500 mg) obtained in Reference Example 74 and
t-butyl trans—(4—hydroxycyclohexyl)carbémate(375 mg) is
treated in a similar manner to Example 376 to give the
title compound (680 mg).

APCI-MS M/Z: 529/531 [M+H]*
15 Examples 378-379
The compound obtained in Example 376 or Example 377 is
treated in a similar manner to Example 220 to give the

following compounds.

2
o) N Cl
' 2/l:::I:%>—ﬂg \4 /
R 0
NH
O§<

AY

Ex. : :
. -R2 _AY Phy31cochep1cal
0. properties




APCI -M5 M Z: 143 [MrH + 5 (3) 4- Am no-1| -isopropyl pi peri di ne dlhydrochlorlde
(112 ng) obtained in Exanple 382-(2) and triphosgene (54 ny) 8 SEP
suspended in dichloronethane (3 m), and thereto is added pyrldlne2?§53
}il) with stirring under ice-cooling. The reaction solution is stirred at
roomtenperature for 3 10 hours, and

3-am no- N- (5-chl oropyri di n- 2- yI)benzofuran]2 carboxam de (150 ng) obtai ned
in Reference Exanple 74 is added thereto, and the mxture is stirred at
room tenperature for 12 hours, then further heated under reflux for 15
hours. To tlhe react|ion sol ution are \pour wat er | Apcaneisa sat urated aqleous
sodi um hydr|ogéri 8carlbonat-€ sol uti on, ©axd tNe M X Mg 49 5ot masted " th
chloroform| The organic layer [is wash th a sg&g&a&ggthf@ae dried|over

sodium sullfate, and the solvent 1§ evaporated U R fpduced pressure—| The
resul ting rlesizdwe ijs purified by NHbus) a 20 g<ﬁ %Q| 4%9%9ﬂ2hqgrap1y
(eluent: n-hexane/ethyl acetate = 4/ i, 2/ 1 D 8 g

3-[ 3- (I -1 sopropytpr peridmr=—4=—yt) =1y rochlorlde

urei do] - N- (5-chl oropyri di n-2-yl ) benzof ur an- 2- car boxam de (112 ng).
Subsequent | p u is treated with 4N hydrogen chloride in ethyl
acetate (2 %ﬁ?ﬁ§%§%|%§§tﬁéltitle 25 conmpound (114 ng). APCI-MS N1Z

456/ 458 [ MH + Emearptend8idid T6a0st fed 41 b ly hpefaz thonyl -

ami no) - N- ( 5- chloropyr|d§n 2-yl) benzof ur an- o %g9%g§2§1ég tg ﬁ?é Ioﬁlde 0
4 SEP 2006 tu®ated N & sHN.[@EChdnner to Example 345 to give. the

3- Ami N- | oropyridin-2-yl)benzof uran- 2-
no- (é%fihw1n£ycompoundg a free form, or which are further

treated with hydrogen chloride to give hydrochlorides

thereof.
AY
Ex. _R? _A Physicochemical
No.

properties

APCI-MS M/Z:
380 -H '\<::>\1( 457/459 [M+H]?

CHs Dihydrochloride

mﬂ o APCI-MS M/Z:
381 -H N o | 457/459 [M+H]*
Em Dihydrochloride

10 Example 382: 3—[3—(1—Isopropylpiperidin—4—yl)ureido]-N—(5-

chloropyridin-2-yl)benzofuran-2-carboxamide dihydrochloride

NH,
\r@/
o n N\ o (2HCH o H N\ ¢
@;/HO .~ @“‘OQ

NH NH
2 O=¢ (2HCN)

ﬂ‘(::k\</




carboxam de (200 ngy) obtained in Reference Exanple 74 and

1- met hyl hormopi perazine (86 pi) are treated in a simlar 5 man@¢rsepo anpl e
382-(3) to give the title conpound (110 ng). APCl-MS M Z: 428/ 430 | Hl +
Exanpl e 384: Trans- 3-[4-(2-oxopiperidin-1-yl)cycl ohexyl - _
carbonylanino]-N—(5-chIoropyridin-2-y|)b§yggfuran-2- 10 car boxam de % NN/

C 1 i NCO 00 NHNH Q(2HC) 0- NH2 0C NO OyNH O (1)

Trans- 3- (4-am nocycl ohexyl car bonyl am no) - N- (5-chl oro- pyridin-2-yl)
benzof ur an- 2- car boxam de di hydrochl ori de (300 ny) obtained in Exanple 219

| uspendedryn N-bedpiBpykid5 aashatude i, and dher A A Adled

nmet hyl 5- brom) val erate , N, N-di i sopropy am ne (

pot assi um i 6di 88 @l1tbug)nedndnt Refer)ehu:ree Bxangilier ﬂ@td) ats si¥¥erd@sqd 2t
hours. Meth 5-bro \é |l erate (106 p N,N O 4 SEP 2006 195
di i sopr opyl g?WFBﬁi ﬁ 55@ ) pl ?ngnﬁhﬁéteé@slamﬁ i2s\iede trirthwigmiare fwd her

POCel, okl 208, gAY BesL ooty S OO |G P S, o
with a55 saisrheededqueonusosaodium Bydb@g@n carenale 3alid,l o Wl er,

reaction solution is added benzyl alcohol (4.5 ml) at room
temperature, and the mixture is heated under reflux for 4
hours. The reaction solution is concentrated under reduced
pressure, and the resulting residue is diluted with ethyl

10 acetate, and washed successively with a saturated aqueous
sodium hydrogen carbonate solution, water and a saturated
b;ine. The resultant is dried over sodium sulfate, and the
solvent is evaporated under reduced pressure. The residue
is purified by NH-silica gel column chromatography (eluent:

15 n-hexane/diethyl ether = 2/1, then n-hexane/ethyl acetate =
2/1) to give a crude product (6.32 g) containing benzyl (1-
isopropylpiperidin—4—yl)carbaméte.
APCI-MS M/Z: 277 [M+H]*?
(2) The crude product (6.32 g) containing benzyl (1-

20 isopropylpiperidin-4-yl)carbamate obtained in Example 382-
(1) is dissolved in ethanol (100 ml), and thereto is added
10 % palladium on carbon (600 mg), and the mixture is
stirred at ambient temperature under hydrogen atmosphere
overnight. The insoluble materials are removed by

25 filtration, and the filtrate is concentrated under reduced
pressure, and subjected to azeotropic distillation with
toluene. The resulting residue is purified by NH-silica
gel column chromatography (eluent: n-hexane/ethyl acetate =
1/1, then chloroform/methanol = 20/1, and further 10/1) to

30 give 4-amino-l-isopropylpiperidine (1.90 g). The resulting



a saturated brine, and dried over sodiumsulfate. The solvent is
evapor at ed under reduced pressure, and the resulting resi dueﬁ4§EBuma‘i ed
by NH-silica gel colum chronmatography (eluent: n-hexane/ethyl acetate =
1/1, then 10 ethyl acetate) to give trans-3-[4-(4-nmethoxycarbonyl butyl -
am no) cycl ohexyl car bonyl am no] - N- (5-chl or pgyri di n-2-yl ) -

benzof uran- 2- car boxam de (101 ng). APCI-Ms M Z: 527/529 [M+H + (2) Trans-
3-[4- (4-nmet hoxycar bonyl but yl am no) cycl ohexyl - 15

car bonyl am no] - N- (5-chl oropyri di n- 2-yl ) benzof uran-2- carboxam de (95 ny)
obt ai ned i ndtheiabeve iEbpriopydipipelirvied nd 1 4 alrapud ofiwramy i doged

thereto i s added 1N aqueous sodium hydroxide solution (216 |), and the
mxture i s CHLPride an dédemanenper ativee 4-amihdrdurisopimdipipedidind s 20
added 1N aqgetgga sogli}um. ydroxi de solution (684 pl), and the mxture is
further stirred for 2°¢ayS: The reaction solution is concentrated to
dryness undgpciesigCed zor aa3uréryjand to the resulting residue are added
N, N-di met hyl - formam de (3 m), J]. hydr oxybenzotriazole (73 ng) and 1 25

ethyl - 8- (348 nethprdmiondprieppirbpydtieadinidde ydrentarlice dd 104 18g) The
m xture is sgirr,ed at, room tenperature for one day, and further thereto

are added 1°Ph§dFELyBENFEFEFPAL0RE 2713 ) nPnchrid irhasganes- (3 mg) are

di met hyl am carbadii /i rochl ofi (104 0 and t i Xxture
is further glgie?rggéle%io?%o%gc&?fg%?%%t a%ed @r @’ZW r]%%eraceoaclﬁ oarfi]cged#ﬂuti on
is poured apgatdiaked28QUa0ys wiedi Wi MYHPARMHGARANAS 15GI¢!t | Ofhe and the

mxture is extracted wth ethyl acetate. The organic |ayer T1s washed with
water and &S3&taPat 6&lbtine, ignstdmired @terrcuditemmsuddtates fod 5 t he

;Slys?gdlzyﬁéﬁggzggégl%ggﬁaﬁ%g%q%%qé%f%%%g;%ieggz2J;T?gédgg%éfﬁgf%? 'S
carboxamide (150 mg) obtained in Reference Example 74 is
added thereto, and the mixture is stirred at room
temperature for 12 hours, then further heated under reflux
for 15 hours. To the reaction solution are poured water

15 and a saturated aqueous sodium hydrogen carbonate solution,
and the mixture is extracted with chloroform. The organic
layer is washed with a saturated brine, dried over sodium
sulfate, and the solvent is evaporated under reduced
pressure. The resulting residue is purified by NH-silica

20 gel column chromatography (eluent: n-hexane/ethyl acetate =
4/1, then 2/1) to give 3-[3-(l-isopropylpiperidin-4-yl) -
ureido]-N-(5-chloropyridin-2-yl)benzofuran-2-carboxamide
(112 mg). Subsequently, this product is treated with 4N
hydrogen chloride in ethyl acetate (2 ml) to give the title

25 compound (114 mg).

APCI-MS M/Z: 456/458 [M+H]"
Example 383: Trans-3-(4-methylhomopiperazin-l-ylcarbonyl-
amino) -N- (5-chloropyridin-2-yl)benzofuran-2-carboxamide

dihydrochloride



chromat ography (eluent: ethyl acetate) to give the title conmpound (40 ng).
APClI -M5 M Z: 495/497 [ M+H + 10 Exanpl e 385: Trans-5-(N 04 SEP 2006

2- hydr oxy) am di no- 3- [ 4- ( 2- oxo-
pyrrolidin-1-yl)cycl ohexyl car bonyl am no] - N- (5-chl oro- pyridin-2-yl)

benzof uran-2-carboxamde N~ 1/ p NHOM, |/ O N o__ / NHNH2 O NH
Trans-5-cyano-3-[4-(2-oxopyrrolidin-l-yl)%%@lohexyl- 15

car bonyl am no] - N- (5-chl oropyri di n-2-yl ) benzof uran-2- carboxam de (107 np)
obtained in Exanple 6 is suspended in dinethyl sulfoxide (2 m), and
thereto are added hydroxy- ammonium chloride (36 ng) and a 28% sodi um

nmet hoxi de | t h B O pl). The mxture is heated at 50C for 2 20
hours, and WatN 0C for 2 hours. The reaction solution is poured
into ice-water, @rd’the precipitates are collected by filtration, and
purified by r@esycle HPLC to give the title conpound (25 ng; APCI-M5 M Z:
539/ 541 [ MtH] +) Nand trans- 5-am nocarbonyl-3- [ 4 - (2 -oxopyrrolidin-I- 25
yl ) cycl ohexyl c&rn‘tr) nyJ @%I no] - N- (5-chl oropyri di n-2-yl )benzo 0 4 SEP 2006 197
furan- 2- car boxanite (18 ng; APCI-MB M Z: 524/526 [M¢H +). Exanple 386:

Tr ans- 5-[ 2- (guani di noxy) et hoxy] - 3-[ 4-( 2-

oxopyr rol i di n- 1- §+hoynbeNex pHealbeaplatidiel-2Ny15 teh e apyrd di n- 2-yl )
benzof uran- 2- car boxanm de _di hydrochloride O~ I a C NBoc INIBx 10 a N C

/ ON CNNHBCE2 BoeKirRife/ 800z NONHORtRINED: ie Beffai@nce Ex@mPle 74 and

l-methylhomopiperazine (86 ul) are treated in a similar
5 manner to Example 382-(3) to give the title compound (110
mng) .
APCI-MS M/Z: 428/430 [M+H]™
Example 384: Trans—3—[4—(2—oxopiperidin—1—yl)cyclohexyl—

carbonylamino]—N—(5—chloropyridin—2—yl)benzofuran—Z—

10 carboxamide
0 n-<=_/>—C| O, n \—/ Ct
N Ej;%*
o] [o]
O§_”NH —_— O§/NH

O Qe

NH,

Nslo

(1) Trans-3-(4-aminocyclohexylcarbonylamino)-N- (5-chloro-
pyridin-2-yl)benzofuran-2-carboxamide dihydrochloride (300
mg) obtained in Example 219 is suspended in N,N-dimethyl-
15 acetamide (5 ml), and thereto are added methyl 5-bromo-
valerate (106 nl), N,N-diisopropylethylamine (537 ul), and
potassium iodide (111 mg), and the mixture is stirred at

100°C for 24 hours. Methyl 5-bromovalerate (106 ul), N,N-



0O0Cl NHN HMNMNNNO~\0O O 30- Ot( NH (2HC) N'OS5 ('~ (D

Tr ans- 5- ( 2- am noxyet hoxy) - 3-[ 4- (2- oxopyrrolidin-| - 04 SEP 2008

yl ) cycl ohexyl car bonyl am no] - N- (5- chl or opyri di n- 2- _ _

yl ) benzof ur an- 2- car boxam de di hydrochloride (90 ng) obtained in Exanple
183 is dissolved in N, Ndinmethyl 10 fornmepgse (3 nl), and thereto are added
N, N-di i sopropyl - ethylam ne (38 ul) and N, N -bis(t-butoxycarbonyl)-1H
pyrazol e- 1- car boxam di ne(57 ng), and the mxture is stirred at room
tenperature for one day. The reaction solution is concentrated under

reduced presstiseprapgleheyiesidde (53719100uweM JdH-@ MREEH.oBRME extTAct ed
with chloroform The organic layer is dried over sodiumsulfate, and the
sol vent i sMgvapseatedtiedernddedutbdrptessangl thiee miegulrts g stestoed is

purified by_NH: sikLi.c el. .col um chromat ography (el uent: n-hexane/ et hyl
acetate = 1F¥,lﬁﬂeﬁ Zpﬁyﬁza Qlife) 365t §§iGke-On solution is diluted

trans-5-{2- LNl ebhgft Bubaeecachgnyblil fﬂ%%)e%%%@oe_ljyg%ith a

guani di noxy] et hoxy} - 3-[ 4- (2- oxopyrro _

hexyl car bongkaniratkdNagheohlsosopy uind hyd2-oderbenadfoi=ar Zo1aarhoxam se= £ 82
mg). ESI-MS M Z: 820/822 [ MtNa] +, 798/ 800 [MtH + 5 (2) To

trans- 5- { 2- ENSREUBRSEE- BatoRy caPBoRYLpfuadicFo®adium sulfate. The

et hoxy} - 3-[ é‘o&%’eﬂfoﬁy %gjﬁ?g?%ﬁzl)egghég%g o Je(@lg:%ge%?/ﬁlu&éé " #pd rﬁﬁe obt ai ned

am no] - N- (5-chl oropyri ofuran-Z-car ( (
in the aboveebl)tiisgagdeddik fikupueagekidC KB iNdi-(2 ia) qeANGdiNgndr Xt ure is

stirred at roomtenperature for

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

10 ethyl acetate) to give trans-3-[4-(4-methoxycarbonylbutyl-
amino) cyclohexylcarbonylamino] -N- (5-chloropyridin-2-y1) -
benzofuran-2-carboxamide (101 mg).
APCI-MS M/Z: 527/529 [M+H]*
(2) Trans-3-[4-(4-methoxycarbonylbutylamino)cyclohexyl-

15 carbonylamino] -N-(5-chloropyridin-2-yl)benzofuran-2-
carboxamide (95 mg) obtained in the above (1) is dissolved
in tetrahydrofuran (3 ml), and thereto is added 1IN aqueous
sodium hydroxide solution (216 pl), and the mixture is
stirred at room temperature for 4 hours. To the mixture is

20 added 1N aqueoué sodium hydroxide solution (684 ul), and
the mixture is further stirred for 2 days. The reaction
solution is concentrated to dryness under reduced pressure,
and to the resulting residue are added N,N-dimethyl-
formamide (3 ml), l-hydroxybenzotriazole (73 mg) and 1-

25 ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride
(104 mg). The mixture is stirred at room.temperature for
one day, and further thereto are added 1-
hydroxybenzotriazole (73 mg) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (104 mg),

30 and the mixture is further stirred for one day. To the



10 12 hours. The reaction solution is concentrated under reduced pressure,
and the residue is neutralized with a saturated aqueous pota ‘ 206
carbonate solution, and extracted with chloroform The organic l'ayer 1s
dried over sodiumsulfate, and the solvent is evaporated under reduced 15

pressure. The residue is purified by NFFS% éca gel colum chromat ography
(eluent: chloroform then chloroform nethanol = 97/3) to give

t rans-5-[ 2- (guani di noxy) et hoxy] - 3-

[ 4- (2-oxopyrrolidin-1-yl)cycl ohexyl carbonyl am no] - N- ( 5-

chi or opyri diga2rybhbeBzakyEANs2- GaLbAKAT %%(t(dj']%t;% :aqi%g%ﬁ?l:s?oe eply, this

product. (15 ng) is suspended I n nethano . 0 I's added
4N hydr ogenhgkogedechanbodatranel(i250pl,) antd tiHe Mixtuilee i daurLst gt et hyl
ether, and the precipitates are washed with diethyl ether, and dried to
give the tiVEERcBEPYLNECETRtRY) . ThS EEIaME Ml2YSD8/s606 JhadHwd tiExweats os

387-391 14 0 HO_L NRi.ll./ Od aﬂ N S O0O--3/ NH
00 /NH C)nggaﬁsggygéggggyg§gFﬁl(ﬁpgxgﬁﬁﬁFbﬂWﬁﬁv%9 ‘?%ﬁ%ﬁ%#&fy«ﬁnd_
car bongl am 8ag- Mofbeahl 050RYELEIrAL3dY LhRIZ Afddi AR p e hAXAM dg,Hbt ai ned
in Exanple 77 and the corresponding 5 starting conpounds are treated in a
simi|ar mankepuldingxaeplidus7isopgiri € itk Myoldiduiasg gednpuetindsn H O N/ Cl
RON ~NHchromatography (eluent: ethyl acetate) to give the title
compound (40 mg).
APCI-MS M/Z: 495/497 [M+H]™
10 Example 385: Trans-5- (N°-~hydroxy)amidino~3-[4- (2-oxo-
pyrrolidin-1-yl)cyclohexylcarbonylamino]-N-(5-chloro-

pyridin-2-yl)benzofuran-2-carboxamide

0 n \_/ cl 0, n \—/ Cl
é/ﬂ:jiéhﬁ%“<i>‘ WNW/E:IZ%P*%~<:>—
N? HO"

o NH, oy

: —_—
<tfo <;§;ro
Trans->5-cyano-3-[4-(2-oxopyrrolidin-~l-yl)cyclohexyl-
15 carbonylamino] -N- (5~chloropyridin-2-yl)benzofuran-2-
carboxamide (107 mg) obtained in Example 6 is suspended in
dimethyl sulfoxide (2 ml), and thereto are added hydroxy-
ammonium chloride (36 mg) and a 28% sodium methoxide in
methanol (100 pl). The mixture is heated at 50°C for 2
20 hours, and further at 80°C for 2 hours. The reaction
solution is poured into ice-water, and the precipitates are
collected by filtration, and purified by recycle HPLC to
give the title compound (25 mg; APCI-MS M/Z: 539/541
“ [M+H]") and trans-5-aminocarbonyl—3—[4-(2-oxopyrrolidin—1-

25 yl)cyclohexylcarbonylamino]—N—(5—chlo:opyridin—2—yl)benzo—



O AY Ex. -R2 -AY Physicochem cal - No. properties o APCI-MS M Z: 387

610/ 612 MtH + 388 o APCI-M5 MZ: HN 614/616 [ MWTH ] + IXK?J,OSE@P%GMS
MZ. 389 H3C 628/630 [MtH + 0 14 SEP 2006 200 o APCI-MS M Z: 3 HN'
615/617 [MtH + ~I 1( 0 391 o APCI-M5 MZ: HN,,tr -(~ 615/617 [MH +
Exanples 392-393 g p HONC RL/ | O NGg7ORZNO NHO fNHO NHILi O
Trans-5- car boxy-3-[4-(N-fornyl -Nnmet hyl am no)cyclo 5

hexyl car bonyl am no] - N- (5-chl oropyri di n- 2-yl ) benzof uran- 2- car boxam de
obtai ned in Exanpl e 258 and am no conpounds are

furan-2-carboxamide (18 mg; APCI-MS M/Z: 524/526 [M+H]").
Example 386: Trans-5-[2-(guanidinoxy)ethoxy]~-3-[4-(2-
oxopyrrolidin-1-yl)cyclohexylcarbonylamino]-N-(5-chloro-

pyridin-2-yl)benzofuran-2-carboxamide dihydrochloride

o % Vs

oy mﬁNH

QN o(zHCI) Q o}
I .

NH o n—§i>—m

H,N
—————
2 u mﬁNH

Q (2HCI)
{tfo

(1) Trans-5-(2-aminoxyethoxy)-3-[4~-(2-oxopyrrolidin-1-

yl) cyclohexylcarbonylamino] -N- (5-chloropyridin-2-

yl)benzofuran-2~-carboxamide dihydrochloride (90 mg)

obtained in Example 183 is dissolved in N,N-dimethyl

10 formamide (3 ml), and thereto are added N,N-diisopropyl-
ethylamine (38 pl) and N,N'-bis(t-butoxycarbonyl)-1H-
pyrazole-l-carboxamidine (57 mg), and the mixture is stirred
at room temperature for oﬂe day. The reaction solution is
concentrated under reduced pressure, and the residue is

15 poured into water, and extracted with chloroform. The
organi; layer is dried over sodium sulfate, and the solvent
is evaporated under reduced pressure. The resulting
residue is purified by NH-silica gel column chromatography
(eluent: n-hexane/ethyl acetate = 1/1, then ethyl acetate)

20 to give trans-5-{2-[N,N'-bis(t-butoxycarbonyl)-



treated in a simlar manner to Exanple 261 to give the follow ng conpounds
in a free form or which are further treated with hydrogen g&lorid%mgo

gi ve hydrochlorides 10 thereof. H NC R2 ONNH AY Ex. 4-SEP

Physi cochem cal No. properties 0 4 SEP 2006 201 H CI N APCI-M5S M Z: 392
N.T,- Q581/583 [MrH + 0O N-O Hydrochlorigdg H C H3 APCI-MS M Z: 583/ 585

[ MFH + 393 H3c N~Ny  Q CH3 U N--X/ Hydrochloride H3C Exanples 394-399 %
11 SONNNOC NO NHONHOOO---/ (2HC) NH NR

Tr ans- 5- di net hyl am nocar bonyl - 3-[ 4- (et hyl am no) cycl o- 5 :

e ochy sl AT ekl esthgncmprics s pecnatan-Sseshagan e
hexylcarbonylamino] -N=- (5-chloropyridin-2-yl)benzofuran-2-
carboxamide (82 mg).

ESI-MS M/Z: 820/822 [M+Na]®, 798/800 [M+H]*

5 (2) To trans-5-{2-[N,N'-bis(t-butoxycarbonyl)guadinoxy]-
ethoxy}-3-[4-(2-oxopyrrolidin-1-yl)cyclohexylcarbonyl-
amino] -N- (5-chloropyridin-2-yl)benzofuran-2-carboxamide (73
nmg) obtained in the above (1) is added trifluorocacetic acid
(2 ml), and the mixture is stirred at room temperature for

10 12 hours. The reaction solution is concentrated under
reduced pressure, and the residue is neutralized with a
saturated aqueous potassium carbonate solution, and
extracted with chloroform. The organic layer is dried over
sodium sulfate, and the solvent is evaporated under reduced

15 pressure. The residue 1s purified by NH-silica gel column
chromatography (eluent: chloroform, then chloroform/
methanol = 97/3) to give trans-5-[2-(guanidinoxy)ethoxy]-3-
[4- (2-oxopyrrolidin-1-yl)cyclohexylcarbonylamino] -N- (5~
chloropyridin-2-yl)benzofuran-2-carboxamide (15 mg).

20 Subsequently, this product- (15 mg) is suspended in methanol
(0.5 ml), and thereto is added 4N hydrogen chloride in
dioxane (25 ul). To the mixture is poured diethyl ether,
and the precipitates are washed with diethyl ether, and
dried to give the title compound (17 mg).

25 ESI-MS M/Z: 598/600 [M+H]"

Examples 387-391



acid chloride conpounds are treated in a simlar manner to Exanple 239 to
give the following conpounds. H O N-CC N R2* 0O H OAY 'Ex 5@6 AY
Physi cochem cal No. properties CH 394 HC~-N ol APCI-M5S M Z: 'ﬁ% [
MH]+ a N0 CO0 Hc 14 SEP 2006 202 CHI-Ms M Z: -395iHAPCHCCN—~

556/558 [MtH + 0 0 H3C HaC H3 396 ~~ ﬁgﬁl-NB MZ. HC + ~Ir 3 C-N ~3
569/571 [MtHH N 0 H3C H3C H N o APCI - M5 C-.N~ 397 H3C O
H— —
oS aYalrpey oo
o N y N
0 oM 6 oM

Trans—5—carboxy—3—[4—(2—oxopyrrolidin—l—yl)cyclohexyl—
carbonylamino]—N—(5—chloropyridin—2—yl)benzofuran42—

carboxamide obtained in Example 77 and the corresponding
5 starting compounds are treated in.a similar manner to

Example 87 to give the following compounds.

m“@C'

AY
Ex. o2 : Physicochemical-
No. R —AY imoperties
387 f::l Z::zm 0 APCI-MS M/Z:
\([)( d 610/612 [M+H]*
388 Q Q\N o APCI-MS M/Z:
HN 614/616 [M+H]"
T !
389 O\N o APCI-MS M/Z:
N 628/630 [M+H]*
H,C
Y !




)r 1 H3C 570/572 [M+tH + 0', CH3 CH3 N APCI-M5 MZ: 398 , QN H3C H3C
598/600 [MtH + O CH3 0 CH 13 399 ~N APCI-Ms M Z: H3C 6024?0%P[%%gﬂ +
O H, C Exanpl e 400: Trans-5-di net hyl am nocar bonyl - 3-[ 4- (N- hydr o

acetyl - N-nmet hyl am no) cycl ohexyl car bonyl am no] - N- (5-chl oro- pyridin-2-yl)
benzof uran- 2- carboxam de C1 MN b -\-Cl l\% N NI/ / Ni O O NHOQGaNH O
IN- ONOH 0 5 0 Trans-3-[4-(N acetoxyac - N- et hyl am no) cycl ohexyl 0 4
SEP 2006 203 carbonylanino]-S-dinethylanlnocarbonyl-N—(5-ch|oropyridin-
2-yl ) benzof ur an- 2- car boxanmi de (91 ng) obtained in Exanple 398 is dissolved
in tetrahydfofuran/methapol (2:3,| 5 m), and thereto is added at room
t enper at ur e| 2N aquepus £odj um 5 hydr oxi-ee_ sol utign (300 pl), and the
mxture is stiﬁdad for N urs. [The roa sol \APOI+NS M di fied wi tth
dil uted MKW/ 615/617 [M+H]"

' "'.‘
391 N O\ o APCI-MS M/Z:
d 615/617 [M+H]"

Examples 392-393

3 n—§:3>'m R1 0 n—<ij>—m
HO o N / N
| NH R2 °

0 ou

e

o
N\( o)
/ L | /N%H

Lo
_—

Trans-5-carboxy-3-[4- (N-formyl-N-methylamino)cyclc-

5 hexylcarbonylamino]-N-(5-chloropyridin-2-yl)benzofuran-2-
carboxamide obtained in Example 258 and amino compounds are
treated in a similar manner to Example 261 to give the
following compounds in a free form, or which are further

treated with hydrogen chloride to give hydrochlorides

~
0 N—\ / Ci
N
NH
o

AY

10 thereof.

Ex. Physicochemical
No. properties




hydrochloric acid, and the mxture is diluted with

I's dried over sodiumsulfate, d

The 10 resulting residue is purified by recycle Hﬁ!&%&grap€

APCI - M5 M Z: 556/558 [ M+H| +
U NR2 0 O Gl

conpound obt ai ned i n Exanpl e 345, 347 or ?

treated in a simlar

pressure.
title conpound (44 ng).
Cl RLONOC i | NNN

and

manner to Exanpl e

t he sol vent

8 and

I S evaporate

HONH NH (HC) O (N ~

15

acetyl chloride are

334 to give the foll ow ng

chloroform The m xture
duced
e the
Exanpl es 401-403 R O

The

compounds. H N/ G NR2 0O~ NH O AY EX. -R2 -AY Physicochem cal No.
properties |0 4 SEP|2QQ6 204 CH3| 401 t APCI-M5 MZ: H3c I 568/570 [MrH O
H3C~- CH3 402 O APQI - WBNFIE:  c¢"3 610/ [ MFH] +| APCI-MS M/Z:
392 K/NY G? 581/583 [M+H]™
8 dN\?o Hydrochloride
Hy
e T APCI-MS M/Z:
393 I ¢ 583/585 [M+H]®
CH, 0 Haw<¢° Hydrochloride

Examples 394-399

R« )—ci

0 o NH

(:} (2HCl)

NH
/

n —
s _N o)
0o O§_‘/NH

MN-R

 ————

Trans—5—dimethylaminocarbonyl—3—[4—(methylamino)cyclo—
hexylcarbonylamino] -N- (5-chloropyridin-2-yl)benzofuran-2-
carboxamide dihydrochloride obtained in Example 343 and
acid chloride compounds are treated in a similar manner to

Example 239 to give the following compounds.

-
O N \ Ct
N\ /
R? 'o)
H
O§<
AY
Ex. _R2 _AY Physicochemical
No. properties
cl;Hs “
354 N Q q APCI-MS M/Z:
"G Y N—“?(CHs 576/578 [M+H]?
0 Hﬁ 0




H3c~ 0 CH3 403 ON APCI-M5S M Z: "3 594/596 [MtH + 0 H3C O i}gaﬁéagples
404- 405 3-Anino-5-nitro-N—(5-chIoropyridin-2-y|)benzofuran-! am de
obtained in Reference Exanple 86 and a 5 carboxylic acid are treated in a
simlar manner to Exanple 1 or Exanple 2 to give the foll ow ng conpounds.
H ON/ O RZNO NHO-~Y A Ex. -R2yAY Physicochenm cal No.
properties 404 OMHI~ APCI-MS MZ: 0 O 526/528 [ MFH+ 0 4 SEP 2006 205 Q
APCI-M5 M Z: 405 ol~N o N~ 514/516 [MtH + H3C "H3 Exanpl e 406:
Trans-5-am no-3-[4-(2-oxopyrrolidin-1-yl)-
cyclohexylcarbonylanino]-gh(S-chIoropyridin-2-y|)
e o
N APCI-MS M/Z:
395 H,C o4 556/558 [M+H]"

o} - .
396 H30/N\n/ <:il_l( N APCI-MS M/Z:
N -

, 569/571 [M+H]™

?W 1 Z o
' : APCI-MS M/7Z:
397 H C/N\n/ /[S
3

570/572 [M+H]*

® 1 Q |
398 N g,ﬁé APCI-MS M/7Z:

598/600 [M+H]®

r
?Ha l”"
o]
N Z Z . APCI-MS M/Z:
399 H,C \W/ g/KZ:J 602/604 [M+H]"
o Hy

Example 400: Trans—S—dimethylaminocarbonyl—3—[4—(N—hydroxy—
acetyl—N—methylamino)cyclohexylcarbonylamino]—N-(5—chloro—

pyridin-2-yl)benzofuran-2-carboxamide

<i;> ;§\~ <i;> OH

/N‘(\ /N
¢)

Trans-3-[4-(N-acetoxyacetyl-N-methylamino)cyclohexyl-



benzof ur an- 2- car boxam de hydrochloride N,-, C ON,-, C N H2N
0 11 OOINHOGe (HaO) 5 CT BIAQENME)
.Trans-5-nitro-3-[4-(2-oxopyrrolidin-1-yl)cycl ohexyl -

car bonyl am no] - N- (5-chl oropyri di n- 2-yl ) benzof uran-2- carboxam de (2.50 Q)
obtained in Exanple 404 is suspended ir1fgfanolltetrahydrofuran (1:1, 400
m), and thereto is 10 added Raney nickel;, and the m xture is stirred at
room tenperature under atnospheric hydrogen pressure for 12 hours. To the
resulting yell ow suspension is poured chloroform (200 m), and the m xture

is stirred @érﬁ@@ﬁlaﬁfﬁ@?i9LHEﬁeEH$lQm§nQQQEbo£§§ -NIS3LUh e ARl SIS are

15 renoved by filtration, and the 'trate 1s concentrate reduced
pressure. T%eylb@emnefusapuzrtaedohym$dblqal gel) obltuinechiomaxegipdghy
(el uent: %ﬁ ofor chl or of or mf net hanol = 4/1) uspended in ethyl
acet at e/ di e éll%t ?sO#ﬂ%dp%@cFBFF&P@grﬁﬁérééVméébé@oﬂy (20 3% 15t mdt)i-on,

washed mnthagaeﬁ?g%?@ghgg » 28844 étegfgyl)cégﬁoﬁex§ %Ogéue%%% sodium

trans-5-am no- 3 2-oxopyrro

car bony! ani npdrdk{ e chibDuopyhi dB0O2pY) ) beapzotueani Lkt ucar hexaride.ddl 124 9) .
Thi s product (150 ng) is suspended in nethanol, and the mxture is treated

mnth AN hydf ogetrs 5 chiherreecthodi sransivs gsvecuwefuedlwlcbnﬁadm¢e©158

APCl- 4 M
) S M AR 1 BERIE AT 1o s va e
hexyl car bonyh 2ot 9b - antRE- ik kBuehl 950RY k@ B:21Y shR8DZ0su1fate, and

furan-2-carboxam de hydrochl ori de
the solvent is evaporated under reduced pressure. The
10 resulting residue is purified by recycle HPLC to give the
title compound (44 mg).
APCI-MS M/Z: 556/558 [M+H]”

Examples 401-403

R4 (o) n \_ ci R1 o) n \—/ Cl
&m/[:llg—(-4£:>— /ﬁm/E:I:€_£-4£:>—
R2” o R2 (o]
0O

NH o) OQ/NH

% _— 3
; (HC) ;\<°
15 The compound obtained in Example 345, 347 or 348 and

acetyl chloride are treated in a similar manner to Example

334 to give the following compounds.

%N-{}m

AY

Ex. Physicochemical
No. . properties




ONHC N/ A Oi \'l ONNNI111 NHHN\ NHO OO/(HCb \zwé)OIO
Trans-3-[4- (N acetyl - N-net hyl am no) cycl ohexyl car bonyl. 4 SEP

am no] -5-nitro-N-(5-chl oropyridi n-2-yl)benzof uran-2- carboxam de (2.27 Q)
obtained in Exanple 405 is treated in a simlar manner to Exanple 406 to
give trans-3-[4-(N 15

acetyl - N- et hyl am no) cycl ohexyl car bonyl an%%o] -5-am no- N- ( 5-

chl oropyri di n-2-yl ) benzof uran- 2- car boxam de (1.62 g). The resulting free
conmpound (150 ng) is suspended in nethanol, and treated with 4N hydrogen
chloride in dioxang to give the |title conpound (JI58 ng). Z0 APCI-N5"M Z:

484/ 486 [ MyH] + Exanpl es 6@8 409
Tr ans- 5- am |no- 3- [ 4-|( 2- ox0 yrrolldl n- 1- @cyclohex I CI-MS M/7-:
nzef ur ag ggﬁféjof{ﬂ!ﬂ]de

car bonyl ami [no]4Q% ( S- chheropyfi di n-2-yl)
hydrochl ori|de obtaijned in anpl g 406, ans-
3-[4- (N-acet yl - N- gt hyl am no) cycl|ohexy C@(rlﬁ’onyl ammi nol -5 14 SEP 2006 207
am no- N- ( 5-leheropyridin-2-ylYbenzof uran- 2- carhoxani de hydrochl ori de
obtained in Exanplg 407 is treatdd in a simlar |manner to Exanple 198|to
give the fgllowng| co nds in|a fregmform or {which are further treated
with 5 hydrlogegnchlioride to give hydro@ori des tilxmcaeiMs Miz:a N~/ C

| \Wg \Kmﬂ 610/612 [M+H]®

Lo e
3

403 C\N\n/ Q o APCI-MS M/Z'

\( 594/596 [M+H]*
o] H:,C\(CH Y

Examples 404-405
3—Amino¥5—nitro—N—(5—chloropyridin—2—yl)benzofuran—Z—
carboxamide obtained in Reference Example 86 and a
5 carboxylic acid are treated in a similar manner to Example

1 or Example 2 to give the following compounds.

HG
0 N Cl
\,_/
R2/©:Z_<O N
NH
o

AY
Ex. _R2 _ny Physicoche_mical
No properties
O+ .
402 \”’ APCI-MS M/Z:
i UO 526/528 [M+H]*




N RZ ONH O-AY Ex. -R2 -AY Physicochenm cal No. properties H3C I N
APCl.-M5 M Z: 408 1 524/526.[MH + CH3 ~, o D hydrochl oride W@E’P 2006
APCI-M5 M Z: 409 N 0 512/514 [MrH + CH Q \3 H3C,N C D hydrochl oride
Exanpl e 410: Trans-5-di net hyl am nocar bonyl - 3-[ 4- ( 3- oxo-
nDrphoIin-4-y|)cyc|ohexylcarbonylanino]-gbéf-chloropyridin- 10

2-yl ) benzof uran-2-carboxam de N HO 0O / O,NI N-C 0O NH iNI p
N 0 NH2 CNN "0 Trans-4-(3-oxonorpholin-4-yl)cycl ohexanecarboxylic acid
(85 ng) obtained in Reference Exanple 141 is dissolved O 4 SEP 2006 208 in
chloroform (3 m), jand thereto jare added thionyl chloride (30 1) and a
drop of N, Nt di net hy| f ormam de, land t; mxturg is stirred at room
t enperature fo%SlS hour%\NwTo the re@i ng reddpon-soIMmtion i s added
3-amino-5 0 514/516 [M+H]*

N‘/(
4
HC

CH,

Il
o

Example 406: Trans-5-amino-3-[4-(2-oxopyrrolidin-1-y1)-
cyclohexylcarbonylamino] -N- (5-chloropyridin-2-yl) -

benzofuran-2-carboxamide hydrochloride

H _— —
0 N—<:;>—m -0 n—<t>—m
- Y/, N Y, N
O\N* (o] HzN o
| NH
oy

“NH
o Oy

SR

Trans-5-nitro-3-[4-(2-oxopyrrolidin-1l-yl)cyclohexyl-

carbonylamino] -N-(5~chloropyridin-2-yl)benzofuran-2-
carboxamide (2.50 g) obtained in Example 404 is suspended
in ethanol/tetrahydrofuran (1:1, 400 ml), and thereto is

10 added Raney nickel, and the mixture is stirred at room
temperature under atmospheric hydrogen pressure for 12
hours. To the resulting yellow suspension is poured
chloroform (200 ml), and the mixture is stirred at room
temperature for 0.5 hour. The insoluble materials are

15 removed by filtration, and the filtrate is concentrated
under reduced pressure. The residue is purifiéd by silica
gel column chromatography (eluent: chloroform to
chloroform/methanol = 4/1), suspended in ethyl
acetate/diethyl ether. The precipitates are collected by

20 filtration, washed with diethyl ether, and dried to give



S di met hyl am nocar bonyl - N- (5- chl or opyri di n- 2-yl ) benzof ur an- 2- car boxam de
(96 ng) gbt ained in Reference Exanple 156 and pyridine (2 m), hﬁﬂptm

m xture is stirred at room tenperature for 2 hours. To the reaction
solution is poured a saturated aqueous sodi um hydrogen carbonate 10
solution, and the mxture is extracted wddy chloroform The organic |ayer
is dried over sodiumsulfate, and the solvent is evaporated under reduced
pressure. The resulting residue is purified by NHsilica gel columm
chromat ography (eluent: n-hexane/ethyl acetate = 2/1, then 15 ethyl

acetate), aBQaBELBhQﬁiHBLBt;Qd §¥ok65¥§E61§BEQ HQ 13 ;Q¥h j,t1.e conpound
(28 ng). APCI-Ms M Z: 568/570 Exanpl es 1 no conpounds

obt ai ned i nCR@bengﬁlamiﬁmaﬁﬁFé5&56-1026D3158dam420@t1r)b@pmaﬂlﬁutgarﬁa-boxyl ic
acids are treated in . a simlar manner to Exanp Ie 410 to give the follow ng

conpounds. FE®F OéﬁmlﬂeRﬁO% BH- AYRER. erglu;AY ﬁﬁ@sm@dcﬁémsélﬁpemb?d

grggeriges n4meERaR0896 2889t FEBL 41N QARELMBMA e h TRE R 4&%%91[N“F“ *

5 chloride in dioxane to give the title compound (158 mg).
APCI-MS M/Z: 496/498 [M+H]*
Example 407: Trans-3-[4-(N-acetyl-N-methylamino)cyclo-
hexylcarbonylamino]-5-amino-N-(5-chloropyridin-2-yl)benzo-

furan-2-carboxamide hydrochloride

P
o, < ) 0 N\ g

N o o

i \H HN

©  oxy NH

5 —_— :
Q (HCh)
(¢}

/N\< ' /N\<o

10
Trans-3-[4-(N-acetyl-N-methylamino)cyclohexylcarbonyl-
amino]—S—nitro—N—(5—chloropyridin—2-yl)benzofuran—2—
carboxamide (2.27 g) obtained in Example 405 is treated in
a similar manner to Example 406 to give trans-3-[4-(N-
15 acetyl-N-methylamino)cyclohexylcarbonylamino]-5-amino-N- (5-

chloropyridin-2-yl)benzofuran-2-carboxamide (1.62 g). The
resulting free compound (150 mg) is suspended in methanol,
and treated with 4N hydrogen chloride in dioxane to give
the title compound (158 mg).

20 APCI-MS M/Z: 484/486 [M+H]"
Examples 408-409

Trans-5-amino-3-[4-(2-oxopyrrolidin-1-yl)cyclohexyl-

carbonylaminc] -N- (5-chloropyridin-2-yl)benzofuran-2-
carboxamide hydrochloride obtained in Example 406 or trans-

25 3~[4~(N-acetyl-N-methylamino)cyclohexylcarbonylamino]-5-



412 Hc, N APCI-M5 M Z: ~N? + 566/568 [MtrHl 0 O H3 413 ,N CH3 APCI-M5 M Z:
H3c NyCH3 554/556 [ MtH [+ o Il 0 CH3 414 HC Nr APCI-M5 M Z: 83 SEP @6/ 528
[ MMH + O Ex. Physicochem cal No. Structure properties H3IC NI'CO \N
CR3 1 p 415 JH APCI-M5 M Z: 552/554 [MH + 0 0/ d ol H ~N NH APCl - M5

MZ: 416 H3C. N o o . 552/554 [MtH "+ CH3y9 0 4 SEP 2006 210 o G O1I H
N NH ESI-M5 M Z: 417 H, C,

amino-N- (5-chloropyridin-2-yl)benzofuran-2~carboxamide
hydrochloride obtained in Example 407 is treated in a
similar manner to Example 198 to give the following

compounds in a free form, or which are further treated with

5 hydrogen chloride to give hydrochlorides thereof.
J@w@“
AY
Ex. _R? _AY Physicochemical
No properties
MO~ ' APCI-MS M/Z:
408 éH . 524/526 [M+H]T
3 <tr Dihydrochloride
HC " APCI-MS M/Z:
409 | o 512/514 [M+H]"
CH, N~ Dihydrochloride
HE™ oy,

Example 410: Trans-5—dimethylaminocarbonyl—3—[4—(3—oxo—
morpholin-4-yl)cyclohexylcarbonylamino]-N-(5-chloropyridin-

10 2-yl)benzofuran-2-carboxamide

) ~N o
= NH
o H Wa ° o
I / N A
~N 0
[o] NH,

‘Trans-4-(3-oxomorpholin-4~-yl)cyclohexanecarboxylic

acid (85 mg) obtained in Reference Example 141 is dissolved



N o O 568/ 570 [ M+H] + ICH3 ?4t(5xarrpl e 418:

Tr ans- 4- met hoxycar bonyl - 3-[ 4- ( 2- oxo0- o

oxazol i di n- 3- yl>/) cycl ohexyl car bonyl ami no] - N- (5- chl or opyri di n- 20y $EP 2006
benzof uran-2-carboxanide 0 / I C C 0 00 HOOC\IJ NN HNH NHOO
NH2 0 0 0 0O 5 C~-N43- Am no- 4- net hoxycar %8gI-N-(5-chloropyr|d|n-2-y|)-
benzof ur an- 2- car boxam de (351 ng) obtaine n Reference Exanple 152 and
trans-4-(2-oxo-oxazol i di n-3-yl)cycl ohexane- carboxylic acid (432 ng)
obtai ned in Reference Exarrple 142 10 are treated |n a simlar manner to

Exanmpl e 1 t i 129 VB M.Z 841/543 [MH +
ExZ%S 419%%}&%8&%@85%% ?’?d r&?é’z&redl d§dy|t)h nyl

c cIohexyIcahboayHen1BO]pNﬁ(En@hEOH%@ﬁWd¥ m'&zﬂhhﬁ%%SQfoyﬁaml e,
fﬁran 2- carboxam de 0 4 SEP 2006 211 0 NC 0 0 C MRS
NH IN O 0 Hoeomixture is stirred at room temperature for 15 hours.

~NH

To the resulting reaction solution is added 3-amino-5-

5 dimethylaminocarbonyl—N—(5—chloropyridin—2—yl)benzofuran—Z—
carboxamide (96 mg) obtained in Reference Example 156 and
pyridine (2 ml), and the mixture is stirred at room
temperature for 2 hours. To the reaction solution is
poured a saturated aqueous sodium hydrogen carbonate

10 solution, and the mixture is extracted with chloroform.
The organic layer is dried over sodium sulfate, and the
solvent is evaporated under reduced pressure. The
resulting residue is purified by NH-silica gel column
chromatography (eluent: n-hexane/ethyl acetate = 2/1, then

15 ethyl acetate), and further purified by recycle HPLC.to
give the title compound (28 mg).

APCI-MS M/Z: 568/570 [M+H]*"
Examples 411-417
The amino compounds obtained in Reference Example 156-
20 158 and corresponding carboxylic acids are treated in a

similar manner to Example 410 to give the following

compounds.
: : 4}
AY
Ex. _R2 ~AY Phy51cochep1cal
No. properties




NAd N4 "/O1 0 Trans-4-nmethoxycarbonyl -3-[4-(2-o0xo-oxazolidin-3

yl) cycl ohexyl carbonyl am no] - N- (5- chl or opyri di n- 2-yl ) benzo- 04 SEP 2006
furan-2-carboxam de (107 ng) obtained in Exanple 418 is 5 treated 1n a
simlar manner to Exanple 77 to give the title conpound (80.4 ng). ESI-MS
M Z: 525/527 [ MH Exanple 420: Trans-4- dh— t hyl am nocar bonyl - 3-[ 4- ( 2- oxo-
oxazol i di n-3-yl) cycl ohexyl car bonyl am no] 8?5 chloro- 10

pyri di n-2-yl ) benzof uran- 2- carboxam de 0 Cl , OOHNI~1T HN NHNH
HOO ONO O==<0 (M N ,/00

Trans- 4- car boxy-3-[ 4-( 2- O-OvaOIIdIn 3-yIJCcycio
hexyl car bonyl am no] + N- ( 5-ichl or opyr i di yI)benzo r boxam de| (50

ng) obt ai ned iﬁlExawplﬁcﬁﬁg/is treate 15 sf##$g-M%a% %o Exanpl e
o

87 to give the title conpognd [ 36.4 ng) Cl - VB %/5§§4l@5%] Mi-H]| +
Exanpl e 421 Trans- 4- nethoncarbonvI oxopyrrolidin Q4ASEP2a6 [212

1-y|)cyc|oh9xy|carbanyla?hno] N oropyrldln-2-yl)-
benzofuran-Z-Cf{goxanlde 0 C P%g%fLﬁ%lMpzﬁ

566/568 [M+H]*

0

£, -
(13 B (::Z»,FW APCI-MS M/Z:
H,C \W/ ermg 554/556 [M+H]'
0

CH '
' 3
L _N \\\\\ APCI-MS M/Z:
l 4 Hac \n/ Cjo

526/528 [M+H]'

Ex. : :
o Structure Phy51cocheplcal
. properties
0 A~
H C\N 0 X I
| r N ™
CH,
415 ;j“ APCI-MS M/Z:
- 552/554 [M+H]T
416 APCI-MS M/Z:
552/554 [M+H]*




NH NH2 0 0\ p=% O O 3-Am no-4-nethoxycarbonyl - N (5-chl oropyridin-2-yl)-

5 benzof uran-2-carboxam de (2.33 g) obtained in Reference Exaqp‘g5p52mgnd
trans-4-(2-oxopyrrolidin-1-yl)cycl ohexane- carboxylic acid (2.06

obtained in Reference Exanple 142 are treated in a simlar nanner to
Exanple 1 to give the title conpound (1. %go 10 APCI -MS M Z: 539/541

[ MtH] + Exanpl e 422: Trans- 4-car boxy- 3-[ 4- oxopyrrolldln 1-yl)-

cycl ohexyl car bonyl am no] - N- (5- chl oropyri di n-2-yl ) benzo- furan-2-carboxan de
, €0, Cd ol l HNHN ~NHO-NH 0OOHOOOO NN 15

Tr ans- 4- nmet hoxycar bonyl - 3-14- (2- OXORYTT n-1

yl ) cycl ohex Icarbonylanlno] N-(50ch otﬁﬁtﬂlen Z-yl)benzo-
furan- 2- car hoxam de e Exanple ¥21 is treated in a
simlar manper to Exanple 77 e*The title i 4 SEP 2006 213 conpound
(623 ng). E I-@@hhqz: 523@@25 M— HExanmpl e 423: |ESI-MS M/Z:

Tr ans- 4- hydi oxymet hyl - 3- [ 4~ (§ d%dbyr i di n- 568/570 [M+H]™
1-yl)cycl oh xylcarb)nylanlnoﬁ%h+(5 EE;rldln-Z- 5

yl ) benzof ur an- 2- car boxam de

Example 418: Trans-4-methoxycarbonyl-3-[4~ (2-oxo-
oxazolidin-3-yl)cyclohexylcarbonylamino]-N- (5-

chloropyridin-2-yl)benzofuran-2-carboxamide

0
: -

NH,

5
3—Amino—4—methoxycarbonyl—N—(5—chloropyridin-2—yl)—
benzofuran-2-carboxamide (351 mg) obtained in Reference
Example 152 and trans-4-(2-oxo-oxazolidin-3-yl)cyclohexane-
carboxylic acid (432 mg) obtained in Reference Example 142
10 are treated in a similar manner to Example 1 to give the

title compound (129 mg).

APCI-MS M/Z: 541/543 [M+H]"

Example 419: Trans-4-carboxy-3-[4-(2-oxo-oxazolidin-3-yl)-
cyclohexylcarbonylamino]—N—(5—chloropyridin—2—yl)benzo—

15 furan-2-carboxamide



O ~-NO GNXH NHHN /~NHOOHOO"' Iodo NINI)

Tr ans- 4- met hoxycar bonyl - 3-[ 4- (2- oxopyrrolidin-1-yl)- .
cyclohexylcarbgnylanino]-N—(5-chIoropyridin-2-y!)benzp-_furan-%iéﬁrbgg%n1de
(350 ny) obtained in Exanple 421 is 10 treated. in a simlar nmanner to
Exanpl e 145 to give the title conpound (#0.9 ny). ESI-M5 M Z:

511/ 513 M+H] + Exanpl e 424: Trans-4-[ N-(2-di net hyl am noet hyl ) - N-nethyl]

am nocar bonyl - 3-[ 4- (2- oxopyrrolidi n-1-yl)cycl ohexyl - 15 _

car bonyl am no] - N- (5-chl oropyri di n- 2-yl ) benzof uran- 2- car boxam de

di hydrochloride 0, C 0, | 1 Ol OH~INHN NHHOO O NOOO N
(2HO1) N Trans- 4- car lpoxy@B~N2'( 2- oxopyrrolldln 1- yIbeit?ﬁFX | 4 SEP 2006
214 car bonyl am.nol g N- (15- Nl opyridin-2

=

Trans-4-methoxycarbonyl-3-[4-(2-oxo-oxazolidin-3-
yl)cyclohexylcarbonylamino]—N—(5—chloropyridin—2—yl)beﬁzo—
furan-2-carboxamide (107 mg) obtained in Example 418 is

5 treated in a similar manner to Example 77 to give the title
compound (80.4 mg).
ESI-MS M/Z: 525/527 [M-H]~
Example 420: Trans-4-dimethylaminocarbonyl-3-[4~(2-oxo-
oxazolidin-3-yl)cyclohexylcarbonylamino] -N- (5-chloro-

10 pyridin-2-yl)benzofuran-2-carboxamide

Y

Trans-4-carboxy-3-[4- (2-oxo-oxazolidin~-3-yl)cyclo-
hexylcarbonylamino] -N- (5-chloropyridin-2-yl)benzofuran-2-
carboxamide (50 mg) obtained in Example 419 is treated in a

15 similar manner to Example 87 to give the title compound
(36.4 mg) .
APCI-MS M/Z: 554/556 [M+H]™

Example 421: Trans-4-methoxycarbonyl-3-[4-(2-oxopyrrolidin-



carboxam de (70 ng) obtained in Exanple 422 is treated in a simlar manner
to Exanple 87 to give trans-4-[ N-(2- 04 SEP 2086

di met hyl am noet hyl ) - N- et hyl ] am nocar bonyl - 3-[ 4- (2-o0x0 5 '
pyrrolidin-1-yl)cycl ohexyl carbonyl am no] - N- (5- chl or o-

pyri di n-2-yl ) benzof ur an- 2- car boxam de (402172 ng). This product is dissolved
in methanol, and treated with 4N hydrogen chloride in dioxane (50 pl) to
give the title conpound (35.7 ng). 10 APCI-M5 M Z: 609/611 [ MtH + Exanpl e
425:. Trans-4-t-but oxycar bonyl am no- 3-[ 4- ( 2- oxo-

pyrrolidin-1-yh)eyeh ehexyh i =N 3= pvridin-2-— -
pyridin-2-y|)%e%z%furan-%-ggfggggggggﬂghcy-ggc?thE?pgrﬁglp ﬁ'yﬁl~ Il H" NH
NH HO 0 O beYRRIEOrano2ocatbdikainids

Tr ans- 4- car boxy- 3-[ 4- (2- oxopyrrolidin-1-yl)cycl ohexyl -

car bonyl am no] - N- (5- chl oropyri di n- 2-yl ) bengof ur an- 2- car boxam de (3 ny)

obtained in Exanple 4232 i ol ved ~ t-Yutanol (8 m nd gfeto are
added at room tenper turq-tl iethyd)a- @1 pl) an ' oryl 20
azi de (140 pl NmNfure is st ed at” 60C f . howir, "and t hen

heat ed under orfl5.5 hours. The Teactron sol Wi on Mgy diluted with a
saturated aqueous soW¥,um hydrogen carbonate sol ut{g aFy, extracted with

chl orof orm rgani c layer is washed with a sat fat 8d 0 # SEP 2006 215
brine, dried over sodiumsulfate, and the solvent is evapd ed uoder
reduced pressure. The resulting residue N

3—Amino—4-methoxycarbonyl—N—(5—chloropyridin—2—yl)—

5 benzofuran-2-carboxamide (2.33 g) obtained in Reference
Example 152 and trans-4-(2-oxopyrrolidin-1-yl)cyclohexane-
carboxylic acid (2.06 g) obtained in Reference Example 142

are treated in a similar manner to Example 1 to give the

title compound (1.90 g).

10 APCI-MS M/Z: 539/541 [M+H]*?
Example 422: Trans-4-carboxy-3-[4-(2-oxopyrrolidin-1-yl)-
cyclohexylcarbonylamino] -N- (5-chloropyridin-2-yl)benzo-

furan-2-carboxamide

15 Trans-4-methoxycarbonyl-3-[4- (2-oxopyrrolidin-1-
yl)cyclohexylcarbonylamino]—N—(5—chloropyridin—2—yl)benzo—
furan-2-carboxamide (880 mg) obtained in Example 421 1is

treated in a similar manner to Example 77 to give the title



is purified by silica gel colum chromatography (el uent:

chl orof ormf met hanol = 100/1, then 10/1) to give the title 5 §@ryepupils
(141.7 ng). ESI-M5 M Z: 596/598 [ MtH] + Exanpl e 426:

Trans- 4- am no- 3-[ 4- (2-oxopyrrolidin-l-yl)-
cyclohexylcarbonylanino]-N—(5-chIoropyridb¥-2-yl)benzo- f uran- 2- car boxam de
~crdHN ~NH NH ~OYNH O NH2 0 0 Qo ~16 8 _

Trans- 4-t - but oxycar bonyl am no- 3-[ 4- (2- oxopyrrolidin-| -

yl ) cycl ohexyl car bonyl am no] - N- (5- chl oropyri di n-2-yl ) benzo-

furan- 2- car XX R (%Qﬁ;qﬂm.obtained in Exanple 425 is dissolved in
trifluoroacetic acid (2 m), and the mxture 15 is stirred at room

t enper at ur e EBG-M3 Ioldr:s .SZBé& 2%edtt-HIN  sol ution is concentrated under
reduced pressure, .and the resulting residue is neutralized with a

sat urat ed aqeGU®LesddUmTkpdrodert vEaomes e bt 3t | 4n( 2 aexbextratt éinwi t h

chl orof orm 4Th i r ried ov di sulfate, 20 and the
solvent is &v @%ﬁ%@g"hf?#a@r %rré) 31 (eign&r}ao sﬁié%’ﬁﬂ”?%%‘?%‘?’esi due is
purifiéd by ylhbenzioFa @el-2celauBb < salilqamat ogr aphy (el uent: n-hexane/ et hyl
acetate = 1/1, then ethyl acetate) to give the title conmpound (85.4 ny).
ESI-M5 M Z: 496/ 498 [ M+H| + CISEP 2006 216 Exanple 427: ol

Tr ans- 4- di net hyl am no-3- [ & (¥- oxopyrrolidin-I - 0 /’I

yl ) cycl ohexyl ¢a Y (5-chl oropyri di

furan- 2- car box

My
| HCI

ot

Trans—4-methoxycarbonyl—B—[4—(2—oxopyrrolidin—1—yl)—
cyclohexylcarbonylamino]—N—(5—chloropyridin-2—yl)benzo—
furan-2-carboxamide (350 mg) obtained in Example 421 is

10 treated in a similar manner to Example 145 to give the
title compound (40.9 mg).
ESI-MS M/Z: 511/513[M+H]"
Example 424: Trans-4-[N-(2-dimethylaminoethyl)-N-methyl]-
aminocarbonyl—B—[4—(2—oxopyrrolidin—l—yl)cyclohexyl—

15 carbonylamino]—N—(5—chloropyridin—2—yl)benzofufan—Z—

carboxamide dihydrochloride

Trans—4-carboxy—3—[4—(2—oxopyrrolidin—1—yl)cyclohexyl—



OalJ ONNOMHI, I HN NHNH NH2 0= MM O NO 5

Trans-4-am no- 3-[ 4- (2- oxopyrrolidin-1-yl)cycl ohexyl - 04 SEP 2006

car bonyl am no] - N- (5-chl oropyri di n-2-yl ) benzof uran-2- carboxam de (41.7 ng)
obtained in Exanple 426 is treated in a simlar manner to Exanple 198 to
give the title conpound (8.0 ng). 10 APC M Z: 524/526 [ MtH] + Exanpl e
428: Trans-4-met hanesul f onyl am no- 3-[ 4- (2

pyrrolidin-1-yl)cycl ohexyl carbonyl am no] - N-(5 chl oro- pyridin-2-yl)

benzof uran-2-carboxamde 0, C 0 CC 1-1Ir N~OHN PfOI H14 (NH NH

NH2 0=! S. NH;GNHH gﬂ%ﬂlndYJN E2c 5. ;f%xsldl?o%e&l \benzofuran-2-

Tr ans-4- am no- 3- 2- oxopyrroli

car bonyl ani aa]rbNx@Erl(d@l oI TP yg) diott2riy & d elvz of xirpt & - 4 TAr DOX Pk e §27n NY)
obtained in Exanple 426 is dissolved in pyridine (2 m), and thereto is

added net haﬁéglﬂrlliaénfﬂaf@l% SoPEpEom 187 ot avite Yraps Y4 ubldief 2+ ce- cool i ng.
T keSS T SR AL PUEL O Bnp et e
5 pyrrolidin-1-yl)cyclohexylcarbonylamino]-N-(5-chloro-
pyridin-2-yl)benzofuran-2-carboxamide (40.7 mg). This
product is dissolved in methanol, and treated with 4N
hydrogen chloride in dioxane (50 pl) to give the title
compound (35.7 mg).
10 APCI-MS M/Z: 609/611 [M+H]"
Example 425: Trans-4-t-butoxycarbonylamino-3-[4- (2-oxo-
pyrrolidin-1l-yl)cyclohexylcarbonylamino]-N- (5-chloro-

pyridin-2-yl)benzofuran-2-carboxamide

15 Trans—4—carboxy—3—[4—(2—oxopyrrolidin—l—yl)cyclohexyl—
carbonylamino] -N-~ (5-chloropyridin-2-yl)benzofuran-2-
carboxamide (325 mg) obtained in Example.422 is dissolved
in t-butanol (8 ml), and thereto are added at room
temperature triethylamine (91 pl) and diphenylphosphoryl

20 azide (140 nl), and the mixture is stirred at 60°C for 1.5
hour, and then heated under reflux for 5.5 hours. The
reaction solution is diluted with a saturated aqueous
sodium hydrogen carbonate solution, and extracted with

chloroform. The organic layer is washed with a saturated



under ice-cooling. The mxture is stirred at room5 tenperature for 6
hours. Water is added to the reaction solution, and the m xtggesgps 2006
extracted with chloroform The solvent is evaporated under reduced
pressure, and the resulting residue is purified by silica gel colum

chr omat ogr aphy (el uent: chloroform thenwéb oroforml 10 nmethanol = 9/1) to
give the title conpound (21.2 ng) APCl- Z. 574/ 576 [ MtH] + Exanpl e 429:
Tr ans- 3- [ 4- ( 3- oxo- nor phol i n-4-yl ) cycl ohexyl - _

car bonyl am no] - N- (5-chl oropyri di n- 2-yl ) benzof uran-2- carboxam de Tf HH HO
ONC N- ¥rifH OjPied bv@r Cha@PuiHN1¥atQ Ny @nl s.éve 1Q .

3- Ami no- N- (5-chl or opyri di n-2-yl')benzofuran-2- car boxam de 6 ‘nmg) obtai ned
in Ref erencevEpamplted7dnaed redan®d pressure. The resulting residue

- 4- (3-oxo-nmpr phol i n-4-yl)cycl.ohexanecar boxylic acid (68 ng) obtained in
Ref erence Ex3npPéliiedaPy eiddced 9ed £y mhremateeiraprino @amsit: 410 to

2 Lot 1ot R RS PTRR s SR S B A e e
5 compound (141.7 mg).
ESI-MS M/Z: 596/598 [M+H]*
Example 426: Trans-4-amino-3-[4-(2-oxopyrrolidin-1-yl)-
cyclohexylcarbonylamino] -N- (5-chloropyridin-2-yl)benzo-

furan-2-carboxamide

o o
Y

10
Trans—4-t-butoxycarbonylamino-3-[4-(2-oxopyrrolidin-1-

yl)cyclohexylcarbonylamino] -N- (5~chloropyridin-2-yl)benzo-
furan-2-carboxamide (108 mg) obtained in Example 425 is
dissolved in trifluoroacetic acid (2 ml), and the mixture

15 is stirred at room temperature for 2 hours. The reaction
solution is concentrated under reduced pressure, and the
resulting residue is neutralized with a saturated aqueous
sodium hydrogen carbonate solution, and extracted with
chloroform. The organic layer is dried over sodium sulfate,

20 and the solvent is evaporated under reduced pressure. 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 (85.4 mg).
ESI-MS M/Z: 496/498 [M+H]'



OH | ~HC. O,0l O OH3C OH Mthyl 4-hydroxybenzoate (1.52g) is
dissolved in trifluoroacetic acid (20 m), thereto is added
hexanet hyl enetetrani ne (700 ng) and the m xture is heated 5 uﬁUbﬁE?én%ux
for 2 hours. The reaction solution is concentrated under reduced pressure,
thereto is poured ice- water, and then t i xture is extracted with ethyl
acetate. The organic layer is washed wi th saturated agqueous sodi um

hydr ogen carbonate sol ution and saturated brine, dried over 10 sodi um
sulfate and the solvent is evaporated under reduced pressure. The
resulting reskfigeel 320i-S d 411 5 c) aTa _3myﬁj ' : renove
t he insol uble ngterials.$$ﬁég #iPﬁ%%?gyﬁggggﬁéentratgﬁnﬁ%%%$£$§%ﬂ%§a £
pressure, alid)thenohpmyilidaetomy lsimined -gel ( Scahinor apdyranktrogr-aphybdeterent : n
15 hexane/eth¥l acetate = 4/1) to give the title conpound (540 ng). ESI-M
M Z: 179[ M HE YT 2ReFEFEHOO*BI4R5 e 2: Methyl (3-fornyl - 4- hydr oxyphenyl ) -
acetate OCHOH | H3C _OHICOO\ I O 20 H Methyl

(4- hydr oxyphenyl ) aceg at Bb g) is dissolved in triféuor,; ofCic acid (20
m), thereto js addeli 0.4 $EP 2006 219 hexanethyl-netwtragi e (700 nmg) and
the m xture eajed Nunlfer reflux for 2 hour FASYT eact Th solution is
concentrate edliced pressure, thereto i ed ifce-

W, 0= N 0=,

Q 0 Q 0
2
5 Trans—-4-amino-3-[4- (2-oxopyrrolidin-1-yl)cyclohexyl-

carbonylamino] -N-(5-chloropyridin-2-yl)benzofuran-2-
carboxamide (41.7 mg) obtained in Example 426 is treated in
a similar manner to Example 198 to give the title compound
(8.0 mg).

10 APCI-MS M/Z: 524/526 [M+H]*
Example 428: Trans-4-methanesulfonylamino-3-[4-(2~-oxo-
pyrrolidin-1-yl)cyclohexylcarbonylamino]-N~ (5-chloro-

pyridin-2-yl)benzofuran-2-carboxamide

0 /l Cl 0 /I Cl
O S Sy O Sy
| H - I
NH
NH, 0= 0. _NH 0=={NH
/ S,
0 0 0
2 2
15 Trans-4-amino-3-[4-(2-oxopyrrolidin-1-yl)cyclohexyl-

carbonylamino] -N-(5-chloropyridin-2-yl)benzofuran-2-
carboxamide (27 mg) obtained in Example 426 is dissolved in

pyridine (2 ml), and thereto is added methanesulfonyl



water, and then the mxture is extracted with ethyl acetate. 5 The organic
| ayer is washed with saturated aqueous sodi um hydrogen car bongigesgpobpagi on
and saturated brine, dried over sodiumsulfate and evaporated to renove

t he sol vent under reduced pressure. The resulting residue is purified by
silica gel colum chromatography (el uent:,q{hexane/ethyl 10 acetate = 9/1
followed by 4/1) to give the title conpound (1.08 g). ESI-M5 M Z:193
[MH-. Reference Exanples 3-4 The correspondi ng conpounds are treated in
a simlar 15 manner to Reference Exanple 1 or Reference Exanple 2 to give

Properti s G o ARG hB. 37605 158" WrE 8w e S Feipre . o
C H NH +abHrepmMBSenbZra8Eid ovdroHIBLY aticH theSER 206 234 1Ref er ence
Exanpl e 5: Q@&QX'p§i5§?22'?éh%fgOQKQeQé%%E%eéaiéggyl chloride (500 ul)
under ice-cooling. The mixture is stirred at room
5 temperature for 6 hours. Water is added to the reaction
solution, and the mixture is extracted with chloroform.
The solvent is evaporated under reduced pressure, and the
resulting residue is purified by silica gel column
chromatography (eluent: chloroform, then chloroform/
10 methanol = 8/1) to give the title compound (21.2 mg).
APCI-MS M/Z: 574/576 [M+H]"*
Example 429: Trans-3-[4-(3-oxo-morpholin-4-yl)cyclohexyl-

carbonylamino] -N-(5-chloropyridin-2-yl)benzofuran-2-

O

N

NH

%&@—Cl Oa{Q O

<

carboxamide

15
3-Amino-N=- (5-chloropyridin~2-yl)benzofuran-2-
carboxamide (66 mg) obtained in Reference Example 74 and
trans—4—(3—oxo-morpholin—4—yl)cyclohexanecarboxylic acid
(68 mg) obtained in Reference Example 141 are treated in a
20 similar manner to Example 410 to give the title compound

(74 mg) .
APCI-MS M/Z: 497/499 [M+H]?

Reference Example 1: Methyl 3-formyl-4-hydroxybenzoate



H3CIOO30 HCO:) 1\~ Yj: OH3 ON Mthyl 3-fornyl-4-hydroxybenzoate
(28.60 g) obtained in Reference Exanple 1 is dissolved in fornd& Sgei gyg 120
m), 5 thereto is added hydroxyl ammoni um chl oride (14.30 g) and the

m xture is heated under reflux for 15 hours. The reaction solution is
concentrated under reduced pressure, dil d wth ethyl acetate, washed
successively with water and saturated brine, dried over sodiumsulfate and
the 10 solvent is evaporated under reduced pressure to give the title
conmpound (24.25 g). ESI-M5 MZ:176] M H -. Reference Exanple 6: Methyl
(3-cyano- 4- hydr oxyphenyl )- acetate ~ OH HC 3 COOOH H3CI \ 15 H OO N
Met hyl (3-fornyl - 4- by &t phenyl ) acet at e (1.0§3ﬁ) obtai ned in Reference
Exanple 2 is digsol in formc acid (1 ;'and thereto are added

hydr oxyl amppe¢Gm ot | de—{(0-—-49—g) m pormate (0.81 g) and the
mxture is 20 heayed under refl ux H,6r 6llhours.T The reaction solution is
concentrated under reduced pressure, diPuted Mlth ethyl acetate, washed
successively with water and saturated brine, dried over sodiumsulfate and

the solvent is evagporated, 0 4 SEP 2006 221 under reduced pressure to give
the title comouny?@é%fnﬁjhydﬁ%ﬁwwwg.elég'EE/QP-I] 1s drefetBRteiBxanpl es

7-19 trifluorocacetic acid (20 ml), thereto is added
hexamethylenetetramine (700 mg) and the mixture is heated
5 under reflux for 2 hours. The reaction solution is

concentrated under reduced pressure, thereto is poured ice-
water, and then the mixture is extracted with ethyl acetate.
The organic layer is washed with saturated aqueous sodium
hydrogen carbonate solution and saturated brine, dried over

10 sodium sulfate and the solvent is evaporated under reduced
pressure. The resulting residue is dissolved in chloroform,
and then filtered to remove the insoluble materials. The
filtrate is concentrated under reduced pressure, and then
purified by silica gel column chromatography (eluent: n-

15 hexane/ethyl acetate = 4/1) to give the title compound (540
ng) .
ESI-MS M/Z:179[M-H] .

Reference Example 2: Methyl (3-formyl-4-hydroxyphenyl)-

acetate
0 OH o OH
H.C— —_—
30 HyC~ g 0
20 H

Methyl (4-hydroxyphenyl)acetate (1.66 g) is

dissolved in trifluoroacetic acid (20 ml), thereto is added



The correspondi ng conpounds are treated in a simlar 5 manner to Reference
Exanple 5 or Reference Exanple 6 to give the follow ng conmpourltié SERe2008 Ex.
Physi cochem cal Structure No. Properties CH3 CH j | ESI-M5s ~O N

MZ: 192[MH- 00 AAPCI-M5 CH3 NHOH 8 MZ:263[MH + o C3 N OH
ESI-M5 ClI N M Z:152/154 [MH - OHESI-M5 10 M Z:196/198[MH Br \ N OH
ESI-M5 11 / MZ:132[MH /I: CH3 N off1€SI-M5 12 OI | / \ MZ : 163
[MH N 0 14 SEP 2006 222

hexamethylenetetramine (700 mg) and the mixture is heated
under reflux for 2 hours. The reaction solution is
concentrated under reduced pressure, thereto is poured ice-
water, and then the mixture is extracted with ethyl acetate.
5 The organic layer is washed with saturated aqueous sodium
hydrogen carbonate solution and saturated brine, dried over
sodium sulfate and evaporated to remove the solvent under
reduced pressure. The resulting residue is purified by
silica gel column chromatography (eluent: n—hexane/ethyl
10 acetate = 9/1 followed by 4/1) to give the title compound
(1.08 g).
ESI-MS M/Z:193[M-H] .
Reference Examples 3-4
The corresponding compounds are treated in a similar
15 manner to Reference Example 1 or Reference Example 2 to

give the following compounds.

Ref. Ex. Physicochemical
Structure
No. Properties
OH
<|3Ha APCI-MS
3 O\”/\O ° M/Z:225 [M+H+MeOH
0 H -H,0]"
0
cﬁ/ﬂ\\
S i oH EI-MS M/Z:265[M]*
4 .
0.
cér’ °
0 H




OH ESI-MS 13 0 CH3 NMZ: 148 [MH - CH3 | ESI-MS O OH 14 M Z: 148[ M H]

Br OH ESI-M5 15 M Z:196/198[MH - N CH3 OCH ESI-M5 16 M Z: 1325I¥F§EP ZMG CH3

This conmpound is CH 3N OH used at the next 17 | step without _
purification. 1<11'N O6CO ,CH3 ESI-M5 18 M Z:148[MH N CH3 This

conmpound is

OH used at the next 19 step,wthout N purification.

Ref erence Exanple 20: 2-(4-Methoxycarbonyf<2-cyano-

10

15

20

Reference Example 5: Methyl 3-cyano-4-hydroxybenzoate

0 o) >
H,C 3C/Om/<j&\\

0 H H

Methyl 3-formyl-4-hydroxybenzoate (28.60 g) obtained
in Reference Example 1 is dissolved in formic acid (120 ml),
thereto is added hydroxylammonium chloride (14.30 g) and
the mixture is heated under reflux for 15 hours. The
reaction solution is concentrated under reduced pressure,
diluted with ethyl acetate, washed successively with water
and saturated brine, dried over sodium sulfate and the
solvent is evaporated under reduced pressure to give the
title compound (24.25 g).
ESI-MS M/z:176[M-H] .

~

Reference Example 6: Methyl (3-cyano-4-hydroxyphenyl) -

acetate
OH
Q OH
H,C< o) > O
O H,C~ -

Methyl (3—formyl—4—hydroxyphenyl)acetate (1.05 g)
obtained.in Reference Example 2 is dissolved in formic acid
(15 ml), and thereto are added hydroxylammonium chloride
(0.49 g) and sodium formate (0.81 g) and the mixture is
heated under reflux for 8 hours. The reaction solution is
concentrated under reduced pressure, diluted with ethyl
acetate, washed successively with water and saturated brine,'

dried over sodium sulfate and the solvent is evaporated

N



phenoxy) - N- (5-chl oropyri di n-2-yl)acetam de 0 4 SEP zoos 223 1) C p C
HZN NCI}NN HO C

pressure, thereto

S

extracted wth ethyl

in 15 diisopropyl ether.
washed wi REL8FrEGST dpampdidser/-did dried to give
2-chl oro- N-(5-chl oropyridin-2-yl)acetanm de (153.4 g).

OH C'"-AN |
Chl oroacetyl chloride (95.5 m)
and thereto is added dropw se a
(128.6 g) and 5 triethylam ne (169 m)
i ce-cooling, and the reaction solution 221warnmed to room
stirred for 0.5 hours. The reaction
poured ice-water,
acet at e.
brine, driuedeeveraedidpalfate @andiyeatgd
After filtration to renove
concent r ab8d-MSd et/ Z :nnedujaedi Jpr.essure and the resulting residue is suspended
The precipitates are collected by

i nsol ubl® materr a

is dissolved in

solution is concentrated under
and then the reaction mxture is 10
The organic |layer is washed w th saturated

FEELR ESRDERRT (ST 50T

NHNIN11 O HC p H3C O §4-SHP Ogog( 1)
di chl or onet hane (500 m),
suspensi on of 2-am no-5-chl oropyri di ne

in dichloromethane (1000 m) under

t enperat ur e,

filtration,

APCI - M5

M Z: 205/ 207[ MrH] ¥he( 9P KBERPNA3NEY SATDPUNCH Gyeh ereattest (500 ngdm20ar

R e S e

|le 5 is dissolved in acetone (25 ml),
SRATRASh-2-0% | FaterantelcEx®8Blayf tbtai ned in

Ref erencegEyanphe %%ﬁ&%wf%j4é§ﬂ;&§%)s.

Ref. Ex. Physicochemical
Structure
No. Properties
CI:HS OH
; iy ESI-MS
TN
! ANY M/Z:192[M-H]"
o)
s 'NH APCI-MS
] OH
o M/Z:263[M+H]"
/
CH, N
~
i N
OH
E —-—
. /@ SI-MS
ci AN M/2:152/154 [M-H]"
OH ESI-MS
10 : B
B ~ M/Z:196/198 [M~H]
NN
OH ESI-MS
11 ~ M/Z:132[M-H]"
CH3 \N
OH
ESI-MS
12 s -
N* N M/Z:163 M-H
g N [ ]

r educed

thereto




224 potassium carbonate (546 ng) and sodi umi odi de (550 np) and
m xture i s heated under
i nsoluble materials are renoved by
washed with acetone 5 several

reflux fo

tinmes.

2 hours. After
filtrati on and

r

the

es arczms

allowing to
the insol ub

The filtrate and the washing are

conbi ned and concentrated under reduc%gzpressure and then purified by
silica gel colum chromat ography (el uent=™ chloroform followed by
chl oroformf et hyl acetate = 4/1). The resulting residue is suspended in
diethyl ether, and then the 10 precipitates are collected by filtration to
give the titjle conpound (660 nmy). APCLoMS M Z: 34671348 MFH[ . Ref er ence
Exanpl e 21: |2-[ 2- Cyano} 4- ( net hoxy @Fbunyl met hyl ) '
phenoxy] - N- (|5- ch#?ropyrldin-Z-yl aceragide ~ -"d |IE§EMO OH C 1 N N/HN NN
H3CO ~ H O ( Ci0 15 N thyl" (38 ano-4-hydrog%phenéﬂ)acetate (500
ng) obtained in Referience Exa Me 6 1is dlssolved i | 1 13 nt)
thereto are m_z-_CTT—DTO'-_N-_(‘ﬁ ot OpPYyT —ch1=—2= ‘yl }a\..CL atr-ee \U-ru i)
obt ai ned i n|Ref erence [Exanpl e 2}? 20 cesium carfaonate (1.20 g) and
sodi um i odi de (510 ng)| and theontx uregiys heated ( - flux for 5 hours.
After allowing {9 cool, the insofjubte materials ar|g, ﬂM filtration
and the insaluble materials are washed w th acetone se ihes. The
filtrate and the washijng are 25 conb : concentrated under reduced
pressure, tg—the—14-SER2006—225 rne.rhm s poured water and extracted
with ethyl acetate. EST-MS
15 . —4i-
~ M/Z2:196/198 [M-H]
NN
CHs
ESTI-MS
16 M/Z:132 [M-H]"
cH \w This compound is
N used at the next
17 step without
purification.
N
/,CH3
ESI-MS
18 M/Z:148 [M-H]"
A\Y
CHs
This compound is
used at the next
19 step without
purification.
Reference Example 20: 2-(4-Methoxycarbonyl-2-cyano-
phenoxy)-N- (5-chloropyridin-2-yl)acetamide



The organic layer is washed with saturated brine, dried over sodium

sul fate and evaporated to renove sol vent under reduced pressuyk.SEPh2006
resulting residue is purified by 5 silica gel colum chronatography _

(el uent: n-hexane/ethyl -acetate/chloroform= 3/1/1). The resulting residue
I's suspended in diethyl ether-n-hexane, ang then the precipitates are
collected by filtration to give the title conpound (570 ng). 10 APCl - M5

M Z: 360/ 362 MtH] +. Ref erence Exanpl es 22-23 The correspondi ng conpounds
are treated in a simlar nmanner to Reference Exanple 20 or Reference

Exanple 21 toq g ghe foll ow ng conpounds. o Ref. Ex. Physicochem cal
Structure No. Pﬁ@rtles Cl__APCI- M5 0 f~ MZ:376/378 22 0 0 i /

[MiH + N O HNCN°APCI-MB HN / N MWFZ:431/433 23 0 [MH+ G 0
cl ~_Cl
0 x 7
2 OH c:l\)LN/(Nj/ N \N'
,o“/©/\ H > 0 Aq
H,C NN
© Hc’om/[:j;%
3 o N

(1) Chloroacetyl chloride (95.5 ml) is dissolved in
dichloromethane (500 ml), and thereto is added dropwise a
suspension of 2-amino-5-chloropyridine (128.6 g) and

5 triethylamine (169 ml) in dichloromethane (1000 ml) under
ice-cooling, and the reaction solution is warmed to room
temperature, and stirred for 0.5 hours. The reaction
solution is concentrated under reduced pressure, thereto is
poured ice-water, and then the reaction mixture is

10 extracted with ethyl acetate. The organic layer is washed
with saturated brine, dried over sodium sulfate and treated
with activated charcoal. After filtration to remove
insoluble materials, the filtrate is concentrated under
reduced pressure and the resulting residue is suspended in

15 diisopropyl ether. The precipitates are collected by
filtration, washed with diisopropyl ether and dried to give
2-chloro-N-(5-chloropyridin-2-yl)acetamide (153.4 g) .
APCI-MS M/Z:205/207 [M+H]*

(2) Methyl 3-cyano-4-hydroxybenzoate (500 mg)

20 .obtained in Reference Example 5 is dissolved in acetone (25
ml), thereto are added 2-chloro-N-(5-chloropyridin~2-

vl)acetamide (695 mg) obtained in Reference Example 20(1)

14



9 4 SEP 2006 226 Reference Exanple 24: t-Butyl (2-cyanophenoxy)acetate O
H3C C(HO ~J CCH3 0 CH3 N ~\N 2-Cyanophenol (107.1 g) is digs&epesog n
acetone (1000 m) and is added t-butyl bronoacetate (200.0 g). 5 _
Furthernore, potassiumcarbonate (141.6 g) is added, and then the reaction
solution is heated under reflux for 2 hoppg. After allowing to cool, the
insoluble materials are renoved by filtration, and then the insol uble
materials are washed with acetone several times. The filtrate and the 10
washi ng are conbi ned, concentrated under reduced pressure and treated with

a | . _ ced pressure reated
| opropy! (SIGS, ggeglraniaal Yol sl om ealdue,d o exushal e
P00 enache ThexpLeGl Bic ket A Sucald Saled,ped) |1 Tallon, epbeg Wit 13

col d n-hexane-dii sopropyl ether (10/ ) severa mes and dried to

give the titlecetngotadedol94.imsd)lublAPElatMy M Zs 25de [ M 4. piRef erence
Exanpl es 25-36 The correspondi ng conpounds are treated in a simlar 20

manner to Réfiérentéobxamol eh24 itngogind eshe feol hasihary wionpatktsne Ref . Ex.

Physi C%Cherris%?r[era?t Ecligltelér.e TI?I% f?_rl?:ggrttel easnd0 t4heSEMIIDaszl'|1iOr;é aJ:2e27cc>OmbC|£Eeg_B
and concentrated under reduced pressure, and then purified
by silica gel column chromatography (eluent: chloroform
followed by chloroform/ethyl acetate = 4/1). The resulting
residue is suspended in diethyl ether, and then the

10 precipitates are collected by filtration to give the title

compound (660 mg) .
APCI-MS M/Z:346/348 [M+H]".
Reference Example 21: 2—[2—Cyano—4—(methoxycarboﬁyl—

methyl)phenoxy]-N-(5-chloropyridin-2~-yl)acetamide

2 ° Ly
OH czl\)kN N S,
H

O N” 'N
HyC o)k/ik . 0 O Ag
N Hsc~oJ\/©K\
15 N
Methyl (3-cyano-4-hydroxyphenyl)acetate (500 mg)

obtained in Reference Example 6 is dissolved in acetone (25

ml), thereto are added 2-chloro-N- (5-chloropyridin-2-

yl)acetamide (640 mg) obtained in Reference Example 20 (1),
20 cesium carbonate (1.20 g) and sodium iodide (510 mg) and

the mixture is heated under reflux for 5 hours. After
allowing to cool, the insoluble materials are removed by
filtration and the insoluble materials are washed with
acetone several times. The filtrate and the washing. are

25 . combined, concentrated under reduced pressure, to the



CH3 O-CH APCI-MS 25 103 3 MZ 309 MMNH4]+ N O , APCI-MS 0 CH3
M Z:285/287 26 Ol o CH3 [ MiNHA ] + N O CH CH3 APCI-MB 0 O-Cif3 sep o106
MZ:329/331 27 Br [ MINHA ] + N O CH3 0 CH3 APCI-MB 0 CH3 2

M Z: 265 MPNH4] + CH3 N O CH3 CH3 JCI 0 OCH APCl-MB 3 29 M Z: 296[ M-NH4] +
N\ N 0OCH 0JJ)CH3\ OCH3 APCl - MB

10

15

225

residue is poured water and extracted with ethyl acetate.
The organic layer is washed with saturated brine, dried
over sodium sulfate and evaporated to remove solvent under
reduced pressure. The resulting residue is purified by
silica gel column chromatography (eluent: n-hexane/ethyl
acetate/chloroform = 3/1/1). The resulting residue is
suspended in diethyl ether-n-hexane, and then the
precipitates are collected by filtration to give the title
compound (570 mg) .
APCI-MS M/Z:360/362[M+H]".
Reference Examples 22-23

The corresponding compounds are treated in a similar
manner to Reference Example 20 or Reference Example 21 to

give the following compounds.

Ref. Ex. Physicochemical
Structure

No. Properties

/,l Cl
\ APCI-MS

M/Z:376/378

55 CH, o\v/L>o
TN,

N
@]
o Z Cl
o | APCI-MS
HN N
CHy “NH O\V/£> M/Z:431/433
23 0

/ ) [M+H]®
CHa W




301 / MZ:281[ MFNH4]+ o N CH3 CH | 3 0 CH3 0 0 CH3 APCI-Ms 31 0 CH3
M Z: 281 [M+NH4][ + N] 0 4 SEP 2006 228 O CH3CH APCI-Ms Br O 3 84% 05
MZ:329/331 32 [ MPFNH4 ] + N CH3 0 CH3 0 ,kCH3 APCI-MS O 33

M Z: 265 MrFNH4]+ N CH3 CH3 0 CH3 CH3 APCI-MS 34 | 0 CH3 M Z: 305[ M+H] +
0/ CH3 0 CH3 CH3 0 APCl-Ms 35 1 \ O CH322¢

10

15

Reference Example 24: t-Butyl (2-cyanophenoxy) acetate

o HC

OH o ccH,

O, —— Q™
N Sy

N

2-Cyanophenol (107.1 g) is dissolved in acetone
(1000 ml) and is added t-butyl bromoacetaté (200.0 g).
Furthermore, potassium carbonate (141.6 g) is added, and
then the reaction solution is heated under reflux for 2
hours. After allowing to cool, the insoluble materials are
removed by filtration, and then the insoluble materials are
washed with acetone several times. The filtrate and the
washing are combined, concentrated under reduced pressure
and treated with diisopropyl ether azeotropically. The
resulting residue is crystallized from n~-hexane~-diisopropyl
ether (5/1) (600 ml), and then stirred under ice-cooling.
The precipitates are collected by filtration, washed with
cold n-hexane-diisopropyl ether (10/1) (600 ml) several
times and dried to give the title compounds (194.5 g).
APCI-MS M/Z:251 [M+NH,]".
Reference Examples 25-36

The corresponding compounds are treated in a similar
manner to Reference Example 24 to give the following

compounds.

Ref. Ex. Physicochemical
Structure

No. Properties

N



MZ:281 [MNH4] + NCH3 0 CH3 0O CH3 \ 0 CH3 APCI-M5s 36 M Z: 265 [NHNH4]+
\ \ N Reference Exanple 37: (2-Cyanophenoxy)acetic acid OH 3 CqgQ é.@
CH3 1 O" OH N ~\Nt-Butyl (2-cyanophenoxy)acetate (300.0 Q) obt al he 5
in Reference Exanple 24 is dissolved in dichloronmethane (400 m), and
thereto is added trifluoroacetic acid (927 m ) and the mxture is stirred
at roomtenperature for 4 0 4 SEP 2006 229 hours. The reaction solution is
concentrat ed under reduced pressure, the resulting residue is suspended in

di et hyl et her—00—r)—and—di+sopropH %*hmcfEOO M) s poured._ thereto.
The precipitates are collected by filtra on N\gasred with dii sopr opyl
et her several tines and drjed to~glL%e t e conpauid-MSl98.4 g). ESI-MS
M Z:176][ M H| - I%gaerence| 38-49 TH?e coffespondi ng conpounds are
treated in a sini 10 n Ref erence Exanpl g M¥Z 130 GiMralHAS
foll owi ng clonpounds. Ref. . i &&ghem cal
0
. 0 CH -
O\/U\ )<3CH3 APCI-MS
0 M/Z:285/287
26 /@ CH5
cl [M+NH,]*
AV
o} CH -
O\/u\ /\<3CH3 APCI-NMS
- /@ 0~ SCH, |M/Z:329/331
' | IM+NE, T
Br N
NN
o) CH;
O\/Lk /1<CH3 APCI-MS
0 CH
28 /©/\ * |M/z:265[M+NH,]"
CH NS
3 ANV
0 CHj
CHs
o\/u\ /l< APCI-MS
0 CHs
29 o, M/Z:296 [M+NH,] "
N =
Ll SN
0
0 CH,
o M Ao
o CHy APCI-MS
30 . - M/Z:281 [M+NH,]*
I NN
CH,
CH,
| T e
;S O\)j\ )< 3 APCI-MS
31 O CHMe IM/z:281 [M+NH.
J
N




Structure No Properties o CH OGoH ESI-M5s 38 3 o0 M Z: 234 [MH]- N_OO
ESI-M5 Ov 'OH MZ:210/212 39 C [MH - NOESI-M5 0 v O—|B/!Z.254/2
40 ~ Br [MH - NO ESI-M5 41 OOCH MZ: 190 M H - CHSN 0 4 SEPUA03EP 2008
\ OCH ESI-M5 42 O\!'l / \ MZ:221[MH -\ NOO \ O"-""OHESI-M5 43 0
M Z: 206 M H] - 228
0 CH -
\\/Jl\ /J<5CH3 APCI-MS
o © o NcH, | M/2:329/331
32
[M+NH,4]*
NS
NN
CH CH,
; \/H\ )<CH3 APCI-MS
33 M/Z:265[M+NH,]*
Y
CH;,
CH
CH3 \l \)J\ /‘<3CH3 APCI—MS
~_N .
34 M/Z:305[M+H]
X
)<°”3
35
M/Z:281 [M+NHq]"
\\,/LL\ /J<:CH3
APCI-MS
36
M/Z:265[M+NHy4]"
Reference Example 37: (2-Cyanophenoxy)acetic acid
OH,C m+ _ o)
@/\\/”\ )< @i\)LOH
SN SN
t-Butyl (2-cyanophenoxy)acetate (300.0 g) obtained
5 in Reference Example 24 is dissolved in dichloromethane

(400 ml),

and thereto is added trifluorocacetic acid (990

ml) and the mixture is stirred at room temperature for 4



| \NCH3 CH3 0 ESI-M5 O0O44 OHMZ: 206[]MH- N ~0 ESI-M5 Br O v \OH
M Z:254/256 45 [MH N CH3 ESI-M5 46 0 OHMZ :190 [MH \ N)$$¢pEpms V5
CH3 N 47 OHMZ:247 MH N /CH3 ~ ESI-M5 48 O-CH M Z:206[MH - NCH3 0 O

" AOH ESI-M5 49 MZ: 190[MH " N O 4 SEP 2006
229

hours. The reaction solution is concentrated under reduced
pressure, the resulting residue is suspended in diethyl
ether (100 ml) and diisopropyl ether (500 ml) is poured
thereto. The precipitates are collected by filtration,

5 washed with diisopropyl ether several times and dried to
give the title compound (198.4 g).
ESTI-MS M/Z:176[M-H]" .

Reference Examples 38-49

The corresponding compounds are treated in a similar

10 manner to Reference Example 37 to give the following
compounds.
Ref. Ex. Physicochemical
Structure
No. Properties
)
- o ESI-MS
CHa OH
38 4 M/Z:234[M-H]~
ANY
0
o ESI-MS
O\V/M\OH ' M/2:210/212
39 ,
(M-H]"
cl N
NN

EST-MS
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O\\/Jl\
OH M/Z:254/256
40
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Br <:N

0]
O\v/“\ ESI-MS
OH

41 M/Z:190[M-H]"
CH,




231 Reference Exanple 50: [4-(N-Benzyl oxycarbonyl-N-

nmet hyl am no) - 2- cyanophenoxy] acetic acid OHC 3 CH O HsC O HaC B sePNobs \
OV Il OCH3I IOl I O~CH3 ii ZNHZNO ONH~N OHICCHO oI QI OH
O NONN CH3 CH3 N (1) t-Butyl 2-(4-nitro-2-cyanophenoxy)acetate (500 5
ng) obtained in Reference Exanple 29 is dp3ssolved in tetrahydrofuran (20
m), thereto is added 10% pal | adi um carbon (100 ng) and the m xture is
stirred for 2 hours under atnospheric hydrogen pressure. The insol ubl es

are renmoved in ~—+rat o1 ard—thenthe filtrate | 10 concentrated under
reduced pressure to give t-butyl (4- am no-2-cyanophenoxy)acetate (440 ny).
APCl - M5 M Z: 249 MtH] +. (2) t-Butyl f4-amn - cyanodEsmxyy acet ate (430 ng)
obtai ned in Reference Exanpl e 50( 5 di ssol in (15 tetrahydrofuran (10
m), is addef sattfated| sodiom hdr ogs carbonate gMARiDNL (MM ), and
then is addef benzyl chl orof ofmat €7( 358 ) under ijce-cooling. Under |ice-
cooling, thelreaction splutiongs stirred for 1 hourf and extracted wj|th
ethyl acetatg. The orgapic layer 1s.washedoZ20 Wt Jaturated brime;—di ed
over sodiumsul fate, evpporated to refove the sol vent under reduced
pressure. The resulting residus pUr N1 edolpy si l i %ﬁﬁscolunn 0 4| SEP
2006 43 - M/Z:206[M-H]"”
I NN
CHj
CH, 0
| O\V/H\ ESI-MS
44 OH )
M/Z:206[M-H]
N
Q ESI-MS
Br O\/I'L
45 OH M/Z:254/256
(M-H]"
AT
CH, 0
O\V/ﬂ\ ESI-MS
16 OH
M/Z:190[M-H]"
~
N
CHs
0 ESI-MS
CHy
47 ~ 0\)J\OH . -
M/7:247 [M-H]
AN
CH
e 3
O &)
ESI-MS
o\/U\
48 OH -
M/2:206[M-H]
N
CHa 0
O\V/u\ ESI-MS
49 OH
M/Z:190[M-H]"
NS




232 chromat ography (eluent: n-hexane/ethyl acetate = 9/1 followed by 3/1)
to give t-butyl (4-benzyloxycarbonyl am no- 2-cyanophenoxy) acgt@.;éﬁﬂﬁs ng) .
APCI -M5 M Z: 383[ MtH| +. 5 (3) t-Butyl (4-ben zyl oxycarbonyl am no=2="
cyanophenoxy) acetate (100 ng) obtained in Reference Exanple 50(2) is

di ssolved in N N-dimethyl formam de (3 ml)238ad thereto is added 60%

ol eagi nous sodi um hydride (12.5 ng). After the mxture is stirred for 20
mnutes at room 10 tenperature, nmethyl iodide (24.4 jil) is added thereto
dropwi se and the m xture is further stirred for one hour. To the reaction

solution i s ReTerehoraltilMal apequs: (B, YIb £ grbde, sobut i on and

extracted with ethyl acetate. The organic layer”is washed successively
with water awedh}ydagaineatzed jariopherdidyeth@veic sagiam sul fate and evapor at ed
to renove the solventg, Ehe resulting residue is purified by silica gel

3 o) —
col umn chronat ogra gk@ent: n-hexang/'tlfw| acetate = 9/1 foll uby
3/1) to give,t- yl [ 4- (R \/EMO CH, o \ﬁrﬁcm

benzyl oxycar bi¥nyY~- et hyl am QY —2< nophenoxy] a@/m%@g%mj).
APCI-MB M Z: 214 [ MeNH4] +. (4) t-Butyl

[ 4- (N-benzyl oxycar bonyl - N-net hyl ami no) - 2-cyanophenoxy] acetate (2.42 g)
obtained in Reference Exanple 50(3) is treated in a simlar nmanner to

Ref erence 25 Exanple 37 to gi ve@ﬁﬁ*ﬁ% | e conpound (2.06 g). ESR-MS
o] OO
HN

M Z: 339[ M H - . _Ref er ence oEx ii\lganop’henoxy)-li@@i opyri din O
(¢] r;l \\N
CH,

4 SEP 2006 233 ’2-®/agélt e @/\
I N
CH,

(1) t-Butyl 2-(4-nitro-2-cyanophenoxy)acetate (500
5 mg) obtained in Reference Example 29 is dissolved in
tetrahydrofuran (20 ml), thereto is added 10% palladium-
carbon (100 mg) and the mixture is stirred for 2 hours
under atmospheric hydrogen pressure. The insolubles are
removed by filtration, and then the filtrate is
10 concentrated under reduced pressure to give t-butyl (4-
amino-2-cyanophenoxy)acetate (440 mg) .
APCI-MS M/Z:249[M+H]".
(2) t-Butyl (4—amino—2—cyan9phenoxy)acetate (430 mg)
obtained in Reference Example 50(1) is dissolved in
15 tetrahydrofuran (10 ml), is added saturated sodium hydrogen
carbonate solution (10 ml), and then is added benzyl
chloroformate (355 mg) under ice-cooling. Under ice-
cooling, the reaction solution is stirred for 1 hour and
extracted with ethyl acetate. The organic layer is washed
20 with saturated brine, dried over sodium sulfate, evaporated
to remove the solvent under reduced pressure. The

resulting residue is purified by silica gel column



CK, "N (2-Cyanophenoxy)acetic acid (48.63 g) obtained in Reference Exanple
37 is dissolved in dichloromethane (1000 5 m), thereto are ad@iédEPx2008/!
chloride (26.34 m) and N, N- di met hyl formam de (10 drops) and the m xture
is stirred at roomtenperature for 3.5 hours. The reaction solution is
cooled on ice-bath, thereto is added 2-an2®®»-5 chl oropyridine (32.08 @),
and then pyridine (60.54 m) is 10 added. After 5 mnutes, the reaction
solution is warmed to roomtenperature and stirred overnight. To the
reaction solution is added ice-water, and the solution is adjusted to

about pH 4 mbmaeog%_ampoq@h%hezaﬁ%@%ﬁ}g@f %Cﬁ%%f act g, i th

chloroform The organi¢c layer is wash ssively wWth water,

sat ur at ed aQUEDUSeEOHyUvaydtaggmveC@LQQﬂgﬁeGﬂu$éﬁﬁyﬂéﬁfﬁéfﬂdﬂ§iaﬁ#ﬂ&m

over sodium sulfate and evaporated to renove the solvent. The Tesulting
residue i s suspendpbenhnxghboerthoem(étllymegcet ate and coll ected by
filtration to give (2-cyanophenoxy)-N- (5 20 chloropyridin-2-yl)acetamn de
(51.58 q). %ﬁ?gﬁﬁﬁnﬁ/éf BRéM+HITtrate is concentrated under reduced
pressuge, and then silica_gel colum_chromatography (el uent:

chl oroform to giv§3fE%l%¢€?%bg%ﬂﬁﬁhﬁﬂl?EZ?S@bﬁyylAPéﬁowg'
Cor rospond R RBRRSIRAY AP OF Bat ShCi RO SIRALRES rah A STIeH drinseke
g(?gglt 5r 21E§(.Q(QNZ)Y§IS5£ ggg%?lh.ggw g N?ﬁm(l%%yl%o@%{amip s('§9n(ﬁnergr(1:c?l
thereto is added 60% oleaginous sodium hydride (12.5 mg).
After the mixture is stirred for 20 minutes at room
10 temperature, methyl iodide (24.4 pl) is added thereto
dropwise and the mixture is further stirred for one hour.
To the reaction solution is poured saturated agueous
ammonium chloride solution and extracted with ethyl acetate.
The organic layer is washed successively with water and
15 saturated brine, dried over sodium sulfate and evaporated
to remove the solvent. The resulting residue is purified
by silica gel column chromatography (eluent: n-hexane/ethyl
acetate = 9/1 followed by 3/1) to give t-butyl [4-(N-
benzyloxycarbonyl-N-methylamino)-2-cyanophenoxy]acetate (91
20 mg) .
APCI-MS M/Z:414[M+NH,]".
(4) t-Butyl [4—(N-benzylokycarbonyl—N—methylamino)—
2—cyanophenoxy]acetate (2.42 g) obtained in Reference
Example 50(3) is treated in a similar mannef to Reference
25 Example 37 to give the title compound (2.06 g).
ESI-MS M/Z:339[M-H] .

Reference Example 51: (2-Cyanophenoxy)-N-(5-chloropyridin-



Br / APCI-M5 HN N52 0 0 MZ:332/334 [MMH+ CI CH3 HN N APCI-MS 53 0 o
MZ:268[MtH + ~/ N CH3 /1 HNN N APCI-MS 54 cH3 0-1-\O M Z: 3deSERHE U |

N OrCl NAPCI-M5 HNJ]:~ 55 0~0 MZ:332/334[M+H| + ci N $ 4 SEP 2116
235 HN \N APCI-MS C 56 o M Z: 366/ 368 MrH] + Br
233

2-yl)acetamide

(2-Cyanophenoxy)acetic acid (48.63 g) obtained in
Reference Example 37 is dissolved in dichloromethane (1000
5 ml), thereto are added oxalyl chloride (26.34 ml) and N,N-
dimethylformamide (10 drops) and the mixture is stirréd at
room temperature for 3.5 hours. The reaction solution is
cooled on ice-bath, thereto is added 2-amino-5-
chloropyridine (32.08 g), and then pyridine (60.54 ml) is
10 added. After 5 minutes, the reaction solution is warmed to
room temperature and stirred overnight. To the reaction
solution is added ice-water, and the solution is adjusted
to about pH 4 with 10 % hydrochloric acid, and then is
extracted with chloroform. The organic layer is washed
15 successively with water, saturated aqueous sodium hydrogen
carbonate and saturated brine, dried over sodium sulfate
and evaporated to remove the solvent. The resulting
residue is suspended in chloroform-ethyl acetate and
collected by filtration to give (2-cyanophenoxy)-N- (5-
20 chloropyridin-Z-yl)acetamide (51.58 g). Furthermore, the
filtrate is concentrated under reduced pressure, and then
purified by silica gel column chromatography (eluent:
chloroform) to give the title compound (11.50 g).
APCI-MS M/Z:288/290 [M+H]*.



N 57 0 MZ:302/304[M+H + I\ CH3 N Cl_HN N APCl - VB

N C APCI-MS HN J:::
HN N APCl - M5 59 v \ " o0k SEP32080 320

58\ o MZ:329/331[MH + N Il N 0 C

[MMHH+ N CHs ~CI HN Nl APCI-M5 60 o | o MZ: 451/453 [M#H + "0/ \N CH3
CH3 \ APCI-M5 O HNNG61 O O--- MZ: 318/320 [MH + N O 4 SEP 2006 236
Cl 234
Reference Example 52-66
The corresponding compounds are treated in a similar
manner to Reference Example 51 to give the following
compounds.
5
Ref. Physicochemical
Structure
Ex. No. Properties
Z Br
X~
ey APCI-MS
52 o\/go M/Z:332/334 [M+H]"
AN
CHa
=
TN Y APCI-MS
53 o\/go M/Z:268 [M+H]"
N
CHs
=
| NS APCI-MS
54 ?% O\V/LEO M/Z:326{M+H]"
0
i
o]
Cl
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N
HN APCI-MS
55 o\/go M/Z:332/334 [M+H]"
cl
N




HN N APClI - M5 62 Br Op M Z: 366/ 368 MtH+ CI  CH3 HN N APCI - M5 63 QO

M Z: 302/ 304 MtH| + 1-1 N Cl  CH3 APCI-MS 64 CH3 ~ HN N p M Z: 8 BEPs Mb4+-H] +

Cl-/CH3 OHNNAPC -M5 65 0 0 MZ:318/320[ MtH + N CI CH3 HN N APClI - M5 66

Op M Z: 302/ 304 MtHl + N Reference Exarrpl e 67:

(2 Cyanophenoxy) - N- (4--chl or ophenyl') - %t amde 0 4 SEP 2006 237 C HN O
N (2- CGyanophenoxy)acetic acid (30.00 g) bt ained in Reference Exanpl e 37

is dissolved in N, Ndinethylformam de (300 ml), thereto are added

4-chloroaniline (25.9 g), 4

Ci
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N
Cl
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\ APCI-MS
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N
Cl
g
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58 \/& | M/Z:329/331[M+H]?
J
O
Cl
a
\
\/1\\ APCI-MS
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A\?
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S AP
N Sy CI-MS
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O N X
N
SRR
Cl
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5 di net hyl am nopyridine (22.7 g) and 1-ethyl-
di met hyl am nopropyl ) car bodi i m de hydrochloride (35.6 Q)
the m xture is stirred for
solution is concentrated under
is diluted with 10 et hyl
5% hydrochloric acid, water and

wat er ,

sul fate and evaporated to renove the
suspended in diisopropyl

3 hours at room

sol vent .
et her,

t emper at ur e.
reduced pressure and the resulting residue
acet at e-t et r ahydr of ur an,
%%ﬁlJrated
The resulting residue is

and then the preC|p|tates are coll ected by

3-(3-

The reactio

n

succ@sserelnosand

washed successively with
sodi um

brine, dried over

15 filtratijon to givle the t|tIe conmpound gy APEH=NG
M Z: 287/ 289 M+H] +. Ref erence Exanpl es 6 1yThe correspondi ng conpound
treated inja simlar, manner to Referengg EXanple i% g& %lve the follo
20 conpounds. 14 SER 2016 238 FEf%}j?Eg si cocheff*€ Structure No
Properties |Br ARClI-NS5 HK/I 7831/ 333 68 [ \ C Q
APCI-M8 69 | \ 0 o |MZ: 26 £ o M/&f3%%7bE8[H+ﬁH3
N
i
=
|
CH3 HN N APCI-MS
63 O\V/th M/Z:302/304 [M+H]*
N
> Cli
CHH s APCI-MS
HN™ N -
CH
64 {\/N\[:::[jif/ibo M/Z:359/361 [M+H]*
Ny
ci
g
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AT APCI-MS
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Jy
Ci
g
CHa N Xy APCI-MS
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NN

Reference Example 67:
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(2-Cyanophenoxy) -

—(4—chlorophenyl)—
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N Ng




HN APCI-M5 o M Z:271[MtH + 70 CI N JJCH3 HN APCI-MS 71 0 M Z: 283[ M+H]
N Reference Exanple 72: 3- Am no- 5-net hoxycar bonyl - N- ( 5- Ch|OFSHNSEFﬂZM62 yl)
benzof uran-2-carboxanmide CI _ HNNH,OOCO ~ N H3C N H3C, 050
NH2 14 SEP 2006 239 2-(4- Methoxycarbonyl - 2- cyanophenoxy) - N- ( 5- _
chl oropyridin-2-yl)acetam de (1.73 g) obtzihed in Reference Exanple 20 is
di ssolved in N, N-di nethylacetamde (15 m ), thereto is added sodi um
carbonate (160 ng) and the mixture 5 is stirred at 100C for 2 hours. After
allowing to cool, to the reaction solution is poured ice-water, and the
resulting precipitates_argcollected by filtration, washed successively
wth water, tetrahydgéiggén and diethyl ether and dried to give the title
conmpound (1 20 9) | -M5 M Z: 346/ 348[ MitH] +. Ref erence Exanple 73:

3- Ami no- 5- net hoxy, c bonylnethyl N (5-
chl oropyri di -y be&nzof ur an- 2- car boxam de C

(2-Cyanophenoxy) acetic acid (30.00 g) obtained in
Reference Example 37 is dissolved in N, N-dimethylformamide
(300 ml), thereto are added 4-chloroaniline (25.9 g), 4-

5 dimethylaminopyridine (22.7 g) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (35.6 g)
sﬁccessively and the mixture is stirred for 3 hours at room
temperature. The reaction solution is concentrated under
reduced pressure and the resulting residue is diluted with

10 ethyl acetate-tetrahydrofuran, washed successively with
water, 5% hydrochloric acid, water and saturated brine,
dried over sodium sulfate and evaporated to remove the
solvent. The resulting residue is suspended in diisopropyl
éther, and then the precipitates are collected by

15 filtration to give the title compound (44.00 g).

APCI-MS M/Z:287/289[M+H]"
Reference Examples 68-71

The corresponding compounds are treated in a similar
manner to Reference Example 67 to give the following

20 compounds.



HNNHil0 "0 3.~ it ONN-CI H3CO3CO0 0 31,11 N NH2

2-[ 2- Cyano- 4- (et hoxycar bonyl net hyl ) phenoxy] - N- (5 15 §4 SEP 2006

chl oropyri di n-2-yl)acetam de (500 ng) obtained in Reference Exanple 21 is
di ssolved in N, N-di nethyl acetam de (15 m), thereto is added sodi um
carbonate (74 ng) and the mxture 1is s%irred at 100C for 16 hours. After
allowing to cool, -to the reaction solu PBn is poured ice-water and
extracted 20 with ethyl acetate. The organic |layer is washed successively
with water and saturated brine, dried over sodiumsulfate and evaporated
to renove the solvent. The resulting residue is purified by silica gel
colum chromat ography (el uent: n-hexane/ethyl acetate/chloroform= 14 SEP
2006 240 3/1/1), suspended 1 n diethyl ether-n-hexane, and then the
precipitatds B@®. dotlecqted by filtration to give ti t{|Bhy=<argudiend (480 pg) .
APCl - M5 M Z: 360/ 362[ MtHl] +. 5 Ref e¥ericet Bxainpl e 74:
3- Ani no- N- ((5-chM8ropyrildi n-2- yl) henzofuran- 2- car bg:BnfirerEi®s 0: 0 N NCI
NH2 (2- Cyanophenoxy) - N{(5-chl or opyri di n- 2yl )abet anijde (150.00 g) obt pi ned
in Referenge Exanple 51 is dissolved i N- di netdpd@aaeet am de (1500

m ), theretjo is added godi um carbonatl_ﬁ‘ 68,8 g) and|the m xture is stifred
at 70C for |7 hours. Affter allowing tg cool, the reaM/izBXol3g3ion is
poured to ilce-wakt%r, and the Oi\Lpgﬁo ecipitates jare collected by
filtrationjand washed With several” tines. 15 Thid!gtleci pitates arg
di ssol ved ijn et hyl acet|ate, d_wth water and gaturated brine, dr|ed
over sodiumsulfate N

APCI-MS
69 O\v/i§b

M/Z:267 [M+H]"

APCI-MS
70 0\/\\\0

M/Z:271[M+H]*

APCI-MS

M/Z:283 [M+H]*

Reference Example 72: 3-Amino~5-methoxycarbonyl-N-(5-
chloropyridin-Z—yl)benzofuran—2-carboxamidé

Jfa],C

HN" N




and the organic layer is treated wth activated charcoal. The insol uble
materials are filtered, and then the filtrate is concentrated qﬂﬁigmm
reduced pressure and t he resulting 20 residue is suspended in d|e
ether-ethyl acetate. The precipitates are collected by filtration, washed
with diethyl ether, and dried to give the3¢itle conpound (119.33 g).
APCl - M5 M Z: 288/ 290 M+H] +. 25 Reference Exanples 75-96 04SEP2Q6 241 The
correspondi ng conpounds are treated in a simlar manner to Reference
Example 72, 73 or 74 to give the follow ng conpounds. Ref. EXx.

L N o by o el Rt e e Bt Snes T IR ) " Capai- v 77
{) }VI (ZII-L'Z%GAZ’/CI&?%%% ?‘1dw220¥g®|agété‘ﬂgiew§ 1787309'\‘/’ %&%]:L/r%%g[lwlﬂefe% po HN

Example 20 is dissolved in N,N-dimethylacetamide (15 ml),
thereto is added sodium carbonate (160 mg) and the mixture
5 is 'stirred at 100°C for 2 hours. After allowing to cool,

to the reaction solution is poured ice-water, and the
resulting precipitates are collected by filtration, washed
successively with water, tetrahydrofuran and diethyl ether
and dried to give the title compound (1.20 g).

10 APCI-MS M/Z:346/348 [M+H]"
Reference Example 73: 3-Amino-5-methoxycarbonylmethyl-N-(5-
chloropyridin-2-yl)benzofuran-2-carboxamide

~.-Cl
HN \NI

HSC.OEK/GQ\/&O : )‘\/Q/\X_« QCI

=N

2-[2-Cyano-4- (methoxycarbonylmethyl)phenoxy] -N- (5-
15 chloropyridin-2-yl)acetamide (500 mg) obtained in Reference
Example 21 is dissolved in N,N-dimethylacetamide (15 ml),
thereto is added sodium carbonate (74 mg) and the mixture
is stirred at 100°C_for 16 hours. After allowing to cool,
to the reaction solution is poured ice-water and extracted
20 with ethyl acetate. The organic layer is washed
successively with water and saturated brine, dried over
sodium sulfate and evaporated to remove the solvent. The
resulting residue is purified by silica gel column

chromatography (eluent: n-hexane/ethyl acetate/chloroform =



OHN\ / FAPCI-M5 80 OMZ:271[ MtH NH2 8 4 SEP 2006 242 HN APCI-MS 81
0 cH3 MZ:283[MtH + NH2 CH3 0 HN / CH3 APCI - MS 82 | 0NMZ:32‘6{§’FP-I](§MGO
NH2 o HN\ / -d APCI-MsS 83 N M Z:322/324[ M+H + C / 0 NH2 O HN

APCI-M5 84 Br O N, MZ:366/368[ MtrH + NH2 COHN CI APCI-MS 85 CH / O N
M Z: 302/ 304[MtH + 3 NH2 O A HN APCI - M2486 -0 1IN+ o N M Z :333/335 [ M+H|
+ ONH2 o FiN~/,/ C APCI-M5 ~,\, 87 0 o M Z:318/320[ MtH] + CH3 NH2 CH3 O
HN, CI N APCI-MS 88 M Z:376/378[ MtrH + 0O NH2

3/1/1), suspended in diethyl ether-n-hexane, and then the
precipitates are collected by filtration to give title

compound (180 mg).
APCI-MS M/Z:360/362[M+H]".
5 Reference Example 74: 3-Amino-N-(5-chloropyridin-2-

vl)benzofuran-2-carboxamide

H —
O N Cl
@—«Jﬁ}’

NH,

(2-Cyanophenoxy)-N- (5-chloropyridin-2-yl)acetamide

(150.00 g) obtained in Reference Example 51 is diésolved in

10 N,N-dimethylacetamide (1500 ml), thereto is added sodium
carbohate (60.8 g) and the mixture is stirred at 70°C for 7.
hours. After allowing to cool, the reaction solution is
poured to ice-water, and the resulting precipitates are
collected by filtration and washed with water several times.

15 The precipitates are dissolved in ethyl acetate, washed
with water and saturated brine, dried over sodium sulfate
and the organic layer is treated with activated charcoal.
The insoluble materials are filtered, and then the filtrate
is concentrated under reduced pressure and the resulting

20 residue is suspended in diethyl ether-ethyl acetate. The
precipitates are collected by filtration, washed with
diethyl ether, and dried to give the title compound (119.33
gl .
APCI-MS M/Z: 288/290[M+H]*.

25 Reference Examples 75-96



i 4 SEP 2006 243 0 Chi a NHHCl APCI-MS 89 COi O NMZ 431/433 [ MH] +
ONH2 0 HN N/ APCI-M5 90 ~j o CH3 NH2 M Z: 451/453 [MrH + @HESEP 2060 HN

O APCI-MS5 91 N - ~/ MZ:318/320[MtH + O NHZ Br O HN -O APCI-MS 92 O 4N
M Z: 366/ 368 MFH| + NH2 CH3 O HN ON' C APCl - M5 93 M Z: 302/ 304] MrH| + 0 NH2

CH3 CH3 ) -\/NOHN\ / APCI-MS 94 | N &4z 359/361[ MH + NH2 CH3

The corresponding compounds are treated in a similar
manner to Reference Example 72, 73 or 74 to give the

folleing compounds.

Ref. Ex. ' " | Physicochemical
Structure
No. Properties

APCI-MS

75 M/Z2:332/334 [M+H]?

——<f::>—— 3 | APCI-MS

M/Z:268[M+H]"

76

APCI-MS

77 M/Z:287/289 [M+H]*

M/Z2:331/333[M+H]"

APCI-MS

%O‘
ot
%“@

) : @ ARCI-uS
CW

——<::j>—— APCI-MS

M/Z:271[M+H]"

80




APCI-M5 OHNCI 95 N M Z:318/320[MtH + O NH2 0 4 SEP 2006 244 CH3 O HN \
Cl APCI-MB 96 N/ M Z: 302/ 304 MtH + O NH2 Reference Exanpl & bSEP 2006

(2- Cyano- 4- hydr oxyphenoxy) - N- (5- chl oropyridin-2-yl)acetamde O\ Cl 0 C
ONI~ON MO\ : CNHO"a 5 To the suspension of

(2- cyano- 4- met hoxyphenoxy) - N- (5-chl or opyz42li n- 2-yl )acet am de (40.0 Q)
obtained in Reference Exanple 59 in dichloronethane (2000 m), boron
tribromde (173 g) is added at -58C dropwi se over 40 ninutes. The reaction
solution i s sti++red—tor—26-hours—10 with I(nnpi ng-the internal fenperature
bet ween -20Q and 0C, |[and then poured n i ce-water._ The precipitated

solidis collected by f atPon, TN % wat APCAMESt hen dried |under
reduced pressureg; A part _ eSul titng” sol i@Hs( 37, g%) [ 24.3 ¢
thereof is purified by srk¥Ca I ® col um chr omat%é%a %wgﬁbent:

chl or of or mi met hanol ={50/1- -10/\}), to give the title conpound (17.0 ) .|
APCl - M5 M Z: 30471 306{ MrH=+—Reference—Exanmpte—98:

3- Anmi no-5 hydroxy N (5 %nal oro yrlc()jl n HN2 4 /beréﬁaof u&ggI_ZMgar boxam de
N

5 M/2:326 [M+H]*

82 o

o NH,
o) HN_ \N / Cl | APCI-MS
83 M/Z:322/324 [M+H]"
cl o
NH,
0 HN \N / Cl APCI-MS
84 : M/Z:366/368 [M+H]"
Br 0
NH,

0] HN \ / Cl APCI-MS

N
85 o 5 M/Z:302/304 [M+H]"
3
NH,
O HN \ / Ccl | APCI-MS
\ :
| 86 -o\N+ 5 M/Z:333/335[M+H]*
lcla NH,
o] HN \ / Cl APCI-MS
N
87 o \, M/Z:318/320 [M+H]"
CI:H3 NH,
CH, 0 HN Cl
| \—’/ | APCI-MS
88 ﬁf\o © M/Z:376/378 [M+H]"




H i Il ONNC HOO/ % 20 NH2 O 4 SEP 2006 245

( 2- Cyano- 4- hydr oxyphenoxy) - N- (5- chl or opyri di n-2- yl)acet am d!‘(§§ﬁ 2%)
obtained in Reference Exanple 97 is treated in a simlar nmanner to

Ref erence Exanple 73 to give the title conpound (274 ng). 5 APCI-NMS

M Z: 304/ 306] M+rH] +. Ref erence Exanpl e 99: {43t - But hoxycar bonyl net hoxy- 2-
cyanophenoxy) - N-(5-chl oropyridin-2-yl)acetamde o Cl C J~I1 p/ O ~N
HOI / \~H3 COH NHSCCHONSO

(2- Cyano- 4- hydroxyphe IU)\_yO' N—-(-5—chtoropy+reii—2—30—yracetam-de—{5-+45 Q)
obt ai ned i n|Reference le 97 is dissolved in acetone (160 M) and to
the solution, are added si um car bonate ( 8 g), t-butyl bronpacetate
(4.58 g) and sodium i ocﬁ"bl N 3. eac N BREIHNDN is  heated
under reflux for_ 8 hour,qtheret e added addltl onal cesium carbonate
(1.89 g), t-butﬁ9bromaﬁc 2 I)Oand sodi uri/ Do e/ {B7MHEG) " and t he
m xture is |heated under ef | ux for addi tional 14 |hours. After allow|ng to
cool, the reaction soluti 8nis pour ed fo an i ce-water, adjusted pH 142
wi th 10% hydrochl oric|acid and 20 extracted vvith et hyI acetate. The onganic

| ayer is drifed over sodiumsutfate amd evapUI to—renmove—the—sotvent .
The resulting residue|is purlfbe b\’yii;tlcz | um
APCI~-MS
N
90 @A L, Hy M/Z:451/453 [M+H]"

‘G APCI-MS
91 M/Z:318/320 [M+H]*
—<i>— APCI-MS
92 % M/7:366/368 [M+H]"
CHa —
0 HNO—CI APCI-MS
93 X N M/7:302/304 [M+H]*
NH,
CHs

\/N (o] HN \ / q APCI-MS
N
94 %o M/Z:359/361 [M+H]*
. — APCI-MS
0 HN \ / Cl
95 N M/Z:318/320 [M+H]"
Y |




chr omat ogr aph el uent: hexane/ethyl acetate = 3/1, 2/1 followed by 1/1)
and furtgerg0¥e§ purified by NHsilica gel 25 colum chronatdbksshmnm
(eluent: hexane/ethyl acetate = 2/1 0 4 SEP 2006 246 followed by 1/1) to
give the title conpound (4.02 Q) QPCI II\/B JIi\]/!Z: 4&3/ 420[ M+H] +. Reference

Exanpl e 100: 3- Ami no-5-t-but oxycar bonyl mes hpxy-
(S-SEIoropyridin-2-y|)benzofuran-z-carboxanide "HONNOC O0:~-OH3CO0/ 3
0 N H 5 H3C (4-t-Buthoxycarbonyl net hoxy-2-cyanophenoxy) - N- ( 5- _
chloropyridih-2-yl)acetamde (8.18 g) obtained-in Reference Exanple 99 is
treated in d simlar fannef™ o Reference_ anple [73 to give the titleg
conpound (5.[72 g). 10|APC X |, Refierenge Exanpl e 101:
3- Anmi no- 5- ( 2- met hoxyet ho di n-2-yl) )
benzof ur an- 2- carboxani|de N O~ HQIKZt38RX30K3E+@]70 [\ N
JO N NC |[H3C0O0 0 INH2 ) _

(2- Cyano- 4- hydr oxyphenoxy) - N-(5|qﬂloropyr|d|n 2 15 y!)ape{anlde (100 ny)
obtai ned in Reference Exanple 97 15 dissotved T tetrahydrofuram—an
thereto are added 2- nethoxyethanol (9.30 m) and triphenyl phosphine (31.0

9),

Reference Example 97: (2-Cyano-4-hydroxyphenoxy) -N- (5-

chloropyridin-2-yl)acetamide
c

e e
o ik
MeO CN HO CN
5 To the suspension of (2-cyano-4-methoxyphenoxy) -N-

(5-chloropyridin-2-yl)acetamide (40.0 g) obtained in
Reference Example 59 in dichloromethane (2000 ml), boron
tribromide (173 g) is added at -58°C dropwise over 40
minutes. The reaction solution is stirred for 26 hours

10 with keeping the internal temperature between -20°C and 0°C,
and then poured to an ice-water. The precipitated solid is
collected by filtration, washed with water, and then dried
under reduced pressure. A part of the resulting solid
(37.2 g), i.e. 24.3 g thereof is purified by silica gel

15 column chromatography (eluent: chloroform/methanol = 50/1-
10/1) to give the title compound (17.0 g).
APCI-MS M/Z:304/306[M+H]"
Reference Example 98: 3—Amino—5—hydroxy—N—(5—chloropyridin—

2-yl)benzofuran-2-carboxamide

\
[ I/H N-/
HO o]

>0 NH,



0 4 SEP 2106 247 and further diethyl azodicarboxylate (22.2 m) is added
dropwi se under ice-cooling. The reaction solution is warned §# SEPO?JB
tenperature and stirred for 17 hours and concentrated under reduce
pressure. To the resulting 5 residue is poured diisopropyl ether, and the
insoluble materials are renoved by filtrz53on, and then the filtrate is
concentrated under reduced pressure. The resulting residue is purified by
silica gel colum chromatography (eluent: chloroformethyl acetate = 10/1)
to give [4-(2 10 net hoxyet hoxy) - 2- cyanophenoxy] - N- (5- chl or opyri di n- 2-
yl)acetam de (71.48 I j hi;chci .spext step

w t hout further purs%%%éﬁ?fhf $¥§§§%%§%i§é§%g?g65FN§P¥§59E¥§9éﬁ§ rude
material copl padeBgmide(232% mg) obtained in Reference Example 07 is

met hoxyet hoxy) - 2- cyanophenoxy] - N- (5-chl oropyridin-2- yl)acetamde (71.48 g)
obt ai ned i ntRedtednte ExatpiéatOhbhheri $ot Redie@@nide TxIMPlleal7 RIS 1 ¢

Reference Exanple 72 to give the title conpound (24.40 g). APC -
M Z: 362/ 364 M HF ¥t 1e2gomeperendé’Exagpl-es 102- 106

(2- Cyapo- 4- roxyphenoxy) - N-(5-chl oropyridin-2 yl)acetam de obtained in
Refereﬁce EgéﬁﬁT%¥9¥?§ha%€Héogéﬁfﬁésponding al cohol are treated in a

simlar man ef.erence Exanple 101 to give the follow ng conpounds. O
4 SEP 2006 ﬁ%ﬁ%‘%%%?.g é%%‘PcScEgmngél t‘%PFﬁ]‘E’f‘&F@%?.nY&B\et%P St os APCI - MB
CH3 O HN cyanophenoxy)-N- (5-chloropyridin-2-yl)acetamide
cl
J[::[jj/J\H \N O\/j\N \NI
HO N HGy 0 Q/\ "
N o] X
H3C>(CH»JO]/\ \N

(2-Cyano-4-hydroxyphenoxy) -N- (5-chloropyridin-2-

10 yl)acetamide (5.75 g) obtained in Reference Example 97 is
dissolved in acetone (160 ml) and to the solution, are
added cesium carbonate (8.08 g), t-butyl bromoacetate (4.58
g) and sodium iodide (3.64 g). The reaction solution is
heated under reflux for 8 hour, thereto are added

15 additional cesium carbonate (1.89 g), t-butyl bromoacetate
(840ul) and sodium iodide (875 mg) and the mixture is
heated under reflux for additional 14 hours. After
allowing to cool, the reaction solution is poured to an
ice-water, adjusted pH 1-2 with 10% hydrochloric acid and

20 extracted with ethyl acetate. The organic layer is dried
over sodium sulfate and evaporated to remove the solvent.
The resulting residue is purified by silica gel column
chromatography (eluent: hexane/ethyl acetate = 3/1, 2/1
followed by 1/1) and furthermore, purified by NH-silica gel

25 column chromatography (eluent: hexane/ethyl acetate = 2/1



~X ~X C MZ: 375/377 102 ON+ CHs NH2 [MtH CI APCI-M5 103 Oo N

M Z: 406/ 408 CH3 NH2 + [MrH O APCI-MS 104 M Z: 466/ 468 D H(Q gppligesl M-H
] + H3 CH3 CH3 APCI-M5 105 OO HN ~ Cl N MZ:461/463 CH3 NH [MrH + z CH
CH3 0\ OHN\ G APCI-M5 CH3 N 106 o HO/ NH2 OM Z: 46 3/ 465

[ MtH + Reference Exanple 107: (2, 4- Di cyandéphenoxy) - N- ( 5- .

chl oropyridin-2-yl)acetamde HQG C ONI N . OC N - d N HNN
~~N 5

followed by 1/1) to give the title compound (4.02 g).
APCI-MS M/Z:418/420[M+H]".
Reference Example 100: 3-Amino-5-t-butoxycarbonylmethoxy-N-

(5-chloropyridin-2-yl)benzofuran-2-carboxamide
H —
e
N
H,C._O %
le7/ Yo o
¢ O

(4-t-Buthoxycarbonylmethoxy-2-cyanophenoxy)-N- (5-
phloropyridin—2—yl)acetamide (8.18 g) obtained in Reference
Examplé 99 is treated in a similar manner to Reference
Example 73 to give the title compound (5.72 g). |

10 APCI-MS M/Z:418/420[M+H]".
Reference Example 101: 3-Amino-5- (2-methoxyethoxy)-N- (5-

chloropyridin-2-yl)benzofuran-2-carboxamide

H 3 O\/U\ N
N" N
HO SN H
He 00 Sy

N =
o N—<—:/>—C|
—_— o p N
HC "0 0
NH,

(1) (2-Cyano-4-hydroxyphenoxy)-N-(5-chloropyridin-2-
15 yl)acetamide (100 mg) obtained in Reference Example 97 is
dissolved in tetrahydrofuran, and thereto are added 2-

methoxyethanol (9.30 ml) and triphenylphosphine (31.0 g),



0 4 SEP 2006 249 4-Ntrobenzonitrile (3.02 g) and potassiumcyanide (2.02
g) are dissolved in dinethyl sulfoxide (100 m) and stirred gy §gp3§péor an
hour. The reaction solution is allowed to cool until roomtenperat and,
thereto are 5 added potassi um carbonate (1.49 g), 2-chloro-N(5-

chl oropyridin-2-yl)acetam de (10.42 g) olgga ned in Reference Exanple 20(1)
and sodiumiodide (8.76 g), and the mxture is stirred at 60C for 4.5
hours. The reaction solution is poured to water, and the precipitated
solids 10 are collected by filtration, washed with water and dried in air.

Th It Lid is disselved in.ethyl acetate, dri dj
Cultate, cvaR rEn kD RSOt Retlofolhe iReE Treatcd précasksd The

I ti i j fied. L i I I t, h I t:
exanel oty 1o coer araes £PE-POY1T Ay “ardR RERATReT SeIELRY PR due 1o

hexane/ et hyl 15 acetate = , t hen the r esulti

suspended iwaghdyl tacebametdinbseREQRY! aekher i rHag fg&ethhb%&%ﬁfﬁkﬁ
collected by filtration and dried to give the title conmpound (2.81 g).

APCl - VS M Zc313¢31 64 e und2® RefiecedcerkExamplee 108 the resultin

3- Ami no- 5-cyano- N- (5-chl oropyri din- 2-yl) benzofuran-2-carboxanide 0 CI OH
N "N N cfesidpaiin RowrefHdiisopaopydy etbprenaxy) thNe( Snsbllaidpyri di n- 2

yl )acet am de él.OZhg) obtai ned in Reference Exanple 107 is 25 treated in a
similar narffereI b2 Ref BFenEBTEYXaApPE 731tsagipa,0asgpthen the filtrate

is concentrated under reduced pressure. The resulting
residue is purified by silica gel coiumn chromatography
(eluent: chloroform/ethyl acetate = 10/1) to give [4-(2-
10 methoxyethoxy)—2—cyapophenoxy]—N—(5—chloropyridin—2—
yl)acetamide (71.48 g) as a crude material, which is used
for next step without further purification.
- APCI-MS M/Z:362/364 [M+H]".
(2) The crude material containing [4- (2~
15 methoxyethoxy)—2—cyanophenoxy]—N—(S—Chloropyridin—Z—
yl)acetamide (71.48 g) obtained in Reference Example 101 (1)
is treated in a similar manner to Reference Example 72 to
give the title compound (24.40 g).
APCI-MS M/Z:362/364 [M+H]*.
20 Reference Examples 102-106
(2-Cyano-4-hydroxyphenoxy) -N- (5-chloropyridin-2-
yl)acetamide obtained in Reference Example 97 and the
corresponding alcohol are treated in a similar manner to

Reference Example 101 to give the following compounds.



250 the title conpound (0.96 g). APCI-Ms M Z:313/315[ M-H +. Reference
Exanpl e 109: (3-Chl oro-2-cyanophenoxy)-N-(5- chl oropyr| di n- %ﬁtﬂooﬁsam de
Cl ac d On~d O call, II~-TNCYOO-HNHONHO HC O call HHO
C NpO-'"~ ~HNCC N\N 504 (1)

2-Cl oro-N-(5-chl oropyridin-2-yl)acetam de (30.68 g) obtained in Reference
Exampl e 20(1) is dissolved in NN di nezhyl formam de (500 ml), thereto is
added sodium acetate (24.55 g) and the mxture is stirred at 60C for 5
hours. 10 The reaction solution is diluted with ethyl acetate, washed
successively with water and saturated brine. The solution is dried over
magnesi um sul fate, treated with activated charcoal, and the filtrate is
concent r gted undEILIUGULcd presstfre—FHhe—+esu--nrg+resi-due—t-s—suspended in
n- hexane |15 ryyd, the resulting crystals are coll ected vashed
wi th n-hexane, and dried to givetha&Buehl oropyridin- %};éiéégﬁéﬁ&al
2-yl)-2-4qcBkoxyacet am de (30.58 g). APCI-NM5s M Z: 229/ Zdeé—ﬂt+ie§ 2)
2- Acet oxy|- N- (5-chljoropyridin-2-yT)acet am de 20 (303 i i

Ref erence Exanpl e 109(1 i s suspended —r?(irfl (1208cmdMs and thergto i s
M/Z:375/377

added potlassi um 0 4 SEP 2016 m
102 N o
\/\
© (M+H]™

H~—<\i/>-c1 | apcI-Ms
103 ~_O N :
o NN 5 M/7:406/408
NH, :

|
C

Ha [M+H]*

o = APCI-MS
HN—<N:/>‘CI
104 O\;l\ : M/7:466/468
O (0]
NH, [M+H] +

H3 CH3
c
Hs APCI-MS

: O 0 Q HN—@CI
\

105 \E9 | N—7 M/2:461/463

/\/\o 0) .

CHj [M+H]

CH
Cﬂé i /%G APCI-MS
\/\

106 © M/2:463/465

[M+H]™

Reference Example 107: (2, 4-Dicyanophenoxy) -N- (5-

chloropyridin-2~yl)acetamide

H
0 CI/\H/N\ENJ 0 ~~OC
o 0] = cl \)'L |

=
PO - _Coowe




carbonate (22.0 g) under ice-cooling. The reaction solution is warned to
roomtenperature, stirred for 0.5 hours and concentrated und iéggd d
pressure. To the resulting residue are poured ethyl acetate ? %ﬁf and
5 ice-water (1000 m ), and then the m xture is extracted with ethyl
acetate. The organic layer is washed with saturated brine, dried over
sodium sul fate and evaporated to renove the solvent under reduced
pressure. The resulting residue is suspended in a small anount of ethyl
acetate, thereto is 10 added diisopropyl ether and the precipitated

crystals are collected by filtration, washed with diisopropyl ether and
dried to give 2- hyﬁﬂ$%9rﬁp%%z%%¥Bbe9r|arﬁzzg}I?ﬁ@epéﬁﬁééluPZEYQQl§ﬁ

o hytr oxy- B2 CRI of BRy PLEFRLIEN Fhc Braea Y o M- Qdﬁe (.1 Hod® and
Ref er ence Exanpleql09(2hoare dlissql yed.n Mk dtdéag%%ﬂyrl mnge {2 ) and

thereto is added 60 % ol eagi nous so |un1hy I ce-cool i ng.

After 20 stinlbRedfes Bobauistwit koeaokichghe rlaa ke arr&ﬁctﬂr%ke% Wion is
pour ed saturated aqueous ammoni um chl ori de sol ution and extracted with

et hyl &cet atddedhpoorgaiium kayeonasewddhd® gt 2 vettlesrantd- &t urated brine,
dried over sodiumsulfate and evaporated to renove the solvent under
reduced pre§5dpecrysitha-Leydl icegamdsiedud 0.4 % periteatiiad in

n- hexane-di i sqopropyl _ether, the resultlng product, is coll ected by
filtration §ﬁg BF@dEﬁémﬁﬁﬁe 20Hd ) t@Ppesééﬁﬁ@hﬂdeEE% )76 @4 S oS
252 APCI - 322/.324 Ref fo@: Ie 110

3- Ani no- 4- cﬁll\%r%grﬁ- ¢5- g%ﬁ'&%&/ﬁ di %ﬂ }bcflffrsah FREHRET A 0 - |

c solution is poured to water, and the precipitated solids

10 are collected by filtﬁation, washed with water and dried in
air. The resulting solid is dissolved in ethyl acetate,
dried over sodium sulfate, evaporated to remove the solvent
under reduced pressure. The resulting residue is purified
by silica gel column chromatography (eluent: hexane/ethyl

15 acetate = 5/1 to 1/1), and then the resulting residue is
suspended in ethyl acetate—-diisopropyl ether. The |
precipitates are collected by filtration and dried to give
the title compound (2.81 g).
APCI-MS M/Zz:313/315[M+H]".

20 Reference Example 108: 3-Amino-5-cyano-N-(5-chloropyridin-

2-yl)benzofuran-2-carboxamide

2 Y
. ~ H —
O\/u\N N 0 N—<i:>—C|
Z X = 0]

N N N

(2, 4-Dicyanophenoxy) -N- (5-chloropyridin-2-
yl)acetamide (1.02 g) obtained in Reference Example 107 is

25 treated in a similar manner to Reference Example 73 to give



~HN. oCl ONC N5C NH
(3-d oro-2-cyanophenoxy) - N- (5-chl oropyri din-2- yl)acetam de (&'MSEPQM
obtained in Reference Exanple 109 is dissolved in N, N-dinethyl acetam de
(10 M), thereto is added cesium carbonate (333 ng) and the m xture is
stirred 10 at 100C for 8 hours. After allzseng to cool, to the reaction
solution is added ice-water, the precipitates are collected by filtration
and washed with water. The precipitates are dissolved in hot ethyl
acetate, washed wth saturated brine and dried over sodiumsulfate. To the
15 organic er {iat harcoal and NHsilica gel (5 g) and
t he n?xturekﬁé F%?ggrggg?guﬁghéxgsﬁﬁéﬁ'insoluble materials. The filtrate is
concentrat edpgndgs Mygdeeed preassye, the resulting residue is suspended in
et hyl acetate-diethyl ether and the resulting product is 20 collected by
filtration RefgreacthExhinplle aaepousd chlb2 oMp-cy AR ZN322/-324] MHH] +.
Ref erence Exanple 111: 3- Am no-4- net hoxy- N-( 5-
chl or opyri dehlgrgpybéfiof-drad-) 2cededxar de 0 4 SEP 200 253 0 SCI O HO- -~
NOHN/ ONC N 10 H3C 0 H3C O NH2 \g-obthoxy-G-nitrob zonitrile
(589 ng) and 2-ohyI -W&4§hﬁglohop i i nJ2-yl)gcet agi d ng) obt ai ned
in Reference, Ex e _109(2) a n N, N _

%I\kﬁp N/ (2) f I'-Vl N HO\)]\ N

(“) HO\/U\ﬁ N/ o Z Cl
N - _ ,[A]/
0 O\)j\ﬁ \N

X T
N
N N

5 Cl

H

(1) 2-Cloro-N-(5-chloropyridin-2-yl)acetamide (30.68
g) obtained in Reference Example 20(1) is dissolved in N,N-
dimethylformamide (500 ml), thereto is édded sodium acetate
(24.55 g) and the mixture is stirred at 60°C for 5 hours.
10 The reaction solution is diluted with ethyl acetate, washed
successively with water and saturated brine. The solution
is dried over magnesium sulfate, treated with activated
charcoal, and the filtrate is concentrated under reduced
pressure. The resulting residue is suspended in n-~hexane
15 and the resulting crystals are collected by filtration,
washed with n-hexane, and dried to give N-(5-chloropyridin-
2-yl)-2-acetoxyacetamide (30.58 g).
APCI-MS M/Z:229/231[M+H]*.
(2) 2-Acetoxy-N-(5-chloropyridin-2-yl)acetamide
20 (30.36 g) obtained in Reference Example 109(1l) is suspended

in methanol (1200 ml) and thereto is added potassium



5 di nmet hyl acetam de (10 m) and thereto is added potassium carbonate (810
ng). The reaction solution is stirred at 60C overnight, thereto is added
addi ti onal potassium carbonate (810 ng) and the m xture is st D hrSEP 2086 100C
for 4 hours. After allowing to cool, to the reaction solution 10 is poured
ice-water and extracted wth ethyl acet atél The organic layer is washed
with water and saturated brine, dried over sodiumsulfate and treated with
activated charcoal. The insoluble materials are renmoved by filtration,
washed wi th chl orof orm nmethanol, and the 15 filtrate and the washing are

conbi ned ands.4ancAnl & £ egﬂdeﬁdéﬁdya dopbesay! e rille Leasulbhng fesidue is

suspended 1n dilsopropyl and then t ting product is

col | ected hyofididrati ®nvd meiveot Beom| ﬁéﬂgé@g’@%@d 694 r8H) roAPEl M5
M Z: 317/ 319 M+tH] +. 20 Reference Exanple 1 hyl

trans- 4- (t-hotoxyoaa bomytenanahe) cydéphexdneedr poxsygkatre. 14TSERPh2006 254 H
Nu O CH3 HCAOOW 0 CH3 H3 3 0 (1) Thionyl chloride (254 m) is added
dropwi se t oresiethidiml r¢35dee nkyeunderedoethng 80et30€ ¢LéPOamper iod of

about one hpur. After the addition, the reaction mxture 5 is stirred_at
roomtwtgrrperja‘f%r"éa?%"? blg ORoirs: #Rdr BR8N Ehemaghure is extracted with

- | o | d 500 0
Lrans- cye! ohgrane d. g car gyl Le. geld; (500 0.0y andy L LxLuce L
concentratqugngerdffgycgge p58&§Hﬁesui?gtée%hgugvégoghk EegoWE%%ove

chloroform and then 10 was hed"With saturate aqueous so Ium hydr
carbonate the solvent under reduced pressure. The resulting residue

is suspended in a small amount of ethyl acetate, thereto is
10 added diisopropyl ether and the precipitated crystals are
collected by filtration, washed with diisopropyl ether and
dried to give 2-hydroxy-N-(5-chloropyridin-2-yl)acetamide
(22.85 qg).
APCI-MS M/z:187/189[M+H]".
15 (3) 2-Chloro-6-nitrobenzonitrile (187 mg) and 2-
hydroxy-N- (5-chloropyridin-2-yl)acetamide (183 mg) obtained
in Reference Example 109(2) are dissolved in N,N-
dimethylformamide (2 ml) and thereto is added 60 %
oleaginous sodium hydride (80 mg) under ice-cooling. After
20 stirring for 6 hours with cooling, to the reaction solution
is poured saturated aqueous ammonium chloride solution and
extracted with ethyl acetate. The organic layer is washed
with water and saturated brine, dried over sodium sulfate
and evaporated to remove the solvent under reduced pressure.
25 The resulting residue is suspended in n-hexane-diisopropyl
ether, the resulting product is collected by filtration and

dried to give the title compound (286 mg).



solution and saturated brine. The organic layer is dried over _sodium

sul fate and evaporated to renove the solvent under reduced praésﬂﬁbznihe
resulting residue is crystallized fromn-hexane, the resulting product is
15 collected by filtration, dried to give dinethyl trans-

cycl ohexane-|, 4-di carboxyl ate (545.0 g). 2ARCI - M5 M Z: 201 MtH] +. (2)

D met hyl trans-cycl ohexane-1, 4-di carboxylate (150.0 g) obtained in

Ref erence Exanple 112(1) is dissolved 20 in tetrahydrofuran (1500 m ) and
to the solution is added dropwi se a m xture of 28 % sodi um net hoxi de-in

net hanol  (A#81gysandzwaber3013m2ug), under ice-cooling. The reaction
solution warned to roomtenperature, stirred for 3.5 hours, thereto is
added n- hexneg€e(dhB@ Hkhmphd Lhe:NBXxhAao-3-2b1birkt-nat@d 4 dactaithe
precipitates. The resulting solid 04 SEP 2006 255 is added to a m xture of
conc. hydroéhloilbenacfdréb62rthrbowaméde( 450 m) and chl orof orm (1000 ml)
under ice-cooling, and stirred at roomtenperature for 20 m nutes. The
chloroform |l ayer is separated and the aqueous layer is 5 extracted with

chl oroform The organﬂﬁg%f%ers are conbined, dried over sodiumsulfate and

evaporated to renglﬁ;t € |[solvent under reduced pressyre. The resulting

residue is Palfigedyfrom n- hexane, the e%pltﬁnq?EEQcht is collected

byfi|trati@z‘idri'@dto gi‘Vé—rfUmm’Bthyl 0 N\t

cycl ohexane- 1T 4- &¥g¢ar boxyl ate (106.0 g). Bs-H bZ: 185[ M H -. (3)

Mononethyl tr@ns-cycl ohexane- 1, 4-di carboxyl gt e Nf,100. 0 g) obtained in

Ref erence Exanple 112(2) is dissolved in t-buthanol (1000 m), thereto are

added 15 di phenyl pphos 1,azi 55 apd triethylamne,(78.6 ml). The
SROEY 2B o go Rl 20 5 LRLBYLE0 26:08-

m xture i s heated on
yl)acetamide (274 mg) obtained in Reference Example 109 is

dissolved in N,N-dimethylacetamide (10 ml), thereto is
added cesium carbonate (333 mg) and the mixture is stirred

10 at 100°C for & hours. After allowing to cool, to the
reaction solution is added ice-water, the precipitates are
collected by filtration and washed with water. The
precipitates are dissolved in hot ethyl acetate, washed
with saturated brine and dried over sodium sulfate. To the

15 organic layer are added activated charcoal and NH-silica
gel (5 g) and the mixture is filtered to remove the
insoluble materials. The filtrate is concentrated under
reduced pressure, the resulting residue is suspended in
ethyl acetate-diethyl ether and the resulting product is

20 collected by filtration to give the title compound (112 mg).
APCI-MS M/Z:322/324[M+H]".
Reference Example 111: 3-Amino-4-methoxy-N-(5-

chloropyridin-2-yl)benzofuran-2-carboxamide



further heated under reflux for additional 17 hours. After allowng to
cool, to the reaction solution is added ice- water, and the m Yty GEP 206
extracted with ethyl acetate. 20 The organic |ayer is washed with saturated
aqueous sodi um hydrogen carbonate solution and saturated brine, dried over
sodi um sul fate and evaporated to renove thge3sol vent under reduced
pressure. The resulting residue is dissolved in nethanol (250 m), thereto
is added water (750 ml) and the 25 m xture is stirred under ice-cooling.
After 0.5 hours, the precipitates are collected by filtration, washed with
wat er - met hanol (3:1, 1000 nl) and n-hgxane successively and 0 4 SEP 2006
256 dried to glve(ghe title c mpgun 117.0 g) APC-M5 M Z: 275[ M+H] +.

Ref er ence Exanple,@lS Tr 1A RGBX0- pyrrolldln h

yl ) cycl ohexang I-oﬁyllc acid M 10 5

trans-4- (t-butexy QNbony%aﬁ+ﬁe%——eyeLehex.- u. aNe (234 0 g) obtained
in Reference K anpNe 112 is dissolved in df ox3 500 m), and thereto 1is
added 4 N hwilcogen chl ori de. - di oxane (SOQCn@) add the 10 m xture is
stirred at roomtenperature for 19 hours.” The reaction solution is
concentrated under reduced pressure, and the resulting residue is
suspended in di et h3+Metihexy-6andt rhbantbeaiprelipi(E8vemgar @neoll-ect ed by
filtration to give nmethyl trans -4-am nocycl ohexanecar boxyl ate 15

hydr ochl or i 8¥E22Y-Y-¢$-ChApcrpys iiz-L58 IMealdet.an(izje MAGYImg) obtained

trans- 4- am nocycl._ohexane arboEyIate hydrochlorlde (45. 31 |s suspended
in dichloroﬁﬁtﬁﬁ hgrence xamp are dissolved in N,

5 dimethylacetamide (10 ml) and thereto is added potassium

carbonate (810 mg). The reaction solution is stirred at
60°C overnight, thereto is added additional potassium
carbonate (810 mg) and the mixture is stirred at 100°C for
4 hours. After allowing to cool, to the reaction solution

10 ls poured ice-water and extracted with ethyl acetate. The
organic layer is washed with water and saturated brine,
dried over sodium sulfate and treated with activated
charcoal. The insoluble materials are removed by
filtration, washed with chloroform-methanol, and the

15 filtrate and the washing are combined and concentrated
under reduced pressure. The resulting residue is suspended
in diisopropyl ether, and then the resulting product is
collected by filtration to give the title compound (104 mg) .
APCI-MS M/2:317/319[M+H]"?

20 Reference Example 112: Methyl trans-4- (t-butoxycarbonyl-

amino) cyclohexanecarboxylate



(1000 m), thereto is added 4-chlorobutyryl chloride (31.5 20 ml) under
ice-cooling and to the m xture is added dropwi se a solution P
triethylamne (81.5 m) in dichloromethane (80 m ). The reaction solution
is warnmed to room tenperature, stirred for 3 hours and the reaction
solution is concentrated under reduced pidssure. To the resulting 25

resi due are poured ethyl acetate and 5 % hydrochloric acid, 4 SEP 2006 257
and the organic layer is separated, washed with saturated aqueous sodi um
hydr ogen carbonate solution and saturated brine. The organic |layer is

dri ed over sodiun1su|fane and treated with activated carbon, and the

filtrate is 5 concer 0] %r3reduced pressure. The resultlng resi due
i s suspended in dlw Sg/ , filtered to collect the precipitates,
dried to glNQy rans- chloro- but yryl am no) cycl ohexanecar boxyl at e
(38.81 Q). CI- M Z: 262/ 264 MrH +. 10 (3) Sixty % sodi um hydride in oi

(9.60 g) is suspended in N, N-di net hyacetam de (500 m), to this mxture
i s added nethyl trans-4-(4-chlorobutyrylam no)- cyclohexanecarboxyl ate

(52.32 g) obtained1iynTRaleraneh 1 dxad®! 9434 R) 04 aglyadd Yareseise to
ice-cooling. The reaction 15 solution is warned to roomtenperature,

stirred fomeéxharmiur &, 5@ndnt henetior aceopbngetdosaBirat edtecaquepesiannodi um
chloride solution and ice-water, and the m xture is extracted with

chl or of or mabARE a1t ayehftsrwabhedddivc i Ansatbraredchipnemigiciag over
magnesj um sul fate and 20 ew@gorated to reane t he sol vent under reduced

pressute. The® rEsiitidly FRIPdLEMPEIphIFRi 8% b - Si PPE&SgelPEgFEfn 1S
ohr onat ot e { SLABHL £ 5110 2ERL21 2 808 L, LAl neds 39btg 3 Syspendc
filtration gnd Qfi€drd Ois stirred at room temperature for 17 hours.
The reaction solution is concentrated under reduced
pressure, the residue is diluted with chloroform, and then
10 washed with saturated aqueous sodium hydrogen carbonate
solution and saturated brine. The organic layer is dried
over sodium sulfate and evaporated to remove the solvent
under reduced pressure. The resulting residue is
crystallized from n-hexane, the resulting product is
15 collected by filtration, dried to give dimethyl trans-
cyclohexane-1, 4-dicarboxylate (545.0 g).
APCI-MS M/Z:201[M+H]"
(2) Dimethyl trans-cyclohexane-1,4-dicarboxylate
(150.0 g) obtained in Reference Example 112(1) is dissolved
20 in tetrahydrofuran (1500 ml) and to the solution is added
dropwise a mixture of 28 % sodium methoxide-in methanol
(149 g) and water (13.2 g) under ice-cooling. The reaction
solution warmed to room temperature, stirred for 3.5 hours,
thereto is added n-hexane (1500 ml) and the mixture is

25 filtrated to collect the precipitates. The resulting solid



25 give nethyl trans-4-(2-oxo-pyrrolidin-1-yl)cycl ohexane- carboxyl ate
(39.20 g). APCI-M5 M Z: 226 M+tH] +. $ 4 SEP 2006 258 (4) thhgu_ Ep
trans-4-(2-oxo-pyrrolidin-l- yl)cycl ohexanecar boxylate (39.1 g? obtai ned
in Reference Exanple 113(3) dissolved in nethanol (400 m), and thereto

is added 2 N aqueous sodi um hydroxi de soldkGon (60 mM) and 5 the m xture is
stirred at roomtenperature for 3 hours. The reaction solution is adjusted
to pH 1-2 by pouring 10 % hydrochloric acid under ice-cooling, saturated
wi th sodium chloride, and then extracted with chloroform The organic

layer is driedaques sgdhum sultatgr aBdcthg d?%@H?BgRSdaE‘?Ldlq5roeg:ﬁé‘?.the
sol vent under reduced pressure. The resulting residue I's suspended'in a

smal | anounvavbérethyd Atpt aha, chabdodbiraonnopyl met hahdks Rewreddiheiet o,
and the resulting crystals are collected by filtration. The crystals are

washed wit hadili sopropgl att hepmstempalatiumes famd 20r médutesl5 gihee the title
conpound (35.94 g%. ESI-M5 M Z: 210[ M H -. Reference Exanple 114:
Tr ans- 4- (N-@eEeyPIRFRel AYRENI AoFereyeteieradethebagyepusadager i/ HO

E::Zr 0 %g?%%& thYI téggg-4kéthbytoxycarbpn%lanino)- .

ycl ohexane FPat B EBOCHOCGPEPEMdi sS6PVEdIPRLR, NAYEFFeBRP FCorpdicde

(150,11 andd0er gy | 2oBgiRdo R0 BOBLAT IYALL IS BoOLLr GO0 under

sol ution ar§025eﬁgdﬁﬁd8?tb¥huﬁggiBgeééﬂré.ni%h@ngegﬁﬁgﬁﬂﬁlr%gig%éﬂﬁé
crystallized from n-hexane, the resulting product is
collected by filtration and dried to give monomethyl trans-

10 cyclohexane-1, 4-dicarboxylate (106.0'g).

ESI-MS M/Z:185[M-H]".

(3) Monomethyl trans-~cyclohexane-1,4-dicarboxylate
(100.0 g) obtained in Reference Example 112(2) is dissolved
in t-buthanol (1000 ml), thereto are added

15 diphenylphosphoryl azide (155 g) and triethylamine (78.6
ml). The mixture is heated at about 60°C for one 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.

20 The organic layer is washed with saturated aqueous sodium
hydrogen carbonate solution and saturated brine, dried over
sodium sulfate and evaporated to remove the solvent under
reduced pressure. The resulting residue is dissolved in
methanol (250 ml), thereto is added water (750 ml) and the

25 mixture is stirred under ice-cooling. After 0.5 hours, the
precipitates are collected by filtration, washed with

water-methanol (3:1, 1000 ml) and n-hexane successively and



0 4 SEP 2008 259 successively, and the reaction solution is warnmed to room
tenperature and stirred for 4 hours. Under ice-cooling, to tHeh SERCIEON
solution are poured saturated ammoni um chloride and ice-water, and the

m xture is extracted with 5 ethyl acetate. The organic |ayer is washed with
wat er and saturated brine successively, gg4ed over sodium sul fate and
evaporated to renove the solvent under reduced pressure. The resulting
residue is purified by silica gel colum chronat ography (el uent:

n- hexane/ et hyl acetate=10/1, 10 followed by 7/1) to give nethyl

trans-4- (N-t-.but oxycarbopyl - N. pet hyl am no | ghexanecar boxyl ate (26.33

g) APCI - VS ﬁf%@§7§°[@#¥f+9¥fzgﬁﬁﬁﬁh PHFF%ﬁggiiﬁﬁkﬁ-@ﬂroxycarbonyl-N 15

met hyl am no Lake ec te (26.32 g) obtained in Reference Exanple
114(1) is d%ggglggdﬁ?%'dgzggﬁﬁh?lbo m) and thereto is added 4 N hydrogen

chlori de- di p@BeesekUEkaRP1£10030 rrafiie 4q2Chien 3l Y1 S stirred at
room tenperature for 4 hours and to the solution i's 'poured 20 dii sopropyl
ether (500 pi)cythehpkenepathbrglareaedld ected by filtration, washed with
di i sopropyl ether and dried to give nethyl trans -4-(nethyl am no)

cycl ohexanecar boxyl at ydrochloride (19.01 g). APCI-M5s M Z :172 [ MtH] +.
25 (3) Methyl transgdN t hyl am no) cycl ohexane- car boxyl ate hydrochl ori de
(18.93 Q) oE@ai nn ference Exanple 114(2) is suspended in

di chl or onet nﬁN 400 M), to O 4 SEP 2006 260 the solution is added acetyl
chloride (8.42gm ) under ice- cooling, and then a solution of triethylamne
(38.1 /) in

(1) Methyl trans-4-(t-butoxycarbonylamino)-
cyclohexanecarboxylate (234.0 g) obtained in Reference
Example 112 is dissolved in dioxane (500 ml), and thereto
is added 4 N hydrogen chloride-dioxane (500 ml), and the

10 mixture is stirred at room temperature for 19 hours. The
reaction solution is concentrated.under reduced pressure,
and the resulting residue is suspended in diethyl ether,
and then the precipitates are collected by filtration to
give methyl trans-4-aminocyclohexanecarboxylate

15 hydrochloride (121.9 g).

APCI-MS M/Z:158 [M+H]".

(2) Methyl trans—4—aminocyclohexanecarboxylate
hydrochloride (45.31 g) 1s suspended in dichloromethane
(1000 ml), thereto is added 4-chlorobutyryl chloride (31.5

20 ml) under ice-cooling and to the mixture is added dropwise
a solution of triethylamine (81.5 ml) in dichloromethane
(80 ml). The reaction solution is warmed to room
temperature, stirred for 3 hours and the reaction solution
is concentrated under reduced pressure. To the resulting

25 residue are poured ethyl acetate and 5 % hydrochloric acid,



di chl oronet hane (40 m ) is added dropw se. The reaction solution is warnmed
to roomtenperature, stirred for 2 hours, 5 thereto is added 00,
hydrochloric acid and the m xture is extracted with dichloro -kﬁgﬁémmThe
organic layer is washed with saturated brine, dried over sodiumsulfate
and evaporated to renove the solvent undé’ reduced pressure. The
resulting residue is purified by NHsilica gel columm 10 chromat ography
(eluent: ethyl acetate) to give nethyl

trans-4- (N-acetyl - N-net hyl am no) cycl ohexanecar boxyl ate (19.05 g). APCl-Ms

M Z: 214 MrHjrtd €48 deddyd c t1apsr 41 ENsapetyt=N npLhybam,neh daturated

cycl ohexanecar boxyl ate (19.00 g) obtained in Ref er ence Exanpl e 114(3) is

di ssol ved i aquethansdd{Zthydiyogéhecetbonbseaddedtagheads 2atligadiedm

hydr oxi de solution (60 mM) and the mxture is stirred at roomtenperature
for 3 hoursbrinpderTheeccrdporipglayhe Leadried svkut bodiim adji@stedand. pH
20 1-2 with_10 % hydrochlorjc acid, saturated with sodium chloride, and
then extract® Ve Wtht ot of b¥at etheaspgani end| aper fistaprredisver sodi um

| f ate, h ted t th | v d duced re.
The retul 1105 T e AR O St pRRAEoR B 5o RAEF - nmbisi TBFULERDE. SEBLALE, 1o
25 th 1 xt [ : i t det I | ect ed
R N e e R L I A o

times and dsrecipocgioe, tdeiddtis d4vSER-2A06 +284scompaupd)616-31 g).
ESI-M5 M Z:198[ M H -. Reference Exanple 1157 Trans-4-(N-t-butoxycarbonyl - N
met hyl am ndutycy bdrekanecye boxykaneaarBoRFrat HOt38, 80 g) .

APCI-MS M/Z:262/264 [M+H]".

10 (3) Sixty % sodium hydride in oil (9.60 g) is
suspended in N,N-dimethyacetamide (500 ml), to this mixture
is added methyl trans-4-(4-chlorobutyrylamino)-
cyclohexanecarboxylate (52.32 g) obtained in Reference
Example 113(2) gradually under icchooling. The reaction

15 solution is warmed to room temperature, stirred for 24
hours, and thereto are poured saturated aqueous ammonium
chloride solution and ice-water, and the mixture is
extracted with chloroform. The organic layer is washed
with saturated brine, dried over magnesium sulfate and

20 evaporated to remove the solvent under reduced pressuré.
The resulting residue is purified by silica gel column
chromatography (eluent: ethyl acetate) and the obtained
solid is suspended in n-hexane-diisopropyl ether. The
resulting crystals are collected by filtration and dried to

25 give methyl trans-4-(2-oxo-pyrrolidin-1-yl)cyclohexane-
carboxylate (39.20 qg).

APCI-MS M/Z:226[M+H]".



O Methyl trans-4-(N-t-butoxycarbonyl -N-nethyl am no)- cycl ohexanecarboxyl ate
(44.78 g) obtained in Reference Exanple 114(1) is dissolved |ri4n§%p%jgl
(300 M), thereto is added aqueous 2 N sodi um hydroxi de sol ution m )
and 10 the m xture is stirred at roomtenperature for 6 hours. The
reaction solution is concentrated under rgguced pressure, to the residue
are added ice-water, ethyl acetate and 10 % hydrochloric acid under

i ce-cooling and then the mixture is extracted with ethyl acetate. The
organic layer 15 is washed with water and saturated brine successively,

dried over sodium sul f evaporated to renove, the _sol vent under
rehucedvpressure éﬂebﬁﬁgﬂﬁ? W% 4 Lé PXO-RYEpehtet’Tha smal | anount of
et hyl acet ur hexa and the c als are
colrected g%fbc§€l% ﬁ%égyéﬁ 2?§§tésg gée §a ﬁé&lﬁfghlﬁ %t nce

di i sopr 0py|E§£uH§/5 S@yg 9 ahgu‘g@la@g di ﬁ@th@nguvmbhem&'t"andCthH%%%%

(39.20 g). ESI- Ref erence Exanpl e
Trans-4-(t- bsut@wearbonylaquasuamgaalumy@w&ama@cabmqubhc a0 h1y4SERR006

262 NOCH3 HO O )H3 3 O Methyl
trans-4- (t- b@eomysaubenysaﬂtmu?egchbhemametem@ehaxwkatéo¢44.h&ugkuobtalned,
in Reference Exanple 112 is treated in a simlar manner to Reference
Exanpl e 115789 Begi:\?éo’ﬂhéoﬂ-PFP@ncéﬁpédﬂGSGzﬂi 69 gyl 1-BSbyMBOMIZ:TEA A OMEH] -
Ref er ence §§qggle il? Trana |neth am nqcycl ohexane-
ydfochléric acid under lC -cooling, saturated with sodium
chloride, and then extracted with chloroform. The organic
layer is dried over sodium sulfate, and then evaporated to
10 remove the solvent under reduced pressure. The resulting
residue is suspended in a small amount of ethyl acetate,
and diisopropyl ether is poured thereto, and the resulting
crystals are collected by'filtration. The crystals are
washed with diisopropyl ether several times and dried to
15 give the title compound (35.94 g).
ESI-MS M/Z:210([M-H]~

Reference Example 114: Trans-4-(N-acetyl-N-methylamino)-

cyclohexanecarboxylic acid

|
- Y

0

20 (1) Methyl trans-4-(t-butoxycarbonylamino) -
cyclohexanecarboxylate (30.00 g) is dissolved in N, N-
dimethylformamide (150 mlf and thereto i1s added 60 % sodium
hydride in oil (5.60 g) under ice-cooling. After stirfing
for 0.5 hours under cooling, to the reaction solution are

25 added methyl iodide (14.5 ml) and methanol (0.15 ml)



carboxylic acid hydrochloride HO ~,,,J p (HCl) 10 (1) Methyl

trans-4-am nocycl ohexanecar boxyl ate hydrochloride (93.0 g) Obt&ﬂhéﬁpl 2006
Ref erence Exanple 113(1) is dissolved in nethanol (1000 m), thereto are
added aqueous 35 % f ornal dehyde solution (95.4 m), sodium acetate (39.4
g) and 10 % pal | adi um carbon (10 g), and 4he 15 m xture is stirred for 3.5
hours under atnospheric hydrogen pressure. The insoluble materials are
renoved by filtration, the filtrate is concentrated under reduced
pressure, to the resulti ng residue is added aqueous 20 % potassium

b t i . dth t Q t t ted th
ol orororm SiEe8Ri YRRy aby BRE HORCESRE SRS ARt ke S%q%gs.““um
carbonate a t t e e ,S t under reduced essur.e.
SEP 2006 2RgnRELERALE Bfld Q-IENRMECbEC MY, LR BUS TR SRS I ©
chronmat ogr aph¥ (ekbelbn Bohaxans/ gEQYbo%‘i‘%tcﬁts%tur?a/t@d tagnmAcg{d\{ﬁ?vget hyl

t rans-4-di nmet hyl am nocycl ohexanecar boxyl ate (87.3

M Z: 186] MrHERlof25eMahby i ceranse4; damet kyleamiinacie qf!se)éa{te:a&%@%y&k@te
(27.6 g) obtained in Reference Exanple 117(1) is dissolved in dioxane (300

m) ané wat@Fhyioeceipte.t h@het orgsnaddde yemN iy draeitecdoniicaciat §50amd ) and
the 10 m xture is heated under reflux for 4 hours. To the m xture . is added

addi tional B2KPRGEPECRESPECSHEFPESEbUCAY) altdechevearesadiom rAudfats jand

Concent 1 at o8 BRAGH LPHalCol St B iR e SOdEe Fadlor SSBHTOMESH $T41 | at | on

with tol Uen@heléeéﬁﬁta%”rEB%d{JSSEEtbﬂ%ff%%‘ad%‘i/ '3 88 e”dle Ld, 8L T sopropyl
chromatography (eluent: n-hexane/ethyl acetate=10/1,

10 followed by 7/1) to give methyl trans-4-(N-t-
butoxycarbonyl-N-methylamino)cyclohexanecarboxylate (26.33
g). | |
APCI-MS M/Z:272[M+H]".

(2) Methyl trans-4-(N-t-butoxycarbonyl-N-

15 methylamino)cyclohexanecarboxylate (26.32 g) obtained in
Reference Example 114 (l) is dissolved in dioxane (100 ml)
and thereto is added 4 N hydrogen chloride-dioxane solution
(100 ml). The reaction solution is stirred at room
temperature for 4 hours and to the solution is poured

20 diisopropyl ether (500 ml). 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]"*.

25 (3) Methyl trans-4-(methylamino)cyclohexane-

carboxylate hydrochloride (18.93 g) obtained in Reference

Example 114(2) is suspended in dichloromethane (400 ml), to



ether. The precipitates are collected by filtration, washed with

di i sopropyl ether and dried to give the title conpound (27.5 g). APCl-Ms
M Z:172[ MtH +. 20 Reference Exanpl e 118: Trans-4-(pyrrolidin-|-fy4)SEP 2006
cycl ohexanecar boxylic acid hydrochloride HOp (HC) (1) Methyl

trans- 4- am nocycl ohexanecar boxyl ate hydrpghl oride (10 g) obtained in

Ref erence Exanple 113(1), 25 1,4-diiodobutane (19.2 g), sodium carbonate
(16.4 g) are 4 SEP 2006 264 suspended in a m xture of tetrahydrofuran (300
m) and N, N di nethyl acetam de (60 m ), and the mxture is stirred at 70C
for 20 hour The,r. tion salution is.congentrate under reduced
pressure, t Eergg%aﬁggpslﬁi§§8F9eacﬁﬁy&tﬁﬁ19§%§aﬂé#égﬁéﬂérQﬂﬂf?rﬁ?%ﬂganic
| ayer is se . ani ¢ | i wi-t_h .wat er. d turat ed
b ne. i oa GVer saful S0l Fare atd ol St Ve Tl d . S viaht

under reducedcpl 686keehakbe (R0SHIY i G eRIAHe ichwiRy i fired by Nisi]ica gel
col um chromat ography (eluent: 10 ethyl acetate/hexane = 1/ to give

met hyl transeliutfpyrisl wdimeb- yb) eyekohexanecanhenylatie (et .£519)2 hARG - VB
MZ:212[ MtH +. (2) To a solution of nmethyl trans-4-(pyrrolidin-I-

yl ) cycPohexbhetateoky| added16. & hydobrchiloedd mdef enenthe 1H fExanmplis 118( 1)
i n di oxane (150 n1%gis,added 2 N hydrochloric acid (80 m ), and the m xture
is stirred a¥r396891 ¥+8 HoGRLORRMEE h@Rgpor Fhengroa endwyametimanol . The

reaction so j i oncentrated. under reduced pressure, the resulting
resi due is %%%%%%dggtﬁnsafgfﬁ ngsréﬁﬁergléﬁ§ PYET SNt SRR TS 13t i on

to give thee@&ﬁ&?ated to remove the solvent under reduced pressure.
The resulting residue is purified by NH-silica gel column
10 chromatography (eluent: ethyl acetate) to give methyl

trans—4—(N—acetyl—N—methylamino)cyclohexanecarboxylate

(19.05 g).
APCI-MS M/Z:214 [M+H]".
(4) Methyl trans-4- (N-acetyl-N-methylamino) -

15 cyclohexanecarboxylate (19.00 g) obtained in Reference
Example 114(3) is dissolved in methanol (200 ml), thereto
is added agqueous 2 N sodium hydroxide solution (60 ml) and
the mixture is stirred at room temperature for 3 hours.
Under ice-cooling, the reaction solution is adjusted to pH

20 1-2 with 10 % hydrochloric acid, saturated with sodium
chloride, and then ektracted with chloroform. The'organic
layer is dried over sodium sulfate, and then evaporated to
remove the solvent under reduced pressure. The resulting
residue is suspended in a small amoﬁnt of ethyl acetate, to

25 the mixture is poured diisopropyl ether and the crystals
are collected by filtration. The crystals are washed with

diisopropyl ether several times and dried to give the title



compound (11.1 g). APCI-MS M Z:198[ M+tH] +. Reference Exanple 119:
Tr ans-4- (nmor phol i n-4-yl)cycl ohexane- carboxylic acid hydrochlqrgggphﬁqﬁ{)ZS
0 (Ha) 0 4 SEP 200 265 (1) Methyl trans-4-anm nocycl ohexanecar boxyl a
hydrochl ori de (47.5 g) obtained in Reference Exanple 113(1),
bi s(2-chl oroethyl) ether (34.5 m ), sodi @&6lcarbonate (77.9 g) and sodi um
i odide (88 g) are suspended in a mxture of 5 tetrahydrofuran (1400 m ) and
N, N- di met hyl acetam de (280 ml), and the m xture is heated-under reflux for
18 hours. Bis(2-chloroethyl) ether (23 m) and sodiumiodide (22 g) are
added to thegeagtd omsosytipn and the mxture is refluxed for additional 6
hours. The reaction solution is 10 concentrated under reduced pressure,
and the resigiueqd 1/ 2i ss®{ned)in ethyl acetate-water and the organic |ayer
is separated. The organic |ayer is washed with water and saturated bri ne,
dri ed over Rofthnencall Emdephadl eyapdrahedd-t(¥-tebnvexi/barbohyerti-under
reduced pressure. The 15 resulting residue is purified by NHsilica gel
col um  chmsfahOREPHY) (e lehexarehyrbaspiateshédane = 1/30, fol lowed by
et hyl acet at e/ hexane : 1/5, and then 1/3) to give nethyl
trans-4- (nDrpholln 4- )cg)I hexanecar boxylate (53.9 g). 20 APCI - M5
M Z: 228[ MtH] +. / \ngon of nethyl trans-4-(norpholin-4-
yI)cycIohexg@eca ylatﬁ (538 g) obtained in Reference Exanple 119(1) in
di oxane (750 ﬁﬂ) added 2 N hydrochloric acid (400 m), and the m xture
i's stlgred at O
Methyl trans-4- (N-t-butoxycarbonyl-N-methylamino) -
cyclohexanecarboxylate (44.78 g) obtained in Reference
Example 114 (1) is dissolved in methanol (300 ml), thereto
is added aqueous 2 N sodium hydroxide solution (100 ml) and
10 the mixture is stirred at room temperature for 6 hours.
The reaction solution is concentrated under reduced
pressure, to the residue are added ice-water, ethyl acetate
and 10 % hydrochloric acid under ice-cooling and then the
mixture is extracted with ethyl acetate. The organic layer
15 is washed with water and saturated brine successively,
dried over sodium sulfate and evaporated to remove the
solvent under reduced pressure. The resulting residue is
suspended in a small amount of ethyl acetate, to the
mixture is poured n-hexane and the crystals are collected
20 . by filtration. The crystals are washed with n-hexane-

diisopropyl ether several times and dried to give the title
compound (39.20 g).

ESI-MS M/Z:256[M-H]~

Reference Example 116: Trans-4-(t-butoxycarbonyl-

25 amino)cyclohexanecarboxylic acid



25 110C for 4 hours while evaporating to renove nethanol. The reaction
solution is concentrated, and the resulting residue is suspegdegeg

di ethyl ether, and then the $4 SEP 200 266 resulting product is colT€cted
by filtration to give the title conmpound (54.8 g). APCI-NM5S M Z: 214[ M+H] +.
Ref erence Exanpl e 120: Trans-[4-(di net hybamp no)cycl ohexyl)- 5 acetic acid
hydrochloride HO ,r O NCH3 CH3 (HCI) (1) Potassium hydroxide (12.8 g) is
dissolved in water (30 m) and thereto is added diethyl ether (45 m).
Under ice-cooling, to the resulting mxture is added N 10

ni troso-N-net hyl urea (p. 07 g)., The reaction solution is stirred for 10

m nut es under cogl~gNan®.t éhorganic | ayer 1is separated and dried over
pot assi um hédroxo éfve psol ution of diazonmethane in diethyl ether.
(2) Under aPfgap-atpesph& e, Chyahs-4-(t 15
butoxycarbonyignino)cyclohexanecarboxylic acid (3.0 g obtained in

Ref erence Exanple 116 is suspended in diethyl ether (40 m), thereto is
added triethylamne (1.89 m) at -10C, and then isobutyl chloroformte

RN s T e et ST

stirred 20 at -10C for 30 mnutes, a ane in

di ethyl et hesriobtgi sred {04 Re egpnese £x388| en1RBEdrchecatdedo1dr pW 98 to
the reaction solution at -10C, and the m xture is warned to room

tenperat uretrartediimesl §iomilsr hoamser UndeRefeeenoal ERgnpl® %1 3qteous
citric acid solution is 25 poured to the solution, and the organic layer is
separ a? ed. DLVe SHre 2bptle compound (24.04 g).

ESI-MS M/Z:242[M-H] .
Reference Example 117: Trans-4-dimethylaminocyclohexane-

carboxylic acid hydrochloride

Sh
HO_ .
b

0 (HCH)

10 (1) Methyl trans-4-aminocyclohexanecarboxylate
hydrochloride (93.0 g) obtained in Reference Example 113 (1)
is dissolved in methanol (1000 ml), thereto ére added
aqueous 35 % formaldehyde soclution (95.4 ml), sodium
acetate (39.4 g) and 10 % palladium-carbon (10 g), and the

15 mixture is stirred for 3.5 hours under atmospheric hydrogen
pressure. The insoluble materials are removed by
filtration, the filtrate is concentrated under reduced
pressure, to the resulting residue is added agqueous 20 %
potassium carbonate solution (500 ml), and the reaction

20 mixture is extracted with chloroform. The organic layer is
dried over sodium sulfate and potassium carbonate and

evaporated to remove the solvent under reduced pressure.



267 The organic |l ayer is washed with saturated agqueous sodi um hydrogen
carbonate solution, water and saturated brine, dried over socﬁilﬁgtp%ﬂsate
and evaporated to renmove the solvent under reduced pressure. The resulting
residue is 5 purified by silica gel columm chromat ography (eluent: ethyl
acet ate/ hexane = 1/3, followed by ethyl &%gate/ hexane = 1/2) to give
t-butyl trans-[4-(2-diazoacetyl)cycl ohexyl]- carbamate(1l.86 g). APCl-NM5

M Z: 285 MkFNH4] +. 10 (3) t-Butyl trans-[4-(2-diazoacetyl)cycl ohexyl]-
carbamate (1.62 g) obtained in Reference Exanple 120(2) is dissolved in

th I (3 L L j.el di ti.0 sel. .under_.argan
g?nngggerg,egﬁhi? glﬁ%bpggésighgog%ggugg%g?QS%y %@éﬁﬁélg@agﬁﬂpﬁ%§6¥%&ion IS
added a sol Uh:6Ra@bgthpaY! \E1uBRBZORL RekARR BRh N stlalyLamAg (2, 4 1),
and the mxture is warned to roomtenperature and stirred for ours.

The reactiogisel methpli sraaseentiintedylafiehoteduee@ x aPeRSTWoky 1te
resulting residue is dissolved in ethyl acetate, washed wth saturated
aqueous sodi 8 Bydiegen 20 carbonate sol ution, saturated aqueous amoni um
chloride solution and saturated brine successively, dried over sodium
sul fate andByap¥ralléd: £86i¥mBle the sol vent, which provides nethyl

trans-4-(t-butoxycarbaqnyl.am no)- cycl ohex I% cetate (1.25 g). 25 APCI-M5
M Z: 289] MeNHA] +. (45’ Y ?%‘%T‘?We?‘i{@ f%%’ﬁ%@ml%bexane‘
but oxycar bopylragi,ng9} gy hexyl ] (1.2 ) obtained 0.4 R 2005 268
in Reference Exa%%?e %28 25%iﬁ51?§$%?%§gnéng e%@f?éf§ Eﬁ@g@le4§§7h rogen
chl ori de- di oxagesseh 4HoAn( 81iB8kanand3bhem1 M Xhidr &ale2 Sti1oed13t room
tenperature for 5 hours. The
thereto is added 6 N hydrochloric acid (50 ml) and the
10 mixture is heated under reflux for 4 hours. To the mixture
is added additional 6 N hydrochloric acid (50 ml) and the
reaction mixture is heated under reflux for another one
hour. The reaction solution is concentrated under reduced
pressure, subjected to azeotropic distillation with toluene,
15 and then the resulting residue is suspended in diisopfopyl

ether. The precipitates are collected by filtration,

washed with diisopropyl ether and dried to give the title
compound (27.5 g).

APCI-MS M/Z:172[M+H]"*.
20 Reference Example 118: Trans-4- (pyrrolidin-1-yl)-

cyclohexanecarboxylic acid hydrochloride

Hom\\\.-O/

o) (HCI)

(1) Methyl trans-4-aminocyclohexanecarboxylate
hydrochloride (10 g) obtained in Reference Example 113(1),

25 l,4-diiodobutane (19.2 g), sodium carbonate (16.4 g) are



reaction solution is concentrated to dryness under reduced 5 pressure to
gi ve methyl trans-(4-am nocycl ohexyl)acetate hydrochloride ($%3SER))2006
APCl - M5 M Z: 172[ M+H] +. (5) Under ice-cooling, to a suspension of nethyl
trans- (4-am nocycl ohexyl ) acet ate hydrochl oride (895 ng) 10 obtained in
Reference Exanple 120(4) in dichloronethapg, (30 m), triethylamne (1.2
m) is added and the m xture is stirred. Aqueous 35 % formal dehyde
solution (1.71 m) and sodiumtriacetoxy borohydride (2.74 g) are added
thereto successively under ice-cooling. The reaction solution is 15 warned
to roon1ten$erature and stirred for 6 hours. Saturated aqueous sodi um

a

hydrogen caPBoR&PESSotlit PoRtrEUrfotied stiadvare tbarur Sthady iasel dbdl+ ng
dth i : i i.t\h_chl f Th ic | i hed
Mth satur artaEEl 2 SELERRIEE Heb ni O e M s 26 kA tvant 1S

renoved undep°redugedoPressure o .gi o1t ion i
trans-[4-(dinethylanino)cycFoheE&F]g%gfgggk(%?fﬂﬁbgn RpGenggntrated

M Z: 200[ MrHhtdef 6yedocadspretisonreof thet Belsitdi@ns-d 4issolved in ethyl
(di met hyl am no) cycl ohexyl] acetate (760 ng) obtained in 25 Reference

Exanpl & 120¢&6¢tahedivaraneahd5thk) priaNilydage did Gacithtdeth nohd s added
and the mxture is heated under reflux for 3 hours. The reaction solution
is 0 4 SEP 2098n196ba¥ercéAt vaskgdudsh wedecednst esswmateghdrtime ,r esul ting

residue is suspended in diethyl ether. The precipitates are collected by
filtration §ﬁ&|g§r %artaogwg %Hﬁﬁitﬁ &1 EVFERRE LR 5 Irgenay eArde VB M Z:

el el ELEEEEF SRR L R anta (iR AR e 1o
purified by NH-silica gel column chromatography (eluent:
10 ethyl acetate/hexane = 1/5) to give methyl trans-4-
(pyrrolidin—l—yl)cycldhexanecarboxylate (10.9 qg).
APCI-MS M/Z:212[M+H]".
(2) To a solution of methyl trans-4-(pyrrolidin-1-
yl)cyclohexanecarboxylate (10.9 g) obtained in Reference
15 Example 118(1) in dioxane (150 ml) is added 2 N
hydrochloric acid (80 ml), and the mixture is stirred at
110°C for 3 hours while evaporating to remove methanol.
The reaction solution is concentrated under reduced
pressure, the resulting residue is suspended in diethyl
20 ether, and then collected by filtration to give the title
compound (1l1l.1 g).
APCI-MS M/Z:198 [M+H]".
Reference Example 119: Trans—4-(morpholin—4—yl)cyclohexane—

carboxylic acid hydrochloride

25 S



N, CH3 HOCH3 0 (HCI) (1) Trans-4-(am nonethyl) cycl ohexanecarboxylic acid
10 (6.29 g) is suspended in nethanol (32 m) and to the sus@ehSERMbES
added dropwi se thionyl chloride (6 m) under ice-cooling. The reaction
solution is warnmed to room tenperature, stirred overni ght and concentrated
under reduced pressure to dryness, whiclZgd ovides nethyl trans-4 15

(am nonet hyl ) cycl ohexanecar boxyl at e hydrochl oride (8.69 g). APClI-M

M Z: 172 MtH] +. (2) Met hyl trans-4-(am nonet hyl)cycl ohexane- carboxyl ate
hydrochl oride (8.69 g) obtained in Reference Exanple 121(1) is suspended

in dichloromet hang1)40RvHy1 2%t derede is %a{rﬂeegm%f@méll- 2 mj,

and the mxture 1is stirréd at roomtenperdture sever m nut es and

thereto arehwdictech Bor 20a@quepus §pr optdehyde; §ORBEE@BNEL5ERampl: and odi um
triacet oxyborohydride (25.43 g) under ice- cooling. The reaction solution

is warned tlisoorelEoreapey bl uethest (Bdel mdy, 2shdins, chobbhatsol(di.en is
poured a saturated agueous sodi um hydrogen carbonate solution and 0 4 SEP
2006 270 the 3f {ieShPsiedidact B8 Oi t Afehrorbendad Theaongahlse bdyer is

vashed w {146l gt andesela o gl brd 1o, sucgessluel v, dried ouer sgg um
5o (AT O R bR, a0 70 15
Cyolonecamsas ol oo obcpit atnecu ) Befeseasey ATl A2 1
(70 nl), ansiré hedde&kttis ethe reaction solution and the mixture is
refluxed for additional 6 hours. The reaction solution is
10 concentrated under reduced pressure, and the residue is
dissolved in ethyl acetate-water and the organic layer is
separated. The organic layer is washed with water and
saturated brine, dried over sodium sulfate and evaporated
to remove the solvent under reduced pressure. The
15 resulting residue is purified by NH-silica gel column
chromatography (eluent: ethyl acetate/hexane = 1/30,
followed by ethyl acetate/hexane = 1/5, and then 1/3) to
give methyl trans-4-(morpholin-4-yl)cyclohexanecarboxylate
(53.9 q).
20 APCI-MS M/Z:228[M+H]".
(2) To a solution of methyl trans-4-(morpholin-4-
yl)cyclohexanecarboxylate (53.8 g) obtained in Reference
Example 119(1) in dioxane (750 ml) is added 2 N
hydrochloric acid (400 ml), and the mixture is stirred at
25 110°C for 4 hours while evaporating to remove methanol.
The reaction solution is concentrated, and the resulting

residue is suspended in diethyl ether, and then the



heat ed under reflux for 3 hours. After allowing to cool, the reaction
solution is concentrated under reduced pressure, the resultiggseesyghie is
subj ected to azeotropic distillation with toluene, and then the resulting
product 15 is dried to give the title conmpound (8.45 g). APCl-NMs

M Z:186][ MtH] +. Reference Exanple 122: Trangg 4- (t-butoxycarbonyl am no-

nmet hyl ) cycl ohexanecarboxylic acid CH3 CH3 HO ~ OCH3 O 20

Trans- 4- (am nonet hyl ) cycl ohexanecar boxylic acid (8.35 g) is suspended in
di oxane (100 m ), thereto are added water (50 ml) and 1 N aqueous sodi um
hydr oxi de solution (50 and then di-t-butyl dicarbonate (12.7 g) is
added dropmf%%u%hagg PE@H%%BI?ﬁgFOQﬁECFéchWbﬁ%§ﬂqﬂF%9¥-??iQ#W@uﬂﬁﬁito
roon1tenper@ggig,cg&ggﬁgg fg@ 4 Q urs and the $ 4 SEP 2006 271 reaction
solution is concentrate ué ef ‘réduced pressure. The resulting residue is
diluted w thpethys gegtate m+a¢fusted to about pH 3-4 by addition of
aqueous citric acid solution and extracted with ethyl acetate. The organic

5 layer is Rashednuet Axumpee and:SabHnated-Quiinet ndnied rRVesyc1RlHm | -
sul fate and evaporated to renmove the solvent under reduced pressure. The
resul tPng resetie esidubpdndedlinide hexane, and the resulting product is
collected b filtration and dried to give the title conpound (13.30 Q).

10 ESI - M5 . M. Reference Exanple 123: Ethyl
3- (pi peridin-4iyl) cw ona hydr ochl ori de
b nags,

éHs (HCI)

(1) Potassium hydroxide (12.8 g) is dissolved in
water (30 ml) and thereto is added diethyl ether (45 ml).
Under ice-cooling, to the resulting mixture is added N-

10 nitroso-N-methylurea (5.07 g). The reaction solution is
stirred for 10 minutes under cooling, and the organic layer
is separated and dried over potassium hydroxide to give a
solution of diazomethane in diethyl ether.

(2) Under argon atmosphere, trans-4-(t-

15 butoxycarbonylamino)cyclohexanecarboxylic acid (3.0 g)
obtained in Reference Example 116 is suspénded in diethyl
ether (40 ml), thereto is added triethylamine (1.89 ml) at
-10°C, and then isobutyl chloroformate (1.75 ml) is added
dropwise to the mixture. The reaction solution is stirred

20 at -10°C for 30 minutes, and a solution of diazomethane in
diethyl ether obtained in Reference Example 120(1) is added
dropwise to the reaction solution at -10°C, and the mixture
is warmed to room temperature and stirred for 15 hours.
Under ice-cooling, 10 % aqueous citric acid solution is

25 poured to the solution, and the organic layer is separated.



NH H3C-O
suspended

O(HC) (1) Sixty %sodiumhydride in oil (33.6 g) is 15
in tetrahydrofuran (600 m) and a solution of trietghyGEP 2008

phosphonoacetate (188.4 g) in tetrahydrofuran (100 m) is added dropw se

t hereto un
ice-coolin
tetrahydro
stirred fo
m ) under

car bonat e

der ice-cooling. The mxture is stirred for 0.5 hours under

g, and a solution of pyridine2&7carbal dehyde (75.00 g) in 20

furan (100 mM) is added thereto dropwi se and the mxture is

r one hour. To the reaction solution is poured ice-water (1000

i ce- cooling and the mxture is extracted with ethyl acetate.
organi ¢ | aygr, é§

sol ut1 O rrné successi ve

The

oAt o En LR S DR R OR, BB

sulfate andhﬁ&ﬁ@@%ﬁué%kﬁ&hé@@nyglﬁeﬁoﬁ0|M595r0§n§Ega%gQQte%7%rﬁﬂ@er reduced

pressure.

The resulting residue is suspended 1n a snmall anount

di i sopropyl detéerowsdesod Den cool fage and ébapakgﬁbﬂlt@tﬁ%m@&@ Q@blected by

filtration.

5 ether an
(pyridin-4-
3- (pyr$d|n
di ssol ved

(1.80 g) a
roomtenpe
filtration
resul ting

N hydr ogen

10

15

20

25

ds ol hexanendeaic cesduved ypaadsdreed Tbegkesuéthmb Zesidue is
guéacrylate (77.53 g). APCI-NM5 M Z: 178[ M+ . (2) Ethyl

The precipitates are washed with a small anmount of diisopropyl

15364 pur ik oee o@eb) cojBai FRRYOMALREFAP Hcéeliﬂéélﬁtﬁl eeth3ll) is

dded d
TR et s L ﬁ”Liaaﬁgeégéér §9Sas§gﬁt§?%e§§%é?§'a?

b R i R e S e o e GO o G

resreagats (digsofyed 15 in di oxane (200 m), thereto are added 4

APCI-MS M/Z:285[M+NH,.1".

(3) t-Butyl trans-[4—(2—diazbacetyl)cyclohexyl]—
carbamate (1.62 g) obtained in Reference Example 120(2) is
dissolved in methanol (30 ml) in a light shielding reaction
vessel under argon atmosphere, and the mixture is cooled to
-25°C. To the reaction solution is added a solution of
silver benzoate (153 mg) in triethylamine (2.4 ml), and the
mixture is warmed to room temperature and stirred for 3
hours. The reaction solution is concentrated under reduced
pressure, the resﬁlting residue is dissolved in ethyl
acetate, washed with saturated aqueous sodium hydrogen
carbonate solution, saturated aqueous ammonium chloride
‘solution and saturated brine successively, dried over
sodium sulfate and evaporated to remove the solvent, which
provides methyl trans-4-(t-butoxycarbonylamino)-
cyclohexyl]acetate (1.25 g).

APCI-MS M/Z:289[M+NH,]".
(4) To a solution of methyl trans-[4-(t-

butoxycarbonyl-amino)cyclohexyl]acetate (1.23 g) obtained



chl ori de-di oxane (200 m) and the mixture is evaporated to renove' the

sol vent under reduced pressure. The resulting residue is susgﬁpggg Y%

di ethyl ether-diisopropyl ether, the precipitates are collected By
filtration, washed with 20 diisopropyl ether, and dried to give the title
conpound (33.50 g). APCI-MS M Z: 186] MtH|2tsg Ref erence Exanpl e 124: Et hyl
(piperidin-4-yl) acetate hydrochloride H3CI__1_I 0 NH (HCl) O 25 Ethyl
(pyridin-4-yl)acetate (50.00 g) is dissolved 4 SEP 2006 273 in acetic acid
(500 M), thereto is added platinumoxide (3.44 g) and the m xture is

L h f 20 h )

The T nsolupia RePekendd 29500, & TORRNET Snth, hATLLETRE B 805 | S,rsala@lone%“éf
' a resi-que_ Js.dissolved in
e ooh MnSsh-peonoet) BregRUEeoxEle LML LAY (R oS net TaRe a0 )

and then theigtxteresi stievagonat edoho teppR-athike $olvent ynder gr%%UCEd
pressure. The resulting residue is suspended in diethyl ether 1

di i sopropyl readieion andluhiopr ¢si pohatasratedcebl deyadsby unblelrt rakiverd
washed_wi th diisopropyl ether, and then dried to give the title conpound
(61.80°Q). AFTISWE MZ: AP MreF Ry 1R6EeNENdé -Enanpbycl2bexfilhpcetate

3'(1'iSOprQﬁ%AP&Sﬁ{é9l3é418%§ %ggPropionate NI\CH3 H3C O
APCI-MS M/Z:172 [M+H]".
(5) Under ice-cooling, to a suspension of methyl
trans-(4-aminocyclohexyl)acetate hydrochloride (895 mg)

10 obtained in Referen;e Example 120(4) in dichloromethane (30
ml), triethylamine (1.2 ml) is added and the mixture is
'stirred. Aqueous 35 % formaldehyde solution (1.71 ml) and
sodium triacetoxy borohydride (2.74 g) are added thereto
successively under ice-cooling. The reaction solution is

15 warmed to room temperature and stirred for 6 hours.
Saturated aqueous sodium hydrogen carbonate solution is
poured into the mixture under ice-cooling and the mixture
is extracted with chloroform. The organic layer is washed
with saturated brine, dried over sodium sulfate, and then

20 the solvent is removed under reduced pressure to give
methyl trans—[4—(dimethylamino)cyclohéxyl]acetate (771 mg) .
APCI-MS M/Z:200 [M+H]*.

(6) To a solution of methyl trans-[4-
(dimethylamino)cyclohexyl] acetate (760 mg) obtained in
25 Reference Example 120(5) in dioxane (25 ml), 1 N

hydrochloric acid (15 ml) is added and the mixture is

heated under reflux for 3 hours. The reaction solution is



0 Ethyl 3-(piperidin-4-yl)propionate hydrochloride (70.83 g) obtained in
Refere%ce Eigngle 123 is dissolved in ethanol (700 m), theret A E ﬂﬂged
2-iodopropane (38.2 m) 20 and potassium carbonate (132.3 g) and‘t

m xture is heated wunder reflux for 6 hours. The insoluble materials are
removed by filtration and the filtrate isyggncentrated under reduced
pressure. The resulting residue is diluted wth ethyl acetate (800 nl),
washed with water and 25 saturated brine successively, dried over sodium
sulfate and 0 4 SEP 20bl'i 274 evaporated to renove the sol vent under

d d . Ih | ting residue is purified by NHsilica ge
col um  chr GRUFGFARAY( BB 2o et RERS S addttardies ZRAALE F3 | owed by

9/1) 1o giveekhaubl Lhecappaund (3712 g), SARD - MM Z 228l MH L

Ref erence Exanples 126 e correspo ng conpou

simlar maager cbolBetenenge EXamRlE o220 Fiey tthe Jiald Wi g ; cpspounds.
10 Ref. Ex. Phygicochem'ca?e Structure KE. Pﬁbpertlé%'roqﬁ1~ AH%?-NB 126

CH3 0 N\ / CEBmpbANAL4T7PBHHE+. CH3 CH3 N CH APCI-MS 127 O M Z: 200 MH + O
CH3 .
5 APCI-MS M/Z: 186[M+H]™.
Reference Exémple 121: Trans-4-(dimethylaminomethyl) -

cyclohexanecarboxylic acid hydrochloride

e
1
Hom\‘\" CH3

o) (HCl)

(1) Trans-4-(aminomethyl)cyclohexanecarboxylic acid
10 (6.29 g) is suspended in methanol (32 ml) and to the
suspension is added dropwise thionyl chloride (6 ml) under
ice-cooling. The reaction solution is warmed to room
temperature, stirred overnight and concentrated under
reduced pressure to dryness, which provides methyl trans-4-
15 (aminomethyl)cyclohexanecarboxylate hydrochloride (8.69 g).
APCI-MS M/Z:172[M+H]".

(2) Methyl trans-4-(aminomethyl)cyclohexane-
carboxylate hydrochloride (8.69 g) obtained in Reference
Example 121(1) is suspended in dichloromethane {400 ml),

20 thereto is added triethylamine (11.2 ml), and the mixture
is stirred at room temperature for several minutes and
thereto are added 35 % aqueous formaldehyde solution (15.9
ml) and sodium triacetoxyborohydride (25.43 g) under ice-
cooling. The reaction solution is warmed to room
25 temperature, stirred for 2 hours, to the solution is poured

a saturated aqueous sodium hydrogen carbonate solution and



Ref erence Exanple 128: 3-(1-1sopropyl piperidin-4- yl)propionic acid
hydrochloride CH3 N-CH3 HO O (HC) 15 Ethyl . . ﬂér@ﬁpr?@é
3-(1-isopropyl pi peridin-4-yl)propionate (57.12 ¢g) obtained in e
Exanpl e 125 is dissolved in 04SEP 200 275 dioxane (1200 m), thereto is
added 2 N hydrochloric acid (600 ml) and27be m xture heated under refl ux
for 3 hours. The reaction solution is concentrated under reduced pressure,
subj ected to azeotropic distillation with dioxane, 5 and the resulting
residue is suspended in diethyl ether- diisopropyl ether (1:1, 500 m). The

her
preci pi tat esnhar €o16@/ b%@ﬁ%deQ%rdét%Hak?ggl %9%%5 hN%! S%B%%%% et
and dried to give the title conpound 3 Aﬁ%ﬁ Ik% kﬁ
Ref erence Exaplres s122sh3@ The he aresp o &%H{%Hl%%ﬁ{ee éd@@é@w&
simlar manner to Reference Exanple 128 to give the followng conpo
Ref . Ex. PhylsiiedcloomicalodiSir soilffate Nnd Rrepeiid®es HQ ARGoWS the ~~C O N
cH3 M Z: 186 MtHl + 129 vy CH3 hydrochloride CH3 APCI-M5 N jCH3 MZ :172
[ MFH] + solvent to give methyl trans-4-(dimethylamino-
5 methyl)cyclohexanecarboxylate (7.42 g).
APCI-MS M/Z:200[M+H]"*
(3) Methyl trans-4- (dimethylaminomethyl) -
cyclohexanecarboxylate (7.41 g) obtained in Reference
Example 121(2) is dissolved in . dioxane (140 ml), thereto is
10 added 2 N hydrochloric écid (70 ml), and the mixture is
heated under reflux for 3 hours. After alloWing to cool,
the reaction solution is concentrated under reduced
pressure, the resulting residue is subjected to azeotropic
distillation with toluene, and then the resulting product
15 is dried to give the title compound (8.45 g).
APCI-MS M/Z:186 [M+H]*
Reference Example 122: Trans-4-(t-butoxycarbonylamino-

methyl)cyclohexanecarboxylic acid

o CH,
X Keem,
N~ "0” “CH,
Hom“\"O/\H
o)
20 Trans-4- (aminomethyl)cyclohexanecarboxylic acid

(8.35 g) is suspended in dioxane (100 ml), thereto are
added water (50 ml) and 1 N aqueous sodium hydroxide
solution (50 ml), and then di-t~butyl dicarbonate (12.7 g)
is added dropwise under ice-cooling. The reaction solution

25 is warmed to room temperature, stirred for 4 hours and the



130 HO __T i O hydrochloride 15 Reference Exanple 131: s
1-(Pyridin-4-yl)piperidin-4- carboxylic acid 0 4 SEP 200G 276 j Wﬂmp-lo 0
4- Chl oropyridi ne hydrochloride (9.55 g) and triethylamne (26.0 nl) are
di ssolved in ethanol (10 m) and water (30 m ), thereto is added et hyl

i sonicotinate 5 (10.00 g), and then the Rddction solution is heated at
150C for 96 hours in a sealed tube. After allowing to cool, ethanol is
added to the reaction solution and the insoluble materials are renoved by
filtration. The filtrate is concentrated under reduced pressure, the 10

resul ting resddieon Sssuspesleds i BofBLALOEBER uhher PEEGLRH! ptessake.
collected by filtration and recrystallized from

wat er - N, N- ditreetdeydd Dt g thes 1 dugi ve dbeutetl! eichnmpolpd acd@al34,9). APCl - MS
MZ :207 [MtH +. 15 Reference Exanple 132: [1-(Pyridin-4-yl)piperidin-4-
yl ] acetic axdnrsiyelt oehl apdue O ©-A Ny (BiEd)tioh Bfhghueous citric acid

(pi peridin-4-yl)acetate hydrochloride (5.00 g) obtained in Reference
Exanpl e 1248,0354%4@%@@0%9@%?% VyBRoekhEli aeetstez gfhgn@reendchyl ani ne

(103 1) PG euepegdit, | sulope (100,11 ) ang.beat o et gl g or 20
sodium sulfate and evaporated to remove the solvent under
reduced pressure. The resulting residue i1s suspended in n~-
hexane, and the resulting product is collected by
filtration and dried to give the title compound (13.30 g).

10 ESI-MS M/Z:256[M-H] .
Reference Example 123: Ethyl 3-(piperidin-4-yl)propionate

hydrochloride

| NH
H,C._O

o (HC)

(1) Sixty % sodium hydride in oil (33.6 g) is

15 suspended in tetrahydrofuran (600 ml) and a solution of
triethyl phosphonoacetate (188.4 g) in tetrahydrofuran (100
ml) is added dropwise thereto under ice-cooling. The
mixture is stirred for 0.5 hours uynder ice-cooling, and a
solution of pyridine-4-carbaldehyde (75.00 g) in

20 tetrahydrofuran (100 ml) is added thereto dropwise and the
mixture is stirred for one hour. To the reaction solution
is poured ice-water (1000 ml) under ice-cooling and the
mixture is extracted with ethyl acetate. The organic layer
is washed with water, saturated aqueous sodium hydrogen

25 carbonate solution and saturated brine successively, dried

over sodium sulfate and evaporated to remove the solvent



and the insoluble materials are renoved by filtration. The $ 4 SEP 20b6

277 filtrate is concentrated under reduced pressure, the res&itSEﬁ’gM&asi due
is diluted with chloroform washed with water, dried over magnhesi um

sul fate, and then evaporated to renove the solvent under reduced pressure.
The resulting 5 residue is purified by Ngmsilica gel colum chronatography
(eluent: chlorofornmethyl acetate = 4/1) to give ethyl [1-
(pyridin-4-yl)piperidin-4-yl]acetate (4.15 g). APCI-M5 M Z: 249 MtH] +. (2)

Et hyl [1-(pyridin 4-yl)piperidin-4-yl]acetate 10 (4.15 g) obtained in

Ref er ence $ %lé is dissolved in dioxane (200 m ), thereto is
added 1 N h%ﬁg%{ih% PeedcPaeseybent ) TRRIERB LM RBUF8STLEUReAfe & USRESES et | ux

f 4 h h t t ed_under. duced
and the oo (TngtEe; #00RE Py o BRrFPBERBYE BhuBt "t RRe  phr e o Bound

3.90 .
g-[l-(giriﬁ§%§n?§%N%%%?%%%Fg?%EEafi E%?%%?g%?cggcgghﬁ§éﬁggﬁlongg WIN N

vV HO O (HGbye@Op{dat&shyke 3whphpar wdtA- 4- ¥hhp1OBMBAAEE oY BE GG}

(5.00 g) obtained in Reference Exanple 123 is suspended in tetrahydrofuran
(50 M3 andetheresndaneharded Aueeeds¢hbmyopmdidkdbdet@Zga@eghta@d 3-

di i sopropyl et hyl am ne (13.1 n1% roomtenperature. The reaction sol ution
is stirred PBYFbiin-fovitsagryiabm (éhpERadlre, thereto is added water, 14

SEP 2006 2fBo1_Ms m/z:178 [MemH)*.

(2) Ethyl 3-(pyridin-4-yl)acrylate (28.00 g)
obtained in Reference Example 123(1) is dissolved in acetic
iO acid (280 ml), thereto is added platinum oxide (1.80 g) and
the mixture is shaken under 55 psi hydrogen atmosphere at
room temperature for 24 hours. The insoluble materials are
removed by filtration and the filtrate is concentrated
under reduced pressure. The resulting residue is diésolved
15 in dioxane (200 ml), thereto are added 4 N hydrogen
chloride-dioxane (200 ml) and the mixture is evaporated to
remove the solvent under reduced pressure. The resulting
residue is suspended in diethyl ether-diisopropyl ether,
the precipitates are collected by filtration, washed with
20 diisopropyl ether, and dried to give the title compound
(33.50 qg).
APCI-MS M/Z:186[M+H]".
Reference Example 124: Ethyl (piperidin-4-yl) acetate
hydrochloride

H,C_O
T v

Ethyl (pyridin-4-yl)acetate (50.00 g) is dissolved

25



and the mxture is extracted with ethyl acetate. The organic |ayer is
washed with water and saturated brine successively, dried ovek SEpdigem

sul fate and evaporated to renove the sol vent under reduced pressure. The
resulting 5 residue is purified by silica gel columm chromatography
(eluent: n-hexane/ethyl acetate = 5/1, fagopwed by 3/1) to give ethyl
3-[1-(6-chl oropyrimdin-4-yl)piperidin-4- yl]propionate (5.58 g). APCl-M
M Z: 298/ 300[ MtH] +. 10 (2) Ethyl 3-[1-(6-chloropyrimdin-4-yl)piperidin-4-
yl ] propi onate (5.54 g) obtained in Reference Exanple 133(1). is dissolved

the m xtur &1 SEHTHF O FOr (300 HBhF s CRGBF ChyAroBaRCt 933%33?1@( i hor ml
pressure. The. 4 4nsolubleommt eeials: ar enpemveday bl LEal koAl he

filtrate is concentrated under reduced pressure

saturated agtieoOsShepdi &M demog@fﬂpéﬁébeaét €orsobuhbarsar eTla%url%otlQﬁﬂée
resulting residue, the organic |ayer is separated, washed with water and

saturated bmabperPflsuscessemelryd dyi filoverisadaud shkf gietandee\iapor at ed
to renove the solvent under reduced pressure to give ethyl 3-
[1- (py5|n1d¢%ﬂqewty®t9@rudﬁﬂr4r§d¢©¢@pp®ﬁasgr€3 57hg) respRELnNS residue

M Z: 264[ Mt Ethyl 3-[1-(pyrimdin-4-y peridin-4-yl] 25 propionate
(3.54 @) ogﬂ%i%%% %V?%féPeﬁé%xE&%nﬁggolgéé2)tg§reapséél@@@eﬁn4d@£xane (140
m), thereto s added

heat ed undet! T2°SEP EBégrlﬁhygagggﬁgrkgpacmﬁ6urén %Pandﬁkggﬁpl Kﬁ%?é%§|,
e Lercl CBapSL LAt SO gL LgL S0, VR ORI IR e
S SUSpendeﬂhénrQs@lﬁyhgekggﬁduénﬂstQﬁspended in diethyl ether-
10 diisopropyl ether, and the precipitates are collected by
filtration, washed with diisopropyl ether, and then dried
to give the title compound (61.80 gq).
APCI-MS M/Z:172[M+H]".
Refereﬂce Example 125: Ethyl 3-(l-isopropylpiperidin-4-

15 vl)propionate

Ethyl 3—(pipéridin—4—yl)propionate hydrochloride

(70.83 g) obtained in Reference Example 123 is dissolved in
ethanol (700 ml), thereto are added 2-iodopropane (38.2 ml)

20 and potassium carbonate (132.3 g) and the mixture is heated
under reflux for 6 hours. The inscluble materials are
removed by filtration and the filtrate is concentrated
under reduced pressure. The resulting residue is diluted
with ethyl acetate (800 ml), washed with water and

25 saturated brine successively, dried over sodium sulfate and



5 resulting product is collected by filtration, washed with i et hyl ether,
and then dried to give the title conpound (3.63 g). ESI-M .§§é H -.
Ref erence Exanple 134: 3-(I|-1sopropyl piperidin-4-yl)acrylic 10 acid
hydrochloride CH3 N CH3 HO (HCl) O (1) Lithium alum num hydride (1.10 g)
is suspended in tetrahydrofuran (80 m ), and thereto is added a sol ution
of et hyl 1-isopropy|piperidine-4-carbox§ﬂ4te (5.00 g) 15 obtained in

Ref erence Exanple 127 in tetrahydrofuran (30 nl) dropw se under
ice-cooling. The reaction solutionis stirred for 2 hours under the
ice-cooling, and water (1.1 m), 15 % aqueous sodi um hydroxi de sol ution
(1.1 n) avdpowatterd (2 FemMovearthadsedvdnopuhdersuedessidvelrnesandesti rred 20
for additional 10 mnutes. To the resulting reaction solution is added

pot assi umTder Fesatle irgndrahiaud xtsreursfiedi byeliHfeil2@anigedt e luamd t hen

t he insolgﬁ&e materials are renoved by filtration. The filtrate is

concent r atedF OMF PG IR cled Witdss i e e haRe f RERYE hacpEatrt Fn@Ov/dsi due is 25
purified hy sijica |, ¢ol unm_chr.omat ogr aph eluent: 14 _SEP 206 280
chl or of or ﬁ‘:foe‘ltwhlatﬁe & af@ ):%f/ B+%% 5]1“9@%%%56 RS (57:13 g) .

i sopropy| pigeel v . nol (4.29 g). APCI-MS M Z:158 [ MrH +. (2)
Oxal yl chl gg’i%;g@( gf/ok %%éﬁﬁgl ssolved in 5 dichl oronethane (120 m ) and

thereto | ReFddechcd GRWNEE & 1904Ut3pn of dinethylsulfoxide (3.3 m) in
di chl oronet hane (15 m) under dry ice-acetone cooling. After stirring for

The corresponding compounds are treated in a similar

manner to Reference Example 125 to give the following

compounds.
10
Ref. Ex. Physicochemical
' Structure
No. Properties
o
( APCI-MS
CH
126 3 0 NYCHS M/7:214 [M+H]"
CH,
CH,
N)\CHS APCI-MS
127 r/o M/Z:200[M+H]"
CHy O
Reference Example 128: 3-(l-Isopropylpiperidin-4-
yl)propionic acid hydrochloride
N” CH,
HO
0 (HCI)
15 Ethyl 3-(l-isopropylpiperidin-4-yl)propionate (57.12

g) obtained in Reference Example 125 is dissolved in



10 m nutes under ice-cooling, a solution of (1-

i sopropyl pi peridin-4-yl)nethanol (3.00 g) obtained in 10 Ref erfeh&epEXH I e
134(1) in dichloronethane (30 m) is added dropw se over a period of 15
m nutes. After addition, the reaction solution is stirred for 2 hours
under ice- cooling, and thereto is added dropw se triethylamne (13.3 nmnl)
over a period of 10 mnutes. The reacti®h>solution is 15 stirred for one
hour while it is warned to roomtenperature, and then the solution is
poured to saturated aqueous sodi um hydrogen carbonate sol ution. The

m xture is extracted wth dichloronethane and evaporated to renove the
sol vent udileraneedueéd plesswherchie aguaiisd |anerhydreiTact €damidh 20
ethyl acetate, and the extract is conbined with the residue obtained by
removi ng $6P0ent ) f pom the albevaraihddrdnetdmnesekluacior viashedrsi t h wat er
and saturated brine and dried over sodiumsulfate. The solvent is

evapor at edNEnd8RCEé8c 8@ LptdSIudes tnpant 1ated runke prenitead al |

1-i sopropyl pi peridi ne-4-carbal dehyde (1.96 g), R APClI-M5 M Z: 156] M+H] +. ( 3)
Tri ot hyl BROSBHGRoaCEPArPE (EH GF (1 Sa kol btk Dl SR OO L DadL prake

i orl (178 feunder AR s 1 BT T et B Tl

i ce-cool i A9isbprbpel Biklw 1.9 adigd )i so vl ol perd.dines 4 car bal dehyde
(5.03 5 g) obt gi ngg in Ref es(eln(?e Exarrpnl;le) 132{}%) é%%%ﬁ% o?ﬁ?an (25
m). The ceatettadsblutfion dat isr r retsiad Wit Bisophdpedvhdh ghet hyl
ether, thereto is added water and the mxture is extracted wth ethyl

acet ate. dhéedr §angdveaydre tiig astrerbaund (&% £36 amd. sat urated brine, dried
over sodium 10 sul fate and evaporated to renove the solvent under reduced

pressure. APh&~MEsHV i 8§ OrldkiFdue is purified by NHsilica
10 Reference Examples 129-130

The corresponding compounds are treated in a similar

manner to Reference Example 128 to give the following

compounds.
Ref. Ex. Physicochemical
_ Structure _
No. Properties
HO APCI-MS
M/Z:186 [M+H]"
Ny mYCHS
CH,
hydrochloride
CHa APCI-MS
N™ "CH, M/Z:172 [M+H]"
130 HO
0 hydrochloride

15
Reference Example 131: 1-(Pyridin-4-yl)piperidin-4-

carboxylic acid



gel colum chromat ography (eluent: n-hexane/ethyl acetate = 9/1) to give
ethyl 3-(1-isopropyl piperidin-4-yl)acrylate (6.87 g). 15 APCO-AMEP 2

M Z: 226] MrH] +. (4) Ethyl 3-(I-isopropyl pi peridin-4-yl)acrylate (1.01 Q)
obtained in Reference Exanple 134(3) is dissolved in ethanol (20 m),
thereto is added 2 N aqueous sodium hydpgyg de solution (4.5 m) and the
m xture is stirred at 20 roomtenperature for 24 hours. To the reaction
solution is added 2 N hydrochloric acid (9 m), and the mxture is
concentrated under reduced pressure, and then the resulting residue is

| yophilized to give tE::ﬁitle conpound (1.43 g). APCI-M5 M Z: 198[ MtH] +. 25
Ref erence Exanple 135 (f-t-Butoxycarbonyl piperidin-4- yl)acetic acid 04
SEP 200 282 HO Il C~~H 0 C- 3 (1) Ethyl (piperidin-4-yl)
acetate hydpgchljori fle obtained in Reference Exanple 124 (10.00 g) is
suspended in etrahydrofuran (95 m ), and thereto are added sodi um 5

hydr ogen carbamate (12.14 g) and water (150 m ), and then thereto is added
a solution of di-t-butyl dicarbonate (11.60 g) in tetrahydrofuran (55 m)

dr opwi se under icﬁld%%%ééékfﬂéEhéeﬁgaf §hf8££&%°”9l§55%325ﬁ9 at room

tenperature for 20 hours, “agueous potassium carbonate 1 olution is poured
to the sol utiDdkptakiige M zbUbEml$ aeXt Hasked veidt hnethtnlanaget@ioe mihhe

organic layer is washed wth saturated brine, dried over nagnesium sul fate
and evaporat@dvdioeredOemihe sakvent tindetdeedutadlpriessicetinate
5 (10.00 g), and then the reaction solution is heated at
150°C for 96 hours in a sealed tube. After allowing to
cool, ethanol is added to the reaction solution and the
insoluble materials are removed by filtration. The
filtrate is concentrated under reduced pressure, the
10 resulting residue is suspended in chloroform, the
precipitates are collected by filtration and recrystallized
from water-N,N-dimethylformamide to give ﬁhe title compound
(10;34 g) .
APCI-MS M/Z:207 [M+H]".
15 Reference Example 132: [1-(Pyridin-4-yl)piperidin-4-
vllacetic acid hydrochloride
HO
m NS

| N ¢oy

(1) Ethyl (piperidin-4-yl)acetate hydrochloride
(5.00 g) obtained in Referenge Example 124, 4-chloro-
20 pyridine hydrochloride (3.62 g) and triethylamine (10.1 ml)
are suspended in xylene (130 ml) and heated under reflux
for 20 hours. The reaction solution is cooled with water

and the insoluble materials are removed by filtration. The



The resulting residue is purified by silica gel colum 15 chromat ogr aphy
(eluent: n-hexane/ethyl acetate = 5/1) to give ethyl ®4 SEP
(1-t-but oxycarbonyl pi peridin-4-yl)acetate (13.06 g). APCl -M

M Z: 272 MtH +. (2) Ethyl (1-t-butoxycarbonyl pi peridin-4-yl)acetate 20
(13.00 g) obtained in Reference Exanple I35(1) is dissolved in
tetrahydrofuran-ethanol (2:1, 180 nm) and thereto is added a solution of
sodi um hydroxide (4.80 g) in water (60 mnl). The reaction solution is
stirred at roomtenperature overnight, concentrated under reduced pressure

and the 25 fff9£££ giéqBSBBénkggﬁéd‘Enﬂ§§h§%§q¢%hg%%%ﬁﬁke6t@ﬂf The 04 SEP

2016 283 aqueous Tayer Is aci red™w y RT"6ri ¢ "aci d under

i ce- cool i ngreaidt t RENreXt Haet ed wiwt@ehm'itﬁf%mto%o,flsgﬁw gﬁ%@oc wider is

washed with water and saturated brine, and en drie magnesi um

sul fate. Theagsekyeatiks bvevapagatetdutnden FEe@dyCehdP eSSt alod rH ey the
title conmpound (11.10 g). ESI-M5S MZ: 242[MH -. Reference Exanpl es

136- 137 Therewmovespbrdendveonpondds aeedutedateesisura.si Mhlearre sk tnarmer to
Ref erence Exanple 135 to give the follow ng conpounds. Ref. Ex.
Physi c8chen¥eatdust i GcPuré firg. bPr BPeptildsao 9ei3 aqd Wwe| chgorgtearantas HO
Gz MZ: 2?21LQ% chloroform/ethyl acetate = 4/1) to give ethyl [1-
(pyridin-4-yl)piperidin-4-yllacetate (4.15 g).
APCI-MS M/Z:249[M+H]*.
(2) Ethyl [1-(pyridin-4-yl)piperidin-4-yllacetate
10 (4.15 g) obtained in Reference Example 132(1) is dissolved
in dioxane (200 ml), thereto is added 1 N hydrochloric acid
(70 ml) and the mixture is heated under reflux for 4 hours.
The reaction solution is concentrated under reduced
pressure and the resulting residue is lyophilized.to give
15 the title compound (3.90 g).
APCI-MS M/Z:221[M+H]".
Reference Example 133: 3-[1l-(Pyrimidin-4-yl)piperidin-4-

yllpropionic acid hydrochloride

NZN
|
| N
HO -
o (HChH
20 (1) Ethyl 3-(piperidin-4-yl)propionate hydrochloride

(5.00 g) obtained in Reference Example 123 is suspended in
tetrahydrofuran (50 ml) and thereto are added 4, 6-

dichloropyrimidine (2.80 g) and diisopropylethylamine (13.1
ml) at room temperature. The reaction solution is stirred

25 for 3 hours at room temperature, thereto is added water,



0O OH3 CH3 NO ESI-M5 137 HO CH3 M Z: 228[ M H] -

t-Butyl 4-carboxynet hyl ene-1- piperidi necarboxylate 1O CH3

SE
15 (1) t-Butoxy potassium (4.49 g) is suspended in NN O 4 SEP 2006 284

di met hyl f or mam de under argon atnosphere, and to the mxture is added
dropw se triethyl phosphonoacetate (5.83 »>1 under ice-cooling. After
stirring for 0.5 hours under the ice-cooling, t-butyl

4- oxo-| - pi peri di necarboxylate 5 (4.07 g)
and

sol uti on,
1.5 hours

and t he preC|%

BFUR o P oEEERBY S M

W 2o 2ay DNIREGRRNY TRy LERCdREROLE S GERLROKNAALE LY adRaTbr 18" - M

M Z: 287 [ M¢N

- But et hoxycarbonyl net’h -1

pi peri di necanbexyb av&l 1 Qﬁleh ebtai Bediim B%ﬁ%%%@cgndEé%%§b§a£%%(%% I's

di ssol ved i n di oxane ( m.), thereto is 15 ad

ous sodi um

0 Reference Exanple 138:

CH3

i s added dropwi se to the reaction
the mxture is warmed to roomtenperature and stirred for

To .t | ut | on s .added i ce-water under |ce cool i ng,
2 Pg?égacﬁlon PPet ggaﬁggﬁ aRFSdAtEd t 81Gi ve t - butyl

hydr oxi de spémpirentfé ﬁblvaﬁd tihdernrstiuced prebisured atrheoeBsiL,@RGAL Ure
The reaction solution is acidified with 1 N hydrochloric acid,

over ni ght.
S

10

15

20

25

residue is purified by silica gel column chromatography
(eluent: n-hexane/ethyl acetate = 5/1, followed by 3/1) to
give ethyl 3-[1-(6-chloropyrimidin-4-yl)piperidin-4-
vllpropionate (5.58 g).

APCI-MS M/Z:298/300[M+H]*

(2).Ethyl 3-[1-(6~chloropyrimidin-4-yl)piperidin-4-
yl]lpropionate (5.54 g) obtained in Reference Example 133(1)
is dissolved in ethanol (100 ml), ﬁhereto is added 10 %
palladium-carbon (0.55 g) and the mixture is stirfed for 4
hours under hydrogen atmosphere under normal pressuré. The
insoiuble materials are removed by filtration and the
filtrate is concentrated under reduced pressure. Ethyl
acetate and saturated aqueous sodium hydrogen carbonate
solution are poured to the resulting residue, the organic
layer is separated, washed with water and saturated brine
successively, dried over sodium sulfate and evaporated to
remove the solvent under reduced pressure to give ethyl 3-
[1-(pyrimidin-4-yl)piperidin-4-yllpropionate (3.57 g).
APCI-MS M/Z:264 [M+H]"

(3) Ethyl 3-[1-(pyrimidin-4-yl)piperidin-4-y1]-
propionate (3.54 g) obtained in Reference Example 133(2) is
dissolved in dioxane (140 ml), thereto is added 1 N

hydrochloric acid (70 ml) and the mixture is heated under



and then extracted with ethyl acetate. The organic layer is washed vvith
water and saturated brine successively, 20 dried over sodium s} f F
evaporated to renove the solvent under reduced pressure. The resu tlng
residue is purified by silica gel colum chromatography (el uent:

chl orof ormf met hanol = 50/ 1) to give the RiiBl e conpound (0.72 g). 25 ESI-MS
M Z: 240 M H -. Reference Exanple 139: (4-1sopropyl piperazin-1-yl)acetic
acid 14 SEP 200 285 HOYN O ON~Ir CH3 CH3 (1) 1-1sopropyl piperazine (1.21
g) is dissolved in acetonitrile (12 m), thereto i s added potassi um

car bonat e :_(éqll\ﬁ? gf)orﬁ ;%E‘%éd[&e zgf’tlé%'é’i‘l &”%éé'c@&?rmé‘ﬁ?t pLect2o88 5 9)

in acetonitr i's added r opw se e reaction ution Is heated

under refl wWofiofigne Hkdncabt fited! b POré@ueesl prébsukasahybl e material s
are renmoved by filtration and the filtrate is concentrated under reduced

pressure. Thejestidd ity desteueopsc pdtsflebabyosi with debxafiecol The
chromat ography (eluent: chloroform nethanol = 50/1 followed by 9/1) to
gi ve benzylr¢sulsiony opysbllper agi suspeytigdcerateetRydsegher Apendnvshe

M Z:277] MkH +.  (2) Benzyl (4-isopropyl piperazin-1-yl)acetate 2 83 15 g)
obt ai n2d | ﬁ?@%%?%é@%%? el939p1 e‘FE‘*@hEEoH%HrPHlOﬁet Hamd (Hétﬁll)

h dd 0 % pal | adi h
St 1700 {orS WOl CUNGEr Rytr bhEh At hSSphe: & IRuERenbt HaF BPRSBHIE The

i nsol ubl e (r@.t@y@)l_s are rem)ved by flltratlon the filtrate is

ESI-MS M/Z:234[M-H] .
Reference Example 134: 3-(l-Isopropylpiperidin-4-yl)acrylic
10 acid hydrochloride

N~ CH,
HO_~\
(HCY)

o]

(1) Lithiumlaluminum hydride (1.10 g) is suspended
in tetrahydrofuran (80 ml), and thereto is added a solution
of ethyl l-isopropylpiperidine-4-carboxylate (5.00 g)

15 obtained in Reference Example 127 in tetrahydrofuran (30
ml) dropwise under ice-cooling. The reaction solution is
stirred for 2 hours under the ice-cooling, and water (1.1
ml), 15 % aqueous sodium hydroxide solution (1.1 ml) and
water (3.3 ml) are added dropwise successively and stirred

20 for additional 10 minutes. To the resulting reaction
solution is added potassium carbonate, and the mixture is
stirred for 20 minutes, and then the insoluble materials
are removed by filtration. The filtrate is concentrated
under reduced pressure, and then the resulting residue is

25 purified by NH-silica gel column chromatography (eluent:



20 concentrated under reduced pressure to give the title conpound (1.82
g). ‘APCl-M5 M Z: 187[ M+H] +. Ref erence Exanpl e 140: $L SEP %
3-(4-1sopropyl pi perazin-1- yl)propionic acid di hydrochl ori de 04 SEP 2105
286 GH~NCH3 HO ~ /NJ (2HCI) O (1) 1-1sopropyl piperazine (650 ng) is
dissolved in acetonitrile (7 mM) and therggo is added t-butyl acrylate
(743 1) under ice-cooling. The reaction solution is 5 warnmed to room
tenperature and stirred for 4 hours, and thereto is added additi onal

t - butyl acrylate (148 ul), and then the nixture is stirred at room

10 h AddL t t- b ty late (222 lil) is
gggggr?gure fre re§%$%82 §8V3t|%%%sgﬁd thélﬁr Cu u Qt??igd for(6 10}hoLrs,
thereto is Qggﬁggpy@bmgsﬁgglhhq HE%%%no Qggﬁﬁgﬁed with ethyl acetate.

The organic layer fis aturate bri'ne ri ed over sodi um

sul fate andapevampsr Ryed1t@ (memmve the sol vent under reduced pressure. The
resulting residue is purified by silica gel colum 15 chronmat ography

(el uent: chl orof or 2 redkahpl chPOtidéokodenl)bysla@idsolioegi va t-butyl

3- (4-isopropyl pi perazin-1- yl)propionate (1.18 g). APCl -M5 M Z: 257[ M-H] +.
(2) t- But yI dscﬁhommptbpylepu (Befamln- ang yegsitondte adkpd Hripw)seobt ai ned
in Reference nple 140(1) is . dissolved in dioxane (10 m), and thereto

is added 4 ﬂoﬁﬁﬁﬂeﬁeﬁf @HW@F@&%S&4§Q§H@e(i§ @lWﬂdnthWBQN%QRQWﬁﬁhﬁﬂ%tlon

Is stirred (ifl% rrn%) ngr‘rger %trlf/r ?.cfeoracéQOFAOeurc%ollqw.eg ' eaAcéter stirring for
10 minutes under ice-cooling, a solution of (1-
isopropylpiperidin-4-yl)methanol (3.00 g) obtained in

10 Reference Example 134 (1) in dichloromethane (30 ml) is
added dropwise over a period of 15 minutes. After addition,
the reaction solution is stirred for 2 hours under ice-
cooling( and thereto is added dropwise triethylamine (13.3
ml) over a period of 10 minutes. The reaction solution is

15 stirred for one hour while it is warmed to room temperature,
and then the solution is poured to saturated aqueous sodium
hydrogen carbonate solution. The mixture is extracted with
dichloromethane and evaporated to remove the solvent under
reduced pressure. The aqueous layer is extracted with

20 ethyl acetate, and the extract is combined with the residue
obtained by removing solvent from the above
dichloromethane-extract, washed with water and saturated
brine and dried over sodium sulfate. The solvent is
evaporated under reduced preésure to give the crude

25 material, l—isopropylpiperidine—4—carbaldehyde (1.96 g).
APCI-MS M/Z:156[M+H]"

(3) Triethyl phosphonoacetate (7.96 g) is dissolved



solution is concentrated under reduced pressure and the 25 resulting

resi due is suspended in diethyl ether. The 04 SEP 20 287 prectpiSE™ 200§ ar e

collected and dried to give the title conpound (1.06 g). APCl-NMs

M Z: 201[ M+H] +. Reference Exanpl e 141: Trans-4-(3-oxo-norpholin-4- 5

yl)cycl ohexanecar boxylic acid (1) BnO _2810H --~ BnO-"-' O,,,,COCH Si xty

% sodi um hydride in oil (6.80 g) is suspended in N, N-dinethylacetam de (80
m) and a solution of 2 10 benzyl oxyet hanol (12.9 g) in

N, N-di met hyl acetam de (50 m) is added dropwise to the m xture over a

peri od of (]alq} ﬁ%@ﬁ#ﬁga’i ESS&Q:{H.* .”QndAEflgr e%i E_E' 0 8?@%%@%@{.1511%8&

t enper at ur reacti on so ron rs co

thereto s ewldedelihar oaralide agh {9 12 @b 4P ghaduaiby-gedithe.m xture is

stirred at roomtenperature for 11 hours. e reaction solution is
concent r at edfterdest i meiducefb Precsuieutes theeresvktpgliagi, due ikseadded
aqueous sodi um hydrogen carbonate solution and the m xture is washed with
di et hyl et herxtUftee iaqweties | hyesopsopgidipeeddife-d-throendehlygdr dGhI0Sri ¢
acid, and then extracted with ethyl acetate. The organic |ayer is washed
with satur &lePBrained gy ikefonancecerampsal 13t é2andnetapsrhvegcfereanove

(6,24 o) 2 Bive Mg goutsneg soL¥8s08 AScEbiBnte Tome bertes
diluted with diethyl ether, thereto is added water and the
mixture is extracted with ethyl acetate. The organic layer
is washed with water and saturated brine, dried over sodium

10 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 =
9/1) to give ethyl 3-(l-isopropylpiperidin-4-yl)acrylate
(6.87 g).

15 APCI-MS M/Z:226[M+H]".

(4) Ethyl 3-(l-isopropylpiperidin-4-yl)acrylate
(1.01 q) obtained in Reference Example 134 (3) is dissolved
in ethanol (20 ml), thereto is added 2 N agueous sodium
hydroxide solution (4.5 ml) and the mixture is stirred at

20 room temperature for 24 hours. To the reaction solution is
added 2 N hydrochloric acid (9 ml), and the mixture is
concentrated under reduced pressure, and then the resulting
residue is lyophilized to give the title compound (1.43 g).
APCI-MS M/Z:198 [M+H]".

25 Reference Example 135: (l-t-Butoxycarbonylpiperidin-4-

yl)acetic acid



-, [:::~BnO'----"OvCOOH MeO~,, O O (2-Benzyl oxyet hoxy)acetic acid (6.51
g) obtained in (1), nethyl trans- 4-aninocyclohexanecarboxyl&ééEP
hydrochl ori de (5.27 g) obtained in Reference Exanple 113(1) 5 and

1- hydr oxybenzotri azole (5.06 g) are dissolved in N, N dinethylformam de
(100 M). To the m xture are added 1- 282

et hyl - 3- ( 3-di nmet hyl am nopr opyl ) car bodi i m de hydrochloride (7.10 g) and
triethylamne (4.50 m) successively under ice-cooling, and the m xture is
stirred at roomtenperature 10 for 3 days. The reaction solution s
concent r at egoundgr educed pressure, to the resulting residue is added an
aqueous sodi u carbonate solution and the m xture is extracted
with ethyl acepate. orggigﬁhlayer is washed with a saturated brine,

dried over sodium suffaty 1 nd evaporated to renove the sol vent under
reduced pressure. The rgsul Lﬁ saresidue is purified by silica gel colum
chromat ogr aphy (el uent: hexanePethyl acetate = 1:1 followed by ethyl
acetate) to give nethyl trans-4-[2-(2-

benzyl oxyet hoxy) agetyy kA0] @eLarbo PCl - M5
M Z: 350 [ MkH] +. ?%)) E%?Xg o(%?de%}l ke équl\%e%éa?cé %f%rcg&h&ol\%ﬁéﬁl

trans- 4- [ 2-dixdianey | ax e fupen s et yhmpl 801 20 41 SEP028P61s288spended in
cycl ohexanecar boxyl ate (5.09-g) obtained in (2) is dissolved in acetic
acid (150 mgtramdirtdresto (%S adied &n& thatéadi anecadded 6¢d0tmg) and the
n1xtu%$ 'S ﬁ?éggégkfégrbonate (12.14 g) and water (150 ml), and then
thereto is added a solution of di-t-butyl dicarbonate
(11.60 g) in tetrahydrofuran (55 ml) dropwise under ice-
cooling. The reaction solution is stirred at room
temperature for 20 hours, aqueous potassium carbonate
10 solution is poured to the solution and the mixture is
extracted with ethyl acetate. 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
15 chromatography (eluent: n-hexane/ethyl acetate = 5/1) to
give ethyl (l-t-butoxycarbonylpiperidin-4-yl)acetate (13.06
g).
APCI-MS M/Z:272[M+H]".
(2) Ethyl (l-t-butoxycarbonylpiperidin-4-yl)acetate
20 (13.00 g) obtained in Reference Example 135(1) is dissolved
in tetrahydrofuran-ethanol (2:1, 180 ml) and thereto is
added a solution of sodium hydroxide (4.80 g) in water (60
ml). The reaction solution is stirred at room temperature

overnight, concentrated under reduced pressure and the

25 resulting aqueous layer is washed with diethyl ether. The



2.4 hours under hydrogen at nosphere under normal pressure. 5 The reaction
solution is filtrated to renove the catalyst, and then the f84 SERt2086 s
concentrated under reduced pressure. The resulting residue is dissolved in
chloroform washed with a saturated sodi um hydrogen carbonate sol ution,
dried over sodiumsul fate and evaporated to renove the 10 solvent to give
nmet hyl trans-4-[2-(2- hydroxyet hoxy)ace2§B8am no] cycl ohexanecar boxyl at e
(3.32 g0. APCI-M5 M Z: 260 MtH] +. (4) NN "O-~Ovs MO O MO O O O 15

Met hyl trans-4-[2-(2-hydroxyet hoxy)acetyl am no]- cycl ohexanecarboxyl ate
(1.37-g) obtained in (3) is dissolved in chloroform (15 m) and thereto is
added trigt I 8 : ry I.6e~1cQoly T , ..met hanesul f onyl

chi ori de {350050) 1L addeddr oo o8 s ha 2h Mt en R e hest
reaction $ebutbeDihg, Shhbl @8ehOlexd rNAUS HNIET iR CRAE NG . digwted with
water and extracted wth chloroform The organic layer 1s washed with
sat ur at edobgéanés tlaived dsewastdidumitii fuaite mathd eyanechtde bisiohy/erdndy
evaporati on under reduced pressure to give 25 nethyl

trans- 4- [ pben- At aanwstihf Bagresiarheul)iadet.y| AriaciolerSER L00P 290

cycl ohexanecar boxyl ate (1.83 . APCI-M5 M Z:338[MtH +. (5) HH (O _rr"
4 Ng N RBaPer Z@ gnger red%%ed pressure to giJe gﬂe tftfe ( -

compound-(ll.lO g) .
ESI-MS M/Z: 242 [M-H] .
Reference Examples 136-137

The corresponding compounds are treated in a similar .

10 manner to Reference Example 135 to give the following
compounds.
Ref. Ex. Physicochemical
Structure
No. Properties
0 CHs
. N © CH
136 Ho 2 M/Z:256 [M-H]"
0
0 CHs
/U\ CHs,
N (o) g ESI-MS
137 HO CHs
M/Z:228{M-H]~
0

Reference Example 138: t-Butyl 4-carboxymethylene-1-

piperidinecarboxylate

D Ton

w/lj\o CHS
HO™ N

(1) t-Butoxy potassium (4.49 g) is suspended in N,N-

15



5 Methyl trans-4-[2-(2-nethanesul fonyl oxyet hoxy) -

acet yl am no] cycl ohexanecar boxyl ate (1.08 g) obtained in (4) iﬁﬁqggsﬂh%eq
in N, Ndinethylacetam de (15 ml), thereto is added 60 % sodi um hydr in

oil (135 ng) under ice-cooling and the mxture is stirred for 16 hours at
roomtenperature. 10 To the residue obtaizgad by concentrating the reaction
sol ution under reduced pressure are added water and excess sodium
chloride, and the m xture is extracted with chloroform The organic |ayer.
is dried over sodiumsulfate and evaporated to renove the sol vent under

d d - I j ' Lfie ilLica gel colum
Chr omat obr S (I TeaT TR LEE e P+ ESEE SrhOsBHERE, SRt ety
acet ate) tQmﬂiN@r@EiQYéd&é@n§f6%&§sQXQTﬂQEHgglRﬁbsphono cetate (5,83
4-yl)cycl ohexanecar boxylate (715 ng). APCI - Z 7242 FN% +. 20 (6) rO

ro N) " NgMe@hd@deHQ Oercooling. Meihyér stirring for 0.5 hours under
t rans-4- ( 3- oxo- nor phol i n-4-yl )cycl ohexane 0 4 SEP 1106 291 carboxyl ate

(500 ngy) obtke necetaod¢bings trlpatel 4noac-3t+piparidhinaerrboxRékdrence
Exanple 1.13(4) to give the title conpound (322 ng). ESI-M5 M Z: 226[ M H] -.
5 Ref e? encelBxah¥e 1822ddedndrapyPsexeookhgorrarhign solution, and
yl)CyClOheXﬁQ?%ﬁ{ggéXéifsaﬁégkgﬁ;gg roomkgémperature and stirred for

1.5 hours. To the reaction solution is added ice-water

under ice-cooling, and the precipitates are collected by

filtration and dried to give t-butyl 4-

10 -ethoxycarbonylmethylene—i—piperidinecarboxylate (3.02 g).
APCI-MS M/Z:287[M+NH,4]"*.

(2) t-Butyl 4—ethoxycarbonylmefhylene—1—
piperidinecarboxylate (1.08 g) obtained in Reference
Example 138(l) is dissolved in dioxane (12 ml), thereto is

15 added 1 N aqueous sodium hydroxide solution (8 ml) and the
mixture is stirred at room temperature overnight. The
reaction solution is acidified with 1 N hydrochloric acid,
and then extracted with ethyl acetate. The organic layer
is washed with water and saturated brine successively,

20 dried over sodium sulfate and evaporated to remove the
solvent under reduced pressure. The resulting residue is
purified by silica gel column chromatography (eluent:
chloroform/methanol = 50/1) to give the title compound
(0.72 g).

25 EST-MS M/Z:240([M-H] .

Reference Example 139: (4-Isopropylpiperazin-l-yl)acetic

acid



(1) Methyl trans-4-am nocycl ohexanecarboxyl ate hydrochloride (5.00 g
obtained in Reference Exanple 113(1) 10 is dissolved in chl or &b&SEP(
m), thereto is added triethylanmne (11 m) under ice-cooling, and then a
solution of 2-chloroethyl chloroformate (3.3 mM) in chloroform (10 m) is
added dropwi se. After stirring at room txggerature for 2.5 hours, to the
reaction solution is 15 added 5 % hydrochloric acid, and then the m xture
is extracted with chloroform The organic |layer is washed w th saturated
brine, dried over sodiumsulfate, and then evaporated to renove the

sol vent undBP pressure. The resulting residue is suspended in
chl orof orm 20 i i Jopropyl~. ether, the precipitates are collected by
filtration and dri tbr‘l e methyl trans-4-(2-chloro-

et hyl oxycar bonyl am no) @gycl ohexanecarboxylate (5.11 g). APCI-N5
M Z: 264/ 266] MtH| +. (2) Mt hyl trans-4-(2-chl oroet hyl oxycar bonyl ami no) - 25

cycl ohexanecar box t . 70 obt ai ned. i n | s 14SEP2106 _ 292 dissol ved

i% N,N—dinethylacg{ nﬁd&ﬁfgﬁ‘ 3%p¥9ﬁﬁ%%bn?s€%;%%éﬂ)GBs@géﬁﬁ?ﬁﬁ?ﬁyﬂ?ide in
il (630 jce- i 1. Xt i i t

P emper ot ur S FEPOREEEESE BRI A AR o X ULk PRk E e (e

mxture is exlracked ahdherbhyh a6ehaien bECHRRGYN BrbA¥ebothtnashed W L
wat er and saturated brine, and then dried over 5odium sulfate. The sol vent

is renbved Hy enapostdbhbtrileder megucedapressdrepandet, he Thes Welictd ohesi due
is purified by silica gel columm chromatography (el uent: 10 hexane/ et hyl
acetate = 1#altoionwed hyatedylindert apd)luo fogi veembbhyl, after
traps-4-(2-oxo-oxazo|idin-3- gL%cXglohexanecarboxylate (1.83 g). APCl-M5
hﬂZ.ZZB[N%FﬁL;OWlng to cool, soluble materials are removed by
filtration and the filtrate is concentrated under reduced
pressure. The resulting residue is purified by silica gel
10 column chromatography (eluent: chloroform/methancl = 50/1
followed by 9/1) to give benzyl (4-isopropylpiperazin-1-
yl)acetate (2.84 qg). '
APCI-MS M/Z:277 [M+H]".
(2) Benzyl (4—isopropylpiperazin—l—yl)acetate (2.83
15 g) obtained in Reference Example 139(1) is dissolved in '
methanol (40 ml), thereto is added 10 % palladium-carbon
(0.31 g), and then the mixture is stirred for 7 hours under
hydrogen atmosphere under normal pressure. The insoluble
materials are removed by filtration, the filtrate is
20 concentrated under reduced pressure to give the title
compound (1.82 qg).
APCI-MS M/Z:187 [M+H]".
Reference Example 140: 3-(4-Isopropylpiperazin-1-

yl)propionic acid dihydrochloride



(3) Methyl trans-4-(2-oxo-oxazolidin-3-yl) 15 cycl ohexanecar boxyl ate (1.84
g) obtained in (2) is treated in a simlar manner to Referenﬁgkﬁﬁagnke
113(4) to give the title compound (1.75 g). ESI-M5 M Z: 212 | =,

Ref erence Exanpl e 143: Trans-4-(2-oxo-pyrrolidin-I- 20

yl met hyl ) cycl ohexanecar boxylic acid HO O28@ (1) Met hyl

trans-4- (am nonet hyl ) cycl ohexane- carboxyl ate hydrochl oride (4.57 @)
obtained in Reference Exanple 121(1) is treated in a simlar nmanner to
Ref erence 25 Exanple 113(2) to give nethyl trans-4-(4-

chl or obut yryl am nonet hyl ):,plycl ohexanecar boxylate (5.35 g). 0 4 SEP 2006 293
APCl - M5 M Z: 276/ 278( F[ii (2) Methyl trans- 4-

(4-chl orobut yryl am fom® hyChy cycl ohexanecarboxylate (3.75 g) obtained in
(1) is treaﬂeg{(i\n/a sym | ar manner to Reference Exanple 113(3) to give 5
met hyl trans- 4} (2-0xo0- py, FIBI')i di n-1- ylmethyl)cycl ohexanecar boxyl ate (2.07
g). APCl-NMs NP Z: 240[ IVH—(!][Z+. (3) Methyl
trans-4-(2-oxo-pyrrolidin-1-ylnethyl)- cycl ohexanecarboxylate (2.04 g)

obtained in (2) isﬁﬂﬂE¥uf§é§£§%§£§%ﬁ%¥é§é@%ypﬁg?ﬁ@?§Oigeéﬁéggfgegxngle

113(4) to give trans-4-(2- cycl ohexanecar boxylic
acid (2.41 Pet &Yt MLY Z7 224] Muhli- thBekebengeab¥aaPtepi#dl acrylate

Trans-4-[ (N-acetyl - N-net hyl am no)- 15 methyl] cycl ohexanecarboxylic acid 10O
(743 pl) under ice-cooling. The reaction solution is
5 warmed to room temperature and stirred for 4 hours, and

thereto is added additional t-butyl acrylate (148 upul), and
then the mixture is stirred at room temperature for another
10 hours. Additional t-butyl acrylate (222_pl) is added to
the reaction solution, and the mixture is stirred for 6

10 hours, theret§ is poured water and the solution is
extracted with ethyl acetate. The organic layer is washed
with saturated brine, dried over sodium sulfate and
evaporated to remove the solvent under reduced pressure.
The resulting residue is purified by silica gel column

15 chromatography (eluent: chloroform/methancl = 20/1 followed
by 10/1) to give t-butyl 3-(4-isopropylpiperazin-1-
yl)prbpionate (1.18 qg) .
APCI-MS M/Z:257[M+H]".

(2) t-Butyl 3-(4-isopropylpiperazin-1l-yl)propionate

20 (1.15 g) obtained in Reference Example 140(1l) is dissolved
in dioxane (10 ml), and thereto is added 4 N hydrogen
chloride-dioxane (25 ml) and the reaction solution is
stirred at room temperature for 48 hours. The reaction
solution is concentrated under reduced pressure and the

25 resulting residue is suspended in diethyl ether. The



NCH HO~,b,~CH3 0 (1) Methyl trans-4-(am nonethyl)cycl ohexane-
carboxyl ate hydrochl oride (5.86 g) obtained in Reference Exarfid SER20ML) i s
di ssolved in chloroform (100 m), thereto 20 is added triethylamne (12 m)
under ice-cooling, and then acetyl chloride (2.69 g) is added thereto. The
mxture is stirred at roomtenperature fogry one hour and 40 m nutes, and
water is added to the reaction solution and the mxture is extracted with
chl oroform The organic layer is washed ?5 with 10 % hydrochl oric acid,
saturated brine, a saturated 0 4 SEP 200 294 aqueous sodiun1hydrogen

carbonate sol uti on and satura ri,ne_sugcessi [ ver. magnesi um
sul fate andTEvdporatey ?Ber%ﬂﬁg%c€ d §Bavéﬁfea % gﬁg EE& % re. The
resulting resi JQ?EH% pu6gf d by silica gel columm 5 chronat ography

(el uent: hexane/ et yf acet = 1/1 followed by ethyl acetate) to give

met hyl transpdz- M§Q@yy{gglp@n§‘hyl) cycl ohexanecar boxyl ate (5.92 Q).
APClI - M5 M Z: 214 MtH +. (2) Methyl trans-4-(acetyl am nonet hyl)cycl ohexane-
10 carboxylRefefdnS2 Hxamplai hel: i Tr{dy-is (di-sxolmedphs 1NnN4 -

di mret hyl formam de (50 m) and thereto are added 60 % sodi um hydride in oi
(1.00 g), nmethyyclokxeng¢saphoyylandachdt hanol (5 drops) successively under
ice-cooling, After stirring for 8 hours at roomtenperature, thereto are
added 15 adéttional sodi um hydri de (430 ng), nethyl iodide (1.5 m) and

met hanol (2 drops), ~and the mxture is stigred hours. To the
reaction soBHorghvfg@Edded—maber Bmg’?he/é 9@&%*|s extracted with ethyl
acetate. The organic layer 1is washed with water and dried over sodi um

sul fate. The
Sixty % sodium hydride in oil (6.80 g) is suspended

in N,N-dimethylacetamide (80 ml) and a solution of 2-

10 benzyloxyethanol (12.9 g) in N,N-dimethylacetamide (50 ml)
is added dropwise to the mixture over a period of 10
minutes under ice-cooling. After stirring at room
temperature for 15 minutes, the reaction solution is cooled
with ice, thereto is added chloroacetic acid (8.13 g)

15 gradually and the mixture is stirred at room temperature
for 11 hours. The reaction solution is concentrated under
reduced pressure, to the resulting residue is added aqueous
sodium hydrogen carbonate solution and the mixture is
washed with diethyl ether. The aqueous layer is acidified

20 with conc. hydrochloric acid, and then extracted with ethyl
acetate. The organic layer is washed with saturated brine,
dried over sodium sulfate and evaporated to remove solvent
under reduced pressure to give (2-benzyloxyethoxy)acetic
acid (18.24 g).

25 ESI-MS M/Z:209[M~-H]".

(2)



20 solvent is renoved by evaporation and the resulting residue is purified
by silica gel colum chronmatography. (eluent: hexane/ethyl E&t e =1/ 2
foll owed by ethyl acetate) to give nmethyl trans-4-[(Nacetyl

met hyl am no) net hyl ] cycl ohexanecar boxylate (3.04 g). 25 APClI-Ms

M Z: 228 MtH] +. (3) Methyl trans-4-[(N-acetgd - N- et hyl am no) -

met hyl ] cycl ohexanecar boxyl ate (3.03g) obtained in (2) is 04SEP2006 295
treated in a simlar nmanner to Reference Exanple 113(4) to give the title
conpound (2.67 g). ESI-M5 M Z:212[ M Hl-. Reference Exanple 145:
S-(2-Oxo-pyrrolidin-1-yl)pentanoic 5 acid Hﬁ NHz H3C.0 ~NH2 (HCI) NC, O

H'~CI OO0 001 13COL" ~N6 30. HOQIN 6 )a\[ﬁ&gm\maleric acid (7.35 g)
i s dissol ve&l j-ApELheeoH (20 ), theret dro se thionyl

chl ori de (4'§Jn1) under i ce-cool i nYeOgyrt e ract i on olution is warnmed
to roomtenperature and stirred for 1 hours. The rea n solution is

concentrated under reduced pressure, and the resulting Tesidue is
suspended in diethyl ether and the precipitates are coll ected by

ARG B M1 Z 232[ W O R St S e Nt cth . 88 o)
obt ai ned i n(x)L) mesusy@pt_efmmrbr@m@wmmagembo;glahe Suspensi on,
trlethylanlne (2.54 g) is added under ice- cooling, and then :
4- chl or obuthydtocthl aride (3.55 @) olst20nadded dedpwesee Thempeactlilonl)
solution is warned to room
3 and l-hydroxybenzotriazole (5.06 g) are dissolved in N,N-
dimethylformamide (100 ml). To the mixture are added 1-
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
10 fdr 3 days. The reaction solution is concentrated under
reduced pressure, to the resulting residue is added an
aqueous sodium hydrogen carbonate solution and the mixture
is extracted with ethyl acetate. The organic layer is
washed with a saturated brine, dried over sodium sulfate
15 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-
benzyloxyethoxy)acetylamino]cyclohexanecarboxylate (8.24 g).
20 APCI-MS M/Z:350[M+H]"
(3)

N ~0 H ~OH
Meo\nw[:::T’ 7g/A\O - Meo\ww£::]’ \g/ﬁ\o
o 0

Methyl trans-4-[{2-(2-benzyloxyethoxy)acetylamino]-



tenperature, stirred for 2 hours, ice-water is poured to the reaction
solution and the mxture is extracted wwth chloroform The or&g[#ﬁ m

is washed with 10 % hydrochloric acid, a saturated agueous sod y gen
0 4 SEP 200 296 carbonate solution and saturated brine, and then dried
over sodiumsulfate. The resultant is evaporated to renove the sol vent
under reduced pressure to give nethyl 5-(4 chlorobutyryl am no)pentanoate
(2.34 g). 5 APCI-M5 M Z: 236/ 238 M+H] +. (3) Met hyl 5-(4-chl orobutyryl anm no)
pentanoate (2.33 g) obtained in (2) is dissolved in N, N-di nethyl acet am de-

(20 n) and, g?lé%agghgghg%%rbd%tgbl O (0, 47 Eﬁg%dfg thereto gradually

under ice-co € reac ngioq (xﬁﬁtenperature

stirred ford@QsBQ%‘E% %'ﬂdac%\@.%o GiYod ?r[@ve e sl et 1@(:!3ecgdéc§cglc°ed

pressure. The resulting residue |s purlf ‘by silica gel “colu

chronatographyléahuanbarbbhorqf@uW@fOHdaMﬁhelm&xdﬂﬂé"fgCEﬂﬂﬁ%&W'f&§3tate =
20/1) to give nethyl 5-(2-oxo 15 pyrrolidin-I-yl)pentanoate (2.15 g).

APCI - M5 M Z2200hMebp+untéy Mydrplgeh- @2noephame alndin-onlsd bekeswate, (1. 00
g) obtained in (3) is dissolved in nethanol (20 m ), thereto is added 4 N
aqueoud sodflfn KgaEEkPHe SedLGiiosn 162 8 12T atied ticher ameans itdre stHtHiywst i s

warnmed to rooa1£ nB ture. and stirred for 18 hours. The reaction sol ution
is washed @ththF 3? éﬂﬂ@Fachéﬁeﬁ@QQ$Q%iﬁ§f@2q@qﬁkﬂﬁﬁgﬂQﬁdc acid (5.0

and th ntr d reduced ressur The esul tii si due
i s extract eggeg?ﬁgghl or%%1 orr% andlf’éJ F5%EF v er® it &1 Q‘%‘é £,

resultant i 0 dat | e S ive
he'title  Componnd (6. G0 g tiren SO s e e840

dried over sodium sulfate and evaporated to remove the

10 solvent to give methyl trans-4-[2-(2- |
hydroxyethoxy)acetylamino]cyclohexanecarboxylate (3.32 g).
APCI-MS M/Z:260 [M+H]*.

(4)
Y OH N
Y\ O/\/ \n/\o/\/OMs
MeO_ .« o) MeO._ o
S —
o] 0o
15 Methyl trans-4-[2-(2-hydroxyethoxy)acetylamino]-

cyclohexanecarboxylate (1.37 g) obtained in (3) is
dissolved in chloroform (15 ml) and thereto is added
triethylamine (890 ul) under ice¥cooling. Then,
methanesulfonyl chloride (450 pl) is added dropwise at the
20 same temperature. The reaction solution is stirred for 3
hours under ice-cooling, diluted with water and extracted
with ehloroform. The organic layer is washed with
saturated brine, dried over sodium sulfate and removed the
solvent by evaporation under reduced pressure to give

25 methyl trans-4-[2-(2-methanesulfonyloxyethoxy)acetylamino] -



,0 4 SEP 2000 297 ESI-M5 M Z: 184 M H -. Reference Exanpl e 146: Met hyl
2-fornyl - 3-hydroxybenzoate and net hyl 4-forny|-3-hydroxybenzg ?g OH
OHOH -- + CHO COOwve COOMe COOVe 5 Met hyl 3-hydroxybenzoate ? .5°Qg) is
dissolved in trifluoroacetic acid (2 L), thereto is added
hexanet hyl enetetram ne (141.4 g) at roomjognperature and the mxture is
heat ed under reflux for 3 hours. The reaction solution is concentrated
under reduced pressure, 10 to the resulting residue is added water, the

m xture is adjusted to pH 8 with potassi um carbonate and sodi um hydrogen
carbonate, djl tgd with ﬁﬁter agd e?irg ted wwth ethyl acetate. The

organi c Iay%¥crg WRARBGEPPRYLAFGr af &d® bPi ne, dried over sodiumsul fate
and evaporagg@llﬁsrﬁy9y§3§?M;5?+soIvent under reduced pressure. The
resulting residue 1's puri by silica gel colum chronmatography (el uent:
hexane/ et hyl (agetate = 8/1, 5/1 followed by 2/1) to give nethyl
2-fornyl - 3- hydroxybenzoate (54.6 g) (ESI-M5s mz: 179[MH -) and nethyl

4-fornyl - 3- hydr oxybenzoate (4.4 g) 20 (ESI-Ms o 179[MH -). Reference
Exanpl e 147: Met \%yagoxg;mWﬂroxybenzoate CN OH CH COOve COOwve 14
SEP 2106 298 Me 4%t ornyl™-3- hydr oxyben .96 g) obtained
3 MeO._ 0
0 ¥
5 Methyl trans-4-[2-(2-methanesulfonyloxyethoxy) -

acetylamino]cyclohexanecarboxylate (1.08 g) obtained in (4)
is dissolved in N,N-dimethylacetamide (15 ml), thereto is
added 60 % sodium hydride in oil (135 mg) under ice-cooling
and the mixture is stirred for 16 hours at room temperature.

10 To the residue obtained by concentrating the reaction
solution under reduced pressure aré added water and excess
sodium chloride, and the mixture is extracted with
chloroform. The organic layer is dried over sodium sulfate
and evaporated to remove the solvent under reduced pressure.

15 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-(3-oxo-morpholin-
4-yl)cyclohexanecarboxylate (715 mg).
APCI-MS M/Z:242[M+H]".

20 (6)

(o o

MeO\n‘,"O/ N\g) T Ho\n‘m(:rN\cr)H

0] 0

Methyl trans-4-(3-oxo-morpholin-4-yl)cyclohexane-



in Reference Exanple 146 is dissolved in formc acid (50 m), thereto are
added hydr oxyl ammoni um chl oride (0.85 g) and sodium formate (@.48§E©)Mnd
the m xture is heated under 5 reflux for 14 hours. The reaction solution is
concentrated under reduced pressure, diluyted with water and extracted

with ethyl acetate. The organic |layer is hed with saturated brine,
dried over sodiumsulfate and evaporated to renove the solvent under
reduced pressure. The 10 resulting residue is suspended

chl orof orm di i sopropyl ether, and then the precipitates are collected by
filtration carbgiwlkrtde(30Q Ireg coopbaimed0i66 (§) . iBukrbetadr én the filtrate
is concentrated under reduced pressure and the resulting residue is
purified bysEWiian mpnedl temRdberproanbEsgnaphy 1L8l(dénto Haéxgnshet hyl
acetate = 3/2). to give he title conmpound (1.08 g). ESI-M5 M Z: 176 M H] -.
Ref erence Exanift Sampey -(93%%am%15-nethoxycarbonyl-

phenoxy) - N-£ 5= C yid dip-2-yl)acetamde O”/ N~c" oo~ cI MO O
oll [/ C éﬂi{ﬁ&g %&P%\?L%%N/ N 2 0 CN Methyl 4-cyano-3-hydroxybenzoate
(655 ng) obtaided d ncges Ex _347-Lsdissal isn_acet one (20
m), nE?her(gp%%fare %%Q%gﬁgﬁgﬁlgf%ih??%égh%ozgpéﬁgd?%gfﬁqéngcgtanide (897
ng) obt ai negl j &y Redied eiree-AxeoRy €1 208did 25 potassium carbonate (773 np)
and sodiumiodide (@p7 ng) and 0 4 SEP 200G 299 the mixture is heated
under reflux for 40 m-AQtes. The reaction solution is concentrated under
reduced pressure, i 5 '

i

0

(1) Methyl trans-4-aminocyclohexanecarboxylate
hydrochloride (5.00 g) obtained in Reference Example 113(1)

10 is dissolved in chloroform (60 ml), thereto is added
triethylamine (11 ml) under ice-cooling, and then a
solution of 2-chloroethyl chloroformate (3.3 ml) in
chloroform (10 ml) is added dropwise. After stirring at
room temperature for 2.5 hours, to the reaction solution is

15 added 5 % hydrochloric acid, and then the mixture is
extracted with chloroform. The organic layer is washed
with saturated brine, dried over sodium sulfate, and then
evaporated to remove the solvent under reduced pressure.
The resulting residue is suspended in chloroform-

20 diisopropyl ether, the precipitates are collected by
filtration and dried to give methyl trans-4-(2-chloro-
ethyloxycarbonylamino)cyclohexanecarboxylate (5.11 g).
APCI-MS M/Z2:264/266[M+H]".

(2) Methyl trans-4-(2-chloroethyloxycarbonylamino)-

25 cyclohexanecarboxylate (3.70 g) obtained in (1) is



thereto is added water and the mxture is extracted with ethyl|

acet-at e-tetrahydrofuran. The organic layer is washed 5 with sk 41SEP <2406
brine, dried over sodiumsulfate and evaporated to renove the sol vent
under reduced pressure. The resulting residue is suspended in chloroform
di i sopropyl ether and the precipitates ard%ollected by filtration to give
the title conmpound (1.16 g). 10 APCI-MS M Z: 346/ 348 MtH] +. Ref erence
Exanpl e 149: 3- Am no- 6- et hoxycar bonyl - N- ( 5-

chl oropyri di n- 2-yl ) benzof uran-2-carboxamde 0 0 '"Cl o MO O-N N Meo O N Cl

i CN NH2  @is£31&¥a@non Sx RtAox¥eaLharkkRReBeXYE0- M1 )(5 thereto is _
chl oropyridin-2-yl)acetamde (1.03 g) obtained in Reference Exanple 148 is

di ssol ved i added 60 n®et bydacet Apddedel@nnio)li,]l (EB3er @ig uhdaddedtesedidlibng
carbonate (97 rrg% and the mxture is stirred at 100C for 4 hours. The
reaction sodidli bheiBixpoueedst sthared @50 reion tempemadeins tfaired GrSe
collected by 20 filtration, washed wi th water and ethanol and dried to give
the title cOMPbEnd B39 RyFeaAPEPRVEONUEISR6AT480He] Yatehertdyce Exanpl e

150 B ZENPLOLS DYPEQUTFSt 14, SE2 2000 300 L G e
o Soaus SELFESS S EEATRAS S Bpis suspanta Aomnt e oSl e
aqueous sol gvéensofidémmbh1 0ht80di tMeacRlFe t( 4536 thovdlce BAde - dthen
under reduced pressure and the resulting residue is
purified by silica gel column chromatography (eluent:

10 hexane/ethyl acetate = 1/1 followed by ethyl acetate) to
give methyl transf4—(2—oxo—oxazolidin—3;
yl)cyclohexanecarboxylate (1.83 g).

APCI-MS M/Z:228 [M+H]".
(3) Methyl trans-4-(2-oxo-oxazolidin-3-yl)-

15 cyclohexanecarboxylate (1.84 g) obtained in (2) is treated
in a similar manner to Reference Example 113(4) to give the
title compound (1.75 q).

ESI-MS M/Z:212[M-H] .
Reference Example 143: Trans-4-(2-oxo-pyrrolidin-1-

20 ylmethyl)cyclohexanecarboxylic acid

(1) Methyl trans-4-(aminomethyl)cyclohexane-
carboxylate hydrochloride (4.57 g) obtained in Referenée
Example 121(1) is treated in a similar manner to Reference

25 Example 113(2) to give methyl trans-4-(4-

chlorobutyrylaminomethyl)cyclohexanecarboxylate (5.35 g).



suspensi on under ice-cooling. The mxture is warned to room tenperature,
stirred for 2 hours, and then evaporated to renove methanol. 0%hSEP eggl ti ng
residue is diluted with 10 water and extracted with chloroform The organic
| ayer is dried over sodiumsulfate and vgporated to renove the solvent
under reduced pressure to give nethyl 2- r OXy-

i m nonet hyl - 3- hydr oxybenzoate (9.89 g). APCI-M5S M Z: 196] MtH] +. 15 (2)

Met hyl 2- hydroxyi m nomet hyl - 3- hydr oxybenzoate (10.57 g) obtained in (1) is
suspended in chloroform (100 mM) and thereto is added triethylam ne (19.35
g) under i RBCTOGS iMuZ: 2E6(eB sMnk]tenperature, to the resulting solution
is added dropwi se trifluoroacetic anhxdride (25.40 20 g) over a period of
30 minutes. The ré#ct Methedl faases 14 (4rehapatt vobmnerpes byt - for 3

d , thereto J dded d sodi d : bonat
ol ut i on anth AP G RV LRF By OFof b OTHEC R GARRC_ Taydl F& GFPEAcHver

[ f - ' der .red d
ressure. The Tecti Ty TR Ghetr RaFERRICe S5l RAALY (1805, ther et o

i's added pqﬁ@@fsgbyr&ﬁ@r&éﬁﬂ@am-clxé-ggE’réQ%inBQl (15.6 g), and the mxture is
stirred at roomtenperature for m nutes. The reaction solution is

di luted w tyilmenatiel) cpcishdietevbtbogpnatehydrozhgpric acid, and then
extracted with chloroform The organic layer is dried over 5 magnesi um

sul fate, tHRPCHINSAE/%4@DI+H5 renpved by evaporation and the resulting
residue is suspended in ethyl acetate-diisopropyl ether. The precipitates

are collected by &) Medivdn TR VA (Heo%9 10 roipbumdl  Blmat iy 1) €SI - VB
phenoxy) -V CKURF GBIt n o i SE51 ) 2ahét i deatied Tn' () 16°Eredthy
10 in a similar manner to Reference Example 113(4) to give
trans-4-(2-oxo-pyrrolidin-1l-ylmethyl)cyclohexanecarboxylic
acid (2.41 qg).
ESI-MS M/Z:224 [M-H] .
Reference Example 144: Trans—4-[(N—acetleN—methylamino)—

15 methyl]cyclohexanecarboxylic acid

(1) Methyl trans-4-(aminomethyl)cyclohexane~-
carboxylate hydrochloride (5.86 g) obtained in Reference
Example 121(1) is dissolved in chloroform (100 ml), thereto

20 is added triethylamine (12 ml) under ice-cooling, and then
acetyl chloride (2.69 g) is added thereto. The mixture is
stirred at room temperature for one hour and 40 minutes,
and water is added to the reaction solution and the mixture
is extracted with chloroform. The organic layer is washed

25 with 10 % hydrochloric acid, saturated brine, a saturated



H NN O G OHOCd CN Y-CNgCN H COOMe COOME Met hyl

2- cyano- 3- hydr oxybenzoate (1.70 g) obtained in Reference Exagyp Flﬁﬁﬁ
treated in a simlar nmanner to 15 Reference Exanple 148 to glve h itlhe
conpound (2.69 g). APCI-NM5 M Z: 346/ 348[ M+ . Reference Exanple 152:

3- Ami no- 4- net hoxycar bonyl - N- ( 5- chloropyr?% n-2-y|)

benzof uran-2-carboxanmde 0 ~cI O-NNOC N CNOH3CO 0 H3C 0 O NHZ 20
2- (2- Cyano- 3- net hoxycar bonyl phenoxy) -N- (5- chloropyridin-2-yl)acetan de
(1.51 g) obtained in Reference Exanple 151 is treated in a simlar manner
t o Ref er enceqBeéduSERc2106 h3A2cheanplaa-kbdhtted iMe idre 4nd | ea€c@pposad (335
ng). APClI-NMS M Z: 346/ 348[ M+H] +. Ref erence Exanpl e 153:

3- Anmi no- 5- céFb@ﬁySNC@ESSGWIedr}’opyltm@dww e ez 2f aoe baxdni de N O
N~~C H3ICO ONH2 OHOONO

3- A no- 5- TEVABRYE&FBo R rﬁm@ﬁecﬁlh@r &@ﬂf‘mtn-@qﬂr) u‘eef%eﬁ%ﬁr a?nrﬁsélarﬁoxam de
01 t.r ahydr of t hano thereto is
hded 5 N " IcBee e ST bR de Ui R (5 1HS et ceOLEBR g 10

and the reaghi8R-$8LYLLRAT 18 136HE" 9 &, ORPHAMIAWE = 1/1 followed

by ethyl acetate) to give methyl trans;4—
(acetylaminomethyl)cyclohexanecarboxylate (5.92 g).
APCI-MS M/Z:214[M+H]" .
(2) Methyl trans-4-(acetylaminomethyl)cyclohexane-
10 carboxylate (4.32 g) obtained in (1) is dissolved in N,N-
dimethylformamide (50 ml) and thereto are added 60 % sodium
hydride in oil (1.00 g), methyl iodide (5.91 g) and
methanol (5 drops) successively under ice-cooling. After
stirring for 8 hours at room temperature, thereto are added
15 additional sodium hydride (430 mg), methyl iodide (1.5 ml)
and methanol (ZIdrops), and the mixture is stirred for 2
hours. To the reaction solution is added water, and the
mixture is extracted with ethyl acetate. The organic layer
is washed with water and dried over sodium sulfate. The
20 solvent is_removed by evaporation and the resulting residue
is purified by silica gel column chromatography (eluent:
hexane/ethyl acetate = 1/2 followed by ethyl acetate) to
give methyl trans-4-[ (N-acetyl-N-
methylamino)methyl]cyclohexanecarboxylate (3.04 g) .
25 APCI-MS M/Z:228[M+H]".
(3) Methyl trans-4-[ (N-acetyl-N-methylamino) -

methyl]cyclohexanecarboxylate (3.03g) obtained in (2) is



for 13 hours. The reaction solution is concentrated under reduced _
pressure, the resulting residue is diluted with wat er, and tW@4@Ebtﬂb§ S
adj usted to around pH 3 by pouring 10 % hydrochloric acid. The
precipitates are 15 coll ected by fiItratigg washed with water and et hanol
successively and dried to give the title ?rpound (1.87 g). ESI-M5

M Z:330[M H -. Reference Exanples 154-155 The ester obtained in Reference
Exanpl e 149 or 20 Reference Exanple 152 is treated in a simlar manner to
Reference Exanple 153 to give the follow ng conpounds. 0 4 SEP 2005 303
Ref. Ex. PhyspebeHehncal siBitast nraneNo.tcPRefarmansse ExamA@ QM8 (4)CItES| - V5
154 N O MZ:330/332[|\/+,H£- NH2 O N Cl 155 NESI-M5 O N M Z: 330/ 332[ MH] -
HO O Ref er eBt e EXBfpFe&t166°CBPANNA0(8-@ &)y ani nocar bonyl - N-

(5-chl or opyﬁ%gi_\p-éfmz Egg%ﬁlf_%ﬁ an- 2-carboxamide ONC HH/ ON-i H3\ ON

cl HOC |
Reference Example 145: 5-(2-Oxo-pyrrolidin-1-yl)pentanoic

5 acid

0 0 | o o
HOJWNH2—> HBC\OJK/\/\,\HZ Hoy™— Hac\ok,\/\u,lk/\/cs
| 0 0 o 0
——>H3C\OJK/\/\N‘§ —_— HOJ\/\/\Né

(1) S5-Aminovaleric acid (7.35 g) is dissolved in
methanol (50 ml), thereto is added dropwise thionyl
chloride (4.9 ml) under ice-cooling, and the reaction

10 solution is warmed to room temperature and stirred for 17
hours. The reaction solution is concentrated under reduced
pressure, and the resulting residue is suspended in diethyl
ether and the precipitates are collected by filtration to
give methyl 5-aminovalerate hydrochloride (9.93 g).

15 APCI-MS M/Z:132 [M+H]",
| (2) Methyl 5-aminovalerate hydrochloride (1.68 g)
obtained in (1) is suspended in chloroform (20 ml). To the
suspension, triethylamine (2;54 gi is added under ice-
cooling, and then 4-chlorobutyryl chloride (1.55 g) is

20 added dropwise. The reaction solution is warmed to room
temperature, stirred for 2 hours, ice-water is poured to
the reaction solution and the mixture is extracted with
chloroform. The organic layer is washed with 10 %

hydrochloric acid, a saturated aqueous sodium hydrogen



5 NHZ 3- Am no-5-carboxy- N (5-chl oropyridin-2-yl) benzofuran-2-carboxam de
(1.51 g) obtained in Reference Exanple 153 is suspended in pyrg4iSEe 2>
m), thereto are added di net hyl am ne hydrochloride (0.77 g), 1-hydroxy LO
benzotriazole (1.37 g) and 1-ethyl-3-(3 g rge t hyl am nopropyl ) carbodiim de
hydrochl oride (1.79 g) successively und °4 ce-cool i ng and the mxture is
stirred at roomtenperature for 14 hours. The reaction solution is
diluted with water (100 m) and thereto is added saturated L5 aqueous

sodi um hydrogen carbonate solution to adjust to pH 8-9. The precipitates
are col | ecteedrdnndt¢ tsat wtoion wasteslatd rSERd2B@6ne304ndi thenaterd eandvetrhanol
successively, and then dried to give the title conpound (1.50 g). APCl-NMs
M Z: 359/ 36P[OMHH]H+ sulRedts enc”éhﬁxéﬁﬁ‘llé*éam57l§58V§P¢ﬁét@ér ﬁ@xyﬁm@\f@cﬁ@

obt ai ned |n ef er ence Exan(l.C:) 54 or Reference Examg*_le 135 is treated in a
siml ar Veri"o ERILT eFe QU ESANPBF8S FHE St §Ogivd et RELRSLI owildg compounds.

Ref . enlca Structure ro rties O FC,NONC

APC -IVB 1§)7{1 %”fé g%inJE?\PENFm %ﬁ 9% N 0 APCI-MB 158 H3CN

O NHZ M Z: p?&%%?é &M?&je/zz,a [M+H]*

(3) Methyl 5-(4-chlorobutyrylamino)pentanoate (2.33
g) obtained in (2) is dissolved in N,N-dimethylacetamide
(20 ml) and 60 % sodium hydride in oil (0.47 g) is added
thereto gradually under ice-cooling. The reaction solution
10 is warmed to room temperature, stirred for 20 hours and
evaporated to remove the solvent under reduced pressure.
The resulting residue 1s purified by silica gel column
chromatography (eluent: chloroform followed by
chloroform/ethyl acetate = 20/1) to give methyl 5-(2-oxo-
15 pyrrolidin—l—yl)pentanoate (2.15 g).
APCI-MS M/Z:200[M+H]"
(4) Methyl 5-(2-oxo-pyrrolidin-l-yl)pentanocate (1.00
g) obtained in (3) is dissolved in methanol (20 ml),
thereto is added 4 N aqueous sodium hydroxide solution (2.5
20 ml), the reaction solution is warmed to room temperature
and stirred for 18 hours. The reaction solution is washed
with diethyl ether, thereto is added 2 N hydrochloric acid
(5.0 ml), and then concentrated under reduced pressure.
The resulting residue is extracted with chloroform and
25 dried over sodium sulfate. The resultant is evaporated to
remove solvent under reduced pressure to give the title

compound (0.90 g).



1 CH3

prevention and treatnment of diseases 154¢dused by thronbus or enbol us.

SEP 200

| NDUSTRI AL APPLI CABI LI TY 10 The conpound of the formul a [1] or a
pharmaceutically acceptable salt thereof is |Iess toxic and saf

an excellent inhibitory effect on activated bl ood coagul ati on factor
Accordingly, the said conmpound [1] is useful as a nedicanent for

e

305 CLAIM5S 1. A benzofuran derivative of the formula [1]:

X~ 0 -NR 3 NAY H 5 wherein x is a group of the formula: -N= or the

formul a:

CH=; Y is an optionally substituted am no group, an optiona

substitut edEIy-atiDat kY1184 OMpHDT. an optional ly substituted saturated

het erocyclic group; 10 Ais a single bond,

X.

04
R O

1y

a carbon chain optionally having

a doubl e Fafenende nExzemnplethédendéshydf 2t Aernhard;-hydranyberygerieat om Rl
is a hydrogen atom a halogen_atom a |ower alkyl group, a |ower alkoxy

group,

a C

e hupt of - %ﬂr%ﬁ4n%‘@ygﬁ%xY@snéﬁﬁFénalIy substituted by a

| ower al kyl group; Ring B of the fornula: is an onaIIy substituted

benzene ring;, angy R3 is a hydro en(ﬁgon1or a Io hkyl group, 20 o
phar maceut i @ acceptahl g sal ereof .

10

15

20

COOMe COOMe COOMe

Methyl 3-hydroxybenzoate (75.5 g) is dissolved in
trifluorocacetic acid (2 L), thereto is added
hexamethylenetetramine (141.4 g) at room temperature and
the mixture is heated under reflux for 3 hours. The
reaction solution is concentrated under reduced pressure,
to the resulting residue is added water, the mixture is
adjusted to pH 8 with potassium carbonate and sodium
hydrogen carbonate, diluted with water and extracted with
ethyl acetate. The organic layer is washed with saturated
brine, dried over sodium sulfate and evaporated to remove
the solvent under reduced pressure. The resulting residue
is purified by silica gel column chromatography (eluent:
hexane/ethyl acetate = 8/1, 5/1 followed by 2/1) to give
methyl 2-formyl-3-hydroxybenzoate (54.6 g) (ESI-MS m/z:
179[M-H]") and methyl 4-formyl-3-hydroxybenzoate (4.4 q)
(ESI-MS m/z: 179[M-H]").

Reference Example 147: Methyl 4-cyano-3-hydroxybenzoate

CHO N
OH OH

COOMe COOMe

ra



2. The conpound according to claim1l, wherein Ring B is a benzene ring
optionally substituted by a group(s) selected independently fr Ebgikogen
atom an optionally 14 SEP 2006 306 substituted | ower al kyl nB

hydroxy group, an optionally substituted | ower al koxy group, an oXy group
substituted by an optionally subst it ut ed &4t ur at ed het erocyclic group, a
substituted carbonyl group, an 5 optionally substituted am no group, a
nitro group, a cyano group, a 4,5-di hydroxazolyl group or a group of the
formula: -C=N-OH NH2 and the "optionally substituted cycl oal kyl group” for
Y is a 10 cycl oalMethyl olsf ety oriti ydsedgbetnbade byl a0 grouposeheatead
froman optionally substituted am no group, an optionally substituted
group of a iorRefarserecEsamplenidhelsodisised vets inNfoxmiN BcNd arfd | .

and an optlo aII substituted | ower alkyl group. 3. The conpound accordlng
to claim2,® ArEhe aéﬁtﬁgﬁﬁﬂl9Y968§¥#@HW6HH§§t&P&Pé&dﬁet@régyél|c

rou 20 Y LS. a atur ted. heterocycl opti onall tuted
gy apgroup seﬁec?%ﬁu?r ﬁ%?ﬁg gPr§§n % Ppﬁl&ﬁl &%&ﬁéj %é

I | Kyl t b
Lover 8L g, s EBﬁE‘arXu%‘?%%g%ﬁl%;"%%&gﬁ( S3P e g
pi peri dyl gneaerspbstittyt gdeb¥uel Oa@iutébk%&%m%w a%%&tr(a@t@d\

unsat urated heterocyclic group sel ected froma

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

10 resulting residue is suspended chloroform/diisopropyi ether,
and then the precipitates are collected by filtration to
give the title compound (0.66 g). Furthermore, the
filtrate is concentrated under reduced pressure and the
resulting residue is purified by silica gel column

15 chromatography (eluent: hexane/ethyl acetate = 3/2) to give
the title compound (1.08 g).
ESI-MS M/Z:176[M-H] .
Reference Example 148: 2-(2-Cyano-5-methoxycarbonyl-

phenoxy) -N- (5-chloropyridin-2-yl)acetamide

Y
o OH CVA?; ji;j\ 0 o /E¢]/m
MeO
) /u\[:::lz - Meo’ﬂ\T:::I:°*~/n\H N
CN
CN

Methyl 4-cyano-3-hydroxybenzoate (655 mg) obtained

20

in Reference Example 147 is dissolved in acetone (20 ml),
thereto are added 2-chloro-N- (5-chloropyridin-2- .
yl)acetamide (8897 mg) obtained in Reference Example 20(1),

25 potassium carbonate (773 mg) and sodium iodide (657 mg) and



pyridyl group, a pyrimdinyl group, a 4,5-dihydroxazolyl 14 SEP 2006 307
group and a thiazolyl group, (7) a lower al kanoyl group, (8) @4 oper20b

al kanoyl group substituted by a di-lower alkylamno group, 5 (9) a
carbonyl group substituted by a pyridyl o ﬁp, (10) a | ower alkyl sul fonyl
group, (11) a | ower al koxycarbonyl group, % 2) a | ower al kyl group
substituted by a di-lower alkylam no group, and 10 (13) an oxo group; the
"optionally substituted ami no group” for Y is an amno group optionally
substituted by a group selected fromthe followings: (1) a piperidyl group
substi t ut edtlby mikbwee akkfikagedupndei’b re@)lw |fowerd Oakkylutgrsoup, Trend (3) a
| ower al koxycar bonyl group; the "optionally substituted am no group” as a
substituentTedatipd 89&NEaPRyLSgEEDFENGLaLed unteamnesiugesu PR wital | y
substituted_by a group | ected fromthe follow ngs: 20 (1) a ] ower alkyl
gr oup, (2)tggﬁﬁEgoéFk?égﬁsoﬂﬁgeES?ng'ﬁ?@rSQVUVHWEP%ﬂQ6ﬁ£ﬂﬁ§ﬁﬂxw¥Qﬁ a

1, 3-di oxany u L r alkyl o] 5 (5). .a_|lower

al kyl gr oupé%%%gt ?f%#ggg&gg%gg%&ﬁ%fg%\%ﬁ op S (?nl%lral%;/idsu%é/tell} d‘tsedq%s\;ﬁead

group sel echeghfrophtatea beWae, akkylh FUP.sdund daver Lldanoy!l group,

(c) a lower al kanoyl group substituted by-an am no group substituted by a
| ower al kyl egspdipateadtodyemokeweheakbxyea hodr Hedliibed FFdBHure ) over

al kyl group substituted by a cyano group, '
The resulting residue is suspended in chloroform-
diisopropyl ether and the precipitates are collected by
filtration to give the title compound (1.16 g).
10 APCI-MS M/Z:346/348[M+H]".
Reference Example 149: 3—Amino—6—methoxycarbonyl—N—(5—

‘chloropyridin-2-yl)benzofuran-2-carboxamide

o 0 /lCI o)

Meo)l\©io\/u\ﬁ SN MeOJ\@/\?_.(n_Q—CI
’ (@]
CN

NH,

2;(2—Cyano—5—methoxycarbonylphenoxy)—N—(5—

15 chloropyridin-2-yl)acetamide (1.03 g) obtained in Reference
Example 148 is dissolved in N,Nfdimethylacetamide (10 ml),
thereto is added sodium carbonate (97 mg) and the mixture
is stirred at 100°C for 4 hours. The reaction solution is
poured to water (50 ml), the precipitates are collected by

20 filtration, washed with water and ethanol and dried to give
the title compound (839 mg).

- APCI-MS M/Z:346/348[M+H]".

Reference Example 150: Methyl 2-cyano-3-hydroxybenzoate



p 4 SEP 2006 308 (7) a |l ower alkyl group substituted by a | ower

al koxycar bonyl group, (8) a lower alkyl group substituted by a 0
groUp?/ (9) a lower alkyl 'group substituted by a carbanoyl gr!gggé%m

optional Iy substituted by a I ower alkyl group, (10) a lower alkyl group
sgbstitutgd by an aryl g?oup,' (11) a IoméPOaIkyI group substituted by a
pyridyl group, (12) a lower alkoxycarbonyl group, (13) a |ower alkanoyl
group substituted by a di-lower alkyl 10 am no group, (14) a |ower

al kanoyl grou o45) a pyrimdigyl ogroup, (16) a |ower alkanoyl group
substituted nmor phol i nyl , 15 (17) a | ower .\M'p@ulfonyl group,
(18) a carba 8roup SUbSTi t Nawbswer—at-ey| ¢ p, (19) a carbonyl
group substituted H9 an aryl grogg, (20) a lower al kanpyl"Croup substituted
by a | ower al K88Me group, 20 (289@M¢ ower al kanoyl gracgomelbstituted by a

| ower al kanoyl oxy group, (22) an aryl group substituted by a hydroxyl

group, and (23) a(byduexyylometozikarayhyaresrbehheatantinnal Iy
substituted %roqp of a formula selected 25 fromthe fornulgs: ~N ~N ~§u~N
Q N and L¥bteiged JEP REIBEre30® dcampsiedsidd uentsuypdridedyt aadKyhngloup
for Yis a q&%%pml), and an aqueous solution (15 ml) of
5 hydroxylammonium chloride (3.56 g) and an agueous solution
(15 ml) of sodium acetate (4.36 g) are added to the
suspension under ice-cooling. The mixture is warmed to
room temperature, stirred for 2 hours, and then evaporated
to remove methanol. The resulting residue is diluted with
10 water and extracted with chloroform. The organic layer is
dried over sodium sulfate and evaporated to remove the
solvent under reduced pressure to give methyl 2-hydroxy-
iminomethyl-3-hydroxybenzoate (9.89 g).
APCI-MS M/Z:196[M+H]*.
15 (2) Methyl 2-hydroxyiminomethyl-3-hydroxybenzoate
(10.57 g) obtained in (1) is suspended in chloroform (100
ml) and thereto is added triethylamine (19.35 g) under ice-
cooling. At the same temperature, to the resulting
solution is added dropwise trifluorocacetic anhydride (25.40
20 g) over a period of 30 minutes. The reaction solution is
stirred at room temperature for 3 days, thereto is added an
aqueous saturated sodium hydrogen carbonate solution and
extracted with chloroform. The organic layer is dried over
magnesium sulfate and evaporated to remove the solvent
25 under reduced pressure. The resulting residue is dissolved

in methanol (150 ml), thereto is added potassium carbonate



selected fromthe groups of the formulas: ~N\N\N ~N Q N and F1 D that
is optionally substl tuted by an oxo group; 5 the "optionally $ubSEp toggged

| ower al kyl group"” as a substituent on the cycloal kyl group for Yis a

| ower al kyl group optionally substitut ecg y a group selected fromthe
foll owi ngs: (1) an oxopyrrolidinyl group, 10 (2) an oxonor phol i nyl
group, and (3) an am no group optionally substltuted by a group selected
from(a) a lower alkyl group, (b) a | ower al koxycarbonyl group, and (c) a
| ower al kanoyl gr oup; the "optionally substituted | ower al kyl group” as a
15 substituéhd. fog) R agdBthe mikbwee abkgpkigreup apticmaldgmpestdising ut ed by
a group selected. fromthe follow ngs: (1) a |ower al koxycarbonyl group,
(2) a carbok9F ¥ @d%bnquf -a &8ebafdyEigrosploytiiconald yWislisstd tited by a

20 | ted f | k (b | | k | ower
glr E;F gr ouf),e g%’fea ‘F?r) g%ikwtg\rl\géﬁgsu%é’?g rﬁyga?ac%fl\é\er " 1'gﬁ)‘(f)t/)up, Oand
d | hst.i t ut ed b hol |
G | OlE] eBtERYC 0O RN L oBoEBLRONY bndl SRS S @a LR Pl
al kyl grOUpmaéﬁésﬁurE%ﬁka@'e”yltﬁ@r99T¥En9”€§{% tid L&te% wydfoxy-

| ower al kyl group, 14 SEP 006 a car bony group su stltut ed by a
hydr oxyl gr@m@pos&b55ntahadtnep@ésdyt1ggou@sﬂﬂmé(ﬁS Sudpedddey |1 rgrotpy1
acetate-diisopropyl ether. The precipitates are collected
by filtration to give the title compound (8.71 g).
ESI-MS M/Z:176[M-H]".
10 Reference Example 151: 2-(2-Cyano-3-methoxycarbonyl-

phenoxy)-N- (5-chloropyridin-2-yl) acetamide

CVAW(N Ny
| | | c
o e e X LT
H
CN

COOMe COOMe

Methyl 2-cyano-3-hydroxybenzoate (1.70 g) obtained
in Reference Example 150 is treated in a similar manner to
15 Reference Example 148 to give the title compound (2.69 g).
APCI-MS M/Z:346/348[M+H]".
Reference Example 152: 3-Amino-4-methoxycarbonyl-N- (5-

chloropyridin-2-yl)benzofuran-2-carboxamide

o A~FC
Eiz[o\/u\m \NI o) N—<ﬁj>—m
CN o]
H,C. 00 Hac\o o NH,
20 2-(2-Cyano-3-methoxycarbonylphenoxy)-N- (5-

chloropyridin-2-yl)acetamide (1.51 g) obtained in Reference

Example 151 is treated in a similar manner to Reference



the "optionally substituted | ower al koxy group” as a 5 substituent faor
Ring Bis a |lower alkoxy group optionally substituted by a g|quE$éIMcted
fromthe follow ngs: (1) a carboxyl group, (2) a lower alkoxycarbonyl
group, (3) a |ower al koxy group, 10 (4) a hydroxyl group, (5) an am nooxy
group optionally substituted by a |l ower 38%oxycarbonyl group, (6) a |ower
al koxy group substituted by a | ower al koxy group, 15 (7) a carbonyl group
substituted by a norpholinyl group, a piperidyl group or a pyrrolidinyl
group, (8) a carbonyl group substituted by a hydroxypiperidyl group, (9) a
pi peri dyl catshopylle rooipsupstétthedebyla byapexyd 283lowey .al kyl group,
(10) a pyrrolidinyl carbonyl group substituted by a hydroxy- |ower alKkyl
group, (11)ARCIatDda: 3peupisils]tuted by a | ower al kyl - piperazinyl
group, 25 (12) an amno group optionally substituted by (a) a lower alkyl
group, (b) B¢ Qﬁ@ﬂc%ﬂEﬁQWQbﬁbbhgt Jrimpnoahdcespoxy-Novdr al kanoyl group,

13) a carb | group, optiopally substituted by a group selected from(a)
g Iémer aI@%E%%Qﬁkfl%&ﬂféfygﬁg?xé?§3§§n‘§0CP6W@F35PQ§I group, (c) a |ower
al kyl group substituted by a_04SEP2016 311 hydroxyl group, and (d) a | ower
al kyl group substjtuied $§ﬁ§é%ﬁbrlomer al kyl am no . and (14) a group
of the fornul %N 2; the "oxy ¢ osu
optionally §9bsol teg T o

by an
o}
HZ

5 (0] NH,

3-Amino-5-methoxycarbonyl-N- (5-chloropyridin-2-
yl)benzofuran-2-carboxamide (2.01 g) is suspended in
tetrahydrofuran (20 ml)-methanol, thereto is added 4 N
aqueous sodium hydroxide solution (5 ml) under ice-cooling
10 and the reaction solution is stirred at room temperature
for 13 hours. The reaction solution is concentrated under
reduced pressure, the resulting residue is diluted with
water, and the mixture is adjusted to around pH 3 by
pouring 10 % hydrochloric acid. The precipitates are
15 collected by filtration, washed with water and ethanol
successively and dried to give the title compound (1.87 g).
ESI-MS M/Z:330[M-H] .
Reference Examples 154-155
The ester obtained in Reference Example 149 or
20 Reference Example 152 is treated in a similar manner to

Reference Example 153 to give the following compounds.



5 saturated heterocyclic group”" as a substituent for Ring B is an oxy
group substituted by a heterocyclic group optionally substit@i%e8EM006in
aryl group; the "substituted carbonyl group” as a substituent for Ring B
is a carbonyl group substituted by a group selected from 10 the

follow ngs: (1) a | ower al koxy group, g&é a hydroxyl group, (3) an am no
group optionally substituted by (a) a | al kyl group, (b) a | ower

al koxy group, (c) a | ower al koxy- 15 |l ower al kyl group, (d) a hydroxy-I|ower
al kyl group, (e) a lower alkyl group substituted by an am no group
optionally substituted by a | ower al kyl group, (f) a |lower alkyl group
substituted by an aryl group, and (g) a |lower alkyl group substituted by a
pyridyl group, 20 4) a norpholinyl group, a pyrrolidinyl group, a
pi peri dyl Fgﬂb tthi onor phol i nyl gr oup, (5) a hydyssigpcpenmidgl grioup,
(6) a pipe |dyI roup subst i t ut ePRYHEEWERIr oxy- | ower _al kyl group, 25((7) a
pyrrolidi ny nrg ip—subsgtituted-by a hydroxy-louer qPP?@PeﬁFéﬁﬁ and (8) a

| ower al ky -plpera2|nyl gr oup; on subs1|tuted am no group" as
a substituent” for Riné B i 3 ally substituted byla 30
group sel ected &égﬁ]the &P o g / SE 06 BLﬁsérMSa | ower alky

1\
group, (2)tfalo al koxy- | onwern 2t grpup, (3) a|hydroxy-lower
group, (4)|{a |lower al kanoyl group, NéS) a | owner aI<M%§5ﬁ§éé§38IMaﬁéyl
group,

N ESI-MS
155 7 0

" M/2:330/332 [M-H]"

Reference Example 156: 3-Amino-5-dimethylaminocarbonyl-N-

(5-chloropyridin-2-yl)benzofuran-2-carboxamide

0 n \—/ .Cl —
HOYQQ/(—QO . QW“‘/Q‘C'
N
0]

o NH, H,C”

3-Amino-5-carboxy-N- (5-chloropyridin-2-y1) -
benzofuran—2¥carboxamide (1.51 g) obtained in Reference
Example 153 is suspended in pyridine (15 ml), thereto are
added dimethylamine hydrochloride (0.77 g), l-hydroxy-

LO benzotriazole (1.37 g) and l—ethyl;3—(3—
dimethylaminopropyl)carbodiimide hydrochloride (1.79 g)
successively under ice-cooling and the mixture is stirred
at room temperature for 14 hours. The reaction solution is
diluted with water (100 ml) and thereto is added saturated

LS aqueous sodium hydrogen carbonate solution to adjust to pH

8-9. The precipitates are collected by filtration, washed



(6) a hydroxy-I|ower al kanoyl group, (7) a |ower al kanoyl group substituted
by a | ower al kanoyl oxy group, (8) a | ower al kanoyl group sulstsgpjtm by an
am no group 10 optionally substituted by a group selected from(a) a | ower
al'’kyl group and (b) a | ower al kanoyl group, (9) a | ower al koxycarbonyl
group, (10) a | ower al koxycarbonyl group substituted by an aryl group, 15
(11) a carbanmoyl group substituted by a&osower al kyl group, (12) a | ower

al kyl sul fonyl group, and (13) a | ower al kyl sul fonyl group substituted by a
nor phol i nyl group. 4. The conpound according to claim3, wherein Bis 20
an unsubstituted benzene ring; and Y is a saturated heterocyclic group
optional | y. .suhst.ituted, by a oup selected fromthe follow,ngs: (1) a

| ower aIg%éﬁﬁﬁhﬁffkﬁﬂdeF%%%%giaFE?Feaﬁbﬂﬁg¥ub§P9t ) gflgdp39i§§W£group
25 (3) ayy i bsti tyt by a | ower al kyl group, (4) a
piperidyﬁﬂgfgﬁggm%5 g plggr?%yFHgggﬂp substituted by a | ower

al koxycardmmMnoup, 33$) 3enupgat urated heterocyclic group selected froma
30 pyridyl group, a pyrimdinyl group, a 4,5-dihydroxazolyl 0 4 SEP 2006
313 gr ouregerenddifazohylegr bp;-1567) a | ower al kanoyl group, (8) a | ower

al kanoyl group substituted by a di-lower alkylamno group, 5 (9) a
carBonyl group Silssciemipcsty Ine 2apid i dytaipedipin RederaentewBrampkgl sul f onyl

gr oup, . . .
154 or Reference Example 155 is treated in a similar manner

to Reference Example 156 to give the following compounds.

Ref. Ex. Physicochemical
: Structure :
No. Properties

0O
mc\v' o N_{(:}}_m APCI-MS
157 &, 7N " M/2:359/361
| e,

[M+H]*Y
0 N—<i>—CI
/ N /

Y APCI-MS
158 \H
LS M/Z:359/361[M+H]"
o
INDUSTRIAL APPLICABILITY
10 The compound of the formula [l1] or a pharmaceutically

acceptable salt thereof is less toxic and safe, and has an
excellent inhibitory effect on activated blood coagulation
factor X. Accordingly, the said compound [l] is useful as
a medicament for prevention and treatment of diseases

15 caused by thrombus or embolus.



(11) a | ower al koxycarbonyl group, (12) a |ower al kyl group substituted by
a di-lower alkylam no group, and 10 (13) an oxo group. 5. Th ‘c gngd
according to claim3, wherein Bis an unsubstituted benzene iﬁaﬁp Yis
an amno group optionally substituted by a group selected fromthe
fol l owi ngs: 15 (1) a pi peridyl group sub§¥¥guted by a | ower al kyl group,

(2) a lower al kyl group, and (3) a | ower al koxycarbonyl group. 6. The
conpound according to claim3, wherein Bis an unsubstituted benzene ring;
and 20 Y is a cycloal kyl group option%é%X substituted by the follow ngs:

A) an am no group optionally substitut H@Sthe follow ngs: (1) a | ower

al kyl group, 25 (2) a cycloal kyl group, (3) a hydroxy-Iower al kyl group,
(4) a 1, 3-dioxanyl group substituted by a | ower al kyl group, (5) a |ower

al kyl group substi.t ut adbby zaffuasinndegtean i v30 cdpttihenatd nmslbstlift:ut ed by a
group selected from(a) a lower 0 4 SEP 2006 314 al kyl group, (b) a | ower
al kanoyl group, (c) a | ower kahoyl group substituted by an am no group
substituted by a | ower alkyl g/oup, and (d) a | ower al koxycarbonyl group,
(6) a lower alkyl group s i yuted by a cyano group, 5 (7) a | ower al kyl
group substituted byja | al koxycar bonyl group, (8) a | ower alkyl group
substit ut ed 45 s s group,

[1]

Y is an optionally substituted amino group, an optionally
substituted cycloalkyl group or an optionally substituted
saturated heterocyclic group:;

10 A i1s a single bond, a carbon chain optionally having a
double bond within or at the end(s) of the chain, or an
oxygen atom;

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

a lower alkoxy group, a cyano group or an amino group
15 optionally substituted by a lower alkyl group;

Ring B of the formula:

)

is an optionally substituted benzene ring; and
R’ is a hydrogen atom or a lower alkyl group,
20 or a pharmaceutically acceptable salt thereof.
2. The compound according to claim 1, wherein Ring B
is a benzene ring optionally substituted by a group(s)

selected independently from a halogen atom, an optionally



(9) a lower alkyl group substituted by a carbanmoyl group optionally
substituted by a lower alkyl group, 10 (10) a |lower alkyl groyp, SePsief ut ed
by an aryl group, (11) a lower alkyl group substituted by a pyridyl group,
(12) a | ower al koxycarbonyl group, (13) a | ower al kanoyl group substituted
by a di-lower alkyl amino group, 15 (14)3@&6 | ower al kanoyl group, (15) a
pyrimdinyl group, (16) a |ower al kanoyl group substituted by a nDrphollnyI
group, (17) a |ower alkylsul fonyl group, 20 (18) a carbanoyl group
substituted by a | ower al kyl grou (19) a carbonyl group substituted by
an aryl gro@%b5¥29?t9dloﬁéweml< Ylgr@ﬁpu@ubsﬁituhedrbyya Q@WFE,aIE?xy
roup, (21) a lome alka 0 r ubstltu d by a lower 25 al kano oxy
group, (22)°h Fllgrrl 13r &t qufb%ﬁef t (ﬁ’“befa hgafchygﬁ?%’p and°XY 23*
hdeOXY-|0\A@Lﬁb§£K@ﬂ@¥Ji grigpp; & a&s%&ilg f%ﬁﬁ%@lé?&@&t e%afﬂmttefbﬁ
formulas: 04 SEP 20 315 \N\ \NN Oand L ,O ND that 1s
optional | y kebsroecuckidchy garugxo qrou$ubat1tmtadlOﬁamfaPPﬂI @m@mmg (fﬁ
optionally supstituted by a group selected fromthe follow ngs an
ogopyr oIid?B€+oﬁ?g%¥ sPéftégu5§&miﬁﬂﬂﬂ FPURyr oBpD l?ﬁ& @IPuRn &riFERG oup
optionally itutedyb ? % r | k ou r
al koxycarbo %rou%) gng %ygrbg‘g‘%olﬁ %Iro%rp R l%) ?g:!oq}’ﬁ? of the
formula

—-—(|3=N—-OH
NH2 ; and
the “optionally substituted cycloalkyl group” for Y is a
10 cycloalkyl group optionally substituted by a group selected
from an optionally substituted amino group, an optionally
substituted group of a formula

selected from the formulas:

15 \b \Q \® \Q \@O and\’\D ,

and an optionally substituted lower alkyl group.

3. The compound according to claim 2, wherein

the “optionally substituted saturated. heterocyclic group”
20 for Y is a saturated heterocyclic group optionally

substituted by a group selected from the followings:

(1) a lower alkyl grbup,

(2) a lower alkyl group substituted by a pyridyl group,

(3) a piperidyl group substitﬁted by a lower alkyl group,
25 (4) a piperidyl group,

{5) a piperidyl group substituted by a lower

alkoxycarbonyl group,

(6) an unsaturated heterocyclic group selected from a

pyridyl group, a pyrimidinyl group, a 4,5-dihydroxazolyl



| ower al kanoyl group. 10 7. The conpound according to claim 3, wherein R ng
B is a benzene ring substituted by a |ower alkyl group optiongllggp 2006
substituted by a group selected fromthe followings: (1) a | ower

al koxycar bonyl- group, 15 (2) a carboxyl group, (3) a carbanoyl group
optionally substituted by a group select®d from(a) a |ower alkyl group,
(b) a I ower al koxy- |ower alkyl group, (c) a lower alkyl group substituted
by a hydroxyl group, and (d) a |ower al koxy group, 20 (4) a carbonyl group
substituted by a norpholinyl group, 5) a piperidyl carbonyl group
substi t ut edby- ﬁ?ﬁr%x?hlﬁéﬁgylaHKQPpgroup, (6) a pyrrolidinylcarbonyl

group subst te h al kyl group, 25 (7) a carbonyl group
substituted %y 9 V%ﬁy%gkgéégl g@%ﬁ i"tuted piperidyl group, and (8) a

hydr oxyl gr ¢8ip; andl@wélr SEPL ROEy1 31grdups susstitaied hey erc sl 1cowoup
optionally substituted by a group selected fromthe followings: (1) a
| ower alkylabkﬁhampo)géouﬁwer al kyl group substituted by a pyridyl group

oi por i Gyl o1 bp. (S5 HERTEeRFBYP SrBTS EuER Pt 8o LBy eSO uEs
alkoxycarbopy@ goygwe§651Q91g35§bﬂ§4t%qogiterocycl|c group selected froma
10 pyridyl group, a pyrimdinyl grodp, "a 5-di hydroxaol yl group and a
t hi azol yl gfbip, a(I¢warIehkoxgbhabomblgguwmp
(12) a 1lower alkyl group substituted by a di-lower
alkylamino group, and

10 (13) an oxo group;

| the “optionally substituted amino group” for Y is an amino
group optionally substituted by a group selected from the
followings:
(1) a piperidyl group substituted by a lower alkyl group,

15 (2) a lower alkyl group, and
(3) a lower alkoxycarbonyl group;
the “optionally substituted amino group” as a substituent
on the cycloalkyl group for Y is an amino group optionally
substituted by a group selected from the followings:

20 (1) a lower alkyl group,

(2) a cycloalkyl group,

(3) a hydroxy-lower alkyl group,

(4) a 1,3-dioxanyl group substituted by a lower alkyl
group, '

25 (5) a lower alkyl group substituted by an amino group
optionally substituted by a group selected from (a) a lower
alkyl group, (b) a lower alkanoyl group, (c) a lower
alkanoyl group substituted by an amino group substituted by
a lower alkyl group, and (d) a lower alkoxycarbonyl group,

30 (6) a lower alkyl group substituted by a cyano group,



(8) a lower al kanoyl group substituted by a di-lower alkylam no EE03&E 15
(9) a carbonyl group substituted by a pyridyl group, (10) a | 8vke P

al kyl sul fonyl group, (11) a | ower al koxycarbonyl group, (12) a | ower alkyl
group substituted by a di-lower alkylamno group, and 20 (13) an oxo
group. 8. The conpound according to claimM® wherein Ring B is a benzene
ring substituted by a |lower al kyl group optionally substituted by a group
selected fromthe follow ngs: 25 (1) a | ower al koxycarbonyl group, (2) a

car boxyl gr , (3 car ba | group optionally substituted by a grou

sel ect)éd ?rgﬁy(a% Lf%w alrm|y y]gr o&%,oup(Po) §UP§ie £ ukrroxyby| ov\%r ﬂg%ﬁﬁrp
group, (c) g substituted by a 30 hydroxyl group, and (d)
a | owner aIk%%%egﬁgapkg%ngEBBQBOG 317 (4) a carbonyl group substituted by

a nor phol i nyB) gr auppowefSplaypi pebugdy sedskamyl egr Gy as Wt dstiile dy hyas,
hydroxy- |ower al kyl group, (6) a pyrrolidinylcarbonyl group substituted by
a hydroxy- 5°)ower 18Wey Frlaih, 9¥ WP a sakshéitest dup substibamosd reup

hyironyl o aues ) kst o et 0 iR 00 L8 byar oo arou:

Y is an amn roup’ _ 'y “su { 0 selected fromthe
followings: (f8) a pbRer ayh?f ar QFBuﬁlJE%.Ustt‘itt%‘%e@yb@' loneiral kydogs oup,  (2)
a

a |l ower al kyl group, and ( ower al koxycar bonyl group.

(11) a lower alkyl group substituted by a pyridyl group,
(12) a lower alkoxycarbonyl group,
(13) a lower alkanoyl group substituted by a di-lower alkyl

10 amino group,
(14) a lower alkanoyl group,
(15) a pyrimidinyl group,
(16) a lower alkanoyl group substituted by a morpholinyl
group,

15~ (17) a lower alkylsulfonyl group,
(18) a carbamoyl group substituted by a lower alkyl group,
(19) a carbonyl group substituted by an aryl group,
(20) a lower alkanoyl group substituted by a lower alkoxy
group,

20 (21) a lower alkanoyl group substituted by a lower
alkanoyloxy group,
(22) an aryl group substituted by a hydroxyl group, and
(23) a hydroxy-lower alkanoyl group;
the “optionally substituted group of a formula selected

25 from the formulas:




9. The conpound according to claim3, wherein RRng B 15 is a 3enzene ring
substituted by a lower alkyl group optionally substituted by

selected fromthe follow ngs: (1) a |lower al koxycarbonyl group, (2) a
car boxyl group, 20 (3) a carbanmoyl group optionally substituted by a group
selected from(a) a lower alkyl group, (bPO8& 1 ower al koxy- |ower alkyl
group, (c) a lower alkyl group substituted by a hydroxyl group, and (d) a
| ower al koxy group, (4) a carbonyl group substituted by a norpholinyl

roup, 5) a r Icarbon group substituted by a hydroxy- | ower
glkyF group% %%4%% Qﬁr®¢cgpﬁoﬁﬂc%ﬂ %u%%@?@u%@é By i Hydgsxye

| ower al kyl s@f ( aLb l..qr aHp by a hydroxyl group- 30
substltutedspl%ggﬁgyﬁkggbgp, ggﬁuf% %Eg 3§%£?g§9a hydr oxyl group; and Y
is a cycloalkyl group optionally substituted by the follow ngs: A an

am no group tionalﬁy S i the\ 5 foIIdV*ngs: (1) & | ower alkyl

group, (2) a oal k N3) a\hydr over M | groupn—4) a
1, 3-di oxanyl group\substitut r Iky_ 10/grou (5) | qwer
al kyl group sthstitute N0 grfoup Qpt onal subst At y a
group selected fTom (a) yl groupy” (b) a | ower al kanoyl group,

(c) a lower alkanoyl group substituted by an am no group substituted by
that is optionally substituted by an oxo group;

5 the “optionally substituted lower alkyl group” as a
substituent on the cycloalkyl group for Y is a lower alkyl
group optionally substituted by a group selected from the
followings: |
(1) an oxopyrrolidinyl group, and

10 (2) an oxomorpholinyl group, and
(3) an amino group optionally substituted by a group
selected from (a) a lower alkyl group, (b) a lower
alkoxycarbonyl group, and (c) a lower alkanoyl group;
the T“optionally substituted lower alkyl group” as a
15 substituent. for Ring B is a lower alkyl group optionally
substituted by a group selected from the followings:
(1) a lower alkoxycarbonyl group,
(2) a carboxyl group,
(3) a carbamoyl group optionally substituted by a group
20 selected from (a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkoxy group,
(4) a carbonyl group substituted by a morpholinyl group,
(5) a piperidylcarbonyl group substituted by a hydroxy-
25 lower alkyl group,

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



15 a lower al kyl group, and (d) a | ower al koxycarbonyl group, (6) a |l ower

al kyl group substituted by a cyano group, (7) a |l ower alkyl fw
substituted by a | ower al koxycarbonyl group, (8) a |ower alky 3#3 HMG

substituted by a carboxyl group, 20 (9) a | ower al kyl group substituted by
a carbamoyl group optionally substituted3by a |ower al kyl group, (10) a
| ower al kyl group substituted by an aryl group, (11) a |lower al kyl group
substituted by a pyridyl group, (12) a lower alkoxycarbonyl group, 25 (13)
a | owner alkggﬁy roug substituted by a dj-Ilower alkyl am no grou (14) a

| ower al kan gPoup3roeay a9¥®N?rn%Hbﬁﬁl@H%%% DY16% ahYRHREXYAl kIFOYR -

group substgﬁg%gqtgxe@ 4 ?% Ylgrodd OrQup, 0 4 SEP 2446 319 (17) a
| ower al kyl sul fonyl group, a car any group substituted by a | ower

al kyl group,8)(189) hgdeaydnyyromwpoup substituted by an aryl group, (20) a
| ower alkano%l group substituted by a lower al koxy 5 group, (21) a |ower
al kanoyl grblf sup®ticgedd Yoy Salqs&ﬂéﬁlt%i kamngox e lgiaup, (RP4n asyla

9roup SUOSLLLHLPY i, TS O 1 8UB, Aol 2D) BulNEr QRGLOET ALK |
\N N O andsibbhatutedoplyi anaidons Wastd did Lo oy A Ao Of C a lower
al kyl group optionally substituted by a group selected fron1%he
foll owi ngs: (1) a carboxyl group,

(2) a lower alkoxycarbonyl group,

(3) a lower alkoxy group,

10 (4) a hydroxyl group,

(3) an aminooxy group optionally substituted by a lower
alkoxycarbonyl group,

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

15 (7) a carbonyl group substituted by a morpholinyl group, a
piperidyl group or a pyrrolidinyl group,

(8) a carbonyl group substituted by a hydroxypiperidyl
group,
(9) a piperidylcarbonyl group substituted by a hydroxy-

20 lower alkyl group,

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

25 (12) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
lower alkanoyl group,

(13) a carbamoyl group optionally substituted by a group
selected from (a) a lower alkyl group, (b) a lower alkoxy-

30 lower alkyl group, (c) a lower alkyl group substituted by a



15 (1) an oxopyrrolidinyl group, (2) an oxonorpholinyl group, and (3) an
am no group optionally substituted by (a) a | ower al kyl group+%4ggpﬁgtﬁ

al koxycarbonyl group, and (c) a |ower alkanoyl group. 20 10

according to claim3, wherein Ring B is a benzene ring substituted by a

| ower al koxy group optionally substitutedlby a group selected fromthe
follow ngs: (1) a carboxyl group, 25 (2) a |l ower al koxycarbonyl group, (3)
a | ower al koxy group, (4) a hydroxyl group, 14 SEP 2006 320 (5) an

am nooxy gr , substituted by a | ower al koxycarbonyl group,

|l
(6) a |omergé(BE8§yllglgg psul?é}qt(ﬁ)edab}o‘de!foﬂéﬂ‘iyél BERPP gt iBitey By

car bonyl Up:s t h group, a piperidyl group or a
pyrrolldlny? gﬁoﬁg%g %1%91 ¥lbon |I§}§hp su stituted by a hydroxypi peri dyl

group, (9) alpnperbdmh@ab&omwb @Uﬂﬁmﬁaﬂxuoimﬂﬁﬂ yaHydr oxy- 10 | ower
al kyl group, (10) a pyrrolldlnélcarbonyl group substltuted by a hydroxy-
| oner al kyl QﬁoupOXlewxéﬂbaﬁb ﬁyﬂtgﬁéab %ﬂbgnltGPEMObyléylomebsaikyted

pi per agzi nyl gray 5 m no _group opti onal substityted by (a) a
| ower %alky gPSgﬁF% 6%%Qﬁ OweT %ﬁk%EVEErbSﬁy@gﬁ?R%% THREE %95 R r%
al kanoyl greup, ah13bx§ CarBapPylsuBQUR BRId 0nd) | ¥ SL}F@EéE&E}?@'chY ag gL gypP
optionally substituted by an aryl group;
the “substituted carbonyl group” as a substituent for Ring

B is a carbonyl group substituted by a group selected from

10 the followings:
(1) a lower alkoxy group,
(2) a hydroxyl group,
(3) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxy group, (c) a lower alkoxy-

15 lower alkyl group, (d) a hydroxy-lower alkyl group, (e) é
lower alkyl group substituted by an amino group optionally
substituted by a lower alkyl group, (f) a lower alkyl group
substituted by an aryl group, and (g) a lower aikyl group
substituted by a pyridyl group,

20 (4) a morpholinyl group, a pyrrolidinyl group, a piperidyl
group or a thiomorpholinyl group,
(5) a hydroxypiperidyl group,
(6) a piperidyl group substituted by a hydroxy-lower alkyl
group,

25 (7) a pyrrolidinyl group substituted by a hydroxy-lower
alkyl group, and
(8) a lower alkyl-piperazinyl group:
the “optionally substituted amino group” as a substituent
for Ring B is an amino group optionally substituted by a

30 group selected from the followings:



selected from(a) a | ower alkyl group, (b) a | ower al koxy- 20 | ower al kyl
group, (c) a lower alkyl group substituted by a hydroxyl group, §anSER @i06a
| ower al kyl group substituted by a di-lower alkylamno group; and (14) a
group of the fornmula: -O-NHC(=NH)NH2; and Y is a saturated heterocyclic

group optionally substituted 25 by a groiliZselected fromthe follow ngs:
(1) a lower alkyl group, (2) a | ower alkyl group substituted by a pyridyl
group (3) a piperidyl group substituted by a lower alkyl group, (4) a

pi peridyl group, eridyl group substituted by a |lower 0 4 SEP
2006 321 aIkbxyéaﬂ%ﬁﬁ?labEMEpQrPGPran unsat ur at ed heterocyclic group

sel ected fr a ap¥5$g¥la9k8§§ %gye qu|n§i§§ﬁbup a 4, 5-di hydroxaol yl

group and a iazo gr oup yl group, (8) a |ower

al kanoyl gro8p sabsyuwkgdlbma il xowetrougl Kyl ami no group, (9) a carbonyl
group substituted by a pyridyl group, (10 "a’ | ower al kyl sul fonyl group, 10
(11) a IomeK4hIkéx&@ﬂﬁboﬁykagpw&pgrémﬁ) a lower alkyl group substituted by

Accordng 14561 S SRS Rar EPRYRIAYEE =155reYd BiBine ring Subst! tuled by a

| ower al koxyg@r odpyQpPLi0naLl ¥ S yed by, 2 group selected fromthe
fol | ow ngs: Y(g a c%rboxg groﬁp%g?%?Egl élkoxycarbonyl group,

(7) a lower alkanoyl group substltuted by a lower
alkanoyloxy group,
(8) a lower alkanoyl group substituted by an amino group
10 optionally substituted by a group selected from (a) a lower
alkyl group and (b) & lower alkanoyl group,
(9) a lower alkoxycarbonyl group, |
(10) a lower alkoxycarbonyl group substituted by an aryl
group,
15 (11) a carbamoyl group substituted by a lower alkyl group,
(12) a lower alkylsulfonyl group, and
(13) a lower alkylsulfonyl group substituted by a
morpholinyl group.
4, The compound accordiﬁg to claim 3, wherein B is
20 an unsubstituted benzene ring; and
Y is a saturated heterocyclic group optionally substituted
by a group selected from the followings:
(1) a lower alkyl group,
(2) a lower alkyl group substituted by a pyridyl group
25 (3) a piperidyl group substituted by a lower alkyl group,
(4) a piperidyl group,
(5) a piperidyl group substituted by a lower
alkoxycarbonyl group,
(6) an unsatﬁrated heterocyclic group selected from a

30 pyridyl group, a pyrimidinyl group, a 4,5-dihydroxazolyl



20 (3) a | ower al koxy group, (4) a hydroxyl group, (5) an am nooxy group
optionally substituted by a |lower al koxycarbonyl group, (6) a0 &8EP 2806oxy
group substituted by a | ower al koxy 25 group, (7) a carbonyl group

substituted by a norpholinyl group, a piperidyl group or a pyrrolidinyl
group, (8) a carbonyl group substituted 3 hydroxypi peridyl group, 30
(9) a piperidylcarbonyl group substituted by a hydroxy 0 4 SEP 200 322

| ower al kyl group, (10) a pyrrolidinylcarbonyl group substituted by a
hydr oxy- | ower al kyl group, (11) a carbonyl group substituted by a | ower
al kyl - 5 pi%%?%&i%%@ @rBUb?ZPiE§ gACHR¥ no group optional Iy substituted by

(a) a | ower | kyl p I al koxycar bonyl group, and (c) a
| ower alkangaf g%oh%?g 13}&§%8 %bgﬁggP’group optionally substituted by a

group 10 setpcted Iower(adleahoyer qddkyp Js@PrifBled IWWera aldkoXyswdower
al kyl group, (c) a lower alkyl group substituted by a hydroxyl group, and
(d) a | onerabkxiamgnoupgreubstituted by a di-lower al kyl anmino group; and
(14) a.grou f the formula; -O NHC(=NH)NH2: ~and 15 Y js an ami no group
optiopglly E%gst?tﬁ?ﬁgoByaag6988pSu%%Fé?%@&dfFﬁh@tﬁ@”?ﬁhﬁoﬁ?ﬁ&?v (1) a
pi peri dyl ggp@p subshierubedybyudrbayer sabley, group,  (2) a lower alkyl
group, and (3) a | ower al koxycarbonyl group. 20. 12. The conpound accordi ng
to claim3, (Wherai hoRengaBkoxycarbonyl group,
(12) a lower alkyl group substituted by a di-lower
alkylamino group, and |
10 (13) an oxo group.
5. The compound according to claim 3, wherein B is
an unsubstituted benzene ring; and
Y is an amino group optionally substituted by a group
selected from the followings:
15 (1) a piperidyl group substituted by a lower alkyl group,
(2) a lower alkyl group, and
(3) a lower alkoxycarbonyl group.
6. The compound according to claim 3, wherein B is

an unsubstituted benzene ring; and

20 Y 1is a cycloalkyl group optionally substituted by the
followings:
A) an amino group ©optionally substituted by the
followings:
(1) a lower alkyl group,

25 (2) a cycloalkyl group,
(3) a hydroxy-lower alkyl group,
(4) a 1,3-dioxanyl group substituted by a lower alkyl
group,
(3) a lower alkyl group substituted by an amino group

30 optionally substituted by a group selected from (a) a lower



is a benzene ring substituted by a | ower al koxy group optionally
substituted by a group selected fromthe follow ngs: (1) a carlbb$gP mpoup,
25 (2) a | ower al koxycarbonyl group, (3) a |lower al koxy group, (4) a
hydr oxyl group, (5) an am nooxy group optionally substituted by a | ower
al koxycar bonyl group, 30 (6) a | ower aIk&Qﬁ group substituted by a | ower
al koxy 0 4 SEP 2006 323 group, (7).a carbonyl group substituted by a
nmor phol i nyl group, a piperidyl group or a pyrrolidinyl group, (8) a
carbonyl gr ubstltuted y a hydroxypi rld 5 group,

pi peri dyl cdt @’Stl fut e8Y6 aﬁ%% §7 r al ﬁé)l @’o&;?we(rlo)
pyrrolidiny. p d,by X I

(11) a carﬁ%ﬁ%f groupgéﬁ%sfﬁ?g?égﬁgéaab oﬁgrgﬁﬁ§§|5r8¥§2§§?§%§%u§%%ﬁ¥8’(12)
an am no grauowsxt | @hiyl ygsobpt i andeddby a( apwarl adkbxyabkpbnglowroud)) a

| ower al koxycar bonyl grou and (c) a _lower alkanoyl group, 15 (13) a
carbanoyl gF®up dptPeRal nggébgFPPEt EHbByiZu§eEuBY 3er¥ened gEPei-(a) a

| ower Iky f 0 ( | o e | ko | owe c) a |l ower_ alkyl
gr oup %ubsti?utgg beWé#wdﬁgxﬁﬁ' éﬁP andgﬁgfgékPgmé a?iylibro prer
substltutethbeybé&bbe@r gb&%Lanlno group; and 20 (14) a group of the

formula: -O NH C(=NH) NH2; and is a cycloal kyl group optionally
substi t ut ed(®by tmelower alkyl group substituted by a carboxyl group,

QJ

(9) a lower alkyl group substituted by a carbamoyl group
optionally substituted by a lower alkyl group,
10 (10) a lower alkyl group substituted by an aryl group,
(11) a lower alkyl group substituted by a pyridyl group,
(12) a lower alkoxycarbonyl group,
(13) a lower alkanoyl group substituted by a di-lower alkyl
amino group, _
15 (14) a lower alkanoyl group,
(15) a pyrimidinyl group,
(16) a lower alkanoyl group substituted by a morpholinyl
group,
(17) a lower alkylsulfonyl group,
20 (18) a carbamoyl group substituted by a lower alkyl group,
.(19) a carbonyl group substituted by an aryl group,
(20) a lower alkanoyl group substituted by a lower alkoxy
group,
(21) a lower alkanoyl group substituted by a lower
25 alkanoyloxy group,
(22) an aryl group substituted by a hydroxy group, and
(23) a hydroxy-lower alkanoyl group;

B) a group of a formula selected from the formulas:



followi ngs: A an ami no group optionally substituted by the follow ngs: 25
(1) a lower alkyl group, (2) a cycloalkyl group, (3) a hydroxy8kaSep y@fKy!
group, (4) a 1, 3-dioxanyl group substituted by a | ower al kyl group, 30 (5)
a |l ower al kyl group substituted by an am no group 0 4 SEP 2006 324
optionally substituted by a group sel ectedlfrom(a) a | ower al kyl group,
(b) a | ower al kanoyl group, (c) a |ower al kanoyl group substituted by an
am no group substituted by a lower alkyl group, and (d) a | ower
al koxycar bonyl group, 5 (6) a |lower alkyl group substituted by a cyano
group, (7) Iomer ahﬁxl group.substituted by a | oner alkoxycarbonyl

a

group, (8 oup ituted by a car @ grou (9) a
| ower al kyl gr up ubst/i tut ed by cafNbanoN™ ¢ oup ptlonaINy——

substituted by a | gwer(al kyl /group, (10) 3 R 5;b¥9k9u§ ﬁu?stltuted by

an aryl group, 1) a \owepal k up SOy tute roup,
(12) a | ower alkoxycarbonyl group, (13) a | ower al kanoyl group substituted

by a di-lo kyl 5 am gngfp, (14) a | ower al kanoyl group, (15) a
pyrim di ny (Of%‘) ngvbé pa%lﬂ)‘é‘?l‘%@‘éﬂr b9ra norphol i nyl

dubsti tut ed by 2‘4 L R gt 0 f ?%8?8*1& A JRL T Bty

an aryl grouwglected from the follow1ngs

5 (1) an oxopyrrolidinyl group,
(2) an oxomorpholinyl group, and
(3) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
lower alkanoyl group.

10 7. The compound according to claim 3, wherein Ring B
is a benzene ring substituted by a lower alkyl group
optionally substituted by a group selected from the
followings:

(1) a lower alkoxycarbonyl group,

15 (2) a carboxyl group,

(3) a carbamoyl group optionally substituted by a group
selected from (a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkoxy group,

20 (4) a carbonyl group substituted by a morpholinyl group,
(3) a piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group,

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

25 (7) a carbonyl group substituted by a hydroxyl group-
substituted piperidyl group, and
(8) a hydroxyl group; and



(20) a | ower al kanoyl group substituted by a | ower al koxy group

| oner al kanoyl group substituted by a | ower al kanoyl oxy group, U(*zﬁ P
aryl group substituted by a hydroxy group, and (23) a hydroxy-| ower
al kanoyl group; B) a group of a formula selected fromthe fornmulas: 0 4 SEP
2006 325 N\N\N Co \N and F-1 that isS¥khtionally substituted by an oxo
group; or C) a lower alkyl group optionally substituted by a group

selected fromthe followings: 5 (1) an oxopyrrolidinyl group, (2) an

oxonor phol i pyl, group, and (3). an am no, gro optionally bstltuted by (a)
a | ower aIKyPSgPoﬁﬁ uF&F%QIQﬁﬁﬁr%ﬁx%&&%aQESH?I BRI '%%%

al kanoyl 0rgyp, dfodd s;!fscegapﬁyeﬁl REOEINIGL DAl m 3. Wﬂere' n Ring B

is a benzene ring substitute carbonyl "grou substituted by a group
sel ected fromthe Iokhépvabysl @ibup | ower al koxy group, (2) a hydroxyl
group, 15 (3% an am no group optlonallﬁ substituted by (a) a lower alkyl
group, (b) Pomrlequéxs«lgvéugrope) sabisgudutakomy 4 @mlcbdlkﬁrcgmup (d)

am mo B oup ot oriseps 8B of Bhelaung Fehd i g ot G s

al kyl group (20 sybgipéyigglbgrgu aryl group, and (g) a Iomer al kyl group
substituted by a pyridyl group, ?4) a norpholinyl group, a pyrrolidinyl
group, a pipéiidyl grpericsiyla t hgovowppholsubdtigrogy by a lower

alkoxycarbonyl group,

a

(6) an unsaturated heterocyclic group selected from a
10 pyridyl group, a pyrimidinyl group, a 4,5—dihydroxaolyl
group and a thiazolyl group,
(7) a lower alkanoyl group, ‘
(8) a lower alkanoyl group substituted by a di-lower
alkylamino group,
15 (9) a carbonyl group substituted by a pyridyl group,
(10) a lower alkylsulfonyl group,
(11) a lower alkoxycarbonyl group,
(12) a lower alkyl group substituted by a di-lower
alkylamino group, and
20 (13) an oxo group.

8. The compound according to claim 3, wherein Ring B
is a benzene ring substituted by a lower alkyl group
optionally substituted by a group selected from the
followings:

25 (1) a lower aikoxycarbonyl group,
(2) a carboxyl group,
(3) a carbamoyl group optionally Substituted by a group
selected from (a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
30 hydroxyl group, and (d) a lower alkoxy group,



(5) a hydroxypiperidyl group, 25 (6) a piperidyl group substituted by a
hydroxy-1 ower al kyl group, (7) a pyrrolidinyl group substitut ecﬁbﬁé 2006
hydr oxy-1 ower 0 4 SEP 2006 326 al kyl group, and (8) a | ower

al kyl - pi perazinyl group; and Y is a saturated heterocyclic group optionally
substituted by a group selected fromthe3¥bllowi ngs: 5 (1) a |ower alKkyl
group, (2) a lower alkyl group substituted by a pyridyl group (3) a

pi peridyl group substituted by a | ower al kyl group, (4) a piperidyl group,
(5) a piperidyl group substituted by a |ower 10 al koxycarbonyl group, (6)
an unsat ur at¥d ri%t‘é?%té%y3rcg§@69ps§éﬁ§é$§&eﬁr &Y & MeyYPRayENylogFou®,

pyri m di nyl ,group, -d] 0 | yl roup_and.a thiazolyl gro (7) a
| ower alkangal gfoggpéﬁgéﬂggqu%% r gF?aﬁbygu%?Bh u?ﬁ%s%ﬁid?e%ﬁ§£§¥§_

di -lower aldwdamIeyYredpup(9) a carbonyl group substituted by a pyridyl
group, (10) a lower alkylsulfonyl group, (11) a | ower al koxycarbonyl
group, 20 (19) & IE@M\@FOhf@?}lnygﬂéuposuﬂlslgirpﬂﬂlpe@ulh?)stat@jteldom'r a aycparno
group,5and 13 aﬁ_oxg %roug. 14. The conpound according to claim 3,
whereih R ng BT i 5 beh @R  ring substituted by a carbonyl group 25

;ggz; . UE g;ﬂ@yh% g(r)c%ﬁ%oggtﬁgfg%@ O QiU BYS: 2 (hy & dArer Alkagxy
substituted piperidyl group, and
(8) a hydroxyl group; and
Y 1is an amino group optionally substituted by a group
10 selected from the followings:
(1) a piperidyl group substituted by a lower alkyl group,
(2) a lower alkyl group, and
(3) a lower alkoxycarbonyl group.
9. The compound according to claim 3, wherein Ring B
15 is a benzene ring substituted by a lower alkyl group
optionally substituted by a group selected from the
followings:
(1) a lower alkoxycarbonyl group,
(2) a carboxyl group,
20 (3) a carbamoyl group optionally substituted by a group
selected from (a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkoxy group,
(4) a carbonyl group substituted by a morpholinyl group,
25 (5) a piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group,
(6) a pyrrolidinylcarbonyl group substituted by a hydroxy-
lower alkyl group,
(7) a carbényl group substituted by a hydroxyl group-
30 substituted piperidyl group, and



(3) an amino group optionally substituted by (a) a | ower al kyl group, (b)

a | ower al koxy group, (c) a lower al koxy- 30 | ower alkyl group, Qﬂ% ep 08
hydr oxy-1 ower al kyl group, (e) a 0 4 SEP 2006 327 |ower al kyl gr 5

substituted by an am no group optionally substituted by a | ower alkyl
group, (f) a lower alkyl group substitut®d by an aryl group, and (g) a

| ower al kyl group substituted by a pyridyl group, 5 (4) a norpholinyl
group, a pyrrolidinyl group, a piperidyl group or a thionorpholinyl group,

(5) a hydro i peridyl group, (6) a _piperidyl group substituted by a
hydroxy-longyalEyhyéﬁPgﬁg,gfﬁuPT)aédpyrrolidinyI group substituted by a

hydr oxy- | ower ; al kyl , d I 1 - plLperazinyl ,group; .and Y
is an aning@gr%%p&%pf%%ﬁ§%&¢ggubé?%#%tegﬁg%oggg¥gupé£§%€%% e%dfr%%ntﬁﬂ§

fol |l ow ngs: £&516&ingspi peri dyl group substituted by a | ower al kyl group,
(2) a lower_al kyl group, and (3) a | ower al koxycarbonyl group. 15. The
conpound acfbrdi A§ t ARIRG m Jratier eCPtROAGLIBY | ssabbthtehedringy the
substi utedfgxlg % 5Qonyl group 20 substituted by a group selected from
the foll ow ngs: Y ? a'l ower al koxy group, (2) a hydroxyl group, (3) an

am no group(pptiQnabhgrsgmﬁ?utgg@q by (a) a lower alkyl group, (b) a | ower
al koxy group, (c) a | ower al koxy- Eé | ower al kyl group, (d) a hydroxy-| ower
al kyl group(2{e)aacyehealikybrgupup substituted by an anino group

optionally bstituted by_a | ower alkyl group, (f) a |ower alkyl group
substituted(§§ afl BYYFO8YouBYeanaLeyy Qrpgﬂer al kyl group
(4)

a 1,3-dioxanyl group substituted by a lower alkyl

10 group,

(5) a lower alkyl group substituted by_ an amino group

optionally substituted by a group selected from (a) a lower

alkyl group, (b) a lower alkanoyl group, (c) a lower

alkanoyl group substituted by an amino group substituted by
15 a lower alkyl group, and (d) a lower alkoxycarbonyl group,

(6) a lower alkyl group substituted by a cyano group,

(7) a lower alkyl group substituted by a lower

alkoxycarbonyl group, _

(8) a lower alkyl group substituted by a carboxyl group,
20 (9) a lower alkyl group substituted by a carbamoyl group

optionally substituted by a lower alkyl group,

(10) a lower alkyl group substituted by an aryl group,

(11) a lower alkyl group substituted by a pyridyl group,

(12) a lower alkoxycarbonyl group,
25 (13) a lower alkanoyl group substituted by a di-lower alkyl

amino group,

(14) a lower alkanoyl group,

‘(15) a pyrimidinyl group,

(16) a lower alkanoyl group substituted by a morpholinyl
30 group,



substituted by a pyridyl group, 30 (4) a norpholinyl group, a pyrrolidinyl
group, a piperidyl 4 SEP 2006 328 group or a thionorpholinyl grpyrSEP

hydr oxypi peri dyl group, (6) a piperidyl group substituted by a

hydr oxy-1 ower al kyl group, 5 (7) a pyrrolidinyl group substituted by a
hydr oxy-1ower al kyl group, and (8) a | owet%al kyl - pi perazi nyl group; and Y
is a cycloal kyl group optionally substituted by the follow ngs: 10 A an
am no group optionally substituted by the follow ngs: (1) a |ower alkyl
group, (2) ycl Qal kyl group, (3) a hydroxy-lower alkyl group, 15 (4) a
1, 3-di oxanyl(?ﬂSoﬁ‘pR&‘fﬁﬁ iaﬁt}ftyéﬁuﬂfoélﬂloﬁo%rkyl group, (5) a lower alkyl
group substityte hn rQu =) Ly, substitute a_group
sel ect ed fr()(r%:é()a;g la%lr%%én?)@lalglf%u%g%&?%?&(eb&? IB/ arbg %%o@fkbggo%&?t) a
| oner 20 al kasoyla gaeipnsubstrictt ethdyt iEutaE Yy HoWrgubstdgpted by a

| ower al kyl %roup, and (d) a | ower al koxycarbonyl group, (6) a | ower alkyl
group substilfed ByPweyahbrperlpIrerp Hubstertut&«y| byr eup andbstatkored by
a Iowe% alggé%parbonyl group, 25 (8) a lower alkyl group substituted by a
car boxyl graup, p’(9) a lower al kyl group substituted by a carbanoyl group
optional |y suhstist utied,dyy asi | k ou ) we | kyl

substi t ut edS(bysan aryl group,%ﬂ(%!:‘ﬁjg a}éjlrg\%)r gsllﬁé%p%flgﬁ%)gsuggﬁi fl%yut e‘g&%}pa
pyridyl gro@gkanoyloxy group,

Q

(22) an aryl group substituted by a hydroxy group, and

(23) a hydroxy-lower alkanoyl group:

10 B) a group of a formula selected from the formulas:

that is optionally substituted by an oxo group; or
C) a lower alkyl group optionally substituted by a group
selected from the followings:

15 (1) an oxopyrrolidinyl group,
(2) an oxomorpholinyl group, and
(3) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
lower alkanoyl group.

20 10. The compound according to claim 3, wherein Ring B
is a benzene ring substituted by a lower alkoxy group

optionally substituted by a group selected from the

followings:
(1) a carboxyl group,
25 (2) a lower alkoxycarbonyl group,

(3) a lower alkoxy group,

1Y
A1)

hydroxyl group,



30 (12) a | ower al koxycarbonyl group, 0 4 SEP 2006 329 (13) a | ower

al kanoyl group substituted by a di-lower alkyl am no group, IHQSEPIENbr
al kanoyl group, (15) a pyrimdinyl group, 5 (16) a | ower alkanoyl group
substituted by a norpholinyl group, (17) a | ower alkylsulfonyl group, (18)
a carbanmoyl group substituted by a | ower %ﬂ@yl group, (19) a carbonyl
group substituted by an aryl group, 10 (20) a | ower al kanoyl group
substituted by a | ower al koxy group, (21) a | ower al kanoyl group
substituted gg a |l ower, al kanoyl oxy group, (22) an aryl group substituted

by a hydr oxy°¢r ofip, %ﬂﬁPOQ§y(9§?u§IﬂRﬁkﬁ@aleeﬁuéﬁﬁéﬁﬁyﬁdgﬂuﬂpal%O%§©roup
of a fornul ﬁgk ggggogggnEEgg formulas: \NNN\IN\N Oand L~J O that

is optional stltu an'oxo group; or C a lower alkyl group

optionally $abst bt LﬂlcﬂﬂalbYaak@B(QUpgr&Qp s ghREad ftm Bpe d oOhbQuk-nasi kdk) a
oxopyrrolidinyl group, (2) an oxonorpholinyl group, and (3) an am no group
optionally StiB8Prtuted by (a) a Iomer aIkyI group, (b) a | ower

ol kourearbony) 9Loug.pBNdh(skty Loukeim,Abaie aoup, 18, The comound
saturated hgigeeeMohi 6rbllpdo? 4 §§@r%qqglnyl group,
(8) a carbonyl group substituted by a hydroxypiperidyl
group,
(9) a piperidylcarbonyl group substituted by a hydroxy-
10 lower alkyl group,
(10) a pyrrolidinylcarbonyl group substituted by a hydroxy-
lower alkyl group,
(11) a carbonyl group substituted by a lower alkyl-
piperazinyl group,

15 (12) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
lower alkanoyl group,

(13) a carbamoyl group optionally substituted by a group
selected from (a) a lower alkyl group, (b) a lower alkoxy-

20 lower alkyl group, (c¢) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkyl group substituted by
a di-lower alkylamino group; and
(14) a group of the formula: -O-NH-C(=NH)NH,; and
Y is a saturated heterocyclic group optionally substituted

25 by é group selected from the followings:

(1) a lower alkyl group,
(2) a lower alkyl group substituted by a pyridyl group
(3) a piperidyl group substituted by a lower alkyl group,
(4) a piperidyl group,
30 (5) a piperidyl group  substituted by a lower



330 is a saturated 4- to 7-nmenbered heterocyclic group contalnlng l1to 4
hetero atons sel ected independently from the group conS|st|nQ405 hi2006ogen
atom oxygen atomand sulfur atom 5 17. The conpound according to any one
of claims 1, 2, 3, 4, 7, 10 and 13, wherein the saturated heterocyclic
group is imdazolidinyl, piperazolidinyl,3%}peridyl, piperazinyl,

nor phol i nyl, thionorpholinyl, honopi perazinyl, honopiperidyl,

pyrrolidinyl, oxazolidinyl or 1,3-dioxanyl. 10 18. The conpound accordi ng
to claim3, wherein the group of the formula: RL X is the group of the
fornul a: R@igoéﬁﬂaFH@ngﬁoaﬁoép t he fornula Bl is a group of the formula:

| k
Cel actod {1 o8l (NPT ol Toar RGRr = R RS APEERCal BHEB) 26 TBREF Cal kP orbup

optional | y substiylLutetoly, a =gr pymlms_allegiledgﬁ:ba the f0ld-WHEsrofhdh EF’
2006 331 (1) a lower al koxycarbonyl group, (2) a carboxyl group, (
car banoyl gg88pPopRFoAakhyagabyli gavewd,by a group selected from (a) a

| ower al kyl ou | Kox 5 lower al kyl group, (c) a | ower
al kyl group ggbsglg§W%a B@gan°H dfd P'group, and (d) a |ower al koxy group,

a Jlower alkanoyl group substituted by a di-lower

alkylamino group,
(9)
(10) a lower alkylsulfonyl group,

V1]

carbonyl group substituted by a pyridyl group,

10 (11) a lower alkoxycarbonyl group,
(12) a lower alkyl group substituted by a di-lower
alkylamino group, and
(13) an oxo group.
11. The compound according to claim 3, wherein Ring B
15 is a benzene ring substituted by a lower alkoxy group
optionally substituted by a group selected from the
followings:
(1) a carboxyl group,
(2) a lower alkoxycarbonyl group,
20 (3) a lower alkoxy group,
(4) a hydroxyl group,
.(5) an aminooxy group optionally substituted by a lower
alkoxycarbonyl group,
(6) a lower alkoxy group substituted by a lower alkoxy
25 group,
(7) a carbonyl group substituted by a morpholinyl group, a
piperidyl group or a pyrrolidinyl group,
(8) a carbonyl group substituted by a hydroxypiperidyl
group,

30 (9) a piperidylcarbonyl group substituted by a hydroxy-



(4) a carbonyl group substituted by a norpholinyl group, (5) a

pi peri dyl carbonyl group substituted by a hydroxy- |ower al kyl Qdr8Ef 20080 (6)
a pyrrolidinyl carbonyl group substituted by a hydroxy- |ower alkyl group,
(7) a carbonyl group substituted by a hydroxyl group- substituted piperidyl
group, and (8) a hydroxyl group; 15 C) a 3%%wer al koxy .group optionally
substituted by a group selected fromthe follow ngs: (1) a carboxyl group,
(2) a lower al koxycarbonyl group, (3) a |lower al koxy group, 20 (4) a

hydr oxyl grou (5), an am nooxy group optionally substituted by a | ower
aIkoxycarboﬁ?géﬁrégbyﬁ(gfoﬁpromer al koxy group substituted by a | ower

al koxy gro 2 > ak i ; |4 oup,
a piperidergzo%pﬁg%rglggéﬁgp¥éfgéﬁygrgggi&k%#&gggaﬁg%ﬁgﬁgg?%J%ﬂy}o£¥
substitut edlbyea hydyoxgpbppeyridyl group, (9) a piperidyl carbonyl group
substituted by a hydroxy- 30 |ower alkyl group, 0 4 SEP 2006 332 (10) a
pyrrolidinyKéi?anyPaépéﬁﬁlsuﬁﬂqqﬂneﬁPQﬁﬁ%ﬁ?@%@ox?y | Gwerl ey | %&@ﬂ%j

(11) accarbgt S jtuted by a |l ower al kyl- piperazinyl group, 5
(12) a% ani§g¥éF%%gH8%t§g§%Fry substituted by a group selected from(a) a -

|over al kyl (gppupn(khniad g¥Sup abkoxycalbonshuraiaut RNA6E) dal 0er1 &hdanoyl
group. alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
lower'alkanoyl group,
(13) a carbamoyl group optionally substituted by a group
10 selected from (a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkyl group substituted by
a di-lower alkylamino group; and
(14) a group of the formula: -0O-NH-C(=NH)NH,; and
15 Y is an amino group optionally substituted by a group
selected from the followings:
(1) a piperidyl group substituted by a lower alkyl group,
(2) a lower alkyl group, and
(3) a lower alkoxycarbonyl group.
20. 12. The compound according to claim 3, wherein Ring B

is a benzene ring substituted by a lower alkoxy group

optionally substituted by a group selected from the

followings:
(1) a carboxyl group,
25 (2) a lower alkoxycarbonyl group,

(3) a lower alkoxy group,

(4) a hydroxyl group,

(5) an aminooxy group optionally substituted by a lower
alkoxycarbonyl group,

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



(13) a carbanoyl group optionally substituted by a group selected from (a)
a lower alkyl group, (b) a l|ower alkoxy- 10 lower alkyl group, O(dcSER 208wer
al kyl group substituted by a hydroxyl group, and (d) a | ower alkyl group
substituted by a di-lower alkylamno gro%? and (14) a group of the
formula: -O NH C(=NH)NH2; or D) a carbonyd %roup substituted by a group
selected from 15 the follow ngs: (1) a | ower al koxy group, (2) a hydroxyl
group, (3) an amino group optionally substituted by a group selected from
(a)a | ower al kyl group, (b) a lower al koxy 20 group, (c) a |ower
alkoxy-lomegr%¥Ryl group, (d) a hydroxy |ower alkyl group, (e) a |ower

al kyl group bsti - 1 I ti.onal tifuted hy a

| ower al kyl ($§r o%p{’gﬁ?’ép?{o&ggug&gﬁsg%&%%ﬂt?é{)ir% lﬂ%rdﬁ]t)é?%'éwlar%/ C)u(j}r/’ouap,
and (g) a |puperatikyl ggoapposubspitrubeddiviyd Rdudy, group, 25 (4) a
nDrphoIinyIK%roup, a pyrrolidinyl group, a piperidyl group or a

t hi onor phol Ry §r RAEPIEYL a IREHROX pbsEditdriedyr bup, a ( 8yt yrerdesddgr oup
substi%uted ggué hydr oxy- 1 ower al kyl group, 30 (7) a pyrrolidinyl group
subst i Tut ed” y @’ hydroxy-lower 0 4 SEP 2006 333 al kyl group, and (8) a

lower al kyl {9} pesaziidr iH P rbdh S &rohupol subepdiyand B3 15 ahydeagen
atom 5 19. The coﬁ%gﬁid gg%oﬁaind}to%éla?ﬁ1lg, mhe%ein-g%is a1§¥ou
sel ected fromvehealbylogknge:; (1) a piperidyl group substituted by a | ower

al kyl group, 2) a cyc |, K rou ubstituted by an am no grou
yi g p(lof g pyr%o&gglnyhc rbo yi group subsegtuted by é’hy roxXy-

lower alkyl group,

10 (11) a carbonyl group substituted by a lower alkyl-
piperazinyl group,
(12) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
lower alkanoyl group,

15 (13) a carbamoyl group optionally substituted by a group
selected from (a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkyl group substituted by
a di-lower alkylamino group; and

20 (14) a group of the formula: -O-NH-C(=NH)NH,; and
Y is a cycloalkyl group optionally substituted by the

followings:
A) an amino group optionally substituted by the
followings:

25 (1) a lower alkyl group,

(2) a éycloalkyl group,
(3) a hydroxy-lower alkyl group,
(4) a 1,3-dioxanyl group substituted by a lower alkyl

group,

30 (3) a lower alkyl group substituted by an amino group



optionally substituted by a group selected from(a) a | ower 10 al kyl group,
(b) a lower al koxycarbonyl group, and (c) a |ower al kanoyl gr @upSER 2p0ba
cyctoal kyl group substituted by a group of a fornmula selected fromthe
formulas: N~N Q N and LJ 15 that is optionally substituted by an oxo
group, (4) a cycloalkyl group substituted3®$ an amino group substituted by
a |l ower al kyl group substituted by an am no group optionally substituted
by a group selected from(a) a |ower al kanoyl group and (b) a | ower

al koxycar bonyl  group, 20 and %5) a cycl oal kyl group substituted by a | ower
al kyl ~gr oupOPEJd%%N-EMt EHDBY 1ANTERN BY gr (P WPty tad Sulest i taut el bywer

| oner al kyl ; R2 }.s, a grqup selected fromthe follow ngs:, 25 (1)
a hydroge% %ggiyp(%ﬁggptyapg)gf%ugfﬁfﬁﬁ kaoyd 99588p0pt58ﬁglgy lower
substi t ut EdaDﬂaﬁoymmﬁko@bk)ﬁbb@t4.t§%|8d2%)6 a3 O Whoud @uk%ﬂ'ﬁygﬁ@é(&'lb%

a y a

group, (5) a |ower koxy group, (6) a lower al koxy grdoup substituted
| ower al koxy 1ewgroapkyl7praupewendal (koxyy dragr subistiasridriyl aghydyoxyl

: 8 I | k bstityted b _ ti |
dbstiTut et By o1 BREPE P LoPEaHP EOP St i oiae Fk R RO oup, 10
(10) a carbpxyl grouppyédl) ancgm n%%\ﬁ?nylsﬂscﬁlﬂ%u(%@& O”Bﬂz' y gubsiifayfed

by a
alkoxycarbonyl group,

(8) a lower alkyl group substituted by a carbbxyl group,
(9) a lower alkyl group substituted by a carbamoyl group
10 optionally substituted by a lower alkyl group,
(10) a lower alkyl grouplsubstituted by an aryl group,
(11) a lower alkyl group substituted by a pyridyl group,
(12) a lower alkoxycarbonyl group,
(13) a lower alkanoyl group substituted by a di-lower alkyl
15 amino group,
(14) a lower alkanoyl group,
(15) a pyrimidinyl group,
(16) a lower alkanoyl group substituted by a morpholinyl
group,
20 (17) a lower alkylsulfonyl group,
(18) a carbamoyl group substituted by a lower alkyl group,
(19) a carbonyl group substituted by an aryl group,
(20) a lower alkanoyl group substituted by a lower alkoxy
group,
25 (21) a lower alkanoyl group substituted by a lower
alkanoyloxy group,
(22) an aryl group substituted by a hydroxy group, and
(23) a hydroxy-lower alkanoyl group;

B) a group of a formula selected from the formulas:



group selected from(a) |lower alkyl group, and (b) a hydroxy-Iower alkyl
group, (12) a norpholinylcarbonyl group, a pyrrolidinylcarbonyl g 41§cr2880,
a pi peridyl carbonyl group or a thionorpholinylcarbonyl group, (13) a

pi peri dyl carbonyl group substituted by a hydroxy- |ower al kyl group or a
pyrrolidinyl carbonyl group substituted b¥4a hydroxy-|ower al kyl group, 20
(14) a |l ower al kyl group, (15) a |ower aIkyI group substituted by a | ower
al koxycar bonyl group, (16) a carboxy-lower al kyl group, (17) a | ower alkyl
group substituted by a carbanoyl group 25 optionally substituted by a
group sel ec d fron1 a) | ower \Qlkyl p and (b a hydroxy | ower al kyl

group, (18) roup |tu by a

group, (19) yl gr ubstl uted bw a p| eH

group substlt ted y a&ﬂzﬂio y- [{ower kyl{_gro o4 P

| ower al kyl gr subst ed by roli carb group substituted

by a hydroxy-|ower alkyl group, or (20) a hydroxy-|ower alkyl group. 20.
The conpoun a%cordln l,ai m n.Y.is a cycl oal kyl group

8. .wh
st T o epdes O i sy Mbde ORI Bl o e maine, VAN
N and |7 tbat I & aRfweanad 1y Subsdigd Ué elQMa@myOégbgl&%Qtearé% £Y§+ob kyl

group substituted by an am no group ionally 10 substitut by a group
sel ect ed fr@ﬂﬂe&ﬁeﬂIﬁmmm'tﬂekﬁblhwwmmgsand (b) a | ower al kanoyl group; and
5 (1) an oxopyrrolidinyl group,
(2) an oxomorpholinyl group, and
(3) an amino group optionally substituted by (a) a lower

alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
lower alkanoyl group.

10 13. The compound according to claim 3, wherein Ring B
is a Dbenzene ring substituted by a carbonyl group
substituted by a group selected from the followings:

(1) a lower alkoxy group,
(2) a hydroxyl group,

15 (3) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxy group, (c) a lower alkoxy-
lower alkyl group, (d) a hydroxy-lower alkyl group, (e) a
lower alkyl group substituted by an amino group optionally
substituted by a lower alkyl group, (f) a lower alkyl group

20 substituted by an aryl group, and (g) a lower alkyl group
substituted by a pyridyl group,

(4) a morphelinyl group, a pyrrolidinyl group, a piperidyl
group or a thiomorpholinyl group,
(5) a hydroxypiperidyl group,

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

group,

(7) a pyrrolidinyl group substituted by a hydroxy-lower



R2 is a group selected fromthe followngs: (1) a hydrogen atom (2) an
am no group-substituted carbonyl group optionally 15 substituted HSER 2006
group selected from(a) a lower alkyl group and (b) a | ower al koxy-I|ower
al kyl group, (3) a |lower al koxycarbonyl group, (4) a norpholinylcarbonyl
group, a pyrrolidinylcarbonyl group, a pt%fridyl carbonyl group or a 20
t hi onor phol i nyl car bonyl group, (5) a lower al kyl group substituted by a
| ower al kyl group-substituted carbanmoyl group, (6) a carboxy-I|ower alkyl

group, (7) a.lower alkyl group substituted by a 25 norpholinyl carbonyl
group, and Pé%yieﬁ§8PBxy§%8mer al kyl group. 21. The conpound according to
claim 18, ei l.s..0 P - a | oal group substituted by
an oxopyrrg??ginglnggap?ikggcgggggﬁﬁgﬁgérg%%&§3b5§¥{uted by an

oxomnor phol i Hylisgreouge trfatted Yied 0at &y c Ui ©UBréubs tdruteeh 10y, e NOugsouUp
optionally substituted b{ a group selected from(a) a lower 5 alkyl group
and (b) a | BXe® grRHRogElgESEE; fanam RRei £od lpwimyssel ected fromthe

fol | owkngs: 1) _a,hydro tom_ (2) a hydroxy-lower. al kyl group, (3) a
carboﬁ?-lo %$a|EyF°éF6u§?Q¥g €APYR 1 ower " al koxy group substituted by a

lover al koxy2)graupowek &%kyd bRENKLIEGLOWR SISt W ggrﬁmﬁ Y8R,

selected from (a) an am no group optionally substitut by "a lower al kyl
group and (BP)a esopphelidyll group. stbs22tutles tynezoundieac cdrkdilinggtaue! ai m
18, mherein(X)isa piperidyl group,

(5) a piperidyl group substituted by a lower
10 alkoxycarbonyl group,

(6) an wunsaturated heterocyclic group selected from a

pyridyl group, a pyrimidinyl group, a 4,5-dihydroxaoclyl

group and a thiazolyl group,

(7) a lower alkanoyl group,
15 (8) a lower alkanoyl group substituted by a di-lower

alkylamino group,

(9) a carbonyl group substituted by a pyridyl group,

(10) a lower alkylsulfonyl group,

(11) a lower alkoxycarbonyl group,
20 (12) a lower alkyl group substituted by a di-lower

alkylamino group, and

(13) an oxo group.

14. The compound according to claim 3, wherein Ring B

is a benzene ring substituted by a carbonyl group
25 substituted by a group selected from the followings:

(1) a lower alkoxy group,

(2) a hydroxyl group,

(3) an amino group optionally substituted by (a) a lower

alkyl group, (b) a lower alkoxy group, (c) a lower alkoxy-
30 lower alkyl group, (d) a hydroxy-lower alkyl group, (e) a



a group selected fromthe follow ngs: (1) a cycloal kyl group substituted by
an amno group substituted by a lower alkyl group having 1 to B4 68Pb206
atons, 20 (2) a cycloal kyl group substituted by an ami no group substituted
by a | ower al kanoyl group having 1 to 2 carbon atons, (3) a cycl oal kyl
group substituted by a pyrrolidin-1-yl ¢?2lup optionally substituted by an
oxo group, 25 (4) a cycloal kyl group substituted by a piperidin-1-yl group
optionally substituted by an oxo group, (5) a cycloal kyl group substituted
by a norpholin-4- oup optionally substituted by an oxo group, (6) a

cycl oal kyl 4r%tp %L%%f{EEPHB S GiGwEechI Ry | 28 r 8PN O3GTrOURs APtHEd 1oy an
i {4 . | SEP 2006 , 337 havi 1
oSSty ol 08,557 3900 AL aun e

to 3 carbon atons, a cyc subdi Put’s

group subssiubat edityd apyamimn e grougrsubst bhdt edy)bya a1bpuer a1akkanmdugr oup
having 1 to 2 carbon atons. 5 23. A conpound sel ected from

trans- S Di nBipst R dphoayPyBifyl (skboPRyl - N-

met hyl am no) gycl ohexyl.carbonyl am no] - N- (5-chl.orgpyr.idin-2- yl) | _
benzof%ran-£§%af%d¥%%?%%il?¥ nd=34PT 42 KEggéﬁ?ﬂp&llgroup, a piperidyl
met hyl am nogexgh ehexy| €4 Saoybasi nal: 5%(:8ubydr oxyet hyl) - N-

(5-chl oropyri di n-2-yl ) benzof ur an- 2- car boxam de; trans-5-

(or phol i ne{#r ylxarydnyxypigerjidyl(@zoxp,

Do e By s e £ oL POnY! STLRL ety v o Y oxy-Tower JaLkyl
trans-3-(4-§£@@5pylanjnocyclohexylcarbonylanino)-N—(5- chl oropyri din-2-yl)
benzof ur an- 2- carboxam de,

10 (7) a pyrrolidinyl group substituted by a hydroxy-lower

alkyl group, and _
(8) a lower alkyl-piperazinyl group; and
Y is an amino group optionally substituted by a group
selected from the followings:
15 (1) a piperidyl group substituted by a lower alkyl group,
(2) a lower alkyl group, and
(3) a lower alkoxycarbonyl group.
15. The compound according to claim 3, wherein Ring B
is a benzene ring substituted by a carbonyl group
20 substituted by a group selected from the followings:
(1) a lower alkoxy group,
(2) a hydroxyl group,
(3) an amino group optionally substituted by (a) a lower
alkyl group, (b) a lower alkoxy group, (c) a lower alkoxy-
25 lower alkyl group, (d) a hydroxy-lower alkyl group, (e) a
lower alkyl group substituted by an amino group optionally
substituted by a lower alkyl group, (f) a lower alkyl group
substituted by an aryl group, and (g) a lower alkyl group
substituted by a pyridyl group,
30 (4) a morpholinyl group, a pyrrolidinyl group, a piperidyl



or a pharmaceutically acceptable salt thereof. 24. A benzofuran derivative
having a partial structure of the formula [1-1] H N\ / C N 94 $&® X620
N wherein the synbols are the sane as defined above, or a pharnaceutically
acceptable salt thereof. 0 4 SEP 2006 338 25. A pharnmaceuti cal

conposi tion, which conprises as an activ&8ngredi ent a conpound accordi ng
to any one of clains 1 to 24, or a pharmaceutically acceptable salt
thereof. 5 26. A nethod for treatnment of thronbosis, which conprises

adm nistering an effectijve anmount of _a conpound according to any one of
clains 1 to9PAUPoPra2 pRaPREEBHCILEANILY I46E®pt abl e salt thereof, to a

patient in ed_t : e _of conpound according to any one of
(@24 a ﬂ§&§8§yé98%11ﬁg§eggpg

claims 1 to above  or har ‘ly acceptable salt thereof in

treatment ofépataepipestiiver ghgubr efbidtiaied by 28'hyddoRdilcaEntafigfl
treatnment of thronbosis substantially free of phospholipidosis, which
conpri ses a%rouB, an active ingredient a factor Xa (FXa) inhibitor show ng a

G50’ VAl ue. b7 100 e LE o L 26 SAPNeBRES O REEPRr At o) RSRE DI T IRBosT s
substantialéyk§1e§rgﬁpbegggotoxicity, whi ch conpri ses as an
(8) a lower alkyl-piperazinyl group; and
Y 1s a cycloalkyl group optionally substituted by the
followings:

10 A) an amino group optionally substituted by the

followings:
(1) a lower alkyl group,
(2) a cycloalkyl group,
(3) a hydroxy-lower alkyl group,

15 (4) a 1,3-dioxanyl group substituted by a lower alkyl
group,

(5) a lower alkyl group substituted by an amino group
optionally substituted by a group selected from (a) a lower
alkyl group, (b) a lower alkanoyl group, (c) a lower

20 alkanoyl group substituted by an amino group substituted by
a lower alkyl group, and (d) a lower alkoxycarbonyl group,
(6) a lower alkyl group substituted by a cyano group,

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

25 (8) a lower alkyl group substituted by a carboxyl group,
(9) a lower alkyl group substituted by a carbamoyl group
optionally substituted by a lower alkyl group,

(10) a lower alkyl group substituted by an aryl group,

(11) a lower alkyl group substituted by a pyridyl group,
30 (12) a lower alkoxycarbonyl group,



20 active ingredient an FXa inhibitor showing a distribution vol une of
0.1-3.0 L/kg or below and an FXa inhibitory effect with the | C5p4\SEPU®T
100 nM or below. 0 4 SEP 2006 339 30. A nedicanent for oral admnistration
for treatnent of thronbosis substantially, free of phospholipidosis, which
conprises as an active ingredient a fact 9 Xa (FXa) inhibitor showng a
distribution volune of 5 0.1-3.0 L/kg and an FXa inhibitory effect with the
| C50 value of 100 nMor below. 31. A nedicanent for oral admnistration

for treat of thronbosis substantially free of, hepatotoxicity, whjch
conpri ses gngh gc variﬁ§?88P¥ t FARYP0 S i&?ﬁ%ﬁﬁﬁ4<ﬁysﬁu§§" wer a1iy!l

di stributiopnyabugeo@h,0.1-3.0 L/kg or below and an FXa inhibitory effect
with the 1C50 val e of 100 nMor below. 32. A nedicanent for treatnent of
t hronbosi s ($d4bstanvivall glkreeydf gpbopphol i pi dosi s, which conprises as 15
an active iqg%§dient an FXa inhibitor having a partial structure of the
formula: 0 RICRYFEMIRENY GEOUPNC and showing a di stribution vol une of

0.1-3.9 L/kgignd,a OJ?@-ETFEHE or yy&ffect peth I al réﬁ %? M or
20 bel ow. 3%. g\rre I canent ftor rea% msrﬁe oF%%rS%%& gégs\ébsxt‘lcgr i %y ree
of hepat ot ogiroupy, whi ch conprises as an active ingredient an FXa
i nhibitor having a partial structure of the formula:
(17) "a lower alkylsulfonyl group,
(18) a carbamoyl group substituted by a lower alkyl group,
(19) a carbonyl group substituted by an aryl group,
10 (20) a lower alkanoyl group substituted by a lower alkoxy
group,
(21) a lower alkanoyl group substituted by a lower
alkanoyloxy group,
(22) an aryl group substituted by a hydroxy group, and
15 (23) a hydroxy-lower alkanoyl group;

B) a group of a formula selected from the formulas:

that is optionally substituted by an oxo group: or

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

(1) an oxopyrrolidinyl group,

(2) an oxomorpholinyl group, and

(3) an amino group optionally substituted by (a) a lower

alkyl group, (b) a lower alkoxycarbonyl group, and (c) a
25 lower alkanoyl group.

16. The compound according to any one of claims 1, 2,

3, 4, 7, 10 and 13, wherein the saturated heterocyclic ring



25 14 SEP 2006 340 0 IlI NC ~Il o NC NC and show ng a distribution
volume of 0.1-3.0 L/kg and an FXa inhibitory effect with the | CHQ e ogg of
100 nMor below. 34. A nedicanment for oral administration for 5 treatnent
of thronmbosis substantially free of phospholi pidosis, which conprises as
an active ingredient an FXa inhibitor 5? ing a partial structure of the
formula: O Il NG 0 0O NC NC and show é a distribution volune of 0.1-3.0
L/ kg and an 10 FXa inhibitory effect with the 1C50 value of 100 nM or

bel ow. 35. A medi canent for oral admnistration for treatnent of

t hronbosi s; subst aggitgklil\éeér eg, of BBeDa?t’%‘tae TR #%‘ogfgﬂ' se rgﬁpan

active ingredient an Xa 1 nhibrtor ving a par ructur t he

formula: QorddaimiGig -1 44 AChNEeard =¥ Nge Bedli &4 1 i hgEbeAdYAL UPE£ObN
0.1-3.0 L/kg and an FXa inhibitory effect with the 1 C50 value of 100 nM or
bel ow. the group consisting of nitrogen atom, oxygen atom and

sulfur atom.

5 17. The compound according to any one of claims 1, 2,
3, _4, 7, 10 and 13, wherein the saturated heterocyclic
group is imidazolidinyl, piperazolidinyl, piperidyl,
piperazinyl, morpholinyl, thiomorpholinyl, homopiperazinyl,
homopiperidyl, pyrrolidinyl, oxazolidinyl or 1,3-dioxanyl.

10 18. The compound according to claim 3, wherein the

group of the formula:

AT

is the group of the formula:

15 and the group of the formula:

is a group of the formula:

R2 : or

20 R' is a halogen atom or a lower alkyl group;

R2

R? is a group selected from the followings:
A) a hydrogen atom,
B) a lower alkyl group optionally substituted by a group

selected from the followings:
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(1) a lower alkoxycarbonyl group,

(2) a carboxyl group,

(3) a carbamoyl group optionally substituted by a group
selected from (a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkoxy group,

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

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

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

(7) a carbonyl group substituted by a hydroxyl group-
substituted piperidyl group, and

(8) a hydroxyl group;

C) a lower alkoxy group optionally substituted by a group
selected from the followings:

(1) a carboxyl group,

(2) a lower alkoxycarbonyl group,

(3) a lower alkoxy group,

(4) a hydroxyl group,

(5) an aminooxy group optionally substituted by a lower
alkoxycarbonyl group,

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

(7) a carbonyl group substituted by a morpholinyl group, a
piperidyl gioup or a pyrrolidinyl group,

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

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

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

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

(13) a carbamoyl group optionally substituted by a group
selected from (a) a lower alkyl group, (b) a lower alkoxy-
lower alkyl group, (c) a lower alkyl group substituted by a
hydroxyl group, and (d) a lower alkyl group substituted by
a di-lower alkylamino group, and

(14) a group of the formula: -O-NH-C (=NH) NH,; or

D) a carbonyl group substituted by a group selected from
the followings:

(1) a lower alkoxy group,

(2) a hydroxyl group,

(3) an amino group optionally substituted by a group
selected from (a)a lower alkyl group, (b) a lower alkoxy
group, (c) a lower alkoxy-lower alkyl group, (d) a hydroxy-
lower alkyl group, (e) a lower alkyl group substituted by
an amino group optionally substituted by a lower alkyl
group, (f)a lower alkyl group substituted by an aryl group,
and (g) a lower alkyl group substituted by a pyridyl group,
(4) a morpholinyl group, a pyrrolidinyl group, a piperidyl
group or a thiomorpholinyl group,

(5) a hydroxypiperidyl group,

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

(7) a pyrrolidinyl group substituted by a hydroxy-lower
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alkyl group, and
(8) a lower alkyl-piperazinyl group;
A is a single bond; and
R® is a hydrogen atom.

19. The compound according to claim 18, wherein Y is
a group selected from the followings:
(1) a piperidyl group substituted by a lower alkyl group,
(2) a cycloalkyl group substituted by an amino group
optionally substituted by a group selected from (a) a lower

alkyl group, (b) a lower alkoxycarbonyl group, and (c) a

lower alkanoyl group,

(3) a cycloalkyl group substituted by a group of a formula

selected from the formulas:

that is optionally substituted by an oxo group,

(4) a cycloalkyl group substituted by an amino group
substituted by a lower alkyl group substituted by an amino
group optionally substituted by a group selected from (a) a
lower alkanoyl group and (b) a lower alkoxycarbonyl group,
and '

(3) a cycloalkyl group substituted by a lower alkyl group
substituted by an amino group optionally substituted by a
lower alkyl group; and

R? is a group selected from the followings:

(1) a hydrogen atom,

(2) a cyano group,

(3) an amino group optionally substituted by a lower alkyl
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group,

(4) a hydroxyl group,

(5) a lower alkoxy group,

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

(7) a lower alkoxy group substituted by a hydroxyl group,
(8) a lower alkoxy group substituted by an amino group
ocptionally substituted by a lower alkyl group,

(9) a lower alkoxycarbonyl group,

(10) a carboxyl group,

(11) an aminocarbonyl group optionally substituted by a
gioup selected from (a) lower alkyl group, and (b) a
hydroxy—lower_alkyl group,

(12) a morpholinylcarbonyl group, a pyrrolidinylcarbonyl
group, a piperidylcarbonyl group or a
thiomorpholinylcarbonyl group,

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

(14) a lower alkyl group,

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

(16) a carboxy-lower alkyl group,

(17) a lower alkyl group substituted by a carbamoyl group
optionally substituted by a group selected from (a) lower
alkyl group and (b) a hydroxy-lower alk?l group,

(18) a lower alkyl group substituted by a
morpholinylcarbonyl group,

(19) a lower alkyl group substituted by a piperidylcarbonyl
group substituted by a hydroxy-lower alkyl group, or a
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lower alkyl group substituted by a pyrrolidinylcarbonyl
group substituted by a hydrqu—lower alkyl group, or
(20) a hydroxy-lower alkyl group.

20. The compound according to claim 18, wherein Y is

a cycloalkyl group_ substituted by a group of a formula

selected from the formulas:

\’Q O g/o s

that 1is optionally substituted by an oxo group, or a

cycloalkyl group substituted by an amino group optionally
substituted by a group selected from (a) a lower alkyl
group and (b) a lower alkanoyl group; and

R? is a group selected from the followings:

(1) a hydrogen atom,

(2) an amino group-substituted carbonyl group optionally
substituted by a group selected from (a) a lower alkyl
group and (b) é lower alkoxy-lower alkyl group,

(3) a lower alkoxycarbonyl group,

(4) a morpholinylcarbonyl group, a pyrrolidinylcarbonyl

- group, a piperidylcarbonyl group or a

thiomorpholinylcarbonyl group,

(5) a lower alkyl group substituted by a lower alkyl
group-substituted carbamoyl group,

(6) a carboxy-lower alkyl group,

(7) a .lower alkyl group substituted by a
morpholinylcarbonyl group, and

(8) a hydroxy-lower alkyl group.

21. The compound according to claim 18, wherein Y is
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a cycloalkyl group substituted by an oxopyrrolidinyl group,
a cycloalkyl group substituted by an oxomorpholinyl group
or a cycloalkyl group substituted by an amino group
optionally substituted by a group selected from (a) a léwer
alkyl group and (b) a lower alkanoyl group; and
R?> is a group selected from the followings:
(1) a hydrogen atom,
(2) a hydroxy-lower alkyl group,
(3) a carboxy-lower alkyl group,
(4) a lower alkoxy group substituted by a lower alkoxy
group, or
(5) a carbonyl group substituted by a group selected from
(a) an amino group optionally substituted by a lower alkyl
group and (b) a morpholinyl group.

22. The compound according to claim 18, wherein Y is
a group selected from the followings:
(1) a cycloalkyl group substituted by an amino group
substituted by a lower alkyl group having 1 to 3 carbon
atoms,
(2) a cycloalkyl group substituted by an amino group
substituted by a lower alkanoyl group having 1 to 2 carbon
atoms,
(3) a cycloalkyl group substituted by a pyrrolidin-1-yl
group optionally substituted by an oxo group,
(4) a cycloalkyl group substituted by a piperidin-1-yl
group optionally substituted by an oxo group,
(5) a cycloalkyl group substituted by a morpholin-4-yl
group optionally substituted by an oxo group,
(6) a cycloalkyl group substituted by a lower alkyl group
substituted by an amino group substituted by a lower alkyl
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group having 1 to 3 carbon atoms, or
(7)  a cycloalkyl group substituted by a lower alkyl group
substituted by an amino group substituted by a lower
alkanoyl group having 1 o 2 carbon atoms.
5 23. A compound selected from
trans—5-Dimethylaminocarbonyl—3—[4—(N—formyl—N—
methylamino)cyclohexylcarbonylamino]—N—(5-chloropyridin-2—
yl)benzofuran—Z—carboxamide;
trans-3-[{4- (N-acetyl-N-
10 methylamino)cyclohexylcarbonylamino]—5—(2—hydroxyethyl)-N—
' (5-chloropyridin—2—yl)benzofuran—Z—carboxamide;
trans-S—(morpholine—4—ylcarbonyl)-3—[4-(2—oxo—
pyrroridin—l—yl)cyclohexylcarbonylamino]—N-(5—
chloropyridin—Z-yl)benzofuran—Z—carboxémide; and
15 trans-3—(4—dimethylaminocyclohexylcarbonylamino)—N-(S-
chloropyridin-2-yl) benzofuran-2-carboxamide,
or a pharmaceutically acceptable salt thereof.

24. A benzofuran derivative having a partial

structure of the formula [1-1]:

:\N/c,

[1-1]

wherein the symbols are the same as defined above, or

m

pharmaceutically acceptable salt thereof.
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25. A pharmaceutical composition, which comprises as
an active ingredient a compound according to any one of
claims 1 to 24, or a pharmaceutically acceptable salt
thereof.

26. A method for treatment of thrombesis, which
comprises administering an effecti&e amount of a compound
according to any one of claims 1 to 24, or a
pharmaceutically acceptable salt thereof, to a patient in
need thereof

27. Use of a compound according to any one of claims
1l to 24 above or a pharmaceutically acceptable salt thereof
in treatment of patients suffering from thrombosis.

28. A medicament for treatment of thrombosis
substantially free of phospholipidosis, which comprises as
an -active ingredient a factor Xa (FXa) inhibitor showing a
distribution volume of 0.1-3.0 L/kg and an FXa inhibitory
effect with the ICs¢ value of 100 nM or below.

29. A medicament for treatment of thrombosis
substantially free of hepatotoxicity, which comprises as an
active ingredient an FXa inhibitor showing a distribution
volume of 0.1-3.0 L/kg or below and an FXa inhibitory

effect with the ICsq value of 100 nM or below.



10

15

20

25

8 4 SEP 2006

339

30. A medicament for oral administration for
treatment of thrombosis substantially free of
phospholipidosis, which comprises as an active ingredient a
factor Xa (FXa) inhibitor showing a distribution volume of
0.1-3.0 L/kg and an FXa inhibitory effect with the ICsyg
value of 100 nM or below.

31. A  medicament for oral administration for
treatment of thrombosis substantially free of
hepatotoxicity, which comprises as an active ingredient an
FXa inhibitor showing a distribution volume of 0.1-3.0 L/kg
or below and-an_FXa inhibitory effect with the ICsy value
of 100 nM or below.

32, A. medicament for treatment ©of thrombosis
Substantially free of phospholipidosis, which comprises as

an active ingredient an FXa inhibitor having a partial

structure of the formula:

I
NC 0
N 1
NC—O—NC

and showing a distribution volume of 0.1-3.0 L/kg and an
FXa inhibitory effect with the 1ICsy value of 100 nM or
below.

33. A medicament for treatment of thrombosis
substantially free of hepatotoxicity, which comprises as an

active ingredient an FXa inhibitor having a partial

structure of the formula:
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O
I

NC—QNC

and showing a distribution volume of 0.1-3.0 L/kg and an
FXa inhibitory effect with the ICso value of 100 nM or
below. |

34. A medicament for oral administration for
treatment of thrombosis substantially free of
phospholipidosis, which comprises as an active ingredient

an FXa inhibitor having a partial structure of the formula:

0
Il
C

N 0
N 7
Nc~<:>-Nc

and showing a distribution volume of 0.1-3.0 L/kg and an
FXa inhibitory effect with <the ICs0 value of 100 nM or
below.

35. A medicament for oral administration for
treatment of thrombosis substantially free of
hepatotoxicity, which comprises as an active ingredient an

FXa inhibitor having a partial structure of the formula:

and showing a distribution volume of 0.1-3.0 L/kg and an

FXa inhibitory effect with the ICso value of 100 nM or

below.



