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DESCRI PTI ON CONDENSED FURAN COVPOUNDS
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TECHNI CAL FIELD 5 The present inventi ”‘NWMH’W'L
condensed furan conpound useful as a nedigagrent

particularly as an inhibitor of activated bl ood
coagul ation factor X, or phar nmaceuti cal ly acceptable

salts thereof. BACKGROURSCRIPTION at e years, as the

populat | ons, 1 DRtSREGP FUBRCEEPERIR * NN

myocardi al infarction, cerebral infarcti
peri pheral arterial thronbosis have |ncreased year by
TRERNIGHI F$BLDal i nportance of treatment thereof has
risen nore and nore. Anong therapies of.
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uf 2% ettt bartehbitp Roven th{iforel aghgated blood

h i 145
Cd%%%%?%?ﬁﬁsgéﬂ KeBF BHRaiactRERty BRedntabls et dieteor
BARKGROWENDI ARStration as well as the reliable and
appropri ate expression of anticoagulant activity are
esselit ade yiears,has ph@mﬁtﬁmlzatloyl @livimgdnabitiand Ahe aging of
cou tive, pecially rfarin potassium

110 pfRURiG, e rho R it e st RgsaHeY infarction,
ceﬁ‘ébk&Pﬁ‘H&f&%n E\e! #g@hﬁe?%f‘ng*%nalm Jo'sis Havg 8%‘85 Ked

characteristics ar e nechani smo

yédr begear.esnd soefd ithp@rtentce|oftthen e et ﬁﬁéﬂe@@?ﬁés risen more
mani fests and has very long half-life in bl ood

ard fABIfRYh t he concentration range for 25 expreSS| on of

d ff ive rrow,. and al so shows
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pp.
SPSGSmﬁTPS‘)" 1: PA4ddai#50nR 98%hern naryichdandtier safety @glstamable
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expression of anticoagulant activity are essential in the prevention of

120 thrombosis. A coumarin derivative, especially 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, it requires a long time until the drug efficacy manifests and has
very long half-life in blood, although the concentration range for

25 expression of drug efficacy is relatively narrow, and also shows
significant differences in the effective dose among individuals. For
- these reasons, the anticoagulant ability can hardly be controlied

(Journal of Clinical Pharmacology, 1992, vol. 32, pp. 196-209; NEW
ENGLAND JOURNAL OF MEDICINE, 1991, wvol. 324, no. 26, pp.

30 1865-1875). In addition, there may be adverse drug reactions such as
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2 risk of bleeding, nausea, vomting, diarrhea,
depilation, etc., and therefore the clinica
application thereof is very difficult and the
devel opnent. of anti coagul an that are useful and easy
to handl e has been demanded. 5 Besides, enhancenent
of blood clotting ability is one of significant
causative factors of unstable angina, cerebra
righfoaieeding, pendsealvoneiting, i dinrrhmeo ctapdlation nétar candn,

preRE It oL eBikeBisodiae Xa;sig”%% %ﬁf”@aﬁuﬁrﬁg the®
d%ﬁléﬁﬁ?l%lgfg&iﬁré@%%l%tgghgi aceman r €6 cﬁg%g le has

bedrt dentdradedi.ci rcul ati on reconst ruction and
t hronbogenesi s during extracorporeal circulation, etc.
TherBesides, enhansemanti ehelbasintliotting@hidlity i anesh"cmgmﬁcant

A TR, LS aREi crebrd ertia j eebral
T.
BRI Ty o RATYE) PhiFARLOR, ARy s ctton, BRfRRRS

etpdolisei, [(Bhefgerd diidase] debPares@uessibysi®f dissbrinased
to f|br|n which is the final st age of t’he

indeanascalan Aorgstatinn, tuombegenekispifteri artificial heart valve

(RLIAALSD and gugrenaylon of ool Hatelets (v cuo,
titofifho fﬁflﬂ%tﬁaurﬁtﬂ l%‘xhﬂe[cloﬁggh{ﬁra%u %%I%rl Wg. bRgL- (5&%[,

cent er e res arc coagu ants as’ a

distingen shed amnicozigulawt dhHgSho il do@etrﬁrsgahlse and lower
i nhibitor shows | ow bioavailabilTity upon oral

righief dierneenhiage witdh fiw sidereffedtswirut kani eraregarfficient effects
saf et ch as, bl e t enden one f si de
uBPh Gt AR PR b P B e e sited T8 gembosks Repgarch.

1993 204r. 5&10pp. &0y -23 2 here have been no thron‘ol n
i nhibitors rrarketed so far, which can be orally

adni Tihsirabiad partiﬁpamtmmabﬁty il deel conaerdiahi mﬁ)ﬂﬁbgén to
X is a key enzyne |ocated in the position of the

ﬁbawhlsatlﬁm? fsnabstageent thfngoegla idmcaseade, but also
R OR ORGP S At e BT ISR Sheslets avsiswo, O
“tCPR GAfE prd hekef Géf(ustaﬁ‘l‘iiﬁﬂéﬂ,bié86’?np}9.f 5L46), %ind an inhibitor
thereof has long been the center of the research in anticoagulants as a
target of development of new drugs. However, a thrombin inhibitor
shows low bioavailability upon oral administration and also has
drawbacks in regard td safety such as bleeding tendency as one of side
effects (Biomedica Biochimica Acta, 1985, Vol. 44, p.1201-1210), and
there have been no thrombin inhibitors marketed so far, which can be
orally administered. |

- The activated blood coagulation factor X is a key enzyme located
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
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factor Xa is possibly nore effective and specific in

the inhibition of coagulation systemconpared to the

i nhibition of thronbin (Thronmbosis Research, 1980,

Vol . 19, pp. 339-349). Thus,_,a substance, which

i nhi bits bl ood coagul ati on fldctor Xa 5 and shows

di sti ngui shed enzyne sel ectivity and hi gh

bi oavailability, is expected to undergo control of
factorata icpagsibiytnent effettyvd andasperifc inehiedd hebitidires

and can express superior therapeutic effect upon ora

Coas AR sysisin compRREas to thadnbibisionngf thrombin (Thrombosis

' S, di he d I f
KASvafAota0: Bpl-ofS P 9909 ood coagul ati on 10
"overPanrtrt P of B vaPed® ati o
or al 1 N Ao, NG Al B TR Bk eh Rron.xe

andnsloowd slibangnishothehizyoleysdbé geiy @hd _ﬁ?ﬂ v 8hiRIaE; is
coagul ation factor X include thiobenzan de conpounds
EKRa¢tesr © Wnerngo canpradwodrits enticoagnimt nectivioy for a long

Iy IS 99 /42439). 15 The foll owi ng benzof uran
ok iod B Rl 48 CarL 6 5By RABeHOr (hatRRH A aRag! Ggpn oral

afekienaeyabhedpated ¥ tnt WstiRlande 0B APl W3 Angly,

ut said literature does not nentron abou

the kicselopryert beatnefel tihaibieompouptsagnl B Bbaeu RItRad
coagylation factor Xx. 0 O 1CGNHPh OO\ I I 171 1J0
fagior v (F3ka inkgpitartghapican-be adzirphteztd radlgrises been

e%‘gé%? @eg{%&%ﬁﬁhﬁ?gﬁnﬂ;gf a:]hgc{ io\r/irr:“yaé)f sRﬁerfr engi ﬁgB
o dr oopapted oA oW (A H BB, T bRy YRR el
aativatrdsbldadorsagiBtidn febt8PX induwaeahiobd®zamide compounds
that are useful in 'prevcntion or treatment of thrombosis (W099/42439).
-The following benzofuran compounds have also been known
(Indian Journal of Heterocyclic Chemistry, 1994, Vol. 3, pp. 3247-3252),
but said literature does not mention about the inhibitory effect of the |

compounds on activated blood coagulation factor X.

[@ mate}
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Condensed bicyclic amide compounds of the formula:
A3 N |
oc W‘;;{
o N X
0 Y
xl

which have an activity of suppressing the growth of activated

0
H—u—CHz—Ph cl

lymphocytes and are useful as a drug for preventing or treating

autoimmune diseases are also known (WO02/12 189). However, the
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4 WO02/12189 does not nention about the inhibitory
effect on activated blood coagul ation factor X
either. In the panphlet, conpounds having a condensed
ring of pyridine and furan tp which ring an am de and
a carbanoyl groups are di-substituted are discl osed;
however, those 5 conpounds all have a benzene ring on
the nitrogen atom of the carbanoyl group, which
We202¢1h8 189ndodsnetibstntioh exbdoyt thaihibitory effect on activated

I mul taneously, DI SCLOSURE OF | NVENTI ON The present _
bf@ﬂ%ﬁ@%‘#%}%f&féer RoGkhetodadisepamptdat, pmpapadsdhaving

. > o 1 . 4 bl ood
a S RO o A SR Sak e Firg Bhalipfi A =
caeddidolh gf* s ard 8- UK ERited MR RERH f2aY & dwivaRS kN 8Ly

‘studi ed and have found that a condensed furan cohpound

cofipchnd®athhavedalbpnzeas Brgaint ¢he nitroigehi dtony offthect
on actiyated bl pod coagul ati.on factor X and have 15

c Vi FdP1 wgu%ﬁ eBRENe FBHLS GhLbstitated by Xmnd Y

/ t i ntion is as follows: 1. A condensed furan
Sl@%ﬁ%%ﬂlﬁéfh%?ﬁt he formula (1): R3 O~NX 0 O/NR4 A Y

DISSLSSURE OF INVBNTION FR2A RRA RRA 2B ReB ) / RN
RRB\ (/ 2ARNo RA~-~NO RB I or

The present invention provides novel condensed furan
compounds having excellent inhibitory effect on activated blood
coagulation factbr X, or pharmaceutically acceptable salts thereof.

The present inventors have intensively studied and have found
that a condensed furan compound of the formula below has excellent
inhibitory effect on activated blood coag.ulation factor X and have
accomplished the present invention.

That is, the present invention is as follows;:

1. A condensed furan compound of the formula (I):
| R
.
s ®
{ (1)
O N
YR
Al
Y

wherein, Ring:

9

is
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R2B\N Ring Xis: RRARLACR 1 A RIAN RIA _<E3
-4 1B _ 1BRNR1BNRRBNR RN8~\/z N Rlc NI
or NNHN3 5 HH Yis.an optionally substituted

am no; an optionally substitguted cycloalkyl; an.
optional substituted aryl; an optionally substituted
saturated heterocyclic group; or an optionally
substituted unsaturated heterocyclic group; 10 Ais a
sRAYI e bond; an aﬂéyl ene optionalRy* substituted by

g Oal ken Oal kenyl id o0 an oxygen
Ratqmr Rl B j\}] R nt pand each is
hydr ar hal ogehy an alkyl a oat’kyl ; an

al koxy, cyano nitro; or an optionally substituted
am##0; 15 Rlc is hydrogen, an al kyl or a hal ogen; R2A,

tge sanme or di fRExeNN a each is hydrogen; a
@%@:\?\ 6 opptionally ﬁbs]jiap%it ed alkyl; an
opt i substi t ut ed o8 ; opti onal ly

substituted am no; nitro; cyéno; hydr oxy; carboxy; an
optionally substituted al koxycarbonyl; an optionally
substituted- carbanoyl; a carbonyl substituted by an

Ropg Kaisal | y substituted 5 saturated heterocyclic group;
an optionally substituted saturated heterocyclic
group; aryl; or an optionally substituted unsaturated
heterocycllc group; R3 is hydrogen or an al kyl; and
R4 is quxogen ongm

alkyl, R™ - _ R'A N= R
<AL, <
s R . . '
R™ N W, 7
R1C —
" 0 . <
N o N

Y is an optionally substituted amino; an optionally substituted
cycloalkyl; an optional substituted aryl; an optionally substituted
saturated heterocyclic group; or an optionally substituted unsaturated
heterocyclic 'group;

Aisa single bond; an alkylene optionally substituted by oxo; an

- alkenylene; an alkenylidene; or an oxygen atom;

R1A RIB are the same or different and each is hydrogen; a halogen; an

- alkyl; a haloalkyl; an alkoxy; cyano; nitro; or an optionally substituted -

amino;
RI€ is hydrogen, an alkyl or a halogen,

R?A, R?B are the same or different and each is hydrogen; a halogen; an
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10 or a pharnmaceutically acceptable salt thereof. 2.
The condensed furan conpound according to 1, wherein
Ring: N / is RARA RAO2BON RI 2B/ R2BN
/| NR2ANORAINO R2B R 2B N 15 wherein the
-synbol s are the sane as defined in 1 above, or a
phar maceutical ly acceptable salt thereof. 3. The
condensed furan conpound according to 1 or 2, wherein
oRiigyally Nuibstizatep alldA; aR ¢ptoRaNQ st t&2 BlRkbxy;RaiN
or. Ré? wher ei %ihe synmbols are the same as defined in
ontgmalE supstifut aﬁ%é@mq CHanY; VEEPRELFRrRAME an

oBHEHEAL yboy TG-S AR MRS SO PERRLAL TR ©
cﬁwﬁiﬁbiluhe&l%ﬂ@dﬂélut%eéfbyoﬁh'd'—ﬁt%r'ldll §HB§htﬁt€dﬁd |

saturated heterocyclic group,” 5 or phar maceuti cal |y
satticaptdbleteroalytlic lgrovpf ansopfibratiyrsiers e tédrsanurated

conpound accordln% to any gne of ‘1 to 4 above,
hGIREPEY G BEOWRADT: 0BAR PRUPRAllyeTbRtiTssd smsaturated

hé@?{,%f&g} élyou ubstituted cycloal kyl"™ for Y is a group
sel ected Pro ’an optionally

R3 is hydrogen or an alkyl; and
R% is hydrogen or an alkyl,
or a pharmaceutically acceptable salt thereof.

2. The condensed furan compound according to 1, wherein Ring:

is

R?A 0 RS 0 RS 0
. 1) R REL )
R N 3 y )
2A )
25 N| © or R /IN| ©
R / I )
NN RZB N

wherein the symbols are the same as defined in 1 above,

or a pharmaceutically acceptable salt thereof.

3. The condensed furan compound according to 1 or 2, wherein Ring:

Jv,

is

@) O
LI | #f7% o  eml)
RZB- S\ , N A/ NP/

wherein the symbols are the same as defined in 1 above,
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substituted al kyl; an optionally substituted
carbanoyl ; a carbonyl 10 substituted by an optionally
substituted saturated heterocyclic group; an
optionally substituted am na, and an optionally
substituted saturated heterocyclic group, or a
phar maceutically acceptable salt thereof. 6. The
condensed furan conpound according to any one of 1 to
ona psarbeceytichBy @iceeptablsudedt itheesdf. i n t he definition
of "gptionally substituted cycloalkyl"” for Yis a
dgr ou’g s dlanqeatsed, piFan aOmpeugd ﬁ@coa%nigd@aamx/ one of 1 to 3,

wBEPEH ¥ilbeEh BbyPrR Gy Ry PALRR okt AP Rmatly,
sebbEt fed eathaalyd heté@cy@ﬁcg'ﬂ'eonéﬁ?}' kyl optionally

substituted by a group Sele roman 20. optionally
osalharmaeduticglly mudeptaipt salnahkyefubst i t ut ed al kyl ;

(3) car banoyl optionally substituted by an
Sopti Dhsl C}%lcg%ﬁfii furescamppung apcordisgriosyy one of 1 to 4

20 SkbERTR ) SRSt 2t TifontucoBindtl

S OBt cPcIBABFTRERUY ii§ @J %1)’0@19 R Aby Efr(g‘li’lln%n F%Gf’ﬁo‘?g%li%

25 7. The condensed furan . Conpound accor
stabhstit] tednalieydj an tdpeicradliy stbdtitated eayshmoylrod¢arbengl
nbered . saturated heterocyclic group

4- to 7- , _
s%ﬁftlamdnnﬁy An gpHoRally s hatitittedesaterated hetanocelic group;

r ISk h nit.rogen atom_0ox n atom and
S N S LR W
sattlmeae@ﬂ.he&er&ycﬁbeg@g@gensed furan conpound accordi ng

to any one of '5 to 7, "wherein the saturated

othetphaipareatigaiymcceptajemsyit $hkesdfed from _

i mi dazolidinyl, py li di nyl, piperidyl, piperidino,

o8 e i B fo BP 5 of Do
' [ i: ol4 .homopiperazi nyl,

oS RERAl (B sub SR AAC P Bt IBHa, SRRpRAIN,

supheti reteduey clahlvyracsentighl eré@p lseldtee@FFom?- (1Th§n amino

condensed furan conpound according to any one'of 1 to
omtionabyesubdinged he gyohpt stleetd friom temeopeibhallyi on
sSSP AA Sranlkpry bheheay Sadin gotionally Substintied alkyl;
(2) an aminoalkyl optionally substituted by a group selected from an
optionally substituted acyl and an optionally substituted alkyl; (3) a
carbamoyl optionally substituted by an optionally substituted alkyl; (4)
a carbonyl substituted by a saturated heterocyclic group; and (5) an
optionally substituted saturated heterocyclic group, |
or a pharmaceutically acceptable salt thereof.
7. The condensed furan compound according to 5 or 6 above,
wherein the saturated heterocyclic group is a 4- to 7-membered
saturated heterocyclic group containing 1 to 4 hetero atoms selected

from the group consisting of nitrogen atom, oxygen atom and sulfur

- atom,

or a pharmaceutically acceptable salt thereof.
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10 group selected fromacyl, al koxycarbonyl, alkyl,
am noal kyl, al kyl - substituted am noal kyl :
al koxycar bonyl am noal kyl and acyl am noal kyl; (2) an
al kyl substituted by amno o®ionally substituted by
al kyl; (3) a carbanoyl. optionally nono- or

i -substituted by al kyl or am noal kyl which may be

d

Syrrof niiApdEhBO ran s ePo A peaghe o any one of 5 t0 7,
hResZ] i |

BRI SRR et DRI Tl BB hp et

ionidazplidingl, lyy&th;g@lidiﬁ?ﬂ%rl@i@e@"idﬂ, ?&w@dﬁﬂ, ip&fhziATOM
pyrrolidinyl optionally substituted by oxo, pi peri dyl
T PRy, morpbolingt goiomonplolipyhdhexnoyphaolphopnal |y
substi.tuted by .oxo, ., 20.pmrpholino optionally o
BOBRIPEIAnEY RBOPIRSHs p BATRPRBeTslippGitd Pyrrolidinyl
' ' [ i pyl optionally
%%i#%gge%/k%?Ceggtég)qgltﬁ%fl{r)rglr‘c%ﬁeto?cal |y acceptabl e

sal t Thereeidented fﬁhgnccmﬂ?aa@m A8 TOUMFAone of 1 to 6
according to any one of 1 to 6 above, wherei'n the

aheat, iwhergin thet siebstétfuenittitothoflefioptionnéoptidhally
SELACESUELST B o T ol S e by
U] BhIcE Bor M RoRICEFRORIE Hiisn, aminonisyle iyt
Slbted saibanyteabio ol it s apinonts
(@oraeaBad substitudedbyiachinoe cptiomally substitoreel bi alkih (3) a

3 above, wherein Y is aryl .or unsaturated
%f?b&raeylcppeog Mﬁno%bgfﬁﬂtﬁ%%s%&ﬂtﬁﬁ_%ﬂl@ﬂm @mmg?lkyl
SHRH il B, SRR o B PR TR ke aroR! = ©

pyotidinglcadbanyl, pigerifiylcardohil, ﬁp@b@ﬁﬁyidﬁ%ﬁ?‘ﬂ, Alis
a single bond or nethylene, or a pharmaceutically

- meEppolibosashenyl, hwmeepipersiinyhearbongéaned f ur an

SRR ESIParE A1 e Birebod BelerEONS qreuprseiecid
OB RS OBERIT DSOS o6 37! VY g
substituted by oxo, piperaziny! optionally substituted by oxo,
morpholino optionally substituted by oxo, homopiperidinyl optionally
substituted by oxo, and homopiperaziny! optionally substituted by oxo,
or a pharmaceutically acceptable salt thereof.

10. The condensed furan compound according to any one of 1 to 6
above, wherein the substituent in the definition of “optionally
substituted cycloalkyl” for Y is pyrrolidinyl optionally substituted by
0x0; morpholino optionally substituted by oxo; dialkylcarbamoyl;

| pyrrolidinylcarbonyl; amino that is di-substituted by alkyl and
acylaminoalkyl; or dialkylamino,

or a pharmaceutically acceptable salt thereof.

11.  The condensed furan compound according to any one of 1 to 3
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or a pharmaceutically acceptable salt thereof. 14. The
condensed furan conpound according to any one of 1. to
3 above, wherein Ais tetramethylene, and Y is an
optionally substituted _sat%{ated het er ocyclic group
or a pharmaceutically acceptiable salt 15 thereof. 15.
The condensed furan conpound according to any one of 1
to 14 above, wherein RIA, RIB are the sane or
aishid, avesteiarnd i€aehartyd oy egtate@ HeabRUSRlic @roap
al kyl, or a pharmaceutically acceptable salt thereof.
sybstittgedThe anoppidasally fsubatittideg eartamugdy di ng to any
one .of 1 to 15 above erein R2A. R2B are the sane
R R ERar Aty AaERtAE Ak BRGHOL o bl ogen: an

19pti ?ﬁ?ldoﬁg%ﬂglégi ﬁ%ﬁdcﬁ'hgxhhcf‘ﬁftg@ﬂdiggﬁbltéﬁyegng of 1 fo 11

subs ute oXy; an optiona Su

" alsyBGivhepdiBox s adsing® bexVCar Basthklersd) optional |y

substituted carbanoyl; a carbonyl 25 substit ut ed by
osatphatmedceieticaldy aekeptaplowgslt themodat ur at ed
eterocyclic .group, or a pharpaceutjcally acceptable
1J§a|t BR&GOBSIENSE. 1UrpRCBRABRSLACE QR REJAIBUARE Of 1 to 4
r i .10 rej t
a etf’gr‘gi[:lgigﬁllhcpx ér?gﬁ%ﬁge g\‘ﬂ@‘a ?%Pnﬁﬁnl&?%g%e%@gf%raﬁ ed 30

ufshaieake| heefoQrlicCoia b R0sdtiratédd hritefdtyalieBoup
selected fromthe 10 group consisting of nitrogen

optionallysjesiitattothtyndllgl) fur atom or a _
h ticall | It th f. 18. Th
OB RIEBRCPURSAE GG EBIAD A ARAEE o any one of 1 to
7 [ i ff
141, TR By o BRI e DB 5T o

abB¥dWhehoigr RXY TetravhetHBENOXYnd aNMid1An optionally substituted
nmet hyl sul f onyl am no, acetyl am no,

- saturatos ynedemanyelisrgnosip, afi aphiarneadadicaaaccentabbo salt

tm‘st h?xycarbonyl, et hoxycar bonyl, nmet hoxy, ethoxy,
d6Bt-opoxy, net hoxyet hoxy, dimethyl carbamoyl, N

t hypl, - - et e I : r Qi
S o bt b oy St 0 11014
abﬁt‘r@,h@%’ﬂeﬂ@m RiA R Pharareiee shihtabl Miffeeantaid @ashlis hydrogen,
t her eof . ,

- a halogen, or an alkyl,

or a pharmaceutically acceptable salt thereof.

16. The condensed furan compound according to any one of 1 to 15
above,'wherein'RQAv R2B are the same or different and each is hydrogen;
a halogen; an optionally substituted alkyl; an optionally substituted
alkoxy; an optionally substituted amino; cyano; carboxy; an
alkoxycarbonyl; an optionally substituted carbamoyl; a carbonyl

substituted by saturated heterocyclic group; or a saturated heterocyclic

~ group,

or a pharmaceutically acceptable salt thereof.
17. The condensed furan compound according to 16 above, wherein
the saturated heterocyclic group is a 4- to 7-membered saturated

heterocyclic group containing 1 to 4 hetero atoms selected from the
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19. The condensed furan conpound accordi ng to any one

of 1 to 18 = above, wherein R3 is hydrogen, or a '

pharmaceutically acceptable salt thereof. 15 20. The

condensed furan conpound acggrdl ng to any one of 1 to

19 above, wherein R4 is hydrogen, or

phar maceutical ly acceptabl e salt thereof. 21. The

condensed furan conpound according to any one of 1 to
gmup ahrwietingmrleitmg%’m gtOfni, sxﬁgén -atBiA andRAWIfRE Atdir,

B 1 RNRLBNRRIB N

OTF@ pgxarmqtgedlticzg}y RICQ@anrbIlF ﬁﬁﬂr@qepﬁe synbol s are as

L1y I
1! P ghBghnths Yo YRR R T et Y o 17
am@ow&hmlﬁ R21 Rabca\fe theh@ik br &iffederft biidldaciéhBHogen,
R 1c RIB N R1B o H. wherein the synbols are a

ﬂlml@lfq regdoray Uroahoymethgt lay qriveaymmettitl | asdthpxacaaphabl e
| t thereof 23. The_ condensed furan _conpound
m5 SHLOGYIMIRg, aselylaming,t-bytaxpearbamsilaming,

aRESIERR0 YA (O Rt RSy, rhoxvearnanyl,

di ne- 2-car boxam d

metlayﬁrNe(Z\h(eﬁhokyetkqmaarbam@w byrol{dintt,apprréli frylxarbonyl,
hol i n-4-yl ). cycl ohexXI ] carbonyl } am no)
mPEPgPQHQC%WRHYlo(Prn@QZP holigog ar boxani de,

or a pharmaceutically acceptable salt thereof.

mbﬂalépf/y,)’ét%%bo Reptlobo&! Pf%lﬁ'ok?@’d%’}hf WithShytcarbamoyl, N-

19. The condensed furan compound according to any one of 1 to 18
above, wherein R3 is hydrogen, or a_pharmacéutically acceptable salt
thereof.

20. The condeﬁsed furan compound according to any one of 1 to 19
above, wherein R* is hydrogen,

or a pharmaceutically acceptable salt thereof.

21. The condensed furan compound according to any one of 1 to 20

above, wherein Ring X is
| R — _r"“ —_-R"™ ___R"™  N= _RM™
R'B N R'B N "R R'B N R
s_-R"% 1C
R N H

wherein the symbols are as defined in 1 above,
or a pharmaceutically acceptable salt thereof.

22. The condensed furan compound according to 21 above, wherein

Ring X is
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(3) N-(4-chlorophenyl)-3-{[(trans-4-pyrrolidin-1-

yl cycl ohexyl) carbonyl] amino}furo [3 , 2 -D]

pyridi ne-2 -carboxam de, (4) N-(5-chloropyridin-2
-yl) -5- [(rmethylsul fonyl)agino] -3
{[(trans-4-pyrrolidin-1-ylcycl ohexyl)carbonyl]am no}fu
ro[ 3, 2-b] pyridine- 15 2-carboxam de, (5) 2

-{[(5- cqloropyrldl 2 -yl) am no]

RS- 1c
‘pﬁlﬁdl W—J(\(E%/cl ohexy| )caR
fRiPo[ 3N pYBi di ne-5- cal %Ylic acid, (6)

" N-(5-chloropyridin-2-yl)-3-{[(tran$t 4-pyrrolidin-1-yl-
20

whgmlmhhtyéﬁmabtmayd heamdefiojeiduiro[l 3atgowd,pyr i di ne- 2- car box
am de, '

(041 p@eém&mktwalm acceptrple sahytdresgohet hyI) 3-({[trans-
oxXono

2y e SR BurnYookmBYan S oka i do f%y}grq]e”g? 1-22
B BEAT R A Roxd InSTARNDRY - Srlddugans- 4~ (3- 25

oxohor phol i n-4-yl)cyc am n

furq@B, 2- S}hmrnaiNnEy Ehlmlpb@itﬁm-fd%d 39)[(trans-4-pyrrolidin-1-
5-chl oropyridin trans-4-pyrrolidin-I-yl

ylcyvglybr:zﬁylh@a@mnﬁlﬂmm}%/qr&héﬁ r%ﬁmradpse 2-carhgxamide,
R (LN G B R S op Ritifonyls 3 {trpasd- §5F0r o
oo LA PO 2

cabp#antiiey ophenyl ) - 3- ({[trans- 4- ( 3- oxonor phol i n-4- yl)
cycl oh eél] carbonﬁl }am no[) furo [3 , 2 -b] pyridine-
2 déibox riftdetlogop Qljlyl )-3-{[(trans-4- pyrrohdln l-

ylﬁ%ﬁ“i”h Neathiv EyRRHLD Tﬁcﬁaﬁsﬂg A PR

Py rNﬁIBU&ﬂ%ro%gﬁHﬁ?)Qa )92 (th [ Eﬂzylsu)lfonypﬁmno

5(acety|a chl oro yr| rans- 4-

{{(poarrsehi-plyrrolidinyl MMWI)CMMMHEﬁUI@B @-bjpy3idine-
b]. pyridine-2 - 10 carboxam de, (14

QW(BO%%méﬁiépyrldln 2-yl)-5-fl uoro- 3- ({[trans 4- (3-

3B P e e SR R RO S a8

pyrrolidin- 1-ylcyclohexyl)carbonyljamino}furo[3,2-b]pyridine-5-
carboxylic acid,

(6) N-(5-chloropyridin-2-yl)-3-{[(trans-4-pyrrolidin- 1-yl-
cyclohexyljcarbonyl]amino}furo|3, 2-c]py'ridine—2-carboxamide

(7)  N-(5-chloropyridin-2-yl)-5-(hydroxymethyl)-3-({{trans-4-(3-
oxomorpholin-4-yljcyclohexyljcarbonyljamino)furo[3,2-b]pyridine-2-
carboxamide, |

(8) N-(5-chloropyridin-2-yl)-5-methoxy-3-({[trans-4-(3-
oxomorpholin-4-yljcyclohexyljcarbonyl}laminojfuro|3,2-b]pyridine-2-
carboxamide,

(9) N-(5-chloropyridin-2-yl)-3-{[(trans-4-pyrrolidin-1-yl-
cyclohexyl)carbonyljamino}furo[3,2-b]pyridine-2-carboxamide,
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(15) |
5-chl or o- N-(5 chl or opyri di n-2-yl) - 3- {[(trans 4-pyrroli
din-1- 15

yl cycl ohex_yl ) car bonyl ] am ngbf ur o[ 3, 2- b] pyri di ne- 2- car
boxam de, (16)

N-(5- chI oropyrldln 2-yl)-5- methyl 3-{[(trans-4-pyrroli
di n-

yl c;ﬁéDbhé&;@)@dpmﬂlﬁmn%ﬁ})ffﬁrﬂnpth@@bﬁp&ﬁr%lilfh-é pyeligin-
RS malatbpran 1ﬁfryrwfur&é3 Reblmdingr2£arborpmigey.

e
y1)'z‘ay(:&sledxyy1]@mrnemyl}bﬁﬁn@hh@bmaytbﬁjymcﬁnﬂz -carbbkhfde; 4-

(3- oxonorpholin-4-yl)cycl ohexyl] carbonyl }am no)

f ur d[L2) 2-ppyiniadNn-2hlerorymidim-deyl)-GHjtranpift-43-oxo-

' m%gplé%ﬁmff y@)%%?% Zangfﬁamml))furo[S 2-b]pyridine-2-

di n- 1-yl cycl ohexyl ) car bonyl ] am no} f ur o[ 3, 2-b]
¢ pyrl é’ﬁﬂhg yl.)- carbamate, (20)

N- (§1iehl (B-Q@détylhrﬁ1ﬁo)YN}('§ch¢miﬂwicﬁﬁL@ @fl{f
({[trans-4-(3-oxonorpholin cl ohexyl ] car bon%/I }am
pyirnodidin-df- 31®61®]®9ﬂ)carbenyllauamﬁ%an{3dé -byT{@nE-
4- chl henyl )-3-({[t 4-(2- lidin-1-yl
e O R A

R (3 QYRR Sy bl e i

oxbm@h)h@l@ﬁb@Wb}rcEinﬂﬁ@'l]chrbohﬁl}anﬁnlor@b@’ pobperidiine-2-
-carb oxam d e, (23)

Cafb(’gaﬁnﬁ@mpyfldl n-2-yl)-3-({[trans-4-(3-oxonor phol i n-
yl) dyel oI PERT b SR br 8] U gt o

ﬂ@??‘??e%%%?%%é%.l RIS, 2 dipyridine 3 pasboramide,
4- (369 oxllsir(&whlwbpyrﬁmlg y(I)ySI-mi&ehyl B-{fardes-partolie)in- 1-
furo [3, yridin-6- car banat e,

yleyglﬁhﬁ&f esb@mlbm@pﬁ}@hfur@][32¥;b]pygldaw2 @ﬁS}qu%IZU@&o

yr i) qi N {Sﬁkjl@%l%ﬂg}&ﬁ o Qr‘Bo’ﬁV F?W%If%r{gf%mf 6] p

bAdNe- Ry furo(3,2-b]pyridine-2,
Wram no- I\I-(c%@lhl or opyr| d| 1no} uro[[(t ra#% T 1pglyerro id

dicarbbxamytieycl ohexyl ) car bonyl ]
am no}furo[ 3, 2-b] pyri di ne-2- car boxam de

2- {[((1@ch$das%&»ﬂammowwﬁmlﬁmm%?ryls33 ({trenarfs-(2-
oxcgrnorphohn 4-yl)cyclohexyl|carbonyl}amino)furo[3,2- b]pyrldlne -2-
carboxamide,

(19) t-butyl (2-{[(5-chloropyridin-2-yljamino]carbonyl}-3-{[(trans- .
4-pyrrolidin-1-ylcyclohexyl) carbohyl] aminojfuro[3,2-b|pyridin-6-yl)-
carbamate, ' '

(20) N-(5-chloropyridin-2-yl)-5-[(methylsulfonyljamino]-3-
({[trans-4—(3-oxomorpholin-4—y1)cyclohexyl]carbonyl}ainino)furo[3,2-
b]pyridine-2-carboxamide,

(21) N-(4-chlorophenyl)-3-({[trans-4-(2-oxopyrrolidin- 1-yl}-
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15 oxonor phol i n-4-yl)cycl ohexyl ] car bonyl } am no)

furo[ 3, 2-b] pyridine-5- carboxylic acid, (28)

N2- (5-chl oropyri di n-2-yl)-N5, N5-di met hyl - 3- ({[trans- 4-
(3- oxonorpholin -4-yl) cycl exyl] car bonyl } am no)

- furo [3, 2 -b] pyridine-2 di car boxam de, )20

(29)
N- (5-chl oropyri di n-2-yl)-5- (m)rpholin-4-yl car bonyl ) - 3-

circflf)hieﬁ?li}ceﬂr 3ﬂ}3imﬁid]fdrd{3 | phedito-cacsvsdratde)o} f u
ro[ 3,2 2-carboxamde, (30) t-butyl
(2- {[223 CNI (ﬁ-oh%nommlchnyﬁa}éhﬁn{ml—pyridin-4—y1piperidin—4-

ylica o%fl lamindf t#ﬁg‘z’?— Y iR PreRRR IR f ur of 3, 2- b]

3
ICl\)l}/EIS chl oroLyrl O%%r m%’n%? @I)Er%’n?{[ %é)ﬁcé)nzlorpé'lohn -
yrzy@yabﬁbxpﬂéaﬁﬁdn yaho@rytd[3 gab Hhﬁé@n@értﬁdﬁ@n{&

pyri di ne- car boxam de, 2) nmet hyl

(5- chit‘ar opyau tyi fi2-F[( 5y¢bloawnvquhmﬁrbbammo}r%{r[obn[w}f&({[trans-
44&p9¥?mqrahﬁhil -§rd)cderssiliceabPaaRlAmimoNsrel3 arélpz’rsz}m -6-

¥ ’,\E‘S car boxyl ate, (33)
E%‘# ‘(5-chl oropyridin-2-yl)-3-{[(trans-4-pyrrolid
in-| f25/)| CYHCARNAYYN)( scaﬁi@@agyhdﬁmmyhm({[&a{nshr(220x<51]

pyri di ne-2 -carboxam de
pirxa@idiht bfydhmclmaxm}oﬂrboﬁyl}ejmnbmlmla‘ @np)pyaidine}2-3-

51%}; ra S 4- (2- oxopyrrolidin-
hexyl]car bonyl } am no) furo[ 3, 2- b] pyri di ne-2
- car

N-(4-cC Ioro enylsl)m(g f? orogxndhn (QdP’r}e% #UFr%’Sné*)%VTPh in-1-
yigclon Wﬁ@ﬁbbhggemhd}mmps b-Bipyrfiinel2RurbdkARTIdR,

-car boxam de

N- ( 5427 oﬂoﬂgﬁ pbﬂcvmpmc;m52osl)aer&]{;{aJ(b¢ra‘ﬂl§34({ttyam+4 B-
ogfpwiwésa, ﬂyxlmﬂwﬁwaw}af@ww@ drblRriding: §-

C%??@Qg% or0|dyr| din-2-yl)-5-fluoro-3-{[(trans-4- pyrrol [
di n- (28) le?y(ns ehtonppyriiin )l Nsmﬁ dxfethy b 3F @ trards-4b(3 -

pyridi ne - - car boxam de,

omnecmimlmﬂpyhcmlﬁhzxyl]9&@%@%1@@@[5;2 “bimpidisteni,5-

d(“{‘?f"ibroéi"gmﬁle(’?, oxonor phol i n-4-yl ) cycl ohexyl ] car bonyl } am
' no) igiop NYS-coPd Pyt -8y -5 1o BhBAKAALHEarbony1)-3-

{{{trans-4-pyrrolidin- 1-ylcyclohexyl)carbonyl}jamino}furo[3,2-bjpyridine-

2-carboxamide, _ |

(30) t-butyl (2—{[(5—chloropjrridin-Q-yl)arnino]carbonyl}-S-{[(trans- |
4-pyrrolidin-1-ylcyclohexyl)carbonyljamino}furo[3,2-b}pyridin-5-yl)-
carbamate,

(31) N-(5-chloropyridin-2-yl}-5-methyl-3-({{trans-4-(3-oxo-
morpholin-4-yljcyclohexyl]jcarbonyllamino)furo|3,2-b]pyridine-2-
carboxamide, '

- (32) methyl 2-{{(5-chloropyridin-2-yljamino]carbonyl}-3-{|(trans-
4-pyrrolidin- 1-ylcyclohexyljcarbonyljamino}furo[3,2-b|pyridine-5-
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(39)
N- (5-chl oropyridin-2-yl) - 3- ({[trans 4- (d| nmet hyl am no) -

cycl ohexyl] carbonyl }am no) furo [3 , -b] pyridine-2
- car boxam de, (40)

N- (5-chl oropyridin-2-yl)- 3- (1{[trans-4-(3-oxormrpholin-
4-

yl) cycl ohexyl ] carbonyl } am no) - 5- (pyrrolidin-1-yl carbon |
caybpk)alraa{is 2- )20 b] pyridi ne-2-carboxam de, (41)

car g%éL 52“?&%%"? ﬁ\glpr ;‘;(R%;r?%é’oﬁog’lg‘ﬁoqﬂrﬁnﬂ -4sjpyrrolidin-1-
ylgy&l)ﬁF %&%ﬁ&iﬁ%ﬁ%@%%‘fé 3 1 pPribithe-22cattohidl N
5- br(gap- N{(5- @mo%pymamimyg sl[bmétr{ﬁlbhlmﬁgv;)ézﬁlﬁop@o

25 nor phol i n-4-yl)cycoohexyl] car bonyl } am
({{frarct-3; (2- bk pyyimdilicen 21 - yjay bimhexiytlearipasgyliamino)furo(3,2-
(5-chl oropyridin-2-yl)-5-(norpholin-4-yl carbonyl) - 3-
b]P{)’P@#’&ﬁs}@a{%@m?phol i n-4-yl)cycl ohexyl ] car bonyl } am

O S B ek o
car%@ny@}ﬁﬁh%'@ﬁ?%o]ﬁ cabhgpydinRD r@rboxanikiehoxyfuro [3, 2

-b] pyridine-2 car boxam de, (45)
5- cHBﬁl)o N(@Seh}dropgmdnm&—grl)zsydy)am)rﬁ{-{[(ttrmmwﬁodmbn 1-

ABSRReL e oxel sl | sarsanl barg) fuce, 3

2 (L ooy dr@h@ﬂif 1) 37 B0kyorg-3yfrans-4-pyrrolicin-1-
ylby&lbh@kfl)@ﬂ%dxgﬂr%&b?a}fh}qm | DO phHideh 8- cAHpyEAride- 5-

carboxylic aci
N- ( 538h| oN&1§§rchiionepysitiin-2-yl) o 3-roefhoxgreshal) (I93-oxethyl-3-

| ({[%%% AT ﬂXﬁzer)p&gpéirbﬁexl}ﬁ=>réahsaﬁl}¢¥£ﬂ%mm)%l,rfl%’]%

b]ﬁy%ghﬂﬁl oropyrﬁgf&@?ﬁ%ﬁ 5- cyano 3-({[trans-4-(3-

oxon(@g@hONl-(rB}-éhYdrb@y@idih x4l sa(ﬁrmmlyé Fa(din®thyiahis)-b

ri di ne-2- carboxam de,

cgflgéew]mmnylkamm)mmw Mmmmehmbcaca@{des ans-

b s BB Sl ebipr 2wk (F s 2 (b rsomaphelin-4-

| yl)eyclohexyl]carbonyljamino}-5-(pyrrolidin- 1-ylcarbonyl)furo[3,2-

k bjpyridine-2-carboxamide,

(41) t-butyl [2—{[(5-ch10ropyridin-2—yl)amino]carbonyl}-S-({[trans-
4-(3-oxomorpholin-4-yljcyclohexyl]jcarbonyl}lamino)furo[3,2-b]pyridin-5-
yljcarbamate,

(42) S-bromo-N-(5-chloropyridin-2-yl}-3-({[trans-4-(3-0xo-
morpholin-4-yl)cyclohexyl|carbonyl}amino)furo[3,2-b]pyridine-2-
carboxamide,

(43) N-(S-chloro'pyridin-Q—yl)-5-(m‘drpholin-4-ylcarbony_1)-3-
({{trans-4-(3-oxomorpholin-4-ylj cyclohexyl]carbonyl}amino)furb[i% ,2-
b]pyridine-2-carboxamide,

(44) N-(5- chloropyndm -2-yl)-3-({[trans-4- (dlmethylamlno)



10

30

car boxam de, (50)

N- (5-chl oropyridi n-2-yl)-5-nethoxy-3-({[trans-4-(2-0x0

- pyrrolidin-1-yl)cycl ohexyl]carbonyl } am no)

furo[ 3, 2-b] pyri di ne-2- )20 rboxam de, (51):

N- (5-chl oropyridin-2-yl)-3- ??[trans-4-(2-oxopyrrolidin

-1 -

yl ) cycl ohexyl ] car bon 5Lamno) rrolldln 1- ylcarbon
cyyjlqwrsd camonm}apynpﬁ mqhowﬂm{ A-odpyridinye-2-

5-chl.oropyridin-2-yl)-5-nmethyl-3-({[trans-4-(2 25

CQSP 18€ di n- | -yl )cycl ohexyl ] car bonyl } ami no)

(= St anons ko S Sibrsne 0 oo
m@fﬁh@hﬁxéllgﬂl) @@IMWI}}C@ﬂbﬁﬁgiaﬁnﬁ@H‘w‘b f3jo ap|pyritibl-2-

pyri di ne- 2- car boxam de
cd-boxiaonidleN- ( 5- chl oropyrldln 2 yl)-3-({[trans-4 30

Fur OF®) 5. 1S9O P HRPD A CE) SR AR HE DOpkH 3-({trans-4-(2-
ARl PriORi e} loRe s s b e STy Byiamas)

cadpdgmiexadigicar bonyl } ani no) - N5, N5- di net hyI furo[ 3, 2- b] py
ridine-2,5- dicarboxam de, 5 (56) neth

2 {[«@)chNo(ﬁopbmrderlﬁay@am hojyagw- Bo%[;trqn%ﬁk -{310x8ns -

s
t}i&r‘)py“d'n 2-yl)-3-({[trans-4- (2-oxopyrrolidin
¢ycl ohexyl] carbonyl }ami no) furo [3 , 2 -Db]

pyr | e- R-(ahhpvpyriden-15/1(- S8y @a- 4-(3-
I\I-(Sthg)hI or o(-g;rl di n@gryln gl(E[tr};ms 4- ((!gr%lfé A

oxymosphalin-4-yl) oy cishdofleay bpnyieasung) fuaaih 8y biyreding -2-
i dine-2 - carboxam de, (59)
C?{Q@Jaﬁﬁﬁﬁ‘opyrl din-2-yl)-3-({[trans-4-(2-oxopyrrolidin
pyri 8‘?@%) eﬂ%{égt&g@g rﬁﬁﬁbﬁ’;&Mi-}Eggi)y?ﬁbx_l}ﬂ{e@h&ﬁ-g-(ﬁtfa?ils-of-(z-

m de

oRepfrolidi or-ghyy clobiexyt)gbybonyidd midn dduyd [ B; 3-H] pHridinex>

Cath@rINige.4- yl ) pent anoyl ] ani no} f ur o 3, 2- b] pyri di ne-5-c¢
ar bo

N (ST oSyl PP R 3 e Pasteony iRy 4o

pyrrolidin- 1-yljcyclohexyl]jcarbonyllamino)furo{3,2-b]pyridine-2-

carboxamide,

(51) N-(5-chloropyridin-2-yl}-3-({[trans-4-(2-oxopyrrolidin-1-
yl) cyélohexyl] carbonyllamino)-5-(pyrrolidin- 1-ylcarbonyl)furo|(3,2-
b]pyridine-2-carboxamide,

(52) N-(5-chloropyridin-2-yl)-5-methyl-3-({[trans-4-(2-
oxopyrrolidin- 1-yl)cyclohexyljcarbonyl}amino)furo[3,2-b]pyridine-2-
carboxamide,

(533) N-(5-chloropyridin-2-yl}-3-({{trans-4-(dimethylamino)-
cyclohexyljcarbonyljamino)-5-methylfuro[3,2-b]pyridine-2-carboxamide,

(54) 5-chloro-N-(5-chloropyridin-2-yl)-3-({[trans-4-

(dimethylamino)cyclohexyljcarbonyljamino)furo[3,2-b|pyridine-2-
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cycl ohexyl] carbonyl }amno) furo [3 , 2 -b] pyridine-2
- car boxam de, (62)

6- chl oro- N- (5-chl oropyridin 2-yl)-3-{[(trans-4-pyrroli
din- - 20

yl cycl ohexyl ) car bonyl ] anm no} f6uro[ 3, 2-b] pyridine-2-carb
oxam de, (63)

5-chl oro- N- (5-chl or opyri di n- 2- yI) 3-({[trans-4-(2-0xo0
cq;xhqmlmldhen 1-yl) cycl ohexyl] carbonyl }anino) furo [3,

N (B NP Tar o Biam Bkl iR Rbe s dime thylamipok:
C#%‘P%F%Y 123%%5/3%‘?‘%%% A QR PRl iEle)5-

_df@afaggmﬁl@én no) N- (5-chl oropyridin-2-yl)-3- ({[trans 4-

(pyrrolidin- I cycl ohexyl) car bonill ] am no}furo
2 - bﬂSﬁﬁyrmﬁthié (Scelrlsarppitiddn -3y easpwcwlhqnyli- -({[trans
ro

4;@[ > _g?ﬁggl(ng{l{-ygﬁgcﬁ)}ievmf)l]carn{)on;ll}ammo)furo[:%,2—b]pyr1d1ne—5-
?&%@ yrrolidin-1-yl)cycl ohexyl]carbonyl }am no)furo
Efl‘r %%pyrldln 6- yl]carbamate, (67)
6- ch{zr)o- N-((o5clﬁldr©p9t3wlnd243fl 3y((krehr -4 (2-arepHrricdidin- 1-

oxonor phol i n-4-yl ) cycl ohex car bonyl }am no)furo[ 3, 2-b
ymwlbbﬁmﬂwbpnyé}a@@M@ %3 (%8)pyri 1ne ~2-carboxamide,

" oty el Gl Lot G prorpranl 1,4
g%gd[lgjgﬂ %%Jrcggl;??lle%%ﬂﬁ?sﬁﬁ?ﬁm?o)furo[3 2-b]pyridine-2-

cagbdanmide,3- {[ (trans- 4-

pyrrolidin-1-ylcyclohexyl)carbonyl]am n ﬁfuro[B
pyri (h¥e- N @CBbr@wyldm oilh3- ({F)/l@ns 4- oxopyrrohdm 1-

e RS G St Hbe—é‘-’%‘%bboﬁs?imd&

(71) ] ] bonyl}-3-{[5-(3-0xo-
s (2l gnﬁl( sh NG R RO

m@rphaiinyargl) pet tan dyl drh vy hutog 3 )43 - bwmdnw—jéamn’mjxyhc acid,
T\EE 25511)?0&@# h%ﬁmi{qéﬁzéﬁégﬁéﬁ%“aﬁ% §MCSHY<¥%1’BH)€X
cygm Qﬁ?ﬂildyl%}i é)f&rgﬁ[é b]pyndn%e-%y ca%&?amu?e '
5- br By Ne( enprb N qBYEhBirBpgridin-By({ 8 1{[([@rs1st4-pyrrolidin-1-
ylcyclohexyl)carbonyllamino}furo[3,2-b]pyridine-2-carboxamide,

(63) .5-chloro—N-(S—Chloropyridin—Q—yl)—3—({[trans—4-(2-oxo—
pyrrolidin- 1 -yljcyclohexyl] carb-onyl}amino) furo[3,2-b]pyridine-2-
carboxamide,

(64) N2-(5-chloropyridin-2-yl}-N3,N5-dimethyl-3-({{trans-4-(2-
oxopyrrolidin-1-yl) cyclo.hexyl] carbonyl}jamino) furo.[3 ,2 -b]pyridine-2,5-
dicarboxamide,

(65) 6-(acetylamino)-N-(5-chloropyridin-2-yl)-3-({{trans-4-
(pyrrolidin-1-ylcyclohexyl) carbonyl]am1no}furo[3 ,2-b]pyridine-2-
carboxamide,

(66) t-butyl [2-{(5-chloropyridin-2-yljaminojcarbonyl}-3-({[trans-
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(di e thyl ami no) cycl ohexyl] carbonyl}amno) fu ro [3

, 2 -b] pyridine-2 - 20 carboxam de, (74)

N- (5-chl oropyridin-2-yl)-3-({[trans-4-(di met hyl am no) -
cycl ohexyl ] carbonyl }am no) {#ro[ 2,3 -Db]

pyr|d| ne- 2- car boxam de, (75) 3- [({trans 4-

[[3-(acetyl am no) propyl ] (met hyl ) am no]
cl ohexyl } car bonyl ) am no]] -N- (5-chl oropyri di
@p;copmr@[hshn 1 pl)syelahiarel]casbongbapdraige(3 ,? Teljpyrldm -6-
1tr ns-N - (2-{[(5-chl oropyridin-2-yl)am no]
yliear t?'f uro[ 3, 2-

| b] p3(6’7)d' «;‘m@r}) - N 8- Eh By R L PREX 8NE tlaks A-gar boxam
oxwrﬁ&;ﬂimm-qlp%rlr)wblohaxyl]&a;&adr{;[l}mmo)mm{y;zoj]pﬁnamé 22

él car bony cycl ohexyl ] carbonyl }am no) furo
car ?X@Wﬁi@ﬂ ne-2 -carboxam de, 30 (78)

car 16 -4 pR¢dRBenv S e eni-amprrgrebatinstyry-
cy%oﬂe%&ﬁ]éﬁt@&ﬁigoxy#b}: (Bob IE]%?A&%F? Ic@rboxamlde

2 {[6§y clp- g(mhnomgyr&im -Dayi xajin 6jrabbonl - B-{[({raihsans -
yrroli | car bon Iﬁc ycl ohexyl ] car bonyl } am no) f

ymr@lp@lmlbs]lcyslmw&)m@beny apingliure!3,2 gupymistingto-

b%rlq('lg? chl ropyrl di n-2-yl )am no] carbonyl}-3-[({trans-
cay thyl ami no) carbonyl] cycl ohexyl }carbonyl)

o {F?Q) FN olc?hl%r%ﬁr'gyrﬁ-i%im@s-égs-@-&%m&%ﬁonﬂ-&l)

ropyri

yl)@@maﬂwl}]aﬁnﬁblmm[15,24bH53'r(CDmEF®ldaibbx&nyiﬁear bonyl )
cycl ohexyl ] car bonyl } am no) furo 13’ ridine-
5- cd¥ Bbxyd- @cqylzgmu(l@)zyl 5- chloropyrldln 2—yl)- -F %rans 4-(2-

o] opyg" 11511n°5°ﬁ¥ qoﬁexyl){cgrbon[y(l}g_mlno furo[[éta %‘fﬁ;ﬁ{hﬁ{g ho

ankapykkcycl ohexyl } car bonyl ) am no] - N5- ( 2- met hoxyet hyl
ca? - nmethyl furo [3,2-b] pyridi ne-2, 5-di car boxani de, 15
(83)(72) N-(4-chlorophenyl)-3-{[{trans-4-morpholin-4-ylcyclohexyl}-

N2- (5-chl oropyri di n-2-yl)-N5-(2-met hoxyet hyl ) - N5- net hy
cgrbgnyljaminojfuro([3,2- b]pyndme -2-carboxamide,

([ eatpus Sl stsbont ust i) corbony
(dzi?(e%hﬂ%;ﬂrﬂﬂa}va@h@xﬁnwbo‘hﬁydrhﬁhé)@ufb[é ¥b|Byfiliih&ans-
cambnxalrmﬂen- 1-yl cycl ohexyl ) carbonyl ] am no}furo[ 3, 2-b] py

rid ([174) ‘N-(5-chloropyridin-2-yl)-3-({{trans-4-(dimethylamino}-
cyclohexyljcarbonyllamino)furo[2,3-b|pyridine-2-carboxamide,

(75) 3-[({trans-4-[[3-(acetylamino)propyl](methyljamino}-
cyclohexylicarbonyljamino] -N-(S-chloropyridin-Q -yl)furo{3,2-b}pyridine-
2-carboxamide, '

(76) trans-N'-(2-{[(S-chloropyridin-2-yljamino]carbonyljfuro|[3,2-
b]pyridin-3-yl)-N,N-dimethylcyclohexane- 1,4-dicarboxamide,
| {77) N—(S-chloropyridihQQ-yl)-3-({[trans—4—(pyrrolidin- 1-yl-
carbonyl)cyclohexyljcarbonyllamino)furo[3,2-b]pyridine-2-carboxamide,

(78) 2-{[(5-chloropyridin-2-yljamino]carbonyl}-3-[({trans-4-
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) 20 car boxam de, (85)

N- (5-chl oropyridin-2-yl)-5-norpholin-4-yl-3-{[(trans-4

- pyrrolidin-1-ylcycl ohexyl) carb onyl] am no}furo [3

, 2 -b] pyridine-2 - carbox (86)

N- (5-chl oropyridin-2-yl)-3- ??[trans 4-( 3- oxormrphol i n-

4- 25 _

yl ) cycl ohexyl ] carbonyl }am no) - 5-pyrrolidin-1-ylfuro[3,

[(cﬁrﬂn&ﬂbwﬂaﬂme}c%fboayl}oy(dnhdxyl}(:zﬁiﬁc)onyl Jamino]furo(3,2-b]-

5-chl oropyri din-2-yl)-5-(di methyl am no)-3-({[trans-

' pyn:léme -oxeArnogHEciarid, yl ) cycl ohexyi] carbonyl }ani no)

L e e SO

: égnib%mﬁXp %Mdﬂr&cwﬂe@%ﬁ c‘é&‘BéMﬂrﬂZaﬁﬁﬁBHﬁ.‘z‘bﬂaﬁlmtﬂP)

o[ 3, 2-b] di né-2- car boxam d

pytid e Bl candpyyialien- 2- yl ) - 4- (2- met hoxyet hoxy) - 3-{[(tran
s-4- pyrrolidin-1-ylcycl ohexyl) carbonyl ic
am n@,&)ura{egh}zl ay{ﬁyrclamepznsh%ﬁﬂa anbgmyl-3-{({trans-

4 gl_ ém%y%%r)b%g?ﬁyﬁcﬁlﬂ}%g t RoX rﬁsr%)taﬁlgﬁ‘}/c)]f&ro([é,[é ran
Ryl aE-BeXfie[ 3. 2-b] pyridine-2- carboxam de,
N- ( 568:1le o2 gf{$r ¢ laliome By yidjn -2 - pntinlo] chrbohyyi- 8 alf hoarys -3
(qy[r(@h@m—lﬂlsgfb@wmyﬁlqhwxwm@mammgmq@ @rbhRyFidine-

! a{r% P% r.Ldi ne- 2-carboxam de, (92) -
N ra\t/%?l’rldanyl) 4(2 nmet hoxyet hoxy) - 3- ({[tran
qugtm%lrbﬁ#ld W'—@flgﬁidﬂs 46{5@1%&1!&3@%%)-

furo[ 3, 2-c] pyridine- car boxam

c&%tﬁcﬁ&ﬂ[dy@ﬂatmtyl}ﬂ:ambﬁnyl)}mﬁn@ﬂ‘ﬁe @ﬁfﬁet{h[oécyeﬂmyl-)m pyrrol
fl’!lé’—t?l}’l:f}dépB’n@x@]ﬂ’»’é&@@n@pﬁﬁ%ﬁ%@?ﬁ%{j@ 2-c] pyri di ne-2-ca

rbox

e
({P&‘ﬁhgfﬁ’f aﬂfﬂrﬁﬁgm&k"bﬁb@%m@cm\liﬁgh}bgrmbﬁylyéﬁﬂﬁ@)f{lsopza 2-

pyridi ne- caf boxam de

bNﬂyr@&mdan«dmmtnhxmﬁ@d) N5- ( 2- et hoxyet hyl ) - N5- net hy

"°7(84) N-{5-chloropytidin-2-yl)-5-pyrrolidin- 1-yl-3-{[(trans-4-
pyrrolidin-1-ylcyclohexyl)carbonyl]amino}furo[3,2-b]pyridine-2-
carboxamide, |

(85) N-(5-chloropyridin-2-yl)-5-morpholin-4-yl-3-{[(trans-4-
pyrrolidin-1-ylcyclohexyl)carbonyljamino}furo[3,2-b]pyridine-2-
carboxamide,

(86) N-(5-chloropyridin-2-yl)-3-{{{trans-4-(3-oxomorpholin-4-
yljcyclohexyljcarbonyljamino)-5-pyrrolidin-1 —ylfurol[3 ,2-b]pyridine-2-
carboxamide, '

(87) N-(5-chloropyridin-2-yl}-5-(dimethylamino)-3-({{trans-4-(3-
oxomorpholin-4-yljcyclohexyljcarbonyllamino}furo[3,2-b|pyridine-2-
carboxamide,

(88) N-(S-chlorobyridin-Q—yl)-5-morpholin-4-y1—3-({[trans-4-(3—
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[ (trans-4-pyrrolidin-1-ylcycl ohexyl)carbonyl]am no}fu
o[ 3, 2-b] pyri di ne- 2, 5-di carboxam de, (96)

N—(5 chl oropyridin-2-yl)-3-({[trans-4-(3-oxonorpholin-
4- yl) cycl ohexyl] carbonyl} no) furo [3,2 -cl
pyri di ne-2 -carboxam de, .25 {97).

N- (5-chl oropyridin-2-yl)- 5 (di met hyl ami no) - 3-{[ (t rans-
4- pyrrolidin-1-ylcycl ohexyl) carbonyl]am no}furo [3,

oReinorpholichi- eyl Ry ctehidrod Rrrtbeny(}88iino)furo{3,2-b]pyridine-2-
N-1H-1 ndol -6-yl -3-({[trans-4-(3- oxormrpholln 4- yl)
caxoxsieidd,] carbonyl}anmino) furo [ 3, 2 -b] pyridi ne

N é@qf’o?féﬁi}ﬂﬁqr@%?ﬁi%?é-wh L T,
p9f‘1‘?ﬂRf1?hPQ)1EydA OME}}ylgé/&lW xam @?@Rﬁ%émﬁ? dirde!2 |3

c&ktﬁcﬁ:alhhdxropyrldln 2-yl)-3-({[trans-4-(2-oxopyrrolidin

cycl éﬁzﬁéxle] bEaerbmg}mﬁmo? ﬂ%f?mni:t@opmtmmrb{ $rzans-4-
%o%é‘nac‘vrp&oﬁm% P iea L irsRinoI ol ipdine-2-

(52)9%}1 -1-yl cycl ohexyl ) carbonyl] am no}furo
?MS pyr’i di ne-2- carboxani de, (102)
N- ( 5¢@hl ommhmmp&ﬂdm 3-y 5 p(oresld - lcaaBengt) (8-

10 oxonor phol i n-4-y cl ohexyl ] car bonyl } am no)
{[ftma@§34—pyﬁy<piydmdméczc )mﬁ%@@yllmmq}furow 2-b]pyridine-

2GR o) cyel ohoxyl ] o
Caf bf@?)“ N 5‘%1&0&%;5@%1%@1?1 -?%b%élshcf)&'é%éxy -3-({[trans-4-

No&ﬁmdmfphoiuy—ﬂl i) oySlofkky Heathgiyl) dmirdo) i ra}3 (4 { pandirk-2-
-(2- oxopyrrolidin-1-yl) cycl ohexyl] carbonyl}am no)
carperqmide,2 -h] pyridine-2 - carboxani de, (105)

i (18 BB Gt a2 S TR S Bl AL o
lga:cgoxar?:m?l‘jb E?%%ﬁ %&%%ogﬁrglso%é]?g‘rlﬁ%gﬁ )@Qrboxamme,

- 3- ({94 ans{3-chdormiyhydanr2rp)) -3 - ({[trans-4-(dimethylamino)-
cyclohexyljcarbonyljamino)-5-pyrrolidin-1-ylfuro[3,2-b]pyridine-2-
carboxamide,

- (95) N2-(5-chloropyridin—2-yl)—N5—(2-me'thoxyethy1)-N5—methy1-3-
{[(trans-4-pyrrolidin- 1—ylcyclohexyl)carbonyl]am1no}furo[3 2-b]pyridine-
2,5- dlcarboxam1de

(96) - N-(5-chloropyridin-2-yl)-3-({{trans-4-(3-oxomorpholin-4-

R : yl)cyclohexyl]carbonyl}ammo)furo[3 2- c]pyndme -2- carboxamlde

_ (97 ) N-(5-chloropyridin-2- -yl)-5-(dimethylamino)-3-{[(trans-4- -
pyrrohdm 1-ylcyclohexyl)carbonyl]am1no}furo[3 2-b]pyridine-2-

carboxamide,

(98) N-1H-indol-6-yl-3-({[trans-4-(3-oxomorpholin-4-
yl)cyclohexyljcarbonyllamino)furo[3,2-b]pyridine-2-carboxamide,
(99) N-(S-Chloropyridin-Q—y1)—4—methoxy-3-({[‘trans—4-(3—
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cycl ohexyl] carbonyl }am no) -5 -norpholin-4-ylfuro [3

, 2 -b] pyridine-2 - carboxam de, (107)

N- (5-chl oropyri di n-2-yl)-5-(2-nmet hoxyet hoxy) - 3- ({[tran

s-4- 25 (2-oxopyrrolidin-

| -yl)cycl ohexyl ] carbonyl)amno)furo[ 3, 2- b]pyrldlne 2-

car boxam de, (108)

N- (5-chl oropyridin-2-yl)-5-(di methyl am no)-3-({[trans-
oxbmorhmelihyd-ghtyophexyl]carbonyljamino)furo(3,2-cjpyridine-2-

cycl ohexyl ] car bonyl } am no) f ur o[ 3, 2- b] pyri di ne- 2-
caghprakificde, 30 (109)

D ) S aBen Bt T4 a1 SRS Sy TR
y1RE RO 1 R 8 BthgahﬁﬁBwsogyﬁd;fcﬁhsl%dﬁir@m idbhsyRdine-2-
car boxamm de,

caxtbbktainmidie), - 6- yI 3- {[(trans 4-pyrrolidin- I-
yl cycl ohexyl) carb onyl] am no}furo

? e GiOTa B el b e B VY 19 ipopropoxy-3-(({ttans-4-

BRI R G G

ciWox@inifle; 2 - car boxami de, (112)
N-(5-chl oropyridin-2-yl)-4-methyl -3-({[trans-4-(3-

ox onfdi)&) oNk(3-dhidrppyyiclinteyi)-b-isapbapyty)-dri{iodh s (33

ri di ne-2 - carboxam de,

O}issuzrpé?]ghpﬁpowrl capmfwlbcaabeyxhan"sn()kfmﬁ@ -plpyzidine-2-

I|n 4-yl) cycl ohexyl ]
Qg%ﬁ-ﬁ{}fam no) furo[ 3, 2-c] pyridine-2- carboxam de,

(114 103) N-(5-chloropyridin- 2- 1 3 trans-4--
I\I-(SPChI)oro(pyrldlan Y) ({'1 3-({[trans-4-(2-

(mmhytmm)nycnohewy)lcaymyﬂmm )-Be(Rborethpaye txy)-
furo | di ne-2 - 15 carboxam de, (115)

f%O&fh#%PbQﬁﬂﬂ%hsle]cﬁ QOGRS 2-y1 ) - 3- ({[ t r ans- 4- ( 3-

D50 TRAPH) - TeA10 obySERCH AN S bR AR el 8. (2-
oigliagﬁ@;dg%opy[)bﬁtl@h%ﬁl]baﬁb@i@j'l}mmﬁo){f@fd[B&l&]ﬂynﬂﬁm@m—

cyttayxArobdxy| ) car bonyl | am no}furo[ 3, 2-c] pyridi ne-2-carb
A s e e AL s R S ntol) o SR

oxopyrrolidin- 1-yljcyclohexyl]carbonyljamino)furo{3,2-b]pyridine-2-

carboxamide,

(106) N-(5-chloropyridin-2-yl)-3-({[trans-4-(dimethylamino)-
cyclohexyl]carbonyl}amino)-5-morpholiﬁ-4—y1furo[3 ,2-b]pyridine-2-
carboxamide, |

(107) N-(5-chloropyridin-2-yl}-5-(2-methoxyethoxy)-3-({[trans-4-

~ (2-oxopyrrolidin-1 -yl)cyclohexyl]carbonyl}amino)furo[3 ,2-b]pyridine-2-

carboxamide, _

(108) N-(5-chloropyridin-2-yl)-5-(dimethylamino)-3-({[trans-4-
(dimethylamino)cyclohexyljcarbonyllamino)furo[3,2-b|pyridine-2-
carboxamide,

(109) N-(5- chloropyr1d1n -2-yl)-3-({[trans-4-(dimethylamino)-



R3 p ~N X HN R4 wherein the synbols are as defined
in 1 above, or a salt thereof. 25 25. A conpound of
the formula (VI): 22 R3i O\NX(VI) ~1. CNO
wherein the synbols are as fined in 1 above, or a
salt thereof. 26.. A conmpound of the formula (1V) : N
I O10RO0 (IV) OYNRA A Y 5 wherein Ris hydrogen

Cl. 4 al kyl or a carboxy-protecting roug and the
cmmmdmbbgyaamla@)&fsqmoppmr@gwe, |moridinealt

t hereof. 27. A conpound of the formula (IX) : OO0-RO
carp@xanidera wherein R is hydrogen, Cl-4 alkyl or a

e BAONNPHEGHAE PP A B R E Ve ©

are i ne ereof. The

yl@&@%ﬁ%&yi)@%ﬂé}ﬂ[&lﬁiﬁﬁfmg npaspesidime 2t chttsargide,
. A ne

inventions. 2 i cament conprising a conpound of
S t he {ldrinuNa(S¢chlospparidpmdd-Frhedtayiacs-By{ (Aragepttapy godigdin- 1-
t her eof .  29. An'nhi,bi&ﬁlr %f aTtiv.ted bl oqd : .
yepaighcayliear P arYiAMInONRIYR. S M éscadoxamids,ve

phar e Ox HTERRAcR 0.1 A flin¥sRaee;
oidthbbbh@ﬁnoz@-ﬁﬁgtmee@l]bbepdnygaﬁﬁha}fu;o@[sf,:aczqpyrizﬁne-Q-
according to 29 above, which is a nedi canent for
carmramniden or treatnment of di sorder
)10 (113) N-{5-chloropyridin-2-yl}-4-cyano-3-({[trans-4-(3-
oxomorpholin—4—y1)cyélohexyl]carbonyl}amino)furo[3,2-c]pyridine-2-
 carboxamide,
(114) N-(5-chloropyridin-2-yl)-4-methyl-3-({[trans-4-(2-
oxopyrrolidin- 1-yljcyclohyexylljcarbonyl}amino)furo{3,2-c]pyridine-2-
15 'carboxamide,
'(115) 4-chloro-N-(5-chloropyridin-2-yl)-3-({/trans-4-(3-
oxomorpholin-4-yljcyclohexyljcarbonyljamino)furo(3,2-c]pyridine-2-
'carboxa_fnide, and
(116) N-(S—Chloropyridin-Q-yi)-4—methy1—3—{[(trans-4—pyrrolidin; 1-
) 20 ylcyclohexyljcarbonyljamino}furo|3,2-c]pyridine-2-carboxamide
or a pharmaceutically acceptable salt thereof. '

24. A compound of the formula (II):

R3
o )
QI .

wherein the symbols are as defined in 1 above, or a salt thereof.

25 25. A compound of the formula (VI}:
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caused by thronbus and/or enbolus. 20 31. The

i nhi bitor of activated bl ood coagul ation factor X -
according to 30 above, wherein the disorder caused by
t hrombus and/ or enbolus is el ected from stable

angi na pectoris, unstable ag% na pectoris, cerebral

t hronbosis, cerebral infarction, cerebral enbolism
transient ischemc 23 attack (TIA), ischemc

cerebropq%scu ar di sease such as cerebrovascular spasm
fte@ su i d henorrhage, ischem c heart disease
0 arX‘dIDery t hr onbogenesi s, congestive

g?ﬁ art failure, nyocardial |nfarct|on, acut e
myoc ial infarction, pulmonary 5 infarction,
wREHTRN} e sPRHRflls are 2B TRARY Yn VREBBYEr ok SO reof.
econony- cl'ass syndrone, kidney di sease (diabetic rena
26li seasempoetndnfcthgl fomarullao@éphriti s, | gA nephropat hy,
_ : ogbogenesls with atherosclerosis,
arterlal occl usi on, peripheral venous
Buer gef ; \'4 di sease, deep vein thronbosis,
[ %rgvascular coagul ation (DI Q),
bggenesi s after inplantation of a synthetic
vascul ar prosthesis or replacenent of artificial heart
val'veyor joint, intermttent claudication, :
t hronbogenesi s and reoccl usion after bl ood
WHEFGD RIS d10Eshs Ciucdlkoh oF 1 KagRopeps atastia group, and the

otief Sbetifolers SIERIRS B 98PuR% & 14 OREPT vation

'k PTQ@oorﬁﬁéhﬁ@ 6f ste] to@mraormr esponse syndrone
l'tiple organ dysfunction syndrone (MODS),

eﬁ s in extracorporeal circulation, blood

dgularnon i n c?{s@%gf bl ood drawi ng, di abeti c

cul at o@y di st graft rejection, organ

prof’é\ciépn and mprovenent of function in case of
transplantation. 20 32. A pharnmaceutical conposition,

whieré€ih RORPHy@fsen, @@MPAaNad off a darBokprpfdtéct(n gﬁbuﬁ, and the
pharmaceutical l'y accept abl e salt thereof, an

ofitear sprnbols ezt lap dafuept ablleabave; er atdadt thcmeof The

subst uents re resented by respective s Fq S. used in

t he bﬁmnéﬂ EERileRt 6?1% Par¥es ng ing inventions.

28" NIRLRCoIERS (ol Lo Rooen: ole s HEBk o

phafmédenicedr aébémhbrm@bjtytrfd;esfl tuted alkyl, an
29. An inhibitor of activated blood coagulation factor X, which

comprises as an active ingredient a compound of the formula (I) or a
pharmaceutically acceptable salt thereof.
30. The inhibitor of activated blood coagulation factor X according to

29 above, which is a medicament for prevention or treatment of disorder

caused by thrombus and/or embolus.

31. The inhibitor of activated blood coagulation factor X according to

30 above, wherein the disorder caused by thrombus and/or embolus is

‘selected from stable angina pectoris, unstable angina pectoris, cerebral

thrombosis, cerebral infarction, cerebral embolism, transient ischemi¢
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optionally substituted saturated heterocyclic group,

acyl, and the like. Anong them alkyl, piperidyl
optionally substituted by al kyl, or acyl is :
preferred. 30 In this context, the term"alkyl" neans,
for exanple, a straight 24 chain or branched chain

al kyl group having 1 to 6 carbon atons, specifically,

nmet hyl , ethyl, propyl, isopropyl, butyl |sobut% ,

attarh (TM)yischep@mqarebn@v@aculandwmsq w@h aafisTgdrpeagcular

s o5 S f{qei@iliedw%r% Belemibptat! flisase gpused
oﬁr@r& LRHDIRHINERACYR, Sbabalive %ﬁ%ﬁl@ﬁegfmsnﬁ%

group h |ng car bon at ons,

m?b@éfdl@b hfiﬁarétlbﬁ 4chee hﬁﬁbc&ir@lnﬁl. 1nf§ﬁ§t¢¢fﬁ i pahhynary
pi peridin-4-yl, 1- nethylplperldln -yl

1nIer1]mt}ran mxplenonlary gmpiglism, p@émmwmq@@ul@m gisprders.and
the |i ? les o

CCRMNY 1 a\%%usma w%&c«iﬁ%m 2 @ﬁﬁ?? ic fﬁagl Bisrase,
e 58, P e g

withOfEheroSeREbEisS @eh\phd‘r@! ﬁ)‘ten@c@ddh siopt, q:mrqm{d:ral venous
butyryl, and the |ike. The term "al kyl t hi ocar bonyl "

ocdasinn, fBuergeatmiliscase sdeep giein ¢haombesisrdissermanated

- inkravasclpbepreRiaigs UoiciiPERENRA ek BOFLAOgN 2 tAg of &

s}rlf‘t%ét é‘@as&h?ré&'b%th@%}@@r ﬁl%%eﬁ'ﬂ??%ﬁuﬁcfaﬂrheart valve or

examnp aln o ranc al n

Jo@hkmhwfrrh@tmyht @rawacaﬁan figrdmbogénesistand atooslusion after
speC|f|caIIy, nethylsulfonyl et hyl sul fonyl, and the
blodchmr(:a)am wpeeRstotictiopt $eelaldsypetsssaneausdransiuminal

%%3}1'%43( GOl PIoR) (& péuliagebtEf st A fldiy
car a#oa; ﬁ&él{ L:SL';lE %rorgellﬁ Egg[t?%lt{at ed(y%%ﬂgeu&&eﬁjdmme SIRS);

nOpltipe @r@ﬁn&i&ﬁhhtbhbﬁdsﬁ&lwmé ¢MODS) etmynbo genESis in
(d) an optionally substituted am no, (e) an optiaqgnally
extripsorporesd ciegulptioad bﬁ@@@ ﬂ@@g@ﬂa@og iBuigsed Blred) Ciwvmg,

L Sl B BB, racteS G e PEORRHOH ane
llgl?é%I)QQEfétfﬁlof ek ey #;asé%? kelieimhia@pd. the |ike,

cycl ohexyl i's preferred

'~ 32. A pharmaceutical composition, which comprises a compound of

the formula (I} or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier therefor. |

The substituents represented by respective symbols used in the
present specification and claims will be hereinafter described.
(1) Examples of substituent in the definition of “optionally
substituted amino” for Y include an optionally substituted alkyl, an
optionally substituted saturated heterocyclic group, acyl, and the like.
Among them, alkyl, piperidyl optionally substituted by alkyl, or acyl is

-preferred.

In this context, the term "alkyl" means, for example, a straight
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(a) In this context, the term"optionally substituted
al kyl" means an al kyl group optionally substituted by
am no that may have 30 one or two substituents
sel ected fromacyl and alkyg. The term "al kyl" 25
nmeans, for exanple, a strai ﬁt chain or branched chain
al kyl group having 1 to 6 carbon atons, specifically,
nmet hyl , ethyl, propyl, isopropyl, butyl, isobutyl,
cHﬁhterbbtahchcﬂB chylin amky(lygrouap“l ﬂatrheg I11i foe6 oﬁxbanl aEtSeré
y as a substituent, include al kanoyl,
Spaﬂqkwalhw mtmﬂn@hﬁhmr@wyl@gm@wﬂ, burtﬁb 1s@bhhty1 tert-butyl,

s SR BT A o %‘Gﬁ’éw Gro Sehts §refuedl

ato (13 "o
but ﬁx e’iﬁ%% h@’l‘lﬁ*“i?’l%#% ghﬂsmlg F‘?ﬁ bgc ar 1 m]clude
pifpeaids;l o Fﬁfor@&@ﬁ@hbst@&ﬂ B %stx@!@mmch@irn br @m@helded chain

chai n al kyl t hi ocarbonyl group haV|n? 2 to 6 carbon
alkybgeoup im\@,pgcl to darazhon AtomseyEierahixopk é@u‘bﬂ@rbon atoms,

STRLUAL BPErichPght e R R O IBPSHANLH¥hal A byIpiperidin-4-yl,
6 b t
LE N ORISR, AR B B Pyl sul onyl - and the
| i keExdtdips of "atyl" ahkuide absreoyd ) hltthiechrbomnygl ade a

straight chain or 15 branched chain al kyl group .
alkalswipnyle olBe dermoralkenayl’ meanist femexgmplera yraight chain

ol SEHI RS RN Lttt
BRI S So s BT ERR B hegh, A0RnEY ke, e orm

“akjanhldaarbdnwyfnm fap erangyle| anstrbighs wWisdihtost lerhnched
al kyl is preferred, and am noal kyl substituted by

clawwlliyétm@ﬁ@ﬂm@ﬂegr@éw hgping 2ite @ﬁ@ﬁbp@sat@ms specifically,

ch BTGB B B 8 -PROTORYF s
f&tég%gﬁﬁﬁlé”%f éht ehsihyt %ﬂ@ﬁ%ﬁ%ﬁn alkylsulfonyl group

am noet 25 acetyl am nonet

haviry mnplananbontattpms M;mceﬂlg/dilwmhmmmmy(bnaﬁiyyi;ulfonyl,
and the like. (b) The term"optionally substituted
aggr “ means a carbanoyl group that may have, as

(@ SURSLLI MR r DD tUAIR QibYtituted cycloalkyl” for Y include a
cycloalkyllgroup that may have a substituent(s) such as: (a) an
optionally substituted alkyl, (b} an optioha.lly substituted carbamoyl, (c)
a carbonyl substituted by an optionally substituted saturated
heterocyclic group, (d) an optionally substituted amino, (e) an optionally
substituted saturated heterocyclic group, or the like. Examples of
"cycloalkyl" include a Cs.7 cycloalkyl group, specifically, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the like, and
cyclohexyl is preferred. | ' |

(a) In this context, the term “optionally substituted alkyl”
means an alkyl group optionally substituted by amino that may have

one or two substituents selected from acyl and alkyl. The term "alkyl"
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substituted al kyl. 30 Exanples of "alkyl", as a
substituent, include-a straight chain or 26 branched
chain al kyl group having 1 to 6 carbon atons,
specifically, nethyl, ethyb5 propyl, isopropyl,
butyl, isobutyl, tert-butyl;“pentyl, hexyl, and the
i ke, and nethyl and ethyl are espeC|aIIy preferred.
The al kyl group may be substituted by amno that is

mephspfal ¢yampie-a straighﬁchahsbnrthﬂaerthrﬁ chaih dlkal lgybup
hydroxy; or a Cl-4 al koxy,,for exa

haﬁ@flgyl aqanﬁq@arwrmtﬁmsmpﬁsl ficallst, H}ﬁrlergwlnﬁthﬁlyd}f@?yl isopropyl,

ol Bonalteh B et b B iyt Rl BRfnoet nyi
met h&kmﬂle%myhcyldl Q@h@d@%ﬁflﬁiﬂ‘ﬂheld&é’éﬂ%@iﬁiﬂ}"
hydr oxypropyl, methoxyethyl, ethoxyet hyl

alkgitﬂmm;mr’mpWI andl@llqﬂdutfhayl i Keae @pmfﬂlmmwﬂmimsgffor
‘op t| onal | y .substituted carbanmoyl " include_ carbanoyl,
a@ ehya §H|aé&1ﬁ’by‘halfﬁ pétbﬁ%@aﬁéaﬁcwp alkaétqw graup having 1 to

%aﬁﬁ%‘ RORP CSP3rbHR, P A SRS ST e tne

111% ”qfh@’ﬂe’rﬂi é&lﬂf‘lf@b@ﬂf@iﬂﬂ”%%% 130'3_1‘ &éﬁﬁﬁl@lﬂ stra_lght chain
N-et hyl - N- ( 2- di et hyl am noet hyl ) car banoyl ;

ot bkmct(uad chizén tedkyith saralvboply] godspihaxied Qbyo ﬁmcarbon atoms,
opt i onal Ie/ substituted saturated heterocyclic group”
smﬂg ly, leﬁaﬁwlethlape%plﬁ@am agddias likpat hiesterm

-SRI R0 Bt enal ey ey Rl Efincan biamehgd ghain
aﬂ«:;}fléhlf&'iﬂ SFAR Yabir®¥ 1206 l@rBoh2oh8NEp&atiesigd from

roup consisting of nitrogen atom oxygen atom
nmmhylsunllfmrylaedmlsatfenyf iaxed Ithie liks.dazol i di nyl car bonyl ,
pyrazol i di nyl - car bonyl , plperldylcarboqy
pi peEFﬂWRJEﬁroéoﬁ%}fY I" p?%ér%&b%%tbé’ﬁ‘ﬂu e a straight chain or

b [ ormr pho ¥+| ny]I%?1 rﬁTB 591}}0%:121@)8§p ?Skr}o%tg )Hemﬁcally ?
nt@APDi R BKA d?mbﬂafd@ms byl, B i@@rulﬁyl téBt- 6ﬁ&ﬂ°®élntl¥1 hexyl,

honnplper| nocarbonyl pyrrolldlnylcarbony , and
ahdkde lilke.ef erred exanpl es include

AR A SRR RSB RS s amincati oprionay

ﬁg%glﬂg;g gfmaﬁ ’selcfi’:l%@ t%ﬁl ol'fﬁﬁoq{eﬁ%%bstl lﬁtrea agyl and
ah ey ls@t@mu@edTﬁl/kﬁQSWéﬂrbdt, ahdd¥mano Kyl @ dtituted
by alkyl is more preferred.

Specific examples of "optionally substituted alkyl" include
aminomethyl, methylaminomethyl, dimethylaminomethyl,
ethylaminomethyl, diethylaminomethyl, diethylaminoethyl,
acetylaminomethyl, propionylaminomethyl, N-acetyl-N-
methylaminomethyl, and the like.

(b) The term “optionally substituted carbamoyl” means a
carbamoyl group that may have, as a substituent, an optionally
substituted alkyl.

Examples of "alkyl", as a substituent, include a straight chain or
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30 substituted 1-4 al kyl (substituents for the 1-4
‘alkyl: amino optionally 27 nono- or di-substituted by
- Cl-4 al kyl; Cl.4 al koxy; hydroxy, etc.), an am no
t hat may be mono- or di-substituted by Cl1-4 alkyl, a
Cl-4 al koxy, hydroxy, oxo, the like. (d) The term
"optionally substituted am no" neans an am no .5 group
that may have a substituent(s) such as (i) an
bramckmhbhmn silloglt groutreHaaing 1 tol 6 a@boaldtoxys; %ﬂ&iﬁ’éaﬂy,
|||A an optionally substituted alkyl, and '
mqth.‘él athyt, m@nyémmom owstyhnisobsi tyf, temebuqnaplemyl hexyl,
ent, i ncl ude

a%‘#f BEhale “nd emudhdsrit e shagesn Mrelfyrod b ato

or bra%%:he Satiltrrmgﬁsogn%'gf ng?tgfugél Eaﬁncgﬁ%@ 9‘%’ ﬁ?rbgi"]

substit tegipiey laf Cealdlyyl; tordrsky; 8£6l €l alRbQP| B ¥xample,
butyryl, and the like. The term "al kyl t hi'ocar bonyl

a%%ﬁsmethma@k@@md@ne@ﬁmnghﬂl@tﬁnanlmnobhydmwgdgroup,

By et 1o e, T el eRime %ﬁﬁ»ééﬁ%mﬁﬁ%%‘:;fm
m%“‘%?% 12?13%%0‘33%;% R AR PR K i S I el ™ ©
hyd mxyethyl, rigydlrd}@p(ﬁofﬁlr bastied:8fshyl, sa%&&e&gh' Ynethoxly'propyl,

net hyl squonyI et hyl sul fonyl ,” and the |ike.” The
apd 6bp liky be substituted by a saturated heterocyclic

A SRR e

k
Eiatr?gﬁleés?hgf ala%?%hcar%tﬁ#l% suble iGllen:e
memhylndebamasﬂr - gtﬁthyr-l\b(%l@*aﬁ‘dx?eﬁi )c@rlsaz%gqr BoRYdthyl-N-
roug?hawlbg to 7 carbon atons, speC|f|c

(2t BRIFeHBE AT Dageeix Perras by N - %‘rd}gm@kyhimmmmyl

%%%%8@2‘%*@ gﬂ%‘?}ﬂ gﬁ@%%ﬁ%mnd )y y%n e Tike.

Subs(c) t uephe tetMCldadBoayE Eﬁﬁbﬂgﬁt ro?l%flgre&lbstnuted

chai n al kyl group having 1 car on aPo

sapeatdd ha:ltdn;qcytriat igrbupétrhyfanspfdlwkampw ¢34 @%Gn}ﬂ%ﬂdup

i sobutyl, tert-butyl, pentyl, hexyl, and the I|ike. The
thatyds)s %Wtﬁﬁ})y AR ORI Subssiitted Ssdbetraembesad

SASEY B LI U T2 SRR BT, e et
atéh@Belected from the group consisting of nitrogen atom, oxygen atom
and sulfur atom, specifically, imidazolidinylcarbonyl, pyrazolidinyl-
carbonyl, piperidylcarbonyl, piperidinocarbonyl, piperazinylcarbonyl,
morpholinylcarbonyl, morpholinocarbonyl, thiornorpholinylcarbonyl,
thiomorpholinocarbonyl, homopiperazinylcarbonyl, homopiperidyl-
carbonyl, homopiperidinocarbonyl, pyrrolidinylcarbonyl, and the like.
Preferred examples include pyrrolidinylcarbonyl, piperidylcarbonyl,
pip'eridinocarbonyl, piperazinylcarbonyl, morpholinocarbonyl,
homopiperidinocarbonyl, homopiperaz_inylcarbbnyl, and the like. The
saturated heterocyclic group may be substituted by an optionally

substituted Ci.4 alkyl (substituents for the C1_I4 alkyl: amino optionally
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~include am no, nethylam no,

28 Anong these substituents, "optionally substituted
am no" means an am no that may have 1 or 2
substituents selected fromCl-6 alkyl, Cl-6 acyl and
C2-7 al koxycar bonyl, and speé;}fi c exanpl es thereof
i met hyl am no, '

di et hyl am no, fornylam no, 5 acetyl am no,

N-acetyl - N-net hyl am no, N-fornyl-N nethylam no, N
nared-yor db-stibgtisuted byn@i-hekiyglahonydiedydhydroxy, etc.), an

tert-butoxycarbonyl amno, and the |like. The term
amynRJipE aPBBMA Meremer dirsabissityted byn$i-« gl sh@vi regkoxy,
h2- to 7 carban athB, and specific exanpl es thereof

VAR DL e FoRicBRbonyl , et hoxycarbonyl, and the |ike.

The tgrm " F ' .

opt i gﬁal I éﬁg utgg{rgt%ggn@ %P%g&%é%g?@gﬁsaﬁ?gté &g amno
ghauethayohay hareup sadstizieht(g) $ueh 2k HPherpabRaBy

selected fromthe group consisting of nitrogen atom

sehytntest agvlatid aswlkoryeamhanydndr §ijip eirf dptioxatyl sbstituted
hﬁr eof, .l n I.l%de an optionally substituted '
Q'BV T%Pflot;l"r?;]il,e'pi peridyl, norpholinyl, piperazinyl, and

t he i 1 iu (0] ”
e B O SE - OE ybruta s, s
sabbstudnt, ddchode allanaylk eXiyglehteayboagand ylangdhyl. The

substjtuted al kyl are preferred, and acyl,
temy ol BB nyrcans «ipr exaanpleed &iraight chain or branched chain

| koxycar bonyl ami noal kyl and acyl am noal. kyl _are nore .
i A RaERa T o caifin 2E06TS. i Bl oro, acetyl,
A 4 : eTﬂEi « : Ebp@ »
pg?&nggl%’rgﬁi%ng,’ él\hl-ggctgltré ;/lh - EI— met h{/élggnm no,.3 ﬁ@ or ny?r-lsﬂll- means,
foredstrhpid, reo stridiglet thait oxramnkbed cibiteahnefioRarbonyl group
tert- but oxycarbonyl am no)

hglf'é%{z)to_r@ FEFRON AFORRS, pecifiaiinoriepyetyl\hiopropionyl, and
O ATt ARl T K.

of Y28ABEEA YW HHTh NSy TEl IR gr‘%ﬁfpbﬁﬁiéir?{%ﬁl% 6%&9bbﬁeatog1s,

like. (e) The term "optionally substTtuted saturate
sphetifically c hiethydswliptiyheahglsulfonydxandl the Bket 0The acyl group
7-nmenbered, saturated heterocyclic group containing 1
may ke SM%?@P&%@PYLa&atﬂrﬁﬁ%%étﬁipéﬁﬁhg &revpe@yrralidiso,

. ) I SLing. ni t r,ogen . at o oxygen at om.and
pﬁsﬂl}?‘?—]@%?m%g?%ﬁ] gﬁflb, 81}:9graz1n-1-9le, etc.t), ah 2596 op 1onal%7
substituted by Ci.e acyl or Ci alkyl, or the like.

(ii) Examples of “alkoxycarbonyl”, as a substifuent, include a
straight or branched chain alkoxycarbonyl group having 2 to 7 carbon

atoms, specifically, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,

isopropyloxycarbonyl, butoxycarbonyl, and the like.

(iiy Examples of "optionally substituted alkyl", as a substituént,
include a straight chain or branched chain alkyl group having 1 to 6
carbon atoms, specifically, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tert-butyl, pentyl, hexyl, and the like. The alkyl group may
have a substituent(s) selected from hydroxy, an optionally substituted

amino, an alkoxycarbonyl, a cyano and a saturated heterocyclic group.
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whi ch may have a substituent(s) such as

al koxycar bonyl, acyl, ‘alkyl, oxo, and the |ike, and
can forma condensed ring. Specific exanples include
pyrrolidinyl, 2-oxopyrrolidiyyl, imdazolidinyl,
pyrazolidinyl, 2- oxo-oxazol |nyI

4- oxo- oxazol i di nyl, 4-oxo- tetrahydrooxa2|nyl 1,15

di oxo-tetrahydroi sot hi azol yl, piperidyl, plperidino,
Amiquey tzé sty su bRt hosols, lﬁepal)h@yl!y substituted amino” means an

4- et hyl - 2- oxopi perazi nyl , 4-acetyl - 2- oxopi perazinyl, -
awgnpHbit rﬁx}ay hedﬁpharu%éubsn@u@mﬂ pelecterbfrom Cis alky Cie

ng onqri)&% @%O&Yﬁaﬁ%&i@g‘) %IBEglgﬁoeh}?%rlr_ﬁg 4091(3 Zrlegy iniclude
aﬂflﬁf)elfr?%?lgdalﬁﬁé O%irﬂéfﬁﬁ?gnﬁnﬁx aﬁ’é’%ﬁ#ﬂhayf rerylamino

pi per pi per’i di no pl'pérazi Mot pho
a@enymmixw,hmamm mm&ﬁh@%mdn@ ON- fdﬁﬁmPNQ@EﬂZYIGYdmo N-
2- oxo-oxazol i di nyl, 4-oxo-oxazolidinyl, 4-oxo-

.aq:@mgl\hya‘my)l@x@mq;ymetlloxﬁcarbonylammo tert- -butoxycarbonylamino,

8;{8’Fﬁ§#et tfg&‘éo%.rrf}'lé? hi azoI @nyz n% [ pera |on lcarbonyl
I
O P 2T #Rp3 3‘*.%%5%% SRR Pt then ¥

1ﬂniudbametlﬁo>@td@3‘bbhyerﬁt¢l$>){y&aﬂbbr&ﬁl amdofie tral IThe term
substituted alk an optl onal I'y substituted

s:%tuﬁatﬂsg/het@owﬁﬁ@ ByPuplisean spadoptionally spthissitalted 5- or 6-

mEpbied oo b i Bt et R RSB ARG g 2 hetero atoms

A ] SR SO 0 D
shifdeeten Cﬁh@rS@'éﬁlﬂtﬁEX@@lIﬁeé ehédreofanbhide@hadptionally

Eem fically henﬁl napht hyl, and the |ike, and
sp

éﬁwtqupwr@ﬂ@mﬁ plpﬁrlﬂm sm@ﬁph@hnyl,twerazmyl and the like.

:32: it uen&]g1 Ug}?tﬁHéntﬁg?ﬁ Eﬁ%?)%g}e ﬁ?j]éft ??B?%Wted amino, an

prishadysin tﬁ@ft d-acIONR Akbxy ?}Bﬁ g}{@hb op

osulbst [ yut edS carb earre})cy?lkP |¥'§ pr léf erre % 4) etl?ré?l
stibptitwieal alkyd wrstpitefitrdds ahdr atydd alieserceepohit; dkolp”
for .Y nmeans, for_ exanple, an optlonally substi tuted

aminpgligylpaligercarbenyiaminerlwi andcgeylpmigosligyl are more

ining 1 to 4, preferably 1 or 2 hetero atons
pg%?(gjaétcgd fromthe group consisting of nitrogen atom

OXY e @ Bx afRPleSUb L 4p tﬁfr?é]lr%%b‘éﬁt Faﬁgﬁba include amino,

condensed ring.” Specific exarnples 30 1nc

. methgiaminaoli dirhethpylaaziolo, —axchtylfiﬂﬂﬁetldylb.rnmopw-if@ﬁrﬁpl-N—

pi perazinyl, 30 _norpholinyl, rphol i no, -
T HRGHEREMO! Nnifrt-bU RRBRGF Bl Nomethylamino, N-(3-(tert-

butoxycarbonylamino)propyl)-N-methylamino, N-(3-aminopropyl)-N-
methylamino, N-(3-(acetylamino)propyl)-N-methylamino, N-acetylamino,
methoxycarbdnylmethylamino, cyanomethylamino, methoxy-
carbonylamino, and the like.

(e)  The term “optionally substituted saturated heterocyclic
group” means, for example, 4- to 7-membered saturated heterocyclic
group containing 1 to 4, preferably 1 or 2 hetero atoms selected from

the group consisting of nitrogen atom, oxygen atom and sulfur atom,
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honopi perazi nyl, honopi peridyl, honopi peridi no,

pyrrolidinyl, and the |ike, and preferably,

pyrrolidinyl, piperidyl, piperidino, piperazinyl,

nmor phol i no, honopi peri di no honopi per azi nyl .
-Exanpl es of a 5 substituent() for the saturated

het erocyclic group include (a) an optionally
substituted al kyl, (b) an optionally substituted
whiathimagp thavieed stdeyieheat(9] eUBh A€ hllddkyRRirbeAR], lacyl, alkyl,
substituted acyl, (d) an optionally substituted

oxmsandthediken et sanciorm grasupler(sed oing. Spedifichexamples

ke, In_thi text, ) | f. ral kyl",
ingiiG mfishb Py e B aRpidecaid Rvb peatinga, 2

. ) ; 1 6 .
oEh BBy IR 2o B B R, 1
diosebtityhhydesibotHidkylyl, piperidyl, bepatidirf bibBeadihkE 2-

The al kyl group may have a substltuent(s) such as an
oxeRipcuazingd henethydy2taxopjperazitplrd-ayketyle?-©xppipemazinyl,
am no i%&(l)u%é)o bi ?.nall substituted by Cl-6 al kyl, or
iHEROLRYY, 9T PR IR AP MR PHOWNCy TP 0ZRREIY Lt o

: - et el iC - groun” . SUbsgt | A
RS Bt S a1 o B G R rbfgiperidino, and
tHeliveppyeferablyr, QRrelRdingi N2 NekolpyatroRdiigfe E)@péﬁ@ﬂ? tpiperidin'o,
selected fromthe group consisting of nitrogen atom
pPipgrgemya: sarahwling, f3roxomanmpholinia; hh o piperdmo,

bst.i t uent h ', ifically, 20
DR PRYEA K12 Mo ar FACL a0 E R hyreoh KA T hrfrove

' r at edq: t i G Yo .
AR QB LB ARl WP TE) DR pip Bt
4tinkehylt2)oxotappredanef andlacets2 osatipetd2iant.,

_include alkan?yl, _al kyl thi ocarbonyl "and
(3l kyEzartpigglo “‘Pﬁélotf@ﬂ%ﬁ subhstatioeid’ ardader, Yiioclpde an aryl
exa he a straight %h i n 0{ franﬁhed chai n al ano%l )

B DAL R, 12VE & SuBERiwentist SHEn Spasighaanaly substituted
Y j : ' T
b ST, SRR AR co DAoL, 2 TREbBHTI sUbSitutif by an
optivagiilytsuthstitu tedrsshuzatdtet etdraicyclia |gk‘¢l1¥)b hecaptienylly
group having 2 to 6 carbon atons, specifically, _
sHpstinetad aming; prepiionglly saistitigedisasurates hetarpgoclic

AR e, By R S

NCRSELSRITRATTD SRAELL ) g B8 I Loy, ey
naphthyl, and the like, and phenyl is preferred.

~ In this context, the substituent(s) on aryl is the same as the
substituent(s) on the “optionally substituted cycloalkyl” for Y. Above all,
an optionally substituted carbamoyl is preferred.
(4)  The term “optionally substituted saturated heterocyclic group” for
Y means, for example, an optionally substituted 5- to 7-membered
saturated heterocyclic group containing 1 to 4, preferably 1 or 2 hetero
atoms selected from the group consisting of nitrogen atom, oxygen atom

and sulfur atom, which may form a condensed ring. Specific examples

include imidazolidinyl, pyrazolidinyl, piperidyl, piperidino, piperazinyl,
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substituted by an optionally substituted am no,
pyridyl, and the like. ..(d) Exanples of "optionally
substituted unsaturated 5 heterocyclic group", as a’
substituent, include, for e le, a 5- or 6- nenbered
unsat urated heterocyclic gro%@ containing 1 or 2
hetero atons selected fromthe group consisting of
nitrogen atom oxygen atom and sul fur atom

myrepdiolingd] morppdindy Ithigrorphdiihyl, tthh@malrphohnd
oxazaol i nyl and the |ike. 10 Exanples of "substituted

hemeppersringt é?%l;@@ﬂp%rlgybllmmppmmhr& pyrrolidinyl, and the

QIR Oty bR by ipsrising: pansragin
nestpHIEd, 'H@no?ﬁierﬁlﬁf@éﬁé Bémop P¢ @W xw&pléybm

unsaturat ed heterocyclic group

sakatiphent(sinfooptihicosetiurp ted bet étadyetic fgroh@ 1?1cll5défiﬁfjb@f1 ed
unsat yr at ed heterocg‘l ic group containing 1 to

OBHeRatypypstitited o bt b} 8Na@RHenaky @@b@dltﬂminsah@rated

hgfeﬁﬁe}/&ﬁ?gﬁ'gﬁ% %&%ﬂ}rg . at O%%géﬁ @f) oarpl ggtmnally

d I
) g i L

pyr aboltlyls, canxiEzo) (d) exasopkzodfylalkyihj ag el sflhbstltuent include a
sot hi gol yl, )20 and the like, Preferred exanpl es
S‘}r By prpranghed mhainyalkypgreup having thte 6y¢arbon

SOt DLARRLY ol HBA MBKER IS TSN &y, et
bapl, @@@kw rfetx@@taﬁ&ttﬁ@ lﬂEE nfrhe(Ql{Iy?g @ptrhagbs e a

substituted am noal kyl , an opti

syhstituerids)hsuch asyah |m1$atumated ﬁbtme?@hd: Fﬂ@h%({pyndyl etc.),
substituted car barmY 25 and the |ike.
agarging RER VP iftonsally §Bbﬁaﬁlarqcy by (bs¢ pllgilear dhe dtk‘e

~as apgubs P! r
subst bﬁt utg’ arsndr{o%k) Kg)%aﬁl ﬁ%t@{%gt% 5&6%96@0@3’ clic
grdugyl, as(dsubsiimens, ﬁfear@"f&?ékgbﬂ le, 85 o éﬁ?%’{ﬂbgi‘@&“
i ncl ude an 30 ami noal kyl “group cont alinin
s&ﬂu(ﬂte@ hetigroapelictgrommy chmataining2 ors® bﬁitet’(u andins) seleeted
unsat urated heterocyclic group

fTPH% g'éSﬁI‘BPRﬁOH%FEng OfgHEragfa piNE, opEgeERiaE andoulfur
atdi! WHIEh!MagUbsdd L Wiiththd et A BeLs 08y %lpleglflcally,

piperidyl, pyrrolidinyl, 2-oxopyrrolidinyl, and the like. The saturated
heterocyclic group may have, as a substitutents(s), C;.¢ alkyl, C1.6 acyl,
and the like.

(c) Examples of “acyl”, as a substituent, include alkanoyl,
alkylthiocarbonyl and alkylsulfonyl. The term “alkanoyl” means, for
example, a straight chain or branched chain alkanoyl group having 1 to
6 carbon atoms, specifically, formyl, acetyl, propionyl, butyryl, and the

like. The term “alkylthiqcarbonyl” means, for example, a straight chain

~or branched chain alkylthiocarbonyl group having 2 to 6 carbon atoms,

- specifically, thioacetyl, thiopfopionyl, and the like. The term

“alkylsulfonyl” means, for example, a straight chain or branched chain
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group", as a substituent, include a saturated 5- to
7-menbered 5 heterocyclic group containing 1 or 2
hetero atons selected fromthe group consisting of
nitrogen atom oxygen atonag d sul fur atom and '
speci fic exanpl es anlude h pi perazinyl, and the
like. (d) Exanples of "optionally substituted .
.carbanoyl ", as a substituent, are the sane as those

aldefduleshylprohe babisig L ters cgfbod@tomsc Isprlifidallyl, or Y.

Exanpl es of "al kyl ene” for A include a strai ght- or
mbtlaﬂ@hlé@n}’&,r@tbﬁ’lwllfgnﬁh@:gi tlup likavi The acybgfoepmban be

st Erah Rioaty st ARting: RYFidsd, and the like.
o b EARpIA06r LOBbh Ry STRRGuLOE TN B RYLEDES

hetetbyyclitegith™ elsr argibititeeat arrludr foréd=ahble, a 5- or 6-
preferred. The al kyl ene may be substituted by oxo, and

rnspreteﬁ:rfeudcuesamaésd lhﬁtbmisfqimoouwtonﬁmhmg/ll or 2 hetero
ent an nd t e like. es of "al kenyl ene" for
afRi SF Fre Bitn PG 1ot canamaRg ! RifEAF ARy QgeD atom

PR R ot e

- arffdhg likkeem an al kenyl ene having 2 to 5 car bon at ons

is preferred. Exanpl es of "al kenylidene" for A ncI ude
an aEK@ﬂmlmjeﬁéSlhbsﬁlhgteﬂ satratedhiptercatychis, group” include 3-

S eC|f|c IIy I|d pr.openyl i dene, utenylldene

’ffgﬂ‘f’ ’a%’n EH}IF}Q 1-i58p Illé%“a "}ral ogen”
b%]él? I oro, brono, iodo, and

dl}ﬁétrﬁlﬁm a%‘%gié%&qui &?{qu#ﬂo R1A, Ri's include a

(55t r aEgainple@ion“ @ptmhﬁﬂ?@iﬁ@bt@ﬂme@ wldaturatay he@é&‘dc@@hé

to 6, preferably 1 to 4 carbon atons, specifical
greatryfor Yemgans, é@bsylammbopnowﬂlon@m )%Iubstlstubmlﬁ to 7-

tert 30 but ent ex and t he l.i ke.
mﬁél?‘ﬂ‘iﬁ e e R R T e piblerabiy

o aRkdnd atohs gﬁ !

br ancheﬁ gl n g tegrf&pnﬁ{af{]/gﬁo@p E@ﬁ@%&lﬁé 8? ﬁﬁﬂ}giggﬁla tom,
otyzeh atorhamd st éthﬂh iwhishihahy fotreca B¥ndensed ring.

hal ogen(s), specifically, chloronethyl
Specific examples include pyridyl, pyrimidinyl, pyrazmyl furyl, thienyl,
pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
and the like. Preferred examples include pyridyl, pyrimidinyl, pyrazinyl,
thienyl, oxazolyl and thiazolyl. The unsaturated heterocyclic group may
have a substituent(s) such as (a) an optionally substituted amino, (b) an
optionally substituted aminoalkyl, (c) an optionally substituted
saturated heterocyclic group, (d) an optionally substituted carbamoyl,
and the like.

(a) Examples of a substituent of “optionally substituted amino”,

as a substituent, include a Ci.¢ alkyl group substituted by amino that
may be substituted by C,.e alkyl.

(b) Examples of “ ammoalkyl” as a substituent, include an

‘aminoalkyl group containing a C.¢ alkyl group, which may. have a



5 difl horonet hyl, fluoronethyl, difluoronethyl,
~trifluoronmethyl, 2,2,2- trifluoroethyl, and the I|ike.
Exanpl es of "al koxy" for RLA, RIB include a straight
chain or branched chain al y group having 1 to 6,

preferably 1 to 4 carbon a , specifically,
met hoxy, ethoxy, propoxy, isopropoxy, butoxy, tert 10
but oxy, pentyl oxy, hexyloxy, and the |ike. Above al

swestitent(s) suipasi®y.é nligyletersatdrafeddiete@scpélic group
substi tuent of Etl onal Iy substituted am no" for

(ompBolidBlvildetca), ﬂghtllkﬁhal n or branched chain al kyI
gggg ha\éﬁggml : 09§| opgxpﬁlg;flr apl %ﬁ%ﬁ&t@@ésé@%gg%baeggfocychc
gW a aSQBB"sYlltﬁleﬁ Exhcl?#ﬁé( o sREIYLd YT m?frgo 98

ove 'S especia Iy prefe

hareﬁf)eyd&ﬂgﬁntptbht@ﬁﬁngq oRIAheRIB dprhalsetRe@Fbom the
al kyl, and chloro and nethyl are especially

glmtgf éan@@tm@@mmtegg@ﬁ atatrkydxygendatdmlagestlfioratein, and

re.the sa fkp‘? S@ 20 defined. in "al kyl" and
Sp?ﬁiﬁ&%ﬁm R'6P 1%? R m??‘é’lfé??]é’d’ lsepdithedde. for RIC

el e PrRRBeTRY coRAopANG A2 Ao oo =

sabstifuerny are th@mnarms ﬂ{dﬁ@d@ﬁﬁe@ﬁﬁf t@Vel §¥bstitFeApt es
of "optionally substituted alkyl" for R2A, R2B i ncl ude

‘eyclogkylrfar ght chain or branched chain al kyl group
R e SR .
| d d
chafpaliflent BROLFHinglER ¥ ottt biodtl shetifcatfyy o7
mmhylmvse e@hﬁl@h@t ttiuesthytens, U‘&lﬂrme@lﬁyleﬁ@ génttﬁﬁ{etﬁﬁl/ene

be substituted by Cl-6.al kyl, hydroxy, koxy,
hg@ﬁ%@ﬁmﬁye andoite Hkroxdymangoham, aﬂqdpncsmmg 1to5

BT LSRR, 58 G L B o

ﬁg%%% hy %Il&zil hryl/‘gr oxkgbél}ﬁr%é?}g?ﬁ?g brrsé' th?d by 0o, and

sperifioexaetbigk, mcl‘md@@napﬁfrt}dﬂbbﬁﬁ;hybentanoyl and the like.
di met hyl car banoyl net hyl, ~and the |ike, and

hydr Bxgmales of ‘alkespdend] for printlided. stralght— or branched-

chain alkenylene having 2 to 6 carbon atoms, specifically, vinylene,
propenylene, butenylene, pentenylene, and the like. Among them, an
alkenylene having 2 to 5 carbon atoms is preferred.

Examples of “alkenylidene” for A include an alkenylidene having 2
to 6 carbon atoms, specifically, vinylidene, propenylidene, butenylidene,
pentenylidene, and the like.

Examples of “halogen” for R4, R1B include fluoro, chloro, bromo,
iodo, and the like.

Examples of “alkyl” for R!4, R1B include a straight chain or
branched chain alkyl group having 1 to 6, preferably 1 to 4 carbon
- atoms, specifically, methyl, éthyl, propyl, isopropyl,'but'yl, isobutyl, tert-
butyl, pentyl, hexyl, and the like. Above all, methyl is especially '
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Exanpl es of "optionally substituted al koxy" for R2A~
R2B i nclude a straight chain or branched chai n al koxy
group having 1 to 6, preferably 1 to 4 carbon atoms,

- specifically, methoxy, etho pr opoxy, i'sopropoxy,
but oxy, tert-butoxy, pentyl , hexyl oxy, and the
i ke. Above all, 10 nethoxy, ethoxy, isopropoxy are

especially preferred. The al koxy may have a
prefiéigiedt uent (s) such as an am no that may be

substituted by C1_6 alkyl, hydroxy, a Cl-6 al koxy,

and Examplge of éb@@alkﬁl”é%arﬁmﬁ%ﬂncm@aimbtaq RyOT

o RIS BB s caror

alSPAS AP SiBs iy By BRiGten(St PRy, Sigtd ey

dﬂch%ﬁdﬂﬁeﬂﬁiyl@ﬂ&bk&fnetﬁ}?&,Giiﬂ%droﬁﬁ;t@yl, t&tiﬂ;ﬂﬁ@)‘lhethyl, 2,2,2-
a

al kyl t hi ocar bongl . kyl sul fonyl), C2_
triflwkesoethyband thediket he |i ke, specifically, am no,

VAR, SRR S, S AR
L ST A ng R U0 KOR) PAFEFRD: b tp.4 carbon

atorhoxypecifienlly prataoxgndttidey, plopoxgnsaitopoxy, butoyéy, tert-
di met hyl am no, acetylam no, nethyl sul fonylam no an

bty mardyiesan bwxylesi randitbe ldspedbave plhmatthroxdis 25

Exanpl.es of " o(gti onal | y substituted al koxycarbonyl "
CIRH<! %,prﬁ%éle nclude a straight chain or branched

chai f; r ' pbon: »
e BN St T R o

RIF pelxyiecd soraght bHhirx wediregitled engint Aoyl igeeupThaving 1 to

al koxycarbonyl nmay have a substituent(s) such as

6 hperisxgblyal ¢2-%6cartax ptoms, gmectfieallyy medugubthyl pregyl,

. am no nd the like. 35 & Ex | es pf substi nt...of

1B BRu T cpbbi Ed- D BRI s Roand dBg ke Above
allN&ldtd91 e opidianaldrérsvhgt i tuted al kyl group having 1

to 6 gar bgﬁﬁatlon’gﬂran%%t ﬁe i ke. The al kyl may be
subsPrefetmd bybatitaeninfor RigtRHals halogenandmalkyl, and chloro
di -substituted by C,_6 alkyl or Cl-6 acyl, or a Cl1_6
andanrhyl aspespesiallrpisfiregdof the carbanmoyl incl ude

car b@%ple'&of “alkyl” and "halogen” for RIC are the same as those

defined in “alkyl” and “halogen” for R4, R1B, Preferred substituent for
RICis hydrogen. |

Examples of “halogen” for R2?A, R2B include fluoro, chloro, bromo,
iodo, and the like, and fluoro, chloro and bromo are preferred.

Examples of “optionally substituted alkyl” for R?A, R2B include a
straight chain or branched chain alkyl group having 1 to 6, preferably, -
1 to 4 carbon atoms, specifically, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tert-butyl, pentyl, hexyl, and the like, and methyl and ethyl are
especially preferred. The alkyl may have a substituent(s) such as an
amino that may be substituted by Ci.¢.alkyl, hydroxy, a Ci.s alkoxy,
carboxy, a C..7 alkoxycarbonyl, an optionally's'ubstituted carbamoyl,
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met hyl car banoyl, N, N-di met-hyl car banoyl ,

N- ( 2- met hoxyet hyl ) - car banoyl

N- et hyl - N- net hoxyet hyl car banmoyl, N (N, N

di met hyl am noet hyl ) car banoyl :

N- (N, N-di met hyl ani noet hyl ) - N00 net hyl car banpoyl, and

the like. Above all, N, N-dinethylcarbamyl, N

net hyl - N- net hoxyet hyl car banoyl and
annd ¢ Nie Nikh. nSpbyifmm@t;iW$ pf BubseithidC ansanbyiuaé e

preferred. The term "carbonyl substituted by an

arabrwm&hyy @ewlmmme&mludmmﬁmm@y@uhﬁ gr oup”

hi oot ﬁ%%%afaﬁ%x PgaGhaethichadsonpmethy

mté })Wer abl y ’or 2 ﬁﬁ%?%%&%& Q_{]gz&{%@%e,land

hydwoxymethyddssispeciadlyoprefetreegen at om oxygen atom
and sul fur atom Specific exanples include
i m daxempies¢f captionglly snﬁwarzz;tbdcmhgxfafmnﬁ%,lw include a

stg%afl?ggti | icay bgf%rh%gd ﬁga;],ﬁlaﬂga%rr (%g{)] r“,%vmg 1 to 6, preferably

@@W@Qb&?%@éﬁ%nx ecif (ﬂilﬁig%gﬁ% Wi @ R & isopropoxy,

t hi.onor pholi nocar ony nopli pe ém
bivrypitper-bdybxoa rimityloxshdneptipey, gha Qﬁéﬂﬂ@dﬂWAbove all,
pyrrolidinyl- carbonyl, and the |ike, preferably,
mﬁ PBY i Ve ASHUIOPOXy ATsee SREdially anfbfmyd:d The alkoxy may

L e
alROIORY PRS:8Z Iy E%‘lﬁ@n)gg %Iéa;@htpﬁel '%%be}_@ llégabt d

heterocycllc gr oup stitut

sulbstifiited. alkdhg ihehurde apinoeshoyy Sdhbﬁéﬁﬂyméﬁﬁnéétdisf}at ed
heter ocf\;cl i-c group” for R2A, R2B neans, for exanple, a

yiroxyerhaEnrRcEao s tozye ek il §kgchnd mgtbopyethoxy is
{@r@?m ng 1 to 4, preferably 1 or 2 hetero atons
pse éd from 30 the group consisting of nitrogen

at ONExt1es ofkaMstitdentlof ub%ﬁbﬂﬁlll}lf dﬁ.ﬁost‘f\@dtﬁa SRS R2A,

a substituent(s) and can forma co ed ri

- R&pieuilnide (éxaaj:ltﬁs(]mcdm:gde(elgn diizaxi oyd| El&tylthmcarbonyl

al% %ﬁ% 1&: ratlRerdarhonyhl ahe ok Apecifically. amino,
i R
NM@&?I—thYethpﬂrhﬁié dNnml th?lsQﬁfdxg?(é.mmB' Negc&&h@z? N-

pi per azi nyl , norpholino, honopi I di no” an
mhdnml}snlrbfmadawno Enmtmb(ysantbomylamml teneat (s) for said

sat ur at ed
butoxycarbonylamino, and the like, and amino, dimethylamino,

acetylamino, methylsulfonylamino and tert-butoxycarbonylamino aré
especially preferred.

Examples of “optionally substituted alkoxycarbony!” for R2A, R2B
include a straight chain or branched chain alkoxycarbonyl group having
2 to 7 carbon atoms, specifically, ﬁethoxycmbonyl, ethoxycarbonyl,
propoxycarbonyl, butoxycarbonyl, and the like. The alkokycarbonyl
may have a substituent(s) such as hydroxy, a Ci.s alkoxy, an optionally

substituted amino, and the like.
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safipe

heterocycllc group |nclude an optionally substltuted

al kyl, an optionally substituted saturated

heterocyclic group, an optionally substituted acyl, 10

an optionally substituted ugﬁgturated het er ocyclic

group, oxo, and the Iike, d these substituents are

‘the sanme as those defined in "optionally substituted

saturated het erocyclic group” for Y. Exanples of
" ar yExampleRRpAsuB3Htuent oféoptionatipailitsstityded carbamoyl” for
roup having 6 to 14 carbon atons, specifically,

BheHy | mCHa%ﬁMPtlgﬂaﬂy Sihstituted @lkyhgraup kaving 1 to 6

L A SR TS i
th&%&?%@%dﬂ@%ﬁ&%%sﬂ'ﬂﬁ{ﬁ{ gyél E%ll%loé’rpcﬁ c?l“?f‘g Cie
etero ato ected

to 4, preferably, rom
alkbsygr oup consi sting of nitrogen atom oxygen atom and
20 sul fur, atom whi ch may have a substitutent(s),

specPPsEhr | Exappleggf the ﬁgrbmrmyhynclq@ﬁ garrbgrnoyk Nyl ,

et REpo g SO GinbembBY, Ao me i RER e

cmwlam%&%ﬁfwweﬂndgﬂ&&ﬁg%ag?wem (N

substituent (s) "such as

dxsmmmlmnndemnm:bamu NIEN-dEhedhlasiinocCigt 125 |
al kanoyl, etc. an optionally substituted al ky

meshpser barioyl, %ﬁﬂﬁb‘ etlfige. Aboverald-Ngy- chmeﬁ,hﬁblarbane@yl N-
o O b S BB M

mbﬂﬁyl@gﬁbgﬁqu)%g prefi@regen, an optionally substituted
al kyl, an optionally substituted al koxy, an optionally

subsThe need ‘@earbonykyabstitwiddboxyn eptionutigrdutsstituted0
an oE(iglnal |y substituted carbanoyl or a carbonyl
§4 BEEFOSYCHA E89UPLf0T A% RYP sugssts,tior @aagmlgr &t ed

catfREHs %’ﬁb%'rsm%ire%&haﬂ%ﬁ%ae&%ﬁ%?ﬁﬁ G853, hiembered

sdtS@RtQP B¥Yerotne greia 1 t6% hyﬁe?yéétqyw 8f2"Retero

acetylam no, "tert-bu ycar bonyl am no, cyano,
at@@nb@xltctwétfmy&mrmm poﬁsﬁth@yﬁanﬂnoggm atom, oxygen atom

ne Icarba N- et h t hoxyet hyl - car bano nmoyl ,
rsfﬂt‘\ lfls r?aiaﬁ?&ea m?f%% imidezglidigyicarbonyl,

| p@{a%ﬁggﬁﬁgggww%&@ﬁy@:@nﬁ @%Hﬁqsowﬁoof&' ow ng

piperazinylcarbonyl, morpholinylcarbony!, morpholinocarbonyl,
thiomorpholinylcarbonyl, thiomorpholinocarbonyl, homopiperazinyl-
carbonyl, homopiperidylcarbonyl, homopiperidinocarbonyl_, pyrrolidinyl-
carbonyl, and the like, preferably, pyrrolidinylcarbonyl, piperidy!- |
carbonyl, piperidinocarbonyl, piperazinylcarbonyl, morpholinocarbonyl,
homopiperidinocarbonyl, homopiperazinylcarbonyl, and the like. The
saturated heterocyclic group inay be substituted by an oxo and the like.
The term “optionally substituted saturated heterocyclic group” for
R24) R2B means, for example, a 5- to_7-membered saturated heterocyclic’
group containing 1 to 4, preferébly 1 or 2 hetero atoms selected from

the group consisting of nitrogen atom, oxygen atom and sulfur atom,
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1B 1B R RIB N R RIB NR (a) (b) (c) (d) (e) S RIAR

NN (f) (g) (h) (i) (J) IR~/ / and NNNJ HHH
(k) (1) (m wherein (a) to (f), (k) and (1) are
preferred and (a), (b) and %2) are 10 especially
~preferred. The follow ng gr s are particularly
preferred. RIARIANN (.a) (b)) H (k') The term
"al kyl" for R3 neans, for exanple, a straight chain or

whi¢ineheyl helvai 20 sabksyitu efigfspanavé-ig fdrrh @ Son@EsE&! ?ﬁig. L

to 4 carbon 15 atons, specifically, nethyl, ethyl,
Speaifii @xamphsomludbuxrydaim@mé,ypyrwﬁdrmphtgipeﬁiyl, |
tyl, h |, .and the like. n is_especially
pEeidinbed P Sz, g PR YlerbeTRI IO, tfmw‘%mpnegﬁl,
ar Jral . Chai br e ai.n
R SR L S i L b Sl bR
pgiretidingldnd thelike| anet phdfera519ppyrrdlfRAYERberiby y! |
I sobutyl, tert- butyl, pentyl, hexyl, and the Iike.
pPigedidigen pigersgpeyl, mmgpkmlm@,rhemgpgpeﬁdm ar.!d t he
jficatiaon, "sat t, et erocyclic group"
R e R O A
h fe'fsgg?@ﬁ@gr Yhehfek aﬂ"?)tpetf(g&éﬂ%/ 'sﬁy%ﬁ?ﬂpecf 8ﬂ<§y‘?ﬂ Q'nn(gpgg)nally

east” one~ni trogen atom “especi-all
substituted saturated heterocyclic group, an optionally substituted acyl,

an optionally substituted unsaturated heterocyclic group, oxo, and the

like, and these substituents are the same as those defined in “optionally

substituted saturated heterocyclic group” for Y.

Examples of “aryl” for R?A, R2?B include an aromatic hydrocarbon
group having 6 to 14 carbon atoms, specifically, phenyl, naphthyl, and
the like. |

The term “optionally substituted unsaturated heterocyclic group”
for R2A) R?B means, for example, a 5- to 7-membered unsaturated
heterocyclic gfoup containing 1 to 4, preferably, 1 or 2 hetero atoms
selected from the group consisting of nitrogen atom, oxygen atom and
sulfuf atom which may have a substitutent(s), specifically, pyridyl,
pyrimidinyl, pyfazinyl, furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, and the like. The
unsaturated heterocyclic group may have a substituent(s) such as an
optionally di- or mono substituted amino (substituent: C;.4 alkyl, Ci.4
alkanoyl, etc.}, an optionally substituted alkyl (substituent: amino that
is mono- or di-substituted by Ci.4 alkyl, Ci.4 alkanoyl, etc.), or the like.

Preferred examples of a substituent_ for R?A, R?B include hydrogen
halogen, an optionally substituted alkyl, an optionally substituted .
alkoxy, an optionally substituted amino, cyano, carboxy, alkoxycarbonyl,

an optionally substituted carbamoyl or a carbonyl substituted by an



preferred are the said saturated heterocyclic groups
having a bond on 10 nitrogen atom Ring: O Nis

- preferably: RRAr"l:/ 0 O N O 2B NR N Y2A R2A or R
R28 15 Anong the conpounds. the present invention,

- the above- nentioned con‘pounc?s (1) to (110) are
pref-erred. The pharnmaceutically acceptable salt of t he
corrpound includes - a salt with an inorganic acid

n&mﬂbumtbsammted hdni;edoojocrlmwgmu;ac w.’bove all,
dr0|o C amg sul furic acid, nitric ac

by yorge clorg, bromp,smethyl, wmxamtbm BeARPHY,

R B, S AR S5 AP i,
- teatbihtoRPESioraShthinb aé%éﬁo éﬁf@oxﬁ%’e%&@d&rbﬁnﬁ% aric

acid, citric acid, nethanesulfonic acid
5 . etbpﬁanesmmﬂndmamﬂcabbammsm hwﬂhgl@bmbth@b@ethyzlalt
th an acidic . am n% aci d.such as_aspartic acid,
Paiaey e eTRholingcarbopl and pyarqlidiaylcasbenyhase preferred.

di ' I
Zf’m'%um 5FR M o U TR IR R B

t hyl th t hyatfol
@ R g fasict Fam n/Tord such geaine. ;i— R

0 in The_co 19 o\ pr.esen
mventﬂ%ﬁe cal be RﬁB t he of quaterR11aBry salt aﬂfﬂ
suaeh a quatefhary salt(tall s wi t hi dhhe scope (af) t he
present conpound (l). 5 Further, ,the conpound (I) of
the presegnt invent i ncl udes i ntram al

Rsol vat g ' the |A si dé
il 1
exi st R Eé\n o

as t ri/ ar bon)= on( s),
I someN—4and t he—
enggypasses one of (g9 2 (h)
1c
" <10
SN ‘ N
N
N H
(k) (1) (m) |
wherein (a) to (), (k) and (1) are preferred and (a), (b) and (k) are
;10 especially preferred. The following groups are particularly preferred.
D N—7 \
N
(2) (b) H
(k')

The term "alkyl" for R® means, for example, a straight chain or
branched chain alkyl group having 1 to 6, preferably 1 to 4 carbon
15 atoms, specifically, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-
butyl, pentyl, hexyl, and the like. Hydrogen is especially preferred for
R3,
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m xture of the isoners. Mreover, when the conmpound
(1) has a double 10 bond(s) or-a cycloal kyl ene group
‘having two or nore substituents on the ring, it my
exist- in the formof cis, ggfs or nmeso, and,. when the
conmpound (I) has an unsaturated bond such as carbonyl
it may exist .in the fromof a tautomerism The :
present conmpound (I) enconpasses ..one of, or a

mi xtThe tefmt Tadkyl" ifespRérmeahs, )P@idemmlp&t |a!st1faljght chain or
conpound (I) of the present i nventi on enconpasses a

blf%%h% BRI adlerhond Ravingti t@r@dpmim?)ly tElxémﬁl earbat
bR HEHIF RS VAR hOPSSA01 SRALS BYRERLERLLND Bopng v
S b R S o

Rtonpound of the present invention may be prepared
accord| ng to the follow ng processes. PROCESS 1: The
npBUHYE PF?SQﬁt @mlﬁ%@@m sanw.afcft@ﬂne@amotvehc @rep@’ad

4
#%@Y@f'é'oﬁ PR S TR onE - ead Sptuyrpged
abseased o B el bAESE o1l coEUg
preefermopoaredti{d 5&)d saturanee isetreatyolieagion®s haviliea bond on

condensati on of the conpound (I ) with the conmpound
nitregen age-be carried out by subjecting these
con‘pﬁﬂygs to a conventional

Jv,

is preferably:

2A -
« L4 W, L,
RZB N : X 2A
. or R
_ R2A R28
Among the compounds of the present invention, the above-

mentioned compounds (1) to (110) are preferred.

‘The pharmaceutically acceptable salt of the compound (I) 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, fumaric acid, maleic acid, lactic

-acid, malic acid, tartaric acid, citric acid, methanesulfonic acid,

ethanesulfon.ic acid, benzenesulfonic acid, etc.; salt with an acidic
amino acid such as aspértic acid, glutamic acid, etc.; salt with a metal
such as sodium, potassium, lithium, magnesium, calcium, alminum,
etc.; salt with an amine such as ammonia, methylamine, ethylamine,

ethanolamine, etc.; or a salt with a basic amino acid such as lysine,
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condensation reaction using-a condensing agent, or
converting the conpound (I1l1) into a reactive
derivative (an acid halide, a m xed anhydride, a
reactive ester, etc.), and r%ﬁcting with the compound
(I1). 10 (1) In cases wher e 3the conpound (I1) and the
conpound (Il1) are subjected to .a conventi onal :
condensation reaction, the reaction can be. carried
om@lithine, @f6c.appropri ate sol vent. The condensi ng agent
usable in the reaction includes
N, N-Tihe gormpewamd dHrafddic piesent Do ntibnecdny bedin( the form of

di met hyl am, nopr,opyl. ) car bodi i m de (E or. a . _
ST BARY SRR ARSI R U CERRES S i Withan dheqoppe of the
P yl -azi de (DPPA), di et hyl )

p%ﬁ%%?%ﬁ%ﬁ%ﬁ?ﬁ@'(%?@, and the |ike. Above all, DCC

EDC purtherhyde eofhpsude (f)harieef présditaheeneidn iHeudes a
_present reaction is generally carried out at a
intrampelenuiae saft. IoCinate,190Catdued ¢he likehi Besidaw; when the

| ower tegg rature can be selected 20 appropriately,

CORPREOEHa PGS aﬁhésylg%{&ﬂ%% CRrR@NPm(sh 15 CadepHist as an
COSE | _ . .
oA o iR RGP L DM SR AU Rt or

er, fFonger or a’s
méafureeo St eeifopde AR PVRRED P Wheh ftHREEREPBUNd ([Rhak™ double
- cases where a reactive derivative of the compound

b¢md(s) orsa gpeldvalkylhae@oppunavinlg twoics mone substitiahts an the

. reactive derivative in a 25 conventi onal manner such

ring, 1 aVescsp i thedPmapl Gisi drans rgdngsenyng, when the

' ' n ' I oLl de,. .t hi .1 br €
cBLPATIEN] 10387 i 0100 LSBLOEL A o B8y R G e
iratieh e edrdenatamessel. (heipidsent HophpeanhBomadfcompasses

et hyl chl or ocarbonate, isobutyl chlorocarbonate, etc.)

- 0RE OznORE i Mixmrerafddese igomersi chl or bbenzoyl chlori de,.

etc. .reactive 5 ester usin - hydr oxysucci ni mi de,
T by AnaRibEaT. e Sorberind T AP ke enert erention, ‘o
et
IR Ao R of Z¥gtbofanLs rRNoned dHovey Exdmples
ofapdedsagiincludeshbs®prapifed bg moteetng A functidghdngroup
appropriate solvent or wthout solvent in the

siele Ssnae agning oz clegbexy eseygprof akempewendd]) withThe
- process erein the conpound (I111) is converted into

Caw qltangi;gmtggtiirg%rp&r{g”ed for the present
BEGIURNIBE POIE CAORRINCBRI thE: TRYENDRONNVOI ves the

conversion into acid hali
The compound of the present invention may be prepared

according to the following processes.
PROCESS 1: The compound (I} of the present invention can be

prepared in the following manner.
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" reaction can. be accel erat ed by addi ng, as a catal yst,

di methylformam de or the like. 15 Furthernore, in the
above- nenti oned condensation reaction, the reaction
can be facilitated or accelerated by addi ng 4-

di net hyl am nopyri di ne or thé*®ike. The acid scavenger
that is used when needed includes, for exanple,

i norgani ¢ or organi c bases. Exarfpl es of inorganic
bases e&%@ i ncl ude al kal i gﬁlga)l carbongges (sodi um

car bonate, porassi um carbd cesj a at e,
tﬁb@]@d;\ogen c&a 4 i um
carbonhate;—potasst™um en ar bonat e,

al kal i netal - hydroxides (sodtum hydroxide,
' hydroxide, [lithium hd:f/& e, etc.).
Exanpl of organi c bases |nclude lir@ar tri 25 | ower

alkytﬁplnes (triethyl am ne, trlbutyYan1ne

di i soprbpyl et hyl am ne, etc.), cyclic tertiary-am nes
(1, 4-di azabi cycl o[ 2. 2. 2]octane, 1, %1)

di azabi_cycl o[ 4. 3. 0] non-5-ene,

whegeigi thésyaiRal @[%e@soql@ﬁa\@@@@b@we etc.), aromatic

o DREEPTRAERA YY) 5 T iR 0 Subjegting gompound (1
aﬁ@lal té’irﬁﬁ)ur?d QL) %%c?édsaddﬂ %&Qé‘ﬁéﬂ‘ ne, 30

di i sopropyl et hyI am ne and pyridine are preferred for
t he ‘PhesemdetSaticraof tlom cotipeaumddily vatlatres @empﬁuﬂ&e(@lll)
in_the present reactlon said acid scavenger

cap brecaigiod oyt RIhsUbipssing: Haese commoningts 1o agmwne@lthnal

ratur - 20C o the ref
oo e BbBrutERR A kP ing Azcat fon S HnE the
;
I R0a 1R e IR RS HEIE hllick o mmixed,
anhydtids, ancea@tiviecestsr, d¢tovpeerd readtimgerith ohe @m;ﬁ@und (I1).
reagfgson t| can_be selected appropriately, if
(Bec SR§es f‘crssfé@ saepeumndsdi\and the apseBOUnd (ﬁlﬁ)eare

SGILSEER P SEEA , NRH e ORLE STkt o
cExdbeat 1H3é1991%ﬁﬁb961at§ ebrefits TRBlefe?isihg a agent usable in

di chl oronet hane, dichl oroet hane, etc.), aro
thqt;/mémtanb@nsh.(dmlxdﬁeilcydbhexglcar}nlodnnmldee(m@) kiebhrys3-(3-

o L R e 8 oSS o,
&I Bi8iinGtGazdie RFDHCEiIIRNEA Iphosphoryl-azide (DPPA), d1ethy1
cyanophosphonate (DEPC), and the like. Above all, DCC, EDC or a
hydrochloride thereof is preferred.

The present reaction is generally carried out at a temperature of
0°C to 100°C; however, a higher or a lower temperature can be selected
appropriately, if necessary. The reaction time for the present reaction is
generally between 30 minutes and 24 hours; however, a longer or a
shorter reaction time can be selected appropriately, if necessary.

(2) In cases where a reactive derivative of the compound (III) is us.,ed.,
the compound (III) is converted into a reactive derivative in a

conventional manner such as, for example, into an acid halide using a



15

) 20

30

di met hyl formam de, N, N-di net hyl acetanmide,
1,3-dinmethyl-2 15 i m dazolidinone, etc.), nitriles
(acetonitrile, etc.), dinmethyl sulfoxide, pyridine,
2,6-lutidine, water, and the like. A m xed solvent
conprising two or nore of these solvents is al so
‘avai | abl e. Anong the sol vents, dichl oronet hane,
chloroforn] tol uene, xyl ene, tetrahydrofuran, dioxane,

la'f!ﬁi%:ﬁ%éﬂf ggx heel ciloMdl, TR SN 1a5RiAN %xalyl chloride,

di nmet i m dazol i di'none "and pyri di ne
etm )efaemdd %:mﬂ adihgd rod® Iumﬂnglaechlochd:am’tm‘rmtmester (methyl
N- di th | formam de, pyridine, and a m xed sol vent
N@é ee§§]é¥]|C§I1‘P’§PC@FBPEﬂF%dSOPRO@ESSOQOme@tﬁh@tC )

agp%&@d?m&%@e CRPIPACRLAPBLS,hrdlshRg Sfbacrive

eétoe usiﬁgcpm@l%ﬂfs&éaﬁlml&é Dhyrild be%i rlazole or p-

respectively, can be prepared i'n the

nrtaﬂphcnok}&tc( drld lawdr RlcahdR oAbk em&hﬁmﬁ e\fhyNes‘té‘ﬂ etc.).
~NL. OOYN, 4 HN R4 A YL N~R (II)
T%qa rg;;ultmg reastivs Arriyakive/isphean Y bjeciad RAcgn@yNthuonR

réactfar?“/'\th\qhé\“coﬁlg&&% (ﬁs_'zn an appropriate solvent or without
solvent in the pfesence of an acid scavenger, when needed.

The process wherein the compound (III) is converted into an acid
halide .is preferred for the present condensation reaction.

When the reaction involves the conversion into acid halide, the
reaction can be accelerated by adding, as a catalyst, dimethylformamide
or the like. | | |

Furthermore, in the above-mentioned condensation.reaction, the
reaction can be facilitated or accelerated by adding 4-
dimethylaminopyridine or the like.

The acid:scavenger that is used when needed includes, for
example, in'organic or organic bases. Examples of inorganic bases
include alkali metal carbonates (sodium carbonate, potassium

carbonate, cesium carbonate, etc.), alkali metal hydrogen carbonates

- (sodium hydrogen carbonate, potassium hydrogen carbonate, etc.) and

alkali metal hydroxides (sodium hydroxide, potassium hydroxide,
lithium hydroxide, etc.). Examples of organic bases include linear ‘tri-
lower alkylamines (triethylamine, 'tributylamine, diisopropylethylamine,

etc.), Cyclic tertiary-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.),

aromatic tertiary amines (N,N-dimethylaniline, N,N-diethylaniline, etc.),

pyridine, l_utidinc_:, collidine_, etc. Above all, triethylamine,

diisopropylethylamine and pyridine are preferred for the present -
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(I-b) (I-c ) wherein Y is cycloal kyl ene, R5-is

hydr ogen, al kyl, acyl, al koxycarbonyl or an

unsaturated heterocyclic group, R6 is an optionally

substituted alkyl or an una?turated het erocyclic

group, Gis an am no-protecting 5 group such as
‘tert-butoxycarbonyl, benzyl oxycarbonyl, etc., and the

ot her synbols are the sanme as defined above. The :
reachipaund aH abx)d saavdregarrienaseedirbyh e preseat rgacion, said acid

conmpound (I1) with a conpound (Ill-a) to give a
S‘W@BGH@@I’ sgive gAdk S@lﬁﬁg‘?ng the ami no-protecting

pr egg?%gug%eﬁe%{q%&hgﬁé& und SF?C& p)u(;)a?tt Q?@(lm%gg‘pq,rg of -
2@Ickyd Bhe P! eshpacabdenyde s%flvérne Hﬁ{(}%raa O

condensati o tween the COfT'pOUI’]

temmxmnnde cahl be aplezaed kpprepriagely)if ngodssarsi Mhekeaction
conditions_to those described in PROCESS 1. 15 The
tla@plﬁo&ee“tetra&lﬁ Reytwesmpdlminutes)andi2 b Botasy hewe@gr, dyomger
enerall used in the field of s het
o AR PR b sedfesmu Oy, Hicessary.
conpouaskdslodkre 3 81k PY AXXEAROGNY LontiBRs38bH R4ction
conpound can be treat erc} th an acid ? e.g.,

atbdr, oty Drdre satveht whidh Idues eritediseutlsitle reaction can be
nmet hanesul fonic acid, etc.) in an appropriate solvent
ugefl,0Ra fEamples m}@g@ﬁ@ﬁealnsolémw Ghier@ﬁogn dichloromethane,

o b SLERRE EB5h ari £4C by T RO Toen ot dokyami ifiene.
et@f), eonmauee(tyl @th@?ndﬁgtf%ngm @1?%6 Cfﬁgah%&’ﬂﬁhf&g if¥fkane,

conmpound (I-b) wth ‘an

1 Zpfimpthatyethanesetc.j;redtbes (nthyEaeetatfe ete.plaeiides (N,N-
agent. In the_ reductive al kyl ati on, reduci ng
diggeffvdformamire. iy N-gimethylagesanntige lb%ﬂiinlﬁtbyl an be

L U SRR e L
pPaEY A bdetiEipd WateYaRRd Reeahydr 'Ad&mga%oltéhtt &ﬁnﬁnsmg

reductive alkylafion, any inert solvent which does
tve St umbre hethesc solventais biscusedllably. Axesgpg ¢he solvents,

enat.ed sol vent (chl orof orm dichl or omet hane,
AU ABPE U & BFeloFm doHarae (R ey fetranydrofiirar, dioxane,

N,N-dimethylformamide, N,N-dimethylacetamide, l,3-d1methyl—2-
imidazolidinone and pyridine are preferred, and dichloromethane,
chloroform, N,N-dimethylformamide, pyridine, and a mixed solvent

thereof are especially preferred.

PROCESS 2: Among the compounds (I), compounds wherein Y is

cycloalkyl substituted by -N(G)RS, -NHRS and -N(R5)CH2RS, i.e., the
compounds (I-a}, (I-b) and (I-c), respectively, can be prepared in the

following manner.
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15 ether, diisopropyl ether, tetrahydrofuran, dioxane,

1, 2-di met hoxyet hane, etc.), am des

(N, N-di net hyl f ormam de, N; N-di et hyl acet am de, 1, 3-

di met hyl - 2-i m dazol i di none, 4gtc.), nitriles

(acetonitrile, etc.), aromatic hydrocarbons (benzene,

tol uene, xylene, etc.), alcohols (nethanol, ethanol,

propanol, etc.), water, and the like. A m xed sol vent

)20 conprising two or nore ognﬁgﬁﬁe solvents is also
e all,

avai | abl e, when needed. Abo

di chl ori%gt hane, tetrahydrof u;\{i;%s 1,2- di \hhane,
nmet hanol®, etf1anol anoh, t i
Fof Dy e Nr SRR i) ) y

t

hper at UPe of the sol vent, preferab@ @ _
tenﬁ'@“aﬁure of under ice-cooling to rgom nmprPat ur e.

di chl oronet hane,

io al
i gt a of 10¢ t oG he reflux

~

The reaction time is generally between\\ab—mninut es and
24 houiry; however, a longer. or a shorter re@ction
time can be selected appropriately, if gicaszsary. The

" present reaction can al so be conducted

talytic 30

hydr ogenati on Logsi ng hydrogen under a netal catalyst

(pal | adi um 45R”carbeq, pl ati num car bon,Rpl agiaum
oxi de, Rangy Nig etc.) in pl tmlﬁ@
above- i oned r eduti nR°atEnt s. t re :

—+eaeti O any iQert solvent—wmhic n@ disturb

t he reaw\cgn be used, for exaQ@rl N _ejhers (diethyl
et her, di| sopRop 5 5 ether, tetrahidr d:Rurz}i_{s di oxane,
1, 2- di mret’hoxye e, etc.), am des A~ 1 7

(N, N-di met hyl f orygm de, N, N-di met hyl acetam R®

1, 3-di et hyl - 2- i m dazol i di none, etc.), est £ra (et hyl
acetate, et(d-y») aromatic hydrocarbongI-§ penzene,

tol uene, xylene, etc.), alcohols (nethanol, ethanol,

SRR Rl B 200 HEeh! Bl At

oA Udd t@ratéd dRREARIYICHE &ro

& ialdn optionally substituted

tetrahydrofuran, N, N-di met hy f or nani de, nethanol and
aliyhanain unsatpratiedr hettrotydipgesamt Grisaan iagninicsprotecting

e
g

ner al carried out at a t erature of - 10C to the
R ERC{“)&%EGF&QH%’WF&?}H%“@@&{%W?OWEPEM’W&» apg ghe

otflb‘;eg%fy‘;ngfé?lfsg%fg 048 nd 5§ PRldd'GobPe F 0OM tenperature.

The compound (I-b) can be prepared by condensing a compound

(I1) with a compound (III-a) to give a compound (I-a}, and removing the

amino-protecting group. Subsequently, the compound (I-c) can be

prepared by subjecting the compound (I-b) to reductive alkylation using

. an aldehyde of the formula: R6CHO.

The condensation between the compound (II) and the compound

(Illl-a) can be carried out under similar conditions to those described in

PROCESS 1.

The deprotection of compound (I-a) can be carried out by a

method generally used in the field of synthetic organic chemistry. For

instance, when G of the compound (1-a) is tert-butoxycarbonyl, the said
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time is generally between 30 m nutes and 24 hours;
however, a longer or a shorter reaction time can be
sel ected appropriately, if necessary. Further, an
organi c acid such as acetic acid, or a nlneral acid
such as hydrochloric acid céﬁ'also be added in order
to facilitate the 20 reductive al kyl ation. PROCESS 3:
The conpound (1) of the present invention can al so be

cdiﬁl\lﬁﬁﬁh@dcmii‘ Hel@ehdd Mt @n”ﬁ@i'(‘ie(e %R%Rﬁ%cﬁﬁ)rld a@@ R
X O\N- (~)\N-/ O OY N, RAAY A

-triffaorfdadeticl a)mdy\krmténamdéwlﬁ)rhy dml)@,edﬂtc |Gh . énazlﬁap'rloprmte

a. car boxy- protectlna group, and 46 the other synbols
ro

solvenhidigganaetetanby fvﬁén@@ﬁbﬁh@@pt@m, @@hl%@meﬁmed

ctbribRug s dat HTBANRS e Din BRE e RBAA, 5.

t he TREREENL!IGE Wicatbrd Be cérrg[gm’ﬁ’&'t ﬂb{J cQFrled out by

carried by heating the compou Wi vent or

relay tiontber tompduhed ¢ebperitid ahVé:lddhiy@edR?@H@}snoam ng
al m num am de conpound in the presence of tri-I|ower
appIgRTiaiensient i thennegeareof gnjeduaag agent.

appr SO PES PUAUER R frort apl b e Aactilsipallp not affect
tHd é@mdé%drﬂi bhe dBBkI9Ekd, A 'e%ﬁfﬂp gglt hePEofiic ‘PlF‘d@l‘i‘ﬁétal

not disturb the reaction can be use for exanple

retbl @dggregeads solckeas sodihhrobotohydriddj sbdnrmneiduenexy
di chl orget hane, etc.), arqQmatic hydrocarbons (benzene,
berphjuiride x§ading cy¥peio) borahyedride ortst hyl ether,

3, o B HEP K FhORG B T Yo en aoes no

dﬁ;'tﬁ% tﬁMefI‘ééEﬁBhd@an 'He'\hgédmito?%)éﬁﬁ{)@n}gﬁﬁ enated olvents
1, 3-di met hyl - 2- i m dazol i di none %drocar ons
(C@h@xﬂnm, eluchl)o;romathIaMI dicih formettemne, mﬁm)detteers (diethyl .
lutidine, er, the like, and a m xed sol vent
%&%W@PH@OPMJDC s G 2B AP ABYETS liogans, 1 grsimethpxyethane,
el SRR REN R §imethylformamide, N,N-dimethylacetamide, 1,3-
dimethyl-2-imidazolidinone, etc.}, nitriles (acetomtrlle etc.), aromatic .

.hydrocarbons (benzene toluene, xylene, etc.), alcohols (methanol,

- ethanol, propanol, etc.), water, and the like. A mixed solvent

compriSing two or more of these solvents is also available, when needed.
Above all, dichloromethane, dichloroethane, tetrahydrofuran, 1,2-
dimethoxyethane, methanol, ethanol, propanol, and the like are
preferred. |

The reductive alkylation is generally carried out at a temperature
of -10°C to the reflux temperature of the solvent, preferably at a
temperature of under ice-cooling to room temperature. The reaction
time is generally between 30 minutes and 24 hours; however, a longer
or a shorter reaction time can be selected appropriately, if necessary.
| The preeent reaction can also be conducted by catalytic

hydrogenation using hydrogen under a metal catalyst (palladium-



chloroform toluene, xylene and hexane are especially
preferred. )20 The present reaction can be carried out
in a wide range of tenperature fromunder cooling to
under heating, for exanple, from- 10C to the boiling
poi nt of the solvent, and eﬁﬁbcially preferably froma
tenperature under ice-cooling to 60C. The reaction
time varies depending on the solvent used; however,

carbors glafeiahlcarbehvesatihudi Gx28e 2RaneyNicker, &fte!) 3l Mace of
between 2 and 8 hours. PROCESS 4: Anong the conpounds
thea abovermoniioned reducerg aBénis hydrogen and Ring: 47

\' I Ois RARA 0O RBY 1/ or RRB N/ 5 wherein

t he ¥y HMOPEESETY Teaction, Ry MM solverd which dogsmpfuditurb

o] R AP Bl b M e Slsopropnt
5 et thRaRyARSTUTHAD A Gx A&, P,Q-Qﬁﬁieﬂ?&g,%bﬁ‘éﬁe, €8d),08mides
prepared in the follow ng nanner. 4
(N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-
imidazolidinone, etc.), esters (ethyl acetate, etc.), aromatic hydrocarbons
(benzene, toluene, xylene, etc.), alcohols (methanol, ethanol, propanol,
etc.), water, and the like. A mixed solvent comprising two or more of
10 these solvents is also available, if appropriate. Above all,
tetrahydrofuran, N,N-dimethylformamide, methanol and ethanol are
preferred.
The present reaction is generally carried out at a temperature of -
10°C to the reflux temperature of the solvent, preferably at é
15 temperature of under ice-cooling to room temperature. The reaction
time is generally between 30 minutes and 24 hours; however, a longer
or a shorter reaction time can be selected appropriately, if neces'sary.
Further, an organic acid such as acetic acid, or a mineral acid
such as hydrochloric acid can also be added in order to facilitate the
.20 . reductive alkylation. _
PROCESS 3: The compound (I) of the present invention can also be

- prepared in the following manner.

o on D oo ®
@/\/X_% > @N@

. N\

A AL

\Y Y

(IV) (1)

wherein R is hydrogen, C;.4 alkyl, or a.carboxy-protecting group, and
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( VIl-a) 0 Hal}NXR3 | 30HRCNCNO (VI-a)
(VMIll-a) R3 Cyclization O\ NX N/ O NH2 (lIl-a)
wherein Hal is a hal ogen such as chloro, brono, or the
~like, and the other synbols are as defined above. (1)
The 0-al kyl ati on reaction oftba conmpound (VI-a) can be
carried out 5 in the presence of a base in an
appropriate solvent, if necessary. The base usable in
thiehetHeradyiyballsi Dt 48 elefighRsl, abo¥e.exanpl e, inorganic and
organi ¢ bases. Exanpl es of inorganic base include
al kal'he comtpiund(boan bs prepdrednbyasyjeating dopaysiwnd (IV)
al kali et al

carbonate, cesium carbonate, étc.),
a*@é’r%%@ﬁ’ob‘é’tdbé}r)at@e%or( AP IMYERSYRR- 10 car bonat e,
0

pot ass| r a ' '
Ry oy G0t adsh RacRRAt mEbombor i d ) aPihiths
cdrhbbuwd (V) doxbe&areicd by mding bige lcbkepolhAdE Reithout solvent,
0-al kyl ation, a halide (sodiumiodide, 1ithiumiodide,
ompby aesivaniing dhdesorhpohindniVrinhd decoreespondiprgabmniiiy, amide
an iodide ((sodium iodide, lithjum]jodide, potassium
cqrgaryed & é,hf; pr%sq;sfeedo{j H@gpwsr ally B se.

RO R O ME b gl i .
apibicv4ePidleéhy | 81 ReacBhg with &Y 6binpourd (Vg Y- am nes
(1, 4-di azabi cycl o[ 2. 2. 2] oCt ane,

1, 5-I Hrabtagtvim 40P i0¢rt suivesdt wiech does not disturb the

1, 8- di [ I .4.0 -7-ene, etc.), aromatic
: rqa’@%iq%%z,r? %Cl’igeé’,[ f%r exa]nggfje?%aloggnated sol)vents ?chlolroform,

dichloromethane, dichloroethane, etc.), aromatic 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.), hydrocarbons (hexane, etc.), dimethyl sulfoxide,
pyridine, 2,6-lutidine, water, and the like, and a mixed solvent
comprising two or more of these solveﬁts. Above all, dichloromethane,
chloroform, toluen_e; xylene and hexane are especially preferred.

The present reaction can be carried out in a wide range of
temperature from under cooling to under heating, for example, from -
10°C to the boiling point of the solvent, and especially preferably from a
temperature under ice-cooling to 60°C. The reaction time varies
depending on the solvent used; however, it is generally between 1 and
24 hours, preferably between 2 and 8 hours.

PROCESS 4: _
Among the compounds (II}, a compound wherein R* is hydrogen

and Ring:



am nes (N, N-di methylaniline, N, N-diethylaniline, 4-

di met hyl am nopyri dine, etc.), pyridine, |utidine,

collidine, etc. Besides, a base such as alkali netal

al koxi des (sodi um net hoxi de, potassi um butoxi de,

etc.) is also available. An kali nmetal carbonate is

especially 5 preferred for the present reaction. These

bases can al so serve as a solvent in the present
reaction. In the O al kylation, any inert solvent which
does not disturb the reaction can be used, for
examdd e, ketones (acetone, nethylethyl ketone, etc.),
may c hydrocarbons (benzene, tol uene, xylene,

YT ethers 10 (di'ethyl ether, diisopropyl ether,
is;tetrahydrofur_an, di oxane, 1,2- dinethoxyethane, etc.),
am des (N, N-di net hyl formam de, N, N- di net hyl acet am de,
1, 3adi nethyl - 2-i m dazo bﬁinone, etc.), nitriles

(RS oni@rile etc.), Qi th sul foxi de, pyri di ne,
R?a -1 g Orand t heg m xed. sol vent
co j &4 two or e e spolvents is also 15

avai bl e. Above all, ketones and am des are

wBiGFeE, B o PP B 0 e AR ks (HBDR, A P RRAT of the

foredhleiiigmperature of the solvent. The reaction tine
i's generally bet ween 30 m nutes and 24 hours; however,
a Iongak or shorter reaction time can be sel ected

AP P riay |f necessary. 20 (2) The cyclization
ct|-- of .conpound (VIll-a) can be carried out
-atuyg MAth a base in an appropriate solvent, if

nece The cyclization can be carried out using a
S|n1lar base to that described in regard to
O al kyl ati on above, preferably, a base of al kal
netal(d&ﬁbbnates pot assi um t - but oxi de or cyclic
ertjary-amnes. 25 In cases where a solvent is used
TEMETEYE] i zation, any inert solvent which does not
hstyhb the reaction can be used, for exanple,
|§§JEn2§ (acetone, nethylethyl ketone, etc.), aromatic
arbons (benzene, toluene, xylene, etc.), ethers
(diethyl ether, diisopropyl ether, tetrahydrofuran,
isli oxane, 1, 2-di nmet hoxyet hane, etc.), amides (N, N 30
dlnethylfornan1de N, N- di net hyl acet am de,
E%dlnethyl 250 im ol idinone, etc.), nitriles
ggc ile, etc.), (et hanol
) oor R2E

SN
and the other symbols are as defined above, can be prepared in the

following manner.
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et hanol , propanol, 2-butanol, t-butanol, etc.),
~dimethyl sulfoxide, pyridine, 2,6-lutidine, and the
l'i ke. A m xed solvent conprising two or nore of these
solvents is also avail able. Above all, ketones, am des
and 5 al cohols are preferre@ﬁ and
N, N- di net hyl acet am de,. 1, 3-di net hyl -2- i m dazoli di none
and t-butanol are especially preferred. The present
reaction is generally carried out at a tenperature of
under ice-cooling to f¥dIefl ux tenperature of the
sol vent. The re"ctio time for the cyclization is
gener al | y Hatwe ggf;>nutes and 24 hggrs; 10
however, a |onger|o shorter reaction tj can be .
| eotpd appropriRiely, if necgSsarQ. WROZESS 5
EEE%?S the—eeﬁaeaﬁés—f++}r—&-coé@i\nd¥ﬁﬁ rein R4 is
Ogen and Ring: 0/ 15is R~ @WR-YR- NO R2B |
R2B or N- K N. / / R 2B N wherein the synbols are
_dafi ned above, that is, a conpou .the formula
(?ﬂ_gg): RB i20N~XJ 0 N 20@?%)) wherein
Ring: X21 / 51

. R3
Cyclization @ 0 \N—®
‘ ‘f/ O

(O-a)

wherein Hal is a halogen such as chloro, bromo, or the like, and the

other symbols are as defined above.
(1) The O-alkylation reaction of a compound (VI-a) can be carried out
in the presence of a base in an appropriate solvent, if necessary.

The base usable in the O-alkylatio_n includes, for example,

inorganic and organic bases:. Examples of inorganic base include alkali

metal carbonates (sodium carbonate, pbtassium carbonate, cesium

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

‘carbonate, potassium hydrogen carbonate, etc.), alkali metal hydroxides

(sodium hydroxide, potassium hydroxide, lithium hydroxide, etc.), and
the like. In the O-alkylation, a halide (sodium iodide, lithium iodide,
potassium iodide, lithium bromide, etc.), preferably, an iodide ((sodium
iodide, lithium iodide, potassiurn iodide, etc.) is used together with a
base.

Examples of organic bases include linear tri-lower alkylamines
(triethylamine, tributylamine, diisopropylethylamine, etc.), cyclic
tertiary-amines (1,4-diazabicyclo[2.2.2]octane, 1,5-diazabicyclo[4.3.0]-

non-5S-ene, 1,8-diazabicyclo[5.4.0Jundec-7-ene, etc.), aromatic tertiary
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is RAORAORAN):0 NRRBI RRBI O N, N/ ~
/| R2 B :~/ and the other synbols are as defined
above, can be prepared in the follow ng manner.
(MI-b) O0OHOJ~ N(: "3 "~~~ eCCNHal R320CNO
(MI-b) ( VIII-b) RCycliz#9on 2 ON- X) 0 NH2 5
. (I'l-b ) wherein the synbols are as defined above. (1)
The reaction between a conpound (VI-b) and a conpound
= +:i.ed ' -nresance of a base
el P R B NNt B B R Bl s of
dﬁﬁ@tkﬁﬂéﬁﬁﬁé?ﬂiﬁﬁim@, étlee), pyeREink, Ie@aidQrolh¢inedetc1Besides,
al kal'i netal carbonat es (sodi um carbonate, potassium
a basbonutle as cdkalime tal dkakid e e tsodjumatdedhioximbt, ghotassium

hydr.i des (sodi um hydride, etc.) and | kal i netal X
blaf/qeaséﬁde@-kgsoﬂliserﬁ {%ﬂ;i dfen %%@Jaégﬂ@iqag pRgE o FaRECially
. : I j hydy i de.i [ |
ok RS Ak LU 5L S PRLI b e as o
sdIdefht oh FREMrekenfpEaEtgon N, N-di net hyl acet ami de, 1,3- 15
di met hyl - 2-1i m dazol i di none, etc.)and ethers (diethyl
et heln, thi¢ Gapindpyion, any inert solvent which does not disturb the

reaction can be used, for example, ketones (acetone, methylethyl ketone,

etc.), aromatic hydrocarbons (benzene, toluene, xylene, etc.), ethers
(diethyl ether, diisopropyl ether, tetrahydrofuran, dioxahe, 1,2-
dimethoxyethane, etc.), amides (N,N-dimethylformamide, N,N-

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

(acetonitrile, etc.), dimethyl sulfoxide, pyridine, 2,6-lutidine, and the
like. A r_niXed.solvent compriSing two or more of these solvents is also
available. Above all, ketones and amides are preferred.

_ | The present reaction is generally carried out at a temperature of
under ice-cooling to the reflux temperature of the solvent. The reaction
time is generally between 30 minutes and 24 hours; however, a longer
or a shorter reaction time can be selected appropriately, if necessary.
(2) The cyclization reaction of the compound (VIII-a) can be carried |
out by treating with a base in an appropriate solvent, if necessary.

- The cyclization can be carried out using a similar base to that
described in regard to O-alkylation above, preferably, a base of alkali
metal carbonates, potassium t-butoxide or cyclic tertiary-amines.

In cases where a solvent is used in the cyclization, any inert
solvent which does not disturb the reaction can be used, for example,
ketones (acetone, methylethyl ketone, etc.), .arornatic hydrocarbons

(benzene, toluene, xylene, etc.), ethers (diethyl ether, diisopropy! ether,

- tetrahydrofuran, dioxane, 1,2-dimethoxyethane, etc.), amides (N,N-

dimethylformamide, N,N—dimethylaéetamide, 1,3-dimethyl-2-



''10

15

20

et her, tetrahydrofuran, dioxane, 1,2-dinethoxyethane,
etc.). Above all, N, N-dinethylfornmam de,

N, N- di net hyl acet am de, 1, 3-dinmethyl-2 im dazoli di none,
and the like are preferred. 32 (2) The cyclization
reaction of the conmpound (V5 I-b) can be carried out
under simlar conditions to those used in the :
cyclization reaction described in PROCESS 3. PROCESS

infidabolid i ReENdn{thit}s ?@cfbtbﬁlﬂiﬂépét@}j d180h88 (methanol,
foIIovvlngmanner (ren) OR HOOC-A Y NI 0 OR

ethBRO 1 (pIgrRNOL( RXpurgnot, t(bu/l)enolhetce) rditethyy sitloxide e

I R e T
mbPe %g f5akd %Bng%%&ﬁé Ay 30811&8[1: eR%%‘vla o, Ko Eé‘cé]}n%es and
carr m con 1rons

al@!@ﬁ@td QﬁdpréfeMMN-&iﬁiﬁ@ﬁﬁsaZeta&ﬁm& 1,Bedimethyl-2-
compounds (1 X), a conpound wherein R4 is hydr ogen can
infidagobdinant andtﬂabut@moba\rmgsmaﬁy prefgnred) 0 OH Hai
OR OO0 N.R ~CNCN1S %VI,IA-C%/CIlzatlon
@pﬁegpnq\mctmn 1s ge erally arried out at temperature of
under ice-cooling to the reflux temperature of the solvent. The reaction
time for the cyclization is generally between 30 minutes and 24 hours;
however, a longer or a shorter reaction time can be selected
appropriately, if necessary.
PROCESS 5:
Among the compounds (II}, a compound wherein R? is hydrogen

and Ring:
. O
gV,
1s
R4 2A R
R%E O 2: N0 or I/NI[/\O)
N\l p R \| p N Y
J R2B

wherein the symbols are as deﬁned above, that is, a compound of the

formula (II-b):

M'@

(1I-b)

wherein Ring:
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15 (I X-a) wherein the synbols are as defined above:
53 The conpound (1 X-a) can be prepared by subjecting
a compound (VI-a) and a compound (VII-c) to
O al kylation in the presence_of a base, and cyclizing .
the resulting conmpound VII 19¢. The respective
reactions for O alkylation and cyclization can be
carried out under simlar 5 conditions to those

is descri bed in PROCESS 4. PROCESS 8. The conpound
(M1-a) can be prepared in the foll ow ng manner.
HA) HN( ) O Q3 Hal Hall - RAAN- - ( X) OH1

S

B oV11- a) Nin®he synbol Q_defi ned
R el 19 The qﬁfﬂ;ﬁgﬁﬁ({?l-% can be plepdred by
subj Mg a conpo ) and a mpdlnd (XI)'to a

conventional condensation reacti dh using a condensing
andoei¥ otleér BYmRlY aré aRdidieed IRRRENEah Pe nPfHepDaI%d in the
reactive erivative (an acid halide, a m xed
foldowmity e ner.r eacti ve ester, etc.), and reacting with
t he conpound (XI). 15({H§P resent reaction can be
carried out und the‘si'm conditions to those
descri bed in EgggES L. The process wherein a
reactive deif |Nid hal i de) of g®npound (x) is
used is particul atl 0

referred P%Xé ‘@O The
nd (VI1-b) B3n be prepar the' flof Lowi ng
: 54 Hal ACONa ACU™ K .

ner. C C
CN ¥ cN O
(VI-b) (VII-b )
o R3 |
Cyclization ‘ @ 0 N@
‘;r/ o)
NH
(I-b)

wherein the symbols are as defined above. _

(1) The reaction between a compound (VI-b} and a cdmpound (VII-b)
can be carried out in the presence of a base in an appropriate solvent, if
necesséry. Examples of the base usable in the present reaction include
alkali metal carbonates (sodium éarbonate, potassium carbonate,

cesium carbonate, etc.), alkali metal hydrides (sodium hydride, etc.) and

- alkali metal alkoxides (sodium methoxide, potassium tert-butokide, etc.).

Above all, sodium hydride is particularly preferred. The solvents
include amides (N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-
dimethyl-2-imidazolidinone, etc.)and ethers (diethyl ether, diisopropyl
ether,' tetrahydrofuran, dioxane, 1,2-dimethoxyethane, etc.). Above all,
N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-

imidazolidinone, and the like are preferred.



N~ NXR3 3 (Ml-a) (XIl) Or HQ NOR3 ( VII-b )
wherein Ac is acetyl and other synbols are as defined
above. The compound (VII-b) can be prepared by
reacting a conpound (VIl-a) with sodiumacetate in an
“appropriate solvent in acco dance with 5 a :
conventional method, for converting a halide into a
hydr oxyl group, and subjecting the resulting conpound
(2( XI' 17hé eysbiaidby Seactién fdhe! ¥smpound(MlebpegaesY carried
reaction, any inert solvent which does not disturb
outhundeasimilarceanditionsdo, thst ustdiés the cyclization reaction

(N, N dj rre%{ﬁ/ r ide, N, N dinethylacetani de,
deﬁcﬁiﬁqciwé‘? a-)é-%isgig]azol i di none, etc.) are preferred.
.esent reaction is generally carried out at a
th%—g%-lﬂég%l%dre of 0C to 100C however, a higher or a
5 | oweThé G HE §I\GathID BeSetesired inahy illovdhe! manndr.

necessary. The reaction tinme’'is generally between 30
m nutes and 24 hours; ho{Mey, a longer or a shorter

geacy ong-Rre ca'O A8 ected apppeoprOat eQyR i f
es. 15 d I1-b AN Jpepr epar ed by
' ng(j he conpound (XII) wth & or g@ni c base or

the4Ni ke in a sol vent such as aIcoMQ%,N(ngthanol

ethanoR” etc.), water or the like, orl wiRh an al kal

ne{al al koxi de or an inorganic baseAw, an i nert

- so - The inorganic base wusable in ‘the present
reaction includes al kali netal carboqq (sodi um 20
carbonate, potassium carbonate, etc.), alkali neta

THIERBE ol . g ekal g 2o b oo

al Kal i met al car bonat es

ar e PRPROMApbUnAI (EFecd®be phepatied By kalbjed®igla compound
al koxi de usable in the present reaction includes ,
(I¥pandna merhpeund, (lIpocacendemn sation ngaokipte, The ¢onldensation

like. In the present .reaction, ..an It I nt i ch.
10 - rqj%:égorhsgn&%fzg;rﬁg out un exl' s1nm11ar></:on ?tlonéc’ ?ovc ose cI:scnbed

in PROCESS 1.
PROCESS 7:
Among the compounds (IX), a compound wherein R* is hydrogen

can be prepared in the following manner.
| | (VII-¢)

o)
OH Hal\)_ko,R‘

O
X ey
CN CN

(VI-a) (VI ¢)
- Cyclization | @:O O-R
> y/, 0
NH,
15 ( IX-a )

wherein the symbols are as defined above.
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the reaction can be used, for exanple, alcohols

(met hanol, ethanol, 5 propanol, 2-butanol, etc.),

wat er, am des (N, N-di net hyl fornmam de, N, N-

di net hyl acet am de, 1, 3-dine ?yl - 2-im dazol i di none,

etc.), ethers (diethyl eth di i sopropyl ether,

t et rahydrof uran, di oxane, 1, 2- dinethoxyethane, etc.),
and the like. A mxed solvent conprising two or nore -
of tTes eosgionand $1X-8) absobapatpattd byAbovjectihg,a compound
nmet hanpl and water 10 are preferred, PROCESS 10:

(Virf i d RCEBRABORIY T 10 - allayléém;bmahmﬁémcmgf Asbase,

mﬂégﬁﬁﬁ%%c%ﬁ@%%ﬂpﬁ%ﬂ%%m | PR EsPRBRSE reactions

TorNa Hd HSFSGZAt o n- &r’f‘be@ﬁnéﬂ"bu‘@hr(&grlémﬁlér 15

V\herel n Ra is al Kyl such as nethyl, and the other
caytibions tar those d«:mfrnbmﬂlmm@CEBﬁa%onpound (XI1'1-b)

can. be prepared by converting the conmpound (XII) into
R%Q&;@l%%@ﬁd (XIn1r) through Curti us Rearrangerrent '

e S BomBLE VLR, SRR iel Pad R ldhner.

presence of a base qagg i f necessary, an activating
' h an al cohol. The conpound

agent, and treating
(XI11-a) caHpar ed by hydrolyzing the conpound
(XI'I1-b). Exa s 0Of the base@lsable in the Curtius

Rear @ngenent reacti ncllude et hyl am ne,
Heili_sdp @j_g -ethyl ani ne, gﬁgll\rgk he activating

agent ble in the Curtius Rearg? ent reaction,

when needed, includes nethyl chl ocar bonat e, et hyl

chlg%E car bonat e, isopropyl chl or({gﬁ nat e, i sobutyl
chl( carbonate, 5 phenyl chl or 6chna ate, and the

| i ke. The azi de conpound, usable in the Curtius

WREEFIFalifeMBRPOLS a5¢ BSdielingd a@8¥esodi um azi de,

di pheny | BRGSHIRE YV 2L 8an P EASa KBy subjecting a compound
(X) and a compound (XI) to a conventional condensation reaction using
a condensing agent, or by converting the compound (X) into a reactive
derivative (an acid halide, a mixed anhydride, a reactive ester, etc.), and
reacting with the compound (XI). |

The present reaction can be carried out under the similar
condition-s.to those described in PROCESS 1. The process wherein a
reactive derivative (acid halide) of compound (x) is used is particularly
preferred.

PROCESS 9:

The compound (VII-b) can be prepared in the following manner.
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Exanpl es of the solvent -usable in the Curtius

Rear rangenent reaction include tol uene, xylene,
benzene, tetrahydrofuran, dioxane, 10 ethylene glyco
di met hyl ether, dinethylforman de, chl oroform :
di chl or oet hane, et hyl acet at¥ acetonitrile, _
tert-butyl alcohol, and the I|ike. Wen tert-butyl

al cohol is used as a solvent, the al cohol treatnent
bel oypi s not necessarily requigepd and the conpound

be AcDN4 ne?\&?ly t hr oagh\ t he
e’d—rrearr’rEn . Thblus

it reaction is generalby arried out at a

tenperature of -20C to 150C, however, a higher or a
| ower. tenperature can be selected, if necessary. The
reacthmchﬁp for the Curtius R@a(n ngenent reaction
is generally between 30 m nutes and 10 hours;
however, a longgy or 20 shorter reaction tinme can be
sel ect ed, Fﬁ)ggﬂgss. Exanpl es of al cohol usable in
t he—prepear atioh o & onpound (Xl I1-b) include
strai ght chain orlgranthed chain Cl-4 al cohol s that
may have phenyI,RspecificaIIy, nmet hanol , et hanol
tert-butyl al cohol, benzyl alcohol, and the like. 25
The reaction for(siaini ng the compound (XII1-b) is
generally carried out" at a tenperature of -20C to the

whefréinx At dsearedy Lard dthehesynsoblseate abastinerd, atbovd. gher

or a_|ower tenperature can be selected, if necessary.
The FB&QamBROUNG(MID) senabainigpered donirasitng xigomppund

[ ' | ¥ ween 30 nmnutes and 24 hours; .
(VT oD oty e Ea eCs Aeto E l F H Bhforgpee with
¢ r;
S T oL Ton b Verting BPRERASIIK( RaB Sl ERadD,
apflsubjeyrting thebjestlting ¢drapoarmb(KH) (oXivolydis oa hydrolysis.
known. _reaction for hydrolysis general I%/ used in the

fi el th 6RE FyRERBE Feaciiganty 15echapivent ywhioRotessne disturb
off e S TRRUAE, e U PEESRIS (KL IR RAL T -

| dietiodakpemidd, 1 Bedimetsy1od-imidazolidinone, etc.) are preferred.

The present reaction is generally carried out at a temperature of
0°C to 100°C; however, a higher or a lower temperature can be selected

appropriately, if necessary. The reaction time is generally between 30

- minutes and 24 hours; however, a longer or a shorter reaction time can

be selected appropriately, if necessary.

The compound (VII-b) can bé prepared by treating the compound
(XII) with an inorganic base or the like in a solvent such as alcohol
(methanol, ethanol, etc.), water or the like, or with an alkali metal
alkoxide or an inorganic base in an inert solvent. The inorganic base
usable in the present reaction includes alkali metal carbonates (sodium

carbonate, potassium carbonate, etc.), alkali metal hydroxides (sodium

.hydroxide, potassium hydroxide, lithium hydroxide, etc.),. and alkali

metal carbonates are especially preferred.
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synthetic organic chem stry. Wien a conpound of the

present 10 invention has a carbanoyl group or an am de
group, it can be N alkylated by a nmethod known in the
field of synthetic organic chem stry. Wen a conpound

. of the present invention hasSSa carboxyl group, it can

be esterified or am dated by a nethod known in the
field of synthetic organic chemstry. Wen a conpound

~of thiee pnRSERhetdlvARbkIe B3ShRMNLEh@Preserdl retittH Hcludes
It can be converted into correspondi ng carboxylic

- Setiugn raemneapdtmmm téntebigtoxigidy ahgdhe like.

red on by a nmethod known in the field of synthetic:'- .
or ot ESE Rebp Sl Teathtan SITE RO SaiveRt PIRICdasiior disturb

t é“i’éﬂgtid}{‘cgﬁsb@u@@hogcﬁn ilmg)rlé( | a1cBh f@gﬂ%ﬁg%ﬁ@m ethanol,

et erocyclic group, e conver

prspdresiperdingn al, Wie.) W ddi raah etk s, W agmelthylf&&ﬁaﬁude N,N-
optionally substituted anino and al koxy by a met

“ditnethylaeetamidd, e, a @ﬁncﬁ'q&fﬁﬂmm_&mllmhnomec leea) Sd:t]h}trs

h.as. coupl.in ction using palladi um or ni ckel
(Cﬁ%{fﬁllﬁ?er B0 ‘FRPY EReTrEStT ofBrni APXeesetldn is

ofHIS L) SBEDER, TR P TRRNE Bochdrif o o

nivte Qﬂﬁh@@é@oﬂvc&ﬂt@sﬂs' A1 e s MAove diferfe®Bdhbi A8d water
compounds of the present invention thus produced can

axfepr@fcrmded and purified by a procedure well known in
P}t3 éé%' synthetic organic chem stry such as
>erystad Q | zatl on, colum chromat ography, and the

li kep n?’&qﬁl?ﬁe%ro?ﬁ &tm&?g@fe Sal(clo}nééuﬂfiher rein RS is

phar maceut i cal cce Has an
hedesddreoani ke bep@fexd ﬁi‘ fie€ folbswatd hyaiser. bl ood

coagul ati on actor X, and hence 1s useful in the

prevention and treatment of various disorders taused

- L\an I[i_in _in a ne ma

%9@??% b|¢ g,| cat, pro, bé@‘g‘wh e,
rat, gU| nea pig, etq.), 5 whi ch di sorders |ncIu e, for
exarrplé XHt)abl e angijna pectoris, unsXdbl)e angiha
pectoris, cerebral tthronbosis, cerebral i nfarctd on,
cerebral enbolism transient ischemc attack (TIA),

i schem c cerebrovascul ar di sease such as
cerebrovascul ar spasm quter subarachnoi d henorrh

. -ischeni RalBOC—AFyéaN? ca.u.sed_by.cqq@@Cy—,mY*MN

t hr onbogenesi s,
( XII-b ) (XMl-a )

wherein Ra is alkyl such as methyl, and the other symbols are as
defined above. |

The COmpo_und (XIII-b) can be prepared by converting the
compound (XII) into a compound (XIII) through Curtius Rearrangement

reaction, wherein the compound (XII) is treated with an azide compound

in an appropriéte solvent in the presence of a base and, if necessary, an

activating agent, and treating with an alcohol. The compound (XIII-a)
can be prepared by hydrolyzing the compound (XIII-b). |

Examples of the base usable in the Curtius Rearrangement
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10 congestive chronic heart failure, nmyocardia

infarction, acute nyocardial infarction,. pulnonary

i nfarction, pulnonary enbolism pul nonary vascul ar

di sorders, econony-cl ass sysgrone, ki dney di sease

(di abetic renal disease, ni ¢ gl onerul onephritis,

| gA nephropathy, etc.), thronbogenesis with

at heroscl erosi s, peripheral arterial occlusion, 15
repetibphievcii de ¢nie tllsy];amints idiisopBopyethydardiiseaaad theelike.

vein_thronbosis, dissem nated intravascul ar '

coagitn%ﬁpaﬁa‘(lgg@gertwmg@nm §Uéfilﬂ1(§rRe?¥F@I)@¢!%ﬁmon

t heti c va ar, pros ar r ement_,of

reepBpy ST Rskabal SroBs PRk oRbe e ety
cabA TR, s%EfrBB?PEﬁflﬁ%bérb&QQté ?ﬁ&&hﬂﬁ'&ﬂoﬁf&?ﬁonate

bl ood C|rculat|on reconstruction suc 120
plipetyiutldoeocs Harerts| anidntdle Bkeonary angi opl asty ( PTCA)

or er cut aneous transluni nal coronary recanalization

( PTAR)C agida epmdound Uusakig ot fhe dspidise Reprgaegement

R okt o AR R ARER 2B PR b e
COAG RIS b RARIAIn O SO drA G dhAOREAFrangement

ry di sturbance, 25 graft rejection, org

reaictibaciricdandandlu enpx, m}dana; beﬁzémmcﬁeitmhydrocfasaq Lodioxane,
transpl ant ati on, present conpound i s

tc
etapignie 8biGo} é‘émqish;hath% démxbygszr:@lau@me chherasetey y

afblG BRSNS S ARER L PR IS Al ama tne
likd) Wﬂéﬂgertebﬁt}l éﬁ%’hoﬁ“@ u3eand 4 é&@enﬁgh?)ﬁlééﬁé‘lgtreatment
anti coagul ant s. The. present conpoun ) or a

baibar maneunecatéarﬂg’cmmaéﬂ ensbtie towipeaind §XIIb®) can be
fornmulated into aég)@ar maceuti cal conposition

oRigined oy threnghdhe abeva-mendioned tieatmgiit of the

car T HF Gunehaf BPatra RO dRERE SHas R ¥ JERTRLE Epfrip out ot 2

te@ApétRnTe ldlfCQ@d@ @ 15@1@ ;ShoweRste réh(@eﬁ or )Y6Wer gum
arabic, gelatine, sorbit, tragacant

tqmpgmatmybgyanbtls@bmt)ad ﬁ”meq:ﬂssam (e.g., lactose,
sucr corn starc ssi.um _phosphate, sorbit,
glyc h%)reacmlartﬂ%& t?l@ @ur tijg JHeAITaREsmeaH dicaction) is,
l ) i.n s
sfavay YR naits afEan HRASEEREN AR e oy or

shattey reattibattehe @it behselédtéd, if necessary.

Examples of alcohol usable in the préparation of the compound

 (XII-b) include straight chain or branched chain Ci.4 alcohols that may

have phenyl, specifically, methanol, ethanol, tert-butyl alcohol, benzyl
alcohol, and the like. o |

The reaction for obtaining the compound (XIII-b) is generally
carried out at a temperature of -20°C to the reﬂux temperature of the
solvent; however, a higher or a lower temperature can be selected, if
necessary.

The reaction time for obtaining the compound (XIII-b) is generally

between 30 minutes and 24 hours; however, a longer or a shorter
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The conpound (1) of the present invention or a

phar maceutically acceptable salt thereof can be

admini stered orally or parenterally, and be used as

an appropriate pharnaoeuticg? preparation. Exanpl es of

an appropriate preparation oral adm nistration

i ncl ude solid 15 preparations (tablets, gr anul es,

capsul es, powders, etc.), solutions, suspensions and
reewtibgi thime. cefx depdedscietl apprygmiaely af mquesparyation  for

parent eral adntnlstratlon i ncl ude supposit

i nj s BrLlENg epmpaud GRII-bF canke ﬁomgrteﬁﬁl wgpdhe

re sti.l l.ed ter for
e RGBRER L %8 shibie i SRk et B wes JeECkl toom known
regtcglﬁgrfr%ggé)‘lj@tﬂocall a&?%% abl eemo{ ¢ g cgrggg?ﬂﬂ?et(l%brgémc
clratstng. i nvention may vary dependi ng on the
adm ni stration routes, and the age, weight and
- of the patient, or the kind or severity of

t he %sease 1&’3 gu%%ﬁe&s@q&%ﬁ 1 g 1%% gt%g:grtmr%g group,
it '&hkﬁé ‘Pta)ﬂ EWBP E@aEQPatEHe@ﬁ?tmhf}Y@@q&rﬂi%Wlhl thdield of

ustrate in detail and Ref er ence

syElct:hlﬂSptlc&B‘gahm chieauilstrynoWln eamshpuoeatd of tiee Ipresdred
thereto. 30 Exanple 1:

inepsioonh e é\rﬁ&r ingirRoyL groumor @n aanéezgrpmxb cpprboN-di

algjasdl e ltod KA i ARl e Spmaibic ghemistry.

WTfefi‘Pé cﬂm(;é’o@fi&ﬂﬁ*ﬂ}@ pAiant 1Mbéﬁﬁ8h%gmo%%groﬁp, it can

acid (22.0 g) obtained in Reference

bel es’&oiﬁmblor anhitdateg|bychlmetiml khdvn In rthe, ficlddbftdymthetic
m xture is stirred at roomtenperature for 6 hours.
orgRac Pésertlﬁtfa/ sHIRER SreaBPeYRceRh the pacstRfeinvieadigteas an

#&ggﬁﬁg anﬁ 'J;(?an BeSL Sty ?rlf't%oggrdr%gpond oy %raroboxy ic

suspension 1S
acid, alcohol and amine through hydrolysis or reduction by a method

. known in the field of synthetic organic chemistry.

When a compound of the present invention has a halogen on aryl

or unsaturated _hetérocyclic group, it can be converted into

- corresponding aryl, unsaturated heterocyclic group, optionally

“substituted amino and alkoxy by a method known in the field of organic

synthetic chemistry such as coupling reaction using palladium or nickel
catalyst. When the aforementioned cou'pling reaction is carried out
under_carbon monoxide atmosphere, it can be converted into
corresponding alkoxycarbonyl or an optionally substituted carbamoyl.

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

The present compound (I) or a pharmaceutically acceptable salt
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added in small portions
3-am no- N- (5-chl oropyridin-2-yl)furo[ 3, 2-
" b] pyri di ne-2-carboxani de (20.0 g) obtained in
Ref erence Exanple 24 -10 undﬁg i ce-cooling. Pyridine
(56 M) is added dropwi se thereto, and the reaction
solution is warnmed to roomtenperature and stirred for
15 hours. To the reaction solution is poured
theat el Ba e dnoepmailes tdadiibitorshyffeogen aditzdndtiHosdlcotiguiation
under - ice-cooling, and the mxture is extracted with

- fagmroxoaafirhemf‘elwgamldm FePTEVENERIN @aldst;@ata@@n\tf &fyarious
aifrfise AT pRabrSRIY e Rotholi Aaifariide-£ Sl hn.

RS E&bbffhéogeéé& tplgg hb88é dHE1LI Snowsk, 'rfateguﬁi/ea Plg, etc.),
NH silica gel colunm chromatography (el’uent? eth

whist dissrdetd andiudb)/fod exdwiplepsthtly aeiginaqientodis, tlituestable
resulting residue _is suspended in ethyl acetate under

anGRA PRELOTIfe csr@znaé thé@’é’sboeﬁrl% rebsr laftfﬁé@tl@y cerebral

erflg)g 1%13'; Itogll\%%%t%rgc %uc jtshl{].&},}_ﬁs%; %ﬁ;ﬁgr%r{aﬁgovascular
digeaROYNEh S5 bEFdHIRN akEERIresh Ydrh hfEt Q@BS&&HMH%&%O?rhage

benzenesul fonic acid, sulfuric acid and hydrochloric
isaherhit emrt disaese ¢ansdd by rcwonboy girteryt ttrombogenesis,

corresponding salts of the title 61 conpound.
congasaivesihmosiathearpfeluns myecandal yslarghippsacute

=R IENBL IR LBE Wil Pt diosh gl g Binvoiom,

Lt

(dfﬁmuwsemfmzmse&zmammud] glonﬁaqmiphepﬁntls IgA nephropathy,
N- (5-Chl oropyridin-2-yl)-3-({[trans-4-(3-oxonorpholin-
etg. y threporgRBS §1s| Wildy %ﬁwp}salfﬁrﬁéys m&pfﬁqal aztcrbql occlusion,

p@%f)hgi‘ﬁ%e%o&sabpgf(uas%g, gue'f&eros Hl%as'g, d%ey vetln(tgrgx‘hmls,

disseminated intravascular coagulation (DIC), thrombogenesis after
implantatiori of a synthetic vascular prosthesis or replacement of
artificial heart valve or joint, intermittent claudication, thrombogenesis
and reocclusion after blood circulation reconstruction such as
percutaneous transluminal coronary angioplasty (PTCA) or
percutaneous transluminal coronary recanalization (PTCR), systemic
inflammatory response syndrome (SIRS), multiple organ dysfunction

syndrome (MODS), thrombogenesis in extracorporeal circulation, blood

‘coagulation in case of blood drawing, diabetic circulatory disturbance,

graft rejection, org_an protection and improvemeht of function in case of
transplantation, etc. | |

The present compound is characterized in that it shows excellent
inhibitory effect on activated blood coagulaﬁon factor X, decreased
toxicity, and causes few side effects (bleeding, etc.) that are seen in the

existing anticoagulants.
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Trans- 4- ( 3- oxonor phol i n-4-yl ) cycl ohexanecar boxyl i c

acid (118 ng) obtained in Reference Exanple 4 is

di-ssol ved in thionyl chlorigg (3 m), and the m xture

stirred at roomtenperature”for 12 hours. The
. reaction solution is concentrated under reduced

pressure, and the 15 residue is dissolved in

chl ard N_pféee(r_ﬂ ddmpoiiadt ficos @l %‘ﬁéﬁﬁabéuﬁdﬂﬁﬁ atceptable salt

am no- N- (5-chi oropyridi n-2-yl’)furo[ 3, 2-b] pyri di he
thepeafaedroRariogaulat@binteyd pliaranaeaitical Refmpesition

Exanpl e 24 _under j.ce-coqling. Pyridine (280 1) is
CORARBII & BEEADERHCRIE e?%&&vrfam%naﬂ?éﬁe@maw@é doand 2

Lrr 2 u .

PR RIS Rl Particl dneliipt” 112 P Rapiiick Uticalty
aceeptablehoutrResineRIdaALRNSS! Bid s (8, syhep NEvidlALabic,

is extracted with chloroform The organic |ayer is
gelatihedsomhit,ceagaoah th wolyvivetlpyrzoiit ) uestipiErts (eeg.,

dri ed over sodium sul fate and the solvent is

lagnsso SHCERSGITIER $@IGReBOFSUL T PROFRBALGSEATAIHRIFSINE),

tubEfeaaltS (b k. PRl st B S ERIPRS glyeq) sitical,
disidtebraeet @l e/ motirnatartd) ahld wEh@n% t%%g!rnfté q% g S&bdithrhs

suspended I n ethyl acetate-diethyl
swifate) eandaihe lilkol | ected by filtration to give the

title conpound 0 .. 5 APCl.-MS M Z: 498/ 500[ M+H] +
Exa %gfg&wm%ﬁ %%mp@nm%ﬂé{%m@%ﬁfﬂuww
p
GEPIIN L0 L ALor IO S A Sl B BeStAL Al onc
bédsedaly anla op&ﬁtegnmhat@uﬂbyﬁpwdaﬁmo@ﬁl Examples of an
Properties ON/ ' -
appropriate preparation for oral administration include solid

preparations (tablets, granules, capsules, powders, etc.), solutions,
suspensions and emulsions. Examples of an appropriate preparation
for parenteral administration include suppository, injections or
preparation for continuous infusion prepared using distilled water for
injection, physiological saline or aqueous glucose solution, étc.', or
inhalant.

" The dose of the compound (I) or a pharmaceutically acceptable
salt thereof of the present invention may vary depending on the
administration routes, and the age, weight and condition of the patient,

or the kind or severity of the disease, it is usually in the range of about

0.1 to 50 mg/kg/day, preferably about 0.1 to 30 mg/kg/day.

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

thereto.

Example 1. N-(5-Chloropyridin-2-yl}-3-({[trans-4-(2-oxo-pyrrolidin-1-
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NOONH 3 APCI-MB MZ: 470/472[MiH+ N4 O H O

N 3

N/ C N OONH 4 APCI-M5S M Z: 484/486[MH + O < H
ON/ G O50---=/ NHAPC -Ns M Z: 442/ 444] M+H] +
NH ONN/ G NO('-ONH_6 APCI-MS MZ: O

468/ 470 MtH] + 64 Table 2 BP0 No. Structure

Physi cochem'cal Properties

yl)cyclohexyljcarbonyllamino)furo[3,2-b]pyridine-2-carboxamide

0 ﬁ@m
= N
% N

N O

o

T

Trans-4-(2-oxopyrrolidin- 1-yl)cyclohexanecarboxylic acid (22.0 g)

O

obtained in Reference Example 2 is dissolved in thionyl chloride (150
ml), and the mixture is stirred at room terriperature for 6 hours. The
reaction soiution is. concentrated und_er'reduced pressure, and the
residue is suspended in chlorbform- (500 ml). To the suspension is
added in small portions 3-amino-N-(5-chloropyridin-2-yl)furo[3,2-
b]pyridine-2-carboxamide (20.0 g) obtained in Reference Example 24
under ice-cooling. Pyridine {56 ml) is added dropwise thereto, and the
reaction solution is warmed to room temperature and stirred for 15
hours. To the reaction solution is poured saturated aqueous sodium
hydrog_en carbonate solution under ice-cooling, and the mixture is
extracted with chloroform. The organic layer is washed successively

with water and 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/methanol=10/1, followed ny chloroform). The resulting residue
is suspended in ethyl acetate under warming. The precipitates are
collected by filtration and dried to give the title compound (32.2g).
APCI-MS M/Z: 482/484[M+H]J". |

The title compound is further treated with méthanesulfonic acid,
benzenesulfonic acid, sulfuric acid and hydrochloric acid in a

conventional manner to give the corresponding salts of the title
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NC N NHAPC-MsS MZ: 7 484/486[MtH+ CNH ON _
C D/ NAPCI-M5 MZ: 8 zNH 456/458[MtH{+ O NH O
NCl D,/ NOOHAPC-MS MZ: 9 456/ 458 MtH + N H

ONC N ONH O10 APCI-NS M Z: 456/ 458[MrH + N O

65 Table 3 Ex. No. Structud Physi cochem cal

compound.
Methanesulfonate: APCI-MS M/Z: 482 /484[M+H]*
Di-methanesulfonate: APCI-MS M/Z: 482 /484[M+H]*
Benzenesulfonate: APCI-MS M/Z: 482/484[M+I.—I]+
Di-benzenesulfonate: APCI-MS M/Z: 482 /484[M+H]*
Sulfate: APCI-MS M/Z: 482 /484[M+H]*
- Hydrochloride: APCI-MS M/Z: 482 /484[M~+H]*

Example 2: N-(S—Chloropyridin-Q-yl)—3-({[trans-4-(3-oxom_orpholin—_4-
yljcyclohexyljcarbonyllamino)furo[3,2-bjpyridine-2-carboxamide

% ‘(_‘/>‘C|

3,
Lo
Trans-4-(3—oxomofpholin-4—y1)cyclohexanecarboxylic acid (118
mg) obtained in Reference Example 4 is dissolved in thiohyl chloride (3
ml), and the mixture stirred at room temperature for 12 hours. The
reaction solution is concentrated under reduced pressure, and the
residue is dissolved in chloroform (5 ml). To the solution is added 3-
amino-N-(5-chloropyridin-2-yl)furo[3,2—b]pyridine-2—carboxamide (100
mg) obtained in Reference Example.24 under ice-cooling. Pyridine (280
nl) is added thereto, and the reaction solution is warmed to room
temperature and stirred for 12 hours. To the reaction solution is
poured saturated aqueous sodium hydrogen carbonate solution, and
the mixture is extracted with chloroform. The organic layer is washed

successively with water and saturated brine, dried over sodium sulfate,

and the solvent is evaporated under reduced pressure. The resulting



Properties ONGC ND NONH 11 APCI-MB M Z:
472/ 474[MPH+ OH OC N ONH O APC -MS M Z:
484 | 486 [MiH+ N~iO<Q) H ON\V GO / / N N
O----/NH 13 APCI-MS MZ:  498/500[MH + ON 0
Ol HN N

12
@)
O cl

residue is purified by NH-silica gel column chromatography (eluent:
ethyl acetaté followed by ethyl acetate/methanol=10/1). The resulting
solid is suspended in ethyl acetate-diethyl ether. The precipitates are
collectéd by filtration to give the title compound (120 mg).
APCI-MS M/Z: 498/500[M+H]*
Examples 3-78

The corresponding amino compounds and carboxylic- acid
compounds are treated in a similar manner to Example 2 to give the

following compounds.
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O-NH 18 APCI-M5 M Z: 512/514[WH + N 67 Table 5
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Ex. No. Structure Physicochemical
Properties
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456/458[M+H]*
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Table 6 Ex. Structure Physicochem cal No. Properties

HOMN\ C ONH 23 APCI-M5S M Z: 498/500[ MtH + C O
HNC NC N\ O NH 24 APCI-M5 M Z: 532/534[ MtH] +
NNOH ONC N C NO NH®P925 O- APClI-MS M Z:

516/ 518[ MtH + No
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Table 9 Ex. No. Structure Physicochem cal Properties
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79 Table 17 Ex. No. Structsye Physicochem cal
Properties HONOC N NOONHG67 APCI-M5 M Z:
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APCl -M5 M Z: 555/557[ MtH] +780 N 80 Table 18 Ex. No.
Structure Physicochem cal Properties HONXC ~N
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Table 16
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NONNC
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O ONONOCJC
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oi OH NI NNC NOT76 QzzZI/ NH APCI-M5 M Z:
513/515[MHH+ N o H NONC NNo NH 77 APCl-Ms
M Z: 539/541 [ MtH| + NON@CI_N'O NH O APCI - M5
MZ 78 555/557[ MiH + N 0°82 Exanple 79:

2-{[ (5-Chl oropyridin-2-yl)am no]

carbonyl }-3-({[trans-4-(3-

Table 18
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Properties
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Tablespended i n

oxonor phol i n- 4-y| ) cycl ohexyl] carbonyl } am no)

furo

[ 3, 2-b] pyri di ne-5-

carboxylic acid HN

HO NOOO.::~/NH NO 05 Mthyl
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carb

(5- Chl oropyri di n-2-yl)
onyl }-3-({[trans-4-(3-

noj
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onor phol i n-4-y

| |

0 NC

cycl ohexyl] carbonyl }am no)furof 3, 2-b] pyri di ne-5-
carboxylate (9.40 g) obtained in Exanple 39 is

tetrahydrofuran (135 n), and thereto is

addet—t—Nagueous—sodium—hydroxide—sotutton—(347n )
EXurdeer i ce-cool i m xture i$ Raysieachemicalr pom
tenperature, and stirred for 3 hours.Propetthes reacti on
sofufion ig poured ZNhydrochtonfic acid (X7 m)yjunder
i ce-¢oolin nd {Dhe eaction | solution is
concentrgte er\ r educed/ r%ssure. The residuelis
suspended in the precipitates are coll ected
by filtration.” Th resulting sollid is washed w th
tef and di etI@tls,_/e'-{ her to give {AEGLIMSM/¥ conpound
.83 g). ESI-M Z: 540/ 542[ Mt Hp4 1Eoai3pMed]]* 80 84
The correspondin arting conpoulnds are treated|in a
simliar manner t anple 79 tolgive the foll owjng
conpounds. 83 Tabl ‘g@ Ex. No. $tructure
Physiicochem cal Proparties H O[N-\ ~Zcl HO I NJO N
0
H —
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O NH 80 ESI-M5 M Z: 524/526[MH] NH ONC HOI /
NNO ONHS81 ESI-M5 MZ: 510/512[MH- 0O H HO ON
C NNO NHESI-M5 MZ: 82 540/542[MH- NJ OH HO
N ,\ --Cl ~N O-NH 83 ES% M5 MZ: 524/526[MH NO
84 Table 21 Ex. No. Struct@fe Physi cocheni cal

Properties ‘

Example 79: 2-{[(5-Chloropyridin-2-yl)amino]carbonyl}-3-({/trans-4-(3-
oxomorpholin-4-yljcyclohexyljcarbonyljamino)furo[3,2-b]pyridine-5-

"Cgo
"

Methyl 2-{[(5—C_hloropyridin—Q-y1)am1'no]carbonyl}-3—({[trans—4—(3‘-

carboxylic acid

oxomorpholin-4-yljcyclohexyljcarbonyllamino)furo[3,2-b]pyridine-5-
carboxylate (9.40 g) obtained in Example 39 is suspended in
tetrahydrofuran (135 ml), and thereto is added 1 N aqueous sodium
hydroxide solution (34 ml) under ice-cooling. The mixture is warmed to
room temperature, and stirred for 3 hours. To the reaction solution is
poured 2N hydrochloric acid (17 ml) under ice-cooling, and the reaction
solution is concentrated under reduced pressure. The residue is
suspended in water and the precipitates are collected by filtration. The
resulting solid is washed with water and diethyl ether to give the title
compound (7.83 g).
ESI-MS M/Z: 540/542[M-H}-
Examples: 80-84

" The corresponding starting compounds are treated in a similar

manner to Example 79 to give the following compounds.
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Exanpl es 86-93 10 The correspondi ng starting conpounds
are treated in a simlar mnner to Exanple 85 to give
the foll owi ng conmpounds. 86 Table 22 Ex. No.
Structure Physi cochem cal Properties HONcl|l o OO
NH APCI -MS M Z: 86 613/615WrH+ O H ONC NNO
NO OO-NH 87 APCI-M5 M Z: 595/597[MH{+ 0 NI H O
Cl. NNNO O NH 88 APCI-M5'M Z: * 595/597[MtH + N O
H

Table 21
Ex. No Structure - Physicochemical
o Properties
0]
H /~\ _
HO X0 N‘<}Cl
| P/ N
N™ o]
NH
84 O=/ ESI-MS M/Z:
Q 510/512[M-HJ-

Example 85: N-(5-Chloropyridin-2-yl}-5-(morpholin-4-ylcarbonyl)-3-
({{trans-4-(3-oxomorpholin-4-yljcyclohexyl]carbonyljamino)furo[3,2-

b]pyridine-2-carboxamide

H —
o/\‘ 7 0] N—@—CI
| N

o) O'b:/-NH

_ C\go
O
2-{[(5—Chloropyridin-2-yi)amino]carbonyl}-S_-({[trans—4-(3-
oxomorpholin-4-yljcyclohexyljcarbonyljamino)furo[3,2-b]pyridine-5-
carboxylic acid (100 mg) obtained in Example 79 is dissolved in N,N-
dimethylformamide (3 ml)}, and thereto are added successively
morpholine (32 nl), 1-hydroxybenzotriazole (50 mg) and 1-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (71 mgj, and the

mixture is stirred at room temperature for 15 hours. The reaction



N C ON OO0 O OQNHAPC-Ms MZ: 89 597 / 599
[MtH + N O 87 Table,23 Ex. No. Structure

Physi cochem cal Properties ONN/ C ONO O NH 90
APCI-M5 M Z: 579/58.1 [I\/H—g QNo H o/ C N ON
O'NH 91 APCI-MS MZ: 581 /5383 [I\/H—|]+ N-] OH NO
ad Ol / NNo : .

solution is diluted with ethyl écetdte—tetrahydrofuran,_énd _'the solutidn :
is washed successively with saturated aqueous sodium hydrogen
carbonate solution, water and saturated brine, dried over sodium
sulfate. The solvent is evaporated under reduced pressure and the
resulting residue is suspended in ethyl acetate-diethyl ether. The solid
precipitates are ‘collected by filtration to give the title compound (109
mg).
APCI-MS M/Z: 611/613[M+H]*
Examples 86- 93

The correspondmg startmg compounds are treated in a 51mlla_r

manner to Example 85 to give the following compounds.
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resulting residue is purified by silica ge
chl &7 of or m met hanol
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APCI - M8 M Z: 613/ 615[ MrH + Exanpl es 95-99 The

is dried over sodiumsulfate,
reduced pressure.

Ta%@gggspondlng starting conpounds are treated i.n a
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col um- 15
=100/ 1

si-m- M ng
E dunds. 89 Table 24 Ex. No. Str&&uuneochenucal
’ﬁ*ﬁ@g cocheni cal Psb‘éﬁu es HOQd pQ)PngTe§ O H NH
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o N< H-ci
AN \
@ | y/ N /
N o)
5 NH
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| Q 581/583[M+H]*
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97 O 613/615[MtHH+ O NO HHKI: C1L ONON NO
NH 98 APCI-Ms MZ: 597 / 599 [MtHH+ N O 90 Table 25
Ex. No. Structure Physicochem cal Properties u ON/
-0 ONHN OO NH99 APCI-M5 M Z: 583 / 585[ M+H] +
Exanpl e 100: 88

5- Am no- N- (5-chl oropyridin-2-yl)-3-(([trans-4-(3-
oxonor phol i n-4-yl) cycl ohexyl] carbonyl)am no) furo [3

" Vi i ’ e . Al 0
EXﬁn%hPlcele.{Ifzﬁﬂl\t?%{% épsftkﬂéf@ﬁ%%mrg@ DY dRAak) Qirbday-3
({trans-4-(3-oxomorpholin-4-yl)cyclohexyljcarbonyljamino)furo[3,2-
b]pyridin-5-yljcarbamate '

2-{[(5-Chloropyridin-2-yl)amino]carbonyl}-3-({trans-4-(3-
oxomorpholin-4-yl)cyclohexyl|carbonyl}amino)furo[3,2-b]pyridine-5-
carboxylic acid (6.80 g) obtained in Example 79 is suspended in t-
butanol (300 ml). To the suspension are added triethylamine (3.48 ml)
and diphenylphosphoryl azide (5.39 ml) at room temperature, and the
mixture is stirred at 100°C for 15 hours. The reaction solution is

concentrated under reduced pressure. The residue is diluted with

'chlloi'oform, and washed with water and saturated brine. The organic

layer is dried over sodium sulfate, and the solvent is evaporated under
reduced pressure. The resulting residue is purified by silica gel column
chromatography (eluent: chloroform/methanol=100/1 followed by 20/ 1)
to give the title compound (5.64 g).
APCI-MS M/Z: 613/615[M+H]J*
Examples 95-99

The corresponding starting compounds are treated in a similar

manner to Example 94 to give the following compounds.
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APCI-M5- M/ Z: 483 /| 485 [MtH + Exanples 102-105 The
correspondi ng starting conpounds are treated in a
simlar manner to Exanple 100 or 101 to give the
foll owi ng conpounds. 92 Table 26 Ex. No. Structure
Physi cochemi cal Properties OONC N HzN N O O-NH
102 APCI-M5s M Z: 497 | 499 [MtHH+ QO ~ 0 ~ cl HzN
Ol HNNNHAPC-M5 MZ: 103 513/515[M+H + OD."
TaQeszzN C N NONH O/ APCI-MsS MZ: 104
: _
L

A97E4GO-MH -+
Ex. No. Structure Phy;;ggcé?grerélcal
H H —
>’/O\H/N [ X0 N }\l y Ci
’ O N/ / o
' NH
99 O=/ APCI-MS M/ Z:

Q 583 /585[M+H]*

Example 100: 5-Amino-N-(5-chloropyridin-2-yl)-3-({[trans-4-(3-
oxomorpholin-4-yl)cyclohexyljcarbonyllamino)furo[3,2-b]pyridine-2-

carboxamide hydrochloride

% o
Q

O
N
&:S (HCD

t-Butyl [2—{[(S;Chloropyridin-_Z-yl)amiﬁo]carbony_l}—S—({[trans-4-(3-

oxomorpholin-4-yl)cyclohexyljcarbonyljamino)furo[3,2-b]pyridin-5-

yljcarbamate (5.55 g) obtained in Example 94 is suspended in methanol
(20 ml), and thereto is added 4N hydrogen chloride-dioxane solution (50
- ml) under ice-cooling. The mixture is stirred at room temperature for 8

hours. The reaction solution is concentrated under reduced pressure

and the resulting residue is suspended in diethyl ether. The

‘precipitates a_re collccted by filti‘ation to give the title coinpouhd (4.67 g).

APCI-MS M/Z: 513/515[M+H]J*

Example 101: 5-Amino-N-(5-chloropyridin-2-yl}-3-{[(trans-4-pyrrolidin-
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15

OH HZNONC K, D NONHESI-Ms MZ:. 105

483/ 485 MitH] + Exanple 106: N (5-Chloropyridin-2 -yl)
-5- [(rmethyl sul fonyl) am no] -3 93
({[trans-4-(3-oxonorphol i n-4- yI)cycIohexyI]

car bonyl }ami no) furo[3,2- B1lpyridine -2 -carboxani de
H OO0ONn-NONNC NO HONHO NJO

5- Ami-no- N- (5-chl-oropyridin-2-yl)-3-{[(trans-4- pyrrolld

R e T T

oxam de (110 ng) obtalned in l e 101 |s dlssolved
in pyridine (3 m), an reﬁgi{iingded
nmet hanesul fonyl chl or de|( der .i ce-cooling.
The m xture is sty rogn tenperature for 3
hours. To the reactd on olukion is added saturated
aqueous sodi um hydrogen Eﬁrbonate solution, and the 10
m xture is extracted mnthngjoroforn1 The organic

| ayer is dried over sodi ul fate and the solvent is
evapor at ed under reduced pressure. The resulting
residue is purified by sili gel colum

chromat ography (eluent: ch of orm fol | owed by
chloroforn1 nmet hanol = 20/ 1). The resulting. solid

f| I t%:r%ﬁ?ﬁgﬁ §cﬂio?5g¥ k jl%igﬁ{?— e co g%lergﬁ{}ggS rrg trans-4-

| 'py'ﬁPQ!ldMSlWléycl@?éé@ﬁ@é%&ﬁy’l]ammo}furo[f& 2-b]pyridin-5-

yljcarbamate (280 mg) obtained in Example 96 is suspended in dioxane
(3 ml). To the suspension is added-4 N hydrogen chloride—dioxane
solution (3 ml). The reaction solution is warmed to rdom temperature,
and thereto is added methanol (2 ml), followed by stirring for 8 hours.
The reaction solution is concentrated under reduced pressure, and the
resulting residue is suspended in diethyl ether. The precipitates are
collected by filtration to give the title compound (266 mg) as
hydrochloride. The resulting hydrochloride is suspended in chloroform
and thereto is added saturated aqueous sodium hydrogen carbonate
solution. The precipitated solid is collected by filtration to give the title
compound (88 mg). | -
APCI-MS M/Z: 483 /485[M+H]*

Examples 102-105

The corresponding starting compounds are treated in a similar

manner to Example 100 or 101 to give the following compounds.



Exanpl es 107- 114 The correspondi ng starti ng conpounds
are treated in a simlar mnner to Exanple 106 to
give the follow ng conpounds. 94 Table 27 Ex: No..

Struct ure Physi cochemni cal operties HOONOC N
~ANNO HNH O APC-M : 107 555/557[mMtH + O
NOH ONC N OSHXNO ~ C~/ NH 108 APCI-M .
MZ. 575/577[MtH+ ni_ H n ONC N
Table 26
Physicochemical
Ex. No. Structure Properties
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o
o A Cl
H,N O NN
| L H -
' N NH ' _ .
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T HA

o o
NS \
P, N
N (@]
NH
oa | o APCI-MS M/Z:
%., 497 /499[M+H]*
.l
H —
H,N -0 N—\ / Cl
L/ N
N 0 )
“ OQ/NH -
. | ESI-MS M/Z:

: Q 483 /485[M+H]*

Example 106: N-(5-Chloropyridin-2-yl)-5-[(methylsulfonyl)amino}-3-
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AjINNO HNHOAPC-M5S MZ: 109 539/ 541 [MtH N
OH ONC N NNOHNHO APCI-MS MZ: 110

525/ 527 MtHl + 95 Table 28 Ex. No. Structure

Physi cochemi cal Properties HONC /O0/ NISHNO
NH OV APCI-MS MZ 111 5613/ 563 [MiH+ v OS- HN O

NC O/ N NONH OESI-Ms M2z 112 573/575[MH O
NT

({{trans-4-(3-oxomorpholin-4-yljcyclohexyl]carbonyljamino)furo[3,2- |

b}pyridine-2-carboxamide

H —
‘S\ >~ / N :
.- O:{NH
; @]

S
o
5-Amino-N-(5-chloropyridin-2-yl)-3-{[(trans-4-pyrrolidin-1-
ylcyclohexyl)carbonyl]amino}furo[3,2—b]pyﬁdinc—2—carboxarﬂide (110 mg)
obtained in Example 101 is dissolved in pyridine (3 ml), and thereto is
added methaneéulfonyl chloride (46 1l) under ice-cooling. The mixture
is Stirred at room temperature for 3 hours. To the reaction solution is
added saturated aqueous sodium hydrogen carbonate 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 silica gel column chromatography
(eluent: chloroform followed by chloroform/methanol = 20/1). The _
resulting solid is suspended in diethyl ether, and collected by filtration
to give the title compound (76 mg). |
APCI-MS M/Z:- 59-1/593[M+H]+
Examples 107-114

The corresponding starting compounds are treated in a similar

manner to Example 106 to give the following compounds.



e

H SSINON.,\ / C ~0NO NHAPC-MS MZ 113

561/ 563 M-H] +

M Z:

4-

525/ 527 MkH] + 96 Exanpl e 115: :

ohexyl ]

Il ONCI NHN OO NH 114 APCl - NB

525/527[M+H]*

N- (5- Chl oropyri di n-2-yl)-5-(hydroxynet hyl)-3-({[trans-
(3-oxonor pholin-4-yl) c _

O

car bonyl }am no) furo[ 3, 2: b] pyri di ne-2- carboxam de H
NC HOX/ NO NOWH NO 05 Mthyl
ey £5- Chl oropyri di n-2-yl )am no
WTaggékenyl}-3-(?¥t!ans-4-¥3) .,oer,[phglin_4 v
“1ocycl dhexyl ] -car gonyl } am no) f ur o[ 3, Phydipgchetinieals-
E’&élﬁg'oxyl ate (30§9rﬁé;)t‘}'15%t_ai ned-in |Exapbped®es s | :
rsuspended T tetrahyg{of an (15 mi), and thereto is
added lithiu rehydin-de (24cing) under ice-cooling,
and tjhe xt ngg/ rr at rogm tenperature
'N™ °N 0
oM o '
107 APCI-MS M/Z:
Q 555/557[M+H]*
o
B!
-
. _ H —
0 X0 N—\ / Cl
~d’ | Py - N
N7 N 0
) O H ' NH
oz | O=/ APCI-MS M/Z:
R Q 575/577[M+H]*
o
' 0 H =
0] X \ )
B W N
N~ N o
H NH
109 O=/ APCI-MS M/Z:
Q : 539/541[M+H]*
ol
o] ﬁ a Cl
X \
PNV
N N \- O
: o:yNH /



10 for 20 hours.
10% hydrochl oric acid
mxture is stirred at

m nut
sat ur
and t

under

€s.

ated aqueous sodi um.

i ce-
roomtenperature for 15
The reaction solution is alkalified with

rogen carbonate sol ution,

cooling, and t

To the reaction solution is poured

he

hen extracted with ethyl acetate. The organic
| ayer is washed with saturated brine and dried 15 over
Tapfdbdm sul fate, and the solvent is evaporated .under
_%Ledug sulting resi-duetspurfied
by NH-silica ge coLum chromat drlapsiyoCeémecdl: | et hyl
cl\é ate fol | owe trﬂ)‘;?t\éffhyl acet at e/ rrqirb@ef)ﬂleg.O/ 1) .
yi al + 0 o~ al i d P~ H
Ilrb T Doul LI ITH QUI I \V | l O OUO CIIUCU I II Ul Cl Il_yl
et her- n- hexane ang co cte fliltration to give the
title chrm)u -IMS M Z: 528/ 530] MtH] +
Exanmpl es e~Y17 “Rhe correspcndi ng starting
conpaunds aire tre gd in asimlgar 97 manner to
Exampl e 115 to prve the foll ow ng mpm@q@/z Tabl e 29
Exl No. Structure; ysi cochemi cal| 5 N] HON
C /N HOINO O~APCI-I\/SMZ 116 O|H HO
ONJd N
O
H H —
QN0 N Gl
o Ly N
N 0]
NH
110 O=/ ESI-MS M/Z:
Q 573/575[M-H]
o
/
H H —
QézN X0 N )¢l
> | Y, N— .
T
NH
113 O=/ APCI-MS M/Z:
_ Q 561/563[M+H]*
e
H H —
N o N o]
X \
T v
N 0]
NH
114 O=/ APCI-MS M/ Z:
Q 525/527[M+H]*
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NONHAPC -M5S MZ: 117 512/514[ MWH + N Exanpl e 118:
t-Butyl (trans-4-{[(2-{[(5-chloropyridin-2-yl)am no]-
5 carbonyl }furo[ 3, 2-b] pyri di n-3-yl ) am no]

car bonyl }cycl ohexyl)- nmethylcarbamate H 0O NC N N
OONH Q/ ~N~O0 TransSd [(t-bu '

t oxycar bonyl ). (nmet hyl ) ani no] cycl ohexanecarboxylic
acid (1.30 g) obtained in Reference Exanple 12 is

di ssolved <98 . chl orof 3 s
ExiRRg Tt Re PReo R S iEp - P Rlagfict ftsdns-a-
o D D D) 101 2ol Piling 2
caffboxameild ti ng reaction solution are added

successi vely 3-am no-N-(5-chloropyridin-2 5

yl)furo[ 3, 2-b] pyri di ne-2- car bogam (1.00 g) obtained
in Reference Exanple dp FHéiE}—CY.ZO m ) under
i ce-cool i ng. Thqgéea tid ti is warmed to room
tenperature and i Nt 3 Gours. To the reaction
solution is poured satubat®d1aqueous sodi um hydr ogen
carbonate sol ution, and“fHe nmixture is extracted with
chl oroform The 10 organi ayer is washed
successively with water aturat ed brine, and
dried over sodium sul fate~—he sol vent is evaporated
under reduced pressure, ang residue is purified
by silica gel colum chrom@;o raphy (eluent: ethyl
acetate) to give the title ound (1.71

Methyl 2-{[(5-Chloropyridin-2-yljaminojcarbonyl}-3-({[trans-4-(3-

~exomorpholin-4-yljcyclohexyljcarbonyllamino)furo(3,2-b]pyridine-5-
~ carboxylate (300 mg) obtained in Example 39 is suspended in

tetrahydrofuran (15 ml), and thereto is added lithium borohydride (24
mg) under ice-cooling, and the mixture is stirred at room temperature

for 20 hours. To the reaction solution is poured 10% hydrochloric acid

under ice-cooling, and the mixture is stirred at room temperature for 15

minutes. The reaction solution is alkalified with saturated agqueous
sodium hydrogen carbonate solution, and then extracted with ethyl
acetate. The organic layer is washed vﬁth saturated brine and 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 followed by ethyl
acetate/methanol=10/1). The resulting solid is Suspende'd in diethyl

ether-n-hexane and collected by filtration to give the title compound (80

mg).

 APCI-MS M/Z: 528/530[M+H]*
" Examples 116 and 117

The corresponding -starting'cor'npounds are treated in a similar



g) 15 APCI-M5 M Z: 528/ 530[ MtH] + Exanpl e 119:
N-(5-Chl oropyridin-2-yl')-3-({[trans-4-(net hylam no) -
cycl ohexyl] Garb onyl}amno) furo [3, 2 -Db]

pyri di ne-2 -carboxam de trihydrochloride H r O N C
NNO NH(3HCI) NH 20 t-Bityl
(trans-4-{[(2-{[ (5-chl oropyri di n-2-yl)am noj
carbonyl}- furo[3 2- b] pyridin 3- yI)arri noj

%‘Q Mﬁ ffgc}))g{r? an(éﬁioﬁg“n%) ob;ﬁldned

Tabh@Q@t o IS added 4N hydr ogen chI orl de- di oxane sol ution

And HE - |

\L\J ||}, AT LIIC III/\LUIC =S ol.rllcu cu. Foom

grature for LS. The regcPhysicoghemataitj on i s
E%e[gg ntrat ed un%?arr%ér%educed pressyre, Panpetﬂnesres due

suspended | T aret The precrprtates| are

S yT her

col | gcted by |tbatlh @ grigd to give the tjtle
conmpqgund (1 9 4d). M Z: 428/ 430 M+H + 5
Exanmgl e N o _ _

{3-[(jtrans- 4 {[(2- r{|-ﬁ(5 chl oropyrldl n-2-yl)am noj t
iirbonyl}furo [Oﬁz b] pyri di n- 3- yIAP@RM®BM / Z:

Pbdnyl } cycl ohe (nethyl) - drgYm]s5 prapyH}cal b
amateg H N Cl O_ NNH O

m<

O=/ . | APCI-MS M/Z:

Q _ 512/514[M+H]*
0]

117

Example 118: t-Butyl (trans-4-{[(2-{[(5-chloropyridin-2-yl)amino]-
carbonyljfuro[3,2-b|pyridin-3 ;yl) amino]carbonyljcyclohexyl)-

Q /

N—~OTT
0

methylcarbamate

: Tréns-.4-[(t-butoxycarbonyl)_(rfiethyl)arnino]cyclohexanecarboxylic

acid -(1_.30' g) obtained in Reference Exai‘n_'ple -12 is dissolved in
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- anandiriefl el doekiy} s

QHOF N N~~~ 0 N (5-Chloropyridin-2-yl) -3
-({[trans-4-(met hyl am no) 10

cycl ohexyl ] car bonyl } am no) f uro[ 3, 2- b] pyri di ne- 2- car box
am de trihydrochloride (300 ng) obtained in Exanple
119 is suspended in chlord&rm (7 m). To the
suspensi on are added 3-t-but oxycarbonyl - am nopr opanal
(208 ng), which can be prepared from3

|
accg&gﬁxg ?lgﬁ %g @?e ggé@ﬁ a Psrtn PZ‘H}FE
adﬁﬁy thiewlys chi®de (838 <’x11|ﬂ1()1I dtrbpﬁiiébl hame’l’reice(c@ﬂlrfgl)the

er ice- coollng, and the mxture is stirred for a :
mlfcem\ranmsmzesd atAfe@n Mpcnatnroffos bdhomrs.r fractéteosqsultmg _

rea G SA Wi TS AL AHCSET ST O 4 BBt —k%’-'%hﬁér ffaidin-2-
t
e s R SR b L e e

Exbﬁ‘?pl@% dhel Rynaxﬁé mzmpl | Udeghtercoting. The reageBhc
| ayer is washed successively with water and saturated

-sohrtiore is srarene b ve rosod temmpsuhfurnceand sdinraé fenlBveaurs.s To the

evapor at ed under reduced sure. The .esulti
reg %lé@i YRoR 48 RQWE Wumgpt AAL&OYHe P%ﬁlyd}%gen

R R I R
orEQMRAREr (L¥adHEd sudb¥dsiddyMrh ﬁﬁﬁiﬁﬁﬂﬁ it +a fexabpine,

21: 3 [({Trans-4 - am nopr opyl met hyl
uu&értbo e sdﬁengis Lmélporat)ed) under reduced

5-chl oropyri di n-2 i ne
DreS o At reRieds PRk SCAB EebR 7
chromatography (eluent: ethyl acetate) to give the title compound (1.71

g).
APCI-MS M/Z: 528/530[M+H]*

Example 119: N-(5-Chloropyridin-2-yl)-3-({{trans-4-(methylamino)-
cyclohexyl]carbonyl}arnino)furo[3,2—b]pyridine-2—carboxamide

% —(}m
Q (3HCI)

NH
/

trihydrochloride

t-Butyl (trans-4-{[(2-{[(5-chloropyridin-2-yl)amino]carbonyl}-
furo[3,2_—b]pyridin-3—y1)amino]carbonyl}cyelohexyl)methylcarbamate

(1.55 g) obtained in Example 118 is dissolved in dioxane (10 ml)}, and

“thereto is added 4N hydrogen chloride-dioxane solution (20 ml), and the

mixture is stirred at room temperature for 12 hours. The reaction



t - But yl _
{3-[(trans-4-{[(2-{[ (5-chl oropyridin-2-yl)am noj
am no] carbonyl} furo [3, 2 -b] pyridin-3 -yl) am no]
car bonyl ) cycl ohexyl) (nethyl) am no] -
propyl } carbomate (265 ng) obdai ned in Exanple 120 is
di ssolved in 10 dioxane (3 n), and thereto is added
4N hydrogen chl ori de-di oxane solution (6 m), and the-
i xture is stjrred at .roomtenperature for, 20 houyrs.,
sobfiby IS coRefhbipted e SR Rresatlg, andeis edudug is
: ¢ osi o . . .
suBpRAAH fp oiBHEA AR IR PrbSEIEE M Gl R Fb il ration
anth@rie@ sl div@ghe altiel compaspenderd gh chl oroform 15 and
thereto i s added saturated aqueous sodi um hydrogen
ARSHr MM /L. €3 (ABOM+EH t he organic |ayer is

Exgene 140 ePoed el bolesle BiRromtidf, S it
cafY ROt AB, A0y S S R O Httab SR D -

- an@t@?im*@yl}%&rbamate _ _
3-[({Trans-4-[[ 3-(acetyl am no) propyl ] (net hyl ) am no] -
cycl ohexyl }carbonyl) am noly ,~—

-N-(5-chl oropyridig=2-yj ) f ek3, Cpyri di ne-
2- car boxam de 101%&4—@ MN—F-NONHN Q/--/ H'
IN/ O 3-[({Trans=M* -amdnopropyl ) (rnethyl)
am no] cycl ohexyl } carboNyl ) am no]
-N-(5-chl oropyridi n-Q?{/I ) furo[3, 2-b]pyridine-2-
carboxam de (113 ng) optained in Exanple 121 and
triethylamne (65 5 re diﬁsold/e in chloroform
(5 mM), and thereto is ded acntg«l chitoride (25
|..il) under ice-coolingy_THe i xtyre' is warned to
room tenperature and stirred for hour. To the
. reaction solution is poured
N-(5-Chloropyridin-2-yl}-3-({{trans-4-(methylamino)-

cyclohexyl]carbonyl}amino)furo[3,2-b]pyridine-2-carboxamide
trihydrochloride (300 mg) obtained in Exafnple 119 is suspended in
chloroform (7 ml). To the suspension are added 3-t-butoxycarbonyl-
éminopropanal (208 mg), which can be prepared from 3- |
aminopropionaldehyde diethyl acetal in two steps according to the
method described in a literature (Synthesis, 1994, 37) and triethylamine
(334 1l) under ice-cooling, and the mixture is stirred for a few minutes.
After addition of sodium triacetoxy borohydride (190 mgj, the reaction
solution is warmed to room temperature and stirred for 2 hours. To the
reaction solution is poured saturated aqueous sodium hydrogen )
carbonate solution undef ice-cooling, and the mixture is extracted with
chloroform. The organic layer is washed successively with water and
saturated brine, dried over sodium sulfate, and the solvent is |

evaporated under reduced pressure. The resulting residue is purified .

' by'NH-s_ilicai-gel column chromatography (eluent: ethyl acetate followed
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sat urat ed aqueous sodi um hydrogen carbonate sol ution,
and the mxture is extracted with chloroform The
organic layer is washed 10 successively with water and
saturated brine, dried over sodiumsulfate, and the
sol vent is evaporated underl@&duced pressure. The
resulting residue is purified by NHsilica gel colum
chromat ography (eluent: ethyl acetate foll owed by

o L BN RORRIRIT P b R B b

1A 1 the title co ound 90
APRL, “%ﬁz%f‘g%%[zgﬂm Exanpl 6 123 ‘ ")

Exﬁ.{mﬂeelg’/l) & (rans-4- [(3 amlnopropyl)(methyl)amino]cyclohexyl}-
-N- (5- chIorogyrldln- - Etrans 4- ( 3-
cagxeaReIn DyFljllq,f?@D’Bh’é%y 0\ )éwbqiﬁy?}bdamé}ne 2-
b] pyri di ne-2- carboxamde 102 HH-YNO N
ng@fir%lfﬁ? ~NNH NO 06 -Arino- N (5
-chloropyrldln 2 -yl)-3-({[tyans-4- (3-oxonorpholin-4-
yl ) cycl ohexyl ] car bonyl } —[ ér b] pyri di ne- 2-car
boxam de (56 ny) | e 103 is treated
in a simlar manne 22 5 to give the

title conpound (39 - I\/S M Z: 555/ 557[ M+H] +
Exanpl e 124: t-Butyl O\/

4- (trans-4-{[(2-{[ (5-chlxaropyridi n-2-yl)ani no] -
carbonyl }furo [3,2 -b] din- 3 -yl) am no]
car bonyl } cycl ohexyl ) - oxopip%[azine-
2
e

-carboxylate H O N X C
’
t-Butyl {3-[(trans-4-{[(2-{[(5—chloropyﬁdin-Q-yl)amino]carbonyl}-
furo[3,2-b]pyfidin-3—yl)amino]carbonyl}cyclohexyl)(methyl)amino]—
propylicarbamate (265 mg) obtained in Example 120 is dissolved in
dioxane (3 ml), and thereto is added 4N hydrogen chloride-dioxane
solution (6 ml}, and the mixture is stirred at room temperature for 20
hours. The reaction solution is concentrated under reduced pressure,
and the residue is suspended in diethyl ether. The precipitates are
collected by filtration. The resulting solid is suspended in chloroform,
and thereto is added saturated aqueous sodium hydrogen carbonate
solution, and the organic layer is separated. The organic layer is
washed with saturated brine, dried over sodium sulfate, and the solvent
is evaporated under reduced pressure to give the title compound (206
mg). | »
APCI-MS M/Z: 485/487{M+H}*
Example 122: 3—[({Trans—4-[[3-(acetylamino)propyl](methyl)amin()]-
cyclohexyljcarbonyl) amino|-N-(5-chloropyridin-2-yl)furo[3,2-b|pyridine-

‘2-carboxamide
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Trans-4-[ 4-(t-but oxycarbonyl)-2-oxopi perazin-

| -yl ] cycl ohexane- carboxylic acid (370 ng) obtained in
Ref erence Exanple 71 and 3-

ami no- N- (5- chl or opyri di n-2-3®3}fur o[ 3, 2- b] pyri di ne- 2-ca
rboxam de (327 ny) obtained in Reference Exanple 24
are treated in a simlar nmanner 15 to Exanple 118 to
give the title conpound (151 ng). 103 APCI-M5 M Z:
597/ 599 MtH] + Exanpl I

N- (5- Chl oropyri di n- -y| y[tﬁ 9[ (2- oxopi per azi n-
| - yl) cycl ohexyl] @ I} m o) furo [3 , 2-Db]

pyri di ne- 2- car boxam e H N CN-~/~O O/ NH
NO N H 5 t-Butyl o\/

4-(trans-4-{[ (2-{[ (5- chloropyrldln 2-yl)am no]
carbonyl} furo[ 3, 2-b] py, gi n- lﬁ_Jyl)am noj

car bonyl } cycl ohexyl ) - 3-oxopi peragj ng- |- carboxyl ate
(220 ng) obtained in Exampl e treated in a
simlar rmanner to Exarrpl)é\l to fPve the title

compound (165 ng). APClI-Ms M Z: 497/ 499 M+H] + . 10
Exagjgm 126: . 1 . I
N- ( 5= 6RTERSRY [ Rrerninqprery ) pethliaminleyplahilh.-

: o | . o
i A R A S s S
carboxamide (113 mg) obtained in Example 121 and triethylamine (65
nl) are dissolved in chloroform (5 ml), and thereto is added acetyl
chloride (25 nl) under ice-cooling. The mixture is warmed to room

temperature and stirred for 1 hour. To the reaction solution is poured

saturated aqueous sodium hydrogen carbonate solution,.and the

mixture is extracted with chloroform. The organic layer is washed
successively with water and saturated brine, dried over sodium sulfate,
and the solvent is evaporated under reduced pressure. The resulting
residue is purified by NH-silica gei column chromatography (eluent:

ethyl acétate followed by ethyl acetate/methanol=10/1). The resulting

- solid is suspended in n-hexane-diisopropyl ether, and coliected by

filtration to give th¢ title compound (90 mg).

APCI-MS M/Z: 527 /529[M+H]*

Example 123: 6-(Acetyljamino-N-(5-chloropyridin-2-yl)-3-({{trans-4-(3-
oxomorpholin-4-yl)cyclohexyljcarbonyljamino)furo{3,2-b]pyridine-2-

carboxamide
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NOGOGs NHNO N'CH3 :

N-(5-Chl oropyridin-2-yl)-3-({[trans-4-(2-oxopi perazin-
115

yl ) cycl ohexyl ] car bonyl }am no) furo[ 3, 2- b] pyri di ne-2-car
boxani de (60 ng) 104 obtai h@d in Exanple 125 and 35%
aqueous fornmal dehyde solution (19 |) are treated in a
simlar manner to Exanple 120 to give the title
conmpound (46 ng). APCI-Ms M Z: 51 1/513[ MtH + 5 Exanpl e

127: 3-({[Trans-4- (4l acetyl - 2- d*o razi n-
| -yl )cycl ohexyl ] -\n/N -0 N‘@‘CI
car bonyl } am no) - N§-5- hld ogytidi M2Zyl) furo
[3, 2-b] pyridine-2- carbdxamde @ NCI" N N OOVNH N
O NO-CH3 o0 NH
N- (5-Chl oropyridin-2-yl)-3=z({[trans-4-(2-oxopi perazin-
1- 10

yl ) cycl ohexyl ] car bonyl }am' uro[ 3, 2-b] pyri di ne- 2-car
boxam de (50 ng) obtained I Engrpl-e 125 and acetyl
chloride (9 pl) are treated | simlar manner to
Exanpl e 122 to give the titlle conmpound (41 ng).

APCl - M5 M Z: 539/ 541 M+tH] EXx l es 128-138 15 The
correspondi ng am no conpounds and carboxylic acid

COTRYBAB RN TR LT BN B o
yl)cyclohexyljcarbonyljamino)furo[3,2-b]pyridine-2-carboxamide (56 mg)
obtained in Example 103 is treated in a similar manner to Example 122
to give the title compound. (39 mg).

APCI-MS M/Z: 555/557[M+H]* _
Example 124: t-Butyl 4-(trans-4-{[(2-{{(5-chloropyridin-2-yl)amino]-
carbonyl}furo[3,2-b]pyridin-3-yl)aminojcarbonylicyclohexyl)-3-

oxopiperazine-1-carboxylate

o o

> (

% N/
N 0

o

Qwo
Yk

O
' Trans-4-[4-(t-butoxycarbonyl)-2-oxopiperazin- 1-yljcyclohexane-
carboxylic acid (370 mg) obtained 1n Reference Example 71 and 3-

amino-N-(5-chloropyridin-2-yljfuro[3,2-b]pyridine-2-carboxamide (327

mg) obtained in Reference Example 24 are treated in a similar manner

to Example 118 to give the title compound (151 mg).



Tabl e 30 Ex. No. Structure Physicochem cal Properties
HONC ~)/ NBr QN O NH 128 APCI-M5 M Z:
576/578[MtHH+ O NJ H OCI N Br N O O-_vNH APCl - M5
MZ: 129 560/562[MrHH+ O~ H ONC N Br NONH

o~ APCI-M5 M Z: 130 520/522PBkH + /N CH3 H3CH O N
a N |

APCI-MS M/Z: 597 /599[M+H]*
Example 125: N—(S—Chloropyridin-Q—yl)—3—({[trans¥4—(2-oxopiperazin-1—
yl)cyclohexyljcarbonyl}amino)furo[3, 2—b]pyridine—2—carboxamide

% (o

Q.

5 t-Butyl 4-(trans-4-{[(2-{[(5-chloropyridin-2-yljamino]carbonyl}-
furo|[3 ,2_—b]pyridin—3-yl)a_mino]carbonyl}cyclohexyl)—3—oxopiperazine- I-
carboxylate (220 mg) obtained in Example 124 is treated in a similar .

manner to Example 121 to give the title compound (165 mg).
APCI-MS M/Z: 497 /499[M+H]*

10 Example 126: N-(5-Chloropyridin-2-yl}-3-({{trans-4-(4-methyl-2-
oxopipérazin- 1-yl)cyclohexyljcarbonyl}amino)furo[3,2-b]pyridine-2-

carboxamide
Clﬂ N
; O

-

CH

3

N-(5-Chloropyridin-2-yl)-3-({[trans-4-(2-oxopiperazin- 1-
15 yl)'cyclohexyl]carbonyl}amino)furo[3 ,2-b]pyridine-2-carboxamide (60 mg)



Br fN~- CONH OAPCI-M5 MZ: 131 546/548. [ M+tH] + 106

Table 31 Ex. No. Structure Physicochemnical Properties

HON-CD/ C [/ NBr NO NH 132 APCI-M5 M Z:

562/ 564 MHl+ CNO H ON&C NO NH 133 APCI-M
MZ: 497/ 499[MtH+ O N H1I0@ N/ C N O NH APCI- M5

MZ: 134 481/ 483[ MtH| +

obtained in Example 125 and 35% aqueous formaldehyde solution (19
pl) are treated in a similar manﬁer to Example 120 to give the title
| compound (46 mg). |

APCI-MS M/Z: 511/513[M+H]*

Example 127: 3-({{Trans-4-(4-acetyl-2- -oxopiperazin- 1—y1)cyclohexy1]
carbonyllamino)-N-(5-chloropyridin-2-yl)furo[3,2-b]pyridine-2-

carboxamide

_ N—(S—Chloropyridin—Q-yl)—3-({[trahs-4—(2-oxopiperazin—1-
yl)cyclohexyl]carbonyl}amino)furo[3 2-b]pyridine-2—carboxamidé (50 mg)
obtamed in Example 125 and acetyl chloride (9 pl) are treated in a
similar manner to Example 122 to give the t1t1e compound (41 mg).
APCI-MS M/Z: 539/541[M+H]*

Examples 128-138
- The corresponding amino compounds and carboxylic acid
compounds are treated in a similar manner to Example 2 to give the

following compounds.



'OH NC NONH 135 APCI-MS M Z: 441/ 443[ M+H] +
, NCH3 H3C 107 Table 32 Ex. No. Structure
Physi cochem cal Properties HONC NH 136 APCl - M5

MZ  467/469[MtH+ HONC (N1 ~/ONH 137
APCl-MS M Z: 483/485[MrH + 1040 ONNC N OO NH
138 APCI-M5 M Z: 530/532[M+H + O
Table 30
Ex. No. Structure Phy sicochgmical
Properties
X0 N—\ Cl
| Ay N %
Br” "N o
NH
O
128 : APCI-MS M/Z:
Q 576/578[M+H]*
o)
N\i :
-
A \
| P/ N /
Br N 0]
oM
126 o=/ APCI-MS M/Z:
Q 560/562[M+H]*
o H B o]
N \
| P N /
Br~ °N o)
NH
130 O=/ | APCI-MS M/Z:
Q 520/522[M+H]*
/N\CH3 )
H.,C"
x—0 N \_ Cl
| P N %
Br™ °N o
O:/NH
Q 546/548M+H]* -




Exanp

|l e 139:

2-{[ (5-Chl oropyridin-2-yl)am no] car bonyl }-3-{[ 5-( 3-

oxonor phol i n-4-yl) pentanoyl] ami no}furo [3 ,
5 acid 108 0 NC HON

pyri d

i ne- 5-carboxylic

2 -b]

-N O

00 NH%O NJ O Mthyl 296k(5-chloropyridin-2 -yl)

am no

] carbonyl}-3 -([5-(3-

oxonor phol i n-4-yl ) pentanoyl] am no)furo [ 3, 2-b]

Taf)

ridi ne-5-carboxyl at e

(115 ng) obtained in Exanple
835 treated in a sinmilar manner to 5 Exanple 79 to

‘give
E&51Hio5

the title conpound (94 ny)
16] M H ESangdtard4o0:

 PhyRicotRethital

N2- (51 Chl or opyri di n- 2- yl ) - N5- ( et hoXSRRAVES - N5-|net hy! -
3- . H /[~ ' '
{[5-(B-oxo eli nNﬁ(;)%‘eﬁ't anoyl ] am no}fur o[ 3, 2- b] py
ridine-2,51 dic a e H- CH3 ON~ C. H3Q0
O,-,N BOMW OoRHNO 100
2-{[ (B- chl or gydi n-2-yl) ani no]
j%rzlbonyl } - 3-{[ 5% ( 3- oxonor phol i  APCI-MS M/Z:
-yl ) pent anoyl no} f ur o[ 3, 2- K]9H2 1 F64{d4-EFar Qoxyl i ¢
acid (82 ny) Al ned in Exanple 139 and
N- ( 2- et hoxyet hyl) met hyl am ne (28 ng) are tregted in
a simlar manner 0\>Exarrple 85 |to give the titlie 15
compound (70 ng). o
H
| X0 NOCI
NH
O=y
Q | 497 /499[M+H]*
o _
S
-
H
| X0 N‘@*Cl
o NH :
134 = | APCI-MS M/Z:
' 481/483[M+H}*
Cric’
H
o o
P,
N o -
NH
135 O=/ ~ | APCI-MS M/ Z:
"Q 1441/443[M+H]*
N=CH,




APClI - M5 M Z: 587/589[ MtH] + Exanpl e 141:
N- (5- et hyl pyridine-2-yl)-3-(([trans-4-(3-oxonorpholin
-4- yl)cycl ohexyl] carbonyl}am no) furo [3,
2-b] pyridi ne-2-carboxamde 109 Hr 0O CH3 N NO - ~_
~[ NH O O 2-Amno-5-nethyljgyridine (81 ng) is
di ssolved in chloroform (5 m). After adding 0.98 M
trimethyl alm num hexane solution (763 pl) under
T itﬁe_ﬁm ing, the reaction solution is stirred under
4¥Etvoling for 5 10 minutes, and then at room
tenperature for 0.5 hours. To the|r ! t|on
ExoNat| on i s add&ruetetreyl 3-({[trans- 1%%&9&:1{1%3
axamof phol i n-4-yl) cycloh exyl] Garb 6a9P§EIfSho) furo

[3, R -b] pyridineH-2 car boxyl ate. (1.50 np)

obt ai hed | & enbe Fk 79, land the mxture is
stirred at erature for 2| hours and at 50C
under| 10 hedfin 5 hours. To the reaction sol ution

is adged 10%dweldchloric acid (38 der.,.

i118& cpol i ng, and_the m xture is s f‘g%’gwgw/gﬂm
tenperature for 5 hours. The renc¢Pf bRt tithion {s
then neutralized py adding saturated aqueous sodium
hydrogen carbonatg solution, and |extracted wth

chl orpform The @ni c layer is washed with satufrated
15 brine, dried o sodi um sul fate, and the sol vent
'S evaporated under  rgeHCed pressure. The residug is
0 al utm | chr omat ogr aphy

purifjed b u.@
(el uent: etlhyl te“4l 1 oned by ethyl :
acet af e/ mret nol=l1 00 1).. The resulting solid is

suspended in di eNtthyl ether, and col |l ected by
filglération to gtve the title compogpdI{MSOMIY).
ABE - VB M Z: 4@«“ Exanpl es 142834885[M+H]*

L4
o

N—
)
@]
o H@m
' X \
YEIN N
-~ N O
o oM . |
138 | APCI-MS M/Z:

530/532[M+H]*

o]

Example 139: 2-{[(5-Chloropyridin-2-yljamino]carbonyl}-3-{[5-(3-
oxomorpholin-4-yljpentanoyljamino}furo[3,2-b]pyridine-5-carboxylic
S acid



10

15

The correspondi ng esters and am no conpounds are
treated in a simlar manner to Exanple 141 to give
the followi ng compounds. 110 Table 33 Ex. No.

Structure Physicochem cal Properties HCHs N\ / O
N ONH 142 APCI-MS M Z: 499 MrH+ O ~NN H O N CH3
N ONH 143 APCI-M5 M Z: 477[MtH+ OHN ONF ON
0O NH APCI-MS M Z: 144 482[MH+ OH ON O N

m R

N\XO
A

Methyl 2—{[(5-chloropyridin-2-yl)amino]carbonyl}-3-{[5—(3-'
oxomorpholin-4-yljpentanoyljamino}furo[3,2-b]pyridine-5-carboxylate
(115 mg) obtained in Example 138 is treated in a similar manner to
Example 79 to give the title compound (94 mg). |
ESI-MS M/Z: 514 /516[M-H}- _
Example 140: N2-(5-Chloropyridin-2—yl)—N5—(rhethoxyethyl)—N5—methy1—3—

A{[5-(3 -oxdmorpholin—4—y1)pentanoy1]amino}furo[3 ,2-bjpyridine-2,5-

dicarboxamide

o Q
H,C. O/\/N 0

. N\io
| &o

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

4-yl)pentanoyljamino}furo[3,2-b]pyridine-5-carboxylic acid (82 mg)

obtained in Example 139 and N-(2-methoxyethyl)methylamine (28 mg)

are treated in a similar manner to Example 85 to give the title

compound (70 mg). |

APCI-MS M/Z: 587 /589|M+H]*

Example 141: N—(S—methylpyridine-Q-yl)—3-({[tran$-4-(3—oxornc_>rpholin-4—

yl)cyclphexyl]carbonyl}amino)furo[3,2-b]pyridine-Q—carboxamide |



10

15

20

O_ N\HHAPCI-M5S MZ: 145 502[ MtH + .0 111 Exanples
146- 149 The correspondi ng carboxylic acids and am no
conmpounds are treated in a simlar manner to Exanple
1 or Exanple 2 to give the follow ng conpounds. 5 .
Tabl e 34 Ex. Physicochem caljpgNo. Structure Properties
OCl CONLNJ NH APClI-Ms M Z: 146 (N CH3 470 / 472
[MFHH+ CH3 0 d OHNNHAPC-MsS MZ: 147 (NL
496/ 498[MH + ON3I O CI OO , n~/1 \ NN 148 H3C O
Il NNHAPCI-M5 MZ: O o YHy5 30[ M+H] + 3

= @) N—\ / CH,

Ly N

N O

NH

o
"

- 2-Amino-5-methylpyridine (81 mg) is dissolved in chloroform (5

- ml). After adding 0.98 M trimethyl alminum-hexane solution (763 1l)

under ice-cooling, the reaction solution is stirred under ice-cooling for

10 minutes, and then at room temperature for 0.5 hours. To the
resulting reaction solution is added methyl 3-({[trans-4-(3-
oxomorpholin-4-y1)cyclohexyl]carbonyl}amino)furo[3,2—b]pyridine-2-
carboxylate (150 mg) obtained in Reference Example 79, and the
mixture is stirred at room temperature for 2 hours and at 50°C under
heating for 5 hours. To the reaction solution is added 10% hydrochloric
acid (3 ml) under ice-cobling, and the mixture is stirred at room
temperature for 0.5 hours.  The reaction solution is then neutfa_lized by
adding saturated aqueous sodium hydrogen carbonate solution, and
extracted with chloroform. The organic layer is washed with saturated
brine, dried over sodium sulfate, and the solvent is evaporated under
reduced pressure. The residue is purified by NH-silica gel column
chromatography (eluent: ethyl acetate followed by ethyl _
acetate/methanol=10/1). The resulting solid is suspended in diethyl
ether, and collectéd by filtration to give the title compound (110 mg).
APCI-MS M/Z: 478[M+H]*
Examples 142-145 |

The corresponding esters and amino compounds are treated in a

similar manner to Example 141 to give the following corﬁpounds.



7(NNCH3 0 O, OJ5A Ol /- HN 149 H3C N NH APCI - M5
MZ:. O554/556[M+rH+ o N .0 112 Exanples 150, 151
The correspondi ng esters are treated in a simlar
manner to Exanple 79 to give the foll ow ng conpounds.
Table 35 Ex. No. Structure Phg@si cochem cal Properties
cl nN HO~- 1 H150 NNH ESI-M5 MZ: OO cH 511 /
513 [MH+ 3 --C.",IrN, 0 C HOJN) H N NH ESI-M
Ta%z: 151 o 537/539[M+H + O 5 Exanples 152, 153 The
Flsg’soondi ng_carboxylic acids and am no conpounds are

Ex. No Structure Physicochemical
- ' Properties
H CH,

=
Ly
N o
o=
142 APCI-MS M/Z:
493[M+H}*
o
s
-
H
Ny
P
N o
o N |
143 APCI-MS M/Z:

<. > 477[M+HJ*
N O :

0]
o) illl{ o E
= N\
(o~ ™
N 0]
o="" - |APCI-MS M/Z:
144 482[M+H]*
% \go
L
H
X0 N
(o~ !
N 0] N
o="" APCI-MS M/Z:
145 502[M+H]*




treated in a simlar manner to Exanple 85 to give the
follow ng conmpounds. 113 Table 36 Ex. No. Structure
Physi cochem cal Properties 0 cl o N H 152 ON N NH
APCI-M5s MZ: 'f~~ 0 o 585/587[M+rH + ~ ,Ir N~ O C
OHN Oa 153 .0 N NH APCl iV M Z: 0 611/613[ M+H] +
Ol I O Exanple 154:

- N-(5-Chl oropyridin-2-yl)-4-nmethoxy-3-{[(trans-4
rrolidjn-1:-ylcyclohexyl) carbonyl] am no}fu ro [3 ,
E%B?espg%}gaf%%Z -"5 carboxamide H 0O NCI N N
The corresponding carboxylic acids and amino compounds are
treated in a similar manner to Example 1 or Example 2 to give the

following compounds.

Table 34
Ex. Structure Physmochqmlcal
No. Properties
o A Cl
SO NN
Ll H
146 N NH APCI-MS M/Z:
)\O | 470/472[M+H]*
° CHy
o, N
i cH, |
O.
o A Cl
~C N7 N
Ll H
147 N NH APCI-MS M/Z:
O)\O _ 496/498[M+H]*
,,,,, Sl
i@
0 _
_~_Cl
| |
S O| N" N
H _
.0 z
jag | HCTY N NH APCI-MS M/Z:
o) )\O 528/530[M+H]*
o] CH,
-, N
I CH,
o
|
B O%N R
P H
140 HC O N NH APCI-MS M/Z:
0 _ O)\O 554/556[M+H]+
i
0




0O NHH3ICO~QO '

3- Am no- N- (5--chl oropyri di n-2-yl)-4- nethoxyfuro

[ 3, 2-c] pyridine-2- carboxam de (82 ng) obtained in

Ref erence Exanple 88 and trans-4-

pyrrolidin-1-yl cycl ohexanechtdoxylic acid
hydr ochl oride (106 ng) 10 obtained in Reference:
Exanple 10 are treated in a simlar manner to Exanple

[ t title conpound (39 ng). 114 APCl - M5
E"%f‘%&e%gl\é%ogfhm+ Exanpl es 155, 156
2-{ irfre- kA diflighedtetsr afe Ngkated in a similar manner to
carbonyl }-3-{[(trans-4-pyrrolidin-
Exhmypleyc9 dhegive tharfbBowipaecompdumad$.3, 2- b] pyri di ne-5-ca
rboxgsi c acid 5 obtained in Exanple 81 and the
pondi ng anmi no conpounds are treated in a simlar

manngr to Exanple 85 to give the fp | unds.
Eﬂ'a]ls)bq 37 Ex. No.StSurctmateir e Physi coc#h&&%%h:&?%%grti es
ONC ONNNO ONHCAPO-M Mz "TOREYCS
565/567[ MH + H O Q qu
SO N SN
o, ALl H
150 N NH ESI-MS M/Z:
0 )\O 511/513[M+H]}*
o] CH,
v, N ’
f” CH,
o]
o 7 | cl
SO NN
o, M L1 H
151 N NH ESI-MS M/Z:
o O)\O 537/539[M+H]*
| LD | |
i
o]

Examples 152, 153
The corresponding carboxylic acids and amino compounds are
treated in a similar manner to Example 85 to give the following

compounds.



fN~- O O NH 156 APCI-M5S M Z: 538/540[ M+H + 10

Exanpl es 157-185 The correéspondi ng am no conpounds and
carboxylic acids obtained in Reference Exanples are
treated in a simlar manner to - Exanple 2 to give the
fol |l owi ng conpounds. 115 Thb3e 38 Ex. No. Structure
Physi cochem cal Properties OHC N H3C, NNO CH3
ONH 157 APCI-M5 M Z: 541 / 543 [MH+ QO ND o H O

H3C, ONINNCH3 ONH APCI-MS M Z: 158
Ta@%ﬁ 27 MeH] - 0OH 0N Q

Ex. No. - Structure Phy ;;g;(é?ggical
o ~C
_ | N © | ” SN ’
1sp | O Ny APCI-MS M/Z:

0 O)\O 585/587[M+H]*
|
N\ :

APCI-MS M/Z:

t53 611/613[M+H]*

Example 154: N-(5-Chloropyridin-2-yl)-4-methoxy-3-{[(trans-4-
pyrrolidin-1-ylcyclohexyl)carbonyljamino}furo{3,2-c|pyridine-2-

carboxamide

3-Amino-N-(5-chloropyridin-2-yl)-4-methoxyfuro[3,2-c|pyridine-2-
carboxamide {82 mg) obtained in Reference Example 88 and trans-4-
byrrolidin-1-ylcyclohexanecarboxylic acid hydrochloride (106 mg)
obtained in Reference Example 10 are treated in a similar manner to

Example 2 to give the title compound (39 mg).



H3CC N1 NNO CH3ONHAPCI-MS MZ: 159 =

485/ 487 MtH + H3CN-CH3 H O NC H3C NN ( O N CH3
O-NH APCI -M5 M Z: 160 511/513[ M+H] + 116 Table 39 Ex.
No. Structure Physicochem cal Properties H11:0 N C
H3C.N NN O CH3 O\H 161 APQigVMs M Z: 527/ 529[ M+H] +
ONOH ONC N N"NONH 162 APCI-M5 M Z: 583/
585 [ MtH| + .

APCI-MS M/Z: 498 /500[M+H]*
‘Examples 155,156
| 2-{[(5-Chloropyridin-2-yljaminojcarbonyl}-3-{[(trans-4-pyrrolidin-
i -yleyclohexyljcarbonyljamino}furo[3,2-b]pyridine-5-carboxylic acid
5 | obtained in Example 81 and the corresponding amino compounds are

treated in a similar manner to Example 85 to give the following

compounds.
Table 37
Ex. No Structure Physicochemical
- Properties
o f~< )a
X \ ./
| | , N
CNMO
e) NH
155 o= APCI-MS M/Z:
| Q 565/567[M+H]*
3 '
_ H /—
X0 @CI
! | Y N
\O/\/N ; N/ o -
O NH
156 O=/ APCI-MS M/Z:
Q 538/540[M+H]*
3

10 Examples 157-185
The corresponding amino compounds and carboxylic acids
obtained in Reference Examples are treated in a similar manner to

Example 2 to give the following compounds.



O OONC _
[MMH+ NO H ONC N

527/ 529 MvH + H3C, N- CH3
Struct ure Physi cochemni cal

N rNNo NH 163 APCl-Ms M Z:

rNNOONHAPC-MS M Z:
117 Table 40 Ex. No.
Properties HONNC

fN NH 165 APCI-MS M Z: 553A555[MtH|+ H O N/ Cl
f ~/ NNO -
Table 38
Ex. No. Structure Phyps 1cochqm1cal
roperties
X \\
e Ay N7
3 \N N (@]
CH NH
57 P o= APCI-MS M/Z:
' Q 541/543[M+H]*
o)
-
L
*x%—0 N \_/ Cl
H.C | P / N
3 \N N (@)
CH NH
158 3 O/ APCI-MS M/Z:
‘Q 525/527[M+H]*
ol
: H- /—
X0 N—\ / Cl
neo A g N
NT N o
- NH
159 CH o=y APCI-MS M/Z:
Q 485 /487[M+H]*
N~
He CH,
H —
X0 N—Q / Cl
H.C l 7 Y, N
3 \I}l N O
CH NH
160 e 1 APCI-MS M/Z:
Q 511/513[M+HJ*
O

567 / 569

164

0

N



O ONH 166 APCI-M5 M Z:

569 / 571 [MiH+ C) OHO

~N N O O-NH 167 APCI-M5 M Z:

NC\ C N
567/569[ MtH[+ 0 O H O N Cl
APCl - VB M Z: 551/ 553[ M+H] +

N GN NOONH 168
N 118 Table 41 Ex. No.

N . N

Structure Physicochem cal Pidperties HfO N Cl
N ~O ONH APCI -Ms M/ Z: 169 511/513[M+H + H3C N CH3
Table 39
Ex. No. Structure Phy smochqmlcal
Properties
0 N \— Cl
e Ay N7
3 frTJ N 0
CH NH
61 > 0= APCI-MS M/Z:
Q 527/529[M+H]*
)
L
o N cl
AN N\
| P N /
NN o
o\) Ob/NH
162 APCI-MS M/Z:
583/585[M+H]*
\io
-
o N cl
X \
NN o
Oo. _ NH
163 O=/ APCI-MS M/Z:
Q 567 /569[M+H]}*
&
o N cl
X \
LI
ONTON o
NH
L6a o Oy APCI-MS M/Z:
Q 527 /529[M+H]*
N-CH,
H,C




H ONC
537/ 539[ M+H] +
553/ 555[ MtH] +
172 APClI - M5 M Z:
Ex. No. Structure Physi cochemntrcal

N GNN
HO
NOH ONC

572 | 574 [ MrH] +

O fONH 170 APCI-MS M Z: .
NCI N NHGNNI171 APCI-M5 M Z:
N H3C.0~~0 NONH O
0 0 119 Table 42
Properties H

Table 40
Ex. No. Structure Phyps 1coch§m1ca1
_ roperties
B O N \_ Cl
NN 0
o) NH
165 ] O=/ APCI-MS M/Z:
Q 553/555[M+H]J*
d
o El N Cl
X N\
| P N /
o - NH
l66 | o= APCI-MS M/Z:
Q 569/57 1[M+H]*
N\>'
-
@] H B Ci
AN N\
AT
sanf
o N -
167 | APCI-MS M/Z:
Q 567 /569[M+H]*
] _
s
L
o RN« )
X \
| P N /
O
NH
168 O=/ | APCI-MS M/Z:
Q 551/553|M+H]*
ol




ONCI ON H3C ONONH OAPC-M M Z:

566/ 568[ M-H| +
APCl - VB M Z:

C N H3C, ONO NH O=—~ APCI-MS M Z: .

542/ 544 M+H] +

NH ONC
174 516/ 518[ MrH] +

173

N O/ O HBCONNHO

HBC NCH3 H O1% O N
175

HOC pI £83C, ~~ONO NH O-! 176

APCI - VB M Z:
Table 41
Ex. No. Structure Physicochemical
Properties
o -HGCI
5 N [
A
C/N N o}
’ NH
169 O=/ APCI-MS M/Z:
Q 511/513[M+HJ*
N-cH,
H,C
| ~0 N )
X \
I~
C’N N~ o)
: NH
170 o=~/ APCI-MS M/Z:
Q 537/539[M+H]}*
J
o N= )c
X \
| P/ N /
C’N N ko)
OSNH
171 APCI-MS M/Z:
Q 553 /555[M+H]*
)
L
0 N \_/ Cl
0 | P N
HC >~ 0" "N o)
NH
172 Oh{: APCI-MS M/Z:
572/574[M+H]*
O
s
L




558/ 560 MtH| + O O 120 Table 43 Ex. No. Structure
Physi cochem cal Properties HONOC CHs ~ N H3C0
NN- ONH O/ 177 APCI-M5 M Z: 556/558[M+tH + NJ O H
CHONC sf / NHC10 ONO NH -~=! APCI-M M Z:
178 540/ 542[MtH+ N O H CHI®@ N,\ / C 31 N H3CO0
N/ 0O NH OAPCI-MS MZ:

Table 42
Ex. No. Structure Physmochgmmal
Properties
X0 N \—/ Cl
@] I P N
H,C™ >~ 0" "N o
. NH .
173 O=/ APCI-MS M/Z:
Q 566/568[M+H]*
.l
H —
. XN (@) N \ / Cl
HC >0 N 0 |
: NH
174 O=/ APCI-MS M/Z:
| Q 516/518[M+H]*
N~
HC CH,
X0 N \_/ Cl
0 L N—"
H,C >~ 0" "N o)
NH
175 O=/ APCI-MS M/Z:
Q 542 /544[M+H]*
J
H —
X0 N—\ 4/ Cl
0 P, N
H,C >~ "0 N o)
NH
176 | °= APCI-MS M/Z:
Q - 558/560[M~+H]*
)
-




179 500/ 502[ MFH[+ H3CN-CH3 HCHON-~\ C 31 / N
H3C O NO O-NH 180 APCI-Ms M Z: 526/528] M+H] + 121
Tabl e 44 Ex. No. Structure Physicochem cal Properties

OCl On NII' Il HN H 181 0 = APCI-M5 M Z:
498/ 500[MH + ON O C ©O NI I HN H 182c0 O
APCI-M5 M Z: 528/530[MtHH+ OO n Cl O NI I HN 183
. Co OvH APCI -M5 M Z: - 512/ 514 MtH] + '
Table 43 ‘
Ex. No. | Structure Phy s1coche_rn1cal
. Properties

H —
H N0 N—%{i}}—C|
H,C~ "0 °N o
O\\_/NH
; APCI-MS M/Z:

177 Q 556 /558[M+H]*
o
"
. o

H,c” "0~ °N o
NH
178 O=/ APCI-MS M/Z:
’Q 540/542[M+H]*
o
X N\
L
H,C” T0” N o
NH
179 O/ APCI-MS M/Z:
Q 500/502[M+H]*
N-cH,
H,C
AN \
CHy | T, \ /
H,C” "0” °N o
NH
180 O=/ APCI-MS M/Z:

Q 526 /528|M+H]*
@ |




0O0C ONI 1T HN NH 184 H3C. ~O 0z APCI-Ms M Z:
572 | 574 MrH + 0 122 Table 45 Ex. No. Structure
Physi cochem cal Properties | On-NC NHNH )-~O
185 H3 C, o/ APCI-M5S M Z: 542 | 544 [ W+H| +.

- Exanpl es 186-192 The corresppndi ng esters and ami no
conpounds are treated in a 5 simlar manner to
Exanpl e 141 to give the followi ng compounds. 123

agi\bl e 46 Ex. No. Structure Physicochem cal Properties

Taglyt* .0 N O NH 186 APCI-MS M Z: 498/500[ MH + | o

1Ex. No. Structure Phy;lcochqmlcal
' roperties
i O| NN
Na HH
181 OJ : APCI-MS M/Z:
/ 498 /500[M+H]*
O
.
s
H
H
182 H3c.’o O=f.{\l APCI-MS M/Z:

Q 528 /530[M+H]*

LA APCI-MS M/Z:
183 c© o= -
H; ; 512/514[M+H]*
| :\< o
Ci
|
184 HyC. g~ O o= APCI-MS M/Z:

Q | 572/574[M+H]*
O




s ONO NHAPC-Ms MZ: 187 503/505[M+H+ 0 O
\' / NNH 188 APCI-M5 MZ: 463[MH+ OH ON\ /
N~/(Od NHAPCI-MS MZ: 189 497/499 MtH + O N-~i

0 124 Table 47 Ex. No. Structure Physicochemni cal
Properties HONNXZ N O2p'NH 190 APCI-M5 M Z:

Table 45
Ex. No. Structure Phy s1cochqm1cal
Properties
Cl
I .
185 APCI-MS M/Z:
542/544[{M+H]*

- Examples 186-192 _
The corresponding esters and amino compounds are treated in a

5 similar manner to Example 141 to give the following compounds.



509 MtHH+ O HH O-NH 191 APCI-MS M Z: 486] MtH + N
OONI HH 0192 APCI-M5S M Z: Q 472[ MWH] + Exanpl es
193- 202 The correspondi ng am no conpounds obtained in
Ref erence 5 Exanples 24, 87, 90 and 91 and
correspondi ng carboxylic acijgg are treated in a
simlar manner to Exanple 2 to give the follow ng
conmpounds. 125 Table 48 Ex. No. Structure

Fégés ocheni cal Properties HO NQ-~/-C ~1 NNO
NH APCI-M5 MZ: 0 0 512 / 514 [MtH + N~ 10
c Cd N . :
Ex No Structure Phy 31coch§m1cal
Properties
P
N
ob/NH
186 | APCI-MS M/ Z:

498 /500[M+H]*

0
H s-C
seo AT
Ly
N (0]
osNH '

Q 503/505|M+H]}*
O

0]
H .
o M)
P
0]
_ OQ/NH
463[M+H]*
0
s
S
H
0 N
W Q
N o Cl
O:/NH
189 APCI-MS M/ Z:
Q 497 /499[M+H]*
0] : .
N .
¢




NO NHAPCI-MS MZ: 194 CH3 ",C) _N 496/ 498[M+tH + . 6
HONC - ~/- NO\ I NNHAPC-Ms MZ: 195 CHO
482/ 484 MH + "'C--NH O N\ /CO N N O 196 N ONH
APCI-M5s MZ: ~ a 0 523 / 525[MrH + ~0 126 Table 49
Physi cochem cal Ex. No. Stnggture Properties Hi O N
Cl M N ONHAPCI-M5 MZ: 197 NO~,, O :
507/ 509 MH + 'C-N6 H _

Table 47
Ex. No Structure Physicochemical
- Properties
H prem—
0 N— / NO,
| Py N
N o
NH _
190 > APCI-MS M/Z:
509[M+H]*
_ \/SO
-
H
poSia¥s
% N
NH '
191 O~/ APCI-MS M/Z:
Q 486[M-+H]J*
H
Soaavs
NH
192 O~/ APCI-MS M/Z:
Q 472[M+H}
A |

Examples 193-202

The corresponding amino compounds obtained in Reference
Examples 24, 87, 90 and 91 and corresponding carboxylic acids are
treated in a similar manner to Example 2 to give the following

compounds.



i ONCO NON- ) 198 NH APCI-MS MZ N 0J,,,
493/ 495[MiH + 'C]-Nn-NC ONH _ IH APCI-MB M Z: 199
C 0532/534[MH+ O NnJCL | H NH APCI-MS M Z:

200 C Of,

516/ 518] M+H] +

-No. Structure Physicochem qalg

Q ON 127 Table 50 Ex.
Properties

HONC

NO N 201 Br NHAPCI-MS MZ 0 0 576/578[ MrH + 1aN O
HONC N O
‘Table 48
Physicochemical
Ex. No. Structure Properties
H —
o F
N / N
3 @)
NH APCI-MS M/Z:
193 CH, A IM e 115
o) ,,,,, Q o 512/514[M+H]
N)H
L_0
Z : ) \ )
N I/ N / _
u NH APCI-MS M/Z:
194 CH, 7 - 496/498|M+H]*
T AL
o N o
= N
N s/ N
NH APCI-MS M/Z:
195 CH3O) ,,,,, : 482/484[M+H]*
0 H@cn
— \
N | / N /
S 0
NH APCI-MS M/Z:
196 'N] Oéu;,,O\ o 523 /525[M+H]+
N)H
L_0O




202 NH APCI-MB MZ: 0 CH3 527/529[ MkHI + i N _, ---
NCH3 0 CH3 Exanples 203, 204 The ester obtained in
Ref erence Exanple 79 and amino 5 conpounds are treated

in asimlar manner to Exanple 141 to give the

foll owi ng conpounds. 128 Tabke 51 Ex. No. Structure

Physi cochem cal Properties H CI "~( NNOS NHOH

APCI-M5 M Z: 203 536/538[MtH+ OO ~I O)-~N ~ Cl

N ONOz NH 204 ESI-M5 MZ: 540/542[ MH - NO Q-O
Tapledf e 205:

N (3- no- 4- chl or ophenyl ) - 3- ({[transt{ 45{ 3-. _ .
ExxNoor phol i n- 4- y| Btaystuakexyl | car bonyﬁéﬁ@lﬁ%g;ﬁﬂ}lsa{ 3
2-b] pyridine-2 - 5 carboxani de H | g TRPEFues

o f< o
N Ay N/
O

197 N APCI-MS M/Z:
507 /509[M+H]+

198 APCI-MS M/Z:
493 /495[M+H]+

199 APCI-MS M/Z:
532 /534[M+H]J*
APCI-MS M/Z:

200 516/518[M+H]*




ONNHNO O
N- (4- Chl oro- 3-ni trophenyl )-3-({[trans-4-(3-oxonor phoin
-4
yl)cycl ohexyl ] carbonyl } am no) furo. [ 3, 2- b] pyri di ne- 2-ca
rboxani de (50 ng) obtainedjbr Exanple 204 is
suspended in ethanol (3 m), and thereto is 10 added
tin(ll)chloride dihydrate (104 ng). The m xture is
stirred at roomtenperature for 15 hours, followed by
Tagle SOC for 5 hours, and then at 129 70C for 7 hours.
AfterfalTow ng to cool, saturated aque g?%sodl
Eja,y.Nb%gen car bonat sts@ttitrieon and chl or %ﬁ @r‘j
to the reaction solution. The mixturé mé’ef'H%ﬁ stirred
at room tenperature vigor, l'y. The organic layer is
separjat ed, drJ over r\&@—@l fate, |and 5 evapor at ed
under| reduced ptes t N+enove the s$ol vent. The
residue is ifed Qy silica gel colum
g r.ongt ogr aph;qq(elruuqnt chI oroform f ol AR@IdMEY M/ Z:
lor of or ml et |i The resul {1 By6yG7AgIM-SH]+
suspended in di e@hyl‘ OThe precipitatés are
collected by filtrat |vethet|tle conpound
(32 mg). 1 10 APCI - CMB M"g\ghz/sm Med +  Exanpl es
206- 208 The am ne conpoun ained im Reference

Exanpl e 125 and respondi Nng car boxylic acids are
tr.eatedln %} to Exanplle 2 to give the
fol | om ng@ﬁw Ta I e 52 Physicochem cal Ex.

No. Struc opgsties HO NC NI / NO
202 APCI-MS M/Z:

o)m'O\(CHa 527/S29[M+H]+
|
N .CH

0 CH

3

Examples 203, 204 _
The ester obtained in Reference Example 79 and amino
) compounds are treated in a similar manner to Example 141 to give the

following éompounds.



10

206 H3C-/-

C NH APCI -MS M Z:

NH APCI-MS MZ: 0
0 HONGC N~ ON 207 HC-
'OO~111

3 O 00 554/ 556[ MH] +

NH APCl - MS M Z:
568/ 570[MtH[+ a N H 0 N Cl

0 584/586[ M+l H + N~

30 |
Nl \I'/ ON 208 H
a NLD

Exanpl es 209-211 The conpouhd8 obtai ned i n Exanples

206-208 are treated in a

5 simlar

79 to give the follow ng conpounds.

manner to Exanpl e
131 Table 53 Ex.

Tl %tructure Physi cochem cal Properties H O NC
€R! 0 209 NH ESI-M8 M Z:
Ex. No. Structure Physicochemical
Properties _
H
L/\'/O NO\\JG
203 0= APCI-MS M/Z:
Q 536/538[M+H]*
O . .
_ N#g
Q*o
~~-0_ N Cl
‘N~ o No,
oNH | |
204 ESI-MS M/Z:
Q 540/542[M-H]-
o
'S
&o

Example 205: N-(3-Amino—4-c‘hlorophenyl)-3-({[trans—4-(3-

oxomorpholin-4-yljcyclohexyljcarbonyljamino)furo[3,2-b]pyridine-2-

H
-0 NQCI
N o NH,
O;/NH :

carboxamide

3.

G

N-(4-Chloro-3-nitrophenyl)-3-({[trans-4-(3-oxomorphoin-4-

yljcyclohexyl]carbonyljamino)furo[3,2-b]pyridine-2-carboxamide (S0 mg)
obtained in Example 204 is suspended in ethanol (3 ml), and thereto is
added tin(Il)chloride dihydrate (104 mg). The mixture is stirred at room

temperature for 15 hours, followed by at 50°C for 5 hours, and then at
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HO 00 O 540/542[MH aN~0 HO NC N N 0 210 NH
ESI-M5 MZ: HO 00~,, 524/526[MH - HO N-t~ ~C N~
N O 211 NHESI-M5s MZ: HO 00. L 510/512[MH- N O
Exanpl es 212-214 The conpounds obtai ned i n Exanpl es
209-211 are treated in a 5i19gmlar manner to Exanple
85 to give the follow ng conpounds. . 132 Table 54 Ex.
Structure Physicochem cal Properties H .0 N C

No. .

7‘@%9@{“‘7%115url_sﬁ.’cmt§?al E))gvlihl\g/%olvéozél, sglltlglgaotc?l%q%e%zls[ é’gggd’m
hydrogen carbonate solution and chloroform are poured to the reaction
solution. The mixture is then stirred at room temperaturé vigorously.
The organic layer is separated, dried over sodium sulfate, and
evaporated under reduced pressure to remove the solvent. The residue
is purified by silica gel column chromatography (eluent: chloroform
followed by chloroform/methanol=10/1). The resulting solid is
suspended in diethyl ether. The precipitates are collected by filtration
to give the title compound (32 mg).
APCI-MS M/Z:512/514[M+H]*
Examples 206-208

The amine compound obtained in Reference Example 125 and
corresponding carboxylic acids are_t-reéted in a similar manner to

Example 2 to give the following compound.



O HONC NONZ213 H3C NH APCI-MS MZ: NOO1t, O
553/555[ M HH+ CH3 N H O N~~ CIl N ON 214 H3C- NH
APCI-M5 MZ: N O 539 / 541 [MtH + CH3 O N~ Exanples
215-355.1n a simlar nmanner to those described in the
Exanpl es above, 5 the foll d80ng conpounds can be
obtained. 133 Table 55 Ex. No. Structure Ex.
Structure o ONC HNHIC ,pl ONNOC H3C No o
Tab’ﬁstgoo CH3  NHCH3 ONH 215 219 ~p O o p

- Physicochemical
Ex. No. Structure Properties

206 APCI-MS M/Z:
584 /586[M+H]*

207' APCI-MS M/Z:
568 ,/570[M+H]*

208 APCI-MS M/Z:
554 /556|M+H]*

Examples 209-211 |
The compounds obtained in Examples 206-208 are treated in a

similar manner to Example 79 to give the followihg compounds.



HHONGC OC HICNON / p NH3C CH3 0---/ NH H2N
NH O= 216 2200 p OONNC ONC N HNN/ O
NOCH3 ONH H3GNONH 217 221 CH3 OOOp HH O
ONNGC Ol ONNGC H3C NNOHCNO CH3 pl, NH CH3
NH 218 222 Op O 134 Tabhg156 Ex. No. Structure Cl
CH3 ONND>- FBCNNOp ONH 223 O
Table 53
Ex. No. Structure Phy 81coch§m1cal
Properties
iy "ESI-MS M/Z:
209 540/542[M-H]-
510 ESI-MS M/Z:
524 /526]M-HJ-
511 ESI-MS M/Z:
510/512[M-H}-

Examples 212-214 _
The compounds obtained in Examples 209-211 are treated in a

similar manner to Example 85 to give the following compounds.



ONNC ~NNppONH 224 NO OH

00") g~fN N Cl
H3C, N~~N p NCH3 OONH 225 Co NONC NC) O N
226 0 135 Table 57 Ex. No. Structure Exx. Structure
HH ONC ONC1L/ N _ ~Zj / N OHIC' NO NHO
NH 227 231 0--/ H3gq /--/ |
Table 54
‘Physicochemical
Ex. No.._ Structure Properties
912 APCI-MS M/Z:
' 569/57 1 [M+H]*
013 APCI-MS M/Z:
' 553/555[M+H]}*
H pr—
-0 N—\ Y Cl
N | / N
N 0]
214 H,C. NH APCI-MS M/Z:
N OO) ,,,,, 539/541[M+H]*
CH, Q
"0

Examples 215-355

In a similar manner to those described in the Examples above,

the following compounds can be obtained.




CH3 } OH/JC ON\ />C NNOHI CN/ O ONHOO
NH 228 232 COO~-OOHNC OHNACJC / 0O HBGC'ONOO
NHO ONH 229 233 OO OO OHC ONC HICOI N
/ ONHONON O NHO NH ﬁ§g{23400\,0136 Tabl e
58 Ex. No. Structure No. St ure OHCI HCH ONCC
HOI NONH3C.O0O3/ ONOO--."NHOO NH 235 239 H
3 CH3g NCH3 ,JNCH3 CHCH3 3 HH Od CHONCd
Td#eI5N o N H3C.O N 3 No N
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Ex. No. Structure No Structure
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o -0 O\--'/o H

p O NHONH 236 240 _ ONOC HCH.
ONCI HONONHC3/ NOONHOO NONHO 237 241
OOH CH3\ ON/ G O-ONC HCO~NN'" ON-~-NN
O e NHp o_ NH 238 242 N }_&4137 Tabl e 59 Ex. No.
Structure No. Structure H O-0NC ONN d ON
INpPp NNO O NHNO- NH 243 247 H39 /---IJNNCH3 0O O
NNCH~I1 30H
Table 56
Ex. No Structure _
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fe) O'NH
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Tabl e 60 Ex. No. Structure 7 Structure No. NCI O
NNCCICN N C>O0OO0ONNN/ O NHI ONH 251 255 O
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Table 57
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Ex. No. Structure No Structure
e o H@—m
0, N—\ Cl AN =/
% N7 PO P VaS
N (o] H,C . N » O
. : o§/NH O:._/NH
227 : 231 t
H,C
- N-cH
/\\ | N/\/ 3
© © O cH,
0 >l o N~ )ci
N \ NS \§
| P N / o | P N /
N 0 H,C N~ o]
o NH o NH -
228 232
7\ N
0 © o \_9°
o) HO-CI o N~ -Cl
AN \} AN \
| / N / / N /
P .0 P
N\ O H,C N o
o NH o NH
| 229 233
' 0O @]
N\> N\>
<\O <‘O
H /=~ H /=
X0 ‘Q‘Cl S e) N—\ / Cl
N W, N woo ML) N
H,C” N" O N o
o) -OQ’NH e} O:,/NH
230 234 _
; N/\\ . ; N/\\
o \\/0 o o
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Tabl e 61 Ex. No.
Structure No. Structure OMN N NONIN No NH ONH

259 263
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_ Ex.
Ex. No. Structure No Structure
D > —(?\:/>—0| "~ CH, (YO __NTY /C
"HO . / s | Y/ - N
N (@] _H3C.O/\/N . N/ o -
0 o :_/NH 0 oM
235 239
H,C H,C
L N-cH, N,\/N‘CHs
o’ N O ‘&H
CH, 3
o) H > —cl H /=
v \§ .
N (@] HSC 0/\/ N/ o)
236 240
/\\ N/\\
o \_0O ° P
H —_—
H /~
S My CH. X0 N—Q—Cl
HO L/ 73| | Y/ N
N 6] H,C O/\/N l NZ o
0 oM o oM
237 241 ?
0 o}
\( .
N N~
) o
e}
H /— -0 \— Cl
G T aa O/\N [T~ v
HyC. g~ N N//\g_% N o)
0 oM O oM
238 i 242
%“Co 2Nﬁ
o \_©°




O 0O-OON i C ONCQ C Ni / ONHICO ONONHO
OGiNH 260264 0000 H=\H ~ON/N~ONNI
H3C,O N/ O NHONH 261 265 | ,ONONC O N N
HOI NONO NHO O0--/ NH 2 266 0 O 140 Table
6.2 Ex. No. Structure No. ructure ONINCHON,
Cl 3/ N HO'"~-NO H3 C.NI N.OOO/NHO OL/NH 267
270 00} HH 0) 1 ONNOC CH3 1 ON/N.
Table 59
Ex. N Structure Ex.
x. No. g No.
o) H ¢l
N N\
LT,
°N @]
o= !
243 247
" o)
N/\,N‘CH3 \ O
o . K
CH, <\o
H /~ '&l@—m
o~ o < o M)
N Z : X N @]
N © | NH
o NH N’ O= :
244 248 i%
N |
o . °
o R~ )
AN N\
O/j\l | s N_/
N (@]
o NH : |
245 249
o Q
o}
N\> N
ﬂ*o <\o
B \ X \
| _ N | N
S oM N "
246 250
% o} % 0
s B
C C




~-NNOHCNN/ OO /NH3 00N 268 271 o0 HO 10
NN ~Np pNH 269 O ~0 141 Table 63 Ex. No.

Structure No. Structure OMNM CI OON/ClI H3C N H3C,
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C HHSC ONONNEC H3 ONH N O 273 277. NH
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No: Structure
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65 Ex.  No. Structure
ONN/ NF1 NOFNO

O NHO NH 288 292 p. Q
Table 62
Ex. No. Structure lE\Ibé Structure
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15

%HNCH3 N- ONNCH3 N OO 352 NH 354 H3Co NH O
| CH3 Ol CH3 N-,-,N>CH3 NCH3 OCH3 OCH3 H ON
'CH3 ON/ CH3 NONO 352 NH35.5 H3CO NHOCH3 O
CH3 N~~N.CH3 N,CH3 .0 CH3 Q CH3 Reference Exanplel
Met hyl trans-4- [(t-butoxycd®donyl) amino] -

cycl ohexanecarboxylate H N'r O~ 0 5 0 (1) Thionyl
chloride 254 m) is added dropw se to nethanol (1500
T4®ie under cooling to -30C over a period of about an

haor Aft Ay + Ihn arlrhflr\n thn rc\nr\flnn mvfllrn IQ

E;;i r}ea“ a; Q0n ;Frrjle;jat ure Bsor | 0. 5 hour and
Nohereto is %ﬁ@%‘&l ter ans- cycl olexane- (ﬁ@é?%)?yl ic

HE P~ - | oo e

actd _LV\OUUU and—the—rixture—+s—sti+rretd—at—room

t enpe e H dj].cpurs The reaction OSOIHJ Eﬁ
conc_@“ﬁ\;}e& u réduced pr essure’?ﬁﬂes els
di [ju ‘W t hOchl oroform and washed sab ur at ed
3sgiueous §9di um hydrogen GagBgnat e so ut lon and

satjur at et e. q:ﬂi!ﬂe organi c 3 S
N\/\N-,CH3 . X N\/\N,CH3

0 CH,

T | [ gt
N o
352 ™ 355
o CH, | CH,
| Neo~p CHs | Neoyy-CH,

O CH, - o CH,

Reference Example 1: Methyl trans-4-{(t-butoxycarbonyl)amino]-

cyclohexanecarboxylate

H
/ow\(j’Njcgo7<

o

- (1) Thienyl chloride (_25'4 ml) is added dropwise to methanol (1500
ml) under cooling to -30°C over a period of about an hour. After the
addition, the reaction mixture is stirred at room temperature for 0.5
hours, and thereto is added trans-cyclqhexane-1,4-dicarboxy1.ic acid
(500.0 g), and the mixture is stirred at room temperature for 17 hours.
The reaction solution is concentrated under reduced pressure. The
residue is diluted with chloroform, and washed with saturated aqueous
sodium hydrqgen 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-
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| ayer is dried over sodiumsulfate and evaporated to
renove the solvent 15 under reduced pressure. The
resulting residue is crystallized fromn 152 hexane.
The product is collected by,£iltration and dried to
. give dinethyl trans-cycloh% ne-1, 4-di car boxyl at e
(545.0 g). APCI-M5 M Z:201 [MtH . (2) Dinethyl
trans-cycl ohexane-1, 4-di car boxyl ate (150.0 g) 5

- hemhhai rfEte produgt ibovkecteddby fidiraeidni and eiried ydiodfe dimethyl

(1500 m ), and to  the solution_is added dropw se a
trapsceHclobieransnl grdiearosyiatet54med Bbxi de/ met hanol (149

et er.(13.2.9) under ice-cooling. The reaction
A@r@?[’!ﬁ?%&ﬁéﬁ to roomtenperature, stirred for
(0] 1
5 (DOYSiSnet 3N drd e @Efbn&daafeaw dnc%qagg}nﬁaﬁlé% 019

andthe mxture 1s filtere 10 co

obpaiexeidpirt fit) esbovEhis dissolveidnin setrallydsofaddad 160 0aml), and to
m xture of conc. hydrochloric acid (50 m), water .

the sobutipn igagided 6?@@‘@#% 2 mobed selptiondef 28¢%- sebiimg,

e et s bl RhfCyBler QR TR ool e

re 2GR $o1utiBH 45 \iféﬁﬁé&rt%cﬁo%%%h{bé& LOFOT Qi Ted 1BF 3.5 hours,

organi c |l ayers are conbi ned over so

anslutiierteeo an poaves ar-diexdnieo 15000xd) thd tdel wErturenidefiltered to
reduced pressure. The resulting residue is

- colegisthe precipitatesn dheeremitingesnlicis addeyd o & mrigtnse of

ol PR Bk GloBismot R (R Bl it A55. 5 endoshiopaisgm (1990
ml%@ind@ MeZoddipidtdfAld the dRixtu3e is stirred 3t room temperature

rans- 4- (et hoxycar bonyl ) cycl ohexanecar boxyli c a

foxf ZOCm(ihugjs obheaickddroforfi?)ayards separdtess ahdethd aqueous
t - butanol (1000 m and thereto are added

laygriseaRir prGSowihy shilorpierm 1 SEheypreanictlayers are spaebined,

drielfoversdginRnRE NG &vantBatelid s ABYH ot it AR der
reddcB@Pressiid. e"I‘h%I FeRM1fi6 tr‘ésﬁﬂ.@é is EBydtBRiA 192k i-ARxane,

solution is added ice-wa and the mxture is
coligcteal by diltwation enkﬂydnadebagme tfralesﬂr—gam c layer is

hed wi.th atu at ed ue sodi dro :
(m@’&ﬁﬂﬁﬁ‘é@r@ %@FE‘P&YB%I gt 13, gd over
_gi 8%3 ﬁ[]d evaporated to renove the sol vent

under r‘educ essure. The resulting residue is

di sg8) Vlekdtrismll'ﬁiétﬁaﬁdycé?ﬁ@nﬂ)éycl@ﬁé'xanecarboxylic acid (100.0
g) obtained in (2) above is dissolved in t-butanol (1000 mli), and thereto
are added diphenylphosphoryl azide (155 g) and triethylamine (78.6 ml).
The mixture is heated at about 60°C for an hour and further heated

under reflux for additional 17 hours. After allowing to cool, to the

reaction solution is added ice-water, and the mixture is extracted with

ethyl acetate. The organic layer is washed with saturated aqueous
sodium hydrogen carbonate solution and sattelrated brine, dried over
sodium sulfate and evaporated to remove the solvent under réduced
pressure. The resulting residue is dissolved in methanol (250 ml), and

thereto is.added water (750 ml) and the mixture is stirred under ice-
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30 thereto is added water (750 m) and the m xture is
stirred under ice 153 cooling. After 0.5 hours, the
precipitates are coll ected by filtration, washed with
wat er/ methanol (3:1 1000 and n- hexane
successively and dried to e the title conpound
(117.0 . g). APCI-M5 M Z:. 275 [ MtH] +. 5 Ref'erence
Exanpl'e 2: Trans-4-(2-oxopyrrolidin-1-yl)cycl ohexane-

cadirigp xiftec Cabilibts, Fﬁe(pre]:ilplﬂiate(slard\bd)]ﬂ@dted by filtration,
trans-4-] (t- butoxycarbo | ) am

W@§h¢6weﬁlaﬂé%t§rbmathan@ (234, lé)Qﬁ %%@ad]edh%ane successively

a’?f?d%leéﬁﬁéeghv& e %It]% ?Eﬁégugfﬂiﬁ%@og' n di oxane (500

_.Ap@k%sq@/@@y +pe0 n)," and the mxture is stirred

-at room terrpe ature for 19 hours. The reaction -

Refgrehto Exasnplenze rmatsed-(2 mﬂmpynreﬂduedl -pt) eyslohexannel

the resulting residue is suspended in diethyl ether.
XylieAGdt at es are collected by filtration to give
nmet hyl trans-4 15 am nocycl ohexanecar boxyl at e '
hydrochl ori'de (121.9 g). APC -NMS \M Z:158[ M-H| (2)
Met hyl trans-4-ami nocycl ohexanedarfoxyl at e
hydrochl ori de (45.31 @ In (1) above is
suspended in dichloro ane m), and thereto
'is added 4-chl orobutyryl Qchl oride (31.5 m) under ice
20 cooliing, followed by dropw se addition of a

oF cri o s ket A G e udnhdmifal -yt on 1 s

Y EIbHBRanéCarbRF 41228120 W) Sbtaindd 8¢ RedbrehOB&SnAE 1 is

concentrated under " reduced pressure. To the resulting
disssivtdeiradeoxzme (50, and ¢hatretoaisdad dedothdihydirbgen c
acid, and the organl c layer is separated, washed with

chloridg/diaxane 4080y, apdi the RYEFTRr sdFisshat geom
A PLH s 200 JSPRAGES e K cn U5 BP0, Fob B4y prcer

réi&Q présyifenanid tHe fésultih CIQNE S IRGpEMIRG edUaas!

ether. The precipitates are collected by filtration to give methyl trans-4-

" aminocyclohexanecarboxylate hydrochloride (121.9 g).

APCI-MS M/Z:158[M+H]*.

(2) Methyl trans-4-aminocyclohexanecarboxylate hydrochloride

' (45.31 g) obtaineéd in (1) above is suspended in dichloromethane (1000

ml), and thereto is added 4-chlorobutyryl chloride (31.5 ml) under ice- -
cooling, followed by dropwise addition of a solution of triethylamine

(81.5 ml) in dichloromethane (80 ml). The reaction selution is warmed

fo room temperature, stirred for 3 hours and concentrated under

reduced pressure. To the resulting residue are poured ethyl acetate and
5 % hydrochloric acid, and the organic layer is separated, washed with
saturated aqueous sodium hydrogen carbonate solution and saturafed
brine. The organic layer is dried over sodiurn sulfate and treated with

activated carbon, and the filtrate is concentrated under reduced
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154 pressure. The resulting residue is suspended in

di i sopropyl ether. The precipitates are collected by

filtration and dried to give nmethyl trans-4-

[ (4-chl or obut anoyl ) ami no] i)gél ohexanecar boxyl at e

(38.81 g). APCI-M5 M Z:262. 264 MtH] . . 5 (3) Sixty %

sodium hydride in oil (9.60 g) is suspended in N, N

di net hyl acetam de (500 m), and to the m xture is _ -
prasstere. mihisytestulng-residue is suspended in diisopropyl ether. The

4-[ (4-chl orobut anoyl ) am no) ] cycl ohexanecar boxyl at e
prespigaeg)anehallacsed byrfiltpatiahcard idriesivd giveangiylstrans-4-

A R

_A@E_M@w%;%b{/z@ﬁ%@t@ﬁaqueous amoni um chl ori de

ol'ution and " The reaction mixture i's
- ext (3FtSisk eyt kodhher bj@ride H6ilqDBMieFid 84 Spehded in N,N-
washed with saturated brine., dried over nagnesium _
dimgthalareiamhide (500 rmi)eandbto ¢hovnixthee sobddet meteyl trans-

R Ryl byl B

- imREPRRLF AL Bk ke, SPREANGL, (Pl eaction gpjution i
waghed abeawboby tefigdratiterstandddiorert heugs venaBheYéto are

trans-4-(2-oxopyrrolidin-1 yl) cycl ohexanecarboxyl ate
powgedosatyrated\aguens sMmmaB{iaH hRgidessolMetony And ice-water.

trans-4-(2-oxopyrrolidin-l-yl)cycl ohexanecar boxyl at e )
Tft"a’é@é’fél(@é %ﬁ?%é%emaeéﬁsé é%%%}é?i‘f_ﬁ@rﬁpggm Y@ grganic layer is
wASIRENA sA8r el nAe, grieht G4 hiadtiRRin QAR SR
evaboratd & réRovetthensioént e rfder &@Lﬁﬂéﬁ_ﬁgréﬁ@ﬁré £aqHd on

solution is adjusted to pH 1-2 with 10 % hydrochloric
regglting sasiduccis purifigdl by gilicam gek aolnmnethnomatogodphm

hl Qride,, foll d extraction with _chloroform The
(elg.lre- k anhYIa?z%"rt%%e%‘?ﬁ?i’ae JrEIALo 4P §H1395Pf158é1,1 Rind t hen
T ' :

by PR T rPaLERE c*Qells sE0BRcred by
filtratidn amdudtiedftoegiby mettstlairansadq2-skopsepslidii- 1et her

IS [),oured_ thereto. The resulting crystals are
ylegrlahaxanesarpoxylate (39i2h g)washed with dii sopropyl

Aﬁéﬁﬁsﬁyﬁfﬁmﬁ\hlﬁﬁ and. dried to 155

(4) _Méthyl trans-4-(2-oxopyrrolidin- 1-yljcyclohexanecarboxylate
(39.15 g) obtainedl in (3) above is dissolved in methanol (400 ml), and
thereto is added 2 N aqueous sodium hydroxide solution (174 fnl). The
mixture is stirred at room temperature for 3 hours. The reaction
solution is adjusted to pH 1-2 with 10 % hydrochloric acid under ice-
cooling, and saturated with sodium chloride, followed by extraction 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 amount of ethyl acetate, and
diisopropyl ether is poured thereto. The resulting crystals are collected

by filtration, washed with diisopropyl ether several times and dried to
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give the title conpound (35.94 Q). ESI - VB

M/Z: 210 M H] -. Reference Exanple 3.

Trans- 4- [acetyl (et hyl ) am no] cycl ohexanne- car boxylic
acid HOc~NO 11 50 (1) Meth

trans-4-[ (t-butoxycar bonyl)&n?u%o] cycl ohexane-
carboxylate (30.00 g) obtained in Reference Exanple 1
is dissolved in N, N-dinethylformamde (150 nl) and

gﬁ@@ﬁ@ttﬁlé sopfirth®@BJoospgdj.um hydride in oil (5.60 g)
~under ice-cooling. After stirring for 0.5 hours 10

_ ESJE?N’S MpB:ZHd-¢Hol i ng conditions, nethyl iodide (14.5

and_ net hanol (0.15 e added t.o the_ reaction
Reésrm%EX@@ee@s% Trans- %[gé?ewﬁmﬁthx a%nefqya}pfe%xane-

: oomtenperature and stirred for 4. hours.
cal PR e iRaloo - -

ooling, to the reaction solution are poured
saturated aqueous amoni um chl gri de sol uti on and
ice-water, and the mixture is 13 extracted with ethyl
acet ate. The organi c |ayer d wth water and
saturated brine succeggjvel @d over sodium
sulfate and evaporate ‘MO renove the. solvent under
reduced pressure. The r@sulting residue is purified
by silica gel colum chromatography (eluent:

n- hemnw{&hwtraalfsehquebutéfajrcérbcﬁghia@ﬂﬁfb] claheék)ant:o

gi ve net hyl " 20 trans-4- - but oxycar bonyl) (neth

'cmm)aucy(&mw@mmm :R&fere(rm Bsaniple AP dmolved in

M Z: 272

N YRy orBAbids Bl P theteta is Added, 69 Shasostium
h@é@%‘%ﬁé@ﬁ TatPgs dntty 255 2ofie Tkl sBAANE 48 0.5 hours

uRdEeehé slaxﬁy%@gﬁ ot ditiofey, thepansoaRieutl4B Iﬁla%m ) -

The reaction solufion is stirred at room tenperature
mfed)hanoh (ﬂmﬁ mlpate addetdosdiairéantions sphitien successively. The

diiso ether S%?C? n1 The 156 reC| |tate ar e
reagtost SRITAN 1t WAIFEES 5 TORES REMRRTRH IR A28 Stigeq for 4

h?ﬁp@ Uﬁt?gr ﬁ{] ?goﬁr?%gﬂov@rrérﬁégé@mn SO, t101|'1 are poured saturated

Fans ) cycl ohéxanecar
agqueous ammonium chloride solution and ice-water, and the mixture is

- extracted with ethyl acetate. The organic layer 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 purified by silica gel column chromatography
(eluent: n-hexane / ethyl acetate = 10/ 1, followed by 7/1) to give methyl
trans-4-[(t-butoxycarbonyl)(methyl)amino)cyclohexanecarboxylate -
(26.33 g).

APCI-MS M/Z:272|M+H]*.

(2) Methyl trans-4-[(t-butoxycarbonyl)(methyl)amino]cyclohexane-
Carbeylate (26.32 g) obtained in (1) above is dissolved in dioxahe (100
ml), and thereto is added 4 N hydrogén chloride /dioxane solution (100
ml). The reaction solution is stirred at room temperature for 4 hours,

and to the solution is poured diisopropyl ether (500 ml}. The
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hydrochloride (19.01 g). APCI-M5s M/ Z:172 [MtH +. 5
(3) Methyl trans-4-(nethylam no)cycl ohexanecar boxyl ate
hydrochl ori de (18.93 g) obtained in (2) above is
suspended in dichl oromnet hane (400 M), and to the
solution i s added acetyl chill®Pide (8.42 nl) under
i ce-cooling, followed by dropw se addi tion of a
solution of triethylamne (38.1 m) in

preciit AledieNadfedtéd tirﬂ #ittrdfi6n! faEhiewith §ﬁ’§ét§1‘ l'ect’her
warmed to roomtenperature and stirred for 2 ho

arid deied . mJIglvre:gm!i:thyhmm(memymmno)tdyeldheidameearboxylate
extracted with dichloromethane. The organic |ayer is '

hygrocddosided 18 Light ed brine, dried over sodium
ted to renove the sol vent under

A?@LE@%E"‘Z%&%@@% he resul t| ng residue is purified by
NH- s(iah i cal aﬁlee'c yl
acef(g? el)QEtt%ﬂgF\;/iglsngt(%glth rans- 4- Facety (ne%ﬁéx}slg%no]
hydricbiiexidadtarap ey bbtmdeﬁ&rﬂ&)gibov%q@l sidpended in

M Z. 214 MwH +. (4) l\/bth& trans- 4- [acetylémsth yl)

dig W@W%&Q@%% ypdhe sqlugiopoisdaed gicabd ghloride

i s.diss

(e Bl iaersisre SO dpliBue B8 aRamiistipostied Hia S yion
of( 2 thklamitie 1(3‘8 At Hﬂ)elri didkePosidthhad (3b ﬁlﬁo Wl‘h% reaction

tenperature for 3 hours. Under ice- 000|

solagion nwaoined tnroemattnuseetutre auid itlﬁrdaiychrcw hiougs10After
%. hydrochloric acid, saturated with sodium chloride, :

aqghing ﬁe'ﬁ heidroghilemc agid nthenmixbats v extractedgwifiic | ayer

ol BARERRYEL, TR CARRBL AL 100 AR SR Yol B forine,

dxﬁéé Lﬂvfe'r NSdies Quﬁa'té aiﬂsé’ﬁa[tﬁﬁ‘étéd‘ t8 reffdve ﬁ{@génbeﬁfc under

ethyl acetate, and to the mxture is poured

- recdiucmmbpnq:gsluret HEne r&'skleltmg/sd:adﬂeasq)mﬁéechyehll—bmhca gel

f| Itration, washed with diisopropyl ether, several

cqlpper chramiatogaaphy delnenti ghyl a¢etateipcsing meag13 traps-4-
e MR et BB oS
ARCIMEBOM/Z:214[M~+H]*.

(4) Methyl trans—4—[acety1(methyl)ammo]cyclo‘hexanecarboxylate
(19.00 g) obtained in (3) above is dissolved in methanol (200 ml), and
thereto is added 2 N agqueous sodium hydroxide solution (60 ml). The
mixture is then stirred ét'room temperature for 3 hours. Under ice-
cooling, the reaction solution is adjuSted to pH 1-2 by pouring 10 %
hydrochloric acid, saturated with sodium chloride, and then extracted
with chloroform. The organic layer is dried over sodium sulfate, and
evaporated to remove the solyent under reduced pressure. The
resulting residue is suspended in a small amount of ethyl acetate, and
to the mixture is p-oured diisopropyl ether. The crystals are collected by
filtration, washed with diisopropyl ether several times and dried to give
the title compound (16.31 g).

ESI-MS M/Z:198[M-H]J-.
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NIli HO O O (1) Sixty % sodiumhydride in oil (6.80
g) is suspended in N,N 5 dinethylacetam de (80 m) and
a solution of 2-(benzyl oxy) ethanol (12.9 g) in

- N, N-di net hyl.acet am de (50 nL% i s added dropwi se to the -
m xture over 10 m nutes un {4 i ce-cooling. After

- stirring at roomtenperature for 15 mnutes, the
reaction solution is cooled with ice, and thereto is

Ref@¢died Krhoipedet Teasidd(I-Bxbenaph dlirsaell)cypsioheras e-
The m xture is then 10 stirred at roomtenperature for

cathoxydig acidThe reaction solution is concentrated under
reduced pressure, and to the resulting residue is
added aqueous sodi um hydrogen caf bgnate sol ution and
the mxture is washed wth di__g%u et her. The aqueous
layer is acidified with ch rochloric acid, and
then extracted with dﬂ@the ot at @@ The organic 15
l ayer is washed with satlurated brine, dried over '
sodi um sul f at e and evaé%rated to renove sol vent under

e e E RN E SRR O
di nﬁh%ééﬂ%%?%@ %y}ﬁﬁfg So13¢idh 68 22betly A R d1N12.9
g) i an.w.am’emmetmmgg anhax Wil yewiel @ itdemixture

(5.27 g) obtained in Reference Exanple 2(1) and
over Hpdmurijbes rardardgetaoliBgdcAfter stiming gt obemdtamperature

—
=t

oD g UE R R sl o o el P etk it freto is
addedr &&MPSEFQSC acld 1819 %)aﬂfl s'-fr{éli??%igg’snefk{edfnﬁgtﬁ?é is then
ool 'ng, and 2t

successi vel'y under ‘i ce- the mxture i's

stidted L@ Godin teRPeratip® Rirll B Hoalrs3 TRY Yeadtién 'sodgtibdnis
solution is concentrated under reduced pressure, and
congenfratedsundengednedd pressyraadud tathagqesuliing sesigue is

TR TR T —
wASE A A ddGeodC LKA RN, conc.
hydidabisripaetduand thee d¢asactddwitiestithleadestatqpuThei ®ganic
Loy R EPGRI with Satitated prne, dred over soaium sulfate and
evaporated to remoVe solverit under reduced pressure to give [2-
(benzyloxy)ethoxy]acetic acid (18.24 g).

ESI-MS M/Z:209[M-H]-. '

(2) [(2-Benzyloxy)ethoxylacetic acid (6.51 g) obtained in (1) above,
methyl trans-4-aminocyclohexanecarboxylate hydrochloride (5.27 g}
obtained in Reference Example 2(1) and 1-hydroxybenzotriazole (5.06 g)
are dissolved in N,N-dimethylformamide (100 ml). To the mixture are
added 1-ethyl-3-(3 —dim'ethylaminopropyl)cérbodiimide hydrochloride
(7.10 g) and triethylamine (4.50 ml) successively under ice—co_oling, and
the mixture is stirred at room temperature for 3 days. The reaction

solution is concentrated under reduced pressure, and to the resulting

residue is added an aqueous sodium hydrogen carbonate solution,
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.5 acetate = 1:1 foll owed by ethyl acetate) to give
met hyl trans-4-({[2-(2- benzyl oxy)ethoxy]acetyl}am no)
cycl ohexanecar boxylate (8.24 g). APCl-M

M Z: 35. O[ M¥rH] +. (3) Met hyl : :
trans-4-({[2-(2-benzyl oxy) et1t$o%<y] acetyl }am no) -

cycl ohexanecar boxyl ate (5.09 g) obtained in (2) above
is dissolved in 10 acetic acid (150 m), and thereto

follovaidby extpaqtidn adthuetloplr doetatd. Thegdrgaand layer is washed

mxture is_ stirred at roomtenperature for 2.4 hours
WilRgetugjerd &jz-;rhe ATied INEF Sodidm SHHaﬁeaanngatedm@

iltered to regpve the.catal
it B8 PRyl BRe bl i Pah e caRe ek fia rRsile is
pRFiERaUb P silfde géleéélhtrhﬁ %hrr%ﬁ'lgﬂb%r ?hg (ERRiMteHekAne 6 ethyl
chl orof'orm 15 washed wth satura aqueous sodi
atgtdtogeh: Icfollownad eysathyi acetatefltd giveonmthgbthiams-4-({[2- (2—
sul fate and evaporated to renove the solvent to give

berpHPKYIethasylacetyaming) gy ehojsxagegarboxylate (8.24 g)

m}%%&méggﬁ( gxanﬁc?r boxylate (3.32 g). APCl - I\/IS
' Met hy
trang)4nfdthy iﬁf,g}{sax,y@[tgh BLRGSH 04y @g%)@géé&?iggﬁﬁﬁare_

carboxylate (1. 37 |ned In
cyblehakandcarbm&yllamwﬁo@%g) bbtaidgd imif2) abeveindissolvieddn

triethyl am ne 8890 ul) under ice-coolin
aqsiitans L1 S0 Ryl SRAdheaeta isadied 3 % paﬂadme@arbon (101 g
Th
afi R o el 3 PR s R BB i€ rirc2 S b8l ymger
h§dtegead aWn‘o@pW%i"@ RS Sorirhal bedssid) ThE ReaEQR6M so-ﬁg%ion is

~organic layer is washed with saturated brine, drie

fibered sodemmveutHeatatalyst, amvdatioe filerdte os cenwetrah@d under
vent under reduced pressure to give neth

re ‘%a‘?f‘é{] Bressyrs- - Tae ﬁmﬁ}%ﬁw}it&w dl@@ﬁbs@gl)lgc%mﬂlpfom

W%%E@Q \g %ﬁﬂ?ﬁgﬁﬁﬁ%@;ﬂg%@fﬁ? (h]ydq%ggﬁ ca'l)‘Boég% sgﬁltmn

dhédf@ve‘i"- $ddidm [SURE YinslEd DHyTaAted toeteireve ﬂ@@fsmx}&rﬁmmgwe

0] cl ohexanecar boxyl ate (1.08 _g) obtained in
naﬁihy transidsf@ hgdrmxyetupxwaamyljatmne}cgmiaimy(atfeaairbpxylate
agg thereto is :added 60 % sodium hydride.in :oil
Sg)rrg) under |ce cooling and the mxture is sti rred
A I— @WZQ re for 16 hours. The reaction
ution’is co en rated

(4) Methyl trans-4-{[(2-hydroxyethoxy)acetyljJamino}cyclohexane-

carboxylate (1.37 g) obtained in (3) above is dissolved in chloroform (1S

'ml), and thereto is added triethylamine (890 pl) under icje'-cooling;-

Methanésu.lfonyl chloride (450 pl) is then added dropwise at the same
temperature. The reaction solutibn is stirred for 3 hours under ice-
cooling, diluted with water and extracted with chloroform. The organic
layer is washed with saturated brine, dried over sodium sulfate and
evaporated to remove the solvent under reduced pressure to give methyl
trans-4-{({2-methylsulfonyl)oxy]ethoxy}acetyljamino]-
cyclohexanecarboxylate (1.83 g).

APCI-MS M/Z:338|M+H]".



10

20

25

under reduced pressure, and to the resulting residue

are added water and an excess sodi um chl ori de,

foll owed by extraction with chloroform The organic

| ayer is dried over sodiumsulfate and evaporated to

renove the solvent under rddfted pressure. The.

resulting residue is purified 10 by silica gel colum

chromat ogr aphy (el uent: hexane/ethyl acetate = 1:1

f ol |.(@hedethyl atayns-a4¢2 irAetHAsAif¥Ay oxylacetyljamino}-

_trang-44(g¥%xonnr6ﬁg$?ﬁf4-.fﬁfgigﬁgﬂgﬁgﬁtggr'gfgpg{e ol
cycilaBexapccanbokyhaeN1208 42 oblided {16)4)Mebdmd is dissolved in

exanecar bOX)/| at e
y 0
n

N Bty S BTaR 5| 1l SCLERRTELD 52 AAGEEL0 A spdium

k1] Jm ference Exanple 2(4).to give the
nffiieh SIPTTES b8,y RS CEEPolfiB B himird's St a
rdeghee ab P16 hours. The reaction solution is concentrated
Tr ans- 4- (2-oxo0- 1, 3=oxazol i di n- 3-yl ) cycl ohexane-
ugdebosguced pressine, il fo the resulting/eesidue are added water
t rans- 4- am nocycl ohexanecar boxyl at e hydrochl ori de _
a6 S0 KIS TR M SHORAF e RURESEbsprigaction Wish chloroform.

T D R R R

tHl Sgivef e uatibrt tedn @l Présdudti Crhotedn: lj ifie
c:hl_'g)roformater (3.u3 m ri n chl orof'o?%nl%{lﬂ(gﬁau%fltsé)ﬁlnﬁed

by silica gel eolumpn mhrosna@gaaphy (Earerit: helxamey ety %d‘aage =1:1
reaction solution is added 5 % hydrochloric acid an

follgwedt BY wiby] scebptehia giyeunethyhiranst dr(groxomorpholin-4-

AL IR C oy 10 g -Wi.th. saturated brine, dried

ylgé\;er s%xl unﬁra()?‘g}’@?fﬁgéw-en evaporated to renove

APChaISQUygrp4ppdeH]+.educed pressure. The resulting

residue 1's suspended in chlorofornidiisopropyl ether.

 The (§ eMethyhtrensafte(3coxomorplotin-#iyljoyaiobexametatbosglate

(Sb?)aﬁﬁ i’tﬁ’i’}%’g&c H? Floabevs iy tgated it msimiat yeanpeei@nec
R&febEr¥e Birhpleld(4) % AFCHnMRIM CoRfifd 288 (B

ESI-MS M/Z:226[M-H}-.

Reéference Example 5: Trans-4—-(2--qxo—l,3-oxazo‘lidin-S—yl)cyclohexane-

carboxylic acid

| 'N’/\o-
\«
Ho\n\.‘uol o
o)

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

hydrochloric acid and the mixture is extracted with chloroform. The
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(2) Methyl trans-4-{[ (2 -chioroethoxy) carbonyl) .
am no} - cycl ohexanecar boxyl ate (3.70 g) obtained in
(1) above is dissolved in 10 N, N-di et hyl acet am de
(50 M), and thereto is added 60 % sodium hydride in .
oi| (630 ng) under ice-coolilR§. The nmixture is then
stirred at roomtenperature for 16..5 hours. To the
reaction solution is added water, and the m xture is
or@éh‘i@féﬁ‘} 1§" iwhsREd Xﬂntﬁ%%ttﬁ?&tedmﬁn‘ér QRiK L ové@!@&%i Jllfate,
washed ™w th wat er and saturated brine, and then
amd ¢hed Evapdrated ub fetnove Tthe salveptundermduced pressure.
evapor ati on under, reduced pressure and the resulting

Theseiéingresif e ispuspesidedcin gblor@éq)mvf diisopropy! ether.

B A e S T R

B A .

-gjMet hyl trans 4- (2- oxo-1, 3-oxazol i di n-3-yl)cycl ohexane-

car box ateél 84 l% obtal ned in (2) above is treated
APQI-MIiM{ Za26hbAaeM+HY . Ref er ence Exanple 2(4) to g| ve

e A e IR % e s ipmirathdpfaningl
C};C%U%S Q) nyggd)?%’g%ﬂl ved | r%s\lrrgtt%r‘r%j? r%%gn&nP@@ﬁseﬁgs“so%cgm

N;Mmmhykacmddnﬂdd nepwne anld thetlete s aidddel 64 .99 snid)mm
under ice 16.1.  cooling. The,reaction solution is
hyqride ja ik P 3Q ms)owndéﬁmapgh@gan’ﬁhe spixtuse is ghen stirred at

robhiEmpRlRRuEE fer 28, RRLEN Y bt SERGERN & ihelidR e
wafbr, dinRt fe neihGre 1§€§tﬁa€€‘ecp'inﬂﬂ'1 Rk n?I Beeite a9ld Srdftic

by filtration to give neth noval erat'e
lagd i widsheddwigowesennd smo:rami Mrind,32hdithEn di2gd over

am n vaI erate hydrochl oride (1.68 g) obtained
sqhﬁup{)su gy he s §Béﬁaéamqve@hbmeafa@0ﬁa@99 wger geduced

pidishile <P PEOTERI D OGS (S BGHRIAR Wil el cdimn

er i ce-cool
chromatography (eluent: hexane/ethyl acetate = 1/1, followed by ethyl

acetate) to give methyl trans-4-(2-oxo-1,3-0xazolidin-3-yl)cyclohexane-
carboxylate (1.83 g).
APCI-MS M/Z:228|M+H]*. |

~ (3) Methyl trans-4-(2-oxo-1,3-oxazolidin-3-yl)cyclohexane-
carboxylate (1.84 g) obtained in (2) above is treated in a Similar manner
to Reference Example 2(4) to give the title compound (1.75 g).
ESI-MS M/Z:212[M-H]-. -

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

HOVVN%

(1) 5-Aminovaleric acid (7.35 g) is dissolved in methanol (50 ml),

and thereto is added dropwise thionyl chloride (4.9 ml) under ice-
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10 addition of 4-chlorobutyryl chloride (1.55 g). The
reaction solutionis warned to roomtenperature and
stirred for 2 hours. Ice-water is poured to the
reaction solution and the m xture is extracted with

chl oroform The organic Iayéﬁlis washed with 10 % _
hydrochl oric acid, a saturated agueous sodi um hydrogen
carbonate solution and saturated 15 brine, and then

coblingd DHeresetbHRIUtio! B thEtewahy&d to irSofY BRRpaEHGre and
under reduced pressure to give nethyl '
sterpd 4or HI7ohobius.alhg Jeadtion] sohsidmi®abacédtidded under
PCl - NS5 M Z: 236/ 238[ MtH] +.

3) Methyl o
r N[C(i@l?}iﬂ%}lssut%ml&wé%%ﬂ@ aa&g@ee@;esl;m@yethyh@ther

i 0. 0 is . dissalved:in . .
=P R Rl ARy 1y Htelffioh T e saetEvh faea
arbithdoeet temmyhedtlsride (9id3 - 47 9) in small portions
under ice-cooling. The reaction solution is warned to
APCbMS M Ber3R[MeH]stirred for 20 hours and evapor at ed
ve the sol vent = under reduced pressure. The

 osUBl i MethuCs e navalerate RydaehdoTined 1deh epebegnesin (1)

_ ! (el uent : | f f ol | dby . .
YRR b Hi8toro6R. GUERA, RS e Rheion is
aﬁé@gxgg?%ﬁufr%bb?%ﬁw m&e@ﬁ%fﬂémﬁg, (f8116wed) by AFSHWAE
additipnosdopychiloroii tyrryd gh)qréde 4h&F g). ( Theregrtioht solaeidn is

in éo_ (?&o above is dissolved in nethanol (20 m), and
WaHELE 19 TA0T8 fgmPoratiung andssiiasdsios gt hommmy deevatsT is

t : The reactin Luti i t
Pl iPhe Seatibn soldfioh PAFd AP spigre S pidracf With' ©
B e e b elOh 186 lorieid, o
sgtyrameedqbgous mvshiumathydnogemdarbordtr sdltBign angusaturated

| Th i . id is extracted with chl orof orm and
DRRE L0 e Qe ML HAEr SIS ol i ONENE S BURBP R e

uEEh TR TR Y Sy Rty s ekt BaRaR Y Athinol-
pentadoate(R/3shg).i n- 4-yl ) pentanoic acid r'O :
APCI-MS M/Z:236/238|M+H]*.

(3) Methyl 5-[(4-chlorebutanoyl)amino]pentanoate (2.33 g)
obtained in (2) above is dissolved in N,N-dimethylacetamide (20 ml), and
thereto is added 60 % sodium hydride in oil (0.47 g) in small portions
under ice-cooling. The react-ioﬁ solution is warmed to room
temperature, stirred for 20 hours and evaporated to remove the solvent
under reduced pressure. The resulting residue is purifiéd by silica gel
column chromatography (eluent: chloroform followed by
chloroform/ethyl acetate = 20/1) to give methyl 5-(2-oxopyrrolidin-1-
yl)pentanoate (2.15 g). |
APCI-MS M/Z:200[M+H]".

(4) Methyl 5-(2-oxopyrrolidin-1-yljpentanoate (ll.OO g) obtained in

(3) above is dissolved in methanol (20 ml), and thereto is added 4 N
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HON 10 0 O (1) Methyl 5-am noval erate hydrochl ori de
(3.35 g) obtained in Reference Exanple 6(1),

[2- (benzyl oxy) et hoxy]acetic acid (4.63. g) obtained
in Reference Exanple 4(1) and 1-hydroxybenzotriazole
(3.78 g) are dissolved in N&& di net hyl formam de (80
m). To the m xture are 15 added

1- et hyl - 3- (3-di met hyl ami nopr o. pyl ) car bodi i m de

| a@y&@%&grgl%%d de %b-l@ﬁﬁﬁﬁ(gi’s?g%' ﬂéqleee{c’%io%?sm%tion is

successt Vv der | ce-C00 e mxture |
watmeded @iom aemperaparatmdesfinfed?fodalS holins. HaEtéaition

solution is- concentrated under reduced pressure, and
salytiopdsyrashed wishidigthylsetiieryaad thierptd seaddedr2 Bnd

extracted with_eth etate. . The 20 qrganic, |layer is
nfHRBIOT e i) BERURE e n et e Teduced

& O - 1 4dtBE with & orh an i

PSSO R SRAUE 2 B4 08 SHESARSLIBDN na dried
ovielrescgidh e stilfabele Theeshivetlt ps esapbated iBde£seliited pressure

residue is purified_bé silica gel colum
togive rae difle panpqunddii90 gbxane/ ethyl acetate = 1:1

I \VAI t at t i 25 t hyl
EégM%wﬁ?%%ﬁw'@S'gfﬁoiyfé\'ce?y?i \GIIETi Ino) ggnt ngat e (5. 56
R o Ty Bt T ot BhYfp Xy ipentanoic acid

(5.54 gg) obtained-in (1) above i { ssolved in
t et rahydrofuran (60 , and 163! thereto is added 20
% pal | adi um hydr oxi d C : 5 g). The mxture
is then stirred for 4 hgurs at ro t enper at ur e under
hydrogen atnosphere under normal pressure. The

and ihemelity S Alth® BIARRIARRS A5% Sl in
Refieesser Exbmpleve( Ie[hybenzyloxy)ethoxylacetic acid (4.63 g)

5-{[ (2-hydr oxyet hoxy) acetXl &am’_no} pentanoate (3.76
otg.ja_mmbgl mrzc:ezg-z;?m.p]]u .((1. )aqutl Hyydroxybenzotriazole (3.78 g)

- d .0 I [ _ 1.17
g SRR i T BB A DRO PR PO oF shcpfe e
A oo ey RS PUSKEATE pfafttulbiae
(S5i.37 ghemdatidethydanpined8.35 ml)esudcessivelyatnkdes isesmwoling, and

the mixture is stirred at room temperature for 2 days. The reaction
solution is concentrated under reduced pressure, and the resulting
residue is diluted w1th ice-water and extracted with ethy! aéefa.te . The
organic layer is washed with aqueous sodium hydrogen carbonaté
solution, water and saturated brine successively, dried over sodium
sulfate and evaporated to remove the solvent under reduced pressuré.

The resulting residue is puriﬁed by sﬂica gel column chromatography

" (eluent: hexane/ethyl acetate = 1:1 followed by ethyl acetate) to give

methyl'5-({[24(benzyloXy_)ethoxy]acetyl}amino)pentanoate (5.56 g).
APCI-MS M/Z:324[M+H]". |
(2) Methyl 5-({{2-(benzyloxy)ethoxy]acetyljamino)pentanoate (5.54

g) obtained in (1) above is dissolved in tetrahydrofuran (60 ml), and
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tenperature. The reaction solution is warnmed to.room
tenperature, stirred for 1 hour, and ice-water is
poured thereto followed by extraction wth
chl orof orm The organic Ia)n/jé is washed with saturated
brine, 15 dried over sodiu dl fate and evaporated to
renmove the solvent under reduced pressure to give
met hyl 5-[ ({2-[ (et hyl sul fonyl ) oxy] et hoxy} -
thaeetoyls) added Qbﬂﬁﬁpanaditfm(li &b}@de ofP&arddn (0.5 g). The
M Z:312[ MtH + (4) Meth -
bea b i g VES éhﬁn (ﬂiW?d)@I ét l);ouyq, at e‘oym) ’eampc}'a‘eumounder hydrogen

t%‘i”t R ndd 00 M GRLaLNET TR, Above 18, O 2SRl ek 1o
TenIov 00@949339 % lédeHéh dcﬁe ﬁl'@%aﬁklls Q:%n%%g@e%ﬂéad&ﬁder reduced

m xtu

priessnet ab give frgthiB sh@w ﬁgdf@ﬁyﬂfbﬁbﬁy)dc%tﬁ@édﬁﬁﬁo%fédtaﬁoate

reaction solution and the mxture is extracte

(3 @of orm  The organic layer is 25 washed with

ARGHIS M 2 ARl By evaporation under reduced
D R e A S MR P B 1087
obtatied én #2)labove i aidsapet hy chldnoforragliat i) téhdJ 'tH@reto is
met hyl 5- (3-oxonorphol i n-4-yl)pentanoate d 3 g). 30

adgeg tmghwlmme[(m&ﬁ ml) 1der §p-adeling. Methanesulfonyl
bl BET Pal 1S thPs R qRharhBRETn i bhe patitirs At hg same
e s S A

stirred foarlnkout,canddoe-vedieeristpyiaednthestid fEltbwed b?y7extract10n
hours. 5 The reaction solution is concentrated under _

W#thoqreleaofer%hsa‘hé orgaaie layerzisavashed withsathoatddbrine, |
t d d Th
asdéd Qe f Hiop B8 Sl S8 S Hrbal<il 1 Fomieae: wivart dinder
I .
T S N B R Bty P BTG RUERY-
ac(din&ngho]peiﬁaﬁShthél M1Zg). 200[ M H -. Reference Exanple
(di net hi’l am no) cycl ohexanecar boxyl ic acid

Ama%% N iz (Ve -

(4) Methyl S-[({2- [(methylsulfonyl)oxy]ethoxy}acetyl)ammo]—
pentanoate (1.48 g) obtained in (3) above is dissolved in N,N-
dimethylacetamide (22 ml), and thereto is added 60 % sodium hydride
in oil (0.20 g) under ice-cooling. - The mixture is then stirred at room
temperature for 18 hours. Ice-water is poured to the reactiori selution
and the mixture is extracted with chloroform. The organic layer is
washed with saturated brine, dried over sodiu_m sulfate and the solvent
is removed by evaporation under reduced pressure. The resulting
residue ié purified by silica gel column chromatography (eluent:
hexane/ethyl acetate = 1/1, followed by ethyl acetate) to give methyl 5-
(3—ox_omorph'olin—4_—yl)pentanoate (0.93 g).

APCI-MS M/Z:216[M+H]*.
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 aguHBLLSOGEIR Juidrexide (A S selotian (gl

N, HOO (HE) (1) Methyl :

t rans- 4=am nocycl ohexanecar boxyl at e hydrochloride 15
(93.0 g) obtained in Reference Exanple 2(1) is

di ssolved in nmethanol (1000 m), and thereto are
added 35 % aqueous fornal deh§fe solution (95.4 m),
sodi um acetate (39.4 g) and 10 % pal | adi uni carbon (10
g). The mxture is then stirred at roomtenperature

for (§) %E&Wl%%‘@om@%ﬁﬁé]@ﬁ%%p%%ﬁ@&fb IR 2i) Obtained

The 'insoluble materials are refmved 20 by i on,
inatabloee fis (dissdleed snanethea olatl€dmij deid lthdrfftecis added .an
pressure, To the resulting residue is poured 20 %
go@hﬂ Jeaciiom
th chl orof or

softdfiell 15 e wirBed ACHGrmni e bR ri P huiaed i PP hours
Tff@f@,mﬁhﬁ soluEish ¥ @Bﬁ&eh%tkeull{ﬁaf@ﬂ/ fFediiGe ugh\!@gureunder

reduced. pressure. The 25 resulting resi

nquurafized with BHNshydmorchderic cddidandhramemegateehinder reduced
(el uent; n-hexane/ethyl acetate = 2/ 1) to give nethyl

PriesghEe-4 Thei Testlting ety v ﬁ&%&%@ém&x)ﬂlﬁ@@fpm, girifd over

ot st BB St AUt e deliBhl Mndsroreasiees

@ksabd 8 He sal ved i n di oxane
P 3SOO mﬁ%ﬁ%ng vv;zcath%)rC&%%\éﬁdﬂ@B% %d thereto is added 6

ES]NM@M,OZhIQ@O[M-&b]rd (50 m). The mxture is 5 heated

under reflux for 4 hours. To the m xture is supplied
Refgaenseokgpmepled hJapasHt ddimethylamizg)erolohaxaneersboxylic

a&gq&{%&;?hmﬁgre i s heated under reflux for another

one e reaction solution is concentrated
under reduced pressure, and subjected to azeotropic
distillation with toluene. The fresulting residue is

suspended in diisopropyl etpery*The 10 precipitates
are collected by filtrgpi opl washed with diisopropyl

ether and dried to gi ve Yhefitle compound (27.5 g).
APCI -MB M/ Z:172 [Nl +H 4O Ref éHé}i)ce Exanmpl e 9:
Trans-4-[ (di net hyl am no) et hyl ] cycl ohexane- carboxylic

aci d 1hydeesyll #ain@e4-aminocyclohexanecarboxylate hydrochloride
(93.0 g) obtained in Reference Example 2(1) is dissolved in methanol
(1000 ml), and thereto are added 35 % aqueous formaldchyde solution
(95.4 ml), sodium acetate (39.4 g) and 10 % palladium/carbon (10 gJ.
The mixture is then stirred at room temperature for 3.5 hours under .
atmospheric hydrogen pressure. The insoluble materials are removed
by filtration, and the filtrate is concentrated under reduced pressufe.
To the resul.tin‘g residue is poured 20 % aqueous potassium carbonate
solution (500 ml), and the mixture is extracted with chloroform. The
organic layer is dried over sodium sulfate and potassium carbonate,
and evaporated to remove the solven.t under reduced pressure. The

resulting residue is purified by NH-silica gel column chromatography

. (eluent: n-hexane/ethyl acetate = 2/ 1) to give methyl trans-4-

dimethylaminocyclohexanecarboxylate (87.3 g).
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N HO" 1 ‘15 0 (HC) (1) '

Trans- 4- (anmi nonet hyl ) cycl o. hexanecar boxylic acid (6.29

g) is ‘suspended in nmethanol (32 m) and thereto is

added dropw se ‘thionyl chloride (6 m) under

i ce-cooling. The reaction sol@®ion is warned to room
tenperature, stirred overni ght and concentrated under

reduced 20 pressure.to dryness to give nethyl

APCRNESHM(ZM SOIELHYY.) cycl ohexanecar boxyl at e
hydrochloride (8.69 g). APCI-M5s M Z: 172 [ MtH +. (2) -

Met hi) Meahyl tt‘a@;snﬂr{dmdhhy)amniojby@lahexanboammt}&ate (27.6
ohtained_in (1) above is

dr ochl d
g)ﬁkroc%gﬁ: b b0 o mﬁﬁaneche&%emo malimevates (100

a?%ﬁ*‘?%*‘e% SRR A it Bloric ocRisT il e miflie is

5 t , :
héi‘t%ﬁeﬁﬁd?f SRR §6r 35h hALUEY Ehd ﬁ{&ﬁhféemﬁp? 5& Afdsé%l;uonal 6

and sodiumtri acet oxyborohydri de
N Ungatnochbaric acid (80 nil)pah@6the eeaxtticannsigtwte theated under
d to roomtenperature and stirred for 2 hours.
re@ﬁﬁ%t%o é?i’t%hﬁ’@@r ubheyereyen sPAvsRdsconmantrated

i clte it e o et Brion with
tdl‘@éﬂ@d T FestBtinl @&dﬁaﬁgrﬁs&fﬁn@eﬁnﬁ éH&&ﬁif&bgﬂ%ﬂﬁeﬁ The

dried over sodium sulfate. The solvent Is or at
pmwpntat&sdanmedollqmedsby @ltratipiny evastidd/ with dusopropyl ether

di net hy|
&‘g(sze‘lifan&bf‘o lyﬁcgn@no) neu42¥§§7 Spicl - MB M Z: 200[ MrH] +

| Ag@ I\k@tl\ﬁ . ?%ﬁ’?*} I (di met hyl ami no) net hyl ] cycl ohexane

car bo I g) obtained in (2) above is

Ré‘fe&éﬁbé’@%arﬁ e 9X’@F@:’Lé%@(miﬁéthypdiﬁd&ﬁ{&h?l]l:?cﬁﬁﬁ%&m%

Nhydrochlorlc acid (70 m). The mxture 18

'Calm@d;lcm(d@rh}r(hbk:hkomdc 3 hours. After allowing to

cool, the reaction solution is concentrated under
" reduced pressure. The resytthG NESi due is subjected

to azeotropic distill gfdon. t ol uene, and 15 the

resulting product is drlédt ive the title conpound

(8.45 g). 0 ) |
| (1) 'Trans-4-(aminomethyl)cyc_-lo‘_héxanecarboxy‘lic acid (6.29 gj is |
suspended in methanol (32 ml) and thereto 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 to give methyl trans-4-(aminomethyl)-
cyclohexanecarboxylate hydrochloride (8.69 g).
APCI-MS M/Z:172[M+HJ". |

(2) Methyl trans-4-(aminomethyl)cyclohexanecarboxylate

.hydrochlor-ide (8.69 g) obtained in (1) above is suspended in

dichloromethane (400 ml), and thereto is added triethylamine (1 1..2 ml).
The mixture is then stirred at room tempe-rature for several minutes,
and thereto are added 35 % aqueous formaldehyde solution (15.9 mi)

and sodium triacetoxyborohydride (25.43 g) under ice-cooling. The
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APCl - M5 M Z: 186] M+H] +. Ref erence Exanpl e 10:
Trans-4-pyrrolidin-1-yl cycl ohexanecarboxylic acid
hydrochloride N HO ," 0 (HC) 20 (1) Methyl
trans- 4-am nocycl ohexanecar hboxyl at e hydrochl oride (10
g) obtained in Reference-Ex&ﬁéle 2(1),
-1, 4-di i odobutane (19.2 g) and sodi um carbonate (16.4
g) are suspended in a mxture of tetrahydrofuran (300
refitdioansblNitidndispainke dagricdtndent f&taftite adddsfifted for 2
m xture is stirred at 70C for 20 hours. The reaction
hayotsut Beturated grmosensodived hydimgenedirbedape sehwtien is
The residue js dlssolved in ethyl acetatel/water and

PC’M@%PC@QH goluting, and $BgJpixiade issEtmcyed with ghlpreform.

e

dﬁ@d b8 sPHfan $afeedThBIRIPaH Eis %orﬁ?&ij Wi reduced
residue is purified by. NHsilica gél colum

prclssunatto@xaepmethybtnwﬂ -4-Rdhpetigdetmhe)rhetiaylp = 1/ 5)
ive mstE trans-4-pyrrolidin-I-
CY&? YHSRERBERALS X (144 8/-(10.9 g). 5 APCI - MBS

_Aﬁ{élz_l\,?éi\h%/g”o [P/éIZI)rI]],,To a solution of nethyl

-yl cycl ohexane- carboxyl ate

(10.(3) dMetlylairand- 42(&1&%&%?%11‘1&11%&%%? clolRaHel, 2

N hydrochl oric aci added and the m xture

~ carboxylatedd. %k g)lmbfalnfedrm?;(ﬂjcabcwewbldlesmivedanadlme (140

milnasd Misssiote pasd s 8 S%%ééx&gaicfaéé’ (%82&3ﬁ‘e%ﬁ‘§ mixture is
thRIAERA uhBef HEANN P IRLRRT A0 S alq Fbbd, e’ O

reNtGoh98d1NHd s (Rﬁf(%rﬁﬁﬁﬁadzﬁﬁmlrQeaﬁced ressure. The

Tr ans- 4- nor phol i n- 4-yl cycl ohexanecarboxylic 15 acid
refyding e siduteisr swWbjenged to azeotropic distillation with toluene, and

the resulting product is dried to give the title compound (8.45 g).
APCI-MS M/Z:186[M+H]*.
Refe-r.e_nce Example 10: Trans-4-pyrrolidin-1-ylcyclohexanecarboxylic

acid hydrochloride

o) (HCI)

(1) Methyl trans-4-aminocyclohexanecarboxylate hyd-rochlor.idé
(10 g) obtained in Reference Example 2(1), 1,4-diiodobutane (19.2 g)
and sodium carbonate (16.4 g) are suépended in a mixture of
tetrahydrofuran (300 ml) and N,N-dimethyl acetamide (60 ml), and the
mixture is stirred at 70°C for 20 hours. The reaction solution is

concentrated under reduced pressure. 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
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HO 0 (HCO) (1) I\/bthyl

trans-4-am nocycl ohexanecar boxyl at e hydrochl ori de.
(47.5 g) obtained in Reference Exanple 2(1), _

bi s(2"chl oroethy. 1) ether i% .5 m), sodium carbonate
(77.9 g) and sodi um i odi de g) are 20 suspended in
a mxture of tetrahydrofuran (1400 m) and N, N-

di met hyl acetam de (280 m ). ‘The m xture is then heated

.-evalgdﬁiteﬁeﬁd temove@thd ol tsunBes réd Ghé@pReksite. etrher

3 mM) and sodiumiodide (22 g) are added to the

're$lelamg oesidukusimirified byhNHrisidica gel soluahh tgdniatography

6 hours. The reaction solutiqgn is

dd n
el@sﬁké{%&rygtaé?&t%w@ﬁxg@er BducedOrFiEs e dlyl thenf et pyprolidin-1-

VI &ggé}yﬁgeéd}bgkpﬂ&eaiﬁt@gf/mter and "the organic

ayer 1S separate ganic layer is washed with

AP@LRIS MyRt29@iM-+at|ed brine, dried over sodiumsulfate
and evaporated to 168 renove the sol vent under

r ed(R)e 8o gr sslution offtreethyd ttansie- pgsnoduhnr k—ylpjmlohbxdne-

calot ol AT 0 ST S B0 i

PSSR SRTET s UOEoHRd B MBS %%%’5?521’@ c
fo193- hATKS wiieMvE 8L Mgﬂne(tﬁ)an&. TheOtdHdtih 8h1ERAYS

t rans- 4- nor phol i n-4-ylcycl ohexane- carboxylate (53.8
Cog):enbtt&tedemdc:r (Muesbpeessumi. oXhngesubingirgsidueatided

drochlorjc acid (40- d the mxture is
Su§PFPid§é &fibﬂ gierang %@&Fge%m t%%% Qv the title
_ reaction solution is concentrated. The
Cog?zé&?ﬂ r{g' 'reg?'due i s suspended in diethyl ether, and
AR M W M+Hjation to give. the title -compound
)
(54.8 9). APCI M5 M Z: 214 MtH] +. Reference Exanple 12:

Refe%qmcﬁ{c@mmgtlolxy@aansmqmwijmohea@ewbowllc
hexapecarboxylic acid NCO HO 1"'CT 0 O
acui/ ‘fly%rocﬁ{]oru?

70
N_/
Wes
NG )

(1) Methyl trans-4-aminocyclohexanecarboxylate hydrochloride -

(47.5 g) obtained in Reference Example 2(1), bis(2-chloroethyljether

(34.5 ml), sodium carbonate (77.9 g) and sodium iodide (88 g) are

suspended in a mixture of tetrahydrofuran (1400 ml) and N,N-
dimethylacetamide (280 ml). The mixture is then heated under reflux
for 18 hours. Bis(2-chloroethyl)jether (23 ml) and sodium iodide (22 g)
are added to the reaction solution and the mixture is refluxed for
additional 6 hours. The reaction solution is concentrated under

reduced pressure. 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
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Met hyl trans-4-[.(t-butoxycarbonyl) (nethyl)am no]

cycl ohexane- carboxylate (44.78 g) obtained in

Ref erence Exanple 3(1) is dissolved in nethanol (300

m), and thereto is added 2 g aqueous sodi um hydr oxi de .

20 solution (100 m ). The it ?ure is then stirred at

roomtenperature for 6 hours. The reaction solution

is concentrated under reduced pressure. To the :
remesicdtiee solvead dattidrceedandeel predsute. dTiet aésulthi tésithue is

hydrochl oric . acid under ice-cooling, and the mxture
puigfies thyaNtegiliga: geleﬁqiymra@éxr@matographm(glamm ﬁd’%é]r i s

a2 A, Sl SR B b B RS0 1 R
foRBland qg@g o rgi@@'ﬁ%% ES3A! r@rm?r*iﬁﬁ%lﬁf syl a%lgyglt%kfe%ange

'S sus a snma anount
carbbeykbate (63. @gpred to the mxture. The 169 resulting
c istals are collected by filtration, washed with n-

Pekdhs My Zsb3 by ]"et her several times and dried to
gl Vﬁgghﬁft@{sﬁlﬁg% ounggf o Zoﬁg}nﬁxgﬁolm =4-ylcyclohexane-

ek ?gpaﬁléo?’?:je ’_&'tﬁ?ﬂeﬂ%k%q Pot assl unfwsJ (g%l 1s added 2

N (tibﬁr&chk)mid: sstrd (40D i) \Aanértue3ﬂ1mturea1r$0btntrbar@tt pchSC for 4

added djethyl ether (45 m). To the resulting mxture
heursawindle evapavating seshangbt flareactis ealuj)oruwer

ice 00 eaction sol ution tir f.0
copERtERRhagne cRsu IR S %m?reﬁ%cign drlfa Ii§iger, and

assi um

QSR by AXPLLR (B She il oy AnaYet ol 2>
AECEMSIM;#:ZI:@ILL[I\UHHPT argon at rmsphere

trans-4-[ (t-but oxycar bon‘i)(d am no]

Refgeener BlepbZy ITrangc bu@ozg»}cwpawﬁé@emyl)ammo]
12.is suspended in diethyl ether
Cyﬁiéﬁﬁ???ﬁg%%%ﬁéﬁé%du s added triethylamne (1.89 m)
at -10C, followed by dropw se addition of isobutyl
chl oroformate (1.75 ni). Ther actdjzsolutlonls

stirred at -10C for 30 O N

Methyl trans-4-[(t-butoxycarbonyl)(methyljamino]cyclohexane-
carboxylate (44.78 g) obtained in Reference Example 3(1) is dissolved in
methanol (300 ml), and thereto is added 2 N aqueous sodium hydroxide
solution (100 ml). The mixture is then 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 the mixture is extracted with ethyl acetate,
The organic layer 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, and n-hexane is poured to the mixture. The
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m nutes, and the solution of diazonmethane in diethyl
ether is added 20 dropwi se to the reaction solution at
-10C. The reaction solution is then warnmed to room
tenperature and stirred for (15 hours. Under. ice-.
cooling, 10 % aqueous citrid®fid solution is pour ed
to the solution, and the organic |ayer is separated.
The organic layer is washed with saturated agueous

reSQtingdty 8f08 @Re callbenat By SRlktHtion, wishe&d wibe 25 -

saturated brine, dried over sodi um sul fate and
hexsamydiisepropyl etieresevieeal tisheeandidrled to ggive ¢lde title
pressure The resulting residue is purified by silica

C%%POEBW Hi@mat ogr aphy (el uent: et hyl
_ﬁ@tﬁ/%%m -H]1/3 foll owed by et hyl

at e/ 1/2) to give t-butyl [trans-4-(2 170

h
R vf‘?‘%@@ %"é’%ﬁﬁbﬁﬁiﬁ ?F%dl%g?r gﬁméﬁ{ylaﬁ@nspcycwﬂ’e@!yu%%em acid

' hyfdroghderide2- d. i azoacetyl ) cycl ohexyl]car bamate (1.62 Q)

obtained in (1) above is dissolved in nmethanol (30 nl)
in alight resistantdO g on vessel under argon
. atnosphere, and the mgt/zcool ed to 25C To the
reaction solution is added ™2 s-Nutron of silver
benzoate (153 ng) in triethylahindHCY. 4 n), and the
mxture is warned to room t enperature and stirred for

3 hdd) sPot'Emsmmahydmméel(ﬂrQl Bg)iis disswivahin ataard:r (BOdmrl) and

reduced sur The resulting residue is
th&r%"s%}% dF dérﬁwl eABEr it e Nd Rraéhedemtm&arlerrureas added

SnS rated
NSRRI RHIe9P ) RIAT RS conliE S SRl
solitife HusEaed f6el 10 miketas inder tise géirédcddif‘r{% coAditidhs,

sul fate and evaporated to renove the solvent To give

anrbthglorganiatayer|ig-sephratdsliamdydrici aver )paassisim hydroxide

B b A .
g;gﬁgﬁexyl gl(c):etagckﬁ W& bg%%,?ﬁ( ﬁyf%bogbylbammo]

cykléh ek écrerboXylit)adié B@QFéb‘&ahid?ﬂyﬂf Réfitence Example 12 is
chl ori de/ di oxane sol utlon 8 mM), and the-mxture "is

SIsspermé@d in dietdhl ethpre (40 b, aod thareto is adtied rtemd:hytamme
o) O con nt r.at ed .to dryness _un reduced
(1fgal G FRIGREAY FbamisS alaiios o dromem

| 'cl‘ﬁ%%ﬁﬁﬁ&%d(rloﬁﬁ IRy Aghd BOBHBN ‘solution is stirred at -10°C for 30

minutes, and the solution of diazomethane in dieéthyl ether is added
dropw-iée to the reaction solution at -10°C. The reaction solution is
then warmed to room temperature and stirred for 15 hours. Under ice-.
coo-lingﬂ, 10 % aqueous citric acid solution is poured to the solution, and
the organic layer is separated. The organic layer is washed with

saturated aqueous sodium hydrogen carbonate solution, water 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: ethyl acetate/hexane = 1/3,

followed by ethyl acetate/hexane = 1/2) to give t-butyl [trans-4-(2-
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APCI -M5 M Z: 172 MtH] +. (4) Under i ce-cool i ng,
triethylamne (1.2 m) is added to a suspension of
met hyl (trans-4-am nocycl ohexyl) acetate hydrochloride
25 (895 ny) obtained in (3)_ above in dichloronethane
(30 M), and the nmixture islé€Pirred. Thirty five %
aqueous formal dehyde solution (1.71 mnl) and sodi um
triacetoxy borohydride (2.74 g) are then successively

d1ﬁ&ﬁt‘é oh€ létt%}’tiaﬁ‘ﬁate hegg gpction solution is
g’vlt)}%ﬂ;loomgy enper at u;[e angysti rred for 6 hours.
A%HPM&M/ZQ&J&MH\IH@]CH um 30 hydrogen carbonate

solution_is poured under ice-cooling and the 171

mi x4k &-Bytelkitrans éu(zxvriwweéw&@wlﬁhemécaﬂb@aﬂate (1.62:g)

obi%éeﬁin#ri &]}'Ya%tp%\ge Lﬁhé18§8 [ ed,ﬁ}%mzaanrgydrnl g ?1g?1\f resistant

rlsseNnHedfrahf Re %h ¥holed to -

s uaﬁﬁe?ﬁyf’awfsm ] |5 SatkuE i bholed to

25r“€n gTo theAfaltibB ddldtizeD{sViitfied o Solufitoraof sllver banebate
[trans-4-(di methyl am no)cycl ohexyl]- acetate

(1%3679%]1@}) taﬁtfwlﬁgunﬁr@(ﬁ)mhbané e mistaicels(warmey, to repm

R0 A5 7 Thbust, A Bulbat
cobiRbibidRd @n&@m&m.ﬁaﬁg eSiER, Tﬁ@%&%&lﬁlﬁggég &

and the resulting residue I's suspen

dissdieed ifhethyp aeetatetambwasm:d:uhtleshaairdi;tdfaquﬂfcﬂis sodium -
and dried to %lve the title conmpound (795 ny).
hygisegeysagbenalg sphatipn., smwgﬁm@mammm@whlonde

sof e 8 SRR 3G e MECRRANEY ST hsomixtite la.(cir?s%l&ef&r
sotl'ﬂuﬁ?@ﬁli’ét@ﬁh@ e\fa'iﬁga%d to 3Bthd iR Qoiventdd ‘Eﬁve methyl -

pl ati num oxide (3.44 g). The mxture 1s sha
{tramaﬁﬁlt—éﬁﬁebammaﬁ"bonQDahnmn$cynidhexjﬂ$a¢ﬁatd1yklQé%n

AR VRSN 28N lBah 71 T rat e 1 o concent rated under
redysedont §§RHESh of Metifi l{{xlairf&q-[ﬁi—?ﬁi—tqBﬁtoxycarbonyl) amino]-
cyclohexyljacetate (1.23 g) obtained in (2) above in 1,4-dioxane (8 ml) is
added 4 N hydrogen chloride-/ dioxane solution (8 ml), and the mixture
is stirred at room temperature for 5 hours. The reaction solution is
concentrated to dryness under reduced pressure to give methyl (trans-
4-aminocyclohexyljacetate hydrochloride (898 mg).
APCI-MS M/Z:172[M+H]*.

(4) Under ice-cooling, triethylamine (1.2 mil) is added to a
suspension of methyl (trans-4-aminocyclohexyljacetate hydrochloride
(895 mg) obtained in (3) above in dichloromethane (30 ml), and the
miﬁcture is stirred. Thirty five % aqueous formaldehyde solution (1.71
ml} and sodium triacetoxy borohydr_id-e (2.74 g) are then successively
added under ice-cooling. The reaction .solution is warmed to room
temperature and stirred for 6 hours. Saturated aqueous sodium

hydrogen carbonate solution is poured under ice-cooling and the



"10

15

20

is dissolved in dioxane (200 m), and thereto is added
4 N hydrogen chloride/dioxane (400 m). The m xture
is then evaporated to renove the solvent under
reduced pressure. The resuli%gg residue is suspended
in diethyl ether/diisopropy ther, and the
precipitates are 25 collected by filtration. The
resultant is washed with diisopropyl ether, and dried

‘mixbtugg veektracted mdtic ehperoforrh6 1TB6 og‘ganikpﬂyelvlﬁis washed with

M Z:172] M+H] +. Ref erence Exanp :

sayrated PEBG A pEricdi W@-%qué\‘é%tﬂlﬂfaiér dCheygelveshisremoved

oy SApaP bR 10k atbbed 'F#?3%%‘71?%’:&1‘6%“’{%?}’&5‘@515‘4'

|s di ssol ved in
d%?%@r%lgﬁnnbg%%ﬁéﬁnﬁa? t heret o) H%e added

AHEII—MBEM@@M)[M}H] m ) and potassium carbonate (22.2
5 The m xture is then heated under refl ux

| over(:h) dina smgtlpﬁs@l I@sﬂ@yl [ears-4a(dimethylaminegyeiphexyl]-
ach bt 2bohe Sveiter i |43 el Airrane Rty T

h %Eﬁﬁfr?é 1d Y‘Pf:""?ﬂgl@”aﬁﬁelﬂ’aédﬁﬂ the £35 ¢fLat0d ¥eder

SUCCESSI ve over sodlum SU fate an evapor at ed

reﬂuxrfemﬁkvhoamkvd?he roethtion solittésh ps essicentratéd urdder reduced
resulting residue is purified by NHsilica gel columm
Prepsbtratasft 4pAyespling residuenisinepandsd indétthys ethep/ The

s L R o S

co é@ﬁd |79|gy peridin-4-yl)acetate (9 77 g) obtained
(ﬂ-p R a%{g\)/e water (33 m) and conc. hydrochloric

'Al%(bli MS MS/Zd l86[M+&ﬂded and the mxture is heated

under reflux for 24 hours. The reaction solution is

Rederrnan Eramplenktr HthylpRemdasduyiacsiate hedroshilenide s

subj ected to azeotrqg/g\%ya%tiéitlon with toluene. The
resulting residue s coffle by filtration, washed
wi th diisopropyl ether afDd themNHdiHe® 20 to give the
title conpound (9.76 Q)

Ethyl (pyridin-4- yl)acetafe (50.00 g) is dissolved in acetic acid
(500 ml), and thereto is added platinum oxide (3.44 g). The mixture is
shaken at room temperature for 20 hours under 55 psi hydrogen
atmosphere. The insoluble materials are removed by filtration and the
filtrate is concentrated under reduced pressure. The resulting residue
is dissolved in dioxane (200 ml), and thereto is-added 4 N hydrogen
chloride/dioxane (400 ml). The mixture is then evaporated to remove
the solvent under reduced pressure. The resulting residue is
suspended in die-thyl ether/diisopropyl ether, and the precipitates are
collected by filtration. The resultant is washed with diisopropyl ether,
and dried to give the title compound (61.80 g). .
APCI-MS M/Z:172[M+HJ".
Reference Example 15: (1-Isopropylpiperidin-4-yl)acetic acid
hydrochloride
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APCl -M5 M Z: 186. [ MrH] +. Ref erence Exanple 16:

1- 1 sopropyl pi peri di ne-4-carboxylic acid hydrochloride
HO N (HCI) 0 25 Ethyl piperidine-4-carboxylate is
treated in a simlar manner to .173 Reference Exanple
15 to give the title conpoudd2 APCI-MS. M Z: 17.2[ MH|
Ref erence Exanple 17:

1- Pyridi n-4-yl pi peridin-4=carboxylic acid N HOO 5
4- Chl oropyri di ne hygkpchloride (9.55 g) and
triethylarnine (26. m) “grendi ssol ved in ethanol (10
m) and water (30 ml),pandthereto is added et hyl

i sonicotinate (10.00 g). The réﬁgfgg I)solution is then
heated at 150C for 96 hours in a Sealed tube. After

Il oy ng.tqg. |, . et [ dded t he reactio .

2o 1 B B0 B i e BORSPeh Bebls 5508 Bbigynea
o LD fihtLate diSea : aer ,LAGH
in Refek e Rralifle L1 Bifedioed AR 1950 T, a0 YRR
aretlduef orivdeprepaneqe M hdll endpetasiliheehtsoriite (22.2 g).

filtration and recrystallized fromwater/N N-di nethyl-
Theomintirteis thep heatéd uniddrereflirp ouernigho. lﬁ‘heglhsoluble
APClL - M5 M Z: 207 +. 15 Referepce, Exa e 18.
miferials A osRavad B UAsR R G EOF URerE iR cancentrated
wii oot B Pl R i pitsbd ujth dhjoroform,
wahsttkd ohtloridter dnid datiivated hrinBydicvexbReENtdTi@ Over sodium

(]1523 ng) are added to a sol ution
sulfate and evaporated to remove solvent under reduced pressure. The

-resulting residue is purified by NH-silica gel column chromatography

(eluent: n-hexane/ethyl acetate = 10/ 1) to give ethyl (1-isopropyl-
piperidin-4-yljacetate (9.87 g). | '
APCI-MS M/Z:214[M+H]}*.

(2) To ethyl (1-isopropylpiperidin-4-yljacetate (9.77 g) obtained in
(1) above, water (33 ml) and conc. hydrochloric acid (66 ml) are added
and the mixture is heated under reflux for 24 hours. The reaction

solution is concentrated under reduced pressure and the residue is

~“subjected to azeotropic distillation with to‘l_u.éne. The resulting residue

is collected by filtration, washed with diisopropyl ether and then, dried
to give the title compound (9.76 g).
APCI-MS M/Z:186[M+H]*.

.Refer-ence Example 16: 1—Isopropyl-piperidine—-4-c':a'rboxylic' acid

| NJ\.
HO., ol
o (HCI)

Ethyl piperidine-4-carboxylate is treated in a similar manner to

hydrochloride
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20

20 of nethyl trans-4-am nocycl ohexanecar boxyl at e
hydr ochl ori de (500 ngy) obtained in Reference Exanple
2(1), triethylamne (540 pl) and glycolic acid (295
ng) in N, N-di msthylformamd&élo m ) under o
ice-cooling. The .mxture i hen stirred at room
tenperature for 15 hours. The reaction solution is
concentrated, and saturated aqueous sodi um hydrogen
RaéxénceaEhanqﬂe Isotagiventhestifiewaortdpbhedet o fol | oned . by

extraction with chloroform The organic | ayer 'S
ARFI-NMS- M)/(/%f 138EMUH|] sul fate and evaporated 'to .renove

R 3 SRS PR eSS

chromatography 5 (eluent : chl or ormto
nmet hanol / chl oroform = 1/20) to fi v&N net hyl .

trans-4- (gl ycol oyl am no) cy -_N carboxylate (602
exanecar boxyl ate. (280

ng). APCI-MS M Z: 216 él\/& (2) Methyl
trans-4-(glycol oyl ani i

nmy) obtained in (1) abovysg, paraformal dehyde (280 ng)
and para 10 tol uenesul fonic acid m)nohydrate (45 no)

are g THE

2 @ PURG BEBINERGGi QAT A0S I Bl bk @y mine (36.0
mBaureadissebeiduin syttirag€noaal)bandtveates!(80imal), asdotheredo is

to the reaction solution and the m xture is extracted

adﬁqdqe@nﬂysoamtmaée Tﬁé)(bggaﬁm regagpion pelutigshésithentheated
ted b di
a3 ISR MR e b AT SRRtk ol ot i

, adﬁe‘iﬁ?dj 'Eﬁe réhétioh %?)‘.l‘uﬁbﬁgiar{d3 ?h? ‘iﬁsbﬁl_lﬂH ftﬁ‘ijalgyaﬁe' +Hrhdved

gel  col'umm chr omat ogr aphy uent acet at e/

byhfikeador. 1The ﬁlttratei&&bne&etr@t@d Ul egi I\eelumﬁhyfessure and
trans- 4- (4-oxo-1, 3=oxazol i di.n-3-yl ) cycl ohexanecar boxyl

thﬁtré’s(li@Ugmj:Fldu%FscﬁuWM@ apghlmeiprm. 2Bhe Previpigates are

ot BY Rlc B el bR stide K R BETRON dilsghinn-

foﬁ%%!ﬁdé”td’fgf\)%aﬂ'ﬂél tlﬂé co‘ﬂlﬂ)@uﬂidN 18938 ys sodi um

hydr oxi de Sol uti on I's adde The mxture is
AR(BBMStMVZ@D"&[M+Hpmtenperature for 3 hours. The
reaction solution is concentrated, acidified with N

Refgapren Exerapleci 8. Tramrr4264-oRer bidooxazalitiad3 Solfvisghexane-
catib %&119%418' | owed by extraction with chloroform The
a

org ayer is dried over sodiumsulfate and
evaporated to renove
Y ~0
N
HO \\\‘0 O
bl

0

(1) 1-Ethyl-3-{3-dimethylaminopropyljcarbodiimide hydrochloride
(742 mg) and l-hydfoxybe-nzotriazde (523 mg) are added to a solution
of methyl trans-4faminocyclohexaﬁecarboxylate hydrochloride (500 mg)
obtained in Reference Example 2(1), triethylamine (540 pl) and glycolic
acid (295 mg) in N,N-dimethylformamide (10 ml) under ice-cooling. The
mixture is then stirred at room temperature for 15 hours. The reaction

solution is concentrated, and saturated aqueous sodium hydrogen
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the sol vent under reduced pressure. The resulting
residue is suspended in diethyl ether and collected
by filtration to give the title conpound (288. ng).
30 ESI-M5s M Z: 212[MH -. 175 Reference Exanple 19:
Trans- 4- (4- oxo- 1, 3- oxazi nad’4-yl ) cycl ohexane-
carboxylic acid 1- "NHO..~ 0 O (1) To a solution of
nmet hyl trans-4-am nocycl ohexanecar boxyl ate 5
cdpbbREe sehi€en (ib- ﬁb@ed%é%bﬂ?fbﬂd%é@f ERGECESAPItR
2(1), triethylamne (1. , 30 % aqueous -
cBlomgfmmxy Tireomigamiic: lajcerdlssdmw iover (sbdiGnmis)ilfane and.
N, N- di net hyl formani de (15 ml)_ are added 1-ethyl - 3-(3-
e‘éﬁRPé@ﬁéE SRTRBIVSARY SQlaﬁabénndﬁrcr@dhmdopmSﬁurae The 19

réBAlg sidWE O RUARILOLE S Bel SR 9#%3%@%%

(eheemer éhlb’r@fcfr@fl t3GnBehdisol / ERGoroteSh 93 ) 4bl oéwe nSethyl
concentrated and sat urat ed aqueous sodi'um h

trwsb@dieOIQdeO)tylci;olwmmtatbokamteqéodum,g) f oI I owed
AE&; i\@éractl on. wth chloroform -The organic layer is

MNEE solp UM f at e and evaporated to renove

s & WEthy - R 13 EE%éhf{:'cedoéa:%mte (280

n@@b@éﬁﬂe‘d@rﬂkeeaﬁ@sﬁé“ aﬂaf&@ﬁaﬂic[h(g%r n{)%eb ﬂﬂw@%‘

am no] cycl ohexanecarboxyl ate (534

' tolaetlmu-l]femo( 2¢idMrtomdhyidrates {45 mg) are added to toluene (5 ml)

- hydr oxypr.opanoyl ) am ng cycl ohexanecar boxyl at e
al%é eﬁ"ﬁ}“&%@dﬁ Pﬁ&grgﬁ 8611)0%%0(% 4 B s20After gaplingy gaturated

2GRN RPGAIL A EARSHAR Rl Bt TRAGH £ tBefrgdction
ssltitionegnatthkORExfiftte istePakted ﬁftheétlgﬂoide'ﬂﬁte Sehd rcﬁ*g?ﬂ.ic

aqueous sodi um hydrogen carbonate l'ution and et
lageeisimasied yotly wdtenantesatiuxated briare dtied ioveolsodiwm

b filtration. The organic
Sl{lﬁ@,‘g elngt%l %V%[p%(é&?«f %{atggq%gv solvent ulnder reducedgpressure The

resulting residue is purified by silica gel column chromatography

(eluent : ethyl acetate/hexane =1/1 to ethyl acetate) to give methyl

‘trans-4-{4-oxo-1 ,3—-o_xgzolidin-3-yl)cyclo‘hexanecarboxyla‘te (190 mg).

APCI-MS M/Z:228[M+H]". _

(3) To a solution of methyl trans-4-(4-oxo-1,3-oxazolidin-3-
yl)cyclohexanecarboxylate (330 mg) obtained in (2) above in methanol (5
ml), 1 N agueous ‘sodium hydroxide solution (2.9 mil) is added. The
mixture is then stirred at roem temperature for 3 hours. The reaction
solution is concentrated, acidified with 2 N hydrochloric acid, and
thereto is added sodium chloride followed by extraction with chloroform.
The ofganic layer is dried over sodium sulfate and evaporated to remove
the solvent under reduced pressure. The resulting residﬁe is
suspended in diethyl ether and collected by filtration to give the title
compound (288 mg). | '
ESI-MS M/Z : 212[M-H]J-.
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25 separated and the aqueous layer is extracted with

ethyl acetate. The organic |layers are conbined,

washed with water and saturated brine, dried over

sodi um sul fate and evaporatT% under reduced pressure

to 176 renove the sol vent. fRe resulting residue .is

.purified by silica gel colum chromatography

(eluerit : ethyl acetate) to give nethyl trans-4-
Rdférmcé Exémpqazj Ralradrsr) @r}‘@k@hEBaﬁﬁﬁﬁhWSL}ﬁ}@dé}Q@xane-
agg APQO - M5 M Z: 242[ "' M+ . 5 (3) To a solution of
cambexylic eeiths- 4- (4- oxo- 1, 3- oxazi nan- 3-

yl') cycl ohexanecar boxyl at e (300 " obtained in (2)

above in nmethanol (5 n), 1 N us sodi um

hydr oxi de solution (2.5 nl) gﬁgﬁ. The mxture is

then stirred at room_terrp re or 4 hours. The

reaction solution isH ' ated and acidified with

2 N hydrochloric acid, d 1 10 thereto is added

sodi um chl ori de, fol I owdd by extractlon Wi th

chl The or anlc I s dried over sodium

!
sul f bk & GAPUYHOE: of BiFthy! TamN4- arffﬂ@0§5¢1\98ﬁf<anﬁ%qboxylate

S R e,
(111}, 30 €6 eprgALNg- tﬁﬂ&%wopi&n@amdmao&%[% iht)-in

Reference Exanpl e 20:

,N-dn@enhxlfomnamﬂeddﬁsmlham adidgdnl &thyl-B+(3-
dwﬁ@hyl"%?rﬂc?é%bifﬁ%xbﬁgﬁ%ﬁsemea&lew g £
LAl a2 08 SRR N8 I AR g5 e

stirhed eit Gobsn @ rhtugd for 20MHB0ASB. Bhelpeadfiddr solution is
i ce-cool i ng. ubsequently, a solution of

C%ﬁﬁt&@ﬁr&;’p@@@éuramaqumus isoeliyd Bydmbgen icarbonate

s BR8P S Srotorm.
THH)Hfg}IﬂE 15@9% BIRES B4l SodRn0sint dﬁ‘t%é &@v%@b‘fa&a' £ Fémove

add e reaction solution an

thexdoleert & dThict e stittingafesidue I purifierhbiycsiliay glel b&lumn
washed with saturated
chromatography (eluent : ethyl acetate)to give methyl trans-4-[(3-

hydroxypropanoyl)amino]cyclohexanecarboxylate (534 mg).
APCL-MS M/Z : 230[M+H]*. | |

(2) Methyl trans-4-[(3- hydroxypropanoyl)ammo]
cyclohexanecarboxylate (530 mg) obtained in (1) above, para-
formaldehyde (530 mg) and paratoluenesulfonic acid monohydrate (85
mg) are added to toluene (10 ml), and the mixture is stifred at 100°C for -

4 hours. After cooling, saturated aqueous sodium hydrogen carbonate

‘solution and ethyl acetate are poured to the mixture, and the insoluble

materials are separated by filtration. The organic layer of the filtrate is
separated and the aqueous layer is extracted with ethyl acetate. The
organic layers are combined, washed with water and saturated brine,

dried over sodium sulfate and evaporated under reduced pressure to
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‘brine, dried over sodiumsulfate and evaporated to
~renove the solvent 177 wunder reduced pressure. The
resulting residue is suspended in diisopropylarnine,
and filtered to collect ;precipitates to :give nethyl
trans-4- Q 3-chloro. propyl ) 5®fonyl] _
am no}cycl ohexanecar boxyl ate . (6.14: g). APC -M
M % Z: 315/ 317" [MtH] +. 5 (2) Methyl trans-4-{[(3-cC

reﬂzﬂr’vg RRPYd AL f ggﬁé: e@?i'lglﬁg re%i/(ﬁi@ﬂe B§”§Yl|1@$ gel

8 g) obtain bove. is ssol ved
colehnadycorati p(mt)(dma:nt apthyl @@itaw)cm gifre metagﬁltnmms -4~
tert-but oxi de in-tetrahydrofuran (20 m) is
(4-0F0ed, 3@xagma:r¢v30yaeycgohﬁxmc@@rbm@éate 3 @) i ng.

Al B4 o Cor < - but owi de. (370 mo) &

addegh ﬁ%éoﬂmﬁ%&%@&ﬁé&ﬁ@%ﬁ@% AToXbU1 &I cxadhhdh &4

overni ght at roomtenperature e reaction sol ution

yl)cyclmm@&ecarboﬁyl%wm(@ m%zoobtameddn( (RP@bak inandtihdeol (5
aqueous | ayer saturated wth excess sodi um

mighil JY iagdteofst $Qﬂmn6wdr@mdea§0httmm(2w gH) iy addedn Tm:

BB ANl S S SR L B3 Feaction
soﬂiﬁéﬁl{F %on@&ﬁltrét%ﬁuéﬁﬂr% (? GG 5 l\ﬁJ dfrbéﬂlot?% ﬁbﬂd Gthd
colum C ronatograp y(e uent : xan

theﬁabaﬂs&adﬂdd 3odhoid dfl\lbd“ldb{ foRbtweEd tajzekafa@hotrpwglmehloroform
met hyl trans-4-(1, 1-di oxi doi sot hi azoli din-2-yl)-
Tf@/@lrgﬂamszdnﬁ@amdxgﬂda@éer( sodipry sudfate-avs! evaporated to remove

thGOIETH Bs SRR Prﬁgﬁar%n?&ege&ﬁ‘iﬂ YR 18 9
uﬁpgﬁdéﬁold\ldié SOt (%I%t%ﬁl BAGR toife (i e

oroacety chlori soIv
cotinpdvh ndo@sharg. 25 (500 m), and thereto i s added
dr opwi se a Sus ensi on of 2-ami no-5- chl oropyridine
EQh +Hlet hyl ani ne (169 m) in

?éﬁ?%ﬁ?%ﬁgr‘i%%%ﬂﬁfoﬁ’@af%@s ] dsfoxiabisoliasdiin-o-

yljcyclohexanecarboxylic acid
N

HO O’ 6 0
h

0]

(1) Methyl trans-4-aminocyclohexanecarboxylate hydrochlbride
(4.08 g) .obtained in Reference Example 2(1) is suspended in chloroform
(50 ml), and thereto is added tr-iethylamine (8.8 ml) under ice-cooling.
Subsequently, a solution of 3-chloropropanesulfonyl chloride (3.35 ml)
in chloroform (20 ml) is added dropwise over 20 minutes under the
same temperature. After stirring for 2 hours at room temperature, 5 %
hydrochloric acid is added to the reaction solution and the mixture is
extracted with chléroform. The »orga>n'ic layer is washed with saturated

'brine, dried over sodium sulfate and evaporated to remove the solvent
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178 tenperature and stirred for 0.5 hours. The
reaction solution is concentrated under reduced
pressure, and thereto is poured i ce-wat er, fol | oned

- by extraction with ethyl ﬁgzte The organic | ayer
s washed w th saturated b dried over sodium
sulfate and treated wwth 5 activated charcoal. After
filtration to renove insoluble materials, the

uridér reaheceidspressueet 1'Bhedesuttaig residoed spsiessatidedi
the resulting resjdue is suspended in diisopropyl

dlbﬁ@@éppylﬁﬁ@um, G ifiltered tareoliest lpcs@cmtatsy toigive :methyl

tr%fﬁ% ﬂg\” 8“‘?&) §Q§Bitjo§x)yﬁ]h b aE;@ic (ﬁ}égygaﬁgc boxy ate 6.14 g).

g\ﬁg(;j] +ence Exanpl e 22: :
A%Izg@diﬁ{)%%g[rl |7n[Rgi§ ) - 2-hydroxyacetamide O Cl HO,

N N(2H M#jhy?l-tehhera-(8 (Ghlohbprompysudiomatathirset ani de
(30.6.8 g) obtained in Reference Exanple 21 is

cyglahenapsgarhoxyIRte 43 AGal nptm@cdam deé a(tsw irsl dxssah'd:d in

o Bl B5RIGAS e a5 clbButosce 1.5
)ﬁﬁ%iﬂmdréﬁﬁﬁﬂ ?zoa i) Ak e R Wb ;Ew&fefw‘}exafﬁtxﬁ t‘le‘%nl.‘i’nder

washed Wi th wate sat urat ed ‘brine successive

icéeeoingutAfter sﬂrnlmgeid)rd?\/ &rhonughas room sthpatature] adfd@ﬁonal
with activated charcoal, and the filtrate is

PatBRBRIAR taF el UsoxideiS7 O B ds @q&e@swd@r iqereooting andghe

m{ERREdS shrgh PRER G} Foart RRErEREre, ¢ fickion, foftion

is J‘Lﬁ‘gagﬁltgg @??g?%éﬁlogig/ Scid %]]00 ?I%X%Ié(ti r;chle agueoys layer is

sa(tﬂﬁaﬁ:%l with &E&Bssl\,ﬁadﬂiﬁnmt)ﬁat[ Mitdwed 2y éﬁﬁractlon with
2-[ (5-Chl oropyridin-2-yl)am no]. -2-oxoethyl acetate

chierpigpmy) The KirgaRés layeT(is)dried vaer §0§|1jé§’b fgtate and
vEoRANR 1 {600 Rl LR o R iR LaEC
restl®hg re31due is purified by silica gel column
chromatography(eluent : n-hcxane /ethyl acetate = 1 /2, followed by
ethyl acetate) to give methyl trans-4-(1,1-dioxidoisothiazolidin-2-yl)-
cyclohexanecarboxylate (1.42 g, APCI-MS M/Z:279][M+NHa4]*) and the

~ title compound (0.56 g).

ESI-MS M/Z:246[M-H]J-.

Reference Example 21: 2-Chloro-N-(5-chloropyridin-2-yl)acetamide

g
H

Chloroacety! chloride (95.5 ml) is dissolved in dichloromethane
(500 ml), and thereto is added dropwise a suspension of 2-amino-5-

chlorbpyridine (128.6 g) and triethylamine (169 ml) in dichloromethane

- (1000 ml) under ice-cooling. The reaction solution is warmed to room
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solution is warnmed to roomtenperature, stirred for
0.5 hours and concentrated under reduced pressure. To
the resulting residue are poured et hyl acetate (1500
m ) and ice-water (1000 m) foIIovved by extraction
wi th ethyl acetate. The org‘él Bc. laver is washed with
5 saturated brine, dried over sodi um sul fate . and
evaporat ed to renmove the solvent under reduced

teBiFR LR e hfiffr'?ﬁéetiéi'@d“ The TeRePBRoGIL Hodicad

co%#e?@%t%@%%n&%#f% rgése&]t]eo g&‘ﬁf ?xﬂe |t|¥§% opyP%c?-water

.foﬁB@eﬁW@xfﬁcﬁo‘fﬁw‘iﬂ?e’éh llafée‘iQfH)O"PHQ o(réx @él@er iskPashed
e :

M Z: 187/ 189[ M+H| +.- Ref erenc anpl €

. Wfﬁh(é_atﬂhhwd)bylﬂedldh&i wher: aoﬂ{@nmmymdltﬁc@ttd with

yl )oxylacetamide n C HN NO N 'Z~N
a@ivatad chgrbeal. oAfey riiltiatior %remg))veablsalmleh meateridisaghe
to the 15 nethod described in a Ilterature (Synt hesi s
filizpdg is @Qayensraipés@m%mdﬂC% @f@?féllm@@ drfibe e&ﬁétmg
reto are rLdl

e i shE RS S ettt EBE SEkuBt ek preccollected

oyt HusBRLA SR S50 oL AR Ll 0tk SO BRELR o
conpeund (143t #rgjal | owi ng to cool, water and ethyl 20

acetate are poured to the reactlon m xture, and the
APCHOSIMEZ1203/2@7VM+H® renoved by filtration. The

SR A e R

are conbi ned, washed with satugat brine and dried
over sodiumsulfate. The Gol yentyI's. renoved by
evapor ati on under redHGad pr. e and the 25
resulting residue is suspengkd 'n diethyl ether. The
precipitates are 180 <collected by filtration to give
‘the t|tIe conpound : C&SO.S 9)... AP.CI-MS .M/ Z: 289/29
1 [ M-HL k- 2-RdTlerert45-ghlgrpyaigin-2-yljacetamide (30.68 g)

obrnLd 9n kdRr &L Exﬂﬁlledi T (RTINS 'NE\I-

dimethylformamide (500 ml), and thereto is added sodium acetate

(24.55 g). The mixture is then stirred at 60°C for 5 hours. The reaction
solution is diluted with ethyl acetate, and washed with water and
saturated brine successively. 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 and the crystals are collected by filtration. The crystals are
washed with n-hexane and dried to give 2-[(5-chloropyridin-2-yljamino]-
2-oxoethyl acetate (30.58 g).
APCI-MS M/Z:229/231[M+H]*.

(2) 2—[(S—Chloropyridin-Q—yl)amino]—2-oXoethylacetate (30.36 g)
obtained in (1) above is suspended in methanol (1200 ml) and thereto is

added potassium carbonate (22.0 g) under ice-cooling. The reaction
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b] pyridine-2 -carboxaniide H O N C K N O NH2
N (5-Chloro. pyridin-2-yl) -2-[(2-cyanopyridin-3-yl)

- oxy] acetamide (80 O g) obtained in.Reference Exanpl e
23 is dissolved in NN di ﬁ%gyl acetarnide (700 m.),
and thereto i s added sodi um-¢arbonate (35.2 g). The .
m xture is then stirred at 100C for 10 hours. After 10

“allowing to cool, the reaction solution is

s e et e SR B Rt a7 05 s ana

..co%%s]watteat@ﬁ %??cg@g%cgg @gagpe Fiphty B%tﬁe%'&ltlﬁ Sesidue.

resul'tin in et acetdte an
p&ﬁlehe@ﬂ@qi ak¥tdtel (1680 A1) aﬁaelceaﬁatéra(qbomnm@&bﬂdwwdnby
chl orof orm and di et hyl ether successively and dried to
exiractidinevith hlthy]lé'nc@taltrﬂo U1y é@rﬁc@hyeﬂﬁﬂvﬁlﬁﬁed w1th
M Z:289/ 291 M+tH +. Reference Exanpl e 25:
satucatest brincodirieshpven sediugn sulfatenand @yapcr@tesiotmreraﬁve the
f diisqpropylamne (20.0 |nt?trah dr&)furan
og*gy@t HP e; §e Heed e e Thegragul ting residue 1s suspended in

o St $EEERI RN Gt KEalBiS nd 68 konpyt cther

THE egg?da&g@ ﬁ@@l& PB%olitBEed sggmpimm XHERell Yith

| ce- acetone, hereto Is added

dﬁé € eth&ohttli dfie@fto 4ivd tioe efile teppud@(22.89) gj.n
tetrahydrofuran (100 m). The m xture is then stirred

APGI-MB MpZm 8iut B8IIMHBY*.t he same cool ing conditions.

R%‘?S% B R 25 NS cHiorop it 2ovd R IR b iridin-5-

yii gtathuiide The reaction sol ut| on :is cooled with ice
basi fied by addition ~of sodi um hydroxi de,

followed by :concentration und/eli/j/@
_ | |

HN SN
@ 0 Aq

2-Cyano-3-hydroxypyridine (35.0 g) obtained according to the
me‘thod described in a literature (Synthesis 1983, 316) is dissolved in
acetone (800 ml), and thereto are added 2-chloro-N-(5-chloropyridin-2-
yljacetamide (62.6 g) obtained in Reference Example 21, potassium
carbonate (60.0 g) and sodium iodide (45.8 g). The mixture is then
heated under reflux for 2 hours. After allowing to cool, water and ethyl

acetate are poured to the reaction mixture, and the insoluble materials

‘are removed by filtration. The organic layer iS then separated. The

aqueous layer is extracted with ethyl acetate and the organic layers are

- combined, washed with saturated brine and dried over sodium sulfaté.

The solvent is removed by evaporation under reduced pressure and the

resulting residue is suspended in diethyl ether. The precipitates are



10

15

20

reduced pressure. The resulting residue is :dissolved

in water and 5 washed with dichl oronet hane. The

aqueous layer is cooled with ice and acidified with

conc. hydrochl-oric acid. Thg_ recipitates are
~collected by filtration an ried to give _

4-chl oronicotinic acid hydrochloride (21.4 g). (2)

4- Chl oroni cotinic acid hydrochl oride (500 ng) obtained
cotlgcter) bydbtrasiars telighenthe ditimcotmponyld (80.8rglde (6 ),

Aafipls Wé%&/&a?dﬁﬁfgﬁa Wi on |5 then hoat e under

R R U R R

b]pyﬁd(m@l-zobgﬁmx@ma'@e resulting residue i's suspended
I n dichloronmethane (10 m ), and thereto are added'

amoni um chl oride (1.52 ng) @p |ethylan1ne (1.8
nil) under ice 15 coghing T e is then stirred
for 2 hours under the oI| conditions.. To
the reaction sol utiog~” urg@ ed aqueous sodi um
hydrogen carbonate sol utipg_and sodi um chloride are
added, and the nmixture is éxtracted w th chloroform
The organic layer is dried over sodiumsulfate and

evapoi{atChlarbpysidin €y luBelé2- ayraah@@gmchne?»sd)mty]ﬂcﬁbtamlde
(803} b AL ERAFORBIRFEBCF GprmPle By eriiaporatrit Mtinanol
aifpctviadtpdiiedy OB R, tid B8 7S BRdsR 0 uh el flate

(3622 @) . mTheoltigiuredsi thefstigkay at 190°CFos UTPBRESd. | After

hosphoryl chloride (7 m) and the m xture heated at
al g toy coolh dloe seagtionrsallition isgcancesdohted te rcéace |thn

ol ut ) concent rat.ed under reduced ressure.
votyiie BT Ry R TR S reSSaF o dAIESH BPUPIRE BB, the
pr%e 1H£'ﬂe|§yéire [ect@d %gﬁﬁ?aﬁehm'i‘ e {ﬁgﬂtﬁ |s,8g8f18 i lspended

er 1ce- CO I Ng. m xture IS

1n%hlyﬂ3 apetateldred edtiestdd bediltaitich.hTue. rcE'itheQ{tgwaQShed with
| ayer is separated, 182 washed with saturated brine,

crdpr@@rm/andgb@tm ethiersuccassivele asdl drnd toi givedinsvate

evapor.at Lon under. reduced pressure. The resulting
r¥8 &ﬁ{‘%ég&urlfled by silica gel columm

ABOI a9y ansy /461 wgRip+ chlorof orm fol | onwed by
chl orofo?m maéhanf(;}v@E ]20/ 1) to give the title

Reference Example 25: 4-Chloronicotinonitrile

(\CI
N~

SN
(1) To a solution of diisopropylamine (20.0 g) in te-tfahydrofufa_n
(200 ml) is added dropwise 1.6 M n-butyllithium/n-hexane solution
under ice-cooling. The mixture is then stirred for 30 minutes under the

same cooling conditions. The reaction mixture. is cooled with dry ice-

| acetone, and thereto is added dropwise a solution of 4-chloropyridine
(204 g} in tetrahydro'furan (100 ml). The mixture is then stirred for 20

" minutes under the same cooling conditions. The resulting reaction
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5 conmpound (115 ny
H, d, J=0.4Hz), 8.71(1

7.51(1H, dd, J=5. 4, 0. 4Hz) . Reference Exanpl e 26:

N- (5- Chl oropyri di n-2-yl) 5&3 cyano. pyridin-4- yl)
oxy] acetam de ~CI HN N o ly "N 10 N

N- (5=Chl oropyri di n-2-yl) - 2- hydr oxyacet anm de (142 ng)
obtained in Reference Exanple 22 is dissolved in

sola Yol B dekiorBsi siee d % ite in %nﬁoxttﬁ?ﬂ el tﬁeﬂ@@@r@n@@ to

% sodi um hydride in oil 1 ng) under ice- cooling.

). 1H NVR(CDCla, 30. OMHz.) : 5:8.86(1
(1 H, d,J=5. 4Hz)

ro0he temperatures oT'ne |react19nv\mlumnbnt i3 ‘conded tweithecatarnd basified

stirred 15 fqor 15 m_nute and cool ed. again with ice,

- byt aidyaem b podiy hpAreids, f@m\md & emcentration under

nitri talnedlnR erence
refSRTRABRER AR B T S Ry iR el &8
wASREd hAfh SREMOrEdtBan! | ThE %q@feoh@qagkﬁ 1Pebdldd #iftPice and
1 hour, and thereto is poured Wwater nder ,
adidifietbwiin gon¢ ohydrechlbyiccatidacThe precipltazesdre collected by
acetate. The organic 20 | ayer is washed with water and

filication ead Grieddo give éldcmférpr%@ﬁlw agd i hydrochipgide (21.4 g).

o o02) i Chibfoh FURSe Al AR R RO e Optpined in (1
albvwResaiaseivied oY ﬂﬁ)éhy?bh%mde 6%1) %ﬁ?q:h@f‘e{% id HakkA™N,N-

and dried to.give the titl ecorrpoun _
diarghylferiviatnRBO( 2ty Hl he rﬁcﬁeh%cﬂn&en&s&ﬂ’pﬂ:m h2ated under

Anj no- N- ( 5- chl oropyrldln 2-yl)furo[ 3, 2- c]pyridine-2
re%l@a(, fogxbaribgairsg Aftenafiowing to:coo), fhe reagtion solutlon is

concentrated to dryness under reduced pressure. The resulting residue
is suspended in dichloromethane (10 ml), and thereto are added

ammonium chloride (152 mg) and triethylamine (1.8 mil) under ice-

“cooling. The mixture is then stirred for 2 hours under the same cooling

conditions. . To the reaction solutien, saturated aqueous sodium
hydrogen carbonate solution and sodium chloride are added, and the
mixture is extracted with chloroform. The organic layer is dried over
sodium sulfate and evaporated the solvent under reduced pressure.
Purification by silica gel column chromatography (eluent: chloroform,
followed by chloroform/methanol = 20/1 to 10/1) gives 4-
chloronicotinamide (211 mg). |
APCI-MS M/Z:157 / 159]M+H]*.

(3) 4-Chloronicotinamide (210 mg) obtained in (2) above is
suspended in phosphoryl chloride (7 ml) and the mixture heated at

100°C for 2 hours. After allowing to cool, the reaction solution is

~concentrated under reduced pressure. To the resulting residue are

poured saturated aqueous sodium hydrogen carbonate solution and

chloroform under ice-cooling. The mixture is then warmed to room -

~ temperature and stirred for 1 hour. The organic layer is separated,
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O NH2 N (5 -Chloro.pyridin -2 -yl) -2 - [ (3
-cyanopyridin-4-yl) oxy] acetamd e (195 ng) obtained
in Reference Exanple 26 is dissolved in N, N
di met hyl acetamde (5 nml.), ig thereto is added sodi um
carbonate (86 5 ng). The m reis then stirred at
100C for 3 hours. After allowing to cool, the
reaction solution is concentrated under reduced -
westegbwith safitrated drivag edried parditien shifare swld theg solvent
residue.  The precipitates are collected by -
is removaditynevapetadtbwilrideratesiudesl pregsiiran dlylnmmswtmg

S8 Sl 5 oS

oo BB P R TRAP A Ty e

cod '@@_i(wsizrgg;_i nate (5.55 g) is suspended in water
(70 15 m), and thereto added conc. sulfuric acid
1HENMR (D ClsTBeOMaz): i6e8. 8G(ILE, dofr0 ¢ Ha)oBedl WiH 0 ,Jt2,4Hz),

7.6 S0y eS BB el Opui <t her oto. The Teaction

| Rt Eratplt 20 a8 (L Hbrof BTG (e fanBhkL i«

ynbgypgkﬁ@nﬁ@éution is diluted with water (100 nm) and
20 the solution is adjusted to pH 8 to 9 by addition
of saturated aqueous sodium hy @) carbonate
solution, followed by extracti th chloroform The
organic layer is dried over  gpdiéym sul fate and
evaporated to renove the @gﬂx@nt under reduced
pressure. The .184 MO Oesidue is purified by
silica. gel colum ghrolatography. (eluent.:
n- hexane/ ethyl acetate = &) .to give ethyl 3-
hydr oxyi soni coti nate (264.Q).

N-(S—'Chloropyridin-Q—-yl)—2--hydroxyacet-amide (142 mg) obtained
in Reference Example 22 is dissolved in N,N-dimethylformamide (3 mlj,
and thereto is added 60 % sodium hydride in oil (61 mg) under ice-
cooling. The reac-tion. solution is warmed to room temperature, stirred
for 15 minute and cooled again with ice, followed by addition of a
solu.tioh of 4-chloronicotinonitrile (105 mg) obtained in Reference
Example 25 in N,N-dimethylformamide (1 ml). The reaction solution is
stirred at room temperature for 1 hour, and thereto is poured water
under ice-cooling, followed by extraction with ethyl acetate. The orgénic
layer is washed with water and saturated brine, dried over sodium
sulfate, and evaporated to remove the solvent under reduced pressure.
The resulting residue is suspended in n-hexane/diisopropyl ether,
collected by filtration and dried to give the title compound (200 mg).
APCI-MS M/Z:289/291[M+H]*.

Reference Example 27: 3-Amino-N-(5-chloropyridin-2-yl)furo[3,2-

q] pyridine-2--ca'rboxém_ide
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APCI-M5 M/ Z:1;68[MtH + 5 (2). Ethyl

3- hydroxylsonlcotlnate (1.60 g) obtained in (1) above
is. dissolved in ethanol (30 m), and anmonia gas is
bubbl ed therein under ice g%g ing. To the reaction
solution is added tetrahydr ran (50 m), and
addi ti onal ammoni a gas is bubbled in the mxture. The
reaction solution is warnmed to roomtenperature and
stirred for 3 hours. The 10 bb ng of ammonia gas is
stopped and the m xt e.t§ ?f fc;room
tenperature for 2.5 da s -|on solution is
concentrated to drN reduced pressure to
give 3- hydroxylsonlcotlnqude (1.35 g). ESI-M5 M Z:
137[MH -. 15 (3) Pyridine £1.20 m) is added dropw se
to a solutlon of trifluoroacetic anhydride (3.10 g)

i N dVgBLChoeRIpYatding 351} [(3ney dhorsitidiansiyd roxgqacetamlde

3- hydr oxyi soni conani de (6. 83 ) obtained in (2) above

(105 mg) cititeinatkbin Referenrs Bxample Afisidissebedoin N, Hnal |

dl%gfffﬁﬁyga%tund Bl ocill it Aresbi Adied st <psbORat yse
d riehhix {hel&! Qratl fdeR-veiers apdraat .é”rt §flowing to
g 7 fH

ueous sodi um hy gen. carbonate sol ution.

caly cleesehiefien solutispnarairrerangdtetionndst redaded pressure, and
dryness under reduced pressure to give crude

icg-Wgtrrolypeered te the apsulting resiciie. t Hae pesoipitatgs @rgde

ccﬁ[e&%géd:&afibtreﬁp enPVgle e(dSW e%v% ér ggl?owea %n&letrp %Vrl%h d1ethyi |
)(,Jélt er‘tlaeﬂo}éﬁﬁ@ﬁﬁg‘(g‘?ﬂﬁrﬁs g) obtained in
ere ,

cesi um carbonate (3.03 g) and

ABO)@M@ ?@ ﬁ&QQQQlﬁ\/Ig}I]*fand the mixture is heated

under lux for 19 hours. After allowing to cool,
Rolerence Examﬁ#yaﬁé%r%@ﬂﬁmpmﬂné?cﬁl)a?'g(“arlﬁa@enye@lm-fi-
15 {n re and the insoluble nmaterials are
y %9&8 W49 1tration. The organic Iayer is 30

separated, dried over magnesi um sulf e, and

evaporated to renove the 185 s under reduced
pressure. The resulting resr du ~LS purified by

.silica gel - colum chronat o (elu.ent.

n- hexane/ et hyl acet ajf \1/%0 fol | owed by 1/ 2
nd (8

to give the title -c
(1) Ethyl 3-aminoisonicotinate (5.55 g) is suspended in water (70

APCl - M5. M [ Z: 289/ 291

ml), and thereto added conc. sulfuric acid (4.0 ml). The reaction

solution is cooled with ice, and a solution of sodium nitrite (2.79 g) in

~ water _(3'0 ml} is added dropwise thereto. The reaction solution is stirred

under the same cooling conditions for 20 minutes and fhen at QO°C for
80 minutes. The reaction solution is diluted with water (100 ml) and
the solution is adjusted to pH 8 to 9 by addition of saturated aqueous
sodium hydrogen carbonate solution, followed by extraction with
chloroform. The organic layer is dried over sodium sulfate and

evaporated to remove the solvent under reduced pressure. The
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5 Reference Exanple .29: - '

3- Am no- N- (5-chl oropyridin-2-yl)furo[2,3- c]pyridine-2

-carboxarnide H N®»O NCI / O N NH2 -

N- (5- Chl oropyridini-2-yl)

- 2-[ (4-cyanopyri di n- 3-yl )oxy]8 acetam de (82 nm)

obtai ned in Reference Exanple 28 is dissolved in N, N

10 di net hyl acetamide (5 m), and thereto is added
resudiingreaiduonit putified g siliddhgehcoltume dsontetogshphyed
~at 10.0C for 3 hours. After_allowing to _cool, the

(ehusnt Brhvowne/eshyl acefatarea/ W (02w ethyl fhe
S AACERRRIE RBIRT S Yl Comonna CaT )
--Aﬁ@IWMW@ Mgpesg(291[ MiH| +. Reference Exanpl e 30:

(5=Chloropyridin-2-yl)-2-[(3-cyanopyridin-2 yl)

oxy](QaCEt}mym m;@roxyl‘somhtcbhﬁﬁte N.60 g} obtained in (1) above is
5- Ch] oropyr| din-2-yl)-2-hydroxyacet ani de (187 ng)
dlé@@bzeﬁielal othanpl Fééﬁemam @éldEamfap@@gas 4s am@apdet@emm under

AP B, A0 89
ars@léldiaBnbs adhinbhes 5§r1s]t§1%ﬁﬂt§§th@f}9xhh%r e’f{‘ﬁe'r%actlon

added 2-chl oro- ni cotl nonitrile (13 . The reaction
saduktion mwashsd tor Exbmat tehoperak8ite ami'rsﬁna:ﬁufoe 3 bwours. The
hour, ,and thereto are added saturated aqueous

bk ’ﬁgm%ﬁmm@eg%msmp%anﬂatﬁ@rmmég@smryd at room

R 154 Py, REGELOL R0 RS ARt

1
r‘yﬁi@&eéﬁd&?;rb!du@&ﬂ p@éézﬁiﬂ@'rzé €2b8 }"5’831 [erbkpis%zﬁeaﬁﬁmde (1.35

g

ESI-MS M/Z:137[M-H]}-.

(3) Pyridine (1.20 ml) is added dropwise to a solution of
trifluoroacetic anhydride (3.10 .'g) in dichloromethane (30 ml) and a
suspension of 3-hydroxyisoniconamide (683 mg) obtained in (2) above in

dichloromethane (10 ml) is added thereto in small portions under ice-

“cooling. The reaction solution is warmed to room temperature, stirred

for 13 hours and then, and thereto are added water and saturated
aqueous sodium hydrogen carbonate solution. The aqueous layer is
separated and concentrated to dryness under reduced pr-essu-re to give
crude 3-hydroxyisonicotinonitrile. Then, the resulting crude product is
suspended in acetone (50 ml), and thereto are added 2-chloro-N-(5-
chlofopyridin-Q-yl)acetamide (1.08 g) obtained in Reference Example 21,
cesium carbonate (3.03 g) and sodium iodide (0.78 g), and fhe mixture
is heated under reflux for 19 hours. After allowing to cool, water,
tetrahydrofuran and ethyl acetate are pbured to the mixture and the
insoluble materials are removed by filtration. The organic layer is

se.pérated, dried over magnesium sulfate, and evaporated to remove the
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- Ref-erence Exanple 31:

3- Am no- N (5-chl oropyri di n- 2- yI)furo[2 3-b] -

pyridi n-2"car boxam de H UN ONCI NO NH2 10

N- (5=Chl or opyri di n-2-y1)-2-[' (3-cyanopyri di n- 2-yl ) oxy]
acetanmi de (209 nm) obtalne&8'n Ref erence Exanple 30
is dissolved in N,N dinethylacetanide (3 m), and
thereto is added sodi um carbonate (92 ny). The

solvesitifdes rédi@Bed presdrat THROe s Ehg reRkiduddsipuiriiied by

sodi um carbonate (90 ng) is added to the m xture and

sili¢e gel golumani chregaatographyi (eleentt nibedane tethiyd micetate =

|| | d h
1L BB Y 09 o 0 b S5 2 Brna T B2 REL: ot by
APt Mdg N P08 dl) f@p@){ﬁﬁ in chloroform methanol and

drie r so i'um The solvent is evaporated

Refegece Est&&g%@@ssmmlmmi BecHlesopytiath 2ol Hue (23

suspended i n n-hexane/ ethyl acetate. The precipitates

- clpyedint2ecadebxzonide filtration to give the title

conpound (111 ng). APCI-M5 M Z: 289/ 291 M+H] +.
Ref erence Exanpl e 32: 3-Chl onpp i ne-2-carbonitrile

N C N N Pyrazi ne-g=carBoni N 2136 g) is
di ssol ved in tol uen@%?ﬁ& N
m )/ N, N-di met hyl f or (19 ), and thereto is

added dropw se 187 sul fuNMl, chloride : (135 :g) under
i ce-cooling. After conpletion of addition, the

 or auarepciRerdine 0 B D rmigory eﬁpﬁ&i‘-}éﬁ%@?ide
(e AR ALRHIEES LRI A i hlcbre B NG 08

dlﬁléﬂ@ﬂ@@bt‘a&ﬂlﬁel (Seml)?;\@dldiﬂﬁ@fet@% rHdied bedeif carbonate (39
ice-water, neutralized b addi ng sat urated aqueous

mgbdl‘lmmy@ub@emﬂ@@n istiae@ ad ol QR ICokor FHwours: gAfiier altoming to
C‘iﬂﬁef‘h‘g ?éé'{‘énon soputlc{j)l ulg%f'ute% Eth wa‘%‘()e(lI ' %%teegrempltgates are

collected by filtration, washed with water and dried to give the title

compound (47 mg).
A-PCI—-MS M/Z:289/291[M+H]*.
Reference Example 30: N-(5-Chloropyridin- 2—yl) -2-[(3- cyanopyndm -2-

o

HN™ N

yljoxy] acetamide

- N-(5-Chloropyridin-2-yl)-2-hydroxyacetamide (187 mg) obtained
in Reference Example 22 is dissolved in N,N-dimethylformamide (3 ml)
and thereto is added 60 % sodium hydride in oil (80 mg). The reaction
solution is stirred for 15 minutes, and thereto is added 2-chloro-

nicotinonitrile (139 mg). The reaction solution is stirred at room
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ether. The organic | ayers are conbi ned, washed with
‘water, dried over sodiumsulfate and evaporated to
renove the solvent under reduced 10 pressure. The
-resulting residue is purifiﬁg by silica gel colum
chromat ogr aphy. (eluent: n- Qane/ethyl acetate = 4/
1) to give the title conmpound (16.58 g).
1H N MR(CDC13, 3. 00M Hz) 5:8.66(1H, d, J=2.4Hz),
temipetafitelfol=2 hihir) andRiereen cee laddad saflFated aqueous
N- (5, Chl oropyridin-2-yl)-2-[(3-cyanopyrazin-2- 15 .

ammoeniur chleridasobition jandwwateN stcessively under ice-cooling.

s B e VB 20
BT SO 5o PR S 12

mgjol ution is stirred at roomtenperature for 15
m nutes, cooled again wth ice, and a solution of

ARPCICMS MHy 282 /29 M Boni trile (1.0 g) obtained in
Ref er Ex .' in N i et hyl f ' 5 m
RGO CRATHIE L ATBIP N (8 TOHOTSP R Bob I rpBoA-bl-

pyk '@@?ééﬂb%x igk hour, and thereto is poured water
under ice-cooling, followed by extraction -25 with
ethyl acetate. The organic |l ayer is washed with water
and saturated briney dr__bed Eg °s d_'pl'Jm sul fate and
evaporated to renovf tfie sy|_v&nt” under reduced
préssure. The resul N yesigue |'s suspended. in
n- hexane-di i sopropyl eth H e precipitates :are
collected by filtration 'ard dried -to.;give the title
compound (.1.9.2 :g).. APCI-M S M :Z:290/292[ MtH ] +. 5
- Ref &N-¢ba@hlorepptidin3tyl)-2-{(3-cyanopyridin-2-yl)oxylacetamide
_«Eno- I\I-(S?ZEI orop)}/fr)i di_[(n- 2-y I )fparflo 2, 3.-y )b]XY]

o 7-Am
(299 nag) abtanedrimoRefargaceExample 30 is dissolved in N,N-

dimethylacetamide (3 ml), and thereto is added sodium carbonate (92
mg). The mixture is then stirred at 100°C overnight. Additional sodium
carbonate (90 mg) is added to the mixture and the mixture is again

stirred at 100°C overnight. After allowing to cool, ice-water is poured to

' the reaction solution. The precipitates are collected by filtration,

dissolved in chloroform/methanol and dried over sodium sulfate. The
solvent is evaporated under reduced pressure and the resulting residue
is suspended in n-hexane/ethyl acetate. The precipitates are collected
by filtration to give the title compound (111 mg).

APCI-MS M/Z:289/291[M+H]*.

Reference_ Example 32: 3-C-hloropYrazine—2-=car-bonitrile

_N._Cl

Cx°
N \\'N _ _

Pyrazine-2-carbonitrile (26.36 g) is dissolved in toluene (187
ml)/N,N-dimethylformamide (19 ml), and thereto is added dropwise
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N- NDCI N N NH2 N (5 Chloropyrldln 2 -yl) -2 -
[ (3 -cyanopyrazin-2 -yl) oxy] acetamide (1.90 g)
obtai ned in Reference Exanple 33 is dissolved in N,N
10 di net hyl acet am de (20 m)& and thereto is added
sodi um car bonat e- (834 ny) ﬁa the m xture is stirred
at 10.0C for 3 days. After. allowing to <cool, the
reaction solution is concentrated under reduced
SUPRESS Eheorad (13%a) ’indér RRUESHIAS. WT?err&ﬁhﬁRﬁmnTB? addition,
preci-pitates are collected by filtration, washed wt
thd lreah‘gabnesdlartmmrs waymited ‘- monnhtemperreﬂ.uw lgpadudlly]@d
APCl - M5 M Z: 290/ 292[ MtH] +. Ref erence Exanp

'Stlgseg Wfsmgf% hike S9Aspei laves 1 sepapaied and. tmcék:ﬁu@lak}cd

01151%h%7§+ %&if)):rg; @} ﬁlez‘;ﬂizg?ﬂi' Ongfxfg ({E’%tag%c l%ra)are combined,

 coBicdM e iEL, hﬂ!ﬂ& afitéd. mngfthl@ke{oo&%msf&o 'rﬁ:xﬁ?él‘i’zéd LBy

65 % 11.0 g) is added uRder ice-cooling , and t
adding waguratest aqueduatsodoom hydmpgemicarbohate §olh1d:m"rs The
The. reaction solution is concentrated under reduced

'orsalégcslﬁs@r isHePREatel And aguagRtSdayeT s @xtmct% siph gliethyl

e AR S et Shinifghl, Yahel shobafiradried over

sod‘i‘l@'ﬁf st e Qﬁdpé@ﬁ%iﬁ@e&'ﬂg r‘e'ﬁ?ox‘eeﬁ% 5bRent Qﬁid&ieré@ced

189 purified by silica gel columm chromatography
pr(eeSunBtnt Thecrdsmltihgrmestdue e puaifidd blylsilicd geirceluih) .
The: resul -solid is suspended in eth acet at e/

I
ct pmmgraafﬂwéﬁlw @ohp:sep@deﬁw faqetat T g 1 doggive the title

_ e mpound .;(0&8: g) . 5 APCI-MS
COW%&%B[(I\]?IQ]‘S%ﬁérence Exanpl e 36: Methyl 6-cyano-5-
IHINMRYEDYCLL BODM B2f 866yl AL @,J=2.4Hz), 8.61(1H,d,J=2.4Hz).
Reference Examiple 33: N-(S—Chl_oropyridi_n-Q-y-l)-2--[(3-cyanopyrazin-2—-

oy

HN™ N
N_O_A
(L P
NSy

N-(5-Chloropyridin-2-yl)-2-hydroxyacetamide (1.34 g) obtained in-

yl)oxylacetamide

Reference Example 22 is dissolved in N,N-dimethylformamide (15 ml),
and thereto is added 60 % sodium hydride in oil (574 mg.).. The reaction
solution is stirred at room temperature for 15 minutes, cooled again
with ice, and a solution of 3-chloropyrazine-2-carbonitrile (1.0 g)
obtained in Reference Example 32 in N,N-dimethylformamide (5 ml) is
added. The reaction solution is stirred at room temperature for 1 hour,
and thereto is poured water under ice-cooling, followed by extraction
with ethyl acetate. The organic layer is washed with water and

saturated brine, dried over sodium sulfate and evaporated to remove the
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O—I N O N Met hyl 5- hydroxypyr| di ne- 2, car boxyl ate

1-oxide (5.18 g) obtained in Ref er ence Exanpl e 35,

sodi um cyanide (4.50 g) and triethylamne 10 (29.9 m)

are added to N, N-di .rnethyifﬁ;égam' de (55 m), and

thereto is added chlorotrinBthylsilane (19.4 m) over

20 mnutes. The mxture is then stirred at 80C for 28

hours. The reaction solution is cooled to room
sohwteratier eedficdd presisuixe. r Thieviesulbng residud & suspended in

materials and the filtrate is concentrated under .
n-hegasedlipsenropye ethes. hdhe| preripitaies axe collentad dst fltrasion

al{"gﬁt’% tholjgpéfgf heﬁ@é%‘?éédsﬁdééﬁgpor a{ ggmt 0 renove

d pressure. The residue is
Aﬁgﬁspg? S|I|04 ge olunn chr omat ography (el uent:

Refbrerif Ekmrtple@t HaahineN-¢5 b pyidim)-2-iiro[2,3-
resulting solid is suspended in diethyl ether and

b]pma@nﬁe%cayb@xm@cu on to give the title 20 conpound
(4.66 g). ESI-M5 M Z: 177[ M H] - Ref erence Exanpl es
37-43 The correspondi ng st arlH n npounds are treated
inasinmlar manneg -
the foll ow ng conmpoyunds.
Structure Physjcocheical. Pfoperties OH 37
NESI-.MB:M Z:  124[MH - NH9 ~I1 OH 38 J ESI-MS MZ
Cl N 144/ 146[MH - O

N—-(5—-Ch10ro_pyr1d1n—2-—y1)-2—[(3-.cyano_pyraz'in—Q—yl)oxy'] acetamide

(1.90 g) obtained in Reference Example 33 is dissolved in N,N-
dimethylacetamide (20 ml), and thereto is added sodium carbonate (834
mg) and the mixture is stirred at 100°C for 3 days. After-allowing to

cool, the reaction solution is concentrated under reduced pressure and

-water is poured to the residue. The precipitates are collected by

filtration, washed with diethyl ether and dry to give the title compound

(0.38 g).

APCI-MS M/Z:290/292[M+H]".

Reference Example 35: Methyl S-hydroxypyridine-2-carboxylate 1-oxide
- ~0OH '

To a suspension of methyl S-hydroxypyridin-2-carboxylate (5.30
g) in dichloromethane (75 ml), m-chldro.perbenzoic acid ( > 65 %, 11.0 g}
is added under ice-cooling , and the mixture is stirred at room |
temperature for 5 hours. The reaction solution is concentrated under
reduced pressure. The residue is suspended in ethyl acetate and
collected by filtration to give the title compound (4.62 g). Mother liquor

is concentrated under reduced pressure and the resulting residue is
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OH 39 APCI-MS MZ: F N+ 130[M+tH + O OH APCI-M5S M Z:
40 X:-:r O N-142[MH + 0 OH 41 ~J ESI-M5S MZ: N N+
135[MFH| - 0 G OH 42 | ESI=M5s MZ: ' N 144/ 146 M H -
00 ~O1I ,yCH 43 ESI-M © N 168[M H]-0

Ref erence Exanpl es 44-50 Tk orresponding starting
compounds are treated in a simlar .5 manner to

Ref erence Exanple 36 to give the fol | owi ng conpounds.

; rff&tl by allien gél Esfumchrdenatograph E:ﬁlé?’ftysd:l@l@ebﬁ)‘fh@@b
pu Prop}zrtlesg CH 4jrnl ESI -. ao‘éfrl\F S’L{ N N 133[ M H] -

-.methanol_/ chloroform = 1/5). The. resultlng sohd is'suspended in-ethyl

acetate/diethyl.ether and collected by filtration to .give the title
compound :(0 68 g). |

APCI-MS M/ Z:170[M+H]*.

Reference Example 36: Methyl 6-cy.ano-S—-hydroxypyridine-Q—carboxy.late

O .

Methyl ‘5-hydroxypyridine-2-carboxylate 1-oxide (5.18 g) obtained
in Reference Example 35, sodium cyanide (4.50 g) and triethylamine
(29.9 ml) are added to'N,N-dimethylformamide (55 ml), and thereto is
added chlorotrimethylsilane (19.4 ml) over 20 minutes. The mixture is
then stirred at 80°C for 28 hours. The reaction solution is cooled to
room temperature; filtered to remove the insoluble materials and the
filtrate is concentrated under reduced pressure. Methanol (150 ml) is
added to the residue, and the mixture is stirred at room temperature for
30 minutes and evaporated to remove the solvent under reduced
pressure. The residue is purified by silica gel column chromatography
(eluent: chloroform to methanol/chloroform = 1/5). The resulting solid
is suspended in diethyl ether and collected by filtration to give the title
compound (4.66 g).

ESI-MS M/Z:177[M-H]J-.
Reference Examples 37-43

The corresponding starting compounds are treated in a similar

manner to Reference Example 35 to give the following compounds.



OH45 ! ESI-Ms MZ: G N\N 153/ 155.[MH - OH 46
ESI-IMIS IVI/Z. F N1- 37[MH-OH APCI -M5S M Z: 47
\ON'\N 151 M+H + OH 48 ESI-I\/B M/Z: NN, 144[MH] -
Cl OH49 | ESI-M5 M Z: 153/ 15§ MH - 0 50 O
OH APCI-M5 MZ: NN 179[!\/& Ref erence Exanpl es
51-58 The correspondi ng st artl ng conmpounds are treated
inasimlar. 5 manner to Reference Exanple 23 to _

Tegble@élt he fol | owi ng conpounds 192 Table 76 Ref.: Ex.

: “StructyrePhystcochenrcat——FRropert+es—¢ J HN:
51 0 0 [ M+H] 4
| ﬁ%fcgpyg Nl\gsp gﬁ?g&.@g[ Mk + Pﬁ%l@bchéfrﬁcafﬂ’rdﬂgrﬂes
~_ OH |
- | 2 ESI-MS M/ Z:
] N 124{M-H]J-
A-
~_ OH |
38 N | ESI-MS M/Z:

144 /146]M-H]-

O .
39 A APCI-MS M/Z:

F7N 130[M+H]*
O_ .
| N OH .
) APCI-MS M/Z:
40 oW 142[M+H]*
1.
~_OH
4l P ESI-MS M/Z:
> 2_ 135[M-H]"

144 /146[M-H]-

| CIWOH _
42 o e ESI-MS M/Z:

o
OH :
43 Kt ESI-MS M/Z:
N 168[M-HJ
.

'Reference Examples 44-50
The corresponding starting compounds are treated in a similar

manner to Reference Example 36 to give the following compounds.



52 ~VzZ~-N C O HN N-APCI-M5 M Z: * 53 O 307/ 309[ M+H] +
FNOd ""HNNAPC-MS MZ: 54 Oo 319/3.21[MH + N
a HNrr' NAPCI-Ms MZ: 5'S 0 347/ 349 MWH] + 193
Table 77 Ref. Ex. No. Struggjre Physi cochemi cal
Properties C nl~ HN N APEPIMBMZ: 56 1 0 0O

314/ 316[MtH+ N N. "Z~-N CI HN N APCI-M5s M Z: 00
3.23/325[MrIH + 57 CI "N ~\NO1 HN N APCI-M5 M Z:
Table 75 -

Ref. Ex. No. ~ Structure Physicochemical Properties
_ ~_-OH L
" m ESI-MS M/Z:
| NNy 133[M-H]-
OH '
45 m ESI-MS M/Z:
| | cr N Sy 153/ 155[M-H]-
/E\( oH ESI-MS M/Z:
%0 PN Yy 137[M-H]-
| OH '
47 Y APCI-MS M/Z:
SOTNTYY, 151[M+H]*
N
xCH — ' . .
18 /fl ESI-MS M/Z:
ZNS, 144[{M-HJ-
Cln~-OH e
49 Tj\ ESI-MS M/Z:
NSy 153/ 155[M-H]J-
6]
50 ~ N OH " APCI-MS M/Z:
N '\\N

Reference Examples 51-58
The corresponding starting compounds are treated in a similar

manner to Reference Example 23 to give the following compounds.



58 0 347/ 349[ MH] +

N Reference Exan'pl. es'_ 59 66 The

correspondi ng starting conpounds are treated in a

"simlar.
fol |l ow ng conpou
Ref. Ex. No.

APCI-MB M Z: 6
PCI - VB M Z:
Taﬁi‘lgﬁ@“

nds.

0C I
F N 307[ M+H] +

N/ O N 323/3.25[ M+H] +

5 manner to Reference Exanple 24 to give the
.194 Tabl e 78 Physi cochem cal

“Structure Prop82ti es
APCIZIVIS M.Z: N .O 303/ 305[ M+H] +

eXe!
N2 H 0

-/ >
(@

AD(‘l MS M Z QI NQ 319/321[ MeHi+  NH2 N cl
-e'f : E{}Bc .'Mo. ' Structure {Physicochemical IPr—of)ert-ieS
A~
LY
HN APCI-MS M/Z:
51 /Eﬁi\)\) 303 /305[M+H]*
N/
= Ci
= ‘ ’
HN™ N APCI-MS M/Z:
52 /(\Lo\/&o 323/325[M+H]*
N/
a8
HN"N APCI-MS M/Z:
53 ~ 0\/&0 307/309[M+H]*
N/
Z Cl
o
| HN™ N APCI-MS M/Z:
54 N 0\/&0 319/321[M+H]*
SOTONT S
2 cl
. Oj‘i N APCI-MS M/Z:
X e 347 /349[M+H]*
N/

59 N

"NH2 H
N2 H ONf O 6:2




63 1 / 0 347/349[1+H+ ONH2 H 64 (_0> ()C APCI-M
MZ: N 0 314/316[MrH+ NH2 C OHC 651 N
APCI-M5s MZ: NO 3.23/325[MrH+ NHZ H 66 \0O I \ / N
Cl APCI-M5 MZ: N O 347/ 349 MtH + NH2 Reference
Exanmpl e 67: 3- Ani no- 2- {[ (5- &8Bor opyri di n- 2-yl ) ani no] -
carbonyl }furo[ 3, 2-b. ] pyri di ne-5-carboxylic acid 195 H
0Cd HON NOIC" 0 NH2 Mthyl

Takiammo- 2- {[ ( 5- chI oropyri di n-2-yl ) am no]
ear bCﬂylr}fU‘Fel _ bl nyrn di-ne-5-¢ar hf)\[All ate (8()() n;g’

obtai ned in RPference Exarrpl e 63 i susgﬁnded b
t ®ef aliydNef ur an/ net hagsalctde 1, 40({nm) YS1oeePemicak
5 added 1 N aqueous SOdI um hydr oxi de sol ut PEAPeriiess
m }. Th\, m I\t I.Zl're I \J L IILn C"“ I r rarl
for 2 days. The reaction sol, ils } neutralized
with 1 N hydrochloric ac:ll_szl 5rr1) and diluted with
vat er g APCI-MSM/Z:
314/316|M+H]*
323 /325[M+H]}*
58 APCI-MS M/Z:
347 /349[M+H]*

Reference Examples 59-66
The correésponding starting compounds are treated in a sim_ilar

manner to Reference Example 24 to give the following compounds.



The precipitated solid is collected by filtration and
dried to give the title conpound (615 ng). 10 ESI-MS
M Z: 331/ 333[ M H-.. Reference Exanple 68 The
correspondi ng starting conpgg%o(ls are treated in a
simlar manner to Referenc anple 67 to give the
foll ow ng conpounds. Table 79 Ref. Ex. No. Structure
Physi cochem cal Properties H68 Ho 0O NC ESI-Ms M Z:
TaJN1£7331/ 333. [MH] NHZ 15 Ref er ence Exanpl e 69:

NI

S—AMNo—N2=(5rchtoropyrtdi=—2=yt)=N5;

ﬂﬁg ﬂj% ]EIHr o[ E|22 b] py rddf, B 5=di car_boxﬂny@modhemmad)

0 N -P.r.o_pert.ies
3-Am no-2-{{ (p- cnloropyrlahn- I)dHIIUJ carbonytFfuoro
[3,2-b] .196| pyr K Sia\b O}y C aC|
obt aimed i n Referencgl ' pxdpl s ﬁﬂgdﬁg/lzn
:N., N-di rret hyl forNani de @10 m), angd 39 éBEPHM+H]*

ar eadded _di r het hyl ami n'¥¥hydrocl " | ori fe: (2.9.7 ny),

1- hydr oxybenzoptri azol e (492—1

. 1=et hyl =3-: (B-di )ﬂ')carg__ i iagried dro
chl or®@e " (698 5 and 0 yI am ne | ZIQSIIP
successi vel y. The m Nf-lz |s .then s i?’r ' . c%]m
for 24 hours Thngpartlnﬁ solution._ s
concentrated under redlbcedH ESSULe. To the resulting
resi dgg sat ir at efl apu s um  hydAPGIAVISaMydhat e
solutton and yat e powr ed. The pf egop{Mat}gd
--solid is collected by \H] tration, waghed wth '
wWater and drethyt—ether dllu u: e lU ._,]F ve—thetitte
conpound (621 52 Vi
el (621 m). Iﬂﬁ_{ 3p2L Wl vis M)z
| ~O0N 319/321[M+H]*
NH,
H ——
63 . ([ — —(}\j}CI APCI-MS M/Z:
- O o 347 /349[M+H]*
6] NH,
64 T, N—7 APCI-MS M/Z:
2 N o 314/316[M+H]}*
N NH,
Ch -0 H@—OI
65 L, N—7 APCI-MS M/Z:
7 _ 323/325[M+H]*
66 APCI-MS M/Z:
347 /349[M+H]*

Reference Example 67: 3-Amino-2-{[(5-chloropyridin-2-yl)amino]-
carbonyl}furo[3 ,2-b]pyridine-5-carboxylic acid
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" Reference Exanpl e 70 The corresponding starting

conpounds are treated in a sinmlar rmanner to
Ref erence Exanple 69 to give the foll ow ng conpound.
15 Table 80 Ref. Ex. No. Structure Physicochem cal
Properties O 70 NN C APCIIE MZ: "/ 0
360/ 362 MtH + NH2 Reference Exanple 71:
Trans- 4-[ 4- (t=but oxycarbonyl ) - 2- oxopi per azi n-1 -
yl ] cycl ohexanecarboxylic acid 0 CH3_ N1O-CH3 N~ CH3
HOO0 0 20 (1) Methyi H
‘trans-4-am nocycl ohex_-ff
(1.22 g) obtai nedHd.D. (ﬁx Ie 2(1) is
suspended in 197 di 31 (10 mL.), and
thereto is added trlethyI anihe .(1.'76 m) and the
m xture is stirred for several mnutes After a
sol ugsi 0 y c -
e e ik o R ol oy Bhurols, 2
blpyritinds3-darbdxylate)(SQO arng)j dbobmeslumcﬁeferenby Emmaplé 63 is
ice-cooling, the -reaction solution is warned to the

SySRERGhi P aREdreiTagy e than ok (315, ABURY, a5 theredais

AT, A e A REIRL TR 3. P B
1set¥1teha§t§1ﬁ‘éd/\é.ﬁ Fodih! tebab&Fdfuré t8r o @?’é c Th%yferadtﬁ)rij EbRftion is

over sodium sulfate and evaporated to renove the
newtradiped widlbrl Nehl;admtl*pioensalcﬁ 1105 Anjp carid mh.'(tﬂ:dﬁant@) water.

f th I 2.33 fi
Tlg‘F ﬁreglprgfpf’tg tcﬁlﬂrll eSI ?ue t(i(}@{ g&%ub& Q,E);gq[l,ltdned to give the title

anol = 10/ 1) to give. nethyl
%XP(SP%HE% but oxycar b%)nyl )gm' noj et hyl i/am' no) -
ES.Y-MSM%ZFMPIMNEHF. (793 ng). . _

Reference Example 68

"rﬂat oq’lochl ori de

The corresponding starting compounds are treated in a similar
manner to Reference Example 67 to give the following compounds.
Table 79

Ref. Ex. No. Structure Physicochemical Properties

ESI-MS M/Z:

68 331/333[M-H]-

Reference Example 69: 3—Amino-NZ—(5-ch10ropyridin—2--y1)=N5,N5-
dimethylfuro[3,2-b]pyridine-2,5-dicarboxamide

m “(}Cl

3-Amino-2--{[(5-c’h10ro.pyridin-2-yl)amin_o]car‘bonyl}furo‘[B',Q-b]-
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APGI-MS. MZ: 301j MkH +. 15 (2) Methyl

trans-4-({2-[(t-butoxycarbonyl)am no] ethyl}an1no)

cycl ohexanecar boxyl ate (785 ng) obtained in Reference
Exanple 71 (1) 1is dissolveggln chloroform (8 m), and
thereto are added triethyla (1.82 m) and
chloroacetyl chloride (249 pl) under ice- cool i ng. ‘The
m xture is then stirred at roomtenperature for 2

pyreding- S'E!‘a@‘bbﬁ?ﬁé el 905 Qh%} beth&dClQOReﬂerhtB Hxeénple 67

agaln and chl oroacetyl chloride (62 pl) suppli ed

| 1smmmednmNﬁﬂadlm@hwﬁosmamm (alO mlbnanértb@mtmane added

R ST PR B A, BoRnt by B et s ogals 492

vt i o i e

meHaaesgietBllamate B306]) ARIcesHiclyn Mefﬁﬁﬁtu?r@dls then stirred

evaporated'to renove the sol vent “under reduced
atmoasnaempe‘ﬂawme@n 24 ﬂn;punssu The neactmnu salutiolmyissi | i ca

gel colu hr o e n hexane/ et hyl
Coét%’tnéf%teﬁn 121]18?5 TS ‘FF e%?‘sﬁ 1F?&W|“§]‘¥e’

schlRRedabhiohl ol anea ?%%%%é%@%@?%o% Bjdri g water are
pAPret’Crrh %élﬁit%ﬁ%&id/ﬂfé‘kélleé&& by $iltrdeioM, | washed with

t rans-4-| but oxycar bonyl ) am no] et hyl }
watdr and ahetkwll)ethm and] dyiet dioegian eth@rﬂnﬁ&;doampouﬁddéﬁg) mg).

At %&ﬁ/k&%ﬁi&i@ﬁﬁ?”ﬂ 5 tahd 60 56 sodam -
R%ﬁ%ﬁ@gﬁ% 4319. . is added thereto under ice 5
e

action solutlon is then stirred for 0.5
hourphenstgtedpndisgreteais nbrapbdntisofse tPéateéd@i®da similar
aqueous- ammoni um chloride solution and water are

mpamerdot Befenen ee Exwvnaples6P (1oi gire $hedelowing wompoend.
|Ce %(?ol ing, and the mxture is extracted with ethyl

The organic layer is washed with water and
saturat ed brjne successively, 10 driied over sodi um
sRef &% Ned pvapor at@uctare enove t|RBysisiochemigaliBroperties
reduced pressure  The resulting rpm due is purified by
silica. gel col chr omago y (el uent: n-hexane

[ ethyl acetaf &z Gt VI AP&I-NIE ¥ % 4-
t hek bonyll | N 3 .
S(r:nzjlr boxglcgtrejm(/{s)oz ) N: g OKOB687582 M H)!

Reference Example 71: Trans-4-[4-(t-butoxycarbonyl)-2-oxopiperazin-1-

yljcyclohexanecarboxylic acid

0 ﬁH3
H
N0 cH. ¢

0 TF

O

(1) Methyl tran_s—4—'aminocyc-lohexanecarboycylate hydrochloride

(1.22 g) obtained in Reference Example 2(1) is suspended in
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15 APCI %S MZ 341[I\/H—|]+ (4) t- Butyl

4-[trans-4- (et hoxycar bonyl)cycl ohexyl ] - 3-

oxopi per azi ne- 1- car boxyl ate (385 ng) obtained in

Ref erence Exanple 71 (3) |s di ssol ved in.methanol (8
m), and thereto is added 1 187 aqueous  sodi um '
hydroxi.de solution (3.4 m) under ice-cooling. The
reaction 20 solution is stirred at roomtenperature

didfloréfhetREhS (A0GMYORERNK @R is HIRI HEAUGEAPRESS Wé‘v‘_ml)

Water and chloroformare: poured to the reésidue, and

‘anggtlepusixtayeis strmcd ﬁhﬁsa%traynanmtm o] Ve 2 sblution of i-
rochl oric id. The organic_|a | S, separ at ed,
-qu%ﬂ?eexwmy k%ﬁr@.amw P &) dmartichloroam mnnand

o O R AR AR

1cdmbollngs’ché/5e%t20§ olltibh-is: ﬁﬁf&"eﬁ%etﬂéz(ﬁimhece%erature

rono--2--cyanopyri di n- 3-yl ) oxy]
andh‘smquyfardlahbuml )destrared adifdHud soddhl H:drogefr N

ca;%ong@eg%qc?q E% B}éﬁ&%ﬁ%@é‘r Ifdll'qnﬁeglt]gﬁ% gg 2pr|1 Sar?cli ?:ﬁglﬁll%gture is
de ed.t her et

xR PRB Kb Foo R mol et sher B 6HR8 VBE Rl

suﬁfaﬁé s B evaSbrade 86l ferHHGEEhE %l@éﬁﬁm&@@l‘é@@ced cd pressure.

conditions.” The reaction solution is diluted
A portyon 4& &t agp of tlhs resulting residere nd3 gtis rpaireﬁied foyi sidica gel

uccessi vely and dr| d over, sodium ulfate The
coRmFeARTomaogRRRIY (ejyegya%xoapfc&m apakigcky/ 1) to give

e L e R o RS

cyMohickdflech986 ke (703 )mg).
6- Br ono- 3-. hy roxypyr|d| ne-2-carbonitrile (6..20 Q)

: ARCH%MS}M/ZﬁOIFRM@ﬂBnce Exanple 72(1) is treat ed in a

RIS A S EORERLRTRER

cyc-lohexanecarboxylate (785 mg) obtained in Reference Example 71 (1)

is dissolved in chloroform (8 mil), and thereto are added triethylamine

(1.82 ml) and chloroacetyl chloride (249 pl) under ice-cooling. The
mixture is then stirred at room tcrhperature for 2 hours. The reaction
solution is cooled with ice again, and chloroacetyl chloride (62 1l) is
supplied thereto. The mixture is stirred at room temperature for 1 hour.
To the reaction solution, saturated aqueous sodium h.y.drogeh carbonate
solution is poured and the mixture is extracted with chloroform. The
organic layer 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 purified by silica gel column
chromatography (eluent : n-hexane/ethyl acetate = 2/ 1, followed by
1/1) to give methyl trans-4-[{2-[(t-butoxycarbonyljaminojethyl}-
(chloroace‘ty’l)amino]cyclohexaneca:boxylate (568 mg).

APCI-MS M/Z:377 /379|M+H]".
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15 Reference Exanpl e 73:

3- Am no- 5- brono- N- (5- chl oropyrldln 2-yl) -

furo[ 3, 2-b] pyri di ne-2-carboxamde Hi ONC N Br N
O NH2

2-[ (6-Brono- 2- cyanopyrldln % yl)oxy] - N-(5-chl oropyri di
n-2- yl)acetam de (4.00 g) obtained in Ref erence
Exanple 72 is treated in a 20 simlar manner to

Ref (a’i)eMetkSp&atnaﬂme—@ﬁQt[@t bu\texydmrhonyl)ammq:}eﬂqd} (2.96
MS M Z: 367/ 369[!\/& Ref erence Exanpl e 74:

%@W&%ﬁeo(é@omg @b@n@d N

an@oFDCANbdihen %@d@ide 111A8ﬁ:| ('1'Y§ Mefid %‘i’d%ﬁﬁtﬂ@féﬂd’un&r ice- .
Ref erence Exanpl e

codlifig: Ftho readitony |S)3112t-1{)3(1 ds cthamo&lyrne«ﬂl for®.5 hours under the
yl )oxy]acetamide CI HN O NN

samecgaplng -aepdibeppy Fatugated amle@}lwr@%mrercaﬂﬂrm

sofi i PRRE PARRSE 3B (1R, a QR BT, HECERERRS

uﬁrﬁb@f&ﬁﬂ% SES phiktd ¥ Gis teRerddtbd Svitk %H?P ﬁ@el(zfte5 S8The
Z: 288/ 290[ MtH] +. Reference Exanpl e

organ\m Iayelti§ Avashiand eptie mdtef wmal [satlﬁ*mg‘,@)hnml& BuZeesswely,

dried over sodium sulfate.and evaporated to remove the solvent under

- reduced pressure. The resulting residue is purified by silica gel column

c"-hromatography_'(.eluent: n-hexane/ethyl acetate = 1/1) to give t-butyl
4-[trans-4-(methoxycarbonyl)cyclohexyl]-3-oxopiperazine-1 —car-b'oxy'late
(302 mg).

APCI-MS M/Z:341[M+H]*.

(4) t-Butyl 4-[trans-4-(methoxycarbonyl)cyclohexyl]-3-
oxopiperazine-1l-carboxylate (385 mg) obtadined in Reference 'Example 71
(3) is dissolved in 'methanol (8 ml), and thereto is added 1 N aqueous
sodium hydroxide solution (3.4 ml) under ice-cooling. The reaction
solution is stirred at room temperature for 20 hours and concentrated
under reduced pressure. Water and chloroform are poured to the
residue, and aqueous layer is acidified by addition of 2 N hydrochloric
acid. The organic layer is separated, washed with saturated brine and
dried over sodium sulfate. The solvent is removed by evaporation under
reduced pressure to give the title compound (375 mg).

ESI-MS M/Z:325|M-H}-.
Reference Example 72: 2-[(6-Bromo-2-cyanopyridin-3-yl)oxy]-N-(5-
chloropyridin-2-yljacetamide
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carboxamide H O NG N O 15 NH2 N (4-Chlorophenyl)
-2 - [ (2 -cyanopyridin-3 -yl) oxy] acetam de (4.50 g)
obtained in Reference Exanple 75 is treated in a
simlar manner to Reference Exanple 24 to give the
title conpound (2.98 g). APEPOMS M Z: 288/ 290[ MtH] +. 20
Ref erence Exanple 77: Methyl '

[ (2-cyanopyridin-3-yl)oxy] acetate 201 0 CO'CH3 N
~\' N 2- Cyano- 3=hydr oxypyridine (5.0.0..,9) is dissolved
in acetone (50 m), and thereto-ar Gdded nmet hyl
bronoacetate. (7:0 g) and potassiunﬂ carbonate (6.3
g). The mixture. is heated ufihér ‘Neflux for .1.5
hours. 5 After allow n 0ok, i ce-water is poured
to the reaction sol utionjand e;%racted wi th ethyl
acetate. The organigg-Tjyer~ds washed with saturated
brine, dried over sodi um sulNate and evaporated to
renmove the solvent under reduced pressure. The

r esyl1y 2rgyaasi 3l droxgpgridime §3 100 ghisedizgblveidhier /

n- hexane and the solid 1s collected by filtration to

aqgitonitrile/ waten (5t L €90 onhoand N7boamgpuceipdr ingide (5.34 g) is

VI Z: 193[ MrH] + R Ex l.e 78: th . .
add & FRetP o srhal o unge: So g age The pigrurg is then
stirged ftkio niRr Yindariny SR eddlidy oda i 2feFelction

tarned 1n 15

salusionl isedilited atittabytdylodestate, (W8Shed Wwitlehteburld saturated

sodi um hydride in oil (1.53 g) is added in small
bripe Suneesaivelr anddried evengodmm pulfate.odhessalvenhis s

re\’\n’%srzrgcg btyoelvra%%rpahggp 1(131[18'(13%J E‘-gdﬁggd pressure to give crude 6-bromo-
3*:hydroxypyr.idine—:Q--:carbon’itr’-ile (6.26 g).
ESI-MS 'M/Z:197/199[M-H]J-.

(2) 6-Bromo-3-hydroxypyridine-2-carbonitrile (6.20 g) obtained in
Reference Example 72(1) is treated in a similar manner to Reference
Example 23 to give the title compound (4.36 g).

APCI-MS M/Z:367/369|M+H]*. |
Reference Example 73: 3-Amino-S-bromo-N-(5-chloropyridin-2-yl)-
furo[3,2-bjpyridine-2-carboxamide

=

-0 N—<—:/>>CI
Br” N O
NH,

2-[(6-Bromo-2-cyanopyridin-3-yljoxy]-N-(5-chloropyridin-2-
yljacetamide (4.00 g) obtained in Reference Example 72 is treated in a

similar manner to Reference Example 24 to give the title compound

(2.96 g).

APCI-MS M/Z:367 /369[M+H]*.
Reference Example 74: 2-Chloro-N-(4-chlorophenyl)acetamide
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stirred for 1 hour. The reaction solution is poured to

aqueous ammonium chloride/ citric acid solution under

ice-cooling , followed by 20 extraction with ethyl

acetate. The organic layer is washed with saturated

brine, dried over sodi um suP8lt e and evaporated to

remove the solvent under reduced pressure. The
"resulting residue is suspended in n-hexane and the

solid is collected by filtratig t? give the title

conpound (2.96 g). 25 APCD-MS ; 5.3[N%kﬂ+. : 202

Ref erence Exanpl e 79:Cl| .

~Met hyl . 3-({[trans-4-(3- 0XOp rpholin-4- yl)

cycl ohexyl] carbonyllarriino)furo.[3., 2 -b]pyridine-2

-cardoxyl ate 0. 0 - N/ Nhi o N Q..

T ans o ping 07 4115 R oAt eyt ite
Refet Bx 21 d'fite tifl ﬁﬂﬂﬁﬁ 4is
%Fsés%%)clefledglﬁ}wﬁ%hl ogg}g%éhﬁgﬁugé&?%fm l(:_I(I'(E;Hymg)xt ure is .
ARCEMS M/ Z20 4t 206G+ HEnper at ure for 15 hours. The

reaction solution is concentrated under reduced
Refpeancs Bxampleihe N-(&ihiorprhenn])eetledcyanaprpdinp ¢

i.stillati.qn with toluene and di ssolved in chloroform
yl)%’i%ﬁ#e)t%ﬁger i ce-cooling, methyl 3-am nofuro[3, 2-b]-

10 pyridi ne-2-carboxylate (2.00 g) tained in

Ref erence Exanple 78 and pyri di (9'? 68 nm) are added

in this order, and the reactio ution is warnmed to

roomtenperature and sti rr or 5 hours. Saturated

aqueous sodi um hydro @te solution is poured -

to the reaction sol m\unde i ce-cooling and the

m xture is extracted xchloroform 15 The organic

|l ayer is washed with water Mnd saturated brine

successively, dried over sodium sulfate and evapor at ed
t 0 r2@yena-Behypdrazmpyriditer (2. @@tg)cami RrekkupeN-(Fhe

o heut oG Tarts Wl B gampge 74 ar
trgéif@d 1@8%@% . E’Q?K%%O Reﬁi[reglbe ﬁ:@ﬁnﬁé §|3t fonglvﬁoclh'edtltle

suspe

' comp.ound (4.58 g).

APCI-MS M/Z:288 /290[M+H]*. ]
Reference Example 76: 3-Amino-N-(4-chlorophenyl)furo[3,2-b]pyridin-2-

carboxamide

N-(4-Chlorophenyl)-2-[(2 -cyanopyr-idin-3-yl)dxy] acetamide (4.50 g)
obtained in Reference Example 75 is treated in a similar manrmer to
Reference Example 24 to give the title compound (2.98 g).

APCI-MS M/Z:288 /290[M+H]*.
Reference Example 77: Methyl [(2-cyanopyridin-3-yljoxy| acetate
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20 ether/n-hexane and collected by filtration to give

the title compound (3.54 g). APCI-Ms M Z: 402[ MrH] +

Ref erence Exanpl e 80:

Tr ans- 4- [ (di nmet hyl am no) car bonyl ] cycl ohexane-

carboxylic acid 203 N HO <910 "(1.)

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

(20.0,9g) obtained in Reference Exanple 1.(2) is

di ssol ved in chloroform (200 m), and thereto are
~added di net hyl am ne hydrochIoQ de (10.5 g), 1-ethyl-3

5 (3-di net hyl am nopro ( Lbé@ i@kgde hydrochl ori de

(24.7 g) sand triethylajne (2 6. O g) under

ice-cooling. The m xtUpNg ds.then stirred at room

tenperature for 17 hours. I'd-water is poured to the

reaction solution and the mxture is extracted with

chl or : i&i

Pyl o A i B O RIS SR8 el i getotte (50 m)
ariy thagto arerdidmt enethylibromoauttatd (W.0tg durlyd poeassium

succeSS|ver and dried over sodiumsulfate. The

cazbppatt (6.8 Bonthatpixture in heate@ alrder rqéh@g&m bSah@urs

Aol afiGR g KRy oS eF tiate? Bl iRbintnd srrdied Sewwn "

f
i T P
sa@a;ﬁ?ﬁ?m airtﬂ]kwat soc{ﬂﬁn]s@fateﬁﬁ@d -dvBporated to remove the
sotyeiHsunder ap%pﬁglm;ﬁsmsee aﬂ‘@@nm\{lwgow@s@ah@s suspended in

B eeheh oGl Ao W b oo R BY SRR Fo give the

tlﬂécagwlﬁdgngj pn of sodi um hydroxide 20 (7.50 g)
in water The m xture is then stirred at room

AE@WMﬂZelQ@[MﬂH]*hours The reaction solution is -
concentrated under _reduced pre sure and the residue
Referenes, feamplen’ § cMefayes- aa%n 2-RIRYFI¢ingr Rygarboxylate
ether. The resulting a eogf a(¥_e§|s acidified wth '
10 % hydrochl oric acid exyra l‘léd twice with
chl orof orm The organi

NH,

Methyl [(2-cyanopyridin-3-yljoxy]acetate (4.00 g) obtained in
Reference Example 77 is dissolved in tetrahydrofuran (100 ml), and
60 % sodium hydride in oil (1.53 g) is added in small portions under
ice-cooling. The reaction solution is warmed to room temperature and
stirred for 1 hour. The reaction solution is poured to agqueous
ammonium chloride/citric acid solution under ice-cooling , followed by
extraction with ethyl acetate. The organic layer is washed with
saturated brine, dried over sodium sulfate and evaporated to remove the
solvent under reduced pressure. The resulting residue is suspended in
n-hexane and the solid is collected by filtration to give the title
compound (2.96 g). | |
APCI-MS M/Z:193[M+H]*.
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25 layer is washed with saturated brine and dried over

sodium sul fate. The solvent is concentrated under

reduced pressure. The resulting residue is. suspended

i n n-hexane and col |l ected Qg f||trat|on to give the

204 title compound : (1 .5 . ESI-M5

MZ:198[ M H -. Reference Exanple 81:

Trans-4-. (pyrrolidin-1-yl carbonyl)cycl ohexane-
Re@étreki’wEkﬁnﬂﬂe D MERYNS - (ftrakks-4-(3-oxomorpholin-4-

‘Tr ans- 4- (met hoxycar bonyl ) cycl ohexanecar boxyl i-c acid
yl)¢cgdlohegyl|catbanylainimo)Ref eBe2rds pixidime -£-taMoxdate

di ssol ved.in chloroforn1(200 m), and thereto are

O1- et 3- (3- di et hyl

~ani nopr opyl ) car bodi i n /A hloride. (24.7 g) and
triethylamne 10 (13. @Jg)-undé} i ce-cooling. The
m xture is then stlrredcﬁﬁ/NHon1 tenperature for 17
hours. Ice-water is poured=to the reaction solution
and the mxture is extrac with chloroform The
organic layer is washed &E;% 10 % hydrochl ori c aci d.
sat urat ed aqueous sodi um gen carbonate sol ution
and saturated brine successiM and 15 dried over
sodi um sul fate. "The solventﬂteﬁgoncentrated under
reduced pressure. The resultiOng residue is purified
by silica gel columm - chromat ography (eluent :
chl d\rahrsr‘ﬁﬁ 3#mtdmmephb&ne%yﬂ)ogﬁ:hxhdxa}mdaabokyn@/acid (855 g
glve met hyl trans 4 (p%rrolldln 1-yl car bony &1
?ﬁl%d@SO vl ;a;p@[uqmrl C. londe (20 ml).

Tt '%éir%ﬁgl[e%ﬂk}eéf %Q%EY F‘ ger{npf@té.}rg for 15 hours The

--reﬁ@@i@ﬁ%‘cﬁﬁﬁ@ﬁ’isaé@de}ﬂtrit&i) uﬁ*@l‘é@'r@@ﬁcbﬁ ;ﬁ‘(é%@ﬁ?é‘,?&nd the

Exanple 81(1) is dissolved in nethanol
residemetsosubj cadeid do azeotnopionlistillatidnuwithhipduore cend malved

inPgfofSeh 2 Sy SHaddorera ol smerhil peaingiirols,2-b-
L BT g0 0 MR e o
pyridine (1.68 ml) are added in this order, and the reaction solution is
wafmed to room temperature and stirred for 5 hours. Saturated |
aqueo.usv sodium hydrogen carbonate solution is poured to the reaction
solution under ice-cooling and the mixture is extracted with chloroform.
The organic layer is washed with water and saturated brine successively,
dried over sodium sulfate and evaporated to remove the soivent under
reduced pressure. The residue is purified by NH-silica gel column
chromatography (eluent: ethyl acetate, followed by ethyl _
acetate/methanol = 5/1). The resulting solid is suspended in diethyl
ether /n-hexane and collected by filtration to give the title compound
(3.54 g). _

APCI-MS M/Z:402[M+H]*.

Reference Example 80: Trans-4-[(dimethylamino)carbonyljcyclohexane-

carboxylic acid
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“wWith diethyl ether. The resulting aqueous layer is
acidified with 10 % 205 hydrochloric -acid and
extracted twi ce chloroform The organic |ayer is
washed with saturated brinegygad dried over sodium
sul fate. The solvent is :concentrated -under reduced.
-pressure. The resulting residue :is. suspended in
n- hexane and collected by filtration to.-give the
title 5 conpound :(1.0. I .g). .-OESI-M5 M Z.: 224 M H] -
"Ref erence Exanpl e 82: '

Trans- 4- (nmor phol i n-4-yl carp ) c¥cl ohexane-

carboxylic acid 0 OHAO.G-] "'0'10 (1)
Trans-4-(nethoxycarbonyggcyCIohexanecarboxylic acid

(800 ng) obtained in Reference Exanple 1(2) is

di ssolved in chloroform (30 m), and thereto are

adddd) niagtsof i (mectiBsrycagbonyl)eydiphegap@carboxylic acid (20.0 g)

o, R LR 08 el O Medorotagt okt i,

| by e D ALy B dOn L SRARIREL PO 9l
(3adidné iyl ainthiopeopl) Cxtbioriirg it avh Br@&hl@&ﬁi@rﬂ#j@ @nd
nic layer is washed with 10 % hydrochl oric aci d,

orga /er 1S wasne |
tr&&gﬁleanm du0gjsusdar igs-cholinggdihe anixdnae és shemtstioned at

and saturated bpri successively and dried over )
% ' PorTﬂZ 'I%ﬁﬁenfcei“éf FnteRPHEER dO HRgdicaction
: : 2Qn M ¥ e rasul ti esidue is 1.51e
QOB AR s LRSS KRR, TVbldLA
lagbt iy olshed Withl 00ed ydetheat did, BetaRel aquetfis $ddium
to give nethyl trans-4-(norpholin-4-ylcar bonyl?‘}
hygusigshesaatnosate sojitioa 489 BatyratedPrineSsuccessively and dried
M Z: 256[ M:H] +. 25 (2) Met hyl L _
O‘fﬁfaﬁ?ﬁugﬂt R Bt ?Fﬁ!%%%vsaf o RIPPEYETREaREer reduced
P el e P e PR BB N S A B
chmomatigtaphi (ehveow i orbfonr? G6llowedr by ictiossTbrihi/flethanol
(21. 68 m) . The mxture is then stirred at room
= 20/1) to give methyl trans-4-[(dimethylamino)carbonyl}-
cyclohexanecarboxylate (20.1 g). | '
APCI-MS M/Z:214[M+H]*.
(2) Methyl t-rans-4—[('dimethylamino)-carbonyl]cyclo‘hexan-e-

carboxylate (20.0 g) obtained in Reference Example 80(1) is dissolved in

methanol (100 ml), and thereto is added a solution of sodium hydroxide

(7.50 g) in water (40 ml). The mixture is then stirred at room
temperature for 18 hours. The reaction solution is concentrated under
reduced pressure, and the residue is diluted with ice-water and washed
with diethyl ether. The resulting aqueous layer is acidified with 10 %
hydrochloric acid and extraéted twice with chloroform. The organic
layer is washed with .sa_-turated brine and dried over sodium sulfate.
The solvent is concentrated under reduced pressure. The resulting

residue is _suspended'in n-hexane and collected by filtration to give the
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" "tenperature for 1°8 hours. The reaction solution is

concentrated under reduced pressure. The residue is
diluted with ice-water, neutralized wth 10 %
hydrochloric acid and extracted with chloroform The 5.
organic layer is dried over286di umsulfate and :the
solvent is concentrated under reduced pressure to
give title compound (638 ng). ESI-M5 M Z:240[ M H] -.

e k- 2 £\ 83: _
tl%%ﬁ%ﬁ@dg]‘mt hyl ani no) et hyl J-(met hyl ) -

EslnM@M,ezng&[M_Q—y]cl ohexanecar boxylic acid ON HO,,

10 0 (1

1) | |
?qupmm‘}-mmpicx%/b:aﬂbenyf%ﬁpyrr@hi@iaﬂbo'&myﬂicyabmxane-

8,84. .pbtained in Reference Exanple 1(2) is
Ca&%@&ﬁlﬂ‘gé’&lcfn chloroform (100 nl), and thereto are
added 1-hydroxybenzo.triazole (7.14 g), 1l-ethyl-3-(3-
di met hyl am nopr opyl ) car bodi i m ¢¢e hydrochl ori de (10.00
g) and N,N,N 15 tri nethyl yteged am ne (5:.33 Q)
under ice-cooling. T m ) e i Yhen stirred at
room tenperature for 4 ou Sat urat ed aqueous
sodi um hydr ogen carbonape solution is poured to the
reaction solution and the mxture is extracted wth

chl QR PRI ATHE OF B2 St Y Aor b n URSNED M LN i (90 0

cat D AT eaTEr) RReRh R D Ty En BT Phblic agid (-0 @
oeingthin ReferinenExahgsie Udpis dasiotecd b ehsotoformi200 mi),

resulting residue is purified by silica gel colum

arc«ht}@mfc@@crap@t@d_f(@mmhdinedﬁl.%@f brathybhEhrdinhethyk
mﬁ{“ﬁg@'o%y%%gé?gpﬁg%ﬁ;ggfﬁoﬁg}érggﬁ'ﬁéﬁ4'2} 0% triethylamine
(1575 BDEnkREER- AL ML) by B I AIRCHRA Hobm

tetiporsitdrd [4121 7 dhomty ieriwaegeihpblirédebinke)reatctioh solution
car bony] } cycl ohexanecar boxyl ate (6. 32 g)g obtained in

arpbtlae apigsupe s exkzanicd veith thlpsoferss oMhedrganitiayendls

w:ggt(x)e‘c‘in w)ith "‘de%‘, -?rrd%ghfo%icaggl ‘f' slat-ur-ated aqueous sodium

hydrogen carbonate solution and saturated brine successively, and

dried over sodium sulfate. The solvent is concentrated under reduced
pressure. The resulting residue is purified by silica gel column |
chromatography (eluent : chloro'form, followed by chloroform/methanol
=20/1) to give methyl trans-4-(pyrrolidin- 1-ylcarbonyl)- |
cyélohexanecarboxylate‘_ (11.8 g).
APCI-MS M/Z:240[M+H]*. _

(2) Methyl trans-4-(pyrrolidin- 1-ylcarboenyl)cyclo-

hexanecarboxylate (11.7 g) obtained in Reference Example 81(1) is

.dissolved in methanol (50 ml), and thereto is added a solution of sodium

hydroxide (3.95 g) in water (20 ml). The mixture is then stirred at room

temperature for 18 hours. The reaction solution is concentrated under

reduced pressure. The residue is diluted with ice-water and washed

with diethyl ether. The resulting aqueous layer is acidified with 10 %
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s S spen qdﬁrb{lh 12
| C(ﬁhébﬂhﬁ ccﬁ) W&en sti rred at roomtenperature for 19

N aqueous sodi um hydroxide solution (25 ''m'). The
mxture is stirred at roomtenperature for 3 hours.
To the reaction .solution is added 1 N .hydrochloric
acid (25 m) and the reaction solution is
concentrated 5 under reduce@05pressure. The residue is
| yophilized to give the crude title conmpound which
cont ai ns equi nol ar sodi-um chloride (6..71 g). APCl-M

PR LGB0 BT Eeifors. mpeprgenic faver is
wé&lédhlm%@ﬁﬁféﬂﬁéld BenRad (ietloler 8dHIBSAUIYAL. IThe

chloroform (70 m), and thereto are added norphol ine

solgergtlisggondererated Bm(cﬁ:r reduced: pressure ‘The resulting residue

dlrreth anj i no ﬁ%)carbo]gﬁémdeh ;gléglorldg 2;&@

is added to the reaction 15 solution
Eenyis Im/mggq[\,f.H]s extracted with chloroform The
organic layer is washed with 10 % hydrochloric acid, . .
R@”ar'tmcs& EctanupleoB®: strainsqd- (hyﬁnp@gﬁm-éayh:ambbayboydbheﬁane—
urated brine successively and dried over
casrgzgm Af¢ate. The solvent is renoved by evaporation
under reduced pressure to give _nethyl
6- nor phol i n- 4-yl - 6- oxohexanoat & (4 63 20 g). APC-M
M Z: 230[ M+H] +. (2) Met hyl g
6- nor phol i n- 4-yl - 6- oxghexg te%g) obtained in
Ref erence Exanple 84 s~ ssol i n nmet hanol (20
m), and thereto is adged a solution of sodium
hydroxide (1.61 g) in water (8 m). The 25 m xture is

. _ "
ol f obftns- B ThERTREIALBORIEY bRRBH el il E (D
mEfebt&isiedus) Refereadk Erdmple W(Z)hs%ﬂélsb%‘ﬁoﬁf‘bﬁfdrﬁform (30

acid. The residue is concentrated under reduced

- mfjy essuthergta asg taddrdethonphioliotd (G68F migh 1Terhydrrgdi c

g Gt SoohTe e SR R §.59% L
triethylamine (650 mg) under ice-cooling. The mixture is then stirred at
room temperature for 19 hours. Ice-water is poured to .the reaction
solution and the mixture is extracted with chloroform. The organic
layer is washed with .10 % hydrochloric acid, sa-turated-aqueous sodium
hydrogen carbonate solution and saturated brine successively and dried
over sodium sulfate. The solvent is concentrated under reduced
pressure. The resulting residue is purified by ‘silica gel column
chromatography (eluent : chloroform, followed by chloroform/methanol
= 30/1) to give methyl trans-4-(morphoelin-4-ylcarbonyl)-
cyclohexanecarboxylate (897 mg).
APCI-MS M/Z:256[M+H]*. | |

(2) Methyl traﬁs-4—(morpholin-4—ylcarbonyl)cyclohexane-
carboxylate (860 mg). obtained in Reference Example 82(1) is dissolved

in methanol (40 ml), and thereto is added 4 N aqueous sodium
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" reduced pressure to give .the title compound :(4.1.1

g). ESI-M5 NI ./Z:214;[ -H -. Reference Exanpl e 85:
5- Mor phol i n-4-yl -5--oxopentanoate rl0 HO NJ 500
G utaric anhydride (1.14 g) is dissolved in
tetrahydrofuran (20. m), &H& thereto added

nmor pholine (0.87 g).. The mxture is then stirred at
roomtenperature for 19 hours. The reaction solution

hy Ero& M SHlARIE f1.68781]. TadUGSEREGS THER, sBAH #Croom
.residue.is diluted with chloroformand 10 washed wth

‘tetrfpértatnyct farhl ®honraci The Thactiogauilatibayisrcorscattrattd under

over sodium sul fate and evaporated to renove the

Tegycgd Areghaee. dguasidupissklntedrwithiige-waten, ngqugralized

ompound (1. . ES - M.Z: 20Q[ M Hl -... Re:
wiEB RP Ve Pykiroqiclic A} a1 e o R ot o e 15
or%&ﬁ'ik?-Pa}éfe'r‘ibf&rféd'-b)zef‘.lé aaenashdeeladdl thl dhideht (N H B
- (1) 2-Brono-3-cyano-4(1H)pyridone iterature as
corgfeautrated udler Mdueddarkssiireato givArtitle démapoundi(838 mg).

318 4._8_1-486?@{;837 ng) is suspended in acetone (3.0
Eﬁ'MSW? [M-5llar e added pot assi um 20 carbonate (853
2- ghl - Ne{ 5=chl i di n-2- vl t a1 2
R{fends; ERABITE S ere e MR APt R B e
arh 898 cEBY onyI cloh kAt Ecdrb oGt egignder reflux for 2

hour's and 20 'm nutes. After” potassium carbonate (150
mg), 2-chloro-N-(5-chloropyriglin-2- |yI ) acet am de (221
ng) obtained in Reference Ex,_n'pl/e\g. and sodi um 25
i odide (162 ng) are furt “adMed,~the reaction .
m xture is heated er..~209 réflux for additional 45
m nutes. The reactionilsolution is allowed to cool to
.room tenperature andQoured -to water. The
.precipitated solid is
(1) Trans-4-{methoxycarbonyl)cyclohexanecarboxylic acid (8.84 g)

obtained in Referénce Example 1(2) is dissolved in chloroform (100 ml),
and theretq aré added 1-hydroxybenzotriazole (7. 14 g), 1-ethyl-3-(3-
dimet-hylamineprepyl.)carb'odi-imide hydrochloride (10.00 g) and N,N,N'-
trimethylethylenediamine (5.33 g) under ice-cooling. The mixture is
then stirred at room temperature for 4 hours. Saturated aqueous

sodium hydrogen carbonate solution is poured to the reaction solution

and the mixture is extracted with chloroform. The organic layer is

washed with saturated brine and dried over sedium sulfate. The
solvent is concentrated under reduced pressure. The resulting residue
is purified by silica gel column chromatography (eluent :
chloroferm/methanol/28 % ammonia .water =200/10/1) to give methyl
trans-4-{{[2-(dimethylamino) ethyl](methyljamino]jcarbonyl}-
cyclohexanecarboxylate (11.98 g).
APCI-MS M/Z:271[M+HJ*.

(2) Methyl trans-4-{[[2-(dimethylamino)ethyl](methyljamino]-

carbonyljcyclohexanecarboxylate (6.32 g) obtained in Reference
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‘N 3qezpusgoring: hrdre

collected by filtration. The resulting solid :is

di ssolved in tetrahydrofuran, dried .over:sodi um

:sul fate and evaporated to renove 5 the sol vent under
reduced pressure.. The_reSﬁgbzng residue is purified
by silica, gel columm chro graphy (el uent :

chl orof ormi net hanol = 50/ 1 followed by 30/1 and then
9/ 1.) and suspended in chloroforndiisopro. pyl

Exetrhple 83114 iprdissolvedtiasmertanel {20 hay, &ydfthletétatisatided 1

to give the title conmpound (669 ng). 10 APCI-Ms MZ
xg;c@olgimm(% 8. ‘The mixture.is stirred at

rod PP e e PGt B FEA sobdudf 'S e

'_-hy.lgl-r Cr;/d;'%éﬁb @5 gﬁlﬁ Q%’[dlg‘x S?%%l/%% Csé 1[11(18 ti& (ciailé:entsated

umiaraxreme;tednpsterren cehéxamh& i&ﬁyb?h‘ilﬁ&ﬂ €6l givette crude
simlar manner to Reference Exanple 24 to g ve t he

titla eomposinsbudtch(cpttainy equbmiolassodtiraatipeigeMery +.g).
f > _88:
A@Aﬁf@%%ﬁ@@ﬁ(s chl oropyridin-2- 20
Re&?éérﬁsz%ﬁaﬁﬂé By B MorpHOHRAAS W dheBddilacia N N ©
3- Ami no- 4- br ono- N- (5- chl or opyri@i n- 2 yl)furo[ 3, 2-c]
pyridi ne-2- car boxag;@w btained in
Ref erence Exanple 8 pe decN
N, N-di et hyl formam de 02 m), and théreto are added
nmet hanol (200 210 1) and ::60 % sodi um hydride in oil

- (68) "Mor¥iHern1CEaRE (820 &' dissolved in chloroform (70 ml),
and thereto are added morpholine (2.61 g), 1-ethyl-3-(3-
dimethylarninopropyl)carbod-i_imide hydroéhloride‘ (5.75 g) and
triethylamine (3.04 g) under ice-cooling. The mixture is then stirred at
room temperature for 19 hours. Ice-water is added to the reaction
solu’tion and the mixture is extracted with chloroform. The organic
layer is washed with 10 % hydrochloric acid, saturated aqueous sodium
hydrogen carbonate solution and saturat-ed brine successively and dried
over sodium sulfate. The solvent is removed by evaporation under
reduced pressure to give methyl 6-mofpholin-4—yl-6-oxo'hexanoate (4.63
g
APCI-MS M/Z:230[M+H]*.

(2) Methyl 6-morpholin-4-yl-6-oxohexanoate (4.60 g) obtained in
Reference Example 84(1) is dissolved iﬁ methanol (20 ml}, and thereto is
added a solution of sodium hydroxide (1.61 g) in water (8 ml). The
mixture is stirred at room temperature for 19 hours. The reaction
solution is concentrated under reduced pressure and the residue is
neutralized with 2 N hydrochloric acid. The residue is concentrated

under reduced pressure and extracted with chloroform. The organic
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- mxture is :stirred gat :roomtenperature :for 3.5
hours. To the reaction solution, agueous citric acid
solution is .added and the precipitated solid. is
collected: by filtration to give:the title conpound
(82 ng). 5 APCI-M5 M Z: 319/208. 1] : MtH] +. Ref erence
Exanpl e 89: 3- Ami no-N-(5-chl oropyridin-2-yl)-4-(2-
met hoxyet hoxy.) furo[3 , 2-c] pyridin-2 -carboxanm de H

Pl is drikd'dver Ddiffitsl > 3 A 0= 4- br om- N-_ |
1 ig Mk dher st siaft MY the S8 S5 X ofRabntequnder
redach@miEsgard $OFivathORitR A6/ dhﬁf(&rlqn%e Exanpl e 87

_is suspended: in N, N-di nethyl formanm de (10 m) and
EShMSM/ 224 4N 2- net hoxyet hanol (2 m) and 60 %

~50di um hydride jn oil (280 ng) under ice-cooling. The

Reﬁp;&r}ﬁeegﬁnm F_r&goé)%of‘%ﬁ’#@ YT OEPRERANOALE hour s
and the reaction solution is added to an aqueous
citric acid solution. 15 The prepl/ﬁ'aated solidis

|l ected by filtratHon, d nat t d
g?haﬁgl fa ané d:ri e{jaundm%s:ﬁr:rt gngi ve the
title compound (377 nyP. APCIOMS M Z: 363/ 365[ M+H] +.
Ref Ex le 90: _ :
5 KRR BB TR Gl by LAcghis digepluedyin fgtrahygrofuran (20 m),
; I di ne- 2- ' H ONC . N~1.0N
arid 1530 SRARY el PRt oRB Y W s o fufhen Stred at

robitf eemperatireClorPd hdi8: 2rhe 9@&@@6&@o@@t-i()ﬁéigﬁdga)ce{%r%ed

obtained in Reference Exanple 87 is suspen

- ungiprerai ceddprtssuaee af@Dthe Fesidme ishdiieted aith eHitrdf@h and

- weishe_d with 10 % hydrochloric acid. The organic layer is dried over

sodium sulfate and evaporated to remove the solvent under reduced
pr-essu're to give the title compound (1.05 g).

ESI-MS M/Z:200[M-H]-, |

Reference Example 86: N-(5-Chloropyridin-2-yl)-2-[(2-bromo-3-

8 (7"
St E
N e

Br

cyanopyridin-4-yl)oxy] acetamide

(1) 2-Bromo-3-cyano-4(1H)pyridone (literature as reference: M.
Mittelback et al., Arch. Pharm., 1985, 318, 481-486) (837 mg) is
suspended in acetone (30 ml), and thereto are added potassium
carbonate (853 mg), 2-chloro-N-(5-chloropyridin-2-yl)acetamide (1.22 g)
obtained in Reference Example 21 and sodium iodide (900 mg). The
mixture is heated under reflux for 2 hours and 20 minutes. After
potéssium carbonate (150 mg), 2-chloro-N-(5-chloropyridin-2-
yl)ac_etam-ide (221 mg) obtained in Reference Example 21 and sodium

iodide (162 mg) are further added, the reaction mixture is heated under
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“trinmethyl boroxine (0.5.7 m) and potassi um carbonate-
(1.67 g) .at room' tenperature: The reaction: solution
.is degassed and di splaced with. argon, and thereto
is added tetrakis.(tri pheny osphi ne) pal I adi um : : (0)

(416. rng) The. mixture. is2%urt her degassed and
di spl aced with argon, 5 and stirred at 110C for 21
hours. After adding water, the reaction solution is

.reﬂmm Torcddditioniah 4Shirgnates. nmf@miGMS@utﬁin ghhliawednto

met hanol . The organic layer is dried over sodium

='C%llltpaﬁc@m ApRpesatipsrand dauradstmwater eTholpresipitatter solid is
fEUFERAEERS TR RS RIS R Y | 10
b TR R

thd dalvafshideferMetubed Refssuesc T prmileinglresidue is gunﬁed

3- Ami no- I\I-CgS chl oropyri di n- 2- yI?-4- cyan ofu ro.
by siligagel ¢alnpen chromedegesphy delugnt : chloreformy/ rmethamml

5% ﬁ?]ﬁ% Nﬁék;q? gﬁ@ ! ﬁl@gg{] EﬁF% r(%/p%/)r'ﬁ"%‘?l nSyspended in
cibrbtéral ﬂil?sdﬂrgégl Ei? 7’1‘%% c}?r@éﬁmﬁ%s (érg?td(i%té’ﬁ’ ttg) ﬁﬁgatlon

I'n Referenc cyani

tol\glMeCth&EﬂlﬂylcbmpmmdiQ669mﬂg?1 i s degassed and
di spl aced with argon d ereto i s added 20

| AP@{'M%M(Z@% MbEphi ne) pal | adi um (0) (23 ng) The

RECEIEE BxBRR $1, 3308 Fomeifl Rionididdr on

ylﬁglrgfg Q%]ﬁﬁd%qg_@c%@iaﬁngechl oroform and the

nsol ubl e materials are removed by filtration. The
organic layer is separated gnd dried over sodium
sul fate.. The sol vent._i n3$ b evaporation
under reduced press re L esiy I's purified by
silica gel columN gigphy (el uent :
n- hexane/ et hyl acet atg f 30P followed by 40/60) to
give the title conpoutld (212ng). 212

N-(5-Chleropyridin-2-yl)-2-[(2-bromo-3-cyanopyridin-4-
yljoxylacetamide (429 mg) obtained in Reference Example 86 is treated
in a similar manner to Reéference Example 24 to give the title compound
(260 mg).

APCI-MS M/Z:367 /369[M+H]+.
Reference Example 88: 3-Amino-4-methoxy-N-(5-chloropyridin-2-
yl)furo[3,2-c]pyridine-2-carboxamide

OMe NHz

3-Amino-4-bromo-N-(5-chloropyridin-2-yl)furo[3,2-c]pyridine-2-
carboxamide (125 mg) obtained in Reference Example 87 is suspended

in N,N-dimethylformamide (2 ml), and thereto are added methanol (200
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‘meffhoxpethoxyifureld

APCI - M5 M/ Z: 314/ 316[ MkH] + Ref erence : Exanpl e 92:
.- . (Benzyl oxy) - 6- br omopyri di ne-2-carbonitrile Br N N
6- Br ono- 3- hydr oxypyri di ne-2-carbonitrile (53.8 g) -

- obtained .in 5 Reference Exanple 72(1) is dissolved in

acetone (550 m), and thered0 are added benzyl
bronmide "(35.6 m) and potassium carbonate (43.1 g),
The m xture is then heated under reflux for 4 hours.

.pl?%é’ﬁfr 60! d/qoé%cﬂﬁrrf ?1lyd‘%ﬁf€ in t fxn‘@g%ﬂﬁér ice - A5 tQ‘ e

eaction so ture Is -extra

midktureeishytirrag eft aloom ’fbmpitcmeaﬁé fdre¥ F hoarextTache @Ieactlon

with ethyl 10 acetate once, and conbined with the
sqingian, rguRoyeneitric aad . sohationsisl addesh ansl e peecipitated solid

SR o € R e PN 6 L

AP _._qﬁgt_ﬁ gr@ll gﬁaﬂ_l?ue I's purifi ed by silica gel

unn c roma ogra el uent : n- hexane/ et hyl
R@ﬁa@bﬁté Exdmple, 89 0Bl st ol - B-cHloropheidie s2Hyl)-Ag2-
residue is 15 susBended i'n diethyl -et her/n-hexane and
eclpyaidin-2fgarbpxamidet o gi ve the
title conpound (24.1 g). APCI-MS M Z: 289/ 291[ M+H] +.
- Reference Exanpl e 93: o _ —
3- (Benzyl oxy) - 6- (di et h
carbonitrile 0 H3C N N\
3- (Benzyl oxy) - 6 br onmopyrifdi n arbonitrile (2.50 Q)

obtai ned in Q%\Eﬁan'pl' 92 is added to tol uene
(25 rH) and theret are added. 2 rmI/I

Y .”S t4 @FH%%S@%R@ (-‘%Hr £0) Soé b A3of3 M ipyridine-2-
ciselghbRnBOd densassiaon) Inoﬂ)egéﬁ e Boie(s758 sulknded

i Nt dionetdotlivrremide l(lbetmlj amd shesstelad ddded @- . 80C

for .24 hours, and 2

ntﬂth@mytfsarmlr@ m&m&ﬁﬁﬂ e/f- @pdwrglohﬁdrldﬁ ipgoil §88Qmng) under
i PG n i PR DS OREF b S0t R egatprs Ty RO hours
and the reaction selution is added to an aqueous citric acid solution.
The precipitated solid is collected by filtration, washed with water and
éthanol, and dried under reduced pressure to give the title compound
(377 mg).

APCI-MS M/Z:363/365[M+H]*.

Reference Example 90: 3-Amino-N-(5-chloropyridin-2-yl)-4-methyl-
furo|[3,2-c|pyridine-2-carboxamide '

Ns 0
CH, NH,

3-Amino-4-bromo-N-(5-chloropyridin-2-yljfuro[3,2-c]pyridine-2-
carboxamide (1.09 g) obtained in Reference Example 87 is suspended in

10 % aqueous 1,4-dioxane (30 ml), and thereto are added
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argl caRd dbe&t@rm @aﬁ tetrakis(triphenyl
'- 4136 &-q;é O)ﬁ%tﬁré tlh%rpcfeggsps}é“ dl dlspla%%(rib\glnchtarul‘gloe

and . 2- (dlcyclohexylphosphlno)blphenyl (122'ng) are

added thereto, followed by heating in-a seal ed tube
at 80.C for additional 24 hours. After allowing to
cool, water. is poured to the reaction solution and
the mixture is extracted Wth ethyl acetate.. The
organic layer is washed 10 with saturated brlne and
dri ed over sodiun1Squate The solvent is evaporated

ARG PSSR En oS chs 1707 ] {bédoom

|ca ge romat ogr ap el-ue

-tempbeaaane/ Cthe lreé@ni@m solifpntis: dxtgassetirmad rdtxi;placed with.

compound. (1.29 9). APC - M M Z: 254[ M-H] + :
phosphme)palladlum {0)

and’ étﬁ%gl détoi‘i’% (?TM.QYIDH k4l ?Stegé&%g@vh'&éfﬂ &hkZc3Rt®h

obtain erence

solidYy igekneicted matly djlﬂéwfaﬁrrﬁéoﬁtdlmmg)a 126 tOamojuretr ¢f
treated in a simlar manner to Reference Exanple - 93

methagiole Theeoxgarie: laﬁmtﬁjdme@oo@r spdivapeulfate, and _
[MH R f
ev?sor(%saztﬂ %993% B BRr ‘gBGCE renpRE AR pS s b Thg e sidue

is paHflict bl wH et cfubd ettt bEthphy (eluent s n- |

hekdde/athyl a:dﬁtateneda ﬁ n ﬂaelbwahby Exgnel give Yheititle compound
di ssolved :in chloroform (7 m) and thereto are
(762 d@ed).di -t -butyl dicarbonate “(321 ng) and 4 5

34 d | Th
AT Y PSR G34, ), nder Voe-eool ing. The
R et D ik 9 AR AN Hloropyridin-2-yl)-4-

cyanofuro[3,2 —_c-]pyxjidine-2-—carb'oxamide

A suspenlsion of 3--amino-4—--bromo—N-(S-chloropyr-idin—Q—
yl)furo[3,2-c]pyridine-2-carboxamide (103 mg) obtained in Reference
Example 87 and zinc cyanide (24 mg) in N,N-dimethylformamide (6 ml)
is degassed and d-isplacéd with argon, and thereto is added |
tetrakis(triphenylphosphine)palladium (0) (23 mg). The mixture is again
degassed aﬁd displaced with argon again, and stirred at 80°C for 4 days.
To the reaction solution are added water and chloroform, and the
insoluble materials are removed by filtration. The organic layer is
separated and dried over sodium sulfate. The solvent is removed by
evaporation under reduced pressure. The residue is puri.fie'd by silica
gel column chromatography (eluent : n-hexane/ethyl acetate = 70 /30,

followed by 40/60) to give the title compound (21 mg).



10

20

Di st-butyl dicarbonate (321 ng) and . '
4-di rnet hyl am nopyridine : (17 ng) are added to the
reaction solution, and the mixture is heated under
reflux for 5 hours Furt her h?l -t-butyl dicarbonate
(642 ng) and 4 10 di net hyl a% nopyri di ne (137 ng) are
added to the reaction mxture and the mxture is
stirred at 60C for 15 hours. After adding di-.t-butyl

-APdZiI{MSbMdﬂ 8149306i8)+Hnd 4- . di met hyl ami nopyridine (171

ny) , m xture is heated under reflux for 10 hours;

Refﬁfénﬁéa@ﬁalé‘ﬁl% 5245 BRenay108y)-BrRIPREPKTBIne-2nRX R STilE

poured water, followed by extraction with 15

chloroform The organi c | ayer issfmshed with saturated

brine and dried over sodi ur@). The solvent is

renoved by evaporation . eduCed pressure. The

residue is purified by ‘sil a gel colum

chr omat ogr aphy (el ueBt :“h h&ane/ et hyl acetate = 5/

1, followed by 2 / 1) to give the title conpound (156

M . f
e T e s s
Re@reﬂc\z ﬁké%g)le 72é1]01s dissolved in acetone (550 ml), and thereto
: Benz romopyri di ne-2-.carbonitri’le

arc( ﬁdﬂ@g)bemmlabnmmdm(ssiéfmﬂ)eamé pﬁtammn%rbenad@led:& 1g).
totoI uene (10 nl), and thereto ;are _:adde

herpiphge; lﬁethepshgate%u;lder rEHEeaEnsi 4 ROUHO s“ﬁﬁ%n allowing to

cobs@Rigr By illis added 4 4s Teaction salitisn, and ghe mixture is
extFBLeaa%i2h o1h AHELAbE X PASRBLALILPREBYirab il Witk cthyl

The reaction Solution. is stirred at 80C for 24 hours
aceftteroney, gond abmisipledrwithattte phevietis arganialiged. The

nmor phol i ne. (362 111), tri pot assi um phosphate (1 03
SOll&)‘OH ig aghe &ﬂ?}' SREGFRISED TRE)anG SrieddPYsh sediymg sulfate.

A e .

reﬁhhﬂ:vusr@uhﬁe@ -sﬂid@g@lr colRABUIRShAtIgra ?h?éléméi{t n-
sol uti on e m xture.is extracted w

heaamedetahyrl'ametartg and £1) ollwed bywashedThe thuhaugx rasigdie is

| f . _
su%&aleg%e% in dglerti'lyfJI etherr/ nS %%leérr?esalljnd %he s‘oﬁtc]leis‘co‘llected by

~ filtration to give the title compound (24.1 g).

APCI-MS M/Z:289/291[M+H]*.
Reference Example 93: 3-(Benzyloxy)-6-(dimethylamino)pyridine-2-

carbonitrile

3-(Benzyloxy)-6-bromopyridine-2-carbonitrile (2.50 g) obtained in
Reference Example 92 is added to toluene (25 ml), and thereto are

added 2 mol/1 dimethylam-ine /tetrahydrofuran solution (8;65 ml),
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solvent is renmoved. by evaporation under reduced
pressure. The residue is purified by silica gel
col um chronatography (eluent : n 15 hexane/ et hyl
acetate = 2/ 1) to give the title conmpound (0.62 Q).
APCI - MB M Z:296] MrH] +. Ref ePdrce Exanple 97:
3-(Benzyl oxy)-6-pyrrolidin-1-yl pyridine-2-
carbonitrile O~ GN\N N 20

-'tﬁ-’ffdtﬁ@ﬁﬁﬁh%ﬂ& &ﬁga@qm gxdtﬁ§(d%bEﬁ§hgiEﬁédée%ofgé)dQﬁaﬂédlum

obtai ned i'n erence [e 92 rroli

(0] 8138 -mE)- andéz-l(dleytm&eXyﬂ]phospmﬂcﬂmpmm@(rMBOmg The

Ref erence Exanple 96-to give the title conpound (1.30

regytionapeiutios iy et W Sﬁalﬁ@ftélrb@rx%feg@@rf@r @4dgours, and 2

mgylbcg %ﬁ}%ﬁé}rﬂ%g(teg%c%o}‘ 7 hoxs\()llg%/l %%ES %nl) Pnpotassmm

pRodFeay|10%8) Gtr%(a'i@wiylfhéi’??a?ceggﬁ Rlibky é%&fgnﬁl(%?._ (F8)mg)

obt'al ned i n Reference

ana I%@ey(:lbhﬂc)rlphosqﬁdnbi&p&iemyir ¢22andpdre aglided: thereto
car bonat e (169 ng), palladi um acetate

folloped By thegting Bh@sﬁﬂﬁ’ﬂ%)tﬂbelat BOHagor: n;ldit)uqéalc@ﬁ«eh%uys

adefs A nB" B PRl HohPRREE kb RBe et o ublo §ricCene
mietite isSeRpaEiRl with! Qe tt%ﬂﬁn 28k Lﬁrlggﬁlérk%retrrl% washed

m xture is extracted wth et ~acetafte organi c

withysatuirated dirate amdtdneatmtsmdhunb sulfatandhdy s@ldeﬁ‘l 13
sodi um sul fate. The solvent is 10 renoved by ) .
evapgsated Ll rﬂéiﬂlmdcmmugcegmr e mridueds querified by silica

el “%ééﬁf@%ﬂ% Aoyl (BT 1 RERTR BBtk 1 F22 to give
thigl Mﬂetdlﬁnwg?bhh@(% @ynd (84 mg). APCI-MB
ef erence Exanpl e 99:

_ABC(-B_éSNI/ax2$4[@A1-Hb*propoxypyr| di ne-2- 15 carbonitrile

i O : _
Rgé%ence Example 94: 3-(Benzyloxy)-6-(methylamino)pyridine-2-

carbonitrile

3—(B.enzy10xy)—6-bromopyr-idine-Q-carboni‘trile (2.00 g) obtained in
Reference Example 92 and 2 mol/l methylamine/tetrahydrofuran |
solution (26.0 ml) are treated in a similar manner to Reference Example
93 to give the title compound (0.34 g).
APCI-MS M/Z:240[M+H]"*. |
Reference Example 95: t-Butyl [5-(benzyloxy)-6-cyanopyridin-2-

yljmethyl carbamate
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. H3C-O N N

3- (Benzyl oxy) - 6- br onopyri di ne-2-carbonitrile (2.00 Q)

obt ai ned in Reference Exanple 92 and 2-propanol (3.96

m) are treated in a simlar_ manner to Reference

"Exanpl e 98 to give the titl4lfonpound (1.53 g). 20

APCl - M5 M Z: 269[ MtH] Ref-erence Exanpl e 100:

6- ( Di et hyl am no) - 3- hydr oxypyri di ne-2- carbonitrile

2.17 OH .:H3 :C, NNN CH3 3 -(Benzyl oxy)-.6

.. (di met hyl am no) pyri di ne-2-carboni t pFhe (1.28 Q)

obt ai ned in Reference Exanple 934is gsol ved in

et hanol (50:m.), a@H. Ohergt’c 9 3 20 % pal | adi um

hydr oxi de/ car bor'a ﬁ\las/ng '3 m xture is stirred at

room t enper at ur Hflor @ hd%! =yhydr ogen

at nosphere under normal pgpEssure. [ﬁlhe catal yst is

renmoved by filtration. The“filtrate is concentrated

under reduced :pressure and dried. to give the title

conpo(BenzyloxgR6gmethylamiPb)pysiding:- 2 &HrbbHjtrile (335 mg)
_Reference egxa-rrpl es 101-105 The correspondi ng start irg.ﬂ o
obtatpssl iy Referencedaxagpie 94 i§ fissgivedqiabloroform (7 ml), and

B L
diffeR§ldrhasop Rt RG3Mad)fder ftk-cobithg N TR 150f

stirred at room temperature for 2 hours, followed by at 50°C for 2 hours.

Di—-t-buty'l ‘d—-icérbonate-(BQl mg) and -4+.dimethylaminopyﬁd.ine (17 mg)
are added té the reaction solution, and the mixture is heated under
reflux for 5 hours. Further, di-t-butyl dicarbonate (642 mg) and 4-
dimethylammdpyridine (137 mg) are added to the reaction mixture and
the mixture is stirred at 60°C for 15 hours. After adding di-t-butyl
dicarbonate (920 mg) and 4-dimethylamiinopyridine (171 mg), the
mixture is heated under reflux for 10 hotirs. The reaction solution is
a‘lldwed to cool, and thereto poured water, followed by extraction with
chloroform. The organic layer is washed with saturated brine and dried
over sodium sulfate. The solvent is remchd‘ by evaporation under
reduced pressure. The residue is purified by silica gel column
chromatography (eluent : n-hexane/ethyl acetate = 5/1, followed by
2/1) to give the title compound (156 mg).

APCI-MS M/Z:340[M+H]*.

Reference Example 96: 3-(Benzyloxy)-6-morpholin-4-ylpyridine-2-

o
K\NJ\\/N\/IC\\N

6

carbonitrile
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- OH 102 APCI-NS MZ . GNN*_IIN 190[MH H+ CH 103

H3CH3 APCI-M5 MZ: H3C o NN %250[IVI+H + CH3 OH
APCI-M5 M Z: 104 H3C-0,~O N ~N 195[ M+tH + OH 105 , Hs
L APCI-M5 MZ: H3CO N 79[M+H]+218

Ref erence Exanpl es 106- 111 :correspondi ng st arti ng
conmpounds are treat ed in a simlar nmanner to

Ref er ence Exarrpl e '23 to give the foll ow ng conmpounds.

5 TabiBeBA1&e))-6BromPpy:s mts:tzue@rb%mw‘eo 1901 QJbtamed in
Prop glrtles (E%‘;) 10.6 nl N APCI - ﬂs I§}

__ 'f-Remn:eB@xMiﬂple 92 eHadied. lto ﬂ:blu:fme (I\D mm and thletito amt)7

\. H 374/ 376[ LA*H + . N N ~N Q N APCI - MS M/ Z:

I
-_-added morpho ine (362 i, tnpotassmm ‘phosphate: (1 03:g),
'-tr1s(d1benzyhdeneacetone)d1pa11ad1um (0) (63 mg) and 2-

(d1cyc10hexy1phosph1no)b1pheny1 (97 mg). The reaction solution is
stirred. at 80° C for 24 ‘hours under:argon atmosphere -and thereto are
added morphohne (362 11}), tripotassium phosphate (1:03 g),
tns(dlbenzyhde-ne_ace--tonc)dlpal:ladlu-m {0) (63 mg)-and 2-{dicyclohexyl-
phosphino)biphenyl (97 mg). The mixture is stirred at'80°C for 24
hours. After allowing to cool, water is poured to the reaction:solution
and the mlxture is extracted with ethyl acetate. The organic layer is
washed wi-th-:-s_atu_ratcd brine and dried over sodium sulfate. The
solvent is removed by evaporation under reduced pressure. The residue
is purified by silica gel column chromatography (eluent : n- |
hexane/ethyl acetate = 2/ 1) to give the title compound (0.62 g).
APCI-MS M/Z:296[M+H]*.

Reference Example 97: 3-(Benzyloxy)-6-pyrrolidin-1-yl pyridine-2-

Weeas

3-(Benzyloxy)-6-bromopyridine-2-carbonitrile (2.00 g) obtained in

carbonitrile

Reference Example 92 and pyrrolidine (3.46 ml) are treated in a similar
manner to Reference Example 96 to give the title compound (1.30 g).
APCI-MS M/Z:280[M+H]*. |

Reference Example 98: 3-(Benzyloxy)-6-(2- methoxyethoxy)pyrldlne 2-

carbonitrile
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108 H 358/ 360 MFH{+ GN N ~N 0, Cl

I 109 CH3 ~HN
APCI-M5 MZ:+ HCON 418/4.20[MH | ,N CH3 0 nci
- APCI-M5 MZ: 110 n-N H N 363/365[ M+H| + F9C'0~-0O 3~
Cl 111 C xH3r(Jr (T 347/ 349%&] N H3 C. Reference
Exanpl-e 112: 3- Am no- N- ( 5- ropyridin-2-yl)-5-
(di met hyl amino) furo [ 3, 2 -b] pyridine- 2
-carboxamde 219 ,H O NC H3C,NNO NCH3 NH2 N
(5-Cnhl oropyri di n- 2. yi)
-2-{[ 2- cyano- 6=(di rrethyl am no)pyr|d|
yl]oxy}acetam de (1.59.:;9) d Ref erence
Exanpl e 106 is suspended i{h tfbutanol . (5 O m), and
thereto is added,a Lasstr g byt oxi de (54 ng). The
m xture is heated®under reflux foiN2 “hours. After
allowing to cool, water is poured to the reaction

sol gL{B¢hAAEx§)h6-bromopyridine-2-carbonitrile {100 mg) obtained

in Reference ‘Example 92 is added to toluene (2 ml), and '-thefe_to are

added--cesium carbonate (169 mg), p'allad-ium-acetate {II) (1.6 mg), 2-(di-
t- butylphosphlno) 1,1 bmaphthyl (racemate) (3.4:mg) and 2-
methoxyethanol (55 pl). The mixture is stirred at 70°C for 24 hours.
After-allowing to cool, water is .-pour-ed to the reaction selution and the
mixture is extracted with ethyl acetate. The organic layer is washed
with ---satlirated".br:ine and dried over sodium sulfate. The solvent is
removed-by evapbrat-ion under reduced pressure. The residue is
pu.r'-iﬁed-‘by silica gel column chromatography (eluent: n-hexane/ethyl
acetate = 3/ 1 followed by 2/1) to give the title compound (84 mg).
APCI-MS M/Z:285[M+H]*.

Referenée Example 99: 3-(Benzyloxy)-6-isopropoxypyridine-2-

Hs'C)\O N>y

carbonitrile

3-(Benzyloxy)-6-bromopyridine-2-carbonitrile (2.00 g) obtained in
Reference Example 92 and 2-propanol (3.96 ml) are treated in a similar
manner to Reference Example 98 to give the title compound (1.53 g).
APCI-MS M /Z:269[M+H]*.
Reference Example 100: 6-(Dimethy1aminb)-3-hydroxypyridine—2—

carbonitrile
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precipitated solid is collected by filtration. The
resulting solid is washed wth diethyl ether and
dried to give the titIe corrpound (1. 16 g). APC-Ms
M/ Z: 332/ 334. [ MtH] +. nce Exanples 113-117 The
corresponding starting con‘pﬁjﬁds are treated in a
simlar manner to Reference Exanple 112 to give the.
fol |l owi ng conmpounds. 220 Table 83 Ref. Ex. ' No.
Structure Physicochem cal Propert| es i OC 113 N
APCl =MS' M Z: NN0374/37 : ( N2 HQNC 114
APCI - M5 : M Z: OH%SIS O[MH + G NH2 CHO r-No
CIllSHSCSIIrNAPtI M/ 2, ,H3C 0J~N O

418/ 420[i +H + CH3 NH2 H:ﬁ a NN apc-Ms MzZ: 116
H3Co~0 N 0 363/ 365[ MitH] + fz H 117 H3 I' ; N cl
APCI=M5 NI/ Z: H3C o N o 347/ 349 MWl H + NH2 .

3-(Benzyloxy)-6-(dimethylamino)pyridine-2-catbonitrile (1.28 g)

obtained in Reference Example 93is dissolved in ethanol (50.mlj, and
thereto is added 20 % palladium hydroxide/ cai‘bon (0.13g). The
mixture is s_tir-red at room temperature for 2 hours under hydrogen
atmosphere under normal preésUré The cata'lyst'-'i's removed by
filtration. The filtrate is concentrated under reduced: pressure and drled
to give the title. compound {0.88 g).
APCI-MS M /Z:164[M+H]*.
Reference Examples 101-105

The corresponding  starting compounds are treated in a similar
manner to Reference Example 100 to give the following compounds.
Table 81

Ref. Ex. No. Structure Phy;;ggc;l;gl;&slcal
S APCI-MS M/Z:
101 | O(\N N" Ny, 206[M+H]*

' _~_OH
102 /EL APCI-MS M/Z:
CNV V™ 190[M+H]*
OH
H, %
103 Hsci /(1 APCI-MS M/Z:
oo 250[M+H]*

\
CH, N
_~_OH
Lo4 . /(L APCI-MS M/Z:
H,C > 07 N Y 195[M+H]}*

N

OH
105 o fl APCI-MS M/Z:
H,C” 07N 179[M+H]*

SN




Ref erence Exanpl es 118 and 119 The correspondi ng
carboxylic acid and nmethyl 3-am nofuro[3,2- 5
b] pyri di ne- 2- car boxyl at e obt ai ned i n Reference Exanpl e
78 are treated inasim’la% nner to Reference
Exanple 79 to give the foll ng conpounds. 221
- Tabl e 84 ' Physico-chem cal Ref. Ex. No. '"Structure
Properties ,. a ~. ~p-CH3 NO\NH 118 APCI-M5 M Z:
386[MH+ :;No O O-CH3 r-N- 0 NH 119 APCI-M5 M Z:
372 [' MtH| + Reference Exanple 120:
ReﬁcrAmcnoEmaI@mlwdﬁlﬁ @31chl or opyri di n- 2- yI) furo [3 , 2

N TRE) codspafigise L%&a%’ B0 SSmnatnts ane. gkttt Yo o Similar

-%%‘mfwfz%féﬂ%f%i‘ fe 2 Pt iy

5 Tabyejsggen brom de/ acetl c acid to g| ve 2-chl oro-

AONLO--O

U‘La_yaIIU ‘-'\J.I_I)'p_yl I UUIIC as a Ul UUC DUI | U J.U EOI'IVD

155[ M H _ | Physicochemical .
R %}(15!\% , ‘Structure Properties
~_-Cl : '
: “
R LY
106 ) ojﬁN SN APCI-MS M/Z:
b HCoy Sy S H 332/334[M+H]*
CH, '
107 : \/ﬁ\ ’O/ APCI-MS M/Z:
K\N N 374 /376[M+H]*
o

| jk ij/ APCI-MS M /Z:
108 C,NI'D/\ 358/360[M+H]*

Cl

H, APCI-MS M/Z:

109 c g ool
| Ecioinm 418/420[M+H]

Cl

oS LT

110 APCI-MS M/Z:
363 /365[M+H]*.
. H, C'O\/\O/(NL (M

Cl
v?k H APCI-MS M/Z:
111 1 m 347 /349[M+H]*

HC™TO7 N Yy

Reference Example 112: 3-Amino-N-(5-chloropyridin-2-yl)-5-

(dimethylamino)furo[3,2-b]pyridine-2-carboxamide
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(2) 2-Chloro-3-cyano-4(1H)-pyridone obtained in (1)
above is treated in a simlar manner to Reference
Exanpl e 23 to give N-(5-

chl oropyridin-2-yl)-2-[(2-chl oro-3-cyanopyridin-4-yl)o
xy] acetarnide as a crude sdlPd. 222" APCI - M5B

M : Z:3.23. % 325[ MrH] + (3)

N-(5- Chl oropyri din-2-yl)-2-[(2- chl or o- 3- cyanopyrldln 4
yl') oxy] acet ami de. obt ai ned in (2 ve is treated

a simlar manner to _'\n’pl (132 to:,give
the :title corrpound,- SI de Sﬂl-/. APCl -M5 - -
M Z: 3. 23. /325[ NiHG :I% & "@xa‘rrpl e 121: -

4- (Benzyl oxy) - 2- br o pyri cl i carbonitrile O N~ N

Br 2-Brorno- 3-cyanoGll; 1H) - y;rl done is treated in a
simlar manner to -Reference Exanple 92 to give the

ti t e (SAOWRHE ﬂri@n'-af 9&)‘@@[%%@38@/ (3%E%M1no)pyndm 3-

Ref erence Exa

yllox{Berzyimdy {1 Eq gy obmmedrmOnyfe)rante @m@ie 106 is
carbo.nitrile N. - H3C -

sugpep&ss ylmoscwtan@ﬂ &%mm @mdeth@re@r soadded mtewumg)

ol B v, + EpRaEtiaRt o %?&nt})%da%df*ﬁ skl &7 2 Hiey”
AflePEOGRY té %Qomx}/ﬁe mszgé@rtc@/ cha acegn %uaﬁ d1iPthe

t enper at ur e, and t ure IS argon.

prEmpltaiedrscﬁrd ioooHetted: bbnﬁltratlon The rcsultlng sohd is washed
- bi s(di enyl£hosph| no) pr op. ane (114 ny)
Wlélaﬂlatm}rﬁ sEnG drisg tmgwsrf@eaudé@orapqunde( 1n1 &@hr e

)l aced wi th carbon nonoxi de. The
Aﬁrﬁ&&fﬁyfg%ﬁ&%‘g@%ﬁgoc for 19.5 hours under carbon
ReéTERQIdedRxahiMeRer $.118nd the reaction solution is o

diluted wth water and extracted with chloroform The

or gdiliec coayesparsding starting compounds are treated in a similar

manner to Reference Example 112 to give the following compounds.



dri ed over sodiumsulfate and the solvent is
evapor at ed under reduced pressure. The obtained
residue is purified by silica gel colum 223
chr omat ogr aphy :(~luent:’ .n-g xane ./ ethyl acetate=
4/ 1 followed by 1/ 1.) :£6Y give -.the title
conpound . (200 ng). .APCI-Ms NI/Z: 297 M+H] + Ref erence
..Exanpl e 123: 4-Hydroxy-2-(propoxycarbonyl)pyridi ne- 3-
Tdple®Ponitrile ~1.0H NN H3CO O '
4 Benzyioxy)—2—(propoxycarbonypyridine=—3=carbonttr—
| sk 84 1138 |mg) " obt ai ne§nif1{btﬁ?{eer ence Exanpl €hysicachemical -
“treated in a simlar nmanner to Reference ExaRpdmeri®s '
to—give the titte compound {4g=g) - 10 APCHIVE :
M Z: 207[ M+H] + Refer .dexa ' '
N (45 | of 0. pyridi ny2-§l p=
- cylg-r?ﬁgpyri di n-4-37) Noxy{
H3CG - 0P o} -‘

A=Hydroxyr2=(propoxycar bony{ Py dime-3-garpom trife
(145 ng) | 15 obt ai negNL1O Rehe@cExan”plie ﬁib' S M/ 7Z:
trgatged in a simlap nanpe t N—Ref erence hRES M/ Z:

_ hngex 1 IS M/ Z:
to give the tityeNcompound ©067.3 ny). AP -Jw/300[M+H]
M Z: 375/ 377 MrHM- Ref er ellide Exanpl e 125:

EE!

F —p

B=pr bpoxy- : caﬁl%@hMSZM/Z
afetamde 0 C | BHAB7HMHH]*

3- Am no- N- (5-chl oropyri di n- 2- y) (%r ogoxycar bonyl’)
furo[ 3, 2-¢] pyr i dhpe- 2-Eanbexamde b N'Cl ApcI-MS M/ Z:
e e 'e 't 418/420[M+H]*
116 APCI-MS M/Z:
 363/365[M+H]*
117 APCI-MS M/Z:
347/349[M=+H]*

Reference Examples 118 and 119

The corresponding carboxylic acid and methyl 3-aminofuro(3,2-
b]pyridine-2-carboxylate obtained in Reference Example 78 are treated
~in a similar manner to Reférence Example 79 to give the following

compounds.



N NO 20 H3C-.0 0 NH2 .224 N
(5-Chl oropyridin-2-yl)
-2- _[(-2-pro. poxycarbonyl -. 3-cyanopyri di n-4
yl ) oxy] acet am de 465 ng) -obtained .in Reference
Exanpi e 124 .is treated in2dlsim|ar manner to
Ref erence Exanple 112 to ;give the title conpound (68
ng) . 5 APCI -Ms M Z: 375/377.[ VH + Experi nent al

THamy e . I nhibitory effect on activated bl ood

nngnnlaf H Cn fact OF X ’_I\rpuhc-f ate c-r\l ut | SR —AaS nr enar ed
Qlivi ng chrono substrate S- 2222’hgns1¢dmé1em1cal _
Rggnﬁg n Pati on. of 0. 6%%“}?1\%1 final concentrat i bepe]‘:ﬁles
: U JIIIVy I II. J.OG IIIVI II I Ugf_l C ;I H 8 . 4) L.Llll Cll ft Ilg LUU -

mV sodi um chl ori de [Fafd . 6 Bovi ne serum al bumi n,
~and a test conpoun NS 0¥ tign was prepar éd -
by. di ssol|jving. a test ccmm)ound in a buffler
containing 10 % di mstcﬂ?'f sul foxi de. The te%p@pmwpz
solld on (25 ul) was added to the substria ﬁ@%ﬂ;ﬁﬂ‘on
(200 pl) .| In the contrroup, 25 15 | qof
contai ni ng 10 % di met hyl Asul foxi de was uged instead of
the test [conpound sol utigi¥After- pre-warmng at 37C
for 3 mnutes, 25 pl of n FXa (Enzyrne Research
Laboratorjes, Inc.) Ivgdc}atUS Ul in a buffer
was added| to the rm—ﬁﬁ xture (final |concentration
of FXa: 0. 05 20 U \N inPtiate the redction. During
a 5-nminute reaction ap 3MC the absorbgnce at 405 nm
wa nitored continuougly on a 96 well |MAPORMSM/Z:
reader (Spectra MAX250, | ecul ar Devi ces) JTR[M-+H]*
I ncrease pf absorbance used as an index of FXa
activity.In order to evajuate FXa inhibiftory activity
of a test| conmpound, the % 25 inhibitory
concentration of the test“Conpound for FXa activity
conpared to the control group (IC50 val ue) was
cal cul ated using analytic soft (G aphPad. Prism -
Refeaphéh@xsmlolml%o ISrAhinokd- elthrpH‘é—( Achloropysidin<2-

yl)furo[3,2- c]pyr1d1ne -2-carboxamide

% Q-CI

(1) 2-Chloro-4-methoxy-3-carbonitrile known in a literature
(reference: M. Mittelback €t al., Arch. Pharm., 1985, 318, 481-486) is

demethylated with 25% hydrogen bromide/acetic acid to give 2-chloro-
3-cyano-4{1H)-pyridone as a crude solid. ' |
ESI-MS M/Z:153/155[M-H]J

(2) 2-Chloro—3—cyan0-4(_1H)5pyridone obtained in (1) above is
treated in a similar manner to Reference Example 23 to give N-(5-
chloropyridin-2-yl}-2-[(2-chlero-3-cyanopyridin-4-yljoxyjacetamide as a

crude solid.
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is shown in Table 85 below. 225 Table '.85 Exanple

| C50: nM 36 10.,8 The compounds of the :present

i nvention showed the 5.0 % inhibitory concentration
(1C50 value) of less : thagz%’l%lM and the 5 preferred
conmpounds anong t hem showe e 1C50 value of |ess '
than 20 nM Thus, the present conpounds were reveal ed
to have excellent - inhibitory effect on activated

APRN-S Mgadg3Ray33h[Madilor. X. | NDUSTRI AL APPLI CABI LI TY

éﬁa@ﬁ&mgg@ﬁ%&%ﬁéﬁ B Rarbldmed Fencpmidin-4-

< | >
yl)&r% £l va dseag coagzda%’h I on%fégg {ed Q{%Aécl%g; aﬁ-‘er?ér to
-Reféiﬁn%@@xaﬁa@ﬁ@ Qlletd Fivel m@ﬁﬁk%orﬁﬁoanﬂeﬂs %@Eﬁf&e §@1|id

" prevention and treatnent of - di seases caused
APOirM&OMY ZoB8281B@6IN+H]FOYD W SE 226 CLAI MS 1 A

ondensed furan conp und of the formula (1):
Re TFPC? ExpmplRd 24 4= %nmgm-ﬁ- mrﬁ@pyn@hnw RQ%P‘P@’AHIC

B( %RBI 2 R 6N-~NEFZ

Br

2—-Bromo+3+cyano—4(_lH-) -pyridone is treated in a similar manner to
Reference Example 92 to give the title compound.
APCI-MS M/Z: 289/29 1[M+H]*
Re-fe-rence.Example 122: 4-(Benzyloxy)-2-(propoxycarbonyl)pyridine-3-

carbonitrile

H:C00

4-(Benzyloxy)-2-bromopyridine-3-carbonitrile (500 mg) obtained
in Reference Example 121 is dissolved in N,N-dimethylformamide (10
ml} and thereto are added 1-propanol (20 ml) and triethylamine (410 nl)
at room temperature, and the mixture is displaced with argon. To the
reaction solution, 1,3-bis(diphenylphosphino)propane (114 mg) and
palladium acetate (62 mg) are added, and the mixture is degassed and
displaced with carbon monoxide. The mixture is stirred at 90°C for .19..5

hours under carbon monoxide atmosphere, and the reaction solution is

“diluted with water and extracted with chloroform. The brganic layer is

dried over sodium sulfate and the solvent is evaporated under reduced

pressure. The obtained residue is purified by silica gel column
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N2A RNo R~'NO R2Bor FZ2ZBN Ring Xis: 10 R1A -
'RIA RLARIAN. RIA N ~~~ 1B ~\ ~ R 16 NRIBNR
IBRIBNR .SRIA- -/ RNN RICNor N NHN H
H LLOYD WSE 227 Y :is angﬁﬁ%‘i onal | y substituted.

am no.; an ~optionally sub ’uted cyel oal kyl; an
opti onal substituted ". aryI ; an " -optionall y

:substituted saturated ;heterocyclicgroup:;.-or an
chr@ﬁiatogﬂilblyy feloent i ntleekamS aterhall e@etate =4/ 1 followed. by
heterocyclic.:group;. 5 A is a .single bond; an -

1/4l) Ixt9|$ﬁ@thpttltmgml‘sp@lmMZQthg) by 0X0; an

enylidene; or an oxygen atom; RI1A,
A@ﬁ%@f@@a@ﬁﬁ di fferent and .each is hydrogen.;

RAAAB Ll LA i nith O3l bpe Rtk orkens:

caﬂ;@ni‘@ﬂ@ydrggen an al kyl or. a halogen; R2A, R2B are
the same or different and each is hydrogen; a.
hal ogen; an optionally substit utﬁg al kyl ; an
optionally substituted al kox§; &

4—:(Benzyloxy)—.2—(:pr-.o_poxycar-bonyl)pyridi_ne-.s—'carbonitrile (199 mg)
obtained in Reference Example 122 is treated in a similar manner to
Reference Examp'le 100 to:give the title compound (149 mg).
APCI-MS M/Z:207[M+H]* '
Reference Example 124: N—‘(S-Chlofo.pyridin-Q-—“yl)—-2—-[-(2—-propoxy- g
carbonyl-3-cyanepyridin-4-yljoxy]acetamide

[ R
Nx S
H,C~ N
3 o 0

4-Hydroxy-2-(propoxycarbonyl)pyridine-3-carbonitrile (145 mg)
obtained in Reference Example 123 is treated in a similar manner to
Reference Example 23 to give the title cbmpound (67.3 mg).
APCI-MS M/Z:375/377[M+H]*
Reference Example 125: 3-Amino-N-(5-chloropyridin-2-ylj-4-

' (propoxycarbony.l)furo[3,2-c]-pyridiﬁe-2—carboxamid'e
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25

optional ly substituted anino:; nitro; cyano; hydroxy;"
carboxy; an optionally substituted al koxycarbonyl; an
optionally substituted 15 carbanoyl; :a carbonyl
substituted by an optionally substituted _saturated
heterocyclic group; an opti@2dl |y substituted
saturated heterocyclic group; aryl; or an optionally
substituted unsaturated heterocyclic group.; R3 is

" 41 R98ICRloR B> A0 1120 B S I R8eR SF AR ridin o

-yl%xyTa@et@mdeqasokan b@@aﬁﬁfﬂoﬁy IR FRRERE A 0mi] q.-'bau' i§'=£'reated

wherein 25 is LLOYD WSE . 22
1nl@A1m11(ar|‘menn20 to:Refererivd EXBmp2EL N2 b /g . t}ﬂeAtfﬁleZA
R2B or- 2B R N wherein the .synbols are :
'C%BOEQFEI\}G%SH&)&N ned in cl a| m1l, or a phar maceutical ly

A@%ﬁpig%?g/g §€)|5 gfﬁt(,ﬁq@l 3 1The  condensed furan

accor or 2, 5 wherein Ring: O |
Experimental .Ex-ample 1: Inhibitory effect on activated blood

coagulation factor X

A subst-rafe solution was prepared by dissolving chromogenic
substrate S-2222 at the conce-ntré‘t-ic)n_ of 0.625 m'M-;.(ﬁ-nal concentration
0.5mM) in 100 mM Tris buffer (pH 8.4) containing 200 mM sodium
chioride and 0.1 % bovine seruin.albumin, and a test compound
solution was prepared by dissolving a test compound in 4 buffer
containing 10 % :dimetihjrl sulfoxid.e; ‘The test compéun.d solution (25 1l)
was added to the substrate solution (200 ul). In the contrel group, 25
ul of the buffer containing 10 % dimethyl:sulfoxide was used instead of
the test compound solution.

After pre-warming-at 37°C for 3 minutes, 25 1l of human FXa
(Enzyme Research Laboratories, Inc.) dissolved at 0.5 U/ml in a buffer
was added to the reaction mixture (final concentration of FXa: 0.05
U/ml) to initiate the reaction. During a 5-minute reaction at 37 °C, the

absorbance at 405 nm was monitored continuously on.a 96 well

' microplate reader (Spectra MAX250, Molecular Devices) and the

increase of absorbance was used as an index of FXa activity. In order
to evaluate FXa inhibitory activity of a test compound, the 50%
inhibitory concentration of the test compound for FXa activity compared
to the control group (ICso value) was calculated using analytic soft
(GraphPad Prism, GraphPad Software, Inc.). An example in the results

is shown in Table 85 below.
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RRA RRARA O O No 2BR 2 B RN/ or RRB 10 wherein
the synbols are the sane as defined in claiml1l, or a
pharmaceutically acceptable salt thereof. 4. The
condensed furan conpound ac§95d|ng to any one of
claims 1 to 3., wherein Y 1S an optionally

substi t ut ed cycloalkyl or an optionally substituted
saturated heterocyclic group, 15 or a pharnaceutically

Tahle8pt abl e salt thereof. 5.. The condensed furan

CONPPERELAGE0T dif oveny one of claims 1° to 4,

wher ‘ED ?1@ bULb]‘@(f’Q ,uen? tnt he definition of -

"opt .al y—substHEuted—eycl oal kyl" for Y is a group
sel ect ed froman optionally substituted al kyI an

optionally substituted carbanpyl; a carbony

subdfierepragopRdsmobthepressnl mvemm shgwecd e ﬁeﬁfoed

b e o

préfe?bd chbhPd Mﬂsc"émgﬁg tfend sB?@Je’Haﬂ?éJ éd\ﬁfe of: less than 20

.acceptabl'e salt ther con ense

nMo ﬁﬁinnmctheaprﬁsemhltrtg)mpoumm waee ofvezlled 16 Have @xceﬂlent
wherei n the substituent in The

inlyidyiforyt ¢ffatam a@wmmw@@@ggmmm faetpEI%Bal kyl " for
Yis. a group selected from (1) anam no optionally ..
5 substituted by a.group selected .froman optionally

| INEU?@TRIA'IE%‘?HHYMBE'ITY?"' koxycar bonyl ; and an optional Iy

substituted al kyl; .(2) an am noal kyI optionally

subdhiet mm@ebmmog thegos@ngat(fdor & rmmmaecmﬁlt@]mﬁlacy:eptable
subst it ut ed ac%/ and an- optl onal |y substituted al kyl;
Hergehihignsy foxie Ane maleyandoRes aam e&c@&eratnmhlbltory effect

t1tut | Kk
%é‘?"%{jy 0&1@?& I%"g%iﬁ&?lé’&y h%%cé?% &: LR L%ngglr’ld the, said
coﬁipdmtld QI)&E'\.VsefﬁlJ Bstd tHE@I-aTReM S é%%h@fd%?éﬁh‘ freatment of
group., or a pharmaceutically acceptable salt thereoft.

diseashsecansadehy ¢irémmans ovrpobatitsaccording to claim s
or 6,
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wherein the saturated heterocyclic group is a 4- to
7-menbered 15 saturated heterocyclic group containing
1 to 4 hetero atons selected fromthe group
consi sting of nitrogenzﬂ(nﬁ,ﬁxygen atom and sul fur
atom or a pharmaceutically %.ceptable salt thereof.
8. 'The condensed furan conpound according to any one
of claime 5 20 to 7, wherein the saturated
het erocyclic group is a drioAfMSel ected from

- imdazolidinyl, pyrazolidinyl, piperidyl, piperidino,
pi perazinyl, norpholinyl, norpholino,

1 RSB byl SRR e BRRERRET 221 ™

phar maggutically acceptable salt thereof. 25 9. The
_ cond ns f1 conmpound according to any one of
AT He 1, wherein the substituent in the

"r'tt»n of "opti g ally substituted cycloalkyl" for
Y 1) an antno Dtlonally substituted by a group

§é§:§L§q fromacyl, al koxycarbonyl, alkyl, am noal kyl,

a

a

LLOYD WISE

ubstituted am noal kyl,
(ycar bonyl am noal kyl and acyl am noal kyl; (2) an
al kyl" 30 substituted by ami no optionally substituted

- whngredth kRing:(3) a carbanoyl LLOYD WSE 230 optionally

nDno- or di-substituted by .alkyl or arninoallyl which
Aidy-He substituted. by aIkyI or . ani noal kyl
lc-rnaybe substituted :by: alkyl; (4) ;a :group
~Sel ected frontpyrrol|d|nylcarbonyl,
is pi peri dyl carbonyl, pi perazinyl carbonyl,
norpholinocarbonyl,'hornopiperidinylcarbonyl and 5
pperazi nyl cagsdnyl ; or (5) aFgaturated

he ocyslic group Ie@ted from gyer opi di nyl
R%@ oqall subgfﬁééizﬁ;éy- OX Ogy281 Y
su ed, by oxdlx raztnyﬁ op

) dy optionally
_ Ay,
substituted by 0x0, nmor phol i no optional ly:
tituted :by 'oxo., honopiperidinyl optionally
s&b tNtuted ' by oxo, ap@Ahoq@p|g$razinyl optionally
>§U tq ed by oxo, 10 orya Eﬁiﬁyaceutically
R%c e salt thereqgbg - e condensed furan
conpound according to y oH% of claine 1 to 6,
gn :the substituent in the definition of
tionally substituted cycloalkyl™ for Y is
pyrrolidinyl optionally substituted by oxo;

R EU G G AR
s, ~R™ _ '.
MRW 4<N——//>j> ‘8
H H
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nmor phol ino optional ly substituted by oxo;

di al kyl carbanoyl; 1.5 pyrrolidinylcarbonyl; anmino that LLOYDWISE
is di-substituted by al kyl and acyl arni noal kyl; or

di al kyl am no, or a pharmaceutically acceptable salt

thereof. 11. The condensed #%4n compound according to

any one of clains 1 to 3, wherein Y is an aryl or

unsat urated heterocyclic group substituted 20 by an

v 90h ib¥a H i@l L o ords1RN utical l
Y 99hin08ptibhasy kit dtittesy hfs *r%ié ogg%%gaggggdﬁﬁgﬁtﬁtéaa y

acceptabl e salt thereof. uran

cychoguibyhdan coptiat algsutistitute dnarydf -ael -eptiendlly sabstituted

wherein A is a single bond or nethylene, or a
SHRAAHRE BELETAIYCHC 2FREpt Qblan sationalb: sebstipstedaunsaturated

hegﬁ%gﬁgﬁi&fcd furan conpound according to any one of

BtQ"%, wherein Ais a single bond or
A BRI borR BnY alis1&fe %ﬁ% B Sibsifh &P I .o
gr ouplln%rT aosatur até%ﬁg?mcyc |'c%glrh_)gu%gﬁg%?§ ﬁ%ﬁc,yan
alkenyléneta diyemylidéne; @r an phaygacatsiical |y acceptabl e
salt thereof. 30 14.. The condensed furan conpound

Rife dPorrfgthe same endifisregitane enoh dviydregen; a2Balagen; an
1Bt Wherein A Cis.ctet t hyl ene, d Yis = s
iyt Saboliafyab Wi &y SBRaY BFEE: Al APeoniGealy gupgsituted

am®hod : pharmaceutically. .acceptable salt thereof.

15. The condensed furan ;conpound according to any one
R#f ichgimgdn, &n tadkitldor attedleigen;: R1A, . Ri B are the sane

or different and each is hydrogen, a halogen . or an
R#, &y4° axsr the pameecdifforeatiand ceeh: istedrogen; wahbalagen; an

obgongllF HESTREE At PRIy SRBREC R At 2t

-opfiondill isdinang a‘?ﬁﬁ'gs, ' xgﬂltﬁdy ,ldéj?%ﬁ& %?xii%o%%, :E%}BE%) ; afl"

optionally substitute 0
optibsally shesstaiitod ylkexy cgpticnngl lay: eptishhlivitsebsatoured
cyano; . carboxy, an al koxycarbonyl; an optionally
C%‘%h?gfl%’bt% gaEkeny sy stiiited, By ap opsiapslly tuhsatitted

sairat el (i-ithg%tce}fc?ﬁy&oh%;gir{)B%tiorgaﬁlyasﬁggﬂ{@ttse%dsatura.ted

eterocyclic
heterocyclic group; aryl; or an optionally substituted unsaturated

heterocyclic group;

R3 is hydrogen or an alkyl; and

R is hydrogen or an alkyl,

or a pha.rm_aceutically accép-table salt thereof.

2. The condensed furan compound according to claim 1, wherein

: Ring:'

1S
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group, 15 or a pharnaceuti cal | y acceptable salt

thereof. 17. The condensed furan conpound accordi ng to LLOYDWISE

claim 16, wherein the saturated heterocyclic group is
a 4- to 7-nenbered saturate g het er ocyclic group
containing 1 to 4 hetero at %é selected fromthe

group consisting of nitrogen. atom oxygen atom and
sul fur atom 20 or a pharnaceutically acceptable salt
thereof 18. Thngbndensed furanégmnpound according to

‘R%qy. peef claims ¥~ topl7, wher N vy R2B are the
safre qf ¢y f f erRAEfand egh |s.5;z®I-ge'Agfluoro
- geeht € rono. , ydr, oxymet* t hoxy, am no,

et ”yl suI fonyl am no acetyl am no,
t - hut oxycar bonyl am no, 25 di nmet hyl am no., cyano,

ci gy t hoxycar bon 2A et,@oxycar bonyl met hoxy,
et hgKy iri*sopr OROXY, me di met hvl car banoyl ,
RN et (2-met hoxyetzg cm)yl , pyrrolidinyl,

pyrrofi dllnyl car bonyl Raor pi¥l i nocar bonyl or
i no,

wl'tqsl"gf%giae sgfénli@ls aIrI‘F I}%%t@éc | | Y. accelgt abI e salt
or%cgﬁ 'iﬁ’.lc%glgr. &H%ﬁﬂ%bfé h{fs nbrkbOD W SE 232 to

erein rogen, -or :a pharnaceutlcally

3. ac Qe edhéessdd fihel e@fnp&@ndﬁh%@réﬂ{gj&ﬂ ehdm f1U<51a2

conpound :according to .any one of .clainms 1 .
Whmr@mslgm is hydrogen, 5 or a phar maceut i cal I y

acceptable salt thereof. 21. The condensed furan

conmpound according to any one of claims 1 to .20,
2heregin Ring Xis RLA RLARIARIANRIAR1B'NReR
CNIB MRS RIA _ Ric \ RNH Hwherein the synbols

& defined in claima1,

is

R2A O R2A R2A \
ITJ R oo REA-

wherein the symbols are the same as defined in claim 1,
or a pharmaceutically acceptable salt thereof.

4. The condensed furan compound according to any one of claims 1

to 3, wherein Y is an optionally substituted cycloalkyl or an optionally

substituted saturated heterocyclic group,

or a pharmaceutically acceptable salt thereof.

S. The condensed furan compound according to any one of claims 1
to 4, wherein the substituent in the definition of “optionally substituted
cycloalkyl” for Y is a group sé.leé-ted from an optionally substituted alkyl;
an optionally substituted carbamoyl; a carbony! substituted by an
optionally substituted saturated heterocyclic group; an optionally

substituted amino; and an optionally substituted saturated heterocyclic

- group,
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10 or a pharmaceutically acceptable salt thereof. 22.

The condensed furan conpound according to claim 21, LLOYD WISE

wherein Ring Xis RIAR1 AQRIcl R1BNRI1IBN
H wherein the synbols are? defined in clainms 1, 15
or ‘a pharmaceutically accep agle salt thereof. 23.
The condensed furan conpound according to any one of
claine 1 to 22, which is selected fromthe foll ow ng

--Ortfop‘b@mm%:eu(tit:)al]& ardapdable salt thereof.

chl or pyr| din-2-yl)-3-{[(.trans-4-pyrrolidin-1-
y| c eoﬁ@g gnsed furan ‘compound :according to-any-one of clalms 1

-to ék@ﬁ@)’élhaéﬂe”éﬁﬁé*{lﬁiéx@ln%’éf rde%nrft%orzl o%a‘op% Iﬂer1]11y substltuted
CyRIGHTKGP-Br 51CAlRbARYSdidhiRri2erbh - gnI( el A o%ééex%ﬂy

nnrpholln 4-yl) cyclohexyl] carbo

substifjuted tyda geolp sededttexdafrode: an(@;)tlonally substituted acyl, an
(4- chI or?phenyl )-3={[(.trans-4-pyrrolidin-1 LLOYD
al% 'c)lcbélsy&wn}lm Akl an armnoalkyl

F@i@w hﬁ%?@& PRE B seidctb Fromean omtiamali no)
subktitifted a%'i’@ aﬁdpﬂfl fd.iitid}iéliylsﬁ'b%i’l‘%h%‘t?éﬁé)lc Jbﬁrﬁ’drﬂgmoyl

am no} fur pyridi ne- 2-car am
op(tﬁ:)r}alljzsub[s’(ﬁutdd bymyopﬂjumaﬂyy&)‘asmnmﬂed alkyl; (4) a carbonyl

| 4-
Slf}i%tftg!tgéitw qg@&@&%@h@%ﬂ%ﬁ@% BYoUDaAnddp) uap optionally

@itgtlﬁkﬁgs:aggi"%%& hgifn&%?%)’ 830 {élfl?ﬁpgﬁls% EJSZ‘ rolidin-I=yl-

rCY PHeirexyd e fFNRN Mbt]:%ﬁ*a'ﬂﬂ’é fsbﬁtotl'[c}eof 2 =c]

pyr| di ne- 2- car boxam

7.N-: (Phe beﬁdensq:ﬂ{ fiatamn @nypc)uﬁd(it;wrdnygr&b lﬂaﬁn Sofbltr

ans- 4- (3- oxonor phol i n-4- Y cycl ohexyl ]
19

WRErHBs e}%ﬁvﬁUﬁ@}e BegeTogyc gre}lppgﬁrm rfe-7-membered
st Rt Al B yclic group containing 1 to 4 hetero atoms selected
from the group consisting of nitrogen atom, oxygen atom and sulfur

atom,

- or a pharmaceutically accéptable 'Salt thereof.

8. ‘The C_onden-sed furan compoeund according to any one of claims 5
to 7, wherein the saturated heterocyclic group is a group selected from
imidazolidinyl, pyrazolidinyl, piperidjzi, pi_p‘efidino, piperazihyl,
morpholinyl, morpholino, thiomorpholiny‘l thiomorpholino, -
homopiperazinyl, homopiperidyl, homop1per1d1no and pyrrohdmyl

or a pharrnaceutlcally acceptable salt thereof. _

9. The condensed furan compound according to any one of claims 1
to 6, wherein the substituent in the definition of “‘optionally substituted
cycloalkyl” for Y is: (1) an amino 'o.p.tionally. substituted by a group
selected from acyl, alkoxycarbonyl, alkyl, aminoalkyl, alkyl-substituted
aminoalkyl, alkoxycarbonylaminoalkyl and acylaminoalkyl; (2) an alkyl
substituted by amino optionally substituted by alkyl; (3) a carbamoy!
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(8)

oxonor phol i n-4-yl) cycl ohexyl ] carbonyl }am no) furo
[3, 2 -b] pyridine- 2 - 3ﬁ boxam de, (9)
N-(5-cYl.oro. pyridin-2-yl)- ‘?P(tranns4pyrrolld|n- I
-yl - cycl ohexyl) carbonyl] am no}furo[3,

- b] pyri di ne- 2- car boxam de., (10)

.-opnsto(n&ilg/l*uinmmpymn di- lsubswn)lteﬁi hiytdfimﬂi‘ a[:h(ﬁdﬁky} whﬁxyhi mahy be

idi n- ycl ohexyl) carbonyl]am no}furo
tlgugqcb%r alilkydop aameslin wdhichonayibe: substituted: by- alkyl

| hi | i

( 4)@%?8?@ e YL S BT BB L gt )
PipEAAYRGLHEny) (%ﬂr%%p%s%l.nafanr%% homppineridinylearbonyl and
-hdmbpfpﬂraﬁrrﬂﬂyhirb@xyyﬂl oh Qﬁyh]satalréﬁédllh}e@@ﬂdtty):hé wireupselected

ridine-2 - carboxam de, 25 (13)

3frcgn(mé@i/ldmﬁ’ln@pmm(iﬁy shitstisEped dnozoy bipesidyl (aptionally

s[g{tﬁléécgl @Céﬁ% lrg_gl?‘l}X @%’%} o1 b&?gy S @tﬂg}gé gl[o:);coz blpy

b AR SN Do b tona
sdt&tﬁubd:@)tfy gkopadd Bémoptprraainicoptib Dy \WiHstitdddd by oxo,

t hl oro- N- (5-chl oropyri di n- 2- yI )-.3-1[(trans-
or Eppixﬁmanqumcall)yaﬁg@pr@mwa;t ‘tagtsod

L T e

torep' xﬁvﬂbﬂmgmyégﬁgggbﬁéﬂ{ In gﬁé Qgé%ﬂ;ﬁ{ﬂ b Bt Q1 Substituted

pyri oxasnu

cyNR?e(lE.yB’hﬂeﬁrrY) by Ipy@rcﬁheﬁnyl ppiionditybsdbeEtiddBy okbf t r ans
- 4- %}rol i di n-1-yl cyc| ohexvl)carbonvlj.am no}furof3

mopplpp putm@n@lly sgbsaﬁtumdo@yaw@edw@lml)carbamoyl

ity g lhar e At Sl B AUtk b gy Lani)

a({ﬂ%lgltléléan%’lz B} &Wéﬂﬁng, .10 carboxam de, (19)

or( 2 pHearmadttwtioplly iadicopZably Bedtmtherdafar bonyl }-. 3_{[(tra
1{].3_ The condensed furan compound according to any one of claims ‘1
to 3, wherein Y is an aryl or unsaturated heterocyclic group substituted

by an optionally substituted carbamoyl,

~ or a phrmaceutically acceptable salt thereof.

12.  The condensed furan compound according to any one of claims 1
to 11, wherein A is a single bond or methylene,
or a pharmaceutically acceptable salt thereof.

13. The condensed furan compound according to any one of claims 1

- to 4, wherein A is a single bond or methylene, and Y is an unsaturated

heterocyclic group or a saturated heterocyclic group optionally
substituted by alkyl,
or a pharmaceutically acceptable salt thereof.

14. The condensed furan compound according to any one of claims 1

N- (5=chl oropyri di n-2-yl)-.5-nmet hoxy-3-({[trans-4- ('3- LLOYD WISE
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_-saglgrgt-e
-thé\gf;%? chloropyridin-2-yl)-.3-{[ (1-pyridin-4-yl piperidin

4- pyrrol i din-1- yl. cycl ohexyl ) car bonyl ] am no} f uro[ 3.,2-b

] pyridin-6-yl)- carbamate, (20) LLOYD WISE

N- (S-chl oropyri di n-2-yl1)-5=[ (et hyl sul fonyl ) am no] - 3-
15

({[trans 4- ( 3- oxonor phol.i n- % yl ) cycl ohexyl ) car bonyl } am
i no)furo[3,2- b]pyridine-2 -carboxam de, (21)
N-(4-ch' | orophenyl)-3-({[trans-4-(2-oxopyrrolidin-1-yl

to B, wiyeseth éx i Jetramethylene, and Y is:an optionally substituted

b | }am no), furo.[3.,2--b)pvridine-2,-carboxam de,
5 oayhgterocyghc group[, ora phglgnaceutmally acceptable :salt

13%” ) ;mret@ﬁydé@s@ﬁ AnUESInp oA RECLAI R #5 &AY! RN EREms 1
to Ni4(, Svinentedn dpy\; IRIErar2-thie) s@ne{ 61t diffevedt ERdsaroie hiny tiregen,

I) carbonyl }anmi no)furo [3.,2 -b)
-afb%lpgaglr@y 93 oxam de, (24) t-butyl

or EZphbtoRBLARN A diiZe ! $4T itheor

164- ( Fhexesmd dhedd Aurdmy béﬁ)‘)ﬁﬂlﬁ@@’@écbrdm%tovany one -of claims 1
car bonyl }am no)furo[ 3., 2-b)pyridin-6
to Wiy, oaintmmindR ¥, RPRGre the same or different and each is ‘hydrogen; a
- am no- N-(t 5-chl oropyr.idin-2-yl)-3-({[trans-4-(2-o0xo-
¢y Ay optiqnalyy su §@tlb1w@x9ll§ylcanmm1]xalﬂﬁ ﬁubs@ﬁutgé

'alka@ R s SR BBATR: (20N CE AR o

alﬁ&wcarbon 1, an optionally substituted: carb 0 arbo vl
yl cycl ohexyl ) car bonyl yam no}furo[ 3 axg) yr| | ne car

substisutetd byLmaW(BEetmy(:ﬁﬁ)group, or a saturated heterocyclic
2-{[ (5-chl oropyridin-2-yl)am no] carbonyl }=3=({[trans-
QHPB oxonor phol i n-4-y1) cycl ohexyl ]

°T%Z@B§%a}%§§t%§ﬁ3” L &eptabic?sahltHRYELF ne=5- carboxylic
7N2=SrecbbonoRYEd deFin? Cilen Bz SoTRIAY k2Rl 16298 rein

( . _
thexeyratgtohieterpcytlic growhesyd Feao ¥ -amympentdehturales, 2 -
xani de,

- d b |
hq{é)%cgfgf %13‘4’?1‘25’;29 gaﬂﬁﬁ%&ﬁ . ﬁrﬁﬁtsﬁwai)tﬂm Selegtedofrpmy the

t =01 _ _ cy, 0 notfu
g g
or(2phlatradth o @l hektebtdbye salt tHireof.

carbonyl }-3-{[(trans- 4-pyrrolidin-1-yl-cycl ohexyl)
1&ar Bdry tondensed furaf onpdiipyraatiordy kg any one of claims 1
to 17, wherein R2A, R?B are the same or dlfferent and each is hydrogen,
ﬂﬁoro, chloro, bromo, methyl, hydroxymethyl, methoxy, amino,
methylsulfoﬁylamino, acetylamino, t-butoxycarbonylamino,
dimethylamine, cyano, carboxy, methoxycarbonyl, ethoxycarbonyl,
methoxy, ethoxy, isopropoxy, methoxyethoxy, dimethylcarbamoyl, N-
methyl-N-(2-methoxyethyl)carbamoyl, pyrrolidinyl, pyrrolidinylcarbonyl.
morpholinecarbony! or moerpholino,

or a pharmaceutically acceptable salt thereof.

19. The condensed furan compound according to any one of claims 1
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car bamate, (31)

N- (‘5-chl :oropyridin-2-yl)-5-nmethyl-3-({[trans-4-(3-0x0

nmor phol i n-4-yl ) cycl ohexyl ] %g?

ri di ne-2- 15 carboxam de, ( met hyl 2
~-{[(5-chloropyridin-2 -yl) am no]
carbonyl }-3-{[(trans-

to 48pywln@tenm&? ls-lyjmh;agemhexyl )car bonyl ]ami no}furo[3.,2-b
i di ne-5- rboxyl at e
‘T @ %ﬁma&gp@cgﬁ Wa@i%salt}h)er 8% [ (trans-4-pyrrolid

20 T TR AT B, FPROMIE ASPEI [Py A ob ol 1
to DOXaFHerdR R

i@lg}dro
(5 chl oropyri Zgyl) 5-[ (et hyl sul fonyl ) am no] - 3

or (a{phammacéu@@aﬁymuapmhbth salt-thlereyf| ohexyl ] car bonyl }a .

mno)furo[3,2- b r|d|ne2-carboxamde
21N (4 W%W}L}

to. @6 Whgll5€}1n Rin

¢arbon am n§)¥ F’o [3,2,-Db] pygl di ne- 2- car ‘boxani de,

(36 ﬁm . 2
@ #gg;cl,}g '." -

pyridi 2--car xamde (3
N-(5-chl oropyridin-2-yl)-5-flu
or O 3 fatrans-4-pyrrolidin- [- vyl cycl oh exyl)
3*] ami pOITro R'3 , 2 -b] pypig
i de, \ 3 or

N2 (5 th oropy| i
| -3 LLOYD WSE 236

({[trans-4-(3=oxonor phol i n-4-yl lcycl ohexyl ] car bonyl }am

wnq{‘?ﬁ GPS[WMIW?F éﬁeﬁ’éle? in glyme drbox. a' mi de, ; (39)
=4=(di nmet hyl
ié\lg cyc(%t&ﬁeXy ]y%% %}hltﬁ%érjebgans (di et hyl an

onyl } am no) f ur o[ 3, 2- b] Py

R
g5 cyano-_3; trans py
R

LLOYD WISE

ragl compoiRd aqeerdithie &ﬁi(yr@;%%ﬁ&ﬁiéﬂs 1

2-y|)-_N5-(2-netr_i__{oX &t hyl ) + N5- et hy

22.3, 2I‘Hﬂ Byhdeh sed 2111*‘@16 l@@h@ﬁbﬁﬁd acddtding to claim 21, wherein

N-(5 chl oropyri di n-2-yl) - ({[tranns - (13- oxonor phol

Ring-A-isyl ) c_ycl ohexyl ]

car bonyl1}Aar ni no) =5- }(\Pyrrol I di r -1- yI carbonvl )furo[3.,2

i ne Rooxar ni de, buRW

1%h r|d|n°Zy1)arn| onyI} 3- ({Itrans
R

4 ( 3- oxonor phoI I n- 4 yl ) cycl ohexyl) rbonyl }am no) f ur of

3 ,2-b]pyridin- 5- 10 yl]carbamate, (42)
wlseltmndm syrpbothane esydéitied in claims 1,

or'a p’k?amnace-{tlucgan éééeétab?e salt thereof.

23. ' The condensed furan compound according to any one of claims 1

to 22, which is selected from the following compounds:

(1)  5-amino-N-(5-chloropyridin-2-yl}-3-{[(trans-4-pyrrolidin-1-

ylcyclohexyl ~arbonylj amiho}furo[S ,2-b]pyridine-2-carboxamide,

(2) 6-amino-N-(5-chloropyridin-2-yl)-3-({{trans-4-(3-oxo-

. morpholin-4-yljcyclohexyl|carbonyllamino)furo|3,2-bjpyridine-2-

carboxamide,

(3)  N-(4-chlorophenyl)-3-{[(trans-4-pyrrolidin-1-
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nor phol i n- 4-y| )cycl ohexyl ] car bonyl }a- . LLOYD WISE

ino)furo:[3.,2 b]pyridine-2- carboxani de, .(43)
N- (5-chl oropyri di n-2-y1)-a- (nor phol i n-4=yl carbonyl ) - 3-
- 15
({[trans-4-(3-oxoxnorpholin- Z?yl) cycl ohexyl ] carbonyl }a
rnino)furo[ 3, 2- blpyridine-2 -carboxam de, (44)
N- (5-chl oropyridin-2-yl)-3-({[trans-4-(di methylam no)-
YlC{y‘Sll’ﬂhﬁXe'Wa? beayjaminpinreld),2-Bpyetdiney? warbpRanide,

5 %Lrloﬁ!\&(‘ﬁ%@?ﬁb P Q‘I}al b- [)Hr)&tg.yiqtglﬁ”cp@}%amnqc@ %xo

"{[i(tfé'lgé ?Hfb‘hﬂﬁ ¥l @Xﬂﬂ%ﬂ%ﬁhé#@&?ﬁ%@nmfﬂ% 3,#—lb3p£7n§11ne-

2- <2az{b[06<5nﬁhbeoropyrl di n-2-yl ) am no]
carbonyl} 3- ({[trans-4-(2- oxopyrrolidin-

- y(S)cy ck elfi@xyghlaraplyoidih} 2uyiljampirfa) cafiSory pispy(t-ath se+-5-
25 carboxylic acid, (47)
Pmo(l%h’érﬂ- ?{ Pgsmb%ghqnﬁmmf@qlﬁ 21dnyridige Soxo-
-yl) cvclohex_yl] carbonyl }am no) furo
af[’%d){yg %pyn di ne-2 - carboxan de, (48)
N- hl 0
e e e D St p b e
cy¢12;10§<£l)q:yyll]ahnmne}iuml@ﬂ}cy;bﬁﬁdme&lcaﬁhmmiﬂ@e
( ? . chre &M?Yﬁwdl@- Y-S~ (hidroseynethig)-B- litranata(3-

Oxcycq%gﬁéxflll— _ ony ? ?#@M@&[‘?O)Q‘Wﬂ[ﬁﬁ -Dipyrding-2-
cafigsaxamd de, 5 (5.0) .
N-(5 chl oro. pyridin-2-yi)-5= nnethoxy3({[trans4(2

oxo{8)pyr Ne[S«thﬂeﬂoMr)dny@Lﬂhe»enidtkmber(ﬂtﬂﬂm AoB-f uro
&F“ %8 pyridine-2 - carboxam de, °
2 O(YQ HPo4o$1}?YCdPH¢§yk}qa)rb9ny(l}{amrmi§um[@22 -Spyyding-2d
calBotamyde cycl ohexyl | carbonyl } am no) - . 5- (pyrrol idin-.|I
tg?car%/)oﬁyl)furo [3, 2 10 b]pyridine-2."carboxam de,

(OBl B ssioromiaiy 20 8 {rags ¢ sl 1y
cyclo exyl)carbonyl]ammo}furo[B 2- b]pyndme 2- carboxamide,

(10) N-(5-chloropyridin-2-yl}-5-methoxy-3-{[(trans-4-pyrrolidin-
1-ylcyclohexyl) Carbbny*l]amino}furq [3,2-b]pyridine-2-carboxamide,

(11) N-(4-chlorophenyl)-3-({[trans-4-(3-0xomorpholin-4-
yljcyclohexyljcarbonyllamino)furo|3,2-bjpyridine-2-carboxamide,

(12) 5-amino-N-(5-chloropyridin-2-yl}-3-({/trans-4-(3-oxo-
mo_rph-olin-4—y1)cyclohexy1]carbonyl}a.mmo)furo[S,2-b]pyr1d1ne—2-—
carboxamide, '

(13) 5-(acetylamino)-N-(5-chloropyridin-2-yl)-3-{[{trans-4-
pyrrolid-_in- 1-yicyclohexyl)carbonyljamino}furo[3,2-b]pyridine-2-
carboxamide,

- (14) N-(S-Chlofopyﬁdin-Q-yl)-:S—ﬂuoro-3—(_{[trans.-4-(3-
oxomorpholin-4-yljcyclohexyl) carbonyi}amino)fu ro[3,2-b]pyridine-2-

carboxamide,
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oxopyrrolidin- 1 yI )cycl ohexyl ] car bonyl }am no) furof[ 3,

b] pyri di ne-2- carboxam de, (53) LLOYD WISE

N-(5-..chloropyridin-2-y1)-3-({[trans-4-(dinethyla

- Ni no) 15 234

cycl ohexyl ] car bonyl }am no) - 5- net hyl f ur o[ 3, 2=b] : pyri din
e- 2-. car boxam de,

(3t Ry Pa R RBPCYore on %ﬁéﬁ%%vﬁén&&%%?ﬁoémondm 1.

VRO IS S bR e o

206) N (S-chloropyridin-2- leISD -methyl-3-{ trans 4 - p rolidin-1-
cycl ohex )car bonyi } am no N5- di rnet yIfuro ,2-D p

ygbfq lelhererlicas bogivilarpiamelrdls , 2¢ binymeirte R -Garboxamide,
LS il 2t P pok gt bomul 3 o i Leane,
Pﬁhﬂlgdl%ﬁloﬂ%%sﬁhﬁ“ S F R OO0 2 BT 5 B

dlcdirbo,ida)mnw;l ohexyl] carbonyl}am no) furo [ 3, 2 -b]
pyridine -2 -carboxam d e, (58)

5- ar&i?b - (@Qiﬁlmﬁpyrmdpmﬁlwbpyrﬂm{i{M)aﬁs({[ﬂre(r&-éx@
oxOMORR 'ex§/7 PRSP RS RS RaRIaR farel g iy vidine-2-

ca%B Q%ﬁ 30 (59)
? ?%ropyrldln 2-yl)-3-({[trans-4-(2- oxopyrrolldln
| L(lLQ)YD tVBSEL | aaﬁ(wthwabyf@sﬁti%@raéﬁmd]h%d}gx@ BUlifrans-

ri dine-.2-car boxam de,

4-pxs{ql(d15 imley'@lgﬁeml mmlmmm@}émcuw -b]pyridin-6-yl)-

%H S{F{ [ 5-.(3-0xo0-
tn- 4=yl ) pent anoyl ] am no} f urp.J 3
2- bgﬁw | qﬁqg‘éﬂorﬁﬁfnqﬁﬁﬂy bl. {1 %'[ﬂneﬂﬁsﬂﬁf@nyl- Jamino]-3-

=.chloro

({[thamm -2- ()31¢X6H'(0{rbhbhn84%flb§}tm&w gﬁrb@)@u)vfaﬁuno furo(3,2-
cycl ohex le ] car bonyl }.amno.)furof b] pyri di ne- arb
YEigiae-Z-capoxamide,

o PRl s%%mzinm PR

Cv\?dﬁ?}g}?l g% E; opy n&éﬁ‘?@%‘? catrﬁowge (2
ox qzzpyrmqbdchmmpymwzeyﬂxyl{] q?m?am Mamﬂiﬁéﬁamm |

b] pyr| di ne-2- 10 car boxam de,
yl}@rbpg-y RPBTSMHTON A= blnyridiKs- Rl&ad'lblomenlmydle 3-({[trans-

4- (2(23 N-(5-chloropyridin-2-yl)-3-({[trans-4- -(3-oxomorpholin-4-
yl.)cyclohexyl}c-arbonyl}amino)furo{s.,2-bj]pyr-idin-e—Q---ca.r‘boxamide,

(24) t-butyl [2-{[(5-chloropyridin—2—y‘l)arnino].carbonyl}—{%—({[trans-
44(3-oxo_morpholin-4-yl-)cycloh:exy‘l']-car'bony-l}amino‘)furo[3_,2—-b']pyridin--6-
vljcarbamate,

(25) - 6-amino-N-(5-chloropyridin-2-yl)-3-({{trans-4-(2-0x0-
pyrrolidin-1-yl)cyclohexyljcarbonyljamino)furo|3 ,2-b]pyridine-2-
carboxamide, ' |

(26) 6—amino—N—(5-.ch10ropyridin-2-—y1]—3-{[(trans—4-pyrr.olidin— 1-
yleyclohexyljcarbonyljamino}furo(3,2-b)pyridine-2-carbexamide,



10

20

30

oxopyrrolidin-1-yl) cyclohexyl] ca’r.bbnyl }am no)furo

[3.,2-b]pyridine-2 , 5- dicarboxanide, (65) LLOYD WISE

6- (acet yl ami no) - N- (5-chi oropyri di n-2-y1)-3-({[trans- 4-
15 e
(pyrroli.din-1-ylcycl ohexyl%%%r bonyl ] am no}furo[ 3., 2-b
] pyridi ne-2- carboxam de, (6.6) t=butyl

={ [ (5=chl oropyri di n- 2-yl ) am no)"
car E8hy| -5 ¢hitorapyriding2-ydjeopina]oarttimylH3 '{'{j/ﬂr;ans -4-(3-

oxe%ﬁxﬁ)ﬁg Lzbaar b% ei}%gar%)cfn%rrl}%rgmozlf&m][g ok 2-b f)}glrldl_ney o]-

&QL % (5 chl oropyri din-2-yl)-3-({[trans-4-(3-
rp ollln 4-yl) cycl ohexyl] carbonyl)am no)furo [3,

n i -
(R gmpren e K oline o (s 40

-oxem@&mﬂneuﬁl—jl)cgmi@bﬁymeanbm)yl}‘ammd)ﬁlro[z 2-b]pyridine-2,5-

-b pyr| d| ne- 2- car boxam de, 25 (69
Cor opyri di n-2-yl ) ani no]

car by BT B3idin 4 R isRoun® %%?i SRR
{[(@Qh@%-(p@i@hhdm 1-ylcyclohex l)carbonyl]ammo}furoIB 2= b]pyndme-
N (5-chloropyridin-2-yl)-3-{[5-(3-0xonorph-olin-4-"yl)

2- p@mcmw;liqedam no}fgrl;) [3, 2 -b]pyridine-2
- carboxam _de _ o .
ég(g)t ylté?HWéiQ ﬂf(éscbmrepsﬁww wiarginal @aﬂzf{qrﬂylk@s{[(ctrans-

+ éﬁf@?‘n&} iR RS ioiuls 2 BIFVRATLS 1)

carBéeréam de.., (72)
N_(4- chl orophenyl) 3-;{[(trans-4-norpholin-4-yl cycl oh

exyli31) . d\a.(mmm}mmdmw v1)[5-3nettyl-3 4 parisdd n3eoxd-

SRR oxaP‘u @ﬁh&f%}iyﬂmw&&%wkium[&mig)ymdme -2-

. I'am no) cycl ohexyl] carbonyl}am no:)
ca%—ﬁ;gké‘%ﬁ 2 =b,] pyridine-2 - carboxam de, (74)

N ((52 hlrae gy r-gis- &mmpﬁnmr{@yaﬁmﬁog -3 (B s-
)- cycl ohexyl’] carbonyl)amno )fu ro b] pyri di ne
4-pyrradidib- bydoydehexpl) ¢H_Ebony1]am1no}furo[3 2-bjpyridine-5-

ca%ﬁ&a%iri{atté,r ans-4-[{' 3=: (acetyl am no) pro. pyl ] (nmethyl)am n

di

(33) 5-bromo-N-(5-chloropyridin-2-yl)-3-{[(trans-4-pyrralidin-1-
ylcyclohexyl)carbonyllamino}fure|3,2-b]pyridine-2-carboxamiide,

(34) N-(5-chlorepyridin-2-ylj-5-f{methylsulfonyljamino}-3-
({{trans-4-(2-oxopyrrolidin-1 -yljcyclohexyljcarbonyljamino)furo|3,2-
bjpyridine-2-carboxamide, .

(35) N-(4-chlorophenyl)-3- ({[trans -4~ (d1methylaln1n0)cyclohcxyl}
carbonyllamino)fure]3,2-bjpyridine-2-carboxamide,

- (36) N-(3-chloropyridin-2-yl)-5-cyano-3-{[(trans-4-pyrrolidin-1-
ylcyclohexyl)carbonyljamino}furo(3,2-b]pyridine-2-carboxamide,

(37) N-(5-chloropyridin-2-yl)-5-fluoro-3-{[(trans-4-pyrrolidin-1-
ylcyclohexyljcarbonyljamino}furo|3,2-b]pyridine-2-carboxamide,

(38) N2-(5-chlorepyridin-2-yl)-N5-(2-methoxyethyl)-N3-methyl-3-
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: pyrl

-cy'cl ohexyl } car bonyl) ani no]

- N (5- chi oropyri di n- 2- yI yfuro[3., 2-b] pyridine- 2 LLOYD WISE

. -carboxani de, (76)
trans.-N =. (2-{[(5-chl oropyz3@i n- 2-yl ) ar ni no] carb onyl
Hfuro[ 3, 2-
b] pyridi n-3-y1)-N Ndinethyl cyci ohexane- 1, 4- di car - boxa
m de,

i({{ﬁ(@{lé %1@[ &%@%MW@-‘W} Jegclaherylraronyigminpifarel312y

b | f 3 2
b]i))ﬁpy“ ine- gé&%ar oxadrr% dgar (()%)}am no) furel
2_{[[$9y ch- gs&m&tébﬁﬂ@mﬁb)ﬂﬁ”m wpns:a- (dimethy ﬁnf o)-

carbonyl} [({trans-4 [ (dinet amn car

Cyckﬁiwﬁvﬁxaﬂ}maﬂmmm)fanm[ﬂo? Iﬁ]pmaﬁﬁe 2—23bboxam1de
dj boxyl i c aC| d, 20 (79) nethyl
2 {[(4%)5 @n(q, HFORITRd I~ I‘?ﬂa\mﬁ -HB ans -4-(3- oxomorpnohn 4o

SRR e bR ol A&?fbflb i gl R 2
SodxairRigd 80
gyfifi?g@gmoropyn dqén 2)yIn;921myno] car bonyl }-3

-[ ({(M)ana;-bmtyl 2 ({@[bnehlwbpyrmr)l 2:—@1 bmyid]@mﬂimiyl} 3-({[trans-
—exyllcarb ) amino] furo
4 DR 4 PbRahe v Babonyhamino)furo[3, 2-bpyridin.5-

¥ %ar% %ﬂ oropyri di n-2-yl)an noj

3-({[trans-4 . (pyrrolidin-1-ylcarbonyl)
cycly X - b [
5yca?%§)(§§l Fg@g&gﬁ!}ws‘%&'ﬂ&@pﬁ%ﬂé 1730 J{P&‘éhg 41%3-ox0-
muzpl(lmm-yt)opgmmml]zaybanﬁ}éﬁﬁmo)anso[g 2(@5 b No
30 carbonyl] cycl ohexyl }carbonyl) am nof-N5-(2
Carheiiﬁ@egl@t hyl ) -N5 LLOYD WSE . 240

(82’3%&5?/' fN” éh%mzolgl’ﬁér (E Yﬁ fnorpiqm 1%r O)ﬁcgpnggyl =3-

| {[E%I{§4QBL?K&%&pﬁbﬁn24W1 cy'ﬂ@ohéyﬁfl]'ldégbgg?g%%%%]o?fd}'ﬁ

[.trans-4- (pyrroiidi
b]@ycidoheﬂytalrmamm@t,}am no) furo[3 , 2- b)
pyr .5-. di carboxam de,

N- ( {Ls(_é% &}? IpyF e ARTigiy 5 Vg3 ﬂalam@rﬁ (dizpetBylamino)-

YORERIcArBIS RS- Sl RO d RRARE D g5 )
ca;lﬁae;angaboropyrldlanyl) 5-mor phol i n-4-yl-3-{[(trans
rro id.in -1-ylcycl ohexyl) carbo nyl]

ar ni @6} f ur-chlp-N-Po-~diflpsopydi die -2 -8} - 3L (] teanbok4Bioke-
rno_rphohn—4—y1)cycl.ohexyl}carbonyl}armno)furo[3.,2—b]pymdme-Q--
carboxamide, |

(46) 2-{[(5-chloropyridin-2-yl)amino]carbonyl}-3-({[trans-4-(2-
oxopyrrolidin-1-yljcyclohexyljcarbonyllamino)furo(3,2- b]pvndme S-
carboxylic acid,

(47) N-(5~c-h1'o;o.py1idin-2-yl]--5-cyano-._3—({[trans-4-(2-oxo- |
pyrrolidin- 1 -yljcyclohexyljcarbonyljamino)furo(3,2-b]pyridine-2-
carboxamide, ‘ |

(48) N—'.(S—chloropyridin-Q-yl)--5—cyano—3—(_{[trans-4—(3-
oxomorpholin-4-yljcyclohexyljcarbonyllamino}furo[3,2-bjpyridine-2-
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(96.) o
N (5-: chl oropyridi n-2-yl)-3-({[trans-4-(3-oxonorphol in LLOYDWISE
-4- yl) cycl ohexyl] carbonyl } am no)
-5-pyrrolidin-1-ylfuro [3, Z+h] pyrdi ne-2--
car boxam de, (87) '
N—(5 chl oropyridin-2-yl)-5--(dirnethylam no)-3-({[tran

4- (3- 15 oxonorpholin-4-yl) cycl ohexyl]

'-Caﬁmmgde},am no) furo [3, 2-b’]..pyridine-2-

car

(R N sl SHapyzigiy 2 5 rtnoRymettod=p  (lras 4a(2-

- OX?éf’“ o A e e e s In 2 Y Pl elo-

caﬂ;d;@;ﬁtd@ropyrl di n-2-yl)-4-(2-met hoxyet hoxy)-3-{[(tran

pyr t:-l)l dmé&cwmmﬂ)ﬁ&r%uwﬂﬂmwﬂtm -8-(2-okpy
car

Oiyﬂehf oSy qurbq bﬁayb§n$ Leming) veeisenblapridine: gt r an

A% oxonor phol i n-4-yl) cycl ohexyl] carbonyl}amn
aftg urofis , 2 -b] pyridine- 2 - 25 carboxam de, - (91)

[\F (Bohl o- pslichwfdpﬁﬂmz-wW(‘ﬂ@hh@limézaskéﬁx?eﬁaiﬁ:ﬁ
yl){:ycclphaxgl} daﬁg(myi}amme 115 y(pyyroladiex ¥ Hylcarbomyl) fuee] & u

p\ymlxé E] r| di ne 2 car boxam de, (9-2)
Bite 4£:2-yl ) - 4=( 2- met hoxyet hoxy) - 3- ({[tra

ge&gypﬁolth%oﬁowglflc o%léxylrﬁl% hrygo%])g '?%Sn%) ?uro[ 3,

| oxﬁfﬁﬂfdlﬂl-ﬂ 1)%%1&%@%@%&%%29@6{31%]@%& -2-

5-chl oropyridin 4- met hoxy t’rans-4-. pyrro
Carb@xaxmd.e,yl cycl ohexyl) car bonyl ] am no}furo[ 3
car bo am_de

ﬁ?l@ kﬁ%ﬂ% PHPRYHC 9})? :v;D(EHi{ TaRs-4-(imsER AR o)

CxRLESINIRRENS KA IB)ofs SEEEIA Dy carvoramie,
N2 (£5ycr5 @hmbLNd(mcmorbpy&dﬁthQrw Blo %@éﬁyw_ N5- et h
)

(trans-4- rrolidin-1-ylcyc exyl

(dmﬁmmln@mmlﬂgxﬂ <|§$b021-ﬁ}]a|®§1mqlfu®{3 2- b]pyndme -2-
2, 5-di.cgrboxam de, 10 (96)
¢ bf’§am&aForopyr|d|n 2-yl)-3-({[trans- 4-(3-oxonorp' hol i

N-4455) N2-(5-chloropyridin-2-yl)-3-({trans-4-(dimethylamino)-
cyclohexyljcarbenyljamino)-N> N5 -dimethylfuro{3,2- b]pyndme -2,5-
dicarboxamide,

(56) methyl 2 -{[(5—ch-‘loropyridin-Q-—yl)amiﬁo]carbonyl}-S -({[trans-
4-(3-oxomorpholin-4-yljcyclohexyl]carbonyllamino)furo[3,2-b]pyridine-5-
carboxylate, |

(57) N-(5-chloropyridin-2-yl}-3-({[trans-4-(2-oxopyrrolidin-1-
yljcyclohexyljcarbonyliamino)furo[3,2-b}pyridine-2-carboxamide,

(58) 5-amino-N-(5- chloropyridin 2-y})-3-({[trans-4-(2-0x0-

 pyrrolidin- 1—yl)cyclohexvl]carbonyl}ammo)furo[3 2-blpyridine- 2-

carboxam1de

(59) N-(5-chloropyridin-2-yl}-3-({{trans-4-(2-oxopyrrolidin-1-
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"yl)@wlphﬁml] canojeaniny]

yl )cycl ohexyl ] car bonyl } am no) furo [3.,2 -c:] pyridin
e-2 .carb. oxarni de, (97) LLOYD wise
N-. (5 chl or o. pyridin-2-yl)-5=(di methylam no)-.3-{[(tra
ns-4- pyrrolidin-1-yl cycl ohexyl )
car bonyl ] am no}furof 3, 2- b] pyri di ne-2- carboxam de, 15 .
(98) N-1H i ndol - 6-yl -3-({[trans-4-(3-oxomor phol i n- 4-
yl) cycl ohexyl] car bon¥l}am no) furo [3 , 2 -b]
urq8¢3-b]pyridine-2-carboexamide,

oxof@q)phgrﬁﬁogﬁgﬂr%b%’é%f%éf i h Séﬁ?/?liés?ﬁ ﬁ 34o§z3—

PR A s R R %O%fpf;?xx%ﬁ pgic

in-{61y W- Ia%&‘ﬂd)ﬂipfi/)t ih-gaylpanyf frafisnp)dimethylamino)-
- 5- pyrrolldln 1=yl furo [3,2- b]pyrldl ne-2- carboxam de,
cy@lp@]:)s(yl] carbonyl}ammo furo[3 ,2-b]pyridine-2-carboxamide,

oyt Bt o PrCRip ey B o ar PP S Bra B i AR SuF oy Trolidin-1-

RO T P

0x 0B )P h@-thtctoyN) (GYchRhBpYridiaap Bangl k@R 4)(2-oxo-
furg&é 2-b] pyridi n(e 2- ca?gH alm dgﬂ)ﬁ %[ (2-oxo

pmcu lclhllt)fl ¢m>qzllmfbpn31}(a{r{1m<aﬁsm43 de}mnm@irmﬁﬂo)
CaE?‘E’F%WéQ‘}/I ] car bonyl } ani no) - 5- ( 2- met hoxyet hoxy) f ur of 3.

2-El@uT | Qe R QWS> AAERERRKRALIE5-((ek -2

ri

oxmﬁyrﬁ@hphﬁl)mkwwexww o?furo{?) ,2-b]pyridine-2,5-

oxopyrrolidin-1-yl)cyclo ] carbonyl }am no)furo
dm;atmx@m i, di ne - car boxami de, . (105)

¥ S R S o e )3 s
(pFAERER ) SR RAAUEA| rborbhfithintRSrdha, LRIRFIAMES-

cakbboRashiief opyrl din-2-yl)-3=(.{[trans-4-(di net hyl am no)
- cycl ohex car bonyl iam no) 5-mor pholin-4 -yl furoj
Q6 } b]t- %ymldan{é(ﬁzch qmpymcb@xafyl&gmno]carbonyl} 3-{{[trans-

(2 oxopyrrohdm 1—yl)cyclohcxyl]carbonyl}ammo)furo[S 2-b]pyridin-6-

yljcarbamate,

(67) 6-chloro-N-(5-chloropyridin-2-yl)-3-{{{trans-4-(3-

loxomorphohn 4—yl)cyclohexy1]ca_rbonyl}amlno)furo[3 2- b]pyndlne 2-

carboxamide,

(68) N-(4-methylphenyl}-3 --({[-tr-ans—4—-(3 -oxomorpholin-4-yl}-
cyclohexyljcarbonyljamino)furo[3,2-bjpyridine-2-carboxamide,

(69) 2-{[(5-chloropyridin-2-yljamino]carbonyl}-3-{[{trans-4-
pyrrolidin- 1-ylcyclohexyl)carbonyljamino}furo|3,2-b|pyridine-6-

~ carboxylic acid,

(70) N-{5-chloropyridin-2-yl}-3-{[5-(3-oxomorpholin-4-
yl) pentanoyljamino}furo|3,2-b]pyridine-2-carboxamiide,
(71) 5-(acetylamino) -N-(5.—chloropyridin-2—y-l) -3-({{trans-4-(2-



(107) ' '
N (5- chloropyrldln 2-y1l)-5-.(2-rnet hoxyet hoxy)-3-({[tr
ans-4- (2-oxopyrrolidin-1- yI)cyC|ohexyI]

car bonyl }arni no)furo[ 3,2 -bppyridine-2 - carboxam de,
(108)

N- (5-chl oropyridin-2-yl)-5=(. d| nmet hyl am no) - 3- ({[trans
-4- 15

OXQEYﬁmltﬁ}nahYﬁ)@YF@mWﬁWbP@XI}Bﬁnﬁb}faﬁﬂ[302fbl]rp@'[rﬂilzebﬂ}p
o yr-idin - carboxam de, (109)
CaKP?% 5%# opyridin-2--y1)-3=. ({[trans-4- (di met hyl ani no

1 73] Y A e SRR e

.caf*béhlyl ae0hoBuyb[33244) ﬁe%ﬂﬁé[rb@kaﬁhﬂe I -

yl cycl ohexyl ) carbony ] am no}furo [3
- b] (B9} i &- begmocﬁr@onhmltﬂJQYIﬁdlmy-yl {[trans 4-

'.(dlﬁ‘n[g—‘sfl)ahl ar O%&i‘%ﬂ aneﬁg& é? %%FS pAirrp 1rr{530|?| d|

b d 112
Caﬁs{)ggbﬂﬁo’r op§?|rd| gxgmyl)e 4( nmet hyI 3-({[trans-4-(3 25
oxorpaphaliB-chiptopyeaanexyl) 1134{[%9%%4}4&1&@&371@1110)

furo[ 3, 2-c] pyridi ne-2- carboxam de

cyNiqigexsi|carbpyyliaming)furpi2 3ehimoiding {2 waahoxanide, |
R T e LN
Y?LM%EB%XQ%‘%% %? AC&'HBEQ%@H&}%@ c\glif]%;}fﬁhf ﬂ%l;iyndine-

2-earboryimjiagi no) fu ro [3 , 2 -c] pyridine-
car boxanm de, (115)

4=, dM6Yr ctralns‘ﬂﬂ elR-{t :m@!dﬂ)l:bpyﬁdm -P-didinoleasbdnyBfuro|3,2-
o BB S ALl L EIER L S eyt Lo 1S

N W77, IRt Bogritta A B Wkeatic b ??f@“ﬁ?p”ﬂ"' '
ca@ﬂjr@ll Rﬂfb&?) Qaﬁtbkbmﬂ?anﬁﬁo upb ideAk 12 carboxamide,

? 8? o t83 L?Sﬂ{[s(gféiﬁ)pgg)yndm 22-§fr)lafa¢m§>?:§§)§§yl} .?? f[({tlpans 4-

[(di—methylammo)earbonyl].c-yclohexyl}car-bo.nyl) aminolfuro[3,2-b]-

- LLOYD WISE

pyridine-5-carboxylic acid,

(79) methyl 2-{[{5-chloropyridin-2-yljaminojcarbonyl}-3~({[trans-
4—-(pyrroiid-in- 1-ylcarbonyl)cyclohexyl) éarbonjfl}amino)furo.[?)., 2-b]-
pyridine-5-carboxylate,

(80) methyl 2-—- {[(S—Chloropyn'din-Q.-yl)amino]carbonyl}-3—[({trans-
4-[(dimethylamino)carbonyljcyclohexylicarbonyljamino}furoe|3,2-
b]pyridine-5-carboxylate,

(81) | 2-..{[(5—c'h:loro.pyrid.in—2-—y1)amino]carbo.riyl}—S-({[tr’ans-4-
| (pyrrolidin-1-ylcarbonyl)cyclohexyl|carbonyljamino)furo[3,2-b]pyridine-
5-carboxylic acid, '

(82) N2—(5-.ch10ropyridin—2—yl_)-.3-[({trans-4-[(dirne:thylamino)-
carbonyljcyclohexyljcarbonyljamino]-N5-(2-methoxyethyl)-Ns-
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~methylfuro[3;2-bjpyridine-2,5-dicarboxamide,

{83) ,fNQ__-'(S—ch-‘loropyridin—Q--yl)—"-N5-'1(2-—meth'oxycthyl)-stmeth_y_l-'i%-

{({{trans-4-(pyrrolidin-1-ylcarbonyljcyclohexyl] carbonyl_}émind) furo(3,2-
‘b]pyridine-2,5-dicarboxarnide,

(84) N-(5-chloropyridin-2 -yl)-5-pyrrolidin- 1-yl-3-{[(trans-4-
pyrrolidin- 1-ylcyclohexyl)carbonyljamino}furo|3,2-b} pyridine-2-

- carboxamide,

{85) ‘NQ:t('S-:chiorOpyridin-.Q--yl-)—:-57mor_p‘ho'.lin.—4-y:1-.'3'-_{[:(-tran's-'4-' |
pyrrolidin-1 -ylcyclohexyljcarbonyljamine}furo[3,2-bjpyridine-2-
carboxamide, |

(86) .N-:-(S-:chloro.pyridin—.2--y.l_)-3—.({[tra_ns—4-.(3—oxom_orpholih-4-_
yljcyclohexyljcarbonyllamino)-5-pyrrolidin- 1-ylfure[3,2-b]pyridine-2-
carboXamidc, | '

(87 N-(s--chloro_pyﬁdin-:z-yl)-.S-(d.imethylammo_)-s-f-(.{[-trans-ar-.(s-
oxomorpholin-4-yljcyclohexyljcarbonyljaminoe)furo[3,2-b]pyridine-2-
car-b'oxémide, _

(88) N-(5-chloropyridin-2-y1)-5-morphotin-4-yl-3-({[trans-4-(3-
oxomorpholin-4-yljcyclohexyljcarbonyllamino)fure|3,2-bjpyridine-2-

carboxamide,

(89) N-{5-chloropyridin-2-yl}-4-(2-methoxyethoxy)-3-{[(trans-4-
pyrrolidin- 1 -ylcyclohexyl)carbonyllamino}furo[3,2-c]pyridine-2-
carboxamide, _

(90) N-.(S-:c-hloropyridin-Q-yl)—S-(Z—-methoxyethoXy)-3-({[trans-4-
(3-oxomorpholin-4-yljcyclohexyljcarbonyljamino)furo[3,2-b]pyridine-2-
carboxamide,

(91) N-{5-chloropyridin-2-yl}-5-(pyrrolidin-1-ylcarbonyl)-3-
{{(trans-4-pyrrolidin- 1-ylcyclohexyljcarbonyljamino}furo[3,2-bjpyridine-
2-carboxamide,

(92) N-(5-chloropyridin-2-yl)-4-(2-methoxyethoxy)-3-({[trans-4-
(3-oxomorpholin-4-yl) cyclohexyl]caibonyl}amino)furo[3 ,2-C]pyridine-2-
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carboxam1de

(93) N-{5-chloropyridin- 2—y1) ~4- methoxy 3- -{[(trans- 4. pyrrohdm—
1—ylcycloheﬁyl)carbonyl}ammo}furo[3 2-~c]pyridine-2- carboxam1de

{94) -N-(5-chloropyridin-2-yl)- .3 ~({{trans-4-(dimethylamino)-
cyclohexyljcarbonyl}lamino) -5-_.pyrr011d’in-_' 1-ylfuro[3,2-b]pyridine-2-

carboxamide,

- (95) --NZ'—\(5—-ch‘ldropyridin—2-—-yl)—NS-(Q_-:methoxy.ethyl)-‘?N'S-—.'rnethyl-.?)-
{l (trahs—'4 -pyrrolidin-1-ylcyclohexyl) carbbn‘fyl.} amin-o}furbi[S.,Q-Qb]pyridine-
2,5-dicarboxamide,

(96) --N-,(5—.chiloropyridin—2-y;_l_)—.3—}({[trans-4-f(3-:oxomorp‘hé_lin—-ﬂr-'
yljeyclohexyljcarbonyllamino)fure|3,;2-¢]pyridine-2-carboxamide,

(97) N-(5- chloropyndm 2—y1) -(dimethylamino)-3- {[(trans 4-
pyrrolidin- 1-ylcyclohexyl)carbonyljamino)furo[3,2- b_]pyrldlne -2-
carboxamide, | _

(98) N-1H-indol-6-yl-3-({/trans-4-(3-oxomorpholin-4-
yl)cyclohexyljcarbonyllamino)furo[3,2-b]pyridine-2-carboxamide,

(99) N-(5-chloropyridin-2-yl)-4-methoxy-3-({{trans-4-(3-
oxomorpholin-4-y'1)cyclo‘hexyl].carbo.nyl}amino)furo[3,2-c]__py'ridine—2-—
carboxamide,

(100) N- (5-chloropyridin-2-yl}-3-({[trans-4-(2-oxopyrrelidin-1 -
yl)cyclohexyl]carbonyl}ammo) 5-pyrrolidin- 1-ylfure(3,2- b]pyrldme 2-
carboxamide,

(101) N-(5-chloropyridin-2-yl)-5-isopropoxy-3-{|(trans-4-
pyrrolidin- 1-ylcyclohexyl)carbenyljamino}furo(3,2-b}pyridine-2-
carboxamide,

(102) N-(5-chloropyridin-2-ylj-5-isopropoxy-3-({[trans-4-(3-
oxomorpholin-4-yljcyclohexyljcarbonyljamino)furo(3,2-b]pyridine-2-
carboxamide, _

" (103) N-{5-chloropyridin-2-yl}-3-({[trans-4-(dimethylamino)-
cyclohexyljcarbonyllamino)-5-(2-methoxyethoxy)furo[3,2-b]pyridine-2-
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carboxamide, _
-(104). N-(5-chlorepyridin-2-yl)-5-morpholin-4-yl-3-({[trans-4-(2-
oXo py.frOlid-in- 1-yljcyclohexyljcarbonyljaminoe)furo[3,2-b]pyridine-2-
carboxamlde | |
S5 ' (10:3) N-(5-chloropyridin-2-y1)-5- (dlmethylammo) -3- ({[trans -4=(2--
oxopyrro‘hdm- 1-yljcyclohexyljcarbonyllamine)furo[3 ,‘2-=b]-p_y.nd1n-e -2-
carboxamide, .

(166) N-(5-chloropyridin-2-yl}-3-({{trans-4-(dimethylaniino)-

cyclohexyl]carbonyl}amino)-'-5-rri6rpﬁh01-in—4-yl-fu-.rq[B.,2-b].p_yridine—2-
10 carboxamide, _

- (107) N-(5-chloropyridin-2-yl)-5-(2-methoxyethoxy)-3-({[trans-4-
( Q-a:oxopyrrohdm— 1 -y-l)cyc-lohexyl] carbonyljamino)furo[3,2-b]pyridine-2-
carboxamide, |

(108) N-(5-chloropyridin-2 -yl)-5S+{dimethylamino)-3-({{trans-4-

15 (dimethylamino)cyclohexyljcarbonyljamino)fure|3,2-b}pyridine-2-
carboxamide,

(109) N-+(5- chloropyndln 2-yl)-3-{{[trans-4- (dlmethylanuno)
cyc‘lohexyl_]carbony.‘l}amlno)—q—lsop_ropoxyfuro[B_,Q~b]pyr1d1ne-2-
carboxamide, |

} 20 (110) N-1H-indol-6-yl-3-{[(trans-4-pyrrolidin-1-
ylcyclohexyl)carbonyl]ammo}furo[3 2 -b]pyridine-2-carboxamide,

(111) N-(5-chloropyridin-2-yl)-4-cyano-3-{[{trans-4-pyrrolidin-1-
ylcyclohexyl)carbonyllamino}furo|[3,2-c]pyridine-2-carboxamide,

(112) - N-(5-chloropyridin-2-yl}-4-methyl-3-({{trans-4-(3- '

25 oxomorpholin-4-yljcyclohexyljcarbonyljamino)furo{3,2-c]pyridine-2-
carb.oxafnide, :

(113) N-(5-chloropyridin-2-yl}-4-cyano-3-({[trans-4-(3-

' oxomorp‘holin-'4—y'l-)cyc10hexy1-]carbonyl}amino)fu.ro_[3.,2—c]pyridine-Q--
carboxamide,

30 (114) N-(5-chloropyridin-2-yl}-4-methyl-3-({{trans-4-(2-
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-oxopyrrohdm l—yl)cyclohvexyl]carbonyl}ammo)furo[B 2- c]pyndme -2~

: carboxarmde

:._(11:5) 4-chloro-N-(5-chleropyridin-2-yl)-3-({{trans-4-(3-

‘ o-xorr-iorpholin—4—yli)'Cyc-lohexyl]'carbonyl}amiriO)'furo_[_B ,2-c]pyridine-2-

-carboxam1de and

(116) N=(5- chloropyrldln 2-y1) -4-methyl-3-{[(trans-4-pyrrolidin- 1-
ylcyc-l_ohexy_l)carbonyl_]armn_o_}fur-_ol[3,2-.c__].pyndme-=2--carboxam1de,
or a pharmaceutically acceptable salt thereof.

24. A compound of the formula (II):

wherein the symbols are as défined in claim 1, or a salt thereof.



