; e3e$!d \:6pT*: 14 May 2002 , - z~~eoo SPECI FI CATI ON *166166*

Bl PHENYLAM DI NE DERI VATI VES Technical Field 5 The present |nv @@IO

relates to novel, and selectiyve, activated bl ood coagul ati on fg %%ib%¥
(hereafter, "FXa") inhibitors of the general formula (1). Background Art A
t herapy for anticoagul ati on plays an inportant 10 part in the %L%%bo
treat ment mmmmmummam s of thronboenbol sns such as nyocar di aI
|nfarct|4mm t hronbosi s, thrombosis of peripheral arteries, and

t hronbosi s ofgglgeP veins. In particular, for the prophylaxis of chronic 15
t hronbosi s, harm ess and appropri at gpeECcaFrIgatrronagul ants which

adm ni strated over a long period of tine are desired. However, mmmummm“m“ ‘“‘
war fari n pot assi um agent which ar e difficult to control the extent %
anti-coagul ation are the onl BIAEEN¥LAM YBel ARTVESagul ants; and thus a
need for antlggég Lag SFYgiﬁh are easy to use is left. Though antithronbin
agents have been eve ope ' anticoagulants in the past, it is known
that thdse agents, Ther pER&apke LAVEDELAN ﬁé&étasrtgknéﬁeé,téndency 25 toward

bl eedi ng as asél@ét@%&echcthatéaCblBBatchBh@hEhBB ¢hcE&@ xhocated
upst ream of thronbln in ooqd coagul ati On cascade is_systematically

nore ef fecti véheRgAL Fﬁﬁvblfxén of PRAPOEBF A Sﬁdtpﬁaﬂeﬂﬁéaﬁx§°FﬁﬁﬂﬁlK@ﬂs do
not cause theBabr¥eoshgnpttcant side effect 30 and is clinically

pref erabl e, has begu 0.bhe under st oad B dine_co ounds whi ch
b b1 £ Fxa i i bi b1 SReRaBr, FPY - aRkPEoastLREERY' BTedhe s ERBaSRERY: i on
Medi ci Al Chepastrgn The ﬁedlﬂﬁhuarehbmenhgaoﬁ propbydaxat MEdi ci nal

Chem stry, Ab 5,49 r resent
i nvention aregﬁgégFggg%§§ﬁﬁ th % ﬁ% E%?E%?n%? |§E?ﬂé gég&ggag
heteroaton1|ntherhRégérbebﬁeehoﬁhe BfpﬁeﬁyphﬁréﬂnérteI4€ﬁhya2902 -2

structure mhlgﬂrgﬁuogmgeégcaegPt0e§ﬁ581 pocket and the cyclic structure
which may interact_with an ar binding site, and in the presence of a
pr Re h

substituent such a3PaPREEBERYRTyr68F BReaPFPRRELaKERZEHcCRFABICS Furt her,
Japanesg UnexanraﬁsoEagenhaEMbéseaAhanabﬁ@&prnahe oﬂa26496$cdh§ﬁlaﬁ€§
blphenylanldlnﬁ srlvathves as %ﬁ ﬁ Lm no- der vatlves 5 Mﬁ g ngounds
of the presentiifilefitloRSdPRFAPLPREPREIpPYREENRe 8Pga985ﬁ8 ﬁaﬁ

het er oat om adealbedzylpreveronto16aﬁhere&nferlanpobpesuumfaghetpresent

nvention 1S & phoYEdeaRpOUE) +COBPOURL-UAT EheMBY B BE XgnbnNi bI L or
having a clinical applicability osure 0 I'nventi on The inventors
have made eveRjtéfeopgulatien aye Fh@ eBlybabevpulgBséonnd, as a result,
devi segqt he f@ht@ebaguiantév hAYEeBhLONS - néedAfB}:pQﬁEYEéHEH!ZLBﬁtgeWh!ahl ve of
general formula ( N~~~\ ( CHmX- Yi RBL2S5

RZ. .. {1 ?rﬁhﬁ%ﬁy ﬁﬂuﬁg éshgéfﬁgen atom a quorlne atom a chlorine
30 atom a brom neThbagh anhythpaybigragentanhawenbegnodpyedopetir asgroup, a

Cl _ 6 alkyl 9&8980a8£1§n€§ inBeRLKBXY e 9T PP sLich8uR €hhECtnBERd Or a Cl_a

al kyl ene group
agents, for example hirudin, have a risk of a tendency

25 toward bleeding as a side effect. The fact that
inhibition of FXa, located upstream of thrombin in the

blood coagulation cascade is systematically more
effective than inhibition of thrombin and that the FXa
inhibitors do not cause the above significant side effect

30 and is clinically preferable, has begun to be understood.

Biphenylamidine compounds, which exhibit FXa

inhibition activity, were disclosed in The 17th Symposium
on Medicinal Chemistry, The 6th Annual Meeting of
Division of Medicinal Chemistry, Abstracts, 184 - 185,

35 1997. However, compounds of the present invention are
novel compounds which differ distinctly in the use of a
heteroatom in a linkage between the biphenylamidine



RZ is a fluorine atom a chlorine atom a brom ne atom a hydroxyl group;
an am no group; a Cl1~-8 al koxy 35 group; a carboxyl group; a CL 8

al koxycar bonyl group; an aryl oxycarbonyl group; an aral koxycarM?Yzeﬂ%up
a carbanmoyl group wherein a nitrogen atoenpcenstituting the 14 May 2002 -
3 carbanoyl may be substituted with a nDno- or di-Cl_e aIkyI group or may
be a nitrogeng n C alky ar bo a Cl 8
al kyl sul f enyl g?gg%hggagﬂggh 8a?k§ |ny groﬁp Eg Eﬁcgg§ gPa lgEﬁlfonyl
group; a 5 nofpvclse atrQEtBralwyLahlméygnoupraatnwmoh an drytlbandlng
al'kyl ani nosul §pax) ghauph ehéubieseaeap £a pQQﬁBE%@BePEOHH hlas a
bls(hydroxycarbonyl) t hyl group ? onycar onyl) y group; or a
5-tetrazolyl GRHEP*YR3IF_uA ﬁ?dﬁobéﬂkSFoﬁﬁnaePPuéﬁpﬁe atom a chlorine 10

atom asbrom ne atprtRehydirgyyhegeOtRexaiiABHNPaBEAYPPUB1YERESOEr OUP, a Cl
8 al kyl gro royp, or a Cl1_8

a.C, 8 a gr,ou a_cay boxyl _

aIkoxycarbonyrpakﬁﬁb;N%'ig"gﬁgégﬁ ?ﬁEgFBFﬁﬁ|éé?ﬁ¥EV?amS-}n9soh, -S02-,
- NH CO- NH-, d&f&vatiﬁesCﬁBthcREc)1m;nekbér55at1véﬁ) HbMéVEB ) -SOz-,
-S02- N ( R5 ) i gen a | _araou a Cl

to aIkyIcar%on§ gggungihglsrggggg E ?%ony é?%ﬁ - kE% 9 ehee
cycl oal kyl grefipa bendn thbughoaphezerﬁstpm,aahydrbgenyé&pnﬁlaldm to
alkyl “group, -a €3 ch8reyskaal kil of5aUP: of! £Af g&x&eH£OEHvew@saﬁ' aeoa'ky'
group in the R and RS nmay be substitut e n-ary r oxyl
group, an ami RECYEBEP2 BOYEUoFPRROWRENYhACRhMAYi Re atB%? anbﬁbhtﬁé 25 at om
a C1_8 al koxyhgwu@ aactahbexyl appoipabal Ckye al koxycarbonyl group, an
aryloxycarbong £o§g anfa£slkox¥ Fbonyl group, a carbamoyl group, or a
5t et razol yl bﬁg og4fe q €cyBYGRFKGP group wherein a methylene 30 group
in the CS8 cycloalkyé nayebﬁorephacedmadeheaezgrbﬁﬁyttgtoupchmevaayhbe
substi t,ut ed e o] C a
hy droxyl]uj groﬂ%w"g é Pﬁéé@ a & ”’as Pégﬁipkyﬁég%ﬁé 958&8§1§%§Hboxy
group, a carbénﬁyﬂogmnupntaOQﬁ 8 alkoxycarbonyl group, a 35 carboxyl group,
an am noal kyl grou a
di - alkylanlnoalkylp Hﬁg9p5§5§ﬁhmghEM%O§b993g£ggg ?%&F%QQ -
8- menber ed rlﬁgrﬁﬂlﬁhélﬁbrnulae -1 or I-2: ss ~~R~ N+ R WN Z C-N Z [
l - 1] [ 1 - 2] 10 wherein, in the formulae 1-1 and -2, in each cyclic
system_ t he net hyl ene group br' replaced with a carbonyl group, and the
cycle ﬁgb have unsatura bqﬁ¥§/ R6 is a hydrogen atom a fluorine atom a
chlorine 15 atom a brom om| a hydr o
group, a ClL _ a al kyl didup, or*a
nitrogen atom wth the proviso tha
cycle is 5-nenbered ring, 20 Zis a ggen atom a C _lo alkyl group
wherein the al kyl group nay be substifuted with a hydroxyl group except
when Z is a Cl alkyl, an am no group,1? Cl_e al koxy group except when Z is
a Cl aldyl, a carboxyl group, a Cl_e Bl koxycarbonyl group, an
aryloxycarbonyl 25 group or an aral koxycar bonyl group; a Cl_e al kyl carbonyl
group; an aryl carhbonyl gﬁo?p; an aral kyl carbonyl group; an am di no group;
or the follow ng group of the formula 1-3: R~ 30 NH[ | - 3]

wherein

-

XEH, L0~ @H,AR0 group, a nitro
al kéxy group, wWis GH, or a

YX{S not a nitrogen atom when the

R! is a hydrogen atom, a fluorine atom, a chlorine
30 atom, a bromine atom, a hydroxyl group, an amino group, a
nitro group, a C, ., alkyl group, or a C, ., alkoxy group;
L is a direct bond or a C, _, alkylene group;
R? is a fluorine atom; a chlorine atom; a bromine
atom; a hydroxyl group; an amino group; a C, ., alkoxy
35 group; a carboxyl group; a C, ., alkoxycarbonyl group; an
aryloxycarbonyl group; an aralkoxycarbonyl group; a
carbamoyl group wherein a nitrogen atom constituting the



wherein, in the formula I1-3, R is a Cl _ 8 alkyl group wherein the al kyI

group may 35 be substituted with a hydroxyl group or a C1_8 a%%%,
an aral kyl group; or an aryl group; mis an integer of 1 - %&% 2002

-5 nis an integer of 0 - 3, with the-psoviso that Wis not a nitrogen
atomwhen nis 0 - 1; or a pharmaceutically acceptable salt thereof. 2. A

bi phenyl am dld'herggqﬂdgr%ata P e_gl%glhlﬁ&égl‘g ; onforpuha-(dr. ﬂBlCI s _a hydrogen

atom a fluorine at orine atom rom ne atom a rbxyl group,
an am no grow@kky @roup gxwmayrkp@ witregen at@ﬂkb&yaar%b‘loL&FEda i rect
bond or a Clcal k)él@iﬁcgi%yll%r%ﬁs ad) uoram@ﬁmeﬁ%%ﬂm@e atom a

bromi ne atom_a ydr roup; an an no roup:; roup a
car boxyl grolp '-taaéﬂ‘ W rSIRA p—aaﬁ“%\‘flﬁmlg Bt otip; an

ar al koxgcar bmw{ogrcwml-ac cal Wa@rmmmmﬁlm momdbt regediatomin the
car banoyl roup may b ubstituted wt Cl IkyI gr oup
or may be a rﬁgjﬁ rg?s‘ﬁﬁscfpys]:] M HY a%l%l‘lfgo (ﬂp%u%f K I%%oggny?ogroup a
Cl _ 8 al kyl spidugvyla dricuhy draXlycambaiky) met iy hydrouppupa a Cl_8
al kyl sul f onyl, « :r%m%}{ J n r 0 r.di-
_a 20 al kyl am nosﬂﬁ’@’ny gr oyul‘|ci))| ec@h%][ a%lasgdr%ug& Qp og% %%%0 : %rgup,
bi s( hydr oxycar bonyi’) A8t Byhydireggn atems(al Edepednsomtomheth@hl@ene or a
5-tetragol yl a&r&upa %rdn?o.r?e fwwno,gean Wd}fﬂxlé. &%Oint&ﬁlﬁgr \a&g 2
-0-, -5-, -N(, c(Sl h{/ld? S )éi(
-SZ-N ( RS )nltr Fhv R i Y &F%Rym £1G1s VPRV 198 ‘{ﬁ’ouﬁ) a c1
= Ejo al kyl cardzamsxydl abuy ¢ Gl d0. 9|akwvcﬁt§}daf‘ryd>n3gl ogupol y lu;?pp R5 is ah
ydrogen atom or Cl to r erein an al kyl group in the R
and R5 may be subfijﬁlta&y vﬁfhthi% %? ‘ﬁgq‘ %up, a hydroxy group, an anino
group, a fluorine -a@-gm- &-,cmm-me-smzem ~NHBICOFNEE- ,at-OR a—c1 8 al koxy
group, car b 5Qup, 35 xyscbarbon .

13 gr(q{g ﬁér a‘ ko(;?(lyc I%{)%? @éb &

aryloxycarbony ar grolip, a®ca ndyl group, or a
S5tetrazoyl group; WheJEZBJN'ay 2002 - 6 Y is a C, _8 cycloal kyl group wherein a

net hyl ene group CQ("SE'st gt hS}QrbB@nCaJ;%ﬁlyCLaO@' kyI a8y begreppacgdcwi th a
car bonyl group, may be Substituted with_a ffuorine atom a chlofine
atom a br om%ydt%ﬁb%f‘ysl IRy 12 droup, 2akYaSihd OgvduSroxnpPel 38 Cal-ley |
group, a Cl cy&IRldRpL G @i, mma:b&rm gfayp, a Cl _ a al koxycar bonyl

group, car boxyl group n .am noal_k groyp, a no al kyl am no
group,2 r a nono- Rg ~di aaﬁ%?f:g%eﬁ’ogltéf?l’ Sr bp; 1067+ % %?o?ﬁq%w lF‘]gé(:‘s 8

8- menber ed 1@:yrd]rcgi1d¢y]t terdupy mdm dn -aryks dgfodp A5 | | - 1 ] wherein, in
formulae I1-1, I 4 t eee Reemhephaced with a
car bonyl gr oup, r%%elcﬁsﬂ;aélﬁ azﬁ%lgn@rat-%? iy tp?l(%]orl r?;mgt ornm g chl orine atom
a brom ne at &y %le@?cﬁfp ahl aﬁ‘ﬁcl"ﬂi’gr%) Uy dEexdl guewPky®Rgroup, or
a Cl _ , alkopif¥ §Bup, a fluorine atom, a chlorine atom, a bromine

25 atom, a C, ., alkoxy group, a carboxyl group, a C, _g4
alkoxycarbonyl group, an aryloxycarbonyl group, an
aralkoxycarbonyl group, a carbamoyl group, or a 5-
tetrazolyl group;

Y is a C, .4 cycloalkyl group wherein a methylene

30 group in the C,_, cycloalkyl may be replaced with a
carbonyl group, or may be substituted with a fluorine
atom, a chlorine atom, a bromine atom, a hydroxyl group,
an amino group, a C, ., alkyl group, a C, ., alkoxy group,
a carbamoyl group, a C, ., alkoxycarbonyl group, a

35 carboxyl group, an aminoalkyl group, a mono- or
di-alkylamino group, or a mono- or di-alkylaminoalkyl



Wis CGH or anitrogen atom wth the proviso that Wis not a nitrogen
atom when the cycle is 5-nenbered 25 ring, Z is a hydrogen alﬂﬂh ?2 | o
al kyl group wherein the al kyl group nay be substituted with a ya oxy
group except when Z is a Cl1 alkyl, an am po_group, a Cl_e al koxy group
except when Z is a Cl al kyl, a carboxyl 30 group, a Cl_8 al koxycarbonyl
group, an aryl oxycarbonyl group, or an aral koxycarbonyl group;, a Cl1_8

al kyl car bonyl 9%RWRID; Oanthe yE_*htB6Y yrouprnemPered kyirardbnyie group; an
am di no grouptoiulde follemi ng2group of the formula I1-2: 14 May 2002

R~ NH[ I I - 2] 5 wherein, infornmula ll-2, R is a Cl _ 8 alkyl group
wherein the al kyl group may be gfubstituted with q, ydr @yl group or a Cl_
al koxy group; an aral kyk"grogp; or an aryl grogp; XS an integer of 1 - 3;

10 n isgan integer—efvp) -. 3, w-thzhe prow-sec hgt Wi s-ngt a nitrogen atom
when nis 0 - 1; or a ar eutically accepta 8avt thereof. 3. A
bi phenyl am di ne derivative of general, formula (2)715 HNH 20 L ~z R CHz
-X- ( CH~ -Y ( 2) wherein 25 L is a bond or a C,_ alkylene group; Rz is a
carboxyl group; a Cl1_ &lkoxykdrbonyl group; an arallkbxycarlbonyl group; a
car banoyl group wherein a nitrogen atomconstituting the carbanoyl group
may be substituted with a nono- or di-Cl_ alkyl group or may be 30 a
nitrog atomin an amino acid;, or_,a Cl al y{car o %é group; Xis -0,
- N( R)-?Bor - NH- COW?‘%%JI'% m'R ?%eaf%ffﬁlr‘%@%ni(’é o‘?ﬁ"?a{] r~ to alkyl group, a
Cl _ to 35 al kyl carbeepdh gryouhi©rsys @im, otlad kye shy Tamy | grppuquprayt Hee al kyl
group being ARl ANAld %, SUPSE | M SEh P L OBy LUSIN nd" Ot P RAVe 07 OUP. 2
fluorine group}ga carﬁ%xy group ¥%4 26%2 g _ e Hay HaVe
unsaturated bonds,
R® is a hydrogen atom, a fluorine atom, a chlorine
15 atom, a bromine atom, a hydroxyl group, an amino group, a
nitro group, a C, ., alkyl group, or a C, ., alkoxy group,
W is C-H, or a nitrogen atom, with the proviso that
W 1s not a nitrogen atom when the cycle is 5-membered
ring,
20 Z is a hydrogen atom; a C, .,, alkyl group wherein
the alkyl group may be substituted with a hydroxyl group
except when Z is a C, alkyl, an amino group, a C, _,
alkoxy group except when Z is a C, alkyl, a carboxyl
group, a C, ., alkoxycarbonyl group, an aryloxycarbonyl
25 group or an aralkoxycarbonyl group; a C, ., alkylcarbonyl
group; an arylcarbonyl group; an aralkylcarbonyl group;
an amidino group; or the following group of the

formula I-3:

R?

30 __<

NH (1 -31

wherein, in the formula I-3,
R’ is a C, ., alkyl group wherein the alkyl group may
35 be substituted with a hydroxyl group or a C; ., alkoxy
group; an aralkyl group; or an aryl group;

m is an integer of 1 -~ 3;



or a C _8 al koxycarbonyl group; Y is a C5_6 cycloal kyl group wherein a

nmet hyl ene group constituting the C5_6 cycl oal kyl group may be §3§§t%§d#
wi th a carbanmonyl group, a Cl_ al koxy group 5 or a carboxyl F

following 5 - 6-nmenbered ring of the forngla I11-1: w5~ Nz 10 L 111 -
wherein, in fornmula I11-1, Wis C—H or a nitrogen atom \Mtf\the prOV|so

that wis not a nijrogepn a Ie ke nbered ng,, 2 .is a
hydrogen atom a Cﬁ_lglg9ll§g%§g mﬁereln he a?EyF grgaﬁvﬁaﬁ §u§éﬁ|tuted
w th a hydroxgybtgaonpteegept atbmnwiensnaig€l0atkylk, an amino gr oup, a
carboxyl groug,.op ghﬂmaé%!ﬁ?fﬁ&i‘;go?é‘be t8HPe §a§% @_Hégfokky' car bonyl

group; an am di no group; or group roula 111-2: 25 R~
- NH LIlI- 27 whefein, 2ihipbeptilanidine, dﬁFlVQtaV€1Wher8FByllgrééadmhereln
the al ky grog@rﬂ@yabﬁl§ubst|tuted with a hydroxyl group; 30 nis an
integer of 0 - 2; t he provi so that VVIS not, a nitrogen atomwhen n is
0 - 1; or a phar rraEed‘tq GMKALRISh e I fluNemsratan, 2 fibRAAn di ne

derivative whgtém, alBréﬂidefﬁtﬁﬁlaa(ﬁydr8§yx gﬁouﬁk,aﬁramNﬁB)groWberaln R
is a hydrogen ato to al kyl grou to 14 May 2002

g
al kyl car bonyl graﬂ%l%Y aI"% o A k31 uffo%§¥°ﬁ¥ ot Rherein the al kyl being
optionally substitutes mndhrechyuondybrgaoup,4a@lhy1eneggnopp,a fluorine

at om car boxyl 0 C 0

phar ma?eoutl cally a%cg%t abl'e sg]iﬁt%etahe%f adr%q{lérbq%e%nn/? ami d| ne dlerl vative
wherein, in satenfodnydre2yl growp; Nk Goninergaophar AuCeuti adkpyy
aCCGptab|e S %oﬁgeréoéarﬂgx 1 ér@%gheQYéa”‘daﬂﬁoﬂféh¥86hY§ ¥P8ugL Nani N

general formu is a is a carboxyl group ©
met hoxycar bon§¥Y Bh%arQPP%l @rOuBr an gyelkaxyGgasbenyl group; a

carbamoyl group wherein a nitrogen atom in the carbamoyl

15 group may be substituted with a mono- or di-C, ., alkyl
group or may be a nitrogen atom in an amino acid; a C, _,
alkylcarbonyl group; a C, ., alkylsulfenyl group; a C, _4
alkylsulfinyl group; a C, ., alkylsulfonyl group; a mono-
or di-C, .4 alkylamino group; a mono- or di-C, _,

20 alkylaminosulfonyl group; a sulfo group; a phosphono
group; a bis(hydroxycarbonyl)methyl group; a
bis(alkoxycarbonyl)methyl group; or a 5-tetrazolyl group;

R’ is a hydrogen atom;
X is any of the formulae:

25 -0-, -S-, -N(R')-, -CO-N(R®)-, =-N(R’)-CO-, -N(R®)S0,-,
or -S0,-N(R®)-;

wherein
R‘ is a hydrogen atom, a C, .,, alkyl group, a C, _
alkylcarbonyl group, or a C, .,, alkylsulfonyl group,

30 R® is a hydrogen atom, or a C,_,, alkyl group,

wherein an alkyl group in the R‘ and R® may be
substituted with an aryl group, a hydroxy group, an amino
group, a fluorine atom, a chlorine atom, a bromine atom,
a C, _4 alkoxy group, a carboxyl group, a C, _4

35 alkoxycarbonyl group, an aryloxycarbonyl group, an
aralkoxycarbonyl group, a carbamoyl group, or a 5-

tetrazoyl group;



R is a hydrogen atom a nethyl group or a 2hydroxyet hyl group; Y is any of
the formulae: 20 NHNH NH ~ N~ N \N "-- ~ "-OHn is 1; 25 Oy A
pharmaceutical ly acceptable salt thereof. 7. A prodrug which gene¥ es a
bi phenyl am di ne derivative or a phar maceuél cally acceptable salt thereof
according to any one of said 1 - 6, in vivo. 8. A blood coagulation

i nhibitor conprising at 30 | east a bi phenyl am di ne derivative or a
pharmaceutical |y atceptatfe- s@Mchanlkett Hewr dirrebn sy Eneaid 1 -

7, and a pharmtd&@é&%@@mptamebcare rloaak%/i Ra9PRY ebhacegent for
thr onbosi s or” enbol us, conprising a ‘I 'eas enyl am di ne derivative or

a 35 phar macélitia 152 a‘-’b’T%“%'alcfr t‘FR—)YetEﬁ %%%?H’F%‘@e‘ilowjam dne of said
1- 7, and aﬂh&rﬂmmdcﬁﬁ) ly Eckepind| etomy ra @romidd &bUmZOéJZ - 10 10. A
t herapeytic e thronbo%{s or enbol us, | east a

bi phenyPani di rcPeril’ vagﬁ?/%p oroh PR PeEEUHE ¢ o Ié}pa&cae% |E 1 ] her eof
according to Canye ai&afy spiahpl, -a Larahey praromee iGal by acceptable 5
carrier. BestyNode £ 0mS@F I Y4 Suta therddwentd o, Jhe, praseiial J{vfntl on is

detailed in the ol | ow ng descr| ption. In the definition regarding the
substituents 99PYP 1 WPOUMRE d?l‘f%]r’?ﬁﬂiadm(rl‘) PFoWMe PF e3SMIPMVENE i on: The

term"Cl_8 aldiylal rﬂaeblﬂéylphﬁd)@ A ad gt f SBI BRI g i 0 davdige ded 0 8

carbons, and inclu for exa nethyl et hyl, propyl, isopropyl, butyl,
isobutip t ert:BUt ] rr]Ir)iaeor Isehtyl, isopentyl, 1,2 15 dinethyl propyl .

hexyl , isohexyl, 1,1 dlnethylbutyl 2, 2d|netﬁylbutyl, l-ethylbutyl,

2-ethyl butyl, isoheptyl, octyl, or is 7 etc. Anong them one having 1
to 4 carbons is preferable and neth or ethyL_ s particularly preferable.
20 The term "Cl1_8 al koxy" neans an a\b§§¥6group having 1 to 8 carbons, and
i ncl udes for exanple, nethoxy, ethoxy, poxy, i sopropoxy, butoxy,

i sobut oxy, sec-butoxy, tert-butoxy, entyloxy neo- pent yl oxy,

tert pehPyl oxy, 2-nmethyl butoxy, hexylbAy, |séh%xyloxy, 25 heptyl oxy,

i soheptyl oxy, octyloxy, or isooctyloxy, etc.. Anmong them one having 1 to 4
carbons is prefera Ie and neth ﬁé? e;ﬁﬁx is particularly preferable. The
term"Cl_, alkyle éﬁﬁ yf@ne having 1 to 4 carbons, and

i ncl udes net hyl enein ettﬂwltﬁylﬂlcsmynmny,l ettes metlipleneneay The teplacdd 8

al koxycar bon)% an% !{Ee \gﬁ)nyl et hoxycar bonyl, propoxycarbonyl,
I sopr opoxycar onyI ut ox , 1 sobutoxycarbonyl, sec-butoxycarbonyl,

tert - baPoxycar bonyg®, 135ap@nﬁybgzyca¢pmnyﬁ fd@@gemﬁydeyba@b@hﬁbrine

neopent yl oXyCardipnyd , b il &G boerwﬂydf&p; %M&@,r b&myému% group, a
octyl oxycarbonyl,” etc.; preferably, 02 it is

met hoxycar borfyl -, étﬂ%@yc%ﬁ%’cﬁ‘rylo%ra t%r—tblﬁ]dsa?%yar%ﬂﬂ, and nore preferably,
it is met hoxycar ch‘y.‘LS dhe, tef na "l it sueic ad sy | wi e aflise p;bmxoi@@atmmmyl 5

Aot EXL%KE%““ g LSO RO e PLophenoyygat oy
ring,

Z is a hydrogen atom; a C, _,, alkyl group wherein
the alkyl group may be substituted with a hydroxyl group
except when Z is a C, alkyl, an amino group, a C, _,4
alkoxy group except when Z is a C, alkyl, a carboxyl

30 group, a C, ., alkoxycarbonyl group, an aryloxycarbonyl
group, or an aralkoxycarbonyl group; a C, ., alkylcarbonyl
group; an arylcarbonyl group; an aralkylcarbonyl group;
an amidino group; or the following group of the
formula II-2:



The term "aral koxycarbonyl " neans benzyl oxycar bonyl

4- met hoxybenzyl oxycar bonyl, or 3 10 trrfluoronethylbenzyloxyCﬂ{Mgg&bozetc
and preferably, it is benzyloxycarbonyl The term "am no acid”

natural or non-natural commercially available amino acid; preferably, is
glycine al anine or (3-alanine; and nore preferably, it is 15 glycine. The
term"Cl_8 al kyl carbonyl” neans a carbonyl group having a straight or
branched carbon chain having 1 to 8 carbons, and includes for exanple,
hornyl , acetyl, propionyl, butyryl, Rlsobutyryl, val eryl, isovaleryl, 20

pivaloyl, hexanoyl, heptanoyl ctanoyl, etc.; preferably, it is the one
having 1 to 4 carbons; and nore pre&ferably, it is acetyl 3 propi onyl . The
term"Cl_8 al kyl sul fenyl" neans an ﬁﬁkylsulfenyl drdup Ha ing 1 to 8
carbons g “and i ncl e thylthio, ethylthio, butylthio,
|sobutyth|o pent??ﬁﬁ égﬁheﬁ@lt 10" %ef? fhio, or octylthio, etc., and

preferably, it is Retisylet §io.e ’ﬂliéCYtlergrﬁOU@& Vﬂl%lel@yl llef iahykyl e my

al kyl sul fi nylpgroups favih f8a i en 8a cap@.@aﬁylaeéouacbyd38cf or  £XRERY €,
met hyl sul fi nyl, ethy Isulfrn,)é¥ butyl sul finyl, hexyl sulfrnyf, or
octylsulflnylgr%¥B' AR R Pt %r%ﬁ??p'l?r %”nﬁfﬁ&lgﬁPFPnyl The term"Cl_e

al kyl sul fonyl " nean51§namlkﬂté@éf0®yl1gL0&p havrng 1 to 8 carbons, and

i ncl udes, for exanple 35 neth Isulf nyl th nyl , but | fonyl
hexylsﬁﬁfonyl or %c%yl |l%% g d ang %é?ﬁ gﬁ?y,r?YlFé BHaloWis
nethylsulfonymot alﬂltbggémoatemlﬂheﬂhe ier&r nbno- or di - Cl_e al kyl ani no"
means et hyl agy ng, ol gL +@11&991ye£(gaé§~{9w? B4 2BVLAGLEG: . di et hyl ani no,

i sopropyl am no, sopropy am no anlno i sobut yl am no,
sec- but yl ani no, 5 iert %n@&@%%@hbamb@hﬂ?léﬁ¥hﬁathe§y0ﬁn9ﬁ@erﬁeptylanlno or
octyl am no, eggrmupge{@rably, it is nmethylam no, dinethylamno, ethylam no,
drethylanrno or propylam no; and nore preferably, it is methylam no or
drnethﬁlanlno The term "nono-_or di-C, _e al kyl am nosul fonyl" means 10 for
exanpl e net hyl am nosul f onyl ¥et hyl am nosul fonyl, ethyl am nosul fonyl,
propyl am nosul fonyl, di 'SORVOQE nlnqsulfonyl

di i sopropyl am nosul f onyT, ?o buty énrnosulfonyl

i sobut yl am nosul f onyl , i; osulfonyl tert- butylanlnosulfonyl,
pentyl am nosul f onyl he Y$§n1nosulfo-« , heptylaninosulfonyl or

octyl am nosul fonyl, etc preferably! it is nethylanrnosulfonyl
drneth?panrnosulfonyl ethylaninosulronyl 20 drethylanlnosulfonyl or

pr opyl am nosul f onyl ; and nore preferaBIy, it is methylam nosul fonyl or
dinethylaninosulfonyl. The term "bi s(al koxycarbonyl ) net hyl " neans,
particularly, bi s( met hoxycar bonyl ) met hyl, or 25 bis(ethoxycarbonyl)nethyl,
etc.; preferably tt-is Hi&(Onmethoxycarbonyl)nethyl. The term"Cl_~o al kyl"
means a strai ght qr,branghed carbon charn havrng 1 to 10 carbons, and

i ncl udes for exanple net hyl , ethyl, p{ i sopropyl, butyl, 30 i sobutyl,
tert-b@yl, pentylL h%oaphﬁm@lorréo%enhyﬁ kllﬁﬂﬁnﬁtﬁvppropyl hexyl ,

| sohexyl, 1, 1- di meghyldbul ariadd bui . -aqtmmaeﬂon - efadghut y1
hept yl , |sohe tyl, 1]Fl th%lhex%‘ -neth%lhexg octy 2ethélhexyl nonyl
decyl, or ?h?l%% Q¥YCc@fion %DﬂﬁogB t Aerf ﬁ@oﬁﬁeQHQVPnﬁ Ted"42car bons
i's prefer abl ememlg@etaryém%oeéhytutﬁn@atheculaabhmoprea‘;easabl gayThe term

"Cl | o al kyl carbo car bonyl roup having a
strai ght or I Vi io n n or
e of bf AREHEEe ST bOh R, ORGSR Tir: 10 EaFEbndtoufSt narfcRes
exanpl 80 hor nyl niacegeh, apoopionyh, abibgr gEidi sobuay€yl , abkpigarbonyl
i soval eryl, p&y@&gyl, hexanoyl , heptanoyl, octanoyl, nonanoyl, or

X is -0-, -N(R*')-, or -NH-CO-,
wherein
R‘ is a hydrogen atom, a C,.,, alkyl group, a C, .y,
35 alkylcarbonyl group or a C, _,, alkylsulfonyl group, the
alkyl group being optionally substituted with a hydroxyl
group, an amino group, a fluorine group, a carboxyl group



5 decanoyl, etc.; preferably, it is one having 1 to 4 carbons; and nore
preferably, it is acetyl or propionyl. The term"Cl _to aIkyLFML§%gy#"
means an al kyl sul fonyl group having 1 to 10 carbons, and i ncl udes or
exanpl e, nmethyl sul fonyl, ethylsulfonyl, -pgopyl sul fonyl, isopropyl sul fonyl,
butyl sul fonyl, isobutylsul fonyl, pentylsulfonyl, isopentylsulfonyl,
neopentylsuIf@py&,Che§yé§H%;93%£boggptg}éybfonyI, octyl sul fonyl,
nonyl sul fonyl, or decylsulfonyl, etC,; 15 preferably, it is one having 1 to
4 carbons; and nor¥ pFefefablyCcYriondkybt g5Pn| Yoayeinr achayhklerenyl . The
term"C3_e cygtoapkybnst®aeinagCyEkoa] Kyl cgéD8R1RRYiI §8o8pt Ray K&r bons, and
i ncl udes partlcglarl% gycLogrop¥l, CéC|O utyl, cyclopentgi ggclohexyl, 20
cycl oheptyl, P¥PEGLFOBREVYItEng FarBrBPRY AbPEOt el BpFopyl 2LHARY t SF NP ar yI
means particubaraycarbaxpbcyebup; aoyl theofplsowhngsspheayhenbenaghtbyly, or
het eroaryl su PYL] o] uryl, and preferably, it is phenyl. 25 The
term"C4_8 cy§$0g$%y¥6£ﬁ%%ﬁsE5EE§éloaIkyI group having 4 to 8 carbons, and
i ncl udes particularly, cyclobutyl, cyclapentyl, cyclohexyl, cycloheptyl, or
cyclooctyl, etc.; and it is preferabvffag?mlopentyl or cycl ohexyl. 30 The
term "am noal kyl " means an straight-Vdl kyl hélviTig an amno group and 1 to 8
carbons, and includes particularly, ngglpzbctyl, 6- am nohexyl ,

4-am nqlputyl , 2-am noethyl, or am nonmethyl; preferably, it is 2am noethyl
or am nomethyl. 35 The term "nong-gor ¢iy al kyl ami no" neans net hyl am no,

di et hyl am no, ethyl am no, propylam no, diethylamno, isopropylam no,

di i sopropyl am no, whewvéyhaninoformkdaMayi2002 - 14 butyl am no,

| Soputyl am no, SecubyLyLall gy LepLBUEYLATLBG, Chech BRETSLEDLYo Lhals

met hyl ami no, di nethyl'am no, éethylamno; di ethylam no, "I Sopropylram no, or

di i sopropyl ani nbS BPAH aohétpeaear abby, whenj thg eyaleaisndrmenkehgtiani no, or
isoprogglaninpingpe term "nmono- or di-al kyl am noal kyl" neans particularly,
met hyl am noet hyl 7" di et hy] am noet hyl , et hyl am noet hyl, net hyl am nopr opyl,
dinethylaninopropy%,1%tﬁyh&ﬂ¥ﬁaﬁﬂoﬁ9PWFdﬁe@hyhaﬂ%hb%r%ﬁ??? wherein the

met hyl anmi nobué yky1 19r&6p dinapt Byl 3abBebutiveéd Ri€h; aPhe8esRPL Ygrobpi S
rrethylarrinoethxlé dinethy&aninoeéhyl, ;ﬁ ethylaninoeag¥l. "Cl-é%)alkyl"

whi ch bi nds t9*%CRFtYBGBN%at Bnfal: 2 HeHms 3 &Y HEBIP brdarHEP a3 bon
chai n havi ng ¢rdowp 16r car bpng, adkdxysatbongkagpbep; netdyl , et hyl, propyl,

i sopropyl , 15 J t ert-b e .heg- t ] ntyl,
1,2-di%§thylp?g%£¥%aﬁ%§8?¥ %ggﬁéky%? %&%é?ﬁgtﬁ§¥ggty§? gﬁg-gé%%%ﬁgﬁgutyl,
1- et hyl butyl ,9petbydbuthe, faspuyh, Ifsokeptyl, 1-nethyl hexyl, 2nethyl hexyl,
octyl, 2-ethyl hexyl, nonyl, 20 decyl, or 1-nethylnonyl, etc. Anbong them
one having 1 to 4 carbons is preferable, cand isopropyl or propyl is
particularly preferable. The term "aryl carbonyl” neans benzoyl,

4met hoxybenzoyl, or 3-trifluoromethyl BeRgoyl, etc., and 25 preferably, it
IS benégyl. The term "aral kyl carbonyl ™ i mgl udes particularly,

benzyl ¢ar bonyl , phenet hyl carbonyl, phenyl propyl car bonyl ,

1- napht hyl et hyl car bonyl, or 2-napht hylliret l&licar bonyl, etc.; and
preferably, it is @ﬁ@?¥%ﬁar?ﬁn¥5rmﬁQaT eyterm "aral kyl " includes

particul arly, benzy], phehethyl, phenylpropyl, 1-naphthylnethyl, or

2napht hyl met hyl , e%c.l;s anEpr efadriabll yWraup vhegraiy therdlkhydr IGaRR MY
definition regarghpgribersybgithuganhyipodytogpeaupd of formula (2) of the
presenb invention: 35 The term"Cl Slkoxycarbgn F" means ne%onyﬁarbonyl,
et hoxycdr bonyl , prBpbRy28r bBRGEETi 865pP opokyclib ng e BEPBx§RaFbBhyl, 13

i sobut oxycar bomoyl a niffdolyay 20062 whébh nsés- butoxycar bonyl, or

tert-but oxyc onyl, a1t ol y o] hoxycar bonyl, or
t ert but oxycar gnyl#hgg@§%§p§9%¥%%grggﬁﬁgg%pgésgﬁgghgﬁ%ggg onyl. 5 The term
"Cl_4 alkyl" neansd4a stAabghheoylbmidiheddesivohivhawhernainngin said
carbons, and (Jghy gs(%yg exanple, nmethyl, ethyl, propyl, isopropyl, butyl,
i sobutyl , or tert-butyl; and preferably, it is nmethyl or ethyl. 10 The term
"Cl_4 @yl car bonyK" ifeaflsrac€arBéRyl-group having a strai ght or branched
carbon chai n havi nghdrt@n4 carbons, and includes for exanple, hornyl,
acetyl, propionyl,_butyryl r i sobutyryl tc.; d.preferably, . it is
acetyl or propionyF.:T% %f&yé%ﬁ$ﬁm(ff§@t: I aiwyPiQXéaﬁ§°§pcy8ISarkyl group
having 5 to 6 carbons, and includes cyclopentyl or cyclohexyl; and it is
preferably cycl ohexyl .



The term "Cl_4 al koxy" neans an al koxy group having 1 to 4 carbons, and
i ncludes particularly, nmethoxy, 20 ethoxy, propoxy, i SOPr OPOXy, ngrzgﬁ,
i sobut oxy, sec-butoxy, or tert-butoxy, etc. Among them nmethoxy of et hoxy
is preferable. The conpound (1) of the present invention may form acid
addition salts. Further, it may formsalts with 25 bases, depending on the

species of the substituent. These salts are not _restricted insofar as they
are phar mace k¥ 9a3F RRIVEDIHNE Hnd ihel wddlpErEveEPRYLyIraPReral salts

such as hydr el ifehdydnalr aeidr; dptdraiaadivdesuHGgIRIE wiltit rat e or
sul f at e, etc.;sch)qrqqia}a;c 30 sul fonates such as nef.hanesul f onat e,
2hydr oxyet ha 5 BIP p-4To | e HFIRAt & etPEIMh R Yarf ¢ car bonat es

such as acet ateesbdxyi ) lgmygacet at &, py @likesatoarbondllatgougi;t rat e, mal onat e,
succi nage, glo"it r%}%rn‘?acgeqlaé'%afl%”c%te ta%elleeast el’t r@'leq_fte f or 35 mandel ate,
etc. As salts w kbases, SAlts Wit organi ¢ bases such ‘as sodiumsalts,
potassi um salts, rlagnedi lrhpdwnysandgligieudesdivas igre atheinsiom sal tseyidand 14
May 2002 - 1Go.5itsS (4 h organic bases such as nethylanine salts,

ethylam ne salts, lysine salts or ornithine salts, etc. are included. The
preferred conmpounds ot tHEG%vention are found 5 in Table 1. Mre preferred

conpounds of die igheatidosu tarea Jdomeesrgs: adjlecidd lad dherddes .f ol | owi ng
compou nunbers, ,anon oNno s listed jin. l.e 1. ound No.: 23, 29,
30, 31?6153, 54, 57",a' 58%‘ %&@fg‘q’g&“{’ﬁ%“eﬁer}g‘}%bcﬂﬁ Wf’%f‘go’t[‘zo,l“lzl, 156,
166, 168, 20»er=ml 2Be;mudGy, (2244, 245, and 246. The representative
strategies for syhthgsizi cp;orrpounds of fornmula (1) of the present
invention are detailed in the follow ng description. 15 According to the
present inventionR’i ASt ReCeabexyhafrStRr P¥ng BOHPOUHEZrBPNY At SFABHE} at es
have substituents ywhigch d.nflgienggrhe, reacti on such as hydroxyl, am no or
carbox¥l, etc., it is preferred to adequately protect such functi onal
groups £o carry oMtN&SE T eact i on, 20 and then detach the protecting group.
The protecting gr@ipiksanaydkrbgehedtongobameaBylt gksupnerwhi 2h is usually
enpl oyed on hes ect i vtq_\y ubstituents and does not have an adverse effect on
r

the ot her el efent s ¥du g g&roélt?ésses of the protection and deprotection, and
25 includes for exXamd eny rafaldhd sidrpiula@: | al koxynet hyl ,

tetrahydropyranyl, acyl or C, _, al koxycarbonyl as a protecting group on
hydr oxgl; C, _, al koxycarbonyl, benzyl oxycarbonyl or acyl as a protecting
group 6B amino; and C

— al kylnyrps a protesti ngngroup o cakboxyH The 30
deprotection reacti can arri ut a ding t roces whi ch are
usual |y practiced on xespgcti Xe protecting gro . yAnD nftrilNesophi ch are
precursors of the present compouhds of fornula (1), compounds having an
oxygen as X 35 can be synthesized, for exanple, according to the foll ow ng

reaction: 14 May %"(g)Z - 17 R R NC~r ~1 \ (CH)mBr Yt _(CHZ) nCH /
base NC ~ | | ~ (6H~ (CHJ~ Yt LRaL R~ RRS5 10 15 20 25 30 35
25 or a pharmaceutically acceptable salt thereof.
7. A prodrug which generates a biphenylamidine

derivative or a pharmaceutically acceptable salt thereof
according to any one of said 1 - 6, in vivo.
8. A blood coagulation inhibitor comprising at
30 least a biphenylamidine derivative or a pharmaceutically
acceptable salt thereof according to any one of said
1 - 7, and a pharmaceutically acceptable carrier.
9. A prophylactic agent for thrombosis or embolus,
comprising at least a biphenylamidine derivative or a
35 pharmaceutically acceptable salt thereof according to any
one of said 1 - 7, and a pharmaceutically acceptable

carrier.



(a-1) wherein R, R3, L, m and n are as defined in formula (1); Y1 neans a
substituent Y defined in fornmula (1) except for the one havinq4h&!
structures defined in the fornula I-3 as a substituent Z on Y, Y2002
hydrogen, fluorine, chlorine, brom ne, _hygyoxyl or protected hydroxyl,

am no or protect ed amno, or Cl_e al koxy. That is, as seen in the above
reaction (a-1), i iles mglch ar e, recurso s of the conpound of the

i nvention can be p duc%d ST AP HY a?%%ﬂ%l PEpFRERAPRBIBYOF SPRALPE: v1-
( CHZ ) n- O—Icmmﬂﬂriasiragv aat beast a lbiphenylamkgtinbraardeatmvéherpaesence of

bases. DT eovet RUDNG. [UL{ 11 5l el 8L e B YR 30L3e OL LBEARLESEA any

conpounds of Fo7 ving an Oxyg

synt hesi zed, ¢m¢ @ﬁam@i@ laectr dang @ ophaeméothbitaylyeactephabBe ~ (CHZ) m
8r I Yty(CH) f%}é base Br ~ (CHz)mO (CH2)~ Yt R | 8 ~ (CHZ) m O (CHZ) ~
Y ¢ RO O-GB NC ~~ H(OH)Z NC ~ / ~ (CHZ)m O-(CHy)n Yt Pd(0)/K, CO-
L O-Owe (a-2)Bestisiody Do argpingheye th@iInw@ationm and n are as

defined in fornul arfd)prddenalsvénibst 16 Ugatal1 def inednbneb 18U AG( 1)
except for the one haV| ng the structures defined in the formula I-3 as a

substituent ZYFCHPEIGHat s, nitriles which are precursors of the present
conpound can be prDmucm@ @qfﬁmxtﬂ@naf@@@ﬁalm@ptnée@ﬁﬁdtbyuéﬂtﬁuiﬂ a

Y1- ~-OH with a,d ial, -br 5 i odo | al k brom de in the
D esendd of reubiohd METROERLE (b E e T e Bt oRt On® 10

i ntroduci ng subst |Tluerrterm COVe el t h@a%u&tbm@n%robystmight
monocar bonyl %A%ﬁrcﬁ@m%wiﬁélp%é%pég 3b519(§m P?(Ji%%r%!r)"ftchggl dand

then carrying out the cou eacfion a Cyanop g
derivati ve. W’@E%rlm@é‘?}ﬂor\e%‘w%heﬂ??&%r s-’e%‘bPF‘PPYbac wenk, 15 (a-1) and

(a-2) is carriesb@il Ust&st-abh PP} i Se@bPE] $8bVSShcyBUChsGSeh €Y1 ahydpof uran
or diethylether rotic drocar ons such ﬁ fefaﬁgg or {oluef aprotic
pol ar <8l vent @ﬁl LRI oD HoReXY ke ut el THLPRLRY IRYEY L 2t as
bases, a net a&mﬂdﬁlm@&a&b&ttﬁmwynp meﬁmymbﬁﬂyb)(lﬂgoh@ptﬁl hydr oxi de

such as sodi um h I‘OXI de_ or as m [ OXi or _a netal de such as
sodlunlhydrl %f ar%??@%a Tﬁétgeag%?on bg%%%éd%n%lh% l“%ogcﬁ?or 3 - 72

hours with st4r¢aurtg3n$’r1e$ ema@feyrable@n@amtlexdlm ethpDd is80C for 8 - 36

hours, usi ngeggor #@W%f@@eré@l@bsm ute aliphatic ethers such as THF or
ether. The reaction for roduci ng a substituent: -L-COOMe to ethers,

whi ch 28 the secorBh&tEr®f" Feactd DFPIR" zyearb%rﬁrbealelswy B YU 1&%%@% ng to
the fol I ow ngy 3@, reacd +Ess | 'én&rlrﬁélﬂde£ i ﬁoNbéw&@[st@nyA\@ﬁm

i ntroducti on of carbon npbnoxide (in the case that isS a bon : Iodlne can
be substit ut edtRP¥H MREPRESEar BIPRTORYHUp %/t%l’i‘%sojr%‘i’?lﬁt‘?’ﬁ%’ et hers obt ai ned
fromthe firsiestieptaty/ e@ﬁt{tﬁhtﬁmﬁ) péEnt i exyet hesoben egtioxyg, bteat ent

pal | adi um cat Shysh 8, PASRSCRY RN S P AL Yo "EeShEl FS.) ! et hv! am ne.
25 heptyloxy, isoheptyloxy, octyloxy, or isooctyloxy, etc..
Among them, one having 1 to 4 carbons is preferable and
methoxy or ethoxy is particularly preferable.

The term “C, ., alkylene" means a straight alkylene

having 1 to 4 carbons, and includes methylene, ethylene,
30 propylene, or butylene.

The term "C, ., alkoxycarbonyl" means
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
sec-butoxycarbonyl, tert-butoxycarbonyl,

35 pentyloxycarbonyl, isopentyloxycarbonyl,
neopentyloxycarbonyl, hexyloxycarbonyl,
heptyloxycarbonyl, or octyloxycarbonyl, etc.; preferably,



- 19 optionally phosphine |igand such as triphenyl phosphine, and stirring
for 3 - 48 hours under roomtenperature or under heating in aq j@nn @ ere
of carbon nonoxide. Preferably, it is carried out using, as a 4 é

bi stri phenyl phosphi ne pal | adi um or pallad%yn1acetate and as a base,

di i sopropyl et hyl am ne or trlbutylanlne 60 - 80C for 12 - 36 hours. (ii)
Monoal kyl ati on usin ani c zi_nc reagent %4n the case that L is Cl_s

al kyl ene): | odfndSc %ﬁtBQ %a§GB§Hﬂvu€§&qﬁﬁﬂé il BF dieilot ving the ethers
obt ai ned fronbtBexicagsbodydp ahdr et prefarbbland i viad ence pal | adi um
catal yst such a% tetrak strlphenylphosphine pal l adiuminto the sol vent such
as THF or gﬁf@ﬁg or }dluene, or a mxture thereof, adding, to this
15 solution THF swhattemmcdaraﬂnkwgaabbmw12im@ananphénaﬁydarbnny&,

1- Zn- L- GOOMWe 44 ature or under
heat i ng, Prefngggtﬁ&&B&yPgrggﬁ éd O%e@ﬂ?ﬁ?ﬂ&%ﬁﬂ&d&%ﬁB#%? 3

tetrakistri ph@h}ppﬁﬁbsnpmcs@ibp&mlurrpafnd—a@télosmw@noxmbcmb,t et -; 80C

for 6 - 36 hoyps. Iagegbgmgnyh@thgnpwghga rHamyihi rd step of the reaction
(a-2) can be carrlegﬁout rea nono ide with _cyanophenyl boraonic

acid in presence of aFF£E|GﬁFéi%QWV§Frb?WW§"r§§@ﬂ%ﬂ??ﬂ%ﬁ%ﬁﬁ¥FQEﬁﬁﬂX%fby
heating, 25 withegshbkybegzilokycarbbayinneiald-de obtained fromthe second

step of. the reac - d bival ent pal |l adi um catal yst su
el | aditin acef ALt SbrbReEhyARERAm P B arbonydon She’ i At e aRab L
triarylphosphmnesstbengdoxgcahbonyanoblphenyl conpound of interest. 30

Preferably, it is eﬂgrltggmougm%oﬁga &\Safn 2 ra Rl IOUS ndiIEINE )

anong nitriles whi are precursors resen ounds
(1), conpoundgomaﬁrﬁgaélﬁl?V@géﬁbég RN AR b@l§ynmﬁ@§eyablﬁmnl%manple

di 35 t 1 2 Q
RCTR NG -1 biybifie; opifMe bEABhaRAR: e pl hepd Brsfw]a?o b s
base | 1~5R~ yl:h.RsRs S/R~ NC ~~I (C~-m N (CH~ Y~ ~/base( ~ Ro R
RO 10 (b-1) wh - Jdef d f |
means #Iuozine?rgh or| 85% ghrﬁeaiﬁya?gféPngi p%&%@%t@h% oo aé%ﬁﬂ@m)or
protect ed am heying GlsBrathxyorobraacheﬂycamh@mybhannuh&nﬂng|HUEnt Rz

defined in fopmibapbll, Ynd"eAESuACSURSL LYSRLIY JRAgd | ndduymul a (1)

except for the one having the structures i'nthe Formil 3 as a
substi t uent zpéﬁpyonmﬂ@ §M§Yérs&§§PPFNéﬁﬂ:RV@%@EWﬂIfGﬁQ%Riﬂiy and aryl;

Eis 2G@ | eagipgis QUphéuﬁh $,Chkpthne 1br%'f' 'Z‘)Q:ta! lne ethCW oxy or
sul f onyl oxy. E N% ogH B % d@¥ CH~~ Y~ 5Y

- (CH~; , NHAr /pggg@rpbln SRE E QQGRQa(’BHS) 1\Aﬁé’réi ﬁaﬁf"”ﬁs gnd rﬁ°raend n
are as def|neﬂreﬁesabtgrnmta1elhce891nean@rbbu@mwﬂe chlorine, brom ne,

hvdr oyl or prorecked pudfow! . afpg ot pLaLect gl n ia GLg abkanys o

met hoxycar bonyl anbng su ine rmul
substituent YgderpnkaVingf ér kol & G§¥b9ﬁ§epﬁnﬁoﬂnpﬁﬁd@@eﬂﬂﬁﬂaﬁ?mﬂﬁ?

Struct yees 35m€€ﬁym%91b” b@ﬁyﬁ@hﬁﬁ'abht§1%%1% sybgdultyaics, on Y, Ar means

aryl; Eis a IeaV|n% rouR such chloi'i ne, .brom ne, "i adi ne, acyl oxy or
sulfonyloxy. pentyl€hi exylthlo, heptylthlo, or octylthio, etc.,

and preferably, it is methylthio.
The term "C, ., alkylsulfinyl" means an alkylsulfinyl
group having 1 to 8 carbons, and includes for example,

30 methylsulfinyl, ethylsulfinyl, butylsulfinyl,
hexylsulfinyl, or octylsulfinyl, etc., and preferably, it
is methylsulfinyl.

The term "C, ., alkylsulfonyl" means an alkylsulfonyl
group having 1 to 8 carbons, and includes for example,

35 methylsulfonyl, ethylsulfonyl, butylsulfonyl,
hexylsulfonyl, or octylsulfonyl, etc., and preferably, it
is methylsulfonyl.



14 May 2002 _ 21 5 10 15 20 25 30 35 The N-al kylation of reactions (b-1)

and (b-2) can be carried out using a condition for alkylation %q%cr?égi
known. That is, the starting material, biphenylal kyl brom de ca 14 cted

with amnes of formula : Y1- ( CHZ ) "-NH» in the presence of mneral salts
such as potassium carbonate or am nes such as tertiary am nes which act as

a base, to produce condary _am ne his oung of _the present
i nvention. This coﬂﬁ%uﬁar@anm °re35t§h &ﬁtﬁ 5?k¥ﬁgﬁﬁﬁa a&gﬁpsof f ormul a:
REto producmeahybaMLaoy dimeehyhanhnos etbyipmind,opropy lpmdaent

i nvention. 313@9% ?$fg§t|9€88 ﬁy g&&hgd 85?? gggng 8eﬁ Xi ng am nes

with al kyl ati ng ag € rns and stirring
then for 1 - @Bbhbnl@mynqerbubﬁlamgnOundepbubwhﬁmenper§99réu@wlamd@p,

heatings Usualbye- BH@yiEﬁEﬁb0”ﬁeﬁ£§l§ﬁiﬁbedheﬂ§lﬂﬁhﬂg fepRyRargnd]i Rer al
salts such as potassium car bonat e or sodi Um cafbonate or grganic tértiary

am nes such a®CtYiaRhYPanthe- orPp§EPERRLY rahl &8i REEh¥d R8BI vent, al cohol s

such as net ha@gheehyeaxhﬁﬂel ebum@ﬁ@ﬁbpnaléuny1aﬁlh@n6@npr@pyuah@@a¢ or a
sol vent s mhlch not i nf uenc t he, reacti s THE
bgy

a
acetonitrile,® mi xEut ?ﬁEBEEleaP PﬁedFQFERX AP at i ng
agents to am nes oThé ﬁ@rm 1ﬂoho Poefdiad] y, alky$amdnesalfanyalkmpkanisng

agents 410 a”‘g&? éﬁéﬁg?@ &egn%lém notit ?Bngﬁr”ﬁ&ﬁggﬁg§EH5608619Bﬂ§gh

heatlng, recursors o
pr esent conpo@h@@lémlm©$@tfgnyh) pE@nﬁbﬁmdsoﬁuifﬁgYé,sulfur as X can be

snt hesi zed, f@ie@fﬁm\fno@&f,%%ﬂggigobb%fth%;g%ESﬁgal ons (c-1) and
(c-2): R~ NC\ ~ ~ ase NC ~~~ \ (CHy)m
S-(CH-~ i rq¢&n%epq9pqum1ne§ub©92yl,2 ibyg éamsneeuésogmlz5 wherein R1,

R, L, m andoit I&nﬂﬁoﬂ@if@@ﬁllnlé@lbﬂtli/ﬁal(\ihosﬁ@fa'ﬁﬁm fluorine, chlorine,

b h d tecte tected Cl_8

al Koxy TSor et oYLy BORGTOHbF R Ehbst P on EREBhPRBLPAY For mil & (1) YL
nmeans a substpémeylam&meémhednyh fberylan{Apsek€epylfor the one having the
structures dofleth L A0S, {PORY 3 Lz 588y FagiiSLLLEERELZ B0 Y and E IS a

| eavi ng group S brom ne, |ne nate. R’ NC ~~~ \
(CH'", SH preferably, it is methylamlnosulfonyl

dimethylaminosulfonyl, ethylaminosulfonyl,

20 diethylaminosulfonyl or propylaminosulfonyl; and more
preferably, it is methylaminosulfonyl or
dimethylaminosulfonyl.

The term "bis(alkoxycarbonyl)methyl" means,
particularly, bis(methoxycarbonyl)methyl, or

25 bis (ethoxycarbonyl)methyl, etc.; preferably it is
bis(methoxycarbonyl)methyl.

The term "C, . ,, alkyl" means a straight or branched
carbon chain having 1 to 10 carbons, and includes for
example, methyl, ethyl, propyl, isopropyl, butyl,

30 isobutyl, tert-butyl, pentyl, neo-pentyl, isopentyl, 1,2-
dimethylpropyl, hexyl, isohexyl, 1,l-dimethylbutyl, 2,2-
dimethylbutyl, l-ethylbutyl, 2-ethylbutyl, heptyl,
isoheptyl, l-methylhexyl, 2-methylhexyl, octyl, 2-
ethylhexyl, nonyl, decyl, or l-methylnonyl, etc. Among

35 them, the one having 1 to 4 carbons is preferable, and
methyl or ethyl is particularly preferable.

The term "C, .,, alkylcarbonyl" means a carbonyl



~R RO Y~-(CN~~ E J base R NC ~~~ 1 \ (CHZImS-(CH~ Y~ R3 RO (c-2) wherein
Rl, R3, L, m and n are as defined in fornmula (1): RO neans fl_@q\ai ng 2
chl orine, brom ne, hydroxyl or protected hydroxyl, am no or prat ¥ 29
am no, Cl1_8 al koxy, or nethoxycarbonyl _anpgng. substituent R2 defined in
formula (1); Y1 nmeans a substituent Y defined in fornula (1) except for the

one having the structures defined in the fornulg 1-3 as a, substituent Z on
ViCand E Ts TR aub SHERSAE (AT oPFABCRBAGARRRON| GARAB. haPing 1
sul fonate. Theothd ceditesnd ) cand ohnoludesctoonexémple, ahdrngl?) acanybe

carried out | NG, nai t . or.thi i f) I whi LS_known.

Usual ly, it :ﬁf%ln%’%g’ %@Hﬂ%’% k@%%ﬁ?#ggé’wbgg‘%ﬁ?bl %Sé?’a%%ré{gfi onal rate
in suitabl e splvweiewli hexenqyksdreptaiophsesctashyds sodhpayhydeoxi de or
ammoni ag and i X rd tdem u i 9g, ; Under o] efratlre or under
heat i ngsf or S%éérér% es to QBnEﬂlgéufrgf%Alspg égl ggn?{lgcghngggﬁdg \E/\Akw;i ch do not
act on the rehcd3eRPRUcPrd NRErprefendbly  DM- 5% 26PL¥heClre enpl oyed,
and as a basepr&ethayn hydroxi de, ammoni a or cesium carbonate, etc. is

enpl oyed. The reactions are carrieq oyt preferably by mxing at the 14
May 2002 - 23 rat B &ikyiCihato d‘géwﬁ& AN er?dysl:aé‘ - 5:1, and
stirring undexlkywlsnlBsper ajrwep diawiverl heat 1gcapboR, nandt €acladéd

h . | £] i i to 5 i dati h
o o e £ ol o e AL ORI Lol £ 1o Pl S EBRES 0 ol Foxi de.or
sul fone as X mmpil s @unpouirsbfopwswl o), RetedsCEdbnyls (CHz) m
S-(CH-—~ Yt f = = | Az~e | R Rt
NC( ~~~ 015 ~g~33‘£\@€s‘{10f$ r§ﬁ?‘%§°%%¥%¥ lLs§SR°?%it%§?§Fﬁg¥§? R, Lom
and n are as RRAPGRSEY IFHLEPHF miexyisulfenykanieptvibsnhEONEA) or i ne,

brom ne, hydrépey10f1 B0k EC iRshyysli DRyl prdNodeEy DEQL e6hpU, agtao, Cl_e

al koxy, _or nethq$¥c roony) anng§1s§?st|tue t. Rz defined in ﬁrnula (1): and
Y1 neans a sUb<t} Féb#yﬁ’%ﬁﬁ¥§l ¢ MABRFI A ¥9)4 KREPPRFor 2RAe™BR® havi ng
the 25 structpreferxifinedit nid heedlof sl Bfdnyl asr aeshipssulienylZ on Y. The
oxi dati on of reactj,on (d) c be carri t according t rpcess
described in Ji kke‘fﬁh?(atg(gea & %(;hz‘a ciyﬁléoazerﬂ??'o%dilﬁ%[h‘cj ,az%,’c%?g%ﬂg C %f/%‘t”ﬁesi S
30 VI - het erloetigneni net & |darmrehemnd cipoludss -papt 83801larBy3, edited by

t he Japan Chery ]@plci ' 1}%p?ll 5 ti ' i ed out using
sul fi des or ?{H(?%H u’siaér#gcolar}f%o ol's és/%%%&ges.%%'er ?iértlﬁg%%f, etc. as a
sol venland M ssaP ey 0 Ypretiett ¢ ard dis IBrefeapetYodic acid or

m chl or oper beRzoi sprasidyel, . €t c. as an oxi di zi ng agent under cooling, under
roomtenperature o under heating with stirrin f]gj('mBO mnutes 1o 24 hours.

14 Moy 2002 - 24 bl YE the REATS G U1 ST R FHPOSEC MR 1o 12
Hours at 0 - &00 gtodre duh sad fphrenys qor atapledhy by dr-hdfehoargl asudh-

80C. as pyridyl or furyl, and preferably, it is phenyl.

25 The term "C, ., cycloalkyl"” means a cycloalkyl group
having 4 to 8 carbons, and includes particularly,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or
cyclooctyl, etc.; and it is preferably, cyclopentyl or
cyclohexyl.

30 The term "aminoalkyl" means an straight alkyl having
an amino group and 1 to 8 carbons, and includes
particularly, 8-aminooctyl, 6-aminohexyl, 4-aminobutyl,
2-aminoethyl, or aminomethyl; preferably, it is 2-
aminoethyl or aminomethyl.

35 The term "mono- or di-alkylamino" means methylamino,
dimethylamino, ethylamino, propylamino, diethylamino,
isopropylamino, diisopropylamino, dibutylamino,



Further, among nitriles which are precursors of the 5 present conpounds of

formula (1), conpounds having an am do |inkage as X can be syqaaf éﬁ& for
exanpl e, according to the followi ng reactions (e-1) and (e-2) NC ~

| I ~ (CH-,n NHRs Y-(CH-no-C NC ~~I ( = {£H=)mNRS O'(CH~ Y~ 10 L R~ | R~
Rv Rv (e-1) 15 wherein Rl, R, RS, L, m and n are as defined in fornula

(1) R meanspliyebhifo CQ%BBhEg}EHERg‘”Eec DR b Pk gel 8 Ty o

am no or protected am nb CAPDoryIF®Aong substi t uent
RZ defi ned |nbﬂ§yhaman91)etv n?ﬁﬁﬁeaab&bstntueﬁtm¢t@@ﬂ6m69020 in formula

(1) except foalﬁaehgmsmmaalnatagﬁaﬁaﬁecta&@%hQQBhaﬁ@ I3 %oggﬁgﬁh%o -3 as

a substituent Z on & is hal ogen, yl oXy, p-ni'trgphenoxy or

hydroxyl, et cOT/fiigpppoRyk@aming; (EPPCﬂeFﬁCPFeﬁerébGGHI}t 16 N (CHZ) ~ Y~ ~m
,O;]I Y~ (sCH=) ag&hﬁsf aﬂnmon RSel:.hyl(hmRﬂoR\/oﬂ:elabp?.lQp‘ﬁlﬁthBhR'l R, Rg L, m
and n are as defined ip for uor i chl orine, bromine,
hydr oxyl or protecfgﬁ ﬁ?ﬁ?ox??no n%ﬁodbrngggiéﬁﬁéﬂa&gyﬁo meang al koxy, or
met hoxycar bongaratonfjaslipst netbplaRZndethgedd ddmbahyibainbepthys,neans a
cubst et Y0l a6ddac Dy LA 4L SERSRLT O B GTRAbRN RS
May 2002 - 25€tBYl@m15020025130d36th¥lhalogen0padylmﬁyhy@amnnpbphgﬁoxy or

hydr oxylg, €t cCqypT, 1 nd arried out using a
condltﬁgn fOrogﬂ??g???ﬁihﬂ?éoﬂ?é&%ﬂ b8t E?e?krﬁﬁgg anﬁdgé can be obtai ned

by ni xi ng actRgEhuerRiBPETRYEL of deaﬁsawﬁménaeﬁ ylwi PK GFPHE2BORPEERIS i n

suitabl e sol vepf s meﬂm'prmﬁ@lp%quddoaea;fsﬂ di¥ régen adsm. asASz tnbéhr?é?td ve
derivati ves of car l'i c, aci for u ti,ve esters_suc S ac

ol | dos. " i Xl ERt AR AN RGP EABGRE AT BPBpRBRGH PEPnoaetemdD oG eaPaRae:
cooling or unded isofioteapemplayemébhy3) athyneSpt0p24 hasbpropyef,erabl y,

ne in_h ge dr b uc i chLar aliphatic
ethers ghch 22”%*@ o$§é89F2¥re §£ 89%y§6|§ géu§ﬁ8a§g§%2?6n|tr|le or
DMVF, or a sol veppentXiurd, 2hén@@thybsrﬁgyﬂerheavy,amsnngséehlaé—

tr'ethy|a”1”ed§§e9H§f§ut§1 02 ZZQEﬁEQHyibut}ﬁ hQUéEh ébﬁe 1{hgse am des can
be obtai ned by the ton densati on between am ne$ and car oxyllc acids in

presence of cBRUEhRAEYhHg BERRY Y. siigphgBt¥ar béoMekhdébexyh t s case,

hal ogenat ed hygtRgaRERPS Suﬁby§$ PVELRy1RBkOLOf AbAyaS sol vents are suitable
whi | e Ndi cy Iohﬁéylca

1 et hy 29 3- ( IS T AARRRBLBB0Y S caP BB | RGBS EBPBongPEi PAYiBSofe,
dlphenylphosphorylaarHensoisdpeéhytpbmephanyl¢saprdpyarersprbgplelas

condensati ng §p§Q£§UlJP$%rSg8Eég§b%8 usual ly carried out under cooling or
erature

under roomte ours. Moreover, anong nitriles which are
precursors of the Bh@sbﬁrmcbﬁpbbﬂdgbGﬂYibrmﬁaas(mynzemhpoénds having a

sul f oneam de REEHELYHENBSYX cap Be¢ 3y RiHESbAREEN ieén96§mplstcaccahelng to
t he follomnng reactlons ¥ f-2): RR R dyN (CHy~m NFi Rs
Y~- (CHZPnsO, -REeRergbiyy l-t( bﬁ YO (CHZ) W~ v O R~ Ra L RO Rs

The term "aralkylcarbonyl" includes particularly,

benzylcarbonyl, phenethylcarbonyl, phenylpropylcarbonyl,
l-naphthylmethylcarbonyl, or 2-naphthylmethylcarbonyl,
etc.; and preferably, it is benzylcarbonyl.

30 The term "aralkyl" includes particularly, benzyl,
phenethyl, phenylpropyl, l-naphthylmethyl, or 2-
naphthylmethyl, etc.; and preferably, it is benzyl.

Further, in the definition regarding the substituent
in a compound of formula (2) of the present invention:

35 The term "C, _, alkoxycarbonyl" means
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,



14 May 2002 - 26 5 10 15 20 25 30 (f-1) wherein Rl, R, R5, L, m and n
are as defined in fornmula (1); RO nmeans fluorine, chlorine, bgg@in 2

hydr oxyl or protected hydroxyl, am no or protected am no, Cl_ ﬂﬁ?8?, or
met hoxycar bonyl anong substituent RZ defiised in fornmula (1); and Y1 neans a
substituent Y defined in formula (1) except for the one having the

G %5 SHR IR e oA ST fhelen it 1
R3 ( f-2 ) whereish mthqycqbonyl methexycarkoryl deprneertn fornmula (1);

RO means fl Uiy QYBEdE, HOMHEe @If@g(yﬂ,lplr peojgcted hydroxyl, am no
or protected am no, Cl 8 "al koxy, or nethoxycarbonyl anong substituent R2

defined in fSSRNAYCATPARY v1” means a substituent Y defined in formula (1)
except for the onerlw@wedign t'hg S| ralkyl esnetais neds traidiet for nbit@andhddas a
substituent Z on Y. y}r%e. rerracti ons, of (%/- 12 and (f-Z% can b(g caEri ed out by
reacting an am e W TH Htt %/‘élrb%r]r VaRi tes B?O%%H%Iﬁ cl%%?‘?j ¥ nQhitanle

sol vents in tranplesengetiofl bastisyl o propipte Ssbpoepyl dsboetylnterest. As
the active derd I ES ReVol ci al i de; | rapl e,
and the reacteilgoo\rllrﬁ%é c’arc%f e’?sjé%%;m;l %%ﬁl%g%né#%fdgﬁ%ﬂé% i:a'er oﬁ%slgg{(a:ﬁ;gsgp

di chl or oret h&tdYlal i phatic ethers such as THF or diethylether, a sol vent

such aggacetoni trigre GeddFic,0r, G MDAy T Nansohy et SaBSory1 OgrodPC for
1 - 24 hours, using tertiary am nes such as triethylamne as a base. ‘Al so,

anong nitrit @R &t I EurVorRrapched cagbopghapponaving brkQent
conpounds of 4 @yapHdnd,l)and QmELUSs hedt Ngx@nplea sbrmgl Jr&ca@sy X, can be

R AR T\ bR 8 888 e Rttt T
L Ra RO RO ldt(gi)smiail_n cR‘.L,pxRbpi_ttnyIn and n are as defined in fornula (_1):
e oy SRR R B e M Lt Sy il o
having 5 to 6 carbons, and includes cyclopentyl or
cyclohexyl; and it is preferably cyclohexyl.
The term "C, ., alkoxy" means an alkoxy group having
1 to 4 carbons, and includes particularly, methoxy,
20 ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
sec-butoxy, or tert-butoxy, etc. Among them, methoxy or
ethoxy is preferable.
The compound (1) of the present invention may form
acid addition salts. Further, it may form salts with
25 bases, depending on the species of the substituent.
These salts are not restricted insofar as they are
pharmaceutically acceptable, and include particularly,
mineral salts such as hydrochloride, hydrobromide,
hydroiodide, phosphate, nitrate or sulfate, etc.; organic
30 sulfonates such as methanesulfonate, 2-
hydroxyethanesulfonate or p-toluenesulfonate, etc.; and
organic carbonates such as acetate, trifluoroacetate,
propionate, oxalate, citrate, malonate, succinate,
glutarate, adipate, tartrate, maleate, malate, or
35 mandelate, etc. As salts with bases, salts with
inorganic bases such as sodium salts, potassium salts,

magnesium salts, calcium salts or alminium salts, and



15 defined in formula (1); and Y1 neans a substituent Y defined in fornula
(1) except for the one having the structures defined in the fa iw % do2 -3 as
a substituent Z on Y. That is, compounds having a urea struct A May 2002 an
20 be produced by reacting, as a raw material, amne with i socyanate
derivatives in a suitable solve under cooling to heating. A solvent used in
this reaction can be DWF, THF, di oxane, dll%h| or oet hane, chl oroform
acetnitrile, DVMSO benzene, or toluene, etc. 25 The nitriles which are
precursors of the conpound of the present |nvent|on produced by the above
reactions (a-1)5aths 2‘)”“‘( l?rﬁ)anlfbb?fes(ﬁuci‘)‘ ag dephylegine galss, (e.2),
(f-1), (f-2), aethybimiyen dadtsonugstied saltdheobiqhethias dahes degtvati ves
which are a co n 30 present invention by the reaction of

am di nati on asn?P%ll%]v\gi &J}QR Hj~~~ NC ~ (CH)m X-(CH,)~ Y~ R110 ~ |
~ (CH,_~n X-(CEi,)~ Bhe \Hrefe\rl’éeé ggMRORNGE ‘?& thel&"lV&Vt%OZare APundR- HN-~
H2N -~ ~ 5 %im%tﬁﬁ-l?])ll YL ~\R~ L ~s RS (h) wherein h-, R, L, X m
and n are as defined,dn forpd %ﬁélbomgow‘i@é’”}?f & ukst E??Qﬁ Y. defined in

formula (1) except for the one e structures ined in the formula
-3 as a subst.?%&ﬂurzi%ﬁwuﬂgeéobhe%% fPLAWING CORPBRNA Ui me,

hydr oxyl or pro&m@cbdmd:rumiw liagedoiorTgslot ected amno, Cl_e aI koxy, or
met hoxycar bonyl am) fuent 5252 ﬁg |3r1f r3rrul5;§1( R 1 nmeans
C1_, aIkyI Th|sa |on|s carried out ‘accordin tot econéltlonfor
reaction 5 det&i1 e%ll'l r?zt h&3foltow hyP (139 drdl(i \})55'(H5§) Y68 di29dt:i on

t hrough i m dati2os usdaey l29dr,ogen, haé b deand 2aléecohol sol ut| on: The reaction

by which the i m dat earrgggg%ghpggl% og’%]f%g‘{?le%s f%Q.d &[olz'sl goroceeds

for exanple, by dissolvin Y enylbenzo |tr es 1'n al cohol s
having 1 to 4 CGRMRHNISROFoHPTEBRE al h W FFEFeREl FRERN SR 24€ hydr ogen
chl oride or hydegenida dm dae ebrlowliid d&ddariiptdonThe reaction is usually

carried qut at - 20 -ACC%Q'G’_LREOE 1@he e[?zﬁe{%ﬁ:r v%n%flgflablﬁl tﬂé éa%‘,fogﬂg%:' n 25

a hydrogen chloride |1 n net or ol ut i on,
- 72 hours. The¥Yaddi%FoBRPHRRH ‘Pﬁe“?"rﬁ‘aﬁdéa&ﬁ& Bﬁ%n? sd'r by
stirring the i midatte inflarnaécohel rémtiing buch 4schybdomsylsucmias et hanol

or ethanol contcad'md;(g,langggl a of @é“gﬁf‘esfe%lifé'a 23 §Qe§¥&'€é’2&y|ﬁ@t@%t hydra2| ne
or carbanate ester, or 'in ali phatic ethers such as diethyléther, or in

hal ogenat ed hyditariBERE1e0eh %Eo‘éﬁ’%hﬁool‘:@r’féﬁ’hé’ﬁgf 5he chE Y to‘fod‘rm or a
m xture tfer eofando thepdderattheisi preR§t iR digr®v@®eri vati ve which is a

conpound of thepy %%%@Iecm\(@rgﬂoql@y Tsheho?t5 1rlea%a0mng§faast@ Iﬂe gar Bhéd out
at the terrperat Pr.ef

re of, -1

ey 200220 HHEA dd BapahlY Feltted g 5 <PeRgHigs, LS MeRks sphd o
t hrough an | m dmes mogphred ay aivewxge mfiflsictngnothayekkrjereligiienge: The
g eact | oln bet V\Bthrﬁ'Jﬁngr b'r@&eﬁﬁds ad>£0¢hmi sprra:rt@@&halda, ﬁfl@rd%ﬁﬂﬁlcﬂilbh ,deggol vi ng

nitri In | c.ethers such as e
hydr ocar %%ns sﬁi ‘ﬁa? eEhIESF of 57 n‘f’J[j trlaql |Yt(::LS}éch% één ]Tq(% g'gl%é: %ehe
addi ng the eqwt\%r@iﬁwdéppaﬁaéxbes%cidf O&h Cal- aoﬁékoﬁmﬁf@?“ﬂlt @s4acar bons
(R110H), bubbl |p1g>ﬂ@3¢¢ﬁage§rbaﬂ;|&es\y&1myqs oy dr,ogEKoxfdabotg 19r 10 hydr ogen
brom de 8t 30 e ARl oI LIS S0 JIOU RolibRCEL) Sl SHERAbPPP! 1S
done by bubbl i r?gj‘%;?dr—ogéﬁ thi &% | AP FBecEing3IRgHP seRtcarke*xyloC fheh
stirring3ion haldgemateedibydresat banscaomecaicarirdgetiheut Sa@mriddalgeb or excess
met hanol ar et Qﬁ%%'ess%@.eﬂh%f?pﬂé‘%éﬂﬁ19“%‘?. ER9cedNdh Stdd, &Je'c'%gvét 10 - 40C

for 8 - 24 hours. The resulting i mdates can be converte
bi phenyl ani di né’rc?é:reic\‘féf‘igvggo‘(‘li whi ch are conpounds of the present

i nvention by stirri agonhenitnibdgotivichsairneeprechngdng df the present
compounds of formula (1), compounds having an oxygen as X

14

35 can be synthesized, for example, according to the

following reaction:



20 to 4 carbons such as nethanol or ethanol containing anmoni a or am nes
such as hydroxyl am ne, hydrazine or carbamate ester, or ali ph‘p&M% 2l
sol vents such as diethyl ether, or hal ogenated hydrocarbon sol vents “Such as
chloroform or a mxture thereof. The regagtion is 25 usually carried out at
the tenperature of -20 - +50C for 1 - 4 hours. Preferably, it is carried
out in saturated ammogi a et hanol solution at 0 - 30C.far 2 - 12 hours.
Anong the conpoundsg the present invention of f Ia (1), conpounds
havi ng a substi t us @birsa 30, Zg?sot'_‘l/%uent SHIHTHTHILS'
defined in formula |-3 be pr ng out ! tye i mdoyl ation of
the following ( j-1) an ( j-2 ) , after yielding the pnbhenyl am di ne
conpounds having a secon@ary am no group in a substituegt Y by the above
reactlogl (h): (a 134 May 2002 - 30 5 10 1S HNY-flr/ R6 ,,zN ~ ~ (cH, ~"~
X-(cH—~w -HU _ R~ 1 RO HN ~~ Rs HEN~~~( H~ X-(cN~.-w~ ~-z | " ~R |
RO (7-1) wherein ®pergin g5, R, \7\1 ¢ ANdnhAFG) aa'*réjea%“‘tfé* idfed in formula
(1); RO rreanfofrlnMQral ne,) ;chl*onéans breﬂbﬁelthydtoxyaeenneﬂOiﬁ!ct ed hydroxyl,

am no or pr otect 1 ko or t_hax rrbon ng substituent
RZdeflnedln fro 311% excepl%aflor)%e~ m% I‘:‘T{%/%\RF%)E%D %(SCI-I )e W
s $ NHR3 LnglRedRanNhe foximulg (ICR| .@smax -suBigt)id-uesN- 14 IénLYR9R(’J 2)

wher ei 1y R, Rean®0h ’ro\é/enx fAudPidd % rcﬁ‘l Z%Mlnréed '&rl]rfo%&rfuo g (1);
R9 nmeans fluorine, ¢chlorine, brom ne, oxy f)r ot ect eg 0X am no

or prot ect ed P&FtESEeGL hé’déPR‘d)@y a&l"ﬁemo iRy §t§b§t| tauent RZ
defined in fenmaxy.(1). This imdoylation proceeds by m xi ng

bi phenyl am di ne 2 maounds. havi ng a secondary amina group.in a
substituent Y w tﬁfhta% 1&quidral*& éi’@ rﬁydfftaé’ o8 M&édr s or al cohol s
having 1 to mimh@lssvmuccﬂn as empidesmods cors e:tfhetmd campoalnidp lodt itheet hers such
as diethyl et e I I f 5 pol ar
30 sol %/gnts gﬁérﬁngso %91 %%%O%gegc%yggﬁ%e%%%r%(? %lqn%p é:ge%é:%of bases,
With stirringy ﬂo?ermé@cu c¥n~(€Hu)s.u§HI yithr pi s@vwolieteripdem t enperature for

1 - 24 hourspiphedylastky lN'Ui%Jnh)ﬁ'emlran@Jé Mreddnc@! B sk
di i sopropyl et hyl ani ne, SOdI um hydr oxi de, or potassium 35 %drom de, etc.

can be used. AMONYFREVESTPGIRIY BF R o5 éf’é’é-ﬁth AP MESGH ESPE o PhultRe( 1) |
conpounds hayireg e tC aioi@oyindds Jf2 fairtulal4 INBY cipdunds having an

20 oxygen as X can be synthesized, for example, according to

the following reaction:

8 CH;)=8 B CHy)m0— —y!
I (CH2 Y Br ¥'-(CHyOH / base r I\ (CHp)m~0—~(CHy)5~Y
Ao ,\*R]
| |
25
B (CH2) O—(CHa)Y !
(i)or(ii) .
,\RJ
L
O)\OMe
30 Q! o
NC@\ Ncﬂ
Z ™ B(OH); N (CHy)a~O—(CHy)i~Y"
Pd(0)/K,CO, *
X
35 o] OMe

(a-2)



- 31 produced by ester hydrolysis of conmpounds havi ng nmet hoxycar bonyl as
R anong the bi phenyl am di ne conpounds produced by the above {@ﬂﬁybﬁﬂz(h)1
(j-1) and (j-2). This hydrolysis can be carried out under a basic’™5
condition, an acidic condition, or a neutral condition, if necessary. In
the reaction under the basic condition,-as8a-base, sodi um hydroxide,
pot assi um hydroxi de, |ithium hydroxide, or barium hydroxide, etc. can be
used, and under thghagb§hCrEONEH t QN NHPGHlAd GRSk ngd fyfic 10 acid,
or Lew s acids such as_borop trichlorigﬁ, trifluoro&c;tic acid, or
p- t ol uenesul FORTRUERi 1) &t L. MeARS | dicPUaREL CUAR T ¥ uigEr"efelReut r al
condi tion, a fatmgkea {Dh sucépasfbirt khemonedhdeiak lthiehistrulrtarede, al kal
metal salts vadiyfdnoln Otng k8RR 12 5oda! ol URLIKRLLANS, And enzymes such
as esterase are 1ncluded. The solvent for use includes polar sol'vents such
as wat eP, al cohol sThakei®nenitirdkafewhirh apRFpremBoOsosscof ¢hea mi xture
thereof. The geagdnONcdhpssn@l EAnCBEr peddadbdaby! AN hgMReLahie or under
heating 20 for 2 - 96 QS%%E. The fuitable con ition%of t he reaction

ioh £ b

d ,
tenperat ure OreRHESFRER ermulat & et EEpRndi HYWoRetREIRLact i on
condi tion usedkbantb-esniddosieeegl eikpbpbopnideeiy blieapteseanti ofal
process. Int C ounds, havi r po i Wt 25
obt ai ned fron%%%eesog% p%c%lg%eesﬁsl,gb)faﬂrgg?:gF%éé?#}ﬁ%%iggﬁ%%négﬁ%gd F(E%Phe ot her
est er s1By t helrftwiddwiing pwessttyent {LiFO0Me {ntd)the¢vyesuhiéngi ebhbrom
carboxyl to HeTolqLVA RS X ed t _
al koxycar bon?ill}(geﬁeggﬁreac%ﬁ%%ﬁg%%g%ﬁﬁdés&hlg\é/l?%gﬂég?ggg%fl gg gréﬁgg?l '? uent RZ
anpng conpourRECHsPematkyigthe¥ h ane BRED VERERY1RY @WtetBeafRyrainag

agents (for edliton Weidyla asydespEdheliBesosUe haasd n@eRY a8E@E0XYChl ori de
or nethyl pival oyl&%%ctkbgrid 2 O al IO%/}C chlo ideg, oL benz¥l 35.chl ori des)
in hal ogenated hy U SIRAE IR P Lt BF ohkt REnECeRr 14 TRAGEF R 8t her s
such ad85THF, (@r-laprastd c( ool arisctaenied soeh asiDilbphat it xethert her eof |

14 May 2002 -¢ 32 etndes, i eésen@@tp;h%&m@fa/nmn&&@#&&@ﬁ&“&ﬁ&%@ ne.
or diisopropylethylanmne, at -10 - +80C for 1 - 48 hours. Preferably, it is

done using t REGRVRVHT S 3T i R 2eRe s BPLEFRS atPTgt Ageh®lafn the 5
presence of didiseprepyweihydanmme,catuth; G&OG hdttZre PhehOGf 5. ef¥i)
Conversi on from car hoxyl. Lo, gl kpxyearbonyly Jhe, carhexyl ean, be, gopver ted
to the aral koxycarbony de reacting corrpound}é fhavi ng carboxyl as @&

substi 20ent RXiHE amsrig lcdpburdsdeofsior mg asgdyum iydrdreideudwal ent or

excess al cohqls SUGH, RS REVAYa@] aohdl ke &1 SO ¥eitie OfudRl Q9e8Gd £k
hydr ocar bons 'such as di ehl oromethane, in the presence of acid catalysts

such as hydr Og&l ‘i oftde, 30 MFTE actRP JredutIThiRF UGS ™he reaction is
usual ly 15 cayrri et rat BoaNbenperat Wik 0ls tiRdahneatde b1y, - 42
hours. Preferably, it is done using the equivalent to a sight excess of

al cohol s unders preeseirsk @ft i sSOpr-omA°et plra®i re 36atho@s, 6GGnd or 2 - 24
hours. _(vii) Conversion of carboxyl to ary]oxycarbonyl: The 20 car yl can
be con%érted T %%ﬁﬁ’rc{]]:l’diﬁ/cdrrb%oﬂ/t? e%icjtﬁ%tjcconep HEA nYP cﬁ'ﬁ%oxyl
as a substit wentetReranong conpounds of formula (1) with the equival ent or
an excess of aro e d ngi ; ualb8s; fhspel i n a sol vent
of aliphatic et hg%shesurg%rg;’?%s wtﬂ%ggcﬂxec?%&y%n%er S?‘leence of the,
condensat i ng -dgéiies dch edhadiTy oftokdx yl Tk di ¢ TRRIE. ST 9 BaREIORHLOR

usual |y carried Qut @iy s BAG I dut A&haMisy % ofiRs B ¥iowings done at
roomtenperature for 3 - 24 hours. 30 Also, conpounds having a carboxyl as
R2 can3Be coffARtEPD OnleLhalihky carbanoyl by known techni ques, for
exanpl e, by treati(ig t hemardimony vt iooxXay) yintlddid ton ed£. cdrbg oduce
acid halides, and reacting.wth annqnia o] ut ] jml i be
converted to “}Qrﬁ(ﬁ‘% hyt? ﬂil}%t%ao%/c%ran%nlis)yjréjb%/qg%?dc?’ hal ?& e%/“%m %%Hage

N- et hy| N- netshibeytairtivtesd anid-If uve terxydrsberinl bereumvey téisselving Wag 2002
- 33 al kyl carhony &B&Jﬁg{& | 10 {1l VAL F OUSe @d KV FTBEDSSE U § gACT pnt S.

Anong the present conpounds synthesized by the above processes, cgnpounds
having3§n aM%ﬂqR)%ﬁﬁhﬁPQ%ye? ding bivalent palladium catalyst an

bases such as tertiary amine such as triethylamine, and




5 substituent A can be introduced through one of the nitrogen atoms
constituting the am dino group with various carbonyls by the foIIovm qu
process (ix), (x), or (xi). (ix) Aryloxycarbonylation of am di T dMay 80

Aryl oxycar bonyl can be introduced through one of the nitrogen atons
constituting an am dino by stirring conpounds having an am dino as a
substituent A anong the conpounds of forrrul a (1) with the equivalent to
excess aryl chlorofornmates such as phenyl 13hToroformate 15 in a m xed
solvent of water and hal ogenated hydrocarbons such as dichl oronethane in

t he presence ofchitdsusldiycphasphbek ukhdardgr Gxicdle agr tpdpheay Liphagriviogi.de. The
reaction is ususid YstGaringdredt3 at 4gloursd@ade®’ rdom égmﬁb@atsue%@ferabl Yy,
it is done u5| he 129 |l\r/)al ent_or_.a Ilthtere 2Q eXeess a Jﬂ orof ormat e at
0 - 30C for I AL Ext AR ATE yl ati 6A of"a
Al koxycar bonyl R:lia?rfel?@hlﬁtrr éﬁut%dcqlmms’gwuénelséﬂgt:hésniitﬁﬂ@)@@n’sé;trorrs
constitutisng amiddiphenkYpheashing ﬁé(lm&@lilﬁd\s ohaysamgaanmaradhmeaana

substituent A a%p a@% cggyounrd%pgﬁlet ylamlne or( %}1 tg%hl t he equtval ent to

excess al kyl carboni c aci‘d ester In an AUt'e®sof Vent such
as THF or DMWF 6@ th8OpEebmndé@ of 3bakesrssuch as netal hydr| des such as

sodi um hydri de or tertl a +30C for

Preferably, it 30 ilg ongx{}\n nhkﬁatlé)nulJ?épgnPnt 6" anh gh’fncexr(?ggs i p

ni t rophenyl estldm gheaCryechbdoratias Cundelalblféséﬂte ofod e icahybani nes such
as triethyl am rse;wm@mtéapw@lylaeﬁml w aessauua;@ thd40Chdy obtairdahours.

(xi) Arylcarbonyl ation f a di no: rbon n e_i.ntroduced
t hrough one of r%/ t?‘ r ?terﬁs c’co tuPPné an a?ﬁ“g (20 aoly "Fact i ng

conpounds havi rrgald@dlumcm?lmzsucmas setdehdshsipheupkntiasphine A anong

the conpounds gfaﬂltaarruhalﬁﬂa hd hdikeneqduval 8Bt THP EXONHS, HeRBhES
carboxylic aci h:I ride such as. henzo hchl oride.in halo oqe,cri!\at ed

hydrocar bons s(ich &8s ffnytend TR Grd §FeBLsof 0qhRY SRS THF, DMVF or
pyri di nel5or aSle‘ttl-}PB tﬁ@Fe&ﬁlqmqnhGOptésemce @lkbhswcsmhgastaﬂf nes, at

-10 - +30C for fhrmud8:hoursn-Rr@oieabbyd Etlkﬁld@nﬁoﬁ\ﬁjhtzﬂ”aeheqﬂbval ent to

a slight excess of aromat SnSarhoxylic aci o) e senge of
am nes such as Friret f eraQ; ﬁsopropgfe{{ﬁ f n?hgprtﬁa%rer%)?ﬂl ne at -10

- +40C for 2 - 1E4Cﬁ66%%d CF‘tFrt“ﬁéF‘ﬁmr%s éth?t@&ﬁfﬁ%nds of fornula (1) can be
produced by an teptrakhatr gorbiydahoophdie qidldadwenl akdovn etsherveht catirn,

am di nat | qn. hyc{r%ym 8 CJ.Sf al kyl i dnocyl ation, amdation or esterification
processe§ or process |ch I's usua Iy enployed by those skilled in the
art. The bi phenyl anrdenbigiesnywiaitivas whirhpisdusedtasrdabhones ofamhbe i sol at ed

and purified byJRhe;gf k X‘ﬂ dECH Qe'a@%lIaQ][ oG¥agy! Pegé/tﬁ?% m%%hQi‘lde

precipitation, fract|ona romat ogr,a ractional cr cziauon
recrystal | i zat i"drkP- Eﬁ’é“"?ﬁ‘?‘?%rb“é’“ﬁﬁaﬁﬁﬁéebf‘l E‘é???/"%%é{fptpé‘ﬁl 84Ut of the
conpound of theaywedyent |Nvbnticarctdan peopeedscesuaylyuly deritdggit to a 25
usual sabk-for RjjRg "s%éﬁ?ﬂﬁ’é" 1Jhﬁﬂb' Qh@nbﬂbﬁ%glﬂ«@e d@&ta\’ﬁ(édffﬁoﬁ\n‘éhe

phar maceuti cal L%/% acce sal ts 't her eof ih r{t \ig gn ef f ect
of inhibiting ERLORE \t?FPy, %?Cﬁéc’f]séa 3 3“% ‘?/ir%{b geht™and/ or
a therapeutic agéatlyabi shclaraes 3G 1dlaidAbpaRtEgtapel i @%bl@i@gaqongtllyl

t hr omboenbol i STBa%%%hsﬁéh nXQC@Jﬂa'tﬁJyl'aﬂﬁ.ﬁé?t bAA, tEEAPPIHodIHiARBO0ES,

t hr onbosi s of Rer pher%h arter Orhe}nhioco oungf geelptvrel nas a FXa

i nhi bitor. Mor&Wer'e bl’fﬁl c}‘Jyp din& HBr I Uat PVet" 61" The 35 invention
can consBot ut e Ppleflenabéyt | hicals cenpdsdt ponsaw 66 phrodieceorical ly

acceptabl e carrjers, gnd.be

Moreover, among nitriles which are precursors of the
present compounds of formula (1), compounds having a
nitrogen as X can be synthesized, for example, according
35 to the following reactions (b-1) and (b-2):



14 May 2002 - 35 admnistered orally or parenterally in various dosage
form Parenterally adm nistration includes for exanple, ad”‘”ﬁéﬁ%ﬁ&b&? by
i ntravenous, subcutaneous, intranusclar, transdermal, intrarecta
transnasal and 5 instillation nethods. ? g dosage form of the

phar maceuti cal conposition includes the followi ng: For exanple, in the case
of oral adm nistration, tablets, pills: granules, powder, solution,
suspensi on, syrup, @& capsules, etc. can be 10 usegdgr' As a net hod for
produci ng a tablee it C%P{b% formed by convent i 5' technig ea{usrng a
pharmaceutical ly acceptd &™car r ivbrrpuetisas exci pi NpiHOER ¢

di sintegrant, etc. Al 8@, the formof a piril, granules *45 or powder can be
produced by the conven%ronal t echni ques using excipierl, etc. in the same
manner as the tablet. The formof a sol ution, suspension or syrup can be
produced by the conventional techniques using gl ycerol esters, alcohols,
wat er or vegetable oils, etc. The form 20 of capsulg can be produced by
filling a capsul e made of gelatine, etc. with the”dyanul es omder or a
solution, etc. Among the agents fogapasent eral adﬁv%wi:r‘f%ﬁé%”@ 'the case
of intravenous, subcutaneous or—Tmtranuscutar 25 adm¥stration, it can be
adm ni stered as injection. Ainjection can be produced’by di ssol ving the
bi phe 6an1d|ne derivatives in water sol uble sol ution& such as, for exanpl e
physi ol ogi cal salt solution, or water insoluble solutions consisting of
organi ¢ esten®-30 such as f or exanpl e, propylene gl ycol, polyethylene
glycol, or vegetaphg,@ihsr!etg, N the GRF& Yrd ra%nsi%%rlrﬁgl ggdm ni stration,

for exanple a dosage formas an ointment or a cream can be enpl oyed. The
oi ntment canfBEMYAadided By MRIMY fhHEOBLN®; pRRh9T Lie di PEORERE vati ve in t he

m xture of fayarang10bkspebteasell hyagoxghs. am@ﬂ@ bhep%b%éEheanahenBrOduced
by n1x#ng the bipgiﬂ%lanidine dgrivative w.th

enul si¥?ers. Chnet ¥¥e BF Pt SFYSGHPHP¥9r§WPBH SPPSﬁé§uSBtiﬁ§the f or m of
supposi tory dsifdged galabkmelaonu)qapsum@anet@ swbdtithencasedof ing@nsnasa
adm nistration, (it _c pi used a nulati n consrﬁt g ofta | iquid or
powdery conpd¥fi £P5RY ﬂs )b3§8e8 OFI% d°f8r AVARSohRengtEPCLEREPE

sol uti on, phdsphatd buof tbe, formadet at-8 bsfbespbetatuane lsed Yand'‘al so, it
may contain cta Xi fives, or
tackifiers. aa%ggeaoghﬁsméQuaﬂ ognugggé §59b$%a%g%e mater é%gor |€%

mat er i 4 s suéh1§§Vlﬂ6rgéﬁaﬁpPéChhﬁghFPlﬂéﬂéﬁ4s@FQBPéepoﬂydéﬂ?bates

cel | ul ose Iogb?h&yyebhegglfpgyyg&hylene gl ycol polyvinyl pyrrolidone,

anyl ose or pullulan, etc 15 or water-unabsorbing materials such as, for
exanpl e, cellul oses, starches, proteins, guns or cross-linked vinyl

pol ymers. The water-alsorbing naterials are preferabl g These materials may
be m xed for use. Ngﬁfﬁher anti oxi dants, col orantg,€Gnservatives, 20
preservatives or, angnﬁeptﬁ%@eﬁp. maxmgewgpggd to thgﬂpfmgewwaﬂpﬁmuhétion
The li%fuid or pomdery flapdrul at i on—ean—admarstrat ed, f ok y xanpﬁe using a
spray apparatus. In the ¢ Rse of eye drop adninistration\Tan agueous or

non- aqueous eye drop canabe enpl oyed. In the aqueous 25 eye drop, as a
solvent, sterilized and purified water or physiological salt solution, etc.
can be used (¥Yhen only the sterilized and purified mater is enployed as a
sol vent, an aqueou sus ﬂ% drop C%P be fo % i,ng a suspension

such as surfactanw Iﬁh 30 ébﬁ??’é@sde ﬁn sétfubl e eye drop
by addithg soEabmbﬂaens)suchgasemmmiﬁhmcrsmefacmbmrsneinbr¢mnm®n aqueous eye

drop, a non- ﬂgp§8%§158§p§99%@c%$% &%Qo b%ml%%”%gn§¥o%§h@8d'ﬂ hgqbabl e
non- aqueous solvents as sol vent dase nistering,t rough t he
eyes by 35 nfans eiLkeryshan Bgsheryperberyldesege FubatdtuRnasR®

eyeOIntnentSdeaanbucahI@ersqhutuqns vdi hE&RE NG 3G6HE St 9Ent NBEAEE AREANT S can
be used. 14 Further, in the c%se .of the inhal ati on through

nose or nout A §°§8Pgﬁién)oFx§ﬁ§§eﬁ§ of o NG ARG PS BPShENYPEMIdRRe
derivaij ve addfanphanimacaet ifoamuaxciipidents shisabsitd tgener @l by ut;i hirzed i s

i nhal ed throﬁgghsfgryl E is a leaving group such as chlorine,

bromine, iodine, acyloxy or sulfonyloxy.



5 exanple, an inhalant aerosol spray, etc. Al so, a biphenylani dine
derivative which is in the formof dry powder can be adm ni sqngidu'zough

i nhal ator, etc. which contacts directly with lung. To these formil ati ons,

i f necessary, 10 pharmaceutically acceptahle carriers such as isotonic
agents, preservatives, conservati ves, wetting agents, buffers, emulsifiers,
di spersions or stag{ et.c. be added. Al so, rg:[1ecessar these
formul ati ons can ]ﬁtz’e%f’ b‘%//f AR P of) a? dh1ancan be
filtration us:ang::aad)anitemsatrrgataalcmrrtglﬁidxt eﬂ‘or mlky]@dmtwtwdth :hseat or
irradiation, AI rnat. veI p055| produce an aseptic solid
formul ati on, k\(?/i?m C ctz‘al(rgf;1 r*:e used’y ? %"a’-&f %I"\‘/aeae oli' c53uspended in a suitable
aseptic 20 S(hlmheawhaﬁmmcam,d&)efcm eaigmacitiwl doseh gimires wifphenyl ani di ne
of the knvent i.ffer endi d e

adm ni s%ratl c?r?%cl)%afzon t?gﬁ } N']g %] léhg é\eggﬁgéé 8§ﬁgl£§%%gn€£lte% but
general |y, i $uso@s 253‘513553500 WW%% %wyes ﬁrle%‘ferae?oltfrmarysoo

ng/ day/ human haded e case £ @r@ds@dmd‘lﬁﬁdﬁd@% SMHdRidrsy age 0. 1 -

100 ng/ day/ hunan bod preferably / day/ human body | n the case of
i ntravenous, “SUiRtuE gofsom[?%*}%,ﬂfgct}l}f raengeen nt ririéct al |

transnasal , icwsddddrat icem dse | rdeed todd mttv\ke]nqthe:nblg)lmj%ﬁmﬁilﬁte:n@j‘lat he
inventign is used, gs 80RGABNY 381G A39e0s ol 30NDE AL Bl BLER T pCCOr di ng

to wel known processes €pen e respective cond
Enbodi nent s Tie mresant |1rmeemmﬂw Iﬂrhe)eabdwwmeraeﬁtteldamuatga tdae:ﬁ:@d owi ng

Productive BRmphfhalBPed) 1N Shg Hithnes 4/ NGY a?l%?iatﬁ?g dgeifld RNt s.

However, the scope of the |nvent|on IS not restricted any neans by these

exanpl es. Pr QRidQnAd Béhifplid SUNEe RIHE S %r%@ﬁ@tﬂ@l%‘zé&re 5
HzN | ~ OH CQZMe 90 HERr Pfuntidit tddb bt hhdearndiy [ heradi o ae dvas

di ssolyed in 200 m, of .THF under flow of nitro and 43.4 of bor ane
di met h gsulflud’éjed:o a5 Righs a‘g‘i}e%ﬁvﬁ V&?l??ﬁ%g“ﬂ?ﬁj@rr? SIS APt After
stirring for uls&dg),uraes, 20irad, cm‘iuvmtee]r selst saddeth enpddemsimg of potassi um
15 carbonate yas, gdded o ] Ly, £XILASLEA J 4D S ; AGelate, . Lhe

organi ¢ | ayer Was Wwashe sal % Fying w magnesi um
sul fate, the suesgdulas rig isgihivl amisneli os @pweid ire SEndusifngst A aacetate, 750

my of 10~ Pd/(GMasadded ot StidK | 19 Mesh &R Idwed i dinder the flow of
hydrogen. After the ‘reaction was conpleted, it was subject'ed to the

filtratPon, AVARATSFRINS fFUh A% W%d@ht?odlt‘@?q'o Hr G R VEAFof t he

'?Ll tzgeHC;)”pogﬂducl\ Ho MbVlid¥luéhde OcN8 tactidn RUeH ak )THF b doxahd) ( S :

7.26 (s acfﬁ%“l(trﬂlee ‘%P“‘% %r%fisc?' I?éﬁd‘b’déﬁ’{/‘)e té}&ﬁﬁﬂé z"t(stg‘%t hyl

5- hydr oxynet mdte?,-oﬁ)ck)lbgn]zmixeg Lre 1 Mo Imi3te 3 ofl 11He cdfizdund obt ai ned

from Pr oquctl AU d’eél :?]dd':?r?rlra\’tedad dlg,gplc{g“pé T&fnt?% 268 s

hydr oi odi c aC| I ng un
25 rate of 1:5 - 1:1, under room temperature or under

heating, for 2 - 24 hours.
Among nitriles which are precursors of the present
compounds of formula (1), compounds having a sulfur as X

can be snthesized, for example, according to the

30 following reactions (c-1) and (c-2):
R! 1
# #
Neg (CHa~8r Nc_{\/l (CH)e—S—(CHy) Y
¥'~(CH,)38H / base l A Hen "
N

3 3

35 &R L R
R’ F‘{’

(c-1)



14 May 2002 - 39 cooling. A 100 ml solution containing 13.73g of sodium
nitrite was added. After stirring at 0OC for 40 mn., a 150 nysqpddedn

cont ai ni ng 34. 6g of potassiumi odi de was added. After stirri ng at” 40C for 2
hours, 300 mM of 5 water was added and_was concentrated. It was extracted
with ethyl acetate, and the organic |ayer was washed with salt sol ution.
After drying wth sodi umsqlf it was purified through si]ica gel colum
chr omat ogr aphy to‘%f %g' (oo gy o‘?ncfhré g1 ¢ ?r%’o‘ﬂﬁfi M0 1 H- NMR
(270 M HAﬁqrMhIhClﬂ)3 ﬁf m8ams f8ubrfine,, chlbrides broménH,z ) , 3 . 9

2 ( S ’ 2 9 (hycﬁ‘o{y]'a)érgr Ctlve gfchlzc%xglg an’?’s‘hé Sc)r ]dlbotegtedg rr(lnol 15 H

D| hydroxy ( 3-Gayancphen ) sor mhozorcmbomyls(mr@ Zpsdfituent R?

3- bronohenzonidfilsy Was fgﬁtﬁﬂave(dl)' N YloHeHhSOB gﬁlSsFi"Eu@H@ Yuﬂg?r n@d
nitrogen atnosphere, 37.6 of trii sopropoxyborane was added.

sol ution was idbolFaMs - (7]8)C SXARPOET b ONE aHLsitiNG |9ctrﬁ%ﬁuffe§@‘ane 25

sol ution was diopped froreid f8huld t1h3stasr rd rmxbs‘\fﬂtarex&t i rd oy AtarPam
tenperature for ed tq 0C,, 220 of 4Msu|furic acid

3 it was c
wns’ added. THE LRI (RS AE WS %@ﬂ%rnd@%f}ﬁfgmo A t hen
cooled to OCsagafisnat3l0 m of 5M sodi um hydr oxi de was 30 added, and
extractgd with 200 nml of diethyl ether. The aqueous |ayer was rem)ved, and
6M hydrochl oric acid was added until the pHwas 2. It was extracted tw ce
with 300 mM of eth'y\/ acetate, dried with magnesi um s fate, and then the
sol vent was reno J The du§sSuh ti ng crude 35 prod was rgé:rystal li,zed
from DVF-water to Proufe " 14 Miyc@eedbse 40 11, CRFSTRETY t | e
corrpound as acicular Ingatyellow crystals. 1 H- W Ry 70VI Hz, DM
SO-d6) . b7. 6"%—8. 53(m 4H , 8. 5(brs, 2 H Productive
Exanpl &4 Met hyl 3-(3- cyanophenyl) 5- (hydr oxynet hyI)be'hzoate 10 NC/ | ~
OH Q02 3.08g of the compound obtained fromthe above 15 Productive
Exanpl e 2 was(akXsol ved |n 500 mM of dry THF under the flow of nitrogen,
and to this soluti . ofat Mg i roducti ve
Exanple 3, 2.18g o p%t aSSI um catigoﬁg‘te aﬂ?jo%{;% did‘%f%&)ﬂg
tetrakis(tri phekhoshhi néy B&PPﬁdif&HPMPéraéaééraﬁé 2bremipeed with

heating at 9yd WPMQN roﬂlﬁ:ﬂé%ﬁq{yd}ﬂbms Qe s Pr kit il ifio,
extrac%gd W th etg%1 acet at e, r;‘ﬂdrle on magnesi um sul fate, and then the
sol ventOwas renmovett kP e SR AR 1Mo 4 & ESH e thFonat ogr aphy
to produce 2.d&0ir(eB~)n ofortrheld il 253 meapeuadsabsecdkaehes¥ definabds. 1 H
- N~ R( 2 3 1 96 ( s
3 H Jé‘l4f(%4lb Ya: 2(15 echt‘Ee]pf f.)of 3tg'xeiz_{on h(axglrgg scheBJSJ%xctu%:e?s
Accor di ng to déhfélrseﬁrellprtilfes@mﬁul.@r dductasve @Bhﬁmlé:llenttcirrmuﬁ@s afd E
Productive Exanpl gﬁelélqlngl%r"guﬁrhlﬁﬂ? dd b ithe 2l fordi MET & citdiesd 2z ed.

Producti ve Exanpl
25 sulfonate.

The thioetherification of reactions (c-1) and (c-2)
can be carried out using a condition for
thioetherification which is known. Usually, it is done
by mixing alkyl halides with thiols at an optional rate

30 in suitable solvents in the presence of bases such as
sodium hydroxide or ammonia, and stirring them under
cooling, under room temperature or under heating for
30 minutes to 96 hours. As a solvent, compounds which do
not act on the reaction such as watexr, ethanol, DMF or

35 toluene are employed, and as a base, sodium hydroxide,
ammonia or cesium carbonate, etc. is employed. The
reactions are carried out preferably by mixing at the



35 Met hyl 3-(3-cyanophenyl)-5-(brononet hyl ) benzoat e: 14 May 2002 - 41 NC
(/I ~Br 5 CXZw To 1.0g of the conpound obtained fromthe ﬂPﬂM§2002
Productive Exanple 4, 20 m of diethyl ether was added to produce’a
suspension, and then 0.5 ml of phosphorus3 10 tri brom de was dropped slowy.
The reactant solution was stirred at roomtenperature for 19 hours, and

subj ected o gxpr 8el LRy 1 THE19003NKE LAYEH BB AsHEd W b jsakat ed salt
solution, dried with sodiumsulfate, and then t sol'vent ‘wds renoved under
vacuum to pr 88&EEIRHeRger| EPEMc SAPOEHAtINC RE MPderohea tinghtoyel | ow sol i d
(1.29, 98% 3oHminuteM Bo(24 RoiyMHZz , CDC13) . 63 . 9?7 (s, 3H
, 4. 58 (s, 2 F% , [ . 5 ~ 7. 9,%;1 5H,, 8. 201 -.. .2 (m 2
H Productive ExalpFEOYST \MtPRyFeshisl aﬁBﬁﬁéﬁﬁlF§§-P§WFH€H€F%f@)Eéhzoate:
25 NC /s ~ NH3xO@¢Meoh. $gcaf ashencanpodnd Loktiaignedaktrdamnt el jakeve 30

Producti ve 1 [,$SO0 i.n .of D\VF 2 odi um
azi de was agéggahgftér@?ﬁggpégcbéﬁ ngofﬁﬁnglﬁgsogtFPﬁggngtgﬁggn%Rd%g
tenperature tBe gomparsd e fprmpflawdilér and 120 nl of ethyl acetate were
added to extract organi c substances, and the aqueous |ayer was 35 extracted
twice with 100 nL of ethyl acetate. The extraction was washed with a
saturated salt sgt'ution, dried with anhydrous sodi ugn sul fate. and the a

14 May1®002 wc42/) sol vent was renpved under vagyuﬁ?lo produce |ight-yellow
colored, oily ey AfidpReny | )& azi donet Salwesastavtr ude
product. GC - MS(M~pe\2) - 264. S The Wethyt— s o

3- (3-cyanophenyl ) - 5-(fzi donet hyl ) benzoat e obt ai ned as ove was put in a
flask, dissolved ing6 nL of ethanol, and after 1.1g d$ pal | adi um bari um
carbonate was added, the air in flask was displacedyswi th hydrogen. Stirring
was continued at roomtenperature for 6 hours,N%_ e catalyd was

subj ected to celite-filteration, and tIfH filtra

purified with silica gel chromatography to produce 7%4,,
conmpound (Yield of the two steps: 90~). GC - M5(M - H)JIw® 265 15 Productive
Exanpl e 13: Met hyl T
3-(3-cyanophggxl)-5-[((N—tbutoxycarbony|)piperidin-4-§1nethy|)

am nonet hyl ) zoate: 20 COZMe 5.5¢g of the conpound obtained fromthe above
Producti ve Exanpl ehgétewasRdj skl ¥ed mi,n abs0 nmaref adr yWeBdRed25nTo t hi s

sol utign, 7.920nah 443, noRet vl 5 '\Hu%’%’lxﬁ%‘?’cﬁiﬁ?@ﬂ’ﬁéPi19?5&195@? was added

and stirred, at roon#t nperature, overnig ) reaction was quenched by
pouri ng thi sh¥8rakyénornPsoiegtsl pyoassivdm BRIOOf 8Fe PFOLECtER, aadgO,

extracted w th_et BYkoa¢et ak-emefthbllycdi¥big13amdhhsseedicutusulf ate, the
sol vent was heqoyed 19 BEoaHis 139.07 ahle ! e snSOIPRng: { PRERES UM
i sul fate saff|*gb&ntFt 4CFTE)-:
defined in formula (1) except for the one having the
25 structures defined in the formula I-3 as a substituent 2
on Y.
The oxidation of reaction (d) can be carried out
according to a process described in Jikken Kagaku Kohza
(The 4th Edition), 24, Organic Synthesis
30 VI - heteroelement- metallic element compounds -,
p.350 - 373, edited by the Japan Chemical Association.
Usually, the reaction is carried out using sulfides or
sulfoxides using alcohols such as water or ethanol, etc.
as a solvent and hydrogen peroxide, peracetic acid,
35 metaperiodic acid or m-chloroperbenzoic acid, etc. as an
oxidizing agent under cooling, under room temperature or

under heating with stirring for 30 minutes to 24 hours.



14 May 2002 - 43 1 H 2

. 3m, 2H) , 1. 4 ) . :
2. 8 (nr 4 H , 3 95(s, 3H , 4.
57~ 7. 7 (m 2 m , 7. 97~ 8. 0(m 2H 20 (s, 2H
According to the sane process of Productive Exanple 13, conpounds of
Productive Exanple 14 which are 10 Ilste$4 n table 2 were synthesized.
Producti ve Exanple 15: Met hyl

3- (3-cyanophen Nt but ox carbonyl)prperrdrn - car bony
aninonethyl)be%?%ﬁ?éggi 'ﬂéub foxide HSNPEEEFT%%N¥”B§°nﬂu6f ® ht? conpound
obt ai ned from thbeerabaved Pr @ficti veiExamp esulZonasislimselwed for2. 0 nl of
chloroform To this solution, 57 nmg of (N-tbutoxycarbonyl) isonipecotic
acid, 27 ng of 1HoBLZ kewr232t48 ng8BfCEDCI hydrochloride was added and
stirred, at room tegpie‘r_@éyr ean?&?e{)grtgh% fc eqe! 1,91 Was, sih£Gt ?P%d to the

cation exchange resin colum phase “extraction ‘an

ani on excRange PFESPAt cCOPTRAIISIEX f rf°§BPFEI bhhséc@muééﬁl BAY L heA Y actured by
Bari an 30 conpanydoahinlexde act ed caint be ney helned i add, h foenexahpXd, | npurity.

The extract wa r r he .t e & ound,
quantitativel y%c%%?&fﬁ‘é & eghet %o%é%ggggnég%%{%hrg s(tgng)p%%{i:egsoztosf Pr oductr ve
35 Exanpl e 15, corrpourads of Productlve Exanpl es 16 - 22 which are listed in
table 2 were synt ne ed. Productive Exanple 2:1/7 14 May 2002 - 44 Methyl
3- (3-cyapgphenyl ) - B (@rbu’a*ofiéyc‘fa"rcboﬁ;ﬂ pi per opharetchighd=~Nnet hyl am
nonet hyl ] benzoate: 5 ~J | ~ N '—=N-B8c—CcOZMe 464 \Of t he %onpound of the
above Productive Exanpl e/ #3 was dissolved in 13 nL fR‘dl met hyl f or mam de, 10
276 ng of potassium carbpnate and 94 ~, L of nethyl is@di de were added, and
after stirring for 6 hours, the extraction was carried out. The organic

| ayer was washed with salt solution and dried with sodium sulfate, the

sol vent was refdBved under vacuum and it was purified 15 through silica gel
chronat ogfaphy to prheteer 289 RY &, the i tdnel coapeuas defiieled: i61~). | |-

NMR( 27 Qo%hg (’l)C Qgcméar?’s)fluc;}ﬂ're, thorlxqe( nl%%:o(nqhes H ., 1.49

(0]

( s, 9 2. 57 2
_( 8 ( m 3_02 H yydr%xyl 701b ]_:(ro[tect?dthdroxy]_, fMino gr p{:oi-zecate gmlng 7 (s,
2 1-i ) , 3. 8,6,(akkoxy3 Mr) methoxyQarbonyl ahofignspb@tityent &*. 4 (s,

]I-| )25 |7 )+ 4 defided & fc;lrnld)la: (Z% 5Y1Amegns £ éﬁ‘ﬂ)stzzlﬂibemtlz deflrgec( i ) g—
s, 1 HZ3A ccorépnff’f%‘l]t%e( 1s)ar?é‘°6P8c£8§ BI% Wdﬁ‘&vﬂ}g the 'structures

defined in the formula I-3 as a substituent 2 on ¥; and G

is halogen, acyloxy, p-nitrophenoxy or hydroxyl, etc.

R' R

~ F
25 NC_<7| ~(CHIFC-G NC_(\/l (CHy)a~C—N=(CHg):—Y"
| S Y'~(CH)NHRS [ SRS
-\R, X
L L "
rR? R*
(e-2)
30 wherein R', R?, R®, L, m, and n are as defined in
formula (1): R’ means fluorine, chlorine, bromine,

hydroxyl or protected hydroxyl, amino or protected amino,
C, .s alkoxy, or methoxycarbonyl among substituent R?
defined in formula (1); Y' means a substituent Y defined
35 in formula (1) except for the one having the structures
defined in the formula I-3 as a substituent 2% on ¥Y; and G



30 Exanpl e 23, conpounds of Productive Exanples 24 - 27 which are listed in
table 2 were synthesized. Productive Exanple 28: Met hyI ay 2002
3- (3-cyanophenyl ) -5-[ N[ (N-t but oxycar bonyl ) pi peri di n- 4-yl et hydili'I KB

acet yl am nonet hyl | benzoat e: 14 May 20025-.45 |1~ NC ~1 ~ Ni O-~Ngoc
COZMe 5 464g of the conmpound of the above Pr oductive Exanple 13 was

di ssolved in 10 of di net hyl f or mam .de 277 ~. trlethlamne was
added. 92 ~, XM 3RS B Od‘é"vvé)s é’d’ ®i9ri éﬁﬁé@’luo YS1ued for 2

hours. It was pour‘lﬁfda oreax tsiatisura fhyidr-dge o @t je chh $el waranieandut

extracted wi WL ldv] G AGn I UAlG AP URl RS Saaheh W LAl

sol uti on and um sul fa vent was renov
vacuum and itthQ/\/é‘snlﬂﬁﬁ fqaé‘d ktenrqmcﬁlf!ﬂd ibya “geﬂlftgﬁraﬂmxv@gld@gmwattamduce

349C BUCS)T gh)%ft 'dér%cﬁ@“ﬂl@'%l(d\g QJlﬁ:]h @in_li))ne Jc%rrgpdﬂndsN 1'nV|su|3t(abae H)H z
2. 15 8¢ 29012’%*(8 sm téiwarese(z"ce of. baSzeS s‘-O(r rﬁchz“tPMn @s tzle-- ’
2 ~ ~ ( m,actiNe dedvativeskc¥ ca&‘b?)x(yl&c, azilds) ford usel active . 3 (m

2H) , 4. 6484, S., 2H) ( 1 H)
According to et%eerssgrrsélcﬁ‘r oces":\‘scmf1 ha léit? | \rﬁeleé_q)@)%ﬁﬁlaé’hfgrlg@ﬁpgﬁn S of
Productive Exdnpiasha®l, 3z arhicote ampldystdedindent ajmlodmg/v@rre usidatrhesi zed.

Product j Il\éb&n_;q
3-(3- cyanophenylg Sé‘ﬁ]ﬁ- Nt but orxycar l&ﬁlﬁe& |5Ceor |2 hOX elrablilgd
trifluoroacetit Hy‘] ferasanate @WO%@WC*‘C@ENE 35 Under t he

at mospher e ofdlramr&g%u% %]cllt tqwnmmsofs&dme aabaye Broductive
Exanpl e 13 wa 2002 - in 20 of dry DVMF, and this

di ssol
sol uti on was 31 etf(l ‘Wtsﬁ’ q“rtﬁ Nope a§8""rﬂ?t@f‘“ttﬁ ﬁraMe s
added, and fwrtshﬂrverﬁ; A0t raf tth’drfdd.fqr aadelg eyl dmives added.asAfter

stirri ng under q}mterrperature for hours, water 5 and_et hé acetate were
added. *The eﬁrﬂfcﬁ YorRm4neh a8t iﬂﬂseac‘cetaité’ Wa 0cSr £PEdLont 18t RBUEFgani ¢ | ayer

was washed with didiged dheleOGiQidsC a6 hearmbtsaddamRy dhegencar bonat e
solution and dried wth magnesi um sul fate, and the solvent, was renoved. The

purificati on CRNAHISGIGHPTs 89 [He Sk AT FMR ¢ SRR h R CidSulifed i n 1. 469
(78~) of the griddehde0rowithddWe(d¥ingl)agen®0 shicoduet! icweHoddimlidedd: Met hyl

but oy ar bonyi (e AT L TA YRR RGP a8 RoBRUENEE. — | -
O~-N( i2¢D7Nbdﬂloroform as solvents are suitable while N,N-
dicyclohexylcarbodiimide, l-ethyl-(3-(N,N-
dimethylamino)propyl)carbodiimide, carbonyldiimidazole,
diphenylphosphorylazide, or diethylphosphorylcyanide are
suitable as condensating agents. The reaction is usually
25 carried out under cooling or under room temperature for
2 - 48 hours.
Moreover, among nitriles which are precursors of the
present compounds of formula (1), compounds having a

sulfoneamide structure as X can be synthesized, for

30 example, according to the following reactions (f-1) or
(£-2):
R! R
Z 2 oL 7] e
NC (CH)NHR®  Y'-(CHy):S~Cl X s (CHIF NS —(CHaTY!
0 | R0
‘\, k]
R? LR
35 :'R-a R?



After 24g of sodium hydride (60~ in oil) was suspended in 2.0 nL of

di mrethyl formanmi de, 2.0 nL of dinethylformam de sol ution cont g 2“

of 1-tbutoxycarbonyl -4-(2-hydroxyethyl)pi perazi ne was added, g % It mas
stirred for 10 mn. After cooling to -30G¢ 143 ng of the conpound of the
Productive Exanple 11 dissolved in 2.0 nL of dinethylformam de was added,
and stirred at_-30C to roomtenperature for 4 hours. It was poured onto
aqueous sat ur &f el ammoni um chl oride sol ution, 30 and extracted with et hyl
acetate. The conblmle@lrﬁxgaz?i cRPayEfr Vig,S m/yasdiﬁ;i Wddte st et Btedald sol ution
and dried on ne sul fat e Aft r t he sol yent .was renoved under vacuum
the purifi catg%l’%m\’l\f msh |% M§ERS 1 th&?ra ;@'q'réﬂﬂ’t SFIHEY ng (Yiel d:
10$) of the 35ydt¢*yﬂ(mmnmmmmbcted4h$¢@oﬂﬁnz amilifo drkproﬁbatéﬁ(aﬁlﬁoo Vi H

z ,CE)SCH: 1 3C1)58 aa]gél%y‘losr(néesth%&\@%po Eﬁnorhg% L:ﬁm%n%l_% P 6 6j

(t
5-- 5.8 quiilnecs lngfqrruulsa (B) H)and4Y mgams( ag subptftuenmt Y5 - 8 _
g E m, 7 H )d@fﬂ@é@tir\/efc@&me Bp: |for the one hav1n the

3- cyanophe 1- erldln 410 net hox th benzoat e:

P AR et et S LTS of e b %@%%ﬂ%ﬁl@ugasnﬁe 0
was dlssolvedomnYZO mL of nethanol and 20 nL of 2N hydrochloric acid was
added with stirring under icecooling After stirring at OC to room
tenperature for 7 hours the concentration yielded the crude product of 20
met hyl 3-(3-cyanoph yI) 5- (plperldln 4y|nethox/gﬁthyl)benzoate Thi s
product was dIS&OFV in %% ng f di chl or onet | and %H f
triethylanm ne was " of-@egtnyks chl orid | gd:hn?h stirring
under ice-cooling, th irring was continued at O 25 roomtenperature
for 18 hours, it was padted onto saturated potaSS|unlﬁydrogensulfate
sol utiqQn, and extract ed®’with ethyl acetate. The orgaﬁic | ayer was washed
with sdturat ed sodi um hydr ogencarbonate solution and then saturated salt
water, dried with magnesium 30 sulfate. After the solvent was renoved under
vacuum the pPEY% cation with silica gel columm chromat ography resulted in
260 ng (Yield 9 of the t|tIe conpound 14 May 2002 - 48 1 H- NMR
(270MHz , Coedin §',. RS, 1R}, (., &, Bnd 3 (ayge ZH&-I)defllnedﬁn~- 2.0

(m 3 FD 2 gofmth 4 f}f ER*ﬂneaﬁ% ffadiﬂhet @h&o&ﬂﬂe‘Jbrdﬁf%e , 2. 9H
06 (td, 1

z , . =13, 2, 2. 3.. 83
br d 201 H, hyy rqng ox; m;gtgcte@ hy@g%xxls amgn¢19r égptegtgd(aglnoz H §
3 ﬁD- 87“‘74C 3 élK@xyﬂiﬁr,mékhéﬁbdérbéﬁYlJaﬂbn@*ﬂﬂbstffuéht §2 8918 Em

1 . S
P T o ] debifeq dnhggmiig i (ha Pl B asbillibden Kol o S
Met hyl defined in formula (1) except for the one having the

3-(3- Cyanophﬁ%mc g{&o@p@%@m%ﬁmﬂ)x pagealgxﬂ)ggmgwgt hyl) b

enzoat e: nder at nosphere of nitrogen,
of thﬂﬁ 3- (Gncyanophenyl) 5- (pi peridin-4-yl 25 nethoxynethyl)benzoate

which is obtained fge Prosuicibye éfagp £ 3§nc‘1"a§f-d2§585f“{ege'Bai:‘rmadoi)ugry
et hanol, and 56 ng of  potassium car ona e and

Br onoacet at e %Yer%ﬂﬂéﬁn%nﬂ“s?W%?%dWhEh6@@?1%%é?ﬁ¥bﬁ?tlwﬁ% §5I§%ﬁf°ﬂé§
renoved and theig@urifi caitomléhsouegdndd sl tkha geésehcenatogagplytbo
produce 10 ng ggdgg g&l%@%a%i éeogol Qgpgst As the active
30 derivatives of sulfonic acids, sulfonyl halide is
preferable, and the reaction is carried out in
halogenated hydrocarbons such as dichloromethane,
aliphatic ethers such as THF or diethylether, a solvent

such as acetonitrile or DMF, or a mixture of the solvents
35 at 0 - 20°C for 1 - 24 hours, using tertiary amines such

as triethylamine as a base.
Also, among nitriles which are precursors of the



14 May 2002 - 49 1 H-~l MRC270MH . CDC1, ) . 01. 2 -~ 1.

Am2 H ,1. 46 (s, 9H , 1. 67 1. 8(m 3H ,2. 1 7 ~ 11 H 2

,2H),52.96(d,J:9Hz,2H),3.11(s,2H)(5P'.‘"§‘J’§°?%,J

6. 3Hz) , 3.96(s, 3H ,4.60s,2H) .7.5-7.9(m, 5H

) , 8. 03(s, 1H ,8 . 1 5( s ,1 H 10 Productive Exanple 37: Methyl
N-[ N- (2- hydr oxyet hyl )

3-(3-cyanophenyl)-5- [(
pi peri di ne-4-yi-nethyl ]-N-trifluoroacetyldam nomethyl] benzoate: 15 | ~~ NC
[/ ~ NOCFA OOH GO Me To the conpound obtained fromthe Productive 20
Exanpl e 35, 5 mresfentr cphpononds e aoiud andd ) addedpeundiChagidgstai nrea for
30 mn. The solswenltwas EENMRVEsSh Bdd8mthiag i8bADSPHE ExHp1dl, t begEPaihg this
solution, 20 m, ofthdr¥ E‘Et hanol was .added, and 300 ng of potassium
carbonate and 250 *2eL 8t 1OV OSSN (Hdfe added and 25 stirred at 60C,
overni ght. The solvent was renoved, and the purification with silica gel
chromat ogsaphy resulsted in 220 ng (71~) of the/L/'fztIe conpound. M5(M + H) -
504 Productive le 38: 30 nel /] '

3- (3-cyanophenyl ) S Fowtitoxycas heay! pi pel CYImptingx§ithyl ] benz
oic acid: I~ NC/ 35 cod——bi—“l’v‘hy—zooz - 5Q.¢1. 93¢ ot the conpound
of the Productive Exanpl”t 9 was dissolved in 20 nL pR’ nethanol, and 2 nlL of
wat er was added. 1.59 gL of 4N lithium hydroxi de sokuti on was added and
stirred at roomtenperature for 3 hours. After 5 acidification by adding a
sat ur at ed%amori9dm chl ori de aqueous sol ution, the extraction with ethyl
acetate was carri edwRgteid h€,0r3AaNI,C nd ayar nwase Was hask ieldhigat ur at ed sal t
water and drie it esi.um sul fa the solvent was, renmpoved, and the
purification t%r%nﬁﬁgag?gr'ca Igef“eiﬁsc% TS rézrlr’\aitogéfl%ph}f/r?“é’sriﬂ’t s in 1.03g
(Yield: 74~) ohyerexyit¢e romssihed hydpoxkl M ®Ruino 7y pratect@im@ng ) .6 1
.0~- 1 -3(”)2H)31 _Je aﬂk&éy,s ad nld)tho&ycafﬁon}zl-Qﬁdﬁ@%@bﬁ}:itu@nt g6 (td, 1

H J = 11% ' 8def%ned in formula (1); and Y' means a substituent Y

I

defined in formula (1) except for the one having the
structures defined in the formula I-3 as a substituent 2
on Y.
That is, compounds having a urea structure as X can

20 be produced by reacting, as a raw material, amine with
isocyanate derivatives in a suitable solve under cooling
to heating. A solvent used in this reaction can be DMF,
THF, dioxane, dichloroethane, chloroform, acetnitrile,
DMSO, benzene, or toluene, etc.

25 The nitriles which are precursors of the compound of
the present invention produced by the above reactions
(a-1), (a-2), (b-1), (b-2), (c-1), (c-2), (d), (e-1),
(e-2), (£-1), (f-2), and (g) can be converted to the
biphenylamidine derivatives which are a compound of-the

30 present invention by the reaction of amidination as

follows:

R! R
e H%FE?%
'\)\Q/(CH:)F X—~(CHy)—Y! RY0 Q\O/(CHZ)'FX-(CH:)«\“Y'
| .
23 —_— ‘\RJ

35 R L

L [}
RO RY



. 9Hz), 3.05(td.1H 3.2,2.0H4z), 3.2 3.5m2H, 3.8
3(brd,1H,J:13.5Hz) (
7
0

1
6 5 (s, 2H ,4.6-~-4. 8 (m1H), ( 01
HJ=7 8H ), 7.6 7. 8m1H,7. 74( s ,1H, 7 .8 5(dz‘,‘i’9ﬁ¥,ioj’%z7 .
9H z ), 7 . 90( s ,1H), 8 . (s,1H , 8 16( s ,1H 25 Productive
Exanpl e 39: 3-(3-cyanophenyl)-5-[(1-t-butoxycarbonyl pi peridin

4-yl ) met hoxynet hyl ) benzoic acid dinethylamde: 30 1~ N~ ~ ONpo o N~ 1 35
300 ng of the conpound of the Productive fFxanmple 38 was dissolved in 10 nL
of dichl oronmethane, 116 E. ~. L of 14 May 2002 - 51 oxalyl chloride and
then 135 (~L of pyridine were added at OC and it was stirred at OC for 1
hour. To thisreaction solution, 40~ dinethylam RsoI ution was droppedand
it was stirred at roomtenperature for 1 hoyr? urat g,

hydr ogencar bonat e sol uti on was added andextract ed Jh et'ﬁ‘yl acet ate The
organi ¢ | ayer waswashed with saturated salt water, amd dried w thmagnesi um
sul fate, and the solvent was renoved. Theresulting k,,rude product was
purified throughsilica gel 10col uim chromat ography to produce 268 ny
(Yield: 84%) ofthe thekelﬁonpomﬁﬂ g, bk, nNaMdRn( aZe 7ad MHmeqd i DC 1 3)

01. 0" 1.3 H) (s 0(m315H),-
2. 56 (td, 1H {dyfd o 13 5Hz"5 paisya S‘(‘b% e flyene! ey ﬁ)z’fl“‘éd i 4 3 H .
3.27 3.5 f(f?ﬁnmli)a (3) 8RceRt rﬁPr e smfshaSHze) ythe swzs(cuges 2 H) : 4 .
6 *- 4. 9 (m defdned in. the Ofdrriula IH3Jas & sullstdtient, z7on 6;”R*7 . 8 (M
1

(/)

g D7 Gl gl BELA. oltigd et i

40: 1- acet yl - 3- (YEPANSphERYNT -BE (RAQLES Gf’oi‘%'&?bcﬁxylapﬁﬂé%ﬁv neY- yI)
met hoxynet hyl | hertzengc3d®bbny ﬁ\d‘xl@\l s2ub6 tO28éntgr’0bef hred oipound of t he

Productive Exa 383 S 0 £, di r 16 ~

of oxal yl chl O“f’nge an% 5%12 %&g %Aﬁgﬁldl 21519 re ;@]&%d%gﬁgﬁgﬂ%ﬁiwé 2002 -
52 0C and it vifs SSrirPedoat %K?Cfrd’rmﬂ feui-he TRepditienfor reaction

of N, O di mest hyl WMyhamhnEh@yﬂbnaﬂwmg deiVWhsoadded : andstl rred at room
tenperature for q%r ﬁ{ tﬁlcgéc@,lrggp}{dmﬁggﬁqrpggqhg ﬂgggﬁgs sol ution

was added and5extract ed wt acet e organi c washed

with saturated }?%Wesdpuf‘?"bﬂh‘ﬂdrsl%ld”\ﬁot“h r’rﬁbﬁe’é‘?"‘tﬁ%@lr‘f byewhigh R sol vent
was renoved. Thiairdeselst hngcohbide rdduon wasr dllessandecdlicohd2@spl of

t et rahydr of ur arb@&eggdegogne,@gm%oh%edqgsgi\g.{,qgen at 0C, 2.29 nL
of 10met hy| magnesi um br om de was. added at 0Cfor 40 m nut es,

er stiryri
dil uted Iﬂpdroctﬁ]dﬂxcymﬁﬁf‘ﬁlglb‘?rtﬁ]iliﬁ?z\ﬁé‘s‘éﬂdé}ﬁs ahd aé)&?%&?eaaW?ﬂ bt Hy1
acetate. The orapahionisay 8t otascomisdioting thydsaten ahakdides tsuwht es and dri ed

wi t hmagnesi um siydralen Fheosphy syt MRS oheRvyeshildeerkacyuehband the

purification thr h sili el colunnchrona raph resulte in 190 ny
(Yield: 65~) of ttﬁﬁ‘q'l'?legg?rg%una“fnl—i R/if?g( & jeg zg( CDC13)

61. 0 -~ 12.(1329(3|01°C2H)or 12 - 466h(>8);s.9H)Pref£.raBZby2 1'6) {snBHe in2 . 0 9

2 52’ '3)5) £ h@f@o(;ek ghloé% h mf%ﬁ% 81 % e%%‘?%no(l %olggl&ﬁd 5’532;12'
5 )) ,74 665 (s;10H) +303C, Fous 247 (mzlhcpgrs 7 Thegrgagtion hetyeen :t’hf n 9 H
Z ! " a ocee S 1 jud

3=7 ' 9 H 7 ng(damg 8;1‘ Hal}tmoril pI7 % Qis b§ %'Q:H:l) ng &:h) §8§d%169 1n( o
H) Exarrpl e 1 ' ‘;Wbtaﬁfl‘)hgl( ga‘é_wtalh%ényp)rbgnf(ﬁuch as methanol or

pi peri di nyl) metdimaneahthyik i i hemg cainesdlat or adidndhysw@®02s- 53 H2N I ~ ~ O
NH | i

~|\.Ja|d CO"I\{Fydroxylamine, hydrazine or carbamate ester, or in
aliphatic ethers such as diethylether, or in halogenated
hydrocarbons such as dichloromethane or chloroform, or a
mixture thereof to produce the biphenylamidine derivative
which is a compound of the present invention. The

35 reaction is usually carried out at the temperature of

-10 - +50°C, for 1 to 48 hours. Preferably, it is



5 6.0g of the conpound of the Productive Exanple 9 was dissolved in 60 nL
of dichl oronethane and 3.0 nL of nethanol was added. The gas PIM 2002
hydrochl ori ¢ acid was bubbled into the solution with stirring Undé i ce 10
cooling. After stirring at OC for 30 m nutes and then at roomtenperature
for 20 hours, it was concentrated to a dry solid. 30 nL of saturated
amoni a- et hanol sol ution was added, stirrggd at roomtenperature for 5
hours, and concentrated. The resulting crude product was purified 15 using
HP- 20 col um chr omat ogr\e;'ghy (309, Fluent:_waternethanol) to produce the
title compound“EXrasy, oVFeft:0 990 Crfer-2N-MRROWSE 0 MHZz , DMS O- d
|S_D) -33- 12- 33 13- (3vim ﬂmi‘aisnatjionéglh%'oucz;ﬂHém iﬁi%'ate S&ﬁpaz:)ea b:}grg (gl 12( 20
: : : : .J = : ) : s
Vo) 22 gl Bebbiing o dyhubennfideT, Sene Sddhin plejedn? ( 3
6 (d, 1 H J =nitri}gsogapflzalcohods pyogeeds, K forpgxammgle hy gigsglvingH) | 8
. 07 (d, ?% H nifriles6ikizalipthticl ebhers sudhhhg di@thyl%tgeﬁ,oﬁl-') o 8. 5
5&8. 8 5 r 1 9. 1 9& 9 . 5 2 2 30. According _to.the sane
Ceaction of {noaLBIbEAESa My asbels: shel, anprbloitioty ganproid
wat er - met hanol Fowasntis esu¢ihsre digngengp- 2ddény ubie cdawimatiegitaphya or
i sol ation and putkkbcati O, ald¥hA0maQEAGS10fo Exarmiormd -(rQmNi ch are
:\/Lf:“e,? in tabl gugbﬁ{lg ﬁ;dlsélgnénh%%llzlggs sEég‘Hp:lslse rf'};l'drog]é% '\c{%)io%g.)ge or 54
3- (3-am td nophbpykdgén [ fdersickt @itm-d0yl-- aft peyd dionwinmethoky nethuurdsbenzoat es
alt: H2ZN 1 ~ ~ H~ 1 ~N,CO~ NH. To 4. 7 f, &£ he conpound of the
Exanpl e 1 and g.l&ggé\% J“:eltrhc‘i/l até‘enoz}sﬁr%loag%;e[ﬂo%% ;ﬁ?%%ﬂln&’i e 5ottt et hanol
was added. 5.28Btm of5Q%0 ébhmyBam 9e has gr oppedewabhy]10istis rdang byder
ice-cooling. After_increasing thgl tenperature from OC to roomtenperature,
stirring was cBRPPHIRY B¥frosemEhtering 9 brodudeukss 2fondtnt rhfed to
formI a gry soLhdthTilf,}eiwdq‘ ii@gmbqag%aheaimﬁllf@%bo?xl)sueahtamixeg -tFRd ?anol)
resulted,in t tit onpoun 4 Y] . 82~). H - VI 270
1% M Sg%u_}vzaf?ﬁs .r §x_|c_e%§; {netgzr%ﬁ.t é[le(ecn%ha%%, F%En.st}yggl_nd; .

~f Hz, 17e 1 (m

3 H) , 2. 5 OthesbyblsligyHand 3tir@ing-aB 10 5 (4A°CALel § 3 24 Bohrsq . 0
(m 1 H , 3..9.1 . 3 H), C0.-e- 4 H) o1 aifed (S
C2H), 7. ?gi_fé?sl,“f‘%lf")lﬁiégé? ody ?—?zc3nve2[7t(e.dm§b7ﬂ’(méé,y lfé']th, et L8
6 Hz) 8. Bepiyatives] (})) whigh apescompqunds of ghe prgsenpy 7 (', 1 H
J =7 6 H ZnyentBon Hy Gtirsipnglthhm8in & BHols spliehys, h&vindg ¥4 & 9 . 2

O(br sy, 1H 4 GarbchsS KB asSnéthatol St ethdib138.At82hfyg to the
sanme reaction of the above Exanpl , the conmpounds %f Exa[Tr[tl)I e 42 - 57
‘g’é‘?ff ar

e t
which are Iist88"PH2 aH S™0GEr 8USYnRheldy YR ar DYGERALPE E sane
reacti on as abogebarzeptestmr,3bruslnpghathylether solvents such as

propi onei m dat giepRPYLNRGH! @ #81b88he88d Hydrocarbon solvents such as
et hyl acetoi m daéfe\n%)n%?r?"g’r ochl ori.d 2002 - 55

€ the%co uncjr} of é4 Va
Exanpl es 58 - S8 %h? r &7 P PEEEIRC t BT ECY werd sy KPRELPYt Furt her,
usi ng t hes saneuseariy afhASicabove excepd taiparsHtugecbliyl-20 - +50°C for

i nstead 5 of

Q%Iﬁ;ﬁgzgtcgit(r)r: d ?gh‘g%‘%ﬂ%}%gg Igfglrfggilg,gfi’hel%o’r%o(iﬁfdfsiegf oBYaiBI 2B %h are
l'isted in tabl emBomed e=thaidlesbzediobxatpd e- &0°C for 2 - 12 hours.
among the compounds of the present invention of
formula (1), compounds having a substituent Y wherein a
30 substituent 2 has the structures defined in formula I-3

can be produced by carrying out the imidoylation of the

following (j-1) and (j-2), after yielding the biphenylamidine

compounds having a secondary amino group in a substituent

Y by the above reaction (h):



3- (3-am di nophenyl)-5-((1-acet oi m doyl -4pi peri di nyl ) mst hoxymnet hyl ] benzoi c
aci dhydrochloride: 10 wHzN 1 / I ~ ONH ~" N COzH NH 2. 71g gjwfaﬂ 0
conmpound of the Exanple 41 was 15 dissolved in 27 m of 2N hydrochlorrc
acid, stirred at 70C for 24 hours, concentrated to forma dry solid, and

i sol ated and purified using HPLC (ODS, Fluent: waternethanol) to produce
the title conmpound (2.00g, Yield: 76~). 201 H- ~1 MR( 270 MHz , DM

SO-d6) :al.2---1.6(m2H30t. 9-~2.2(m3H , 2.3
1(s,3H),3.0"~3.4(m,2H),3.47(d, 2H, J=5.25
oHz) , 3. 9-~-4. l(rn 2H),4.65(s, 2H , 7. 6-~ 7. 8(m 3H 8
0~ 8. 1 (M 2w 8. 10 ( s n‘lH).,,N‘,;?'24(s,1 s Accor di ng

to the sane react L.IQ?_ 1,200, e@hanpr.@, engerpaids wof Exanpl es
62 - 68, 70 and 72 - 8:‘.’»\( ich are I\sﬁed—r-n t abl \'g were syn ¥%si zed.

Exampl e 69

3- (3-am dignophenyl ) - 5- [f(4p| peridyl) net hyl ] am norf‘et hyl ] phenyl car bonyl am noa
cetic 35 acidsal.t; 14 May 2002 - 56 HzN1 / \ NNH I / H-NH O H-COZH 5
73 ng of the céﬁpbbnd of the Exarrpl e 68 was dissolved in 5 nL of DMF, and
to this solution, 3@eweigt R, (BLdiRTethy|wnixopropykhd 3 ertylasar bodi i mi de

hydrochl ori de, 42@i 84 ofn Qﬂd&%dl% @nd RO nHnaf fiQon‘x@t hoH1pine wer e added
and stirred at roomte at ur.e, over ni %hti The sol vent was renmoved and the

i sol ation and PaPT+i¢at % VS g HBEE ¢ BUFERYL WAPER 1% hanol ) results
in the tilfl e compbedted 28imnyp,, Viel.dalBOxy. oATowtdonrgcavbeiyel sanmmgr eact i on

of the above l3yExampléntd%? 4bei PN aEXappl € 71 which are listed in
table 3 were synthesized. Experinent 1 (1) Determ nation of inhibiting

activity of activated bl ood coagul ati on factor X (FXa): 20 The substance
for anal ysis was di ssol ved in wat er wat er V\/ner ein a suitableg,

concentration of moegani ¢ sol vent s A eg}L or met hanol()Nh'ad been
added, a 2 spemz%a«@f@()r* (qH: )vo‘f’ sfs ) sp %ﬁ"&ﬂ#“&ﬂu& with
water, 90 ~,L of 100 iIri s buffer (pH 8. 4) ~, L of 50 mM Tris
buffer (pH 8.4) contaiging 50 mJ nL human FXa, apd 2 mM substrate (Daiichi
Chem cal S-2765) vvere added and i ncubated for 30 mn., 50 ~,L of 50~ acetic
acid was added, t he absorbance (A405) were determ ned. As a bl ank, Tris
buffer was adde stead of 30 FXa while, as a control, water was added

i nstead of the spec‘t’ff@frﬂlﬂTWe SR~ RAhii tH.0X adti Bi exd (11@3(93) agas det erm ned
as the ipdi cat uepifdd XA fiotmuliat i(Ng; art inélahy. £THErindh) laihlllo@gnat;tl vity of

e s
protected amino, C, _4 koxy, or methoxycarbonyl among
substituent R? defined in formula (1).

This imidoylation proceeds by mixing biphenylamidine
25 compounds having a secondary amino group in a substituent
Y with the equivalent or excess imidates in water, or
alcohols having 1 to 4 carbons such as methanol or
ethanol, or aliphatic ethers such as diethylether, or
halogenated hydrocarbons such as chloroform, or polar
30 solvents such as DMF or DMSO, or a mixture thereof in
presence of bases, with stirring. The reaction is
usually carried out at room temperature for 1 - 24 hours.
As a base, N-methylmorpholine, triethylamine,
diisopropylethylamine, sodium hydroxide, or potassium
35 hydroxide, etc. can be used.
Among the compounds of the present invention of

formula (1), compounds having a carboxyl as R? are



To 70 ~,L of the specinen serially diluted with water, 90 ~, L of 100 nmM
Tris buffer (pH 8.4), 20 ~,L of 50 nM Tris buffer (pH 8.4) co% .a%ib(azl
U nL human thronmbin, and 2 mM substrate (Daiichi Chemcal S-2 @3

added and incubated for 30 min., 50 ~,L of 50~ acetic acid was added, and
t he absorbance (A405) were determ ned. As a blank, Tris buffer was added
instead of thronmbin while as a control, water is added instead of the
speci men. The 50~ inhibition activity (1 3a) was 10 determined as the
indication of thronbin inhibiting activity. The inhibiting activity of
human t hr onbi npbyduhedpbxemezcdmm@ddﬂs bf stempoundsalilayifg ( 3)

Det er mi nati on FAEtHBIc &9 A9 A 100 @Céhcyﬂ%yt){e%-[g%en ﬁarﬂﬁ&u@ocom{m@rﬁd&mm'
human pl asma (G nuf actured b he speC| men was

added, and i ncBba \é‘de t 33 ef(ﬁbWemrﬁéF’ém‘fo(lfh‘l s(%di)utai“(?n J18d- ~. L of APTT
reagent (nmanuf abtarkydbyl BABS)cashibeh caasiedtannathder 37 Gands added and

after incgbati egnait’i%cm Z&fﬁld?lanceuheeméooor & ,fgut%%ﬂ%ﬁakemm chloride
solution was a

g , e coagul ation tine lé[\é@ ti{ﬁegrmne u3|n .the
coagul ati on meaSuf&n@ a%’b‘parre{’t ndfREf Rt Ur ey P3RES §RRAEL ation
ti me when physikel aghast, saddiwolhydronidas peldess iuwsthyadoafidéhelavialut e i s
used as a 25 CRPLFOLkidd N € PSR & H?BxP&e,th&cSp%%!nn%% geppespeanding to
the 2-fold el onggtl on of t% coagy ati thféé i s.calculated, and
this value is BEBE ak"? REIHA CAFPORIBR ¢t racfﬁtlltf’ a‘é:ula&tlfions‘él:{‘f’fﬁ‘fy The
human APTT el oagadi ovr detwis tacdsisobutheaprizzent toombdoemddewere 30 listed in
table 4. (4) De%efm&aaa&ah%f aeqetymhglwﬁl@rﬁésen%el%%ﬁ | Qi b ti ng
activity: The substac ﬁwgr g 3vvas dissolved in distilled water as
uq é‘%‘e‘ 1111 b

speci men. To 58Y%, 1" T 9P copgitigni o7 |y dil uted,
50 ~, L of enzyhele@érutmm sughecsi Aibbiem ambidd chollinbiest krasile,

(manuf actured RyxS OMBeeds 240Qk Qg@hbgﬁ{bﬁlcﬁsqe\i%qmlln distilled water at
0.1 U nl_was a i s.solution, he “sol uti on which was 5

prepar ed' by di é%‘g‘?ﬂ’d‘beté‘ si}@ngi oBPe’ ?'h’e?ﬂ?ﬁsacgtwledsbﬁsﬁﬁ{i%?%larfesque
141-01) in phosphhtdeduf (e E01vkhNaEPQEdatdOfiesppolar olvett) . 5 mM

is added and mixed, a@%d&ac%ﬁéoﬁ’ow 59ce‘bdrné3f d&'&%a%@' UpAN Mter ein
acet yl thi ochol i ne i odi de any, 7- 09 3/]@) had 10 been 'di ssol ved in

(a0, o
phosphat e buf f B¥S%t %G %t 3 Bo* ’éﬁp‘é‘?%ﬁetﬂfe CaTEBREFOT, T %i stil | ed
wat er was addedsuaslyathmfiedheusubst aowe fempemzdluyei sranddehdxmmgbance

(A450) wpe det ggpined v elouldsN®. TAE Subiadile dhesRRahecbuifierramrs ianded
i nstead of the enzyne sol ut| and tFe 15 50~ inhi bi tlf?n activit | C50)

was det er mi ned" T %td‘rﬁaeno |ﬁﬁf‘5 1hg T Gy SFEERES pra®stt i @8mpound
was |isted in erbtke LegmB)opeceondihaen orsast, Bindagan hbi beigci®A): The
subst ance for @@@d@lsamgr djysaob@sﬁde;hﬁ&(aldip&toiclelsed wat er (for oral

adm ni stration; 10 ﬂ?/ l@%) Com Xél OLQ‘QI cal sc%lrtb Soh I u%gog é 194 l|,cr31tern enous
adm ni stration; re are a ol d 0 m ni's ion.

sol uti or?as a%lzm mb§eeﬂeé f’éOIf‘a"s*I%CPHOCZR ﬁF@@eﬁﬁal the Gcmla(jéﬂ) bet he
whol e bl ood wasorerrdd att etefl bOREE hes thaar hyunrdtier fetthewiagest hesia at 5

mn. (i ntravenlgyci @Egg'n(rv) g%honogr P )onl y), 15 min., 30 min., 1 hr., 2
t a

hr., and 4 hr er the’ i'stration, and the Iasrra was separat ed by

the centri fugation (9, 5EPWEHS1SD AT, 64‘(501&}'& ﬁPo&ﬂrE@xi’ﬁ%r%‘U‘Ys]pem men (n =
4). Using the 5it®vearheitydd char bdetenmmemg texahienhilbbkyogriaeiyvidyy, the

cal i bratipn curyge Qg u&p%uhagaﬁsslwrcm»ﬁl eswessegeyms&lfy Hrepared
and the concentrati on of subst ance for in the eC| Men was

s
det er i ned. Th%’“?‘b‘%‘/\e:r°"53°é1é‘ 8f °th °§‘§“]c‘?)n‘c]e)ntwrl§‘thl 5?? i RIPEHRRHEE 95 ne curve
(AUC) was cal cekerssl alkydavdpg280ents (for example, methyl

acyloxychlorides such as methyl acetoxychloride or methyl
pivaloyloxychloride, or allyl chlorides, or benzyl

35 chlorides) in halogenated hydrocarbons such as
dichloromethane, or aliphatic ethers such as THF, or
aprotic polar solvents such as DMF, or a mixture thereof,



- 59 and then the bioavailavility in the mouse (BA) was cal cul at ed
according to the followng fornmula: BA(~) - (AUC po)/(AUC iv) gg? |v)/
(Dose po) x 100 5 The bioavailability for the compound of the |nv 'on in
the nmouse was listed in table 4. Industrigg Applicability A biphenylam dine
derivative, and pharmaceutically acceptable salt thereof of the invention

h ff hi bi EXa.actiyi d
et gt R PRb s RS EREABEY Yol et R e

applicabl e agarnailgbpeapyegbayngﬁﬁngucatas10yoca@@P@Ifbgfarctlon cer ebral

thronmbosis, thronmbosis of peripheral arteries or thronbosis of deep veins

as a FXa 15 i hhibfBohoursis REgferably,edt TgbHene MRing hR CH2--- X- (
CH-rt--Y ConpeyiidaliehR @oxansYBﬁbé 5&5@@5 UfHalcgg@Elhgc%M%htN K dBend~
-CCaMe- N H 1--~--CONHzBond- Bond-"COn

NH- | - ~- @O2HBoRHEEERER - OK| dillﬁ@@%B@hby@@mﬁ./eemHa: 20 P~B6na, OoeMe-- N H

-1 -~-tBuBond,; COs “ho H-11 OBond ~-COzMe- N H -1,".. HNi 1Bond- COsMe--
N H-11 2Bond- CGs '-1~,:.. NHL 3Bond- CO-Me- N H - ~1 NH ~Bond-
CO-~le- N H -1,". (VAN)~NEpngBoaion Chat- CArboxyl- to~akplkoxgBamtboBPil:vi e- N
H-1", .. NHL #haBelfhoxy PENR b2 dbhbertbdMb the aralkoxycarbonyl by

reacting compounds having carboxyl as a substituent R?
10 among compounds of formula (1) with the equivalent or

excess alcohols such as benzyl alcohol in a solvent of

halogenated hydrocarbons such as dichloromethane, in the

presence of acid catalysts such as hydrogen chloride,

sulfuric acid or sulfonic acid. The reaction is usually
15 carried out at room temperature or under heating for

1 - 72 hours. Preferably, it is done using the

equivalent to a sight excess of alcohols under presence
of diisopropylethylamine, at 20 - 60°C, for 2 - 24 hours.

(vii) Conversion of carboxyl to aryloxycarbonyl: The
20 carboxyl can be converted to the aryloxycarbonyl by
reacting compounds having carboxyl as a substituent R?
among compounds of formula (1) with the equivalent or an
excess of aromatic compound having hydroxyl such as
phenol in a solvent of aliphatic ethers such as
25 diethylether, under presence of the condensating agents

such as dicyclohexylcarbodiimide. The reaction is
usually carried out at 0 -~ 50°C for 1 - 48 hours.

Preferably, it is done at room temperature for
3 - 24 hours.

30 Also, compounds having a carboxyl as R? can be
converted to ones having carbamoyl by known techniques,
for example, by treating the carboxyl with oxalyl
chloride, etc. to produce acid halides, and reacting with
ammonia solution. Similarly, it can be converted to N-

35 methyl-N-methoxycarbamoyl by acid halides with N-methyl-
N-methoxyamine, and further this can be converted to



14 May 2002 - 61 ~. 8Bond-- CO-Me- N H -1n,..N ~NH1 9Bond- COaMe- N H -1N
~NH2 0Bond- COsMe- N H -1--CNH2 1Bond- COsMe- N H-1--~N M2 Zﬁﬁrﬂ&y%%/e N
H-1--CN-i Pr2 3Bond-COaMe- N H -1~N~-oH2 4Bond- COaMe- N H -1-

SBond- COsMe- N H -1-~N ~co2H2 6Bond- COaMe- NH- 1---~N ~NHz2 ?Bond- COzMe- N H
-1~-N~02 8 ~Bond- COaMe- N H -1~N~2 9 Bond-CCal ~le- N H -1~N~ HNHZ3 0OBond-
CO-Me- NH-1~- ~ HN3 1 ~Bond-COsMe- N H -1~N3 2Bond-COsMe- N H -1~-N OH3 3
~Bond- CO-Me- N H - 1~Ndof f 3 4Bond- CO-H N BEB-4Bond-CO-H N H -13 6Bond-
CO-H N H-1-~-coZH8 7 ~Bond- COsH N H -1--O-Me3 8~ Bond- CO-H N H
-1-- O -i pr Bond-aX¥ldarbohlyl 1by ~rd&tt i ngl 4 iy vARQ3us &Pky GRadsicasH N H -1
--~-0Owe4 1Bond- re%@ac'%t H -1 HNa 2Bond-C0sH N H -14 3Bond- CO-H- N H -1~

~HBond- COsH NH- 1- -~ F+~ 5Bond- CO-H-NH-1 ~NH r4 6Bond- COsH NH- 1- - ~
~~NHBond- COsH N H }\I‘ONEIathoH’FaeS%I‘T-O“NqHQdf~SYQRF‘F-Bb?Rﬁ &k fhRHaPORENHS
0Bond- CO~H N gtockNsebl5cdtipnehdsOmtdv iNgHanl alildinBogitbuC@Ha N H - 1- ~

N ~oozhBond- ComlyS e f"*@ﬁw R 000 IR A8 o N
-1~ ~ H NBond -2¢Gg9efu£ie d UEAREL ERE (PUILINONETOMR 94 May 2002 -
63 Bond- COzH MHth~Marious carbonyls by the following process (ix),
(x), or (xi).
(ix) Aryloxycarbonylation of amidino:
10 Aryloxycarbonyl can be introduced through one of the
nitrogen atoms constituting an amidino by
stirring compounds having an amidino as a substituent A
among the compounds of formula (1) with the equivalent to
excess aryl chloroformates such as phenyl chloroformate
15 in a mixed solvent of water and halogenated hydrocarbons
such as dichloromethane in the presence of bases such as
sodium hydroxide or potassium hydroxide. The reaction is
usually carried out at -10 - +40°C for 3 - 48 hours.
Preferably, it is done using the equivalent or a little
20 excess aryl chloroformate at 0 - 30°C for 6 - 24 hours.
(x) Alkoxycarbonylation of amidino: Alkoxycarbonyl
can be introduced through one of the nitrogen
atoms constituting an amidino by reacting compounds
having an amidino as a substituent A among the compounds
25 of formula (1) with the equivalent to excess
alkylcarbonic acid p-nitrophenyl ester in an absolute
solvent such as THF or DMF in the presence of bases such
as metal hydrides such as sodium hydride or tertiary
amines, at -10 - +30°C for 3 - 48 hours. Preferably, it
30 is done with the equivalent to a slight excess of p-
nitrophenyl ester of alkylcarbonates under presence of
tertiary amines such as triethylamine or
diisopropylethylamine, at ~-10 - +40°C for 6 - 24 hours.
(xi) Arylcarbonylation of amidino: Arylcarbonyl can
35 be introduced through one of the nitrogen atoms
constituting an amidino by reacting compounds having an
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-10 - +3O C for - 48 hours. Preferably, it is done

with the equivalent to a slight excess of aromatic

carboxylic acid chloride under presence of amines such as
10 triethylamine, diisopropylethylamine or pyridine, at

~10 - +40°C for 2 - 24 hours.

Furthermore, the compounds of formula (1) can be
produced by an optional combination of other well-known
etherification, amidination, hydrolysis,

15 alkylimidoylation, amidation or esterification processes,
or process which is usually employed by those skilled in
the art.

The biphenylamidine derivatives (1)
produced as above, can be isolated and purified by the

20 known techniques for example by extraction,
precipitation, fractional chromatography, fractional
crystallization, or recrystallization,‘etc. Further, a
pharmaceutically acceptable salt of the compound of the
present invention can be produced by subjecting it to a

25 usual salt-forming reaction.

The biphenylamidine derivatives and pharmaceutically
acceptable salts thereof of the invention have an effect
of inhibiting FXa activity, and can be used as a
prophylactic agent and/or a therapeutic agent which are

30 clinically applicable against thromboembolism such as
myocardial infarction, cerebral thrombosis, thrombosis of
peripheral artery or thrombosis of deep vein as a FXa
inhibitor.

Moreover, the biphenylamidine derivatives of the

35 invention can constitute pharmaceutihcal compositions
with pharmaceutically acceptable carriers, and be
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admlnlstratlon, tablets, pills: granules, powder,
solution, suspension, syrup, or capsules, etc. can be
10 used.

As a method for producing a tablet, it can be formed
by conventional techniques using a pharmaceutically
acceptable carrier such as excipient, binder or
disintegrant, etc. Also, the form of a pill, granules,

15 or powder can be produced by the conventional techniques
using excipient, etc. in the same manner as the tablet.
The form of a solution, suspension or syrup can be
produced by the conventional techniques using glycerol
esters, alcohols, water or vegetable oils, etc. The form

20 of capsule can be produced by filling a capsule made of
gelatine, etc. with the granules, powder or a solution,
etc.

Among the agents for parenteral administration, in
the case of intravenous, subcutaneous or intramuscular

25 administration, it can be administered as injection. A
injection can be produced by dissolving the
biphenylamidine derivatives in water soluble solutions
such as, for example physiological salt solution, or
water insoluble solutions consisting of organic esters

30 such as for example, propylene glycol, polyethylene
glycol, or vegetable oils, etc.

In the case of transdermal administration, for
example, a dosage form as an ointment or a cream can be
employed. The ointment can be produced by using the

35 biphenylamidine derivative in the mixture of fats and
oils or vasehlines, etc., and the cream can be produced

by mixing the biphenylamidine derivative with
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the form of suppository using a gelatine soft capsule,
etc.

5 In the case of transnasal administration, it can be
used as an formulation consisting of a liquid or powdery
composition. As a base of a liquid formulation, water,
salt solution, phosphate buffer, or acetate buffer, etc.
are used, and also, it may contain surfactants,

10 antioxidants, stabilizers, preservatives, or tackifiers.
A base of powdery formulation may include water-absorbing
materials such as, for example, highly water-soluble
polyacrylates, cellulose low-alkylethers, polyethylene
glycol polyvinylpyrrolidone, amylose or pullulan, etc.,

15 or water-unabsorbing materials such as, for example,
celluloses, starches, proteins, gums or cross-linked
vinyl polymers. The water-absorbing materials are
preferable. These materials may be mixed for use.
Further, antioxidants, colorants, conservatives,

20 preservatives or, antiseptic etc. may be added to the
powdery formulation. The liquid or powdery formulation
can administrated, for example, using a spray apparatus.

In the case of eye drop administration, an aqueous
or non-aqueous eye drop can be employed. In the aqueous

25 eye drop, as a solvent, sterilized and purified water or
physiological salt solution, etc. can be used. When only
the sterilized and purified water is employed as a
solvent, an aqueous suspended eye drop can be formed by
adding a suspension such as surfactants or high-molecular

30 tackifiers, or a soluble eye drop by adding solubilizers
such as nonionic surfactants. In the non-aqueous eye
drop, a non-aqueous suspended eye drop can be formed by
using injectable non-aqueous solvents as a solvent.

In the case of administering through the eyes by

35 means other than eye drops, the dosage form such as eye-

ointments, applicating solutions, diffusing agents or

insert agents can be used.
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cond 1 dpalbRi e s B0 R gy, LRy 1,2 B0 O
~N~ H Me 1 9 birenyldaokgine derprppive which is in the form of dry
powder can be administered through inhalator, etc. which
contacts directly with lung.

To these formulations, if necessary,

10 pharmaceutically acceptable carriers such as isotonic
agents, preservatives, conservatives, wetting agents,
buffers, emulsifiers, dispersions or stabilizers, etc.
may be added.

Also, if necessary, these formulations can be

15 sterilized by the addition of a sterilant, filtration
using a bacteria-retaining filter, or treatment with heat
or irradiation, etc. Alternatively, it is possible to
produce an aseptic solid formulation, which can be used
to be dissolved or suspended in a suitable aseptic

20 solution immediately before use.

The dose of the biphenylamidine of the invention
differs depending on kinds of disease, route of
administration, or condition, age, sex or weight of the
patient, etc., but generally, is about

25 1 - 500 mg/day/human body, preferably
10 - 300 mg/day/human body in the case of oral
administration, while is about 0.1 - 100 mg/day/human
body, preferably 0.3 - 30 mg/day/human body in the case
of intravenous, subcutaneous, intramuscle, transdermal,

30 intrarectal, transnasal, instillation or inhalation.

When the biphenylamidine of the invention is used as
a prophylactic agent, it can be administered according to
well-known processes, depending on the respective
condition.

35 Embodiments

The present invention will be illustrated using the

following Productive Examples, Embodiments, and
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10 85g of 3-nitro-5-methoxycarbonylbenzoic acid was

dissolved in 200 ml of THF under a flow of nitrogen, and
43.4 ml of borane dimethylsulfide complex was added with
stirring under ice-cooling. After stirring for 18 hours,
200 ml of water was added, and then 96g of potassium

15 carbonate was added. It was extracted with ethyl
acetate, and the organic layer was washed with salt
solution. After drying with magnesium sulfate, the
resulting solid was dissolved in 800 ml of ethyl acetate,
750 mg of 10% Pd/C was added, and stirring was continued

20 under the flow of hydrogen. After the reaction was
completed, it was subjected to the filtration, and then
the filtrate was concentrated to produce 64g of the title
compound.

l1H-NMR (270MHz, CDC1,) :62. 30 (s, 1

25

H) , 3. 89 (s, 3H) , 4. 64 (s, 1H), 6. 829

(s, 1H) , 7. 26 (s, 1H), 7. 39 (s, 1H)

Productive Example 2:
30 Methyl S5-hydroxymethyl-3-iodobenzoate:
' OH
COzMe

35 34.3g of the compound obtained from Productive

Example 1 was dissolved in 200 ml of THF, and 75g of
hydroiodic acid was added with stirring under ice-
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150 ml solution containing 34.6g of potassium iodide was
added. After stirring at 40°C for 2 hours, 300 ml of
water was added and was concentrated. It was extracted
with ethyl acetate, and the organic layer was washed with
salt solution. After drying with sodium sulfate, it was
purified through silica gel column chromatography to
produce 23.1g (42%) of the title compound.

1H-NMR (270MHz, CDC1l,) :461. 81 (t, 1
H, J=5. 6Hz), 3. 92 (s, 3H), 4. 72 (d, 1
H, J=%6. 6Hz), 7. 93 (s, 1H), 7. 98 (s, 1
H) , 8. 29 (s, 1H)

Productive Example 3:
Dihydroxy-(3-cyanophenyl)borane:

chi:l\s(om2

20g of 3-bromobenzonitrile was dissolved in 100 ml
of dry THF and, under a nitrogen atmosphere, 37.6 ml of
triisopropoxyborane was added. This solution was cooled

to -78°C, and 98.3 ml of 1.6M n-butyllithium hexane

solution was dropped for 30 min. with stirring. After
stirring at room temperature for 30 min., it was cooled
to 0°C, 220 ml of 4M sulfuric acid was added. This
solution was refluxed with heating overnight, and then
cooled to 0°C again. 340 ml of SM sodium hydroxide was
added, and extracted with 200 ml of diethyl ether. The
agueous layer was removed, and 6M hydrochloric acid was
added until the pH was 2. It was extracted twice with
300 ml of ethyl acetate, dried with magnesium sulfate,
and then the solvent was removed.. The resulting crude
product was recrystallized from 6MF—water to produce
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Productive Example 4:

Methyl 3-(3-cyanophenyl)-5-(hydroxymethyl)benzoate:

L C
NC m‘i OH

COzMe

3.08g of the compound obtained from the above

15 Productive Example 2 was dissolved in 500 ml of dry THF
under the flow of nitrogen, and to this solution, 2.32g
of the compound obtained from Productive Example 3, 2.18g
of potassium carbonate, and 456 mg of
tetrakis(triphenylphosphine) palladium were added and

20 stirred with heating at 90°C, overnight. The reaction
was quenched by adding water, extracted with ethyl
acetate, and dried on magnesium sulfate, and then the
solvent was removed. It was purified with silica gel
column chromatography to produce 2.05g (73%) of the title

25 compound as colorless crystals.

1H-NMR (270MHz, CDCl,) :62. 1 (brs,
1H), 3. 96 (s, 3H) , 4. 84 (d, 2H, J]=3. 7
30 Hz), 7 5~8. 2 (m, 7H)

According to the same process of Productive
Example 4, compounds of Productive Examples 5 - 10 which
are listed in table 2 were synthesized.
Productive Example 11:
35 Methyl 3-(3-cyanophenyl)-5-(bromomethyl)benzoate:
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To 1.0g of the compound obtained from the above
Productive Example 4, 20 ml of diethyl ether was added to
produce a suspension, and then 0.5 ml of phosphorus
tribromide was dropped slowly. The reactant solution was
stirred at room temperature for 19 hours, and subjected
to extraction. The organic layer was washed with
saturated salt solution, dried with sodium sulfate, and
then the solvent was removed under vacuum to produce the
title compound in the form of a light-yellow solid (1l.2g,
98%)

IH—NMR(ZYOMHZ,CDClﬂ:63.97(3,

H) , 4. §8 (s, 2H) , 7. 56~7. 9 (m, 5H)
I1~8. 2 (m, 2 H)

Productive Example 12:
Methyl 3-(3-cyanophenyl)-5-(aminomethyl)benzoate:

NC ‘ NH,

CO;Me

l.1g of the compound obtained from the above
Productive Example 11 was dissolved in 33 ml of DMF, and —
325 mg of sodium azide was added. After the reactant
solution was stirred at room temperature for 2 hours,
80 mlL. of water and 120 mL of ethyl acetate were added to
extract organic substances, and the aqueous layer was
extracted twice with 100 mL of ethyl acetate. The
extraction was washed with a saturated salt solution,

dried with anhydrous sodium sulfate, and the

, 8.
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(d, 2H) J2 11.6Hz), Tées'ée‘('aylzﬁ CéaB.@E‘)‘e“ be (l@ziggpethy hpgnzoaq) | 7. 5~
7.7 (m?H, 7. OMa(Lsﬁdl&B alyo 87 was( put 1) a7f39£}51(,s disEplved0Bn (65 MH), 8. 15
S, ~é':') | 1%~5~“7'HS)|¥| \é'tRaﬁgf()'a\/AcHZan@Qz I q) i’f[;_go@céé(l1Sad1%|ﬁb—ba§‘1§xg(()¢§ar1%%aﬂelyc~v~~
bl S 26~ [Ibl-H2 cadd?d me&"ﬁaf waﬁ%ﬁlﬁce&};&fm hpdxes8rs) 8
1.0-1.3(m 2H) Stira3(g, wiNC cormfiNuedOkfy  rdom-tkni{ena tHp, £0r 66 h@(ry, 4H),

3.96(s, 3b). tﬂ@oc%a @t(hﬁa§:su‘ﬂ)H)sctéd66<7 c?élrﬂtez-"f)l:ltzrgt§oxo( andec])h’e
8.09(s. 2H). 8.2

19tra 1 ~t~ d(ﬁ;écgo dgg(_‘zd is1 l QL( m 2H),
1013(m Nc/f 23 %%‘Tgeﬁ? 2Adigd yighs ’F&l%H)ges 90( s,
2H), i 3.96(s, CBH))maﬂogﬁémiw t=predic8Hz9 4 ]1&9 of7 thed titbe MeorpsuinidHz, 1H)
7.76(s, 1T~ é§§@q‘jd gf_?t@-izhwollg)tepz 919@%) 1H), 8.03 s, 1H), 8.12 s, 1H).
151 ~ NS 47 [N%F% ~ H N Boc 89
C - MS(M - H) = 2
15 Productive Example 13:
Methyl 3-(3-cyanophenyl)-S5—-{((N-t-
butoxycarbonyl)piperidin-4-ylmethyl)
aminomethyl )benzoate:

20 NCN«Q L

CO,Me

5.59g of the compound obtained from the above

Productive Example 11 was dissolved in 150 ml of dry THF.

25 To this solution, 7.92g of 4-aminomethyl-(N-t-
butoxycarbonyl)piperidine was added and stirred, at room
temperature, overnight. This reaction was quenched by
pouring this solution into a 0.5M potassium bisulfate
solution, and extracted with ethyl acetate. After drying

30 with sodium sulfate, the solvent was removed to produce
10g of the title compound (potassium bisulfate salt,
quantitative).



16 ( ~ B NS 464[1~i+H NC CozMe 1? | ~ e n~IS 464[1MrH NC / CO-Me 1 i
~ 1~1S 391 [Nl+H NCI'\ HI | ~/~/ COM 19 | ~ A~ S 433[4 M+H]20+\£:
HCO-M 201 ~ 1<iS 40 r [IC +H NC~I~HII ~0~ co-Me 2114 1'S
391 [Nl+H NC/ | ~ H CO2Me ' 14 May 293 22 | ~ _ ~ 1SI'S 405] M+H]
NC~~Hi COfule 23 | ~ ~H NI VLR (270N~Tz, CDCIB)b 1.0~ 19(m 5H)) 1.49
(s, NC~ Nt _~N-eon 9H (s, 3 2.2~2.3 (m 2H), 2.5~2.8 (m ZH),
co~nne 2. 70 (H, 2N\@R1§M)0¥§DZ(SCMC B.Ob (s, 631—!) 8.8-14,23m
2H), 4.64 & 4.22 (s, g«) 2H), 7. 72 (s, 1H), 7.85 (d, 1H, J=
7.6Hz), 8.01 (f§ 1p) H 1215 14=|)3 é4S| ~91H Nbi R1 ( 27DMH-z2 CDODS) @D, 9-41. 1
(m SIB, 1§% NC ~ N~N-~ (m 17H), 2.26 (d) 2H, J=7.QHz), 2.42 (t, 2H,
J=7. OHz) , Hne ~ 266'7 €brt$ ZHn .J=41H3Hz), 33. 69 6s, (3H), 33HOB (s4 3Hp,
0-4.2.m 1H) 5. .2m 7H. 251 ~ IHNVvIR (270N~ z, CDCl~)a 0. 8-1. 1(
5H) °1.1.71. df(m NE B N R~ isﬁil)) 1. 83(s5 9Hf,. 1776(th . J218 BHz, 72H) 9
.2-2.3(m cod 2%& 2. 40(t, 73Hz E& 2.67(t, J=I2Hz, 2H), 3.62(s)

. 3.96(s,~ §.m.1(#H ;_9H) § 5720, (J=7. 827HOHz, 1H), 7.67(d,

3-&

=7.8Hz, 1H), 7.72(s, H)784)J79Hz 1H), 7.89 s, 1H), 8.02 s, 1H),
11 s, 1H). 26 | ACCOAYMY G274 SCE DL TT2 C(fs)qubuctam (m 9H), Nc |
~~ Exbnge 2H),, b u(nSis th) ,PrJocﬁrca:lee( rﬁxﬁr@])e 2143%11(1‘1>h Fe COZNne
s~.C

. H J=1. ,
. 0~4. ig gj‘zf‘) “stz"bfh mr‘ge% %Y“thel—%ﬂ%ﬂR (2701VIH2 CDCiB)lE;D
. 9- 1.1(m2H) 151rbdndmvemx%ﬂmmacsc (m1H), 1.7-1.8 (m 2H), 2.50 (d,

. 2.68 2 8 (s, 2H)) 3.93 3H)
4H%)4(m 2H§m oy e TRk 3’q67z31%'31a“(°%%e%‘|307”7§’8“((‘\f| H))7 82 (d(slH)H)7 86 s,

NOPRO I ONN

1H), 8.00 s, bu#)oxwarboslylma)lpezgtdm«Hq—a\mmr(}lew CDCla)8 1.0~2.0 (m
5H), 1.4~ & Maindmetty1ybehAftes 9H, 2.15 & 2.21 (s, 3H), 2.5~2.8 (m
2H), 3.2~ o~ ~ eon coZnne 3.3 (m 2H), 3.96 & 3.9 7 (s, 3H, 4.0~4.3 (m
2H), 4184 & 4. 72's, 2H), 7.4--8.0 m 6H), 8182m1H) 29f~~H-NNfR
(270MHz, CDCl @) 8 0. 93&1.00 (t, 3™ J=7.6 Ncd ~0N~ , e~ 1.0~2.0 (m 17
H, 2.32&2.37 (t, 2H, J=7.6 £0~DQE (m 2H), 3 1883.21 (s, 2H)
3.958&3.97 (s, 3H), 4.0~4.3FTs, 8&4H73 s, .4-8.3 m T7H).

20
53 mg of the compound obtained from the above
Productive Example 12 was dissolved in 2.0 ml of
chloroform. To this solution, 57 mg of (N-t-
butoxycarbonyl) isonipecotic acid, 27 mg of HOBt, and
25 48 mg of EDCI hydrochloride was added and stirred, at
room temperature, overnight. This reaction was subjected
to the cation exchange resin column SCX for the solid-
phase extraction and the anion exchange resin column SAX
for solid-phase extraction, manufactured by Barian
30 company, and extracted with methanol with removal of
impurity. The extract was concentrated to produce 100 mg
of the title compound, guantitatively.
MS(M + 1) = 478
According to the same process of Productive
35 Example 15, compounds of Productive Examples 16 - 22
which are listed in table 2 were synthesized.
Productive Example 23:



14 May 2002 _ 7g _ 301 ~~H NI vIR (270Ivi' 1-iz, CDCIs)b 0. 86(brs,

1.0-1.7(mN= 1 ~ NN~ 16H), 1.54(d) J=3.9Hz) 9H), 2.35(dt, 11&'3

20. 5Hz, co~rue2H)) 2.5-2.8(m 2H)., 3.19(d, J=7.6Hz, 1H). 3.o96( 4 ¥ 299%

3H), 4.0-4.3(m 2H). 4.2(d, J=I2Hz, 2HL, 444-7. 7 m 3H), 7.8-7.9m 3 |
b -

8.15 d, J=IIHz, 1H) 311 ~~H NI~IR (22Cbglz,CDA3)b 1.0-°1.8 (m 5H), 1.42
(s,NC ~ ~ NI ~ 3 2.88 (s, 3l-~ 3.0
3.2 (m co~nte2H), “ghy 9 (- ‘g‘%h%’éht%“g j (L (s, 2H). 7.60 (t.1H,
J= 7.8Hz), 7m9tq:wcau_¢bom3tlmm qlmﬂfl—?ylgnqtrﬁyl}ﬁ 7.89 s, 1H), 8.03 s, 1,
0.20 5 14 ey tdbide (/0 DAS)b 0.8-0.9( m 3K 0.9°1.2(m~ N v
| ~ 0=5=0 ~N.~2~ ) 142(5 OH), 2.50(t) J=13+2, 2H), 0Ol e
~2.9-3.0(m 2H), 3132(m 2, 3.97(s, 3H), 3.9-4.2(m 2H), 4 51(s, 2H,

7.61(dds J=7.7, 7. 7Hz, 1H), 7. 700, J= | . 77.8-7.9 m 3H), 8.03 s,

1H), 8.19 s, 1H).33l ~ i~~IS: ~ ~N. CF ~CO, | ~te34l ~
~Jo~ =i NH Nt1~LR (270A~I Hz, CDCl a) 4?@8%) 2.42.5 ()~ Nc | ~4H),

266 (t, 2H J= 5.9 Hz), 3.4-3.5 (Mmdodk), 3.66 (t.2H J= 5.8 Hz), 3.97 (s,

o) 808 (5 ZaN e l\é’i e of, ol Mgl PRS2 10
2.9 Hz), cat MEXBIRE: (13 vas dyssabred i, 13 bl 0. danety yﬁfmamadesa(brd
35S s B e ﬁ?%ﬁ@%mﬁ}zcﬁ%@m@%%ﬁﬁ#"rﬁ@% Fyide, ott

(s, 1H),8.03 WEerél.l':deéd,l?ar((S afitdr 3§t1H:1N]mj Rd27TOMdr £PGa b 1. 2 1 4(m
2H), 1.46(s, 1. 17

S0 co Voo, ot ARtiSh bygs cannied Gyr !t S Wlatd nfyed s YdoEa
4.60(s, 2H), with ma(tmseHtid 03, d:ri@c} 81:115( ssodim sullfaty 20902 - 79 3

r1n8|183504( |2Vt +c!'ﬂvech6(waé remo&é;d %@cﬁ%%um, %Mgﬁ@ Vgggoéul!‘lflgd CDCl s) b
Sn] ’through silica gel chromatography to produce 289 mg of

the title compound (Yield: 61%).

JH-NMR (270MHz, CDC1l,) :61. 0~1. 9

(m, 5H), 1. 49 (s, 9H)Y ., 2. 22 (s, 3H) 2.

20 2~2. 3 (m, 2H) , 2. 5~2. 8 (m, 2H) , 2. 70
(t, 2H, JJ=12. 0OHz), 3. 57 (s, 2H), 3. 9
6 (s, 3H), 4. 0~4. 2 (m, 2H) , 4. 64 (s, 1

25 H), 4. 72 (s, 1H), 7. 5~7. 7 (m, 2H), 7.
72 (s, 1H), 7. 85 (d, 1H, J=7. 6Hz),6 8.
01 (s, TH), 8. 12 (s, 1H)

According to the same process of Productive
30 Example 23, compounds of Productive Examples 24 - 27

which are listed in table 2 were synthesized.
Productive Example 28:
Methyl 3-(3-cyanophenyl)-5-[N-[ (N-t-
butoxycarbonyl)piperidin-4-ylmethyl}-N-
35 acetylaminomethyl |benzoate:



1 56(td 1H J=12 2 8 9HN.e~) . |, ., Z),c02H3.0~(td, 1H, J13 2,
2.0Hz), 3.23.5(m 2H)) 3.83(brd, 1H, J=13.5Hz), 4.65(s, 2H), %A%@pé&Z
7.60(t, 1H,J=?.BHz)) 2.67.8(m 1H)) 7.?4(s) 1H), 2.85(d, 1H,J 7.90
s) 1H), 8.03 s, 1H), 8.16 s, 1H).391 ~H NMR (270bl Hz, CDA 3)b 1.01.3(m 2H),
1.46(s,~ N~ ON) s~ 9H), 1.'h2.0(m 3H), 2.56(td, 1H J=12.8) 2.9Hz), o0
N-3.0(brs, 4H)) 3.14(s, 3H), 3.2--3. 5(m 2H), 3.83(brd, 1H,J=13.5Hz),
4.6~(s,2H), 4.64.9(m 1H), 7.60(t, . Bhz), 7.6-7.8(m |1-~ 7. 74(s,
1H), 7.86(d, 1H J=7.8Hz),-.7.92 s, 1H)) 8.1 r s, 1H).4o0l

~~H NVR (270MHz, CDCIs)b 1. 01, 3(m - 2H), 46 s, NG~ ON,~ 9H),,1.7--2.0(m
3H), 2.09(s, 3l-~, 2.56(td, 1H, J=12.8,W2.%Brr) >~ 3%06(td, 1H J=13.2)
2.0Hz), 3.2-3.5(m 2l-~, 3.8s(brd, 1H, JSP¥ 5Hz)) 4.65(s, 2H), 4.5-4.7(m
1H)7.60(t, 1H J3 % %H%)f t?) GEMunJEIH)of ?:héo(a%ov%rz;d%@uv@" J=i . 9Hz),
7.90(s, 1H), 8.02 6(s, 1H). - 80 _ Table 3 Exarrple
Structure St EXEM: &I 1(§af”’ésldPiS$°lV-9d~l-‘l-“N&I0R€‘]51 \ﬂfsd%t&wﬂfﬁwf‘aml%l 2H)) 1.
7--2.0 (m 2a'}l'd (277 ?Lro'é) rtr%el%y%a&@nez'd)ays ?adjeﬁ_d3 39(2 J._LLZH)f 3.38 (d, H
J= 6.3 Hz), 3.91 3H), (4, (t, H J=r.9 H), 7.86
(d, 1H, J= 7a9e|ﬂzy)lch71099d(eswasalatdd%agxdozst(lgrlm was, @bn(td,nu_EIel fpr 7.6
Hz)) 8.15 (s, 8. 28 (Spael ,dyng, 2H)
= NV R2( 46%65(1 gt -%ras 'fpo'u{%dSQn‘%os s%%lw %y e%c]a%b%naq_,%

(m 4 H, 3. 92ugion ﬁ)nd @XGsa@stedzwmth mhymacvet@@es( mThs) OQFGP@lG(m 4H)

CO2Me layer was washed with salt solution and dried with sodium

sulfate, the solvent was removed under vacuum, and it was
purified through silica gel chromatography to produce
349 mg of the title compound (Yield: 69%).

15
l1H-NMR (27 0MHz, CDC1l,) :61. 0~2. 0

(m, SH), 1. 45&1. 46 (s, 9H) , 2. 1 5& 2.

21 (s, 3H) , 2. 5~2. 8 (m, 2H), 3. 2~3

26 3 (m, 2H) , 3. 96&3. 97 (s, 3H) , 4. 0~4.
3 (m, 2H) , 4. 64&4. 72 (s, 2H) ., 7. 4 ~ 8 .

0 (m, 6H) , 8. 1~8. 2 (m, 1H)

According to the same process of Productive
25 Example 28, compounds of Productive Examples 29 - 32
which are listed in table 2 were synthesized.
Productive Example 33:
Methyl 3-(3-cyanophenyl)-5-[N-[(N-t-
butoxycarbonylpiperidin-4-yl) methyl]-N-

30 trifluorocacetylaminomethy]benzoate:

S
Nc ):;Qq *Boc

COzMe

35 Under the atmosphere of nitrogen, 2.0g of the
compound of the above Productive Example 13 was dissolved



Salt 3 ~N~ ~\ ~H N ~IR(D11~I SO-ds) 8 0.8--22(m 10H), 3.23.4 0 N\H ~ ~ ~
r s, 2H, 3.91 (s, 2H), 6.66.7 (brs, 1H), 7.17.2 ' CON\H coznne14r|§|ay§bb2
7.78.3 (m iH, 9.0-9.2 (brs, 1H, Salt .49.5 (brs, 2H). 4 H—~ ~ =\

~H Nbl R( Db4S0-ds)8 0.92.3 (m 10H), 3.0--3.4 0 NH ~ ~ ~ rs) 2H)) 3.58 (s,
3H)) 3.91 (s, 3H)) 4.61 (s, 2H), 'COZM CO2Me 1.68.4 (m 7H). Salt 5 ~ ~
~H-Nh~IR(DIvI SO-ds)b 0.82.2 (m 10H), 3.1-3.4 HNi NH~i ~rs, 2H), 3.91
(s, 3H), 4.61 (s, 2H), 7.68.3 (m coy COZ\ Salt 6 ~ ~ ~H NI~ R(D1~I SO- ds) 8
1.26 (d, 6H, J= 6.9Hz), H2Ni NH ~ i c~N 1.6--2.0 (m 5H)) 2.8-3.0 (m 2H))

‘;’ éHg)S ngItSH) ?@ NﬁH"f dr}%.‘&?—&') 3":";?? §§l?§séi%3°%w €8° Tﬁ)%& %"é’:-(d, 1H,

J= 8.3Hz), 8. 1®iks, sthkriBg271 (38 nitHof t#(ﬂe&h@lﬁ&des,wa&H)iddedl4éMy 2002 -

81 7 HzN ~ ~ ~ 1.3 ~ ~ 0~N
er ah s 71 e fOp e Sk eiekacblio il yhs Babbh ¢ 0
4.38 (q, 2H, JAf?ee}E)tlrﬂl% engdqr sf°°2h£e*?9?¥1aﬂre 1her ﬁ—h?ugﬂz)wat?em (d
m JE—3 225%) Zn@Se(:S%ll&b:etBté)Sde(xﬁe, ;)au)ad 8. Dife (ektrbdt idn ﬂ[z)itﬁl-ﬁt)layﬁbl7 (s,
S 'O nlC a

" 0.g--1.3 (m z%ﬂktfge §a§-8a§¥&é&5 d% thé 5&%% J#%;ngg ha %ﬁ?& s) 3. 00
(brt, 1H, cozl\/é’lth diiut?drﬁﬁjdr%c*%o afhf‘ 8@ (brd, 1H, J= |4.9
Hz), 3.91 (s, &H)i,rot-_‘feﬁaatbomatdI-ds0llrt14>n3a'inﬂiz<)1)léialvuthﬁ&aésesiZlH)n 7.71 (t,
1H J— 7.7 Hz) suifgg‘e ana-H).hc,f JolQre'?R:) waé-: J.9§m<§\$ed 2H)’Dhe pgglégcag-fén‘]_ 7.9

5&5 H}r ugh séf %?mg h I_%;ilt ~No~
~H-N~I R( BRBO- d&Preuehss sl %]H)CO ghie ‘Eﬂ“ra Y| res“ﬂq~%6~+“n H, 3.
74(s, 3H), 3.92(9693Ky8%Y. <6ﬂ(t91e Alitle7cd@ePMed. 3(m 7H), 9.14(br s, 2H),
9.51(br ? 2|I:||)ZN sal hsgg Br ﬁ%NgHo (D}H; Sogd3)28(1'8;,;|)2'24(£5”9 4H) ,
2.8-3.3 (m i~ ]~ . s, , s :
NH ~ ~. 7-8.3 (m 7ﬁf°d‘8"t cF’taS}Pé)eg’mL 9.1-9.2 (brs, CozMe ~, 559?
(brs) 2H). Salt 11 Mbthyl 3-J(3éyNvioRABoySD-8is)2-2.(82t8 (m 6H), 3.03.2 (
NH ~ ~ ~ oxyc8r a n = e en 8.
7H) 9. % o Z’gt( Kye lg‘gr']‘y]‘2’|c5’oi":‘3f aipt %igrﬁ t%’@ﬁ"{f%ﬁ(%ﬁgso%%és‘ié
(m 11 H), 2.82 (brs, HzNN~H) 394(s 3H), 4.31 (brs, 2H), 7.
71~ tvH~H'. 1-9.6 (m 3H. C¥M Salt O

NC O o N

m
3 (m
0.8--2.0
8.5(m

CO;Me
20
After 24g of sodium hydride (60% in oil) was
suspended in 2.0 mL of dimethylformamide, 2.0 mL of
dimethylformamide solution containing 154 mg of 1-t-
butoxycarbonyl-4-(2-hydroxyethyl)piperazine was added,

25 and it was stirred for 10 min. After cooling to -30°C,

143 mg of the compound of the Productive Example 11
dissolved in 2.0 mL of dimethylformamide was added, and

stirred at -30°C to room temperature for 4 hours. It was

poured onto aqueous saturated ammonium chloride solution,
30 and extracted with ethyl acetate. The combined organic
layer was washed with saturated salt solution and dried
on magnesium sulfate. After the solvent was removed
under vacuum, the purification with silica gel
chromatography resulted in 21 mg (Yield: 10%) of the
35 title compound.



14 May 2002 - 82 13 HN ~j rH Nl~I R(DNI SO-ds+D~-O b 1.3-1.5(m2H), 1.96Z
NH ~ /7 H-N~0(m 2H), 2 1(brs, 1H,2.7-3.0(m4l~, 3.97(s) 3H) pnd é§6i

oH), 7.76(t, J=7.8Hz, 1H), 7.89(d, COzMe =7.8Hz, I1~) 8.1-8.5(m% Sal t
14 ~ | ~ 1H NZ~I R (270MHz, DVBO ds+D0) 8 144 1. 7(m NH ~ ~ o~CcF~ ~0 ~~ 1~
7'1.9(m 2H), .2.0-2.3(m 1H), 2.8-3.2(M*%xZe H), 3.2-4.0(m 8H), 3.88(s,
3H), 4.82(d, J=2IHz, salt ~, 7.6-8.3 m 7H). 15 ~N | ~

~H Nb' | R(270MH, DMSOMAB+0@) § D M M m (NINK 11 5 H-N-® 1~~ 2. &4 Q(m g
10H), 3.91(s, 3H), 4.30(s, 2H). co, Me .74(t, J=7.6Hz, 1H), 7.88(d, J76Hz
1H), 8.1sal tH)3.m23H)4 8. 7. s5 1H4n, 844H s, 1B). B66~ ¢t, 2 H, j =

1H N1~ IR(DIvISOds)S 1.2--1.5(m 2H)) 1.6-1.8(m N HyN/ ~H ~ 1(br s, 1H)
2.73.0(m 2194 38)23.43m #H- 3/. O5C-NTH) , 43HOR (s, 33H) 6 4. 8(d,, J228Hz, j2H),
7.78.5(m CO- Me H). Salt 17 ~ ~ ~H NVIR(DVMBO-ds)8 1.1--1.s (m 2H), 1.82.3
(m '3H, 2332 ( Hgﬂ)) 3.83 (8, 73165 +ZB H ~ N 4. 34675(nf sNH 2 Me) N, 3H) ,
7.8--8.0 (m_2H), 8.1--8.6 (m 4l-1), 9.2 & 9.5~ CO-Me Salt (brs, 3H. 18 ~
~ 1H Ne~I R(Di~~1%50-d8)8 &. d3n(t, 73H) J=5.7 Hz), HEN/ ~ N 1.4-y 1.6 (m

6H), 1.82.0 (m H), 2.3--2.5 (m 4H), NHI / ~NT 3.0--3.5 (m 4H), 3.68
(s, 2H), 3.91 (s, PZpductive Expred2ME Srs, 1H), 7.e8.5 (m 7H). Salt 19 ~ ~
~HN~IR(DIVBOdS)8erh71@- 6ey3kophbnd13.- 207  1HANS 2.3-2.7(m
aH), 2 8(brs, 2H 33 q it %'% 5 Y Ntﬂﬁ}eﬁa@ oH) |
7.7-8.H'm ObiNe FF{?‘O@Y%(C sllbmzoas}% 7 (brs 2H) Salt 14 May 2002 -
83 20~ ~~H NI VLR(DblI SO-ds)b 1.3-1.5 (m 2H), 1. 7--2.2 (mH N3H) 2.00 &
2.13 (s, 3H), 2.7--2.9 (m 2H), [3, _bNH ~ N=(m .. H), 3.91 (s, 3H), 4.66
& 4.75 (s, 2H), 7.48.3C0zMe mNe7 13°(ni BH) . Sal t 21~

~1H N1~ IR(DVISOds)b 0.84&0.92 (t, 34 J= 7. hﬁi) HZN [/ ~ N~ f ~ 1 =~
1.0""1.3 (m) 2H)) 1.d2.0 (mSH), 2.3 36 (t,

15 400 mg of the compound of the Productive Example 9
was dissolved in 20 mL of methanol, and 20 mL of 2N
hydrochloric acid was added with stirring under ice-

cooling. After stirring at 0°C to room temperature for

7 hours, the concentration yielded the crude product of
20 methyl 3-(3-cyanophenyl)-5-(piperidin-4-
ylmethoxymethyl)benzoate. This product was dissolved in

20 mL of dichloromethane, and 3.0 mL of triethylamine was

added. 460 pL of acetyl chloride was added with stirring

under ice-cooling, the stirring was continued at 0°C to

25 room temperature for 18 hours, it was poured onto
saturated potassium hydrogensulfate solution, and
extracted with ethyl acetate. The organic layer was
washed with saturated sodium hydrogencarbonate solution
and then saturated salt water, dried with magnesium

30 sulfate. After the solvent was removed under vacuum, the
purification with silica gel column chromatography
resulted in 260 mg (Yield: 74%) of the title compound.



/ o NH ~H, J=7.6Hz), 2.4-2.6 (m 2H), 2.9--3.1 (m 2H), COZMe3. 20&3. 2b (d)
2H, J=7.6 Hz), 3.91 (s, 3H),Salt ' .65&4.71 s, 2H), 7.2--8.2 n a%?o
“~H- NI~ R(DNI SO-ds)b 0. 7-0.85(m 3H), 1.1-2.2(mHoN / ~ N~ 16M %9(t,
J= 7.6Hz, 1H), 2.38(t, J= 7.3Hz, H), IN NH/ o0.8(brs, 2H), 3.2-3.4(m 3H),
3.89(d, J=2. 7Hz, Me CO, _3H), 4. 70(d, J=25.9Hz, 2H), 7.7-8.3(m~ 9.26(brs,
2H), 9.57(brs, 2H).Salt2:3~ ~~H NVIR(DIVISO-ds)S 1.2-1.4 (m 2H), 1.6-1.9
(MNON/ NH~ O=S ON 3H), 2.64 (t, 2H-J48 11.5Hz), 3.0
1

3.03.2Im 6H), 3.92 (s, 3H), 4.52 (s, 2H), 7. 75 (t, 1H, J=COzMe r. THz),
7.90 (d, 1H J= #48HzaY . M8 0% £d7 dH4 H=sal td0p5¢ttz),, 8.0 5 (s, lpl = 48. 1%(5,
1H), 8.20 (s, IH),.31 (s. 1H).24~ ~~H N ~I R(DR~I'SO-ds)b 0. 7-0.85(m " 3F),
1.1-2.2(m HZN Kl /2 GES=<N 116H)7 2.29(t0 057, 6Kz HLb) . 2&38( 9 (s, 3
J=7.3Hz, 1H), . 8(brs, 2H), 3.2-3.4(m 3H), 3.93(d, J=2. iHz oo Me' 3H)
4.5-4.70(m 4HH )7, 24(d8, 637t @, 71 Hiz J T r2 906d 3= )>1H)B
8.05(d, J=7.8Hz saltOSs 1H) 20( s, 1H), 8. 30(s,

1H), (26 rs) 2HC 69st (.-95 ~~1+3N~|%(D| Vl soOd%l)b)l 8- & 9(?m~ 3H), 5
2.4-2.6 mHzN/N H) , 5 brs (m 3.63~
~ N NH\~£)ZNE(S 3@?(5 (%b (6’rs i}ﬁ) 1775 (3t foI e&zlve 6

d, 1H)) 8.08. 31 ) 8. 14 s o 22 9.52
; 2I—I)|_|?) 14 Nay(7t2)(r)g)§ PRt 8)64]35?) f ¢ NN Geewe
CONHZSal €27~ ~—<HHW R(PVBOsds) § &.,0-11¢8, (m =2, é-ﬁ za-o (7m H%NJv N

(m, 1H), 7. 72 (s, 1H), 7. 85 (d, 1H, J=
7. 9Hz) , 7. 90 (s, 1H) , 8. 03 (s, 1H) , 8.
17 (s, 1H)

15 Productive Example 36:
Methyl 3-(3-cyanophenyl)-5-((1-(t-
butoxycarbonylmethyl)-4-piperidyl}-
methoxymethyl)benzoate:

20 O
S tax
COzMe
Under the atmosphere of nitrogen, 100 mg of Methyl
3-(3-cyanophenyl)-~5-(piperidin-4-yl-
25 methoxymethyl)benzoate which is obtained as Productive

Example 35 was dissolved in 5 ml of dry ethanol, and

56 mg of potassium carbonate and 69 uL of t-Butyl

Bromoacetate are added and stirred at 60°C, overnight.
The solvent was removed and the purification through
30 silica gel chromatography to produce 10 mg (7.6%) of the

title compound.



.3H), 2.30 (d, 2H, J=6.5Hz), 2.4-2.6 (m 2H), 3.13NH ~ ~ ~ Nrd, 2H, J=12.4
Hz), 3.50 (t, 2H, J=5.9 Hz), 3.73CQZMe (H (s, 2H), 3.89 (s, *le 26&Rﬁ (m
7H). Salt 28~ ~~H NIVIR(DIvISO-ds)8 1.15 (t, J=7.0 Hz, 3H), HzN ~ rah
1.331.52 (m 2H), 1.73-1.95 (m 3H), 2.63--2.75N H /(n] 2H), 2.763.00 (m
4H), 3.25-3.55 (m 4H),coZEC. & (q, J=7.0 Hz, 2H), 4.53 (s, 2H), 7.23 (s,
1H),salt,527.63 (m 2H)) 7.647.72 m1 ( , H) 7.80?.87m 1H), 7.98-8.03 (m
1H), 8.10 (s, IH, 9.2 (br s,3H).?9~ ~'I 423(N|+H]HZN ~~N~ NH((/ ~
NCONHz \ CONHzSal t 30~ ~I1' S 439[N%FHFENI/ ~ I ~N N H / CO2H CO~-MeSal t 31~
~t H- |1 Vb~LR( DVI ds) 53-1.5_( HZN O N I ~N3
2.7-2.9 (m 2r$ch §(§R|§2§@]5 (mlﬂ)%g g](d g'H ? 6.1
4.64 (s, ZFD 9 749 ) r.8640d, 1 Js .9 , 99
(s, salt1~, '?‘ %ﬁﬂgog( 157(?1—76I—)Iz))1;14(s 1H) . (g"; 31|—|)
14 May 2002 32 | ' -H | Ry(DNL SPE8) 8 1 3ty 1, 4(m 2H), 1.7-2.0 (m
HzN NH / ~ ~N 3H) 2.72.9 (m 2H), 2.97(s, 3H), 3.02(s, 3H), I | 3.13.3 (m
2H), 3.353.~ (m. 2606 4.62(9, =2 H Z.672(H,) 1H3JI=2 8 Hz},, r286)(d, IdAH J=
7.98Hz), 7.97 (s, 'salt 1~~ 8.00 (s, 1H), 8.0 7 (d, 1H, J= 7.6 Hz), 8.14 (s,
1, 8.2 7s. 1B)8 33d|, ~J S 89~(3-H+#) FzNBi- ~9 N6 | (NH.~ HIN) Co2Me- SA 10 34 |
~~Hs 3 1rn +H7 HZN / ~ NN H ~H CQZ §§H5 3~ ~~.H 381
[1~|+H] HZN/ 7. 5~7. m, ).803 S

H), 8. 15 (s, 1H)

10
Productive Example 37:
Methyl 3-(3-cyanophenyl)-5- [[N-[N-(2-hydroxyethyl)
piperidine-4-yl-methyl}-N-trifluoroacetyl Jaminomethyl]
benzoate:

15

\

NC N”T:F
o}tﬁ Neon

COMe

To the compound obtained from the Productive

20 Example 35, 5 mL of trifluoroacetic acid was added at
0°C, and stirred for 30 min. The solvent was removed.

Under the atmosphere of nitrogen, to this solution, 20 mL
of dry methanol was added, and 300 mg of potassium

carbonate and 250 uL of 2-bromoethanol were added and

25 stirred at 60°C, overnight. The solvent was removed, and

the purification with silica gel chromatography resulted
in 220 mg (71%) of the title compound.
MS(M + H) = 504
Productive Example 38:
30 3-(3-cyanophenyl)~-5-{2~-(N-t-butoxycarbonylpiperidin-
4-yl)-methoxymethyl]benzoic acid:

NCO/@
35 AT

COM



NHv I / HC2Me Salt 36 HN ~ ~ 1S 408[Ivi+H z ~ NNH ~/ H CXZWe Salt

37 2N ~ ~ 1S 450(1~1~-H ~N1 NH| i H CO-Me Salt z \ Nvgemﬂ%d
'I'S 424[IVi+H NH | i H-i O COZMe Salt 14 May 2002 - s
408 MFH] HzN i ~ N1 NH ~ H COzMe Salt 40 HzN [ ~ J~ ~~ IS 422 MrH) ~ -N NH

| i HCOzMe Salt 41 HN|[ ~ ~H NWVR (270MHz, DNISO-ds)b 1.1--1.4 (m 2H), NH
( ~0~N1.p2.1 (m 3H), 2.50 (s, 3H), 3.03.5 (m4H), CozMe ~ 3.8"4.0 (m

1H), 3.91 (s) 3H), 4.04.2 (m 1H), 4.64o(s, 2H), 7.74 (t, 1H J= 7.8 Hz),
"r.87 (d, 1H) salt J= 7.6 Hz), 8.00 (s, 1H), 8.03 (s, 1H), 8.07 (d, 1H, J=

oy (Swh”‘%q 7&' e, Tgrbbag) f“*b“gé Bt beipis 4,050 DL
o~ 2.2 7 (s,v&s H}lSSP & 20 miy) of Jneh %ftﬂ 2 and 3= 51L6°Fwat9¥ ‘F&s 3. 92
s(as’l g ED’ 3. Zédéd(rf}l.taidzl){m ﬁlﬁam(sll%ﬁzwﬁ , hyRavE i Egluagan(ﬂ?s;éfl-l),,m "

- T st QéH\Fr '
(~2| Hz;i)f,[) 7 Ieggi{iiz ?ﬁgjtmn Sﬁ%mléa?% mit‘rﬁqud ﬂmmgémikﬁhlﬁi@de S
70RI~I Hz, Elégwﬂétsu@*@lbnﬂuﬂﬂ, Bhe eR\H:'i‘e(c’dldﬂ‘ng:Zi) ethy8- adeObte 249, 2. 1(br
%él t H) éi):§#} )oucl‘io NEI‘he §a§£ ‘S‘J'é) 1& X%%ﬂeék%utr?f ]'?_Eturalltg

70MHz, DI\/BO dga 0‘)%‘—% P"P 53(fﬁqed with 'f“az-’rli)eswﬂr sulfatRe bhe ﬁ°b"e'1t 7(m 2H)
2. 26(S 3H) ,was Ireld{ugd, and the purification through silica gel

10 column chromatography results in 1.03g (Yield: 74%) of
the title compound.

l1H-NMR (270MHz, CDC1Il ;) :61. 0~1. 3
(m, 2H) ., 1. 46 (s, 9H) , 1. 7~2. 0 (m, 3

15
H) ., 2. 56 (td, 1H, J=12. 8, 2. 9H=z) ., 3.
0s (td, 1H, J=183. 2, 2. OHz2), 3. 2~3. 5
(m, 2H) , 3. 83 (brd, 1H, J=13. SHz), 4.
20 65(5,2H}.4.6~4.8(m,1H),7.60(t,
1H, J=7. 8Hz), 7. 6~7. 8 (m, 1H) , 7. 74
(s, 1H) , 7. 85 (d, 1H, J=7. 9Hz), 7. 90
(s, 1H) , 8. 03 (s, 1H) , 8. 16 (s, 1H)
25
Productive Example 39:
3-(3-cyanophenyl)-5-{(1-t-butoxycarbonylpiperidin-
4-yl)methoxymethyl ]benzoic acid dimethylamide:
30
Ao
SRS G
0?7
i
35 300 mg of the compound of the Productive Example 38

was dissolved in 10 mL of dichloromethane, 116 pL of



Co M cF~ ~H 3.0-3.5(m 4H), 3.92(s, 3H), 3.9-4.1(m 2H), z salt 4 8-5.0(m
2l -~, 7.7--8.1(m 5H), 8.13(s, 1H), 8.3(m 1H). 14 May 2002 46~
~1H N VvIR (270bl Hz, DMSO-ds)b 1.1--1.4 (m 2H),H N NH ~ ~ N~N1 48? 2?% 3H),
2.27 (s, 6H, 3.0-r4.3 (m 81-~)~3.93 (s) 3H), 7.7--8.8 (m 7H), 9.47 &
9.70 (brs, CO-MeSal t 3~. 47~ ~~H- Nngt (2 70l vliHz, DNl SO-ds)b 0.83 (t) 3H, J=5.
7THZNi NH ~~ NNHz), 1.0--1.6 (m 6H), 1.8--2.0 (m H), 2.24 (s, 3H],co
Me ~ NH2~3~2.5 (m 4H), 3.03.5 (m 4H ,s8.68 (s, 2H),salt3.91 (s, 3H),
3.94.1 (brs, 1H), 7.5-8.5 (m 7H). 48~ ~~H—NIVIR (2 70MHz, DI ~I SOds)b

gH)7 9 ggmnng%s%gzéi%y%%?%}a%&%{ %?%Elr@( lg{?“%éfeéf@ §ﬁ% i ﬂ%( brs

2H), 7.8-8.30m did it «BPlsirzh, §el 6% &y 9, h%H): 4grd AN R
(270M~i z, Dh~1SO-ds)b 1.11.5 (m 2H,HN ~ ~NNH (_ i1, 7--1.9 (m 2H), 2.09
& 2.14 (s, 3PPachipnosalytien .~ 48F pimeihylanipeis@lutian was dppppedos. 3 (m
6H), 3.91 (sasdl i8Hyas dstiiirredt.ak’ rfodm ZkhperXa¥8rd fom 17Hpour9. 41(brs, 3FD
olH—NI |R( eQst
). 101 3 Larestyer g iatgheRcaRndgebh s gL it W5 sqlgsd T 3
J=7. Hz) CO %tfac ed. velf(*metélér)l agegatg. ] The QFjanic Jeysrowagq, Sal t2H
J=7.6 Hz), 3w8ihéd,wdH), sdkfa¥bd/bals, wathr7. 28d 2dfied %Heh 7 L (~H NI VIR
(270Ngi z, DI~~5 ( 2 i N 2.0 (n1 3H),
(0,0 0 LD et it ol o070 01 01
(s) 2H) 7. 756%?1*:&419 %‘t P;rodrlﬂf) wag, aﬁrfele%ﬁh%ousél |5Hz1)1ca89@13 (d "1H,
J=7.8HzQ, 8.681¢sn dhrgmérafFaphy 1iH) pr8ddde (368 i) , @iZAds, &¥}) &4 m 3H).
the title compound.
1H-NMR (27 0MHz, CDC1,) :61. 0~1. 3
L5 (m, 2H) , 1. 46 (s, 9H) , 1. 7~2. 0 (m, 3
H) , 2. s6 (td, 1H, J=12. 8, 2. 9Hz) , 3.
0O (brs, 4H) , 3. 14 (s, 3H), 3. 2~3. 5 (m,
2H) , 3. 83 (brd, 1H, J=13. SHz), 4. 65
20 (s, 2H) , 4. 6~4. 9 (m, 1H), 7. 60 (t, 1H,
J=7. 8Hz), 7. 6~7. 8 (m, 1H), 7. 74 (s,
1H) , 7. 86 (d, 1H, J=7. 8Hz), 7. 92 (s,
1H), 8. 04 (s, 1H), 8. 17 (s, 1H).
25
Productive Example 40:
l-acetyl-3-(3-cyanophenyl)-5-[(N-t-
butoxycarbonylpiperidin-4-yl) methoxymethyl ]benzene:
30 [‘D
NG O 0/\(,\?‘*.8“
o]
291 mg of the compound of the Productive Example 38
35 was dissolved in 10 mL of dichloromethane, 116 uL of

oxalyl chloride and then 135 pL of pyridine were added at



14 May 2002 - 88 H N~ i tHNIiIR (2 70N Hz, Dbl SO-ds)8 1.11.3 (m 2H), NH
1i ~~N1.81.9(m 3H), 2.22 (s, 3H), 2.52.8 (m 4H), COzMe czq/g 340%2

(m 4H), 3.62 (s, 3H), 3.94.0 (brs, 2H), salt 3.91 (s, 3H), M)ay 1H)
7.85 (d, 1H)) ?.9-8.1 (m 3H), 8.25 (s, 1H)) 8.44 (s, 1H), 9.00 (s, 1H),
9.19 s, 1, 9.44 s, 2H. 53 HN ~ ~ ~H NNIR (270l ~~I Hz, DVISO-ds)b 1.01.3
(m 2H), NNH ~ ~ ~~N~ 1-"i"'2.0 (m 3H), 2.24 (s, 3H), 2.30 (d) 2H, CO Me
OH NH J-6.5Hz), 2.4 2.6 (m) 2H), 3.13 (hyd,_ 2H, J=12.4 z Salt Hz), 3.50 (t,
OH, J=5.9 Hz), 3.73 (s, 2H), 389(s 3H) 75--84m 7H). 54 HN ~ ~
~HN~Il~ (2 70~11-jz,D ~~IS Z ~ 0 NH' i ~N 3H),
1.171 45 (m 91§ ,ane 71 V8§ Fﬁ]lrEFg ab. 02? EBEEE h°‘(’§ é‘itbe"'2765'29 o5 (m
2H), 2.27 (s, N3bﬂ-d112e@ﬁrll%:dﬂc5cy&&|mtméﬁhy&i’iﬂch]?oz&%&w@@( Hlidé’d'l)and3 003. 35 (m

7007 50 (m SoTeY s o setpbrdrbe Tl £ phuil sdihpaded 9@“ B2 (m

1H), 8. 038. 08hyHFodeH)Ccahonn tes aquapus gs@lytsian s~a51|a|)ide9 aadr s, H N ~
i tHN--4$R (ZZQVJ:&‘EtwlmrdSem@) bcét&tel 4[‘}(emor2_;a|N|:dc lhy@r NrasZH) 1.72.1

3 2.28 o1 S oSy 3 3, 8:4. 0
A (m 0 Y he‘i%ﬂ}z te‘? sHye %&‘%4‘ gy ?“aagf‘ef'g”}“salt 1H,
J= 7.6 Hz), 8spbifgke, 199d t81eo:§°(1§enimas Feaporedd, The gesuzlt@ruaz) 8.16 (s.
(1H). 8. 28/(50 citifle &ﬁadﬂ:ﬁ‘i was ﬂuswoib&(ﬁvmwgiﬂzp&ws&dw&o&&)ra n}. 1 1.4

NH | N . , '
3[3),3.01(5 %%“Eﬁf 5 rﬁtm%sﬂjhﬁrg?’% 'vrﬁmﬂ%n' A0 2 -&h E1gY 4. Y3 (s,
2H), 7. {¢ ( o mé-ano%l]maag b i tbr'd?n)xde Ty &8s 7ac{d$d 1HAf‘J;ﬁ)r s@l:H.ZJ)rzg &t 09°(§S 1H)

8.03 (s, 1 . A1H J= 7. 7 Hz), , :
May 2002 _ gofor g40 HENutes I@BlﬂgsﬁthHOClNOIlﬂHavld ;sowtamr(:@zwe NH Salt
NH 58 ~ ~Ha b R 412V Qixddidlaic el Wh 86 @sy0)e ek a6 . (t thdHrdd@Nc~ | ~ o~

J=7.6 Hz), 1. 9 J=7.6
). 3 3é 5 (B3 %ﬁ*«ﬁf%f e vily e é‘tﬁg"‘j’ 72l wiley APy flonsly

Salt 69 HzZN |ma9'b¢93%8 fate-N RQpe| selveny- FEMEMRH-UNdGISYREURH HEN ~ ~~
|vlS 438§ | ~- | &4 thd\ phtilfikcaltibin ERxdwdle d‘:lGhlcSalgbl6d:oHZIN1~ ~ ~H N VLR

(2701VlHZ1DlVéﬁg%ﬁEQ&%r%p%¥'Qegqhtahﬂin(&90 mg (Yield: 65%) of the

title compound.
l1H-NMR (270MHz, CDC1,) :61. 0~1. 3
20 (m, 2H) , 1. 46 (s, 9H) , 1. 7~2. 0 (m, 3
H) , 2. 09 (s, 3H), 2. 66 (td, 1H, J=12.
8, 2. 9Hz), 3. 06 (td, 1H, J=13. 2, 2. 0
Hz), 3. 2~3. 6 (m, 2H), 3. 83 (brd, 1H,
25 J=13. SHz) . 4. 65 (s, 2H) , 4. s~4. 7 (m,
1H) , 7. 60 (t, 1H, J=7. 9Hz), 7. 6~7. 8
(m, 1H), 7. 70 (s, 1H) , 7. 85 (d, 1H, J =
7. 9Hz) , 7. 90 (s, 1H), 8. 02 (s, 1H) ., 8.
30 16 (s, 1H).

Example 1
Methyl 3-(3-amidinophenyl)-5-{(4-
piperidinyl )methoxymehthyl]-benzoate.salt:



NH~~~N1.9""2.2 (m 3H), 2.31 (s, 3H), 3.0--3.4 (m 2H), coH~347(d
21-1, J= ~.9 Hz .9--4 1 (m 21~ 4.66 (s, z Hydrochlorlde 7.
(m 3H), 8 0-- m 2H). 8.10 (s. 1H), 8.24 s, 1H). 62 ~ ﬁlm?\)f%%?

o .

8
70Vl Hz, DNI SO- ds 3H), 286(t 2H) J= 116
4 1.7

(2(5, 2H), 7. 7 4 (t, 1H, J=

Hz), 3.23.4 1.7-2.0m NHI / ~N(m 4H), 4.6

7.8 Hz), 7.86 COZH (d, 1H, J= 7.9 Hz), 7 98.0 (m 2H), 8.06 (d. 1H,
Hydrochloride J= 7.9 Hz), 8.14 (s, A4 2 7 (s, 1H), 9.46 (brs, 3H) . 63
~1 ~~HNVIR (2 70|VIHZ,DIV%§O— 1.4-1.6(m O NH ~ ~ ~NvcoZ ?~,
1.83(br d, J=I2Hz, 3H), 2.86(1) q) Jo~ . 3-3.5(m 6H), 469(5
2H) , 7.6-8.1(m 6H), 8.21 s, 1H)NH 2002 -m 64 ~ ~ ~N 1H Nbf R

(270N1~i z, DMBO-ds) b 1.8-2.2 (m) 4H) HZ ~Me~ 2,0-.3.3 (m 4 H), 3.6-3.8
(m 1H)s 4.6~(s 2H) | NH ~ 7.4~7. ~ (Br&° 1H), 7.6-8.~ (m 7 H), 8.89.0
(brs, COZH 1~

69. . .Hydrochl qride 6d ~ ~
~H NI VIR (270NI ~i z°|§|v§6 %ré‘)ses J‘.’%é’”(“di °6fL f—sf’ﬁﬁqw"t&% ;ﬁ%%mpjeu&e&%),
1.4~1. 6~ (m disolief~+h $9 (v oFH)ichdZitomedtare Sndm3 .2HWML df1~ 3 ~ (m

4.33
El!/_?jr ochl or| de ?ﬂ)a?o Hz) ol %dg% 71TIEDI) g(a.; ﬁpfﬁfﬁ)ﬁ?l&gfgé &'%

7.6Hz), 8.13bubbles) )m&ozr OJI-H)th@ 35t rSé:l g e@der~ icd-NVR

E§7O|V &E3D§I§QEQ%§$ hﬁ§%e§ %Qhﬁgé%g g%go g 5°Pn$b%ﬁ&““g 1€ﬁ?g?h ZF? 2 28

7.6--8.4 (m actoZHo?hV\k:Hyt@re@@lﬂuafe de\id 06 hbuldd- Nlivl Rals2 congientDbedds)b 1. 16

t, 3H, J=7 2 3.2-4..0 (. 51~
g 69 NH ~ (sg gﬁ? Q?lég 3 ?nlsg)ﬁN? 6%%&ﬁ¥&érggﬁFngﬂé gnol soﬁpﬁ&ﬁh
(270i ~I Hz, DVW86&- d@sidped)) Istlir3etl Htmrdam tempeidture, Fordp holdidz, and ~

2 bk, N B (ol i, it e T2,

424(1 vhH] HENS/lng KENRO coLumg G“!*IPO@@ZHQII@JM (30gr Elvent:  water-

methanol) to produce the title compound (4.89g, Yield:
99%).
1H-NMR (270MHz, DMSO—-dg) :61. 831. 5

20 (m, 2H) , 1. 72. 0 (m, 3H), 2. 72. 9 (m, 2

H) , 3. 23. 3 (m, 2H), 3. 38 (d, 2H, J=g .

3Hz), 3. 91 (s, 3H) , 4. 64 (s, 2H), 7. 6

9 (t, 1H, J=7. 9Hz) , 7. 86 (d, 1H, J=17.
25 S9Hz), 7. 99 (s, 1H), 8. 02 (s, 1H), 8. 0
7 (d 1 H J= 7. 6 Hz), 8. 15 (s, 1H) , 8. 28
(s, 1H) , 8. 55&8. 85 (brs, 1H), 9. 19&
9. 52 (s, 2H)
30 According to the same reaction of the above
Example 1 except that HPLC (ODS, Eluent: water-methanol)
was used instead of HP-20 column chromatography for
isolation and purification, the compounds of
Example 2 - 40 which are listed in table 3 were

35 synthesized.
Example 41



14 May 2002 - 91 70l ~~H N~IR (2701 vl Hz, Dbl SO-ds+Da0)b 1.2--1.~(mH N NH |

i H-N2H), 1.9~2.0(m" 2H), 2.28(s, 3H), 2.1-2.3 1 H w
I4H) 4H2)2( dd, J= (12]5 H%s Hz, (2i|) 4Hé4(s 2 ~ ,(9]7 gbo?(r)n 2H)ﬁ2'ggy12@bé(m

3H ), Hydr ochl ori de8. 41(S) 1H), 8.41(S, 15)24 ~NI'S 465[ MFH HzN N NH | ~
H-NQ H-C~ZH ~N(HSal t 72~ ~11H N1I R (270b| ~| SO ds+D0)8 1.4-2.3(m~N N
NH ~ i H-N-~ a~~ 2.9-3.9(m 10H), 4.33(s, 2H), 7.80(t,co~HJ= r.6Hz, 1H),

7.89(d, J=7.6Hz, Mgthglids(3¢aniginreehenyieS4Hyl-8catosnideylzg=’
~~HN-~IR (%@’@da%rsﬁ&ﬂéi%@tﬁgiéﬂ effbadd . EB1EHIN N NH 2.81 (d, 2H,
J=5.9 Hz), 4.29 . 1~9.7 m 3 (, CO2HHydr ochl ori de74l
~1H N1~~I R, (270MHz, DNI SO-ds)b 1.1¢%.4 (m 2H), HNwWNH 1 ~ | ~N 1.8-2.3
(m 3H), 2.25 (s, 6H), 3.0-4.3%( ~7~8.6 (m iH), 9.16 & 9.51

(brs, 3H).Hydrochloride?5l i'H ~xnlR ( NIFE, Q- ds)b 0.83 (t, 3H,
J=~7H N NH ~ i N~NHz), 1016(m 6H) L 1. 8 H, 2.24 (s, 3H),H ~
~2.3--2.5 (m 4H), 3.0-3.5 (m 4l- 8@ fs 2I drochloride3.9~4.1

(brs, 1H, 7.5-8. 51:&”& ﬂf% gP tﬁe%Mlpé&d(gg%%WXthg%sg_‘%ﬁé 1§§(br3

B, HNNNH I ~~N1.0.7.0 (m , ..5..
25)0 Co H NI—P%Z‘?-‘?hBl%‘E?rYOH‘P& ate gngnohydros)logide( hse, mbHps rethapad,
r.9,7.9Hz, 1Hyas la@8éd. 75848, mllof, tf’l&t]g*ﬂélﬂﬁﬂé%é?egrég d3M¢h8. 46(brs,

1H, 8., 6(brs 2002 ~~IHz DNI SO ds) b
1.1--118 (m ST %’&ﬁ.“ﬁ\ﬁ?? lc%“co‘ill?‘i 9 I(‘fﬁ'e’il—i}nc e@ssng the 1H), 2.08 &
2.14 (S)N temperature from 0°C to room temperature, stlrrlng was

continued for 36 hours and the product was concentrated

to form a dry solid. The purification with HPLC (ODS,

Eluent: water-methanol) resulted in the title compound
15 (4.37g, Yield: 82%).

l1H-NMR (2 70MHz, DMSO—=-dg) :61. 1~1.
4 (m, 2H), 1. 7~2. 1 (m, 3H), 2. 50 (s, 3
20 H), 3. 0~3. 6 (m, 4H) , 3. 8~4. 0 (m, 1H)

3. 91 (s, 3H) , 4. 0~4. 2 (m, 1H), 4. 6 4

(s, 2H) , 7. 74 (t, 1H, J=7. 8Hz), 7. 87

H
(d, 1H, J=7. 6Hz), 8. 00 (s, 1H), 8. 03
25
H

(s, 1H), 8. 07 (d, 1 , I =7. 6Hz), 8. 16

(s, 1H) 8. 28 (s, 1H), 8. 64&9. 20 (br s,
1H) , 9. 25&9. 54 (brs, 2H)

30
According to the same reaction of the above
Example 41, the compounds of Example 42 - 57 which are
listed in table 3 were synthesized.
Further, using the same reaction as above except for
35 using ethyl propioneimidate- monohydrochloride instead of
ethylacetoimidate-monohydrochloride, the compounds of



cozH ~3~, 2.27 (s, 3H), 3.04.3 (m 6H), 4.66 & 4.73 (s, Hydrochl ori de2~~
7.T~8.~ (m 7H), 9.2% (brs, $H).r8l~H—~li~IR (2 iOyIHz DNI S?ﬂﬁ%.yso
0.928&0.97 (t, 3H,H2N ~ NN NH ~ ~J=7.3 Hz), 1.2--1.5 (m 2H) 2002
(m4H),0 cozH ~ ~ 20"2.2 (m) 2H), 2.30_(ss 3H), 2. 4-2.5 (m 2H),
3.0Hydrochloride-'3.5 (m 4H), 4.00 (brs; 1H), 4.6'7 (s, 2H), 7.0h8.3m
7H). 791 ~~H N1~IR (2 70bfHz, Dhl SO-ds)b 1.11.3 (m 2H), HzN NH | i
0=s=~N1. T" 2. Bx@mpleN) 582 259 whigh) are dizted mn érable Hwere 73. 00 (s,
3H), 4.49 (Sgydldheshz84.9 (M 2H), 7.86 (s, 1H) 8.04 (s, 1H), 8.0--8.1 (m
1H), 8.22 (s, 1H), drochlorlde8 46 1E> 21 (m 3H).801 ~" H Y~ ~i,
(270Nl Hz DI bl SO dgfﬁti‘efquﬁl(‘ﬁ; the %ﬁ"ﬁ gaction s @bovR Bxeapt £0B5 (s,
?L-~ . 5- ’77 ng.lmg élﬁ)liy(lo h?dgg&ljc?“ceiﬁlﬁu&a%e( Iiﬂgn‘&l’bydr%c’iﬂdﬂrcfe iHdtedd 09
rs, , 1. w . , rs
8. 32Hydt ochl 8, 8&5?%9@%)"3“%@@%‘6(&95?01’%’ )Cé‘]é’sn(dse' e @rreynds 2f g 58
s. 21 ~.811 ~EMaNpleR602whlichHarRVI1SGtds) hnl thle (mwekdtd dyritidsizead.
~~N~-2.0 (M 3H))E% 241656130, 2 30 (d, 2H, 1~ COH OH NH z* J-6.5Hz),
24e6(rr)2 ??’bd 2H, J=12.4Hz), 3.50 (t, 2H, J=5.9 Hz), 3.73 (s,
21 ~ 5- 8. 4Hydr oéhl(émaa@@mnom)emu—]5|—+EL(M~—rafqetC(lM9ylr4D| | ~I SO-ds) b

1,. 21 1. 43 ( i Sg)e&ll%ilw?l"m‘ét@xd&%‘ﬁb@th%l{be&zo]lcgcécﬁ@ rochl¥Z48: (m 1H),

2.25cod4v(s 88'r2.98 (m 2H),3.5 (br s, 6l-~,
4.0 ( 4.55 (s, 2H), 7.2 , Hydrochl oridelH), 7.50 (s, 1H), 7.61 (s,
1H (. 607 78(m 2H), 7. 92 N :

’TITL?‘ 14 May 2002 - 93 83 ~N I -~
NfH N | ori de 14 May 2002 - 94
"~ A Q4w E Mousei@hibition i iinhibition t

M5 424 [111+H WN NH | i H-N
Tabl e 4 FxaThronbirip, p ~'
itl~~

2.71g of the compound of the Example 41 was

15 dissolved in 27 ml of 2N hydrochloric acid, stirred at
70°C for 24 hours, concentrated to form a dry solid, and
isolated and purified using HPLC (ODS, Eluent: water-
methanol) to produce the title compound (2.00g, Yield:
76%) .

20
I1H-NMR (270MHz, DMSO—-dg) :61. 2~1.
6 (m, 2H) , 1. 9~2. 2 (m, 3H), 2. 31 (s, 3
H) , 3. 0~3. 4 (m, 2H), 3. 47 (d. 2H, J=s5.

25 9Hz), 3. 9~4. 1 (m, 2H) , 4. 65 (s, 2H)

2

7. 6~7. 8 (m, 3H), 8. 0~8. 1 (m, 2H) , 8.
10 (s, 1H), 8. 24 (s, 1H)

According to the same reaction of the above
30 Example 61, the compounds of Examples 62 - 68, 70 and
72 - 83 which are listed in table 3 were synthesized.
Example 69
3-(3-amidinophenyl)-5-[[(4-
piperidyl)methyl]jaminomethyl ]phenylcarbonylaminoacetic
35 acid-salt:



CT2 (Inhibitionv act tyac iv y~activitylC-a ( a V1)ICso ( a VI)ICS ( a
~) (9% Conpound of 0. 0637 10000. 764910Exanpl e 61Conpound of 0. ﬁ@ﬁ %88%
014011Exanpl e 70Conpound of 1. 2> 100011>2~013Exanpl e 72Conmpoutu™ay
100013>250~t DExanpl e 73Conpound of 0O~ 59> %0005 415013Exanpl e 74Conpound
of 0. 218202. 81307Exanpl e 81Conpound ofO 13~ 10001. 9170l11Exanpl e
82~Conpound of 0. 16~ 10001. 9~ 6012Exanpl e 83 14 May 2002 - 95 CLAIMS 1.
A bi phenyl am di ne derivative of gemeral formula (1): 5 RL HN HZzN ~ / ~ ~ (
CHZ)m X- ( CH2)n-Y R3 10 | whereln 15 R1 is a hydrogen atom a
fluorine atom a chlorine at cfrn hydr oxyl group, an am no
group, a nitro group, a Cl 8fﬁ1kyl gup, NEL a al koxy group; L is
a direct bond or a C, _a al kyl ene group; RZ |s a fluorine atom a chlorine
atom a_brom ne 20 atom a hydroxyl do y: ~C@eH ani no group; a Cl_e al koxy
group; 3 carboxyl group; a C1_8 alkoxycarbonyl group; an aryl oxycar bonyl
group; an aral koxytamiprofl treummpowst befroyie gxampheseivas nitrogen atom

consti LUting e, AR5 GEOUR: (e D RYR) LIHELLALIN G TP nPTa2S

di -C1_8 al kyl "grou gen atomin an am no
al kyl car bonyll-g(r m@mlamm@mxhlfwhsgkmo@mlde 8 al kyl sul fi nyI

group; a laééﬁ/lo%!vhcfé)n)ﬂo ¢ 1% Ucpﬁ Ay, UndlisdhP ¢ kyl am no group; a
nono- or al Ianlnosulfo ou a sulfo group; a 30 phosphono
group; 18 b| S(Wcﬁ %W%%tﬁfijl‘* ‘g Qﬂfg S%”b‘l’ &F Ak FYTRrHIRA AR/
g[”oun; a o: oietniana yl ng’{@Lng_\Fénﬂ Swas hyshicged dMhe fdalt it aizfz{n a

c orlneao romne ato an am no u ni ro
group, a ]K{)I]I % %%&kgﬁ g%ﬁ‘bgdta 35"’%%9%68&3%55}%

Cl1 8 al koxyca:rémrﬂytis gxrrouq;he Xitslamongoumt (25 my asrieXd:; -3Bg).-SO, - SOZ-
NGO N, (R pccodh MU 200 ofe odlh A 3k 2, 20s CON ( RS) -

-N( RS) -CO, wherei n
15 Example 69, the compounds o Example 71 which are listed

in table 3 were synthesized.
Experiment 1
(1) Determination of inhibiting activity of
activated blood coagulation factor X (FXa):
20 The substance for analysis was dissolved in
water or water wherein a suitable concentration of

organic solvents (DMSO, ethanol or methanol) had been
added, as a specimen. To 70 uL of the specimen serially
diluted with water, 90 pL of 100 mM Tris buffer (pH 8.4),
25 20 pL of S50 mM Tris buffer (pH 8.4) containing 50 mU/mL
human FXa, and 2 mM substrate (Daiichi Chemical S§-2765)
were added and incubated for 30 min., 50 uL of 50% acetic

acid was added, and the absorbance (A405) were
determined. As a blank, Tris buffer was added instead of

30 FXa while, as a control, water was added instead of the
specimen. The 50% inhibition activity (IC50) was
determined as the indication of FXa inhibiting activity.
The inhibiting activity of human FXa by the present
compound was listed in table 4.

35 (2) Determination of thrombin inhibiting activity:



Ris a hydrogen atom a Cl1 _ to alkyl group, a Cl1 _to alkylcarbonyl group,
a Cl _to alkylsulfonyl group, a C3 _ a cycloal kyl group, or n ar roup
R5 is a hydrogen atom a Cl1 _ to alkyl group, a C3 a cycloa éPBg

an aryl group, wherein an alkyl group i_nghe R and RS may be substltuted
with an aryl group, a hydroxyl group, an am no group, a fluorine atom a
chlorine atom a bromne atom a Cl 8 al koxy group, a carboxyl group, a
Cl _a alkoxycarbonyl gT@ubﬂ 14l @fytb&y%mﬁgbmgh gevupllundalukkdxydshbonyl

group, a car barm or a Stetrazolyl a C_e cycl oal kyl
group wher ei &t %v? %ﬁc&ﬁplmﬁt?Eﬁ%:%qu%FoéPﬁy? ﬁﬁy Bé PépPﬁced with

a carbonyl grgyiguy Ofri@yb@@féf'b nigted Mohbagnihyosi B?mﬂt H{Buaﬁ chlorine
atom a brom ne atom a hyd roup, an am no group 8 al kyl

group, a Cl throfiigky Ifpdup, ™Wh SuPHEhBYE @P%bb‘:hé @ﬁeﬂlﬁﬁkoﬁygﬁ?’%nyl
group, § carhoyd LERP aﬁ’tﬁ‘ ﬁ%ﬁ@é’{gd’lfgfoy@ ménTONgy ?%I ﬁk é‘bIéYéé_awe

group, or a nono- or di-alkylam noal kyl group; or t OW Nng
8- menber ed rianidfwasheaddednul ard | tie oabsopbante RB495|NI—|wézﬁeW~ ZC-NZ11I -

1J =1 _ 2 giei@idbgl N 408, ftg%:&@(:j’iaer id BRd ér%ah”a&é@@ Eégkhﬁds&?tem

the nethyl ene group, may be repl a car on group, e cycle
may have unsdthfoitiein pondke & & sCentwelk ogéater okf addedoinpteadonf a

chlorine atomghed df«dimen at Offhe asmdimmlgmﬂpacaﬂv@eyn@xgrguaasa nitro
group, a C1 W

r a, Cl, e al kox

is CHr aqﬁ?%%ﬁﬁﬁ%é;%%ntgﬁt+P%¥EPE&%%|%5 hﬁngGPslﬁ géthf’grogen at om
when tcﬁ CyC|a:5ﬂJ$vhﬁt)5l rrmmrﬁmibﬂgmci aé%ﬂviwlr@genuﬁﬁﬂnﬂﬁagmlhfbyl kyl
group wher ei the a r substitu a hydroxyl group
except when q%s%f%ﬁ.%ﬁﬁ?%“ ‘@ng%é b?o% glﬁ 1 e al koxy group
except when Z is EMKM.eﬂé@érmnmn@nomt@ﬁf&ﬂﬂy¢oggmh@t1anCﬁgﬁiaikpxycarbonyI
group, an aryloxycarbony& pup or an ar al koxycar bonyl group; a 10 C1_8

al kyl carbonyl group; an'arylcarbonyl group; an aral kyl carbonyl group; an
ani di nd5gr oup; or the1ﬁﬂllﬂﬁrupgpfnnnmmalkmumamnplasmaB(CE@TﬁSlNH [ I - 3

] wherein, in the formula I-3, R is a Cl 8 al kyl group wherein the al kyl
group may be MAIBLEIqtIRERH \PY E'P%Pﬁwdﬂ)@(wl' @bnte apeiimenl wexyaddedroup; an

o 0! 30" o B R %9%"23’7 st 3T MRl oo s Sl A |t eger
or a pharnmacelfg Gal |y gﬂgﬁ; A4 '{mérh?fgéléuréé 85( @Bt?h@yéﬁwggne

derivative according t ereln, In sad f IS a

hydr ogen atOfﬂetﬁhifdéﬂ)raﬁleB'H’tOmasaa@deQ{I R @AlEFGe IHABAE f a8 v °aydr oxyl
group, an amno group, a Cl , al kyl group, or a Cl 4 al koxy group; 30 L
is a dePect b dminGles, awq/nerneogrmpw malslanfd:hlbornéeasohmtaon

hi t b Cl 8
ol koxy or oupaf TRy =51 ot ot B B b8k s8Ry [T PergLigy uife-
aryl oxycar borgHe g:rcmgnlatmm ahdasaycemdiutn ya pd vy s andsu tacbaneg| byr oup
wherein a ni Wft O”E«ﬂé‘ 448 &ﬂ@fcgipytl_uﬁ’é %'ﬂ?eWh?SléEQaibéEt@QlW t hda

nono- or di- nitrogen omiln“an am no a
Cle 14 MayS@omwn 9'835 %ﬂﬁi@ﬂ’ cﬁ?%’éﬁ%ﬂl @f oelpe %1n€l_{yte8lﬁl R‘?P@u%eﬁyl
group; 28 Cl cchtatdly) sthd | e &riOm: i 6o @ acé kypsst fERYogF8¥PponaiAgnoor
g:“ ng 3" gLEW amﬁ.ﬂ}fsg:fmfgfgld e rll’]ga;tn%n d(‘)f ll'rfs acl:cl>( égf]agggrlilljzgrg 8T8'§jp’ a
is calculated, and this value is used as the indication
of the anticoagulation activity. The human APTT
elongation activities of the present compounds were
30 listed in table 4.
(4) Determination of acetylcholine esterase (AChE)
inhibiting activity:
The substance for analysis was dissolved in

distilled water as specimen. To 50 pL of the specimen



5 group; a bis(hydroxycarbonyl)methyl group; a bis(al koxycarbonyl) net hyl
group; or a 5-tetrazolyl group; R3 is a hydrogen atom X is awwﬁg&[olazl
formulae: -0, -S-, -N(R) -, -CON( R ) -, -N( RS) -CO", -N ( RS
) -S02- , or -SQZ-N ( RS ) - ; wherein_Rsigs.a hydrogen atom a C, _ to

al kyl group, a C1 _ to al kyl carbonyl group, or a C, _lo al kyl sul fonyl group,
RS is a hydrogen atom _or a Cl ~0 al kyl group, 15 wherein an_al kyl group
in the R and %% Yyl & idad ¢« Abdinih e ure | sglebiona Whereip hgmadp, an

. 1 : i i t 8
am no group, Rl MAHIG Al %t&%ﬂci(dﬂg\)%%&%%%g%F&né, 0815@91@} -

al koxy group, a carboxyl group, . o roup, a

aryl oxycar bafyad fresup digsdyed ik Sdcek bes | waketipat a0 ehr BAnBY| wafoup, or
a Stetrazoyl Qi4u; ' ; Q%S sl 0 r el . gt e,gLoup
constituting a%e C_a\i'cdyc%ltglaﬁcgql gr Oél}% rrk%é/ Lg% %p%%e%bgmu?hgg Jgg%ggn‘f/’?g
group, Br muprdepandssthyt utistbdd5rang 16 & f4dibthibebis o(maauthtburee byom a
brom ne at om yedr oW, 1 & amnd | kyl ,group, a Cl_a
al koxy group,Nag:%éagb?%ﬁ%r gll%pl, éH(;;l)Clni_rgci?a %%%?b%ﬁegr Eﬁb,lllqa car boxyl
group, an amiNedaPRyiNayHEQe; BHNDA®) @F Qi SamMyhianpddedr eng, maxed . memel or
30 di-al kyl amp | .qroupy .Qr t ol i - 8- ered ring of the
formula I1- 1?&%%@%%%8}5 "ii Ioﬁ]q:ﬂel 40%4@%?3@ %%ngHgQ _ wherein, in
formul a Il -1 adetylitthieyetdlc ey Sitcehiidd hevates odmpengy oup7-hey3 be) reataced

wi th a,garbonyl gr R6, s .a hydr n ato a flugrine ato a chlorine 5
atom égbr omgnég[gt%%%oalvﬁfidrl xﬁwogsrpggagc,e 3‘%‘1%%0‘3‘@?@%’?' a ,r_org al kyl
group, or a Gemperagiuaecy drooup,comtimlG Hisrikhled twagen wwonpaddedh t he

provi so that ;Wd i C i - ring,
1077 o a nydroeacam e SpRLAq b i B A g e b
substituted w40 Madr dafergiangs Quahttien As 2 Plankil kghogpbape an

ani BO group, b@f@lare]‘fﬂsk%i@éiéif Q%B:@&fﬂif when &2%@ &}@H&yﬁ %ﬁ@u?hea

car box group,. a e al koxycar bon roup, an ary| oxycar bonyl group,

or an %’al ko%&éar’ﬁ’gﬁ%ltd'rodh%:t&véf_ ( )ceW%rﬂﬁteg"?%’db‘? an aryl car bonyl
g][oulrc]); ?n ar Ftl kyl car borite vumsn mmrﬂﬂﬁr&mwmc@xviﬁp cﬁﬂ:tmvi ng group
of the formula |1-2: 2 0 R~ NH T ) rein in formula Il-2, R is
aClL 8 al kﬁreﬁreéﬁ‘p SRS t“?% %Wecgr%h\é@aﬁﬁ];e 75 be substituted with a
hydr oxyl group or (&)Cl Detairidnatgrioumft dnicawed Kydbigkioup; (B&) an aryl group;
mis an integer of 1 - 3: i 1%91# tt?g_erﬂ]cg - i oviso that W
is not_a nitrogen _atom ee%dr?%‘l S el”' ; . o%r}psalspﬁ'gaar%ma%%%%ﬁyy%ccept abl e
sal t tH@reof diZtid YsidymarhErantifith e rdr iaditiindes taoatorah ngl @ ngflgmaror 2, of

general for mphgsidlogickd MM 2@RAution (for intravenous

administration; 3 mg/kg) to prepare a solution for
administration. This solution was administered to fasted
ICR mice (male, 6 weeks aged), the whole blood was

25 extracted from the heart under ether anesthesia at 5 min.
(intravenous administration group only), 15 min.,
30 min., 1 hr., 2 hr., and 4 hr. after the
administration, and the plasma was separated by the
centrifugation (3,500 rpm, 30 min., 4°C) to produce the

30 specimen (n = 4). Using the above method for determining
FXa inhibiting activity, the calibration curve for the
substance for analysis was previously prepared and the
concentration of the substance for analysis in the
specimen was determined. The lower area of the

35 concentration in plasma -~ time curve (AUC) was calculated



- 100 5HNL 12 R. . CH2 -X- ( CHz)n-Y 10 wherein L is a bond or a Cl_
al kyl ene group; RZ is a carboxyl group; a Cl_ al koxycar bonyl grgﬁf'(ﬁﬁ

ar al koxycar bonyl group; a carbanmoyl group wherein a nitrogen ¢ gy 2
constituting~the carbanoyl group may be_lggsybstituted with a nono- or

di -Cl1_ al kyl group or nay be a nitrogen atomin an amno acid; or a Cl_

al kyl car bonyl grogg b é or -NHCO, wherein 20 Ris a

hydr ogen at onf en f‘ eaP%?IaVGrl Gﬁl’l&t@lln theamepisearBdnly Wag oup or a
Cl_~o al kyl suthboylagedupccbbaiagkyb kaengoaniowana fpradast tuted with a
hydr oxyl group, an_anino roug a fluorine atom a carboxyl group or a Cl1_8
al koxycar bonyl groBp{¥25=Y(pY aP€5/6A€§CPHéIKyKDeﬁéuﬁVWHereln a nmethyl ene”
group constituting the C5 E cgcloalk géoup may be substituted with a

car banonyl group, a Cl1_ al 8xy gP8up o} car boxyl group; or the follow ng

5 - 6- msnber ed rlnghéfbib&vﬁ@lﬁbhaltb|fbr %ﬂe5CoNp5u@@EDf1the35 wherein, in
formula 111 a nitrogen a OVISO that Wis not

a nitrogen at%ﬂ¥mﬂgﬁ°Phén §8FemP§S§ gaﬁehﬁ§F8g|ln 2 42002 - 101 ring,
Z is a hydrogémdasbniad Epplathkblilgtgup wherein the al kyl group may be

substituted with a,h X n Z i 1 aI rQ an
amino group, a 5 Car %géﬁéxglg&gangaaggav XﬁycgiﬁoﬁgﬁrEP Btg aé@y
al kyl car bonyl ageeppabhe aalti hbegeodp; Oérthhelhubh@wpnghgw@upnobfwh@t
formul agl Il -25f 10nReb ek hd! Fxa a&@?b?h? hﬂdfeéﬂub@ bkkg2asRy s a C-

al kyl group wherein the alkyl group nay be ‘substituted wi th a hydroxyl
group; n is aAFPPREYRFLEF agend: aﬁP(ﬁrtﬁetbﬁ§§9§5tﬂﬁaﬁgﬂﬁtsWﬁéphaaﬁﬁtrogen

groEp mTen n ¢Blﬁuca11yoapplpbaBMBCQQAhﬁahlih@@ﬁsabﬁbbqléﬁhtshbﬁra@f 4. A
?Bfnﬁrg ?g;d|£§béggévailYgfgggQEgh?gcggeggaf %krombos1gtekgromg051gdof
peripheral artgrles or thrombosis of deep veins as a FXa

15 inhibitor.



Xis -0, or -N(R -, wherein Ris a hydrogen atom a Cl1 _ to al kyl group, a
Cl _to al kylcarbonyl group or a Cl1L _~o al kyl sul fonyl group, th@ gzﬂbﬁy'
group being optionally substituted with a hydroxyl group, an am no group, a
fluorine atom a carboxyl group or a Cl_Bjal kokycarbonyl group; or a
pharmaceutically acceptable salt thereof. 5. A biphenylam di ne derivative
according to 30 claim3, wherein, in said formula (2), Xis -NHCO, or a
pharmaceutically acceptable salt thereof. 6. A biphenylam di ne derivative
accordi mgdle @ aim 3 or 4, wherein, in general formula (2), 35 L is a bond;
RZ is a carboxylL~group or a nethoxycarbonyl group; Xis -0, or -NR)-

14 May 2002 - mhereln R is a hydrogen atom a nethyl group or a

2hydr oxyerithy! : @y of-Xtre(Eddmulvae: 5 NH NH ~ NH N ~ vN ~ N~

-OH 10 n BER : aceutically acceptable salt thereof. 7. A prodrug

‘ i phenyl am di ne derivative or a pharmaceutically

acceptabl e salt thereofjaccording to any one of clains 1 - 6, in vivo. 15
8. A bl ood coagul ation ji nhibitor conmprising at |east a bi phenyl am di ne
derivative or a pharmackutically acceptable salt thereof according to any

one of ¢ rR a r\h:\rrmr- eutically 3539{3 able-carrier Q A
prophylafgmegaégnt Lor thronﬁd%ls qr egbol gs, 20 fonprisiny at | east| a
di ne

bi phenyl g di derivatifve or a pharmaceutically pcceptable salt thgreof
accor di ng—te—any—onre—ofretatms——FH—ant—a—pharrpeeuticat--y—aceceptdbl e
carrier.|101 A .h&kﬁﬂbutIC’?@ﬁﬁﬂeer Nidonbosils of enbol 5 conprfi si ng
at | east ra—biphenytam—dime—derivattfveor—ajpharmageuteca-y=aceeptall e sal t
t her eof fccérdi "|gBtom1dan> on€C@Mec| gimNH— | 7, land| a phar @ cal ly
accept able—ear+ -
Af{.A Al h. 8@. Af an@@ ASUH G(BMeAy .| ASN Hy. ASAIA@ .ASU.—@MH; A A|U 2. As
CACA T ARSAARY A A--ARTRYAE— AL A A AKU-AG—AUEAIAE
CAUY. A, . | AGYY. AH Adna A@ . AG0-Me Al ﬁ@-{ —A| A" JE CO,Me

5 Bond —COaMe —NH- 1 —-<:>-C02H

6 Bond —CO=Me —~NH-—- 1 —O—Me

7 Bond —CO:2Me —NH- 1 —OwiPr
8 Bond —COsMe | ~NH—-| 1 —O—tsu

9 Bond —CO2Me —NH-— 1 OMe
10 Bond —C0O:Me ~NH- 1 10
£
11 Bond ~CO:Me ~NH-— 1 -—}-{{Jj
2 —CO- —NH- e
1 Bond CO2Me NH 1 . Q y
—CO2 —NH-— 1
13 Bond COMe ._ONH
14 Bond —CO0aMe —~NH- 1 ““'ON NH
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COMe
93 O tH-NMR (270MHz,CDCly)é 1.0~1.9 (m, 5H), 1.49 (s,
NC N
O f/\Q_BOC 9H), 2.22 (s, SH), 2.2~2.3 (m, 2H), 2.5~2.8 (m, 2H),
Cope 2.70 (t, 2H, J= 12.0Hz), 8.57 (s, 2H), 3.96 (s, 3H),

4.0~4.2 (m, 2H), 4.64 & 4.72 (s, 2H), 7.5~7.7 (m, 2H),
7.72 (s, 1H), 7.85 (d, 1H, J= 7.6Hz), 8.01 (s, 1H), 8.12
(s, 1H).
24 O {H-NMR (270MHz,CDCl)5 0.9~1.1 (m, 5H), 1.2~1.8
NG O NH/:Q'-&,C (m, 17H), 2.26 (d, 2H, J=1.0Hz), 2.42 (t, 2H, J=7.0Hz),
2.67 (brt, 2H, J=11.8Hz), 3.63 (s, 2H), 3.96 (s, 3H),
4.0~4.2 (m, 1H), 7.5~8.2 (m, TH).
% | N 'H-NMR (270MHz,CDCL3)5 0.8-1.1( m, 5H), 1.1-1.7(n,
O /\G*eoc 15H), 1.43(s, 9H), 1.76(d, J=13.8Hz, 2H), 2.2-2.3(m,
CoMe 9H), 2.40(t, J=7.3Hz, 2H), 2.67(t, J=12Hz, 2H), 3.62(s,
9H), 3.96(s, 3H), 3.9-4.1(m, 2H), 7.57(dd, J=7.8,7.8Hz,
1H), 7.67(d, J=7.8Hz, 1H), 7.72(s, 1H), 7.84(d,
J=T7.9Hz, 1H), 7.89(s, 1H), 8.02(s, 1H), 8.11(s, 1H).
% O 'H-NMR (270MHz,CDCl2)8 0.02 (s, 6H), 0.84 (m, SH),
Ncm, 0.8~1.1 (m, 2H), 1.43 (s, 9, 1.5~2.0 (m, 4H), 2.32 (d,
come oA |2H, J=T.0Hz), 2.5~2.7 (m, 4H), 3.5~3.7 (m, 4H), 3.94
(s, 3H), 4.0~4.1 (brs, 1H), 7.5~8.2 (m, 7H).
H-NMR (270MHz,CDCl)s 0.9-1.1(m,2H), 1.5-1.7
NCN/\Q. (m,1H), 1.7-1.8 (m, 2H), 2.50 (d, 2H), 2.68 (m, 2H),
S/‘°7< 3.21 (s, 2H), 3.88 (s, 2H), 3.93 (s, 3H), 4.04(m, 2H),

7.54(m, 1H), 7.64 (d, 1H), 7.75 (s, 1H), 7.82 (d, 1H),
7.86 (s, 1H), 8.00 (s, 1H), 8.11 (s, 1H).

[R]
-~

28 O IH.NMR (270MHz,CDCl3)8 1.0~2.0 (m, 5H), 1.45 &

Ne . N/U_Boc 1.46 (s, OH), 2.15 & 2.21 (5, 3D, 2.5~2.8 (m, 2H), 3.2~

LopMe 3.3 (m, 2H), 3.96 & 3.97 (s, 3H), 4.0~4.3 (m, 2H), 4.64

& 4.72 (s, 2H), 7.4~8.0 (m, 6H), 8.1~8.2 (m, 1H).

29 O 'H-NMR (270MHz,CDCly)s 0.93&1.00 (¢, 3H, J=7.6
NC N

@ ] /\'i)“‘-soc Hz), 1.0~2.0 (m, 17 H), 2.32&2.37 (¢, 2H, J=T.6Hz),

CoMe 2.5~2.8 (m, 2H), 3.18&3.21 (s, 2H), 3.95&3.97 (s, 3H),

4.0~4.3 (brs, 1H), 4.68&4.73 (s, 2H), 7.4~8.3 (m, 7TH).
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30

'H-NMR (270MHz,CDCls)$ 0.86(brs, 3H), 1.0-1.7(m,
16H), 1.54(d, J=3.9Hz, 9H), 2.35(dt, J=17.5, 20.5Hz,
2H), 2.5-2.8(m, 2H), 8.19(d, J=7.6Hz, 1H), 3.96(d,
J=3.THz, 3H), 4.0-4.3(m, 2H), 4.7(d, J=12Hz, 2H),
7.4-7.7(m, 3H), 7.8-7.9(m, 3H), 8.15(d, J=11Hz, 1H).

31

'H-NMR (270MHz,CDCl3)6 1.0~1.8 (m, 5H), 1.42 (s,
9H), 2.53 (t, 2H, J= 13.0Hz), 2.88 (s, 3H), 8.0~ 3.2 (m,
2H), 3.9~4.2 (m, 2H), 3.98 (s, 3H), 4.50 (s, 2H), 7.60 (t,
1H, J=7.8Hz), 7.69 (d, 1H, J= 7.6H2), 7.8~7.9 (m, 1H),
7.89 (s, 1H), 8.03 (s, 1H), 8.20 (s, 1H).

IH-NMR (270MHz,CDCls)8 0.8-0.9( m, 3H), 0.9-1.2(m,
2H), 1.2-1.7(m, 15H), 1.42(s, 9H), 2.50(t, J=13Hz, 2H),
2.9-3.0(m, 2H), 38.1-3.2(m, 2H), 3.97(s, 3H), 3.9-4.2(m,
2H), 4.51(s, 2H), 7.61(dd, J=7.7, 7.7Hz, 1H), 7.70(d,
J=1.7Hz. 1H), 7.8-7.9(m, 3H), 8.03(s, 1H), 8.19(s, 1H).

33

MS 560(M:+H]

34

NC

IH-NMR (270MHz,CDCI)$ 1.43 (s, 9H), 2.4~2.5 (m,
4H), 2.66 (t, 2H, J= 5.9 Hz2), 3.4~3.5 (m, 4H), 3.66 (t,
2H, J= 5.8 Hz), 8.97 (s, 3H), 4.65 (s, 2H), 7.5~8.2 (m,
7H).

1H-NMR (270MHz,CDCl3)3 1.0~1.3 (m, 2H), 1.7~2.0
(m, 3H), 2.09 (s, 3H), 2.36 (td, 1H, J= 12.8, 2.9 Hz),
3.06 (td, 1H, J= 13.2,'2.0 Hz), 3.2~3.5 (m, 2H), 3.83
(rd, 1H, J= 13.5 Hz), 3.97 (s, 3H), 4.65 (s, 2H),
4.5~4.8 (m,1H), 7.58 (t, 1H, J= 7.8 Hz), 7.6~7.8 (m,
1H), 7.72 (s, 1H), 7.85 (d, 1H, J= 7.9 Hz), 7.90 (s, 1H),
8.03 (s. 1), 8.17 (s, 1H).

36

'H-NMR (270MHz,CDCl3)d 1.2-1.4(m, 2H), 1.46(s,
9H), 16-1.8(m, 3H), 2.17(d, J=11Hz, 2H),
2.96(d,J=9Hz, 2H), 3.11(s, 2H), 3.38(d, J=6.3Hz, 2H),
3.96(s, 3H), 4.60(s, \2H), 1.5-7.9(m, 5H), 8.03(s, 1H),

8.15(s, 1H).
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C/\/\Q/;);:‘Q\/\ o
COMe .
38 O ~ (H-NMR (270MHz,CDCl)3 1.0~1.3(m, 2H), 1.46(,
NC (o]
O (ny [9HD, L7~20(m, 3H), 2.56(id, 1H, J=12.8, 2.9H),
CoH 3.05(td, 1H, J=13.2, 2.0Hz), 3.2~3.5(m, 2H), 3.83(brd,

1H, J=13.5Hz), 4.65(s, 2H), 4.6~4.8(m, 1H), 7.60(t, 1H,
J=7.8Hz), 7.6~7.8(m, 1H), 7.74(s, 1H), 7.85(d, 1H,
J=7.9Hz), 7.90(s, 1H), 8.03(s, 1H), 8.16(s, 1H).

39 O 'H-NMR (270MHz,CDCl)8 1.0~1.3(m, 2H), 1.46(s,
N Q

O /\(}m 9H), 1.7~2.0(m, 3H), 2.56(td, 1H, J=12.8, 2.9Hz),

- 3.0(brs, 4H), 3.14(s, 3H), 3.2~3.5(m, 2H), 8.83(brd, 1H,

O N
! J=13.5Hz), 4.65(s,2H), 4.6~4.9(m, 1H), 7.60¢, 1H,

J=1.8Hz), 1.6~78(m, 1H), 7.74(s, 1H), 7.88(d, 1H,

J=7.8Hz).-7.92(s, 1H), 8.04(s, 1H). 8.17(s. 1H).

40 O \H-NMR (270MHz,CDCl)s 1.0~1.3(m, 2H), 1.46G,
NC Q
O AQ‘W SH), 1.7~2.0m, 3H), 2.09(s, 3E), 2.56(td, 1H, J=12.8,
o 9.9Hz), 3.06(td, 1H, J=13.2, 2.0Hz), 3.2~8.5(m, 2H),
3.8s(brd, 1H, J=13.5Hz), 4.65(s, 2H), 4.5~4.7(m, 1H),
7.60¢, 1H, J=7.9Hz), 7.6~7.8(m, 1H), 7.70G, 1H),
7.85(d, 1H, J=7.9Hz), 7.90(s, 1H), 8.02(s, 1H), 8.16(s,
1),
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Table 3

Example Structure Structural data

1

TH-NMR(DMSO-ds)d 1.3~1.5 (m, 2H), 1.7~2.0 (m,

S
’ Om 3ED), 2.7~2.9 (m, 2H), 3.15~8.3 (m, 2H), 3.38 (d,
W?H, J= 6.3 Hz), 3.91 (s, 3H), 4.64 (s, 2H), 7.69 (¢,

o

CO,Me

Salt

CO M
e 1H, J= 7.9 Hz), 7.86 (d, 1H, J= 7.9 Hz), .99 (s,
1
Salt 1H), 8.02 (s, 1H), 8.07 (d, 1H, J= 7.6 Hz), 8.15 (s,
1H), 8.28 (s, 1H), 8.55 & 8.85 (brs, 1H),9.19 &
0.52 (s, 2HD).
2 O 'H-NMROMSO-de)5 1.1~2.3 (m, 5 H), 2.5~2.9
HoN
? O 0/\0%1, 2 H), 3.1~3.6 (m, 4 H), 3.92 (s, 3 H), 4.63 (s, 2
N N"ED, 7.6-8.3 (m, 7 H), 9.1~9.6 (m, 4 H).
CO2ME
Salt
3 L O {H-NMR(DMSO-de)5 0.8~2.2 (m, 10H), 3.2~3.4
@)
0 /U (br s, 2H), 3.91 (s, 2H), 6.6~6.7 (brs, 1H), 7.1~7.2
CONH3
Come (brs, 1), 7.1~8.3 (m, 7HD, 9.0~9.2 (ors, 1,
salt 9.4~9.5 (brs, 2H).
£ n 'H-NMR(DMSO-de)5 0.9~2.3 (m, 10H), 3.0~3.4
_
T °/\O\COM (brs, 2H), 3.58 (s, 3H), 3.91 (s, 3H), 4.61 (s, 2H),
COMe 17 6~8.4 (m, TH).
Salt
5 | O \H-NMR(DMSO-de)5 0.8~2.2 (m, 10H), 3.1~3.4
R 0/\0\ (brs, 2H), 3.91 (s, SH), 4.61 (s, 2H), 7.6~8.3 (m,
CO,H
COzMe (TH).
Salt
5 'H-NMROMSO0-ds)8 1.26 (d, 6H, J= 6.9Hz),

1.6-2.0 (m, 5H), 2.8~3.0 (m, 2H), 3.1~3.5 (th, 5H),
3.92 (s, 3H), 4.65 (s, 2H), 7.74 (t, 1H, J= 7.8H32),
7.90 (d, 1H, J= 7.9Hz), 7.98 (s, 1H), 8.07 (s, 1H),
8.08 (d, 1H, J=8.3Hz), 8.18 (s, 1H), 8.27 (s, 1H),
.40 & 9.62 (brs, 3H).
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7 {H-NMR(DMSO-de)3 1.25 (d, 6H, J= 6.9Hz), 1.36
/\O (t, 3H, J= 7.1Hz), 1.6~2.0 (m, 5H), 2.8~3.0 (m,
Lot Y b, 3.1-3.5 (m, 5H), 4.38 (g, 2H, J=7.0Hz), 4.65
salt (s, 2H), 7.74 (t, 1H, J=7.9Hz), 7.87 (d, 1H, J=
7.9Hz), 7.98 (s, 1H), 8.05 (s, 1H), 8.07 (d, 1H, J=
12.2Hz), 8.17 (s, 1H), 8.26 (s, 1H), 9.33 & 9.58
{(brs, 3H).
8 'H-NMR(OMSO0-de)3 0.9~1.3 (m, 2H), 1.6~2.0 (m,
Y"” /\O 3H), 1.97 (5, SH), 2.4~2.65 (m, 1H), 3.00 (brt, 1H,
Loue Y 1= 117 Ha), 3.2-8.5 (m, 2H), 3.80 (brd, 1H, J=
caie 14.9 Hz), 3.91 (s, 3H), 4.37 (brd, 1H, J= 4.37 Hz),
4.63 (s, 2H), 7.71 (t, 1H, J= 7.7 Hz), 7.83 (d, 1H,
= 7.9 Hz), 7.98 (s, 2H), 8.02 (d, 1H, J= 7.9 Hz),
8.11 (s, 1H), 8.25 (s, 1H), 8.17 (s, 1H), 9.4~10.0
(br, 3H).
9 i o \H-NMR(DMSO-ds) § 1.5-2.0(m, 5H), 2.9-3.7(m,
O /\OJ\/coneGH), 3.74(s, 3H), 3.92(s, 3H), 4.64(s, 2H), 7.7-
COMe 3.3(m, TH), 9.14(br s, 2H), 9.51(br s, 2H).
Salt
10 O OHIH-NMR(DMSO-ds)& 1.8~2.2 (m, 4H), 2.8~3.3 (m,
2N O o 4H), 3.7~8.8 (m, 1H), 3.92 (s, 3H), 4.69 (s, 2 H),
NH 7.7~8.3 (m, 7 H), 8.7~9.0 (brs, 1H), 9.1~9.2 (brs,
COMe 0H), 9.5~9.6 (brs, 2E). ‘
Salt
no| : O”‘lH-NMR(DMSO-d.;)a 2.6~2.8 (m, 6H), 3.0~3.2 (m,
0 -
T, 4F), 3.5 ~3.8 (m, 2H), 3.92 (s, 3H), 4.66 (s, 2H),
1 7.6~8.3 (m, TH), 9.06 & 9.48 (brs, 3H).
Salt
12 O (H-NMR(DMSO-de)8 0.8~2.0 (m, 11 H), 2.82 (brs,
N O ﬁ“@zm, 3.94 (s, 3H), 4.31 (brs, 2H), 7.7~8.5(m, THD,
NH 9.1-9.6 (m, 3H).
CO,Me
Salt

KilLa! 10%

al 10%
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& ()-KllLa! 10% L" & ()-KllLa! 10% L" & ()-K1_/+</KE!La! 10% L" & ()-KlLa! 10%

3] \H.NMR(DMSO-ds+D:0)5 1.3-1.5(m, 2H), 1.96-
r O ﬂ/UHz.o<m, 2H), 2.1(brs, 1H),2.7-3.0(m,4H), 3.97(s,
T e 3H), 4.32(s, 2H), 7.76(t, J=7.8Hz, 1H), 7.89(d,
ol J=7.8Haz, 1H), 8.1-8.5(m, 5H).
14 i O ~ 'H-NMR (270MHz,DMSO-ds+D20)5 1.4-1.7(m,
NH O oJ\CFJ‘\/N\/\o:-?‘}D' 1.7-1.9(m, 2H), 2.0-2.3(m, 1H), 2.8-3.2(m,
CoMe 9H), 3.2-4.0(m, 8H), 3.88(s, 3H), 4.82(d, J=21Hz,
salt oH), 7.6-8.3(m, TH).
15l N {H-NMR(270MHz,DMSO-de+D20)6 1.4-2.3(m,
o U H/m\/\%sm, 2.7-4.0(m, 10H), 3.91(s, 3H), 4.30(s, 210,
Coge 7.74(t, J=7.6Hz, 1H), 7.88(d, J=7.6Hz, 1H), 8.1-
salt 8.3(m, 3H), 8.37(s, 1H), 8.48(s, 1H),
16 o O ‘H-NMRDMSO-de)3 1.2~ 1.5, 2H), 1.6~1.8Gm,
r O j‘:\QHzH), 2.1(br s, 1H), 2.7~3.0(m, 2H), 3.2~3.4(m,
07 cFy ™" ), 3.92(s, 3H), 4.85(d, J=20Hz, 2H), 7.7~8.5(m,
COyMe .
Salt
17 O \H-NMR(DMSO0-de)d 1.1~1.6 (m, 2H), 1.8~2.3 (m,
Hat r O E:\O\JH?’H)' 2.4~3.2 (m, 9H), 8.93 (s, 3H), 4.3~4.7 (m,
3H), 7.8~8.0 (m, 2H), 8.1~8.6 (m, 4H), 9.2 & 9.53
CO,Me s, 31D,
Salt
8 | O 'H-NMR(DMSO-de)d 0.83 (¢, 3H, J=5.7 Hz),
T O N/UHLM.G(m,SH), 1.8~2.0 (m, H), 2.3~2.5 (m, 4H),
T e K‘\ 3.0~3.5 (m, 4H), 3.68 (s, 2H), 3.91 (s, 3H), 3.9~4.1
(brs, 1H), 7.5~8.5 (m, TH).
Salt
19 O \H-NMR(DMSO-ds)8 0.7-0.8(m, 3H), 1.1-2.2(m,
i r O N/\ONHmH), 9.3-2.7(m, 4H), 2.8(brs, 2H), 3.2-3.4(m,
4HD), 3.97(s, 3H), 4.5(brs, 2H), 7.7-8.3(m,
cOMe TH),9.26(brs, 2H), 9.57(brs, 2H).
Salt

M 2992,




L" & ()-KllLa!10% L" & ()-KllLa!10% L" & ()-KlLal 10% L" & ()-KldD+</ KE! La! 10%
L" & ()-KlLa! 10% L" & ()-Klla!l10% L" & ()-Klla!10% L" & () - KihahahOs6o2'

& ()-KlLa! 10% L" & ()-Klt T4+</Lal 10% L" & ()-KlLa! 10% L" & ()-KlLa! 10% L"

& ()-Kilal 10% L" & ()-Kilal10% L" & ()- Kl KE! sS3+</Lal 10% L" & ()-KilLal 10%
L" & ()-KlLa! 10% - -

20 O tH-NMR(DMSO-ds)5 1.3~1.5 (m, 2H), 1.7~2.2 (m,
2 @ “/\C SH). 2.05 & 2.13 (s, 3H), 2.7~2.9 (m, 2H), 3.2-3.5
NH 0)\ NH

(m, 2H), 3.91 (s, 3H), 4.66 & 4.75 (s, 2H), 7.4~8.3

CO,Me _
salt {m, TH), 9.13 (m, 3H). '
21 N O ' H-NMR(DMSO0-de)s 0.84&0.92 (t, 3H, J=7.3 Hz),
Ha

O N/\G 1.0~1.3 (m, 2H), 1.5~2.0 (m,5H), 2.31&2.36 (¢,
NH O/J NH

Cone/ﬁ\ OH, J=7.6Hz), 2.4~2.6 (m, 2H), 2.9~3.1 (m, 2H),
3.20&38.25 (d, 2H, J=7.6 Hz), 3.91 (s, 3H),
4.6584.71 (s, 2H), 7.2~8.2 (m, THD.
o O {H-NMR(DMSO0-ds)8 0.7-0.85(m, SH), 1.1-2.2(m,
T O J‘/\QHISH), 2.29(t, J=7.6Hz,1H), 2.38(t, J=7.3Hz, 1H),
CO?MC; 2.8(brs, 2H), 8.2-3.4(m, SHD), 3.89(d, J=2.7Hz,
? 3H), 4.70(d, J=25.9Hz, 2H), 7.7-8.3(m,
7H),9.26(brs, 2H), 9.57(brs, 2H).

Salt

N
|3V

Salt

tH-NMR(OMSO-de)s 1.2~1.4 (m, 2H), 1.6~1.9 (m,
o=g=/o\Qq HBH)‘ 2.64 (t, 2H, J= 11.5Hz), 3.02 (s, 3H), 3.0~3.2
| (m, 6H), 3.92 (s, 3H), 4.52 s, 2H), 7.75 (¢, 1H, J=
7.7Hz), 7.90 (d, 1H, J= 7.8Hz), 8.05 (d, 1H, J=
10.5Hz), 8.07 (s, 1H), 8.13 (s, 1H), 8.20 (s, 1H),
8.31 (s. 1H).
tH-NMRDMS0-de)3 0.7-0.85(m, 3H), 1.1-2.2(m,
16H), 2.29(t, J=7.6Hz,1H), 2.38(t, J=7.3Hz, 1H),
2.8(brs, 2H), 8.2-3.4(m, 3H), 3.93(d, J=2.7Hz,
3H), 4.5-4.70(m, 4H), 7.74(dd, J=7.7, T.7THz, 1H),
7.90(d, J=7.7Hz, 1H), 8.05(d, J=7.8Hz, 1H),
8.08(s, 1H), 8.13(s, 1H), 8.20(s, 1H), 8.30(s, 1H),
9.26(brs, 2H), 9.57(brs, 2H).
'H-NMR(DMSO0-de)é 1.8~1.9(m, 2H), 2.4~2.6 (m,
f O N(\OJHQH), 2.8 (m.28D, 5.21 (L, 28, 353 (o, 28D, 363
coMe (5 3H), 3.92 (s, 3ED, 4.00 (brs, 2H), 7.75 (¢, 1H),
7.86 (d, 1H), 8.0~8.1 (brs, 3H), 8.14 (s, 1H), 8.27
(s, 11D, 9.22 (s, 1H), 9.52 (s. 2H).

Salt

[N
Ut
X
N
p4




L" & ()-KlLa!10% L" & ()-K1l/KE!La!10% L" & ()-Kl sS3+</La!10% L"

& ()-KllLa!l 10% L" & ()-KllLa! 10% L" & ()-K1/KE! La! 10% L" & () - Kidf
& ()-K19% ./5: 0S3+</Lal 10% L" & ()-KllLa!10% L" & ()-K1/KE! La! 10%
& ()-KllLa! 10% L" & ()-KlLal! 10% L" & ()-
& ()-KllLa! 10% L" & ()-KlLa! 10% L" & ()-

E}%ﬂ#"

ﬁ' @3 OST_/ +</ KE! La! 10% L"
?_a! 10% L"

26 O MS 438[M+H]
HaN N
AA SR Qe
CO,Me CONH,
Salt
27 O \H-NMR(DMSO-de)6 1.0~1.3 (m, 2H), 1.5~2.0 (m,
it O N’\G 3H), 2.80 (d, 2H, J=6.5H2), 2.4~2.6 (m, 2H), 3.13
i H M ord, 28, J=12.4 Hz), 3.50 (t, 2H, J=5.9 Hz), 3.73
CO,Me  OH
sort (s, 2H), 3.89 (s, 3H), 7.5~8.4 (m, TH).
B | O {H-NMR(OMSO-de)s 1.15 (¢, J=7.0 Hz, 3H),
? T O 0/\@“1.334.52 (m, 2H), 1.73~1.95 (m, 3H), 2.63~2.75
(m, 2H), 2.75~3.00 (m, 4H), 3.25~3.55 (m, 4H),
COE 4.08 (q, J=7.0 Hz, 2H), 4.53 (s, 2H), 7.23 (s, 1H),
Salt 17.52~7.68 (m, 2H), 7.64~7.72 (m, 1H), 7.80~7.87
(m, 1H), 7.98~8.03 (m, 1H), 8.10 (s, 1H), 9.2 (brs,
3H).
29 O MS 423(M+H]
H,N N
A eage
CONH, CONH,
Salt
30 O MS 439(M+H]
HyN N
NH O \/\QQH
éOZMe COH
Salt
31 O {H-NMR(DMSO-de)s 1.3~1.5 (m, 2H), 1.7~2.0 (m,
N T O O/UH:aH), 2.7~2.9 (m, 2H), 2.97(s, 3H), 3.15~3.3 (m,
bH), 3.38 (d, 2H, J= 6.3 Hz), 4.64 (s, 2H), 7.69 (¢,
S 1H, J= 7.9 Hz), 7.86 (d, 1H, J=17.9 Hz), 7.9 (,
Salt 1H), 8 01 (s, 1H), 8.07 (d, 1H, J= 7.6 Hz), 8.14 (s,
1H), 8.27 (s, 1H).




& ()-KllLa! 10% L" & ()-KL1TZ_ el nt dD+</ KE! La! 10% L" & ()-KlLa! 10% L"
& ()-KlLa! 10% L" & ()-KlLal10% L" & ()-KllLa!10% L" & ()- KlLa'ﬂQ%)}_zooz

& ()-Kitvwyz{znl</ KE!
& ()-K1/ KE!La! 10% L" & ()-K1_?L</KE! x! 10
x!'109D D& ()-c x!10%D D& ()-c x! 109! D&

L#f 1090! D& () -

10 L* 10 L" 10 L"

-C

La! 10%

I D& ()-c x! 1090 D& ()-c¢

L, MLOY®! D& () - xX8L</ Kx! 109®! D& ()-c¢ x! 109! D& ()-c¢ x! 109! D& ()-c
/ Kv! x! 109D D& () -¢

2 | O {H-NMR(DMSO0-de) 1.3~1.4(m, 2H), 1.7~2.0 (m,
T O 0/\0 SH), 2.7~2.9 (m, 28), 2.97(s, 3H), 3.02(s, 38D,
5133 (m, 2H), 3.3~3.5 (m, 2H), 4.62(s, 2H), 7.67
o”N d (¢, 1H, J=17.8 Hz), 7.86 (d, 1H, J=7.98Hz), 7.97 (s,
sa1t 1H), 8.00 (s, 1H), 8.07 (d, 1H, J= 7.6 Hz), 8.14 (s,
1H), 8.27 (s. 1HD).
33 0 S 395MM+H
HaN O SR
N
NH O H NH
CO,Me
Salt
34 O O . IMS 381[M+H]
H,oN /KLN)
N
NH O H
COzMe
Salt
35 O Oy MS 381(M+H]
HoN . N
W
NH O H
CO,Me
Salt
36 O o MS 408(M+H]
H,N N
NH O HJ\O\
COzMe
salt
37 MS 450[M+H]
COzMe
Salt
38 O 0 NS 424[M+H]
N N/‘KO\
NH O " o
CO:ME
Salt




x! 109D D& ()-c¢ _/L</Kv!x! 109D D& ()-c x! 109D D& ()-c x! 109D D& ()-c

X! 109! D& () - ¢ x! 109! D& ()- ¢ dDL</ Kv! x! 109! D& ()-c x! 10%D! R pdy $002
x! 109D D& ()-c x! 109D D& ()-c x! 109D D& ()-c x! 109D D& ()-c

| " DL</ Kv! x! 109®! D& ()-c x! 109! D& ()-c X 10%0) D& ()-c Dx!109®! D& ()-c

x! 109D D& ()-c /Kv!sS3L</x! 109D D& ()-& XP10%D D& ()-c x! 109D D& ()-c

x! 109D D& ()-c (/Kv!vx! 109D D& ()-c #xX8L</x! 109D D& ()-c x! 109D D& ()-c
x! 109D D& ()-c /Kv!x! 109D D& ()-c x! 109D D& ()-c

#* 56>E0S3L</ x! 1090 D& ()-c x! 109D D& ()-c /Kv! x! 109D D& () -c

X
x! 1090 P&y ) fc x!
HaN

l.&' D& ()_Wg%hﬁ%lom D& ()-c /Kv!xT T0%) D& ()-c

NH

40 O j\/o/ MS 422[M+H]
HaN N

COzMe
Salt
a | O tH-NMR (270MHz,DMSO-de)é 1.1~1.4 (m, 2H),
2
T O O/U 1.7~2.1 (m, 3H), 2.50 (s, 3H), 3.0~3.5 (m,4H),
Lo pte T 13.8-4.0 (m, 15, 891 s, SHD, 4.0-4.2 (m, 15D,
sart 4.64 (s, 2H), .74 (t, 1H, J=7.8 Hz), 7.87 (d, 1H,

J= 1.6 Hz), 8.00 (s, 1K), 8.03 (s, 1H), 8.07 (d, 1H,

J=1:6 Hz), 8.16 (s, 1H), 8.28 (s, 1H), 8.64 & 9.20

(brs, 1H), 9.25 & 9.54 (brs, 2H).

2 | O 'H-NMR (270MHz,DMSO-de)$ 1.3~2.1 (m, 5 H),
2

g O O/ﬁ\/j 2.27 (s, 3 H), 2.9~3.2 (m, 2 H), 3.44 (d, 2 H, J=5.6

N" 1Hz), 3.92 (s, 3 H), 3.7~4.1 (m, 3 H), 4.65 (s, 2 H),

CcCO-M
e /KNH'I.’7~8.3(m,7H),‘9.1~9.6 (m, 4 1.
Salt
43 jfi 'H-NMR (270MHz,DMSO-de)51.6~2.2 (m, 41D,
N
Hon O /O 2.98 (s, 3H), 3.2~3.8 (m, 5H), 3.92 (s, 3H)
(@)
T O 4.71 (s, 2H), 7.6~8.4 (m, TH).
COzMe
Salt
a4 | O {H-NMR (270MHz, DMSO-ds+D20)5 1.2~1.5(m,
2
T O ﬁ/\C‘N 9H), 1.8~2.0(m, 2H), 2.1(0br s, H), 2.26(s, 3H),
Lo pie T 19.9-3.2(m, 45D, 3.94(s, 36D, 3.9~4.1(m, 28D,
salt 4.35(s, 2H), 7.8~8.2(m, 6H), 8.43(s, 1HD).
%] O 'H-NMR (270MHz,DMSO-de+D20)8 1.1~1.5(m,
2
T O j\ | |28, 1.9~1.7(m, 2H), 2.26(s, 3H), 2.1~2.3(m, 28,
07N CF ™ 3 0-3.5(m, 4H), 3.92(s, 3H), 3.9~4. 1(m, 2
COzME NH . D(mr H)I . (Sl I"I), . . (mv H)n
Salt 4.8~5.0(m, 2H), 7.7~8.1(m, 5H), 8.13(s, 15,

8.3(m, 1H).
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/i1)9al 10%"& ()-;/9al 10%" & ()-;/9al 10% " & ()-;/9al 10% " &(5- /-
| 9al 10% " & () -;/9al 10% " & ()-;/()*01i | - 9al 10% " & ()-;/9al 10% " & ()-
/92l 10% " & ()-:/' '9al 10%" & ()-; /9a|10% & ()-:/9al'10% " & () -
/1248j kI dH-9a! 10% " & ()-:/9a! 10% "& ()-:/' 192l 10%"& ()-:/9a! 10% " & ()-;
19al 10% (& &) 1, /" }cC—9a'10% % %
/ 9al 10%" &'4%)-,HJN . : 1 1D %ﬂ& 76%}18%‘3@4%50 -5 ol 280
/_7-9al 10% " 94! 1q%e " & @ I/ 9l 109, & 4§-2; 3/(%31:@%97&5 ©F; 3@3&131@%8% -
/9al 10% | & () {;/9al 10% & () -; / aE- Ya) sl 171% (rkny; d &' () -
/9a! 10% 1& ()4;/9a! 10% ' %‘éﬁ)- / 9al i‘d &@’(3)@? gi?l % %7%%%%% ()-:
/9al 10% | & () {; / 9al 10% "BAE) - ; / %a! 10%53& ()-: /9a| 10%" & ()-:;/9al 10% [ & ()-;
/_?-9al 10% "94T T0% g () -7 9al 10% © [ 9aT T0% & ) -
/ 9al 10% | &) {up0all10be & N, 9§ *(fdﬂ}‘ﬁ‘é’}@%@ﬁsg dexifoRs Gy 3l 975.7
/9al 10% & ()4:/ S ?‘%gl—ﬂzﬁ)%()*&dﬁnﬁf{) 1.8~2.0 (m, H), 2.24 (5, 3H),
/ - aeE+9al 10% & ( %" &)™ %, 0%,
1-9al 109" & ()-;/9a! 10%00&48(L)\$\,/ ab & | 651“18%58 3@?)" my ), ég’ﬁa?}ﬁ& () -
/9al 10% & ()4;/9al 10% s1¢) -; / 9al 10[9185. 3D 8/9~4t§®rs9an%~3&(@ 7ED).
/ 9a! 10% &~ g = b+t O &
/ 9al 10% | &48) - ;Iﬂe%m&mvmmlghﬂsm& &7-0.Btay. /3,
19al 10% 1 & ()" 2&2(2,;1 oG % .y
1 9al 10% 1& ()4 3%1 Z’I/Ld< I'9al 1 g}g’d/b%oz%‘ G2
/ eE)9a! 10% " & Ohe” & ﬁ%}%ﬂ £H0.)3.7-4.86m, 25T, 3: @(S( $H),/ °
l-9al 1094 " & ()- /9al 10% & ()-; /K W%@r&@?ﬁ'ﬁééhmhm@%ﬂﬁﬁm & ()
/9al 10% & ()1:79al 10% " & ()= /" 1 9aly %05
| MPVWKZ~ 6E+92 10% " & () -FaF10% " & () PP:ogH % & ()-:/' 19al10%" & ()-:
/-9al 1047 & (Y- 7 9ars0% " &) el b % " & (
/ 9al 10% 1 &%) 1ek03 Ty 1oﬁ ”bq%{)“z”%\&ﬁ B‘[%@o‘é% oy % ‘2“ 2H),
;lgp?igiyl )08/:)_'(' 3&' (; - R E \r(1ga;m% 214, (2)09&!9?4 KBO%U &oe%azm R
al 10% 1& ()4; 7" 95> a -
/7 9al 1004 & () /" I oal Tog" & ()- vﬁii@%fé%%ﬁ%}“g(% gtk
/9al 10% J& () {;/9al 10% "®f) - /' ! 9a!3ﬂh% &ie)'m (9, 8K, T8 4y 7H2 9.41
/] 3*9al 10% " &|()-;/9al 10% " & () - / 9alhQoae& ()-:/' !-9al 10% " & ()-
/9al 10% & ()47 9al 0 &(7- /bb/quHIKIQa'TUW & réﬁ-'/‘ TgarT0v e ()
/ 9al 10% | &'Oé)-H,IN9a‘1 %6 " ) 1 ORTI PR (GOpAtz Dy Nrb)mﬂﬁéqofé%ﬁ@()
/9al 10% 1& ()A; ! o 1 |9=7.3Hz), 1.0~1.3 (m, 2H), 1.5~2.0 (m,3H),
Con:k]\ Til2.22&2.24 s, 3H), 2.31&2.36 (t, 2H, J=7.6Hz),
salt 2.4~2.6 (m, 2H), 2.9~3.1 (m, 2H), 3.20&3.25 (d,
9H, J=7.6 Hz), 3.91 (s, 3H), 4.65&4.71 (s, 2HD,
7.2~8.2 (m, TH).
U | O 'H-NMR (270MHz,DMSO-de)s 1.0~1.3 (m, 2H),
T U ot U [16-20 (. 31, 2.24 6, 38D, 2.8~3.5 (m, 6B,
Losie | \‘{g 302 (s, 3H), 3.93 (s, 3H), 4.54 (s, 2H), 7.75 (t, 1H,
salt J=7.7Hz), 7.91 (d, 1H, J= 8.1Hz), 8.03 (d, 1H, J=
7.8Hz), 8.08 (s, 1H), 8.18 (s, 1H), 8.23 (s, 1D,
8.29 (s, 1H), 9.4 (m. 3H).




19al 10% " & ()-;/9al 10% " & ()-;/jJ*9al 10% " & ()-;/9a! 10% " & () -
/9al 10% " & ()-;/" 1-9al10%"& ()-;/9al 10%"& ()-;/9al 10%"&(13- 2002
/89: @\ I-9al 10% " & ()-:/:9al 10% " & ()-:/9al 10% " & ()-://" 19al 1000 & ()-
/9al 10% " & ()-;/9al 10% " & () - ; / ABCDEFRY}g}9a! 10% ) 9 110%& ()-1_

9, MLO% "& ()- 9#y10%"& ()-10_"910_"10_"9al 10% "& ()-;/' !}Q b}\["=9al 10%
d10% & ()-1- '110%*" & ()-1- M 10%*"F& ()-1- "110%"& ()-1 2
1109%"& ()-1 g'10%" & ()-1yws =9a! 110% & ()-1(! 0! 109%88& ()-1
||10(Vd&' =11 I‘ID%EL(\-l m 10% &' L\- -1 A 0110% X,'{\-‘I ()6() X\WWhA = 98'(1

. 10% () 5! Jove 1 109%92€ () s w@{/@fs@om BAMSOLAY 7148 @), 2 ! 10% *
& ()-1jrQo 1 1ogped R QMU (] - fy&?_é)J 1033 1033 10331

P 10983&(() -1 |! 108& () (. 3HD $po9-& () 4503

m10% Q 1(() ) 183 0 @ 10%, g;@i&()ﬁfﬂﬂw (n&m) 331, 30, 00D As) 2 RFT )\ |

r r 0 ' : % &

0! 109%6" S& () - HBi | 109V &LE) - H3 A .ﬁ%}%}%l‘% MWMP%“%A@: ) -

9#f 1098 &/ () - 1G(! (i 10(! (10(! (3 D ! L0%IHEB.L) (sHED, 8i4d GOYALY, PR (3 1HEB 9.19

DI 10% " (& () - HBehl eEvUA 9" 10)  10% f. (), das dO9BE O-. "1 )

53 {H-NMR (270MHz,DMSO-de)3 1.0~1.3 (m, 2H),
/\O 1.5~2.0 (m, 3H), 2.24 (s, 3H), 2.30 d, 2H,
T l0=6.582), 2.4~2.6 (m, 2H), 3.13 (brd, 2H, J=12.4

CO,Me OH
Hz), 3.50 (t, 2H, J=5.9 Hz), 3.73 (s, 2H), 3.89 (s,

3H). 7.5~8.4 (m, TH).
5 {0 O 'H-NMR (270MHz,DMSO-ds)s 1.16 (t, J=7.0Hz,
T /\O 3H), 1.17~1.45 (m, 2H), 1.79~1.88 (m, 2H), 2.27
(s, 3H), 2.65~2.75 (m, 2H), 2.27 (s, 3H), 2.65~2.75
(m, 2H), 2.89~3.00(m, 2H), 3.00~3.35 (m, 2H),
3.95~4.0 (m, 1H), 4.1 (q, J=7.0 Hz,2H), 4.55 (s,
9H), 7.22 (s, 1H), 7.55~7.59 (m, 2H),
7.65~7.73(m, 1H), 7.78~7.85 *(m, 1H), 7.98~8.02
(m, 1H), 8.03~8.08 (m, 1H), 8.14 (S, 1H), 9.2 (br-
s, 1H), 9.55 (br s, 1H).
= IH-NMR (270MHz,DMSO-ds+D20)8 1.1~1.4 (m,
T ° ) |2H), 17~2.1 (m, 3H), 2.28 (s, 3H), 2.67 (s,

W 138D,3.0~3.5 (m,4HD), 3.8-4.0 (m, 1H), 4.0~4.2 (m,
1H), 4.64 (s, 2H), 7.74 (t, 1H, J= 7.8 Hz), 7.87 (d,
1H, J= 7.6 Hz), 8.00 s, 1H), 8.03 (s, 1H), 8.07 (d,
1H, J= 7.6 Hz), 8.16 (s. 1HD). 8.28 (5. 1H).
56 |, O {H-NMR (270MHz, DMSO-ds+D20)5 1.1~1.4 (m,
T O ° | |2m, 1721 (m, 3H), 2.28 G, 3H), 2.95 G,

T 1310).3.016s, 3, 3.0~3.5 (m,4H), 3.8-4.0 (m, 15D,
4.0~4.2 (m, 1H), 4.63 (s, 2H), 7.74 (¢, 1H, J= 7.8
salt Hz), 7.87 (d, 1H, J= 7.6 Hz), 8.00 (s, 1H), 8.03 (s,
1H), 8.07 (d, 1H, J=17.7 Hz), 8.15 (s, 1H), 8.30 (s,
1H).

Salt

CO,Et

Salt

ot
Ut




10% & ()-,) 10%& ()-,) 10%& ()-,%1)) 10%W& ()-,) 10%& ()-,)
108& ()-,'] ) 10%&()-,) 10%& ()-,) 10%& ()-, % (Z[\ {ahddy 2002
108 & ()-,) 10 & ()-,'] ) 10%&()-,) 10%W& ()-,) 109N & ()-,'] ]
108 & ()-,'"] ) 10%&()-,) 10W& ()- ‘%9 1098 & ()-, (" )
10% & ()- #%%el)) 10%& ()-,) 10% & ( '] ) 10%& ()-,) 10% & ()-
10% & ()-,) 10%& ()-,,ghijiK) 10%& ()-,']1 ) 10%& ()-,)
COzMe
Salt
58 . Nfﬂ/ {H-NMR (270MHz,DMSO-ds+Ds0)5 1.52 (5, 3H,
H,N I P OQ J=7.6 Hz), 1.6~1.8 (brs, 2H), 1.9~2.1 (brs, 2H),
NH 2.61 (q, 2H, J=7.6 Hz), 3.3~3.8 (m, 5H), 3.92 (s,
CoMe 3H), 4.72 (s, 2H), 7.6~8.3 (m, THD.
sSalt
59 Y‘\,/\ /\C MS 480[M+H]
COzMe
Salt
™
60 |un. 1 . MS 438[M+H]
NH H/\QY\OH
COMe NH
Salt
61 'H-NMR (270MHz,DMSO-ds)é 1.2~1.6 (m, 2H),
/\G 1.9~2.2 (m, 3H), 2.31 (5, 3H), 3.0~3.4 (m, 2HD),
Lo 3 47 (d, 2H, J= 5.9 Hz), 3.9~4 1 (m, 2H), 4.65 (s,
hydrochloride 9H). 7.6~7.8 (m, 3H), 8.0~8 1 (m, 2H), 8.10 (s,
15D, 8.24 (s, 1H).
62 | O IH-NMR (270MHz,DMSO-de)s 1.3~1.5 (m, 2H),
? T O 0/\0 1.7~2.0 (m, 3H), 2.85 (t, 2H, J= 11.5 Hz), 3.2~3.4
%(m, 4FD), 4.62 (s, 2H), 7.74 (t, 1H, J= 7.8 Hz), 7.85
CO,H
2 @, 1H, J= 7.9 Hz), 7 9~8.0 (m, 2H), 8.06 (d, 1H,
Hydrochloxride = 7.9 Hz), 8.14 (s, 1H), 8.27 (s, 1H), 9.45 (brs,
3H) |
63 'H-NMR (270MHz,DMSO-ds+D20)3 1.4-1.6(m,
H'ZN O
N O A@vcozp 2H), 1.83(br d, J=12Hz, 3H), 2.86(t, J=12Hz, 2H),
CoH 3.3-3.5(m, 6H), 4.59(s, 2FD), 7.6-8.1(m, 6H),
8.21(s, 1H).

eGt)

-)



108 & ()-,) 10%&()-,"] ) 10W&()-,jJ,"] ,) 10WB&()-,) 10%& ()-
1006 & ()-,'] ) 109%& ()-,) 10%& ()-, WK fJ*) 10% & ()- 44 y 2002
108 & ()-,"'] ') 10%& ()-,) 10%& ()-,) 10%& ()-,) 10%&'“?3-, I K/')
108 & ()-,'] ) 10%W& ()-,) 10MB& ()=,9¢9 10N & ()-,)"] 10% & () -
% J,'] ,) 10%W& ()-,) 10W&()-,) 10%W&()-,'] ) 10%N&()-,)
109 & () -, & 246: : <dH*"' ]
64 O /ONH 'H-NMR (270MHz,DMSO-de)s 1.8~2.2 (m, 4H),
HaN O o 2.9-3.3 (m, 4 H), 3.6~3.8 (m, 1H), 4.65 (s, 25,
NH 7.4~1.5 (brs, 1H), 7.6~8.5 (m, 7 H), 8.8~9.0 (brs,
COxH 1H), 9.1~9.3 (brs, 2H), 9.6~9.7 (brs, 2H).
Hydrochlorlde
65 'H-NMR (270MHz,DMSO-de)5 1.18 (d, 6K, J=
/r/\’ 6.6Hz), 1.4~1.65 (m, 2H), 1.75~1.95 (m, 3ED,
Lo 2.6~2.9 (m, 2H), 3.1~3.5 (m, 5H), 4.33 (m, 2H),
4.62 (s, 2H), 7.78 (t, 1H, J=7.9Hz), 7.84 (d, 1H,
Hydrochloride J=T7.6Hz), 7.94 (s, 1H), 7.97 (s, 1H), 8.06 (d, 1H,
J=7.6Hz), 8.13 (s, 11D, 8.27 (s, 1H), 9.45 (brs,
| SHD.
66 )N;i \H-NMR (270MHz,DMSO-de)é 1.6~1.8 (m, brs,
" 7
. O /O 9H),1.9~2.1 (brs, 2H), 2.28 (s, 3H), 3.2~3.5 (m,
U 2H), 3.68.9 (m, 3HD), 4.70 (5, 2K, 7.6-8.4 (m,
COH TH).
Hydrochloride
67 JU_JHNMR (270MHz DMSO0-d3 1.16 (¢, 3H, J=1.6
A N
N N 5 JQ Hz2), 2.53 (q, 2H, J=7.6 Hz), 3.2~4.0 (m, 5 H), 4.69
NH (s, 2H), 7.6~8.3 (m, 7 H).
COLH
Hydrochloride
68 O | {H-NMR (270MHz, DMSO-de+D20)8 1.3-1.5(m,
N O ,‘j/\o 2H), 1.96(d, J=14Hz, 2H), 2.11(br s, 1H), 2.7-
N
N N3.0(m, 41D, 4.30(s, 26, 7.74(t, J=17.7Hz, 1),
CO,H o e L
tydrochloride 1.87(d, J=7.7THz, 1H), 8.1-8 5(m, 5H).
69 7‘/.\,\ MS 424[M-+H]
“co,H
Salt

)



) 10%& ()-,") 10%& ()-,) 10%& ()-,) 10%W& ()-,) 10%W& ()-,)
109 & ()-,<=?BDEFChJ.) 10%& ()-,'] ) 10%& ()-,) 10% & (y-mdy 200
104 & ()-,) 10%& ()-,) 10%& ()-,GOPQT_aeE.) 10%& () 109% M ()-
10%8 & ()-,) 10%& ()-,'] ) 10% & ()_-,%1 10% & ()-,aceE.) 10% & (
109% & ()-,) 109%& ()-,) 109%& ()-,"'] 109 & ()-,) 109%& ()-,il
1094 & ()-,) 10%& ()-,) 10%& ()-,'] ) 10%& ()-,)
70 'H-NMR (270MHz,DMSO-de+D20)8  1.2~1.5(m,
/\O 2H), 1.9~2.0m, 2H), 2.28(s, 3H), 2.1~2.3(m, 1H),
Lo 2 9~3.4(m, 4H), 4.02( dd, J=13.5, 53 Hz, 2H),
4.34(s, 2H), 7.7~8.0(m, 2H), 8.1~8.3(m, 3H),
Hydrochloride 8.41(s, 1H), 8.47(s, 1H).
71 O MS 465[M+H]
LU0
H
NH N
e
07 "N"CcoH NH
H
Salt
79 (> tH-NMR (270MHz,DMSO- ds+D20)8 1.4-2.3(m,
HoN > N
T H/U\/\O |5, 2.9:3.8(m, 108D, 4.33(s, 2H), 7.80¢,
COH J=7.6Hz, 1H), 7.89(d, J=7.6Hz, 1H), 8.1-8.3(m,
Hydrochloride 4HD), 8.41(s, 1HD.
73 O 'H-NMR. (270MHz,DMSO-de)6 0.8~2.0 (m, 11 H),
HoN
2 O g’\o 2.81 (d, 2H, J=5.9 Hz), 4.29 (s, 2H), 7.7~8.5(m,
NH TH), 9.1~9.7 (m, 3H).
COH
Hydrochloride
74 {H-NMR (270MHz,DMSO0-de)s 1.1~1.4 (m, 2H),
/\Cl 1.8~2.3 (m, 3H), 2.25 (s, 61, 3.0~4.3 (m, 8H),
Lo 7.7~8.6 (m, TH), 9.16 & 9.51 (brs, 3HD.
Hydrochloride
5| O {H-NMR (270MHz,DMSO0-de)s 0.83 (t, 3H, J=5.7
2
T O N/UY Hz), 1.0~L6 (m, 6H), 1.8~2.0 (m, H), 2.24 (s, SH),
Lo T .12.3~2.5 (m, 45D, 3.0~3.5 (m, 4HD), 3.68 (s, 2H),
Hydrochloride 3.9~4.1 (brs, 1H), 7.5~8.5 (m, 7TH).
6 | O 'H-NMR (270MHz, DMSO-ds)8 0.85(brs, 3H),
2
T O N/\GN\( 1.0-2.0 (m, 15H), 2.23(s, 3H), 2.3-2.6(m, 2H),
Lo T .12.7-3.3(m, 4H), 3.8-4.2(m, 2H), 4.67(brs, 2H),
7.74(dd, 7.9,7.9Hz, 1H), 7.88(d, 7.8Hz, 1H), 7.9-
Hydrochloride 8.3(m, 3H), 8.46(brs, 1H), 8.56(brs, 1H).
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)



10% & ()-,$nR2) 10% & ()-,) 10%W& ()-,) 10%W& ()-,'] ) 10%& ()-,)
109 & ()-,) 1094 & ()-,$%. abghl,) 10%& ()-,) 10%& ()-, 'tk May 2002
108 & ()-,) 10%& ()-,) 10%& ()-,-'] qeGH) 10%&'()-,'] )
109 & ()-,) 10%& ()-,) 10W& ()-,"] o, 10%& ()-, WKil+]
10% & ()-,) 109%& ()-,) 10%& ()-,'] 2) 10% & ()-,) 10% & ()-, XYZnR2)
104 & ()-,) 109%& ()-,) 10%Wé& ()-,'] 10% & ()-,)
T ok O {H-NMR (270MHz,DMS0-de)8 1.1~1,5 (m, 2H),
T /\G 1.7~1.9 (m, 2H), 2.0~2.3 (m, 1H), 2.08 & 2.14 G,
o/\
Lot T lat, 2.27 (5, 35, 3.0~4.3 (m, 6H), 4,66 & 473 G,
Hydrochlorlde 2H), 7.7"‘85 (m, 7H), 9.28 (brS, 3m.
[ O (H-NMR (270MHz,DMSO-de)d 0.92&0.97 (¢, 3H,
2 N -
e O 5 AO\"/ J=7.3 Hz), 1.2~1.5 (m, 2H), 1.5~2.0 (m,4H),
COqH NH 2.0~2.2 (m, 2I'D, 2.30 (S, 3H), 2.4~2.5 (m, 2H), 3.0
Hydrochloride ~3.5 (m, 4H), 4.00 (brs, 1H), 4.67 (5, 2H), 7.0~8.3
{m, TH).
9 | O 'H-NMR (270MHz,DMS0-de)s 1.1~1.3 (m, 2H),
2!
0 U oo U (1720 (m, 38D, 2.21 65, 38D, 2.8-8.5 (m, 65D,
Lot Y1300 (s, 3D, 4.49 (5, 2HD, 7.7~7.9 (m, 2HD), 7.86 s,
1H), 8.04 s, 1H), 8.0~8.1 (m, 1H), 8.22 (s, 1H),
Hydrochloride 8.46 (s, 1H), 9.21 (m, 3H).
80 |, O {H-NMR (270MHz,DMSO-ds)é 1.1~1.3 (m, 2,
2
L ) C/\Q‘ 1.8~1.9(m, SH), 2.25 (s, 3H), 2.5~2.9 (m, 45D,
Co  COM  L4[3.2~8.4 (m, 41D, 3.38 (brs, 1H), 4.09 (brs, 1H),

7.75 (t, 1H), 7.89 (d, 1H), 8.08 (brs, 2H), 8.32
(brs, 2H), 8.67 (brs, 1H), 9.23 (s, 1H), 9.39 (s,
1H), 9.58 (s. 2H).

81 tH-NMR (270MHz,DMSO-de)§ 1.0~1.3 (m, 2H),
/\O 1.5~2.0 (m, 3H), 2.24 (s, 3H), 2.30 (d, 2H,
”6.5HZ), 2.4~2.6 (m, 2H), 3.13 (brd, 2H, J=12.4

Hydrochloride

COH o
Hz), 3.50 (t, 2H, J=5.9 Hz), 3.73 (s, 2H), 7.5~8.4
Hydrochloride (m, 7TH). |
82 |, O 1H-NMR (270MHz,DMSO-de)8 1,.21~1.43 (m,

. /\O 9H), 1.78~1.90 (m, 2H), 1.90~2.08 (m, 1H), 2.25

coH (S, 3H), 2.45~2.55 (m, 5H), 2.88~2.98 (m, 2H),

3.5 (br s, 6H), 4.0 (m, 1H), 4.55 (s, 2H), 7.25 (s,
Hydrochloride 1H), 7.50 (s, 1H), 1.61 (s, 1H) 7.60~7.78 (m, 2H),

7.92 (m, 2H), 8.3 (s, 1H).




10% & () -

)

—£)-el)”

| 109K8" K& () -
1 109K8" K

109 & ()-,) 109 & ()-,hLO) 109 & ()-,') 109%& ()-,'] )
10 & ()-,) 10%& ()-,-'] 12j3,'] -) 10%& ()-, 0% &
10%&'8-,3 10%&'8-,']] ) ]0%]&()) 2390pqrj(?\l.)) 10%&(9“3";”002
104 & ()-,) 109%& ()-,"] ') 10%& (L-93 -10%& ()-
109% & ()-,1 QD710110!) 104 & ()-,'] ) 10%& ()-,) 10% & ()-,)
10% & ()-.'] q@B7' 1'1109%8"K& ()- ! 10%K8" K& ()- "1109K8" K& () -
MLO9&KS8" K& () - #810%<8 K& () - 10I hJ. 7" 1 10948" K& ()
1°110948" K& () - Q -
1 109K8" K& (95 | . MS 494[M+H]
11 10%K8"[K& () | N0%K8 K& () - ' T0%K8" K& () -
=GHF) " ! 10K8" K& "K& (NARLEGHAE" K& () - | 10%K8" K& () -
11 10%K8" K&'()fGHISUY]f J | 109%KB K& () " ! 10%K8" K& () - ! 109%B" K& () -
& ()-"110UKs" K& ()- ! 109K8" K& () -

Hydrochloride




!Jaegi or ?)"!10948" K | 100KB" K& () - | 1098 K& ()" ! 109KE" K& () - ! 109" K& ()
| 109K8™ K& () -1 100K8" K& () - rwy{~aFE) ! 109K8" K ! 10%K8" K& () -'44 002
L LOYKE" K& () - 1098 K& () - | LO%KS" K& () - "1 109%8"K& () - 2)" 1“53 3992 ) 100k
8"K&'()-‘!10%<8 K& ()-110%K8" K& () - Q, 8" K& ()- "1 10%K8™ K& ()-" 1 109K8" K&

()-_?)° 1 109%K8" K ! 1098" K& ()- ! 109K8" K& () | 109K8" K& ()-"! 10%8" K& ()-"!10
%B™K& () - ! 108" K& ()-mOB " | 1094K8" K& (

!1‘!10W§"§§¢'()-“!10%(8"K&() | 109K8" K&() © 11 1094K8" K& () -i |+

11 10987 REE) 2 1 100K8" K& () - ! 1094K8" K& ().~

() | 109%8" K& () - [ #x50%4K8" Kgm(;)ommmn R2° A FO9B" K& (A € 1 ;p%@" K& (- T LOUK8" K&
' - inhibition{ inhibition inhibition

11 109K8" K& () - * I=F9KEvKe] 19=E£00KpCRR: Y 4 i) S EOIABKE! () - B fooks k& () -
:&{}% " K& () - |1EQOAB NEEIC) (WOKB" K& () --* | I) (,1080<” Kal(ay 0
! ! S R& ()-1 TTO%KS™ K OUKS ™ K - L OYKS, K& FIO9K8" K& -<=>
2qri |+ |fomp eﬂgé@ K@é?‘? 10%(5%“%2 ‘!%(%93(8" KE: () - 49 10 F‘

11 100&8FRET ) | 10048 K8 ()-rstnR2 | 109K8" K& [)- ! 109K8'|K& ()- ! 1004K8" K& (

1 100kgeseeerd o | 10968 kel ()% PIBoss ke X §- ni, 1 10088 kel () - Hooka! ke () -
< E lg 70 . < " \ .
! 10 BFREFTY |1 109K8" Kej () - 1 10%<B" K& () --
1 T\]_fT) TT0%B - T TO9KEr AR () - L0 [& (e
') | 107G 1 G0k Ke' () - Qlotﬂgs"r(&()-lP4“!f394<8"|1<&'()13!100 8" K& ()
ST 109KE" K& () -1 1098l K& () - ! 109%K8" K& () -} 1 =>2i K/ | 109K8" K& (] - ("

1 109K 1 10908" K& () 1ha® 8" K& {9 - ( -

1 109K “32&“835 @Fo(iﬁ\]vﬁqdck !19%(?«8«& 19 7250 ND
4109 ")~ 10Kg" K10K8" K8ILOK8" K | 100K8" K&' () ="

11 109KB! K& % | 109448 K& ())\ﬂ)@oUH:qd@j!;lO Friovse ()f;, Zf4 109l 1& () -
, f!le/éjaﬁp’i:évi . 0f 1 100@& () - F109 & () - ‘|‘10%&'(1 |[:qdd‘!1o
f!10%< K & (Y-l £1100%18 () f|1nj&Jg- £11008 13 & ()-: 9% !110%
& ()-:, | Qhubel0& () -0.2XcO{[Z9q 820 1 crllo%&() ;. 130 109 ()-7,, ! f110%r fr
& ()-;, (buakhd0%| & ()-;,| f110%&|()-;, 1109 ()-;, O vi4 "1 10%&|()-. (
‘!10%& O IVMLO9B X G ) OB XE () - LORI-LORLLOR! +1n0@_&_()
,4|[ZVUJPrComeLQP/63§ ()0..13#! 10%32 AP0 | 1 109R &&'|()-. 170y 10% i &1()-.
1 1098 &) Expmeie 82 1004 & ()-. [ YBVU4 11098 & ()-.-![ 110% & (]-. !109&|()-. .
1 10% & P—+1+H0%6-6

compound of | 0. 16 > 1000 1.9 760 12

Example 83




& ()-. @!10%8 8& ()-.DOPQRrer Q@ “d!10%! & ()--& fYMLOY" & () -
&$10047& ()- 1011 1011 101110110% 1 & ()-. @10% 8&'()-.1)|[-4r,8;g 2002
Sdl 1096! & () -- c+d! 10% & ()-- " dl 10%cg& ()-- dl10% & ()-- dil %&?9

Qdl10% & ()-->t}{ZorQ ddllo%&() 95 d! 109" & ()---!d! 10%z& ()--
>. d110%" & ()-- ,dd! 10% & () - "d 109411 &()--28(Z9r QD d! 10%be& ()---
>dl 109%4" & ()--- ( d!10% & ()- - d! 10% , & -1d! 10%EsEs& ()

od! 10%4" & ()--vUd " MO% & ()-( #5109 S(10<< 10<<10<< dl 10%<& () - -

\C. dl10%& ()-- d!1Q%! 0& blipheABlaaidihe derivative of general

4I\/I].O!lO%&()f-C']r/m!u]_.L%%(ﬁa)(:)-]/ IT10% & ()-]/'10%8 & ()-1/'10%W & ()-]/&K{|}eEvU
"MLO!10% & ()-1/110% & ()-1/110% & ()-1/"1110% & ()-]/
& ()-1/410%8 & ()-]/" II10%&() L1109 & ()-]/'10% & () -
]/-11098 & ()-]1/110% &9 -1/" s 0% & ()-]1/'10% & ()-]/
L eE04' 11109% & ()-]/1 109 (§-17111109% & ()-]/!110% & ()-1/!10% & ()-]/, 245de
fhel)'lO%&() ]/'10%{7?,() & OEQHIEONRE (GHDI+HDMW & ()-]/!110% & (
)-1/hl 0gaE) 1 10% & (! 10% & ()- T/ 1 [109[& () - ]/1109% & ()-]/110% & ()-]/!10% &
)]/ IT10% & ()-]/!110% & () - MNIWE& ()-]/"1110%B & ()-]/'10%8 & ()-]1/hJ
110% & ()-1/'1110% & () - ]/llo%&( CTRP1109% & ()-1/110% & ()-1/!10% & ()-]

1109% & ()-]/1 P04! 109
1771 NO4" 11 10% & () -

<Hi{e|])910%&() 1/1109% & ()- ]/110%&() 1/110% & ()-]1/'1110% & ()-]/!10% &
"()-1/1}~eE)110% & (110% & ()-]/110% & ()-1/110% & ()-]/110% & ()-1/"1110%
& ()-1/10110% & ()-1/"1110% & ()-1/110% & ()-1/110% & ()-1/1 10% & ()-1/" !
|+ 11109% & ()-]/'10% & () y)/llo%&() /11109 & ()-1/110% & ()-]1/!Rj J*! 10
W& ()-1/110%& ()-1/110%&()-1/" 11100 & ()-1/110% & ()-]/110% & ()-]/ RSTZ
[hijN.110% & ()-] hmnko%& ()-1/110% & ()-1/110% & () - ]/110%&() 1/110% & ()
-1/ VhL, 1 10% & ()~} /1 10% & ;]i LL10mE () %/'10%& %/'10%& )-1/"1JK
j3, 1140% & ()-]1/ F10%% &8 S‘Yig P %%%F?’)‘z]?'..‘i GARE(RLPMY 180FRIPY IR KL IMZ[ Abn
N. | 109 &'()-]a/tb]xQ‘Véa&'b(r)om]ﬂn'el&%o&()a Ty dirlck3 &x(o)u—p]/'alﬂ%r&n(o) riouH)%a’ () - |
jl N-+10%8 & Osl/l Qb)) ol e, 10A& L b8 &0 | ! L0%h&oldy Lot & O -]
| PO! 1096 & ()-]/! 1696i& @) diifrercit] boangt OF- 1 C10% &Lkylenel @uogp() -1/ - | KLMY(| |
|+ 1110% & () - ]/'k@%& é)fléb%@%&a&m / 'bﬁ@%&né)akéhlo%ﬁr&}\ihél}J N. 110%
L& ( )0%/110%& /110 & ()-] /1 110% & ()-] /11096 & (=171 1QW& ()-]/
hL, ! 1098 & () &P o%@y(d)rc’jxly CPHR &3 AL FHELYP)i- ]aflclo%& PR/ 1=MeC, 1
LI T e, b e sy )
M\l%UXYZ ! 0, 0, 0, 0, 0,

Z[ bj 3*1 109 &(Y- ]ofﬁyf(i%% ]9Fl i‘@a )ar]/l%q(’%!% O(BY]]/Q(‘) éé%'&() 1/110% &
()-1/] L1! 10%c&r(b)arr]o/yl' 'gj.c@ﬂzmw(h)e:]e/unlcap/ér&t(x)oqqn BO9NE Oy ItLeomg (Ohe /1 1) WW
7H 109/ V& I

Lo (§ 7 1(15:%% \éﬁo@fgméyl%@/ Y& LD ireu LB Y& d iono- or

3,7 l?rﬁlowd\;&ql) " HlljSO’%/"N&'WP) OIHTEQUAPVE (Y-LTQIEmuAzteg MR a1 BOUROVS: () -
<’7AEFGHhJ 7H°TOs Vi ) - 'alklyllc%?b\?éwl T o V& (3 2Ly lsc}/lalff\% N h 1o
"V& () -, H 109FVRI( ), ’U\/\%(l]kfy ﬂo%?"%?'()a G 180%}’“\)/ 00" V& (
Y-, TH 109/ & dip;, H HME-V&H( )i, ’queﬁ/alldﬂaixﬁ%d‘é& o, —V&r()-,'!H!l

o OO D MR LR e )

0%/ V&39) -, Inﬂomwnqu)oum' Jao%m(&iy(c;rowc]alﬂmrxx& )(rr)ethyll#mqmsna\nH I H 10
W/ V& SR 1 T eE
) H 100/§/) V& ()b]loﬁffXé ﬁy\?gfﬁi Hi 1?)%}/{9\}& ro‘ﬁ" / %/6160%;&3;{/98? t(ﬂéz]c%@l{oz% V& () - W
109%/" V& () - eI ) H ROos/s V' t\ydrﬂg%%‘a"tw ()’r1 flUHrf}.owa‘V&m(:)a phigwdmes: () -
109/ V& () - aV&gr(&mmfee@ﬂﬂnlOWh\@x(dﬂ&ﬁlo%ééﬁp Oan Hrk09/ My - 4 1008
"V& ()-," I H 10%/ v&ﬁ%b H 109/ V&H%}ﬁ <=>CarstfH, H 100 V& (). ' I HL109%/" V&
()-, H 1098 V& Y(BEC HHOYR, is: ()~ ¢ 1300 LYY - 2 1GunNG B HoRFVE (1 | HE 109/
V& () 35H 10WANRS Grddd0%E \& Q) -, HI 1G9 A Ky § L0908/ V& () -, H 109/

"V& () - H 10%/ V& ), ! V. 0% V& ()~ . H 1008/ V& () - i J.H 10%
V'V& () -, H 109%/" Vi Wyocgf/%%&“ﬁ}%wv& H'lO%/'V&()-,"H'lO%/‘V
& ()-,1 POH 10%/" v&Lij 91098808 (—)SOrI,HI—iI@IWOvsth), —Nn(féwf V& ()-, H 10%/" V
& ()-," I TH H 1007 V& ()=, "1 H10% V& () -, H 100 V& () - owv&() CTH 10

ASVE () -, #5Y&( el ) Hl 109/ V& () - Hllo%/'V&() 'I)H|10%/'V&() H 10/ V& (
) JH 1097 V& () -, H 109/ V& () -, (, 012349i M H 109/ V& () -, H 10%/ V& () -, H 10%
V'V& ()-, " ' H 1097 V& () -, H 1090/ V& () -, H 109/ V& () -, 9?@BGH i M ' | H 109%/" V&

()-,H 10%/ V& ()-, H 10%/ V& ()-,"' ' H 10%/' V& () -, H 10%/' V& ()-, | LPeE/' | H 10
9/ V& () -, H 10/ V& ()-," ! H 10%/ V& () -, H 10%/" V& () -, H 10%/" V& () -, cE) H 10
“()-. " TH 10%/ V& () -, H 109/ V& () -, H 109/ V& () -, H 10%/" V& () -, H 109%/"



1109 & ()-. 1k 1109 & ()

“1109% & ()-.Gllm[:-=10! g !10% & ()- -
) ()1 . mo{a?=10! ! #! 109%& () - z*hn%?%o%'()'-
. .

&
b! 108 & ()-. Pl10% & ()-. '|10%&
C110%& ()-. MLO% "& ()- #f10% "& () 0'10'{28’7 10||R0|10%/ &

1 109&' ()-.!p0! 10%d& ()-. Z ! 109%& ( %0%1' 1& (

01109& ()-.S|[:?=1011 U 10%r"| & ()-.~ 13 10%<x&() 1109% & ()-. OzO0! 10%
TV& ()-. ,110% & ()- do! 1098 & ()-. S |ZL>01 1011 1011 10111 E10%1 & ()-

al 10% " & () - -co Nlﬂ%-ﬂ & (R%).~E-LOBINIR & 6Py, | 1948 (R’ -, K| [:L>01 101 |
201 10% & () - x- %g )-X- 00!109% & ()-x- 0! 10%! & ()-x- | MLO%Y Q& ()-
#f 10%0' Q& () - e+ ¥ %6 10l ' 0! 10% & ()-x-- 0!10% "

& () -x--1M0! 109&R{ ) ix-a Ohydoggen (ptem, 8! €% &1Ky-group, a C, _

<~ 0! 10% & ( 0! 109 1B | 109%

& (). ror Ol 1%101/@( )651#%%91 g,%u Ja él% dplélk{igui@g{ﬁgpl ét&%;%& (?/D

#y109% & () - wclofékyllerowropfo%n &?'r(if)l EOOWPL0% t & () -x- PO! 10%& () - x-

L, <@EqP/ R’ is a hy dro en atom, a C, alkyl group, a C, .,
MLO% ! 1098 & 8'&1 ggyi };gmu' r%& (a)r 1 1096 & () - 1100 & ()-. @ ~eEqP/
MLO93 ! 109 & PT ProS&: ik f’&(%“@'() 110% & ()-.iK//!110% & ()

11109 & () - Im%e&e(l)w am@%k&l()grdwp 1@%t&e()9r ;naE/R? m&&e 104 & ()-.11

T sty RSt Y??‘@r%u@wo&&%#éﬁ% FOE) 1 100 & ()

1 1008 %P () - . BN PGYEECLP. . lalémr(l)ne IO, & o hIRSEYE fqﬂoanr/ a1 ime . 1109
&' ()-."!! 10%&06\) al 0% &a(l)c'oxyl )'a caQ%%)x 1&00 a H0%B& ()-.!110% &
()- '10%&91 '109% & () -. 11109 & G+|10° SR 008 &) - 110% & (

)-. 1109 & () kKo RO )Y Oroye- |)34“1@%Y 0(")3"«“’3‘4r (9)—*-0”491' O ()-.'1110%
& ()-.1109% &aﬁ:)a—lkbi:@%&'bbh‘ym@&ld(mf B 'chﬁ%a&\o(y)l Jrii &' dp) a )5-1098 & ()-.110
% & ()-. | 109% & () Mﬂ%& . "1j L0 10% & ()-.'1110% & ()-.!10% & ()-.!109%
& llO%& ) azplyl” BrpyRy g ()-.110% & ()-.!110% & ()-.'1110% & ()-.!109%
& 1'1109% &Y( )is. lala% & @yclolaulx@% &ropp. wn@me&n()a met®ypleng) - . KLMTel )
11

11

()-

()-

% ( (! B s <ol SOV S fyey sel@itu LB ()2, TVl
100 ) ' | carbungl( .rompo%o&' may. |bp0%u&1 tuted with a fluorine

FoE+" 11 1034 &alebm ';lo%&o@me' 1% @ brdns Jf@.%a&o@ 2 Y& g':rgﬂY;{ ~hL, 11
0% & () '10%n& )l-. "1%%&() 1{(5&()r %&’L() IeE)'l & -.110%
L& () - 1110% & ( PRIRPOH-VP) - & f@%e&a()ky 19 PO'%&a()CJ eeE)al FeFY 8 IEP Ple%& (
)/(; &' ELO% I&:L()—a !ch(i%a&xo@')l gr'mJ!pLO% & )¢ at'lldaﬁﬂy&) a(kr):yanyi’?@lfézlwo:a,: ig‘ﬁz 8 |10
0 0 uv N 0 '
109 & () - Il&@fg"(‘)”l SEE0p, “’\1@965%3’(]1 R ;gggé‘l ?3 1 1090) " 9& () - e- [
1 1090) " 9& () de- allm%)rug&' (g)r-oup, or a mono- or di- alkylamlnoalkyl

HS1078) 98 (LnBEER Bl L HOR 198 L I8 IOHBEIOA Dty [0 98 () -1 1
099) " 9& () - ['1 9) ?[%1( I10‘V "9& ()-e-FHCeE. D[ ! 109®) " 9& (['10%9) 9&
()-e- ['10‘%9) 9&2"\(‘1)1‘3@ I(['O]FO Zigg ()-e- ['10‘%9) 9&' () -e- ['10‘%9) 9&' ()-e-eGt
D[ !109%9 "9& () -e- "['10°/<9) 9&' () -e- ['10°/<9) 9& () e- ['10°/<9) 9& () e- "['10°/<9
)9&()ee|)[|10%3) 9&' ()-e-[LFIM)"9& ()-e-'!] ['10%3) 9&
()-e- ['10%9) 9& () -e- ['WM ()-e- 2346’7@E)[/'/i0%9 9& () e- ['10%9) 9&' ()
-e- ['10‘%9) 9& () .e+L_1W/(9)5 & W—ez '['10°<9-)—9& ()5§ [N—]:OW(?) .9& ()- Ie @Gt ueG
+[|100/<9) 9&(.) - I['10 A()-e-[11099) " 9& ( 0‘%9? 9&(.)_6_ ![!19‘%9
? 9&' () - ejJnl[lllo%J) 9& -e['lO‘%?): .9&() e-[! ") I9&()-Ie-l![!10%3')' 9.&
()-e-[!lO%)l)' 9.& ()-e->?2@fJI*[!1099) " 9& ()-e-[!lO%)) 9& ()-e-"! [!10%9) 9&
()-e-[ﬁé.OS/@)l 9& ()-e-[!CL(.IS/Q) P ()-e-[110%)" 9& ()-&-TK-l2')e[!109)"9& ()-
e-[!10°/<9) 9&' ()-e-[110909)"9¢& () - e%gr'[IIOO/@ ) (Jl 7@%'10"/(9) 9&' () -e- jJ*['l
099)"9& ()-e-[!10 RO Jé‘[n% “‘9‘8}3(5 130 099) " 9& ()-e- ['10%3) 9&' (
)-e-[11099)"9& () -i€r each cyclic system, the methylene group may

\]fH,[!10% "1098)." 9& 1 1099) "9& | 109 9& !
IE)O/(]Q) 9[& ()- H%ﬁ%%)é’l )‘“ﬁ*i{) #@?‘33’]&)‘{&1 ‘5%4"(%) (‘"')%qe’f[o Y5 - é)'le[h

098) " 9& () - e-[rISEOIBIAGHR] (bom:lE{)lof%Q) 9&' () - e hLO[ ! 109®) " 9& ()-e-[! 109®) " 9&
e-' L[1109%0) " 9& I L1 g ° 1 1090
(93& ) §e£ ,I[Ii 0%9)3()9 (% i‘%f?%go&@tgﬁ(j qu(%br%e()at% (32 pﬂ&l fg%g 0 (g
dan+[l10%)@9&8()1111[0“110%)&9@2\()&1 dy rqmb%@% (3n @WWL‘D@@)O‘%! B-e-[!
1098) " 98 () - erier 0BG (3 8- AR 1ol 1 B9) S Heye dlclg9p) " 98 (
)-e-[!1109) " 9& ()-e-[! 1090)" 9‘&”"() e-[! 1090) "9& () - e- '$-NN [ ! 1099) " 9& ()-e-[!
1099) " 9& ()-e-[11099)"9& ()-e-'1[!1090)"9& ()-e-[!1090)" 9& ()-e-[!109%0)" 9&
()-e--.15defj hL, [! 1090) " 9& ()-e-['109@)"9& ()-e-""'I[!1090)"9& ()-e-[' 109@)"

9& ()-e-[!1099)"9& ()-e--'!jweE [!1099)"9&[ ! 1098) " 9& ()-e-[!109®) " 9& ()-e-|
1 1090) " 9&' ()-e-" ! [ 109) " 9&' ()-e-[!109@) " 9&' ()-e-*I PO[!1098)" 9&' ()-e-[! 1098
)"9& ()-e-'1[11099)"9& ()-e-[1109%9)"9& ()-e-[!1090)"9& ()-e-'I*\]" xyzi KO[ !

1090) " 9&' ()-e-'![!1090)"9& ()-e-[!10%0)"9& ()-e-[!109%)"9& ()-e-('I[!10%)"

—_—pn— A



T10% ~ t& ()-3 [@L1I0%Y ~ {& ()- [#f10% ~ {& ()-109)"9109)"99109)"9vZ:
[110%h"e& ()-R 10%eh"e& ()-R [ 10%h"e& ()- [L10%h"e& () - 14 May 2002
[ #f 10%eh" e& ()-10{~ {10{~ {910{~ {c3vZ /K ay
11110%h"e& ()-R 10%h"e& () - R 10%h" e&'g(_) -R 10%h"e& ()-R 10%h"e& ()-R) +-

8:dDbvZ: /K - -

1110%h"e& ()-R 10%h"e& ()-R 10%h"e& ()-R 10%eh"e& ()-R 10%h"e& ()-R 10%

eh"e& ()-R =Al TUW3%Z: CKH, or a nitrogen atom, with the proviso that

iR::]-}g‘é/eg /e& ) 1B A0¥el" 5&: LdaBh1Q¥BR" Gkeh) tRE10YEN % (4 - RuAORBA  8& () - RVWY
11 10%h" e& (FIRFL0%h" e& ()- R 10%h"e& ()-R 10%h"e& ()-R 10%h"e& ()-R 10%

eh"e& ()- thJStUV§7¥Z é'ﬂ?&@h e& htomiKa ¢ alkyl group wherein

'R 10%¢h" e& §1)1 O(V h" e& &) ?z I 10%h" & ; éO%ah e& R\/C3 Z: | K

1110%M e& (FER 2558N" GEOLY- RAY09EHERRS \E‘zT-;‘E oBheB&3( g‘ &F QBYENIERUP) - RADVZ
K except when 2 is a C, alkyl group, an amino group, a C,

|| Loveh e (4 BLIUDOSH LheBptOREnes () R COUBIPE D5 107N o2 () - R 10%
1'110%h" e& (FarpeRy@hysaup) - R C0%ehatROkycRebagyehyrgup) - & 10%h"e& ()-R K
:flgg/éh/ 'eéo‘(@bﬁﬁ vﬁaﬁbé@ @h é‘ué) oB‘ %ﬁcyﬁba?ﬁ‘ofc cBlr.iLQ:{g%ﬁ&o&gg ;R’AE/K
111091 e& (%LRM@ h %@F’(’?HRlIHQVE'/WlO%h e}r ?nﬁlle%ﬁpe&ﬁ’(l) R K
1110%h" e& (ar & RPYehrBén{) - Bké@&’@haﬁ&aﬁxidﬂx6+9868§3vzr' tpeehoefowing K
!}10%3h" e& (%rcl)?&éog/?h g& (52:1 }O%Eh e& ()-R 10%h"e& ()- R?@\BCDEt DvZ: ! 10%€h

"I K

1110%h"e& ()-R9 10%eh"e& ()-R 10%eh"e& ()-R 10%h"e& ()-R 10%h"e& () - REQV

] ei _?vz:110!10%h"e& ()-R 10%¢h"e& ()-R 10%h"e& ()-R 10%h"e& ()-R 10%h"
e& ()-R 10%h"e& ()-Rij uvwx DvZ: 110! 10%h"e& ()-R 10%h"e& ()-R)! 10%h" e&
' () - R1B0%eh" e& ()-Rh! 10%h" e& () - R4 K

lyz{t T4vZ: ! 10%h" e& () -R! 10%9%9& ()-R 10%h" e®]() - R 10%h"e& ()-R K
1110%h"e& ()-RsWvZ: ! 10%h"e& ()-R 10%h"e& ()-RR 10%h"e& ()-R K

1110%h" e& () - R 1698ReR: }nRFbevéorTB%hIe&r ()- R 10%h" e& () R/K

”iggjeﬂ eg E) S: iggjﬁlhs e:&c()- 20%@Bh" B up MO rihlim’@hal h /

I eh" e Y%eh" e& ! 10%3 K

|1 Toveh" ee (Ve rBFRS /éﬁugg&(ylﬁ%m )éxg 5} RFSBoRh 8 )-BR?D{%/QG i |

)_?vZ Izl)olhlofyehtbe&,(;mRhie%s-Me&r())lpRl ¢0%eh" e&yq.)gRbmp%ah e& ()-R 1 0%3h e& (
-R 10%h" e& ()

X\ @z: 1 10! 10%h" Qb t5- B 1858AREe g) R 18%3h o€ ()-Rh! 10%N" e@ () - R 10%H" e
& ()-RMK!)/6; n 1s an integer o - 3, with the proviso that'w is

LTAVZ: | 10%NG6E ) nBLIOKEN BEok) oRERORER S () 1R 10%N" ST () RIK
(5] e e e e

11 10%h" e& ( IRA1 % %‘&et‘f ﬁ’@%gﬁ‘ ](r’)é%gl;‘%o E*élgB%}E%eh "el 10%h" e& ()-R
|/ K | 2B0%h" e& () 2R! 108ehipBepylRnia%eh" dér(yaRYek| hOT6rizad0%E () -

Aowe (1 ARCTherer " Honpas PO a0 "0 Y baonc e )%

S10%t&' ()-vvU4 MLBY4EES (3 - Y(Ydﬁqu%qt@f(f)m(l@lﬁlllmrlfﬂoﬂ”/@m -a chlompogeg’ () -!

#109& ()-!| b4 a, BL8%H &e( )ato(nlo%#ﬁgl-yﬁ):b %@& wf)) aﬂaO%{%&ne) gréQg{#&a()
y  109%#& ()-0%$pal [:vUd " yI10%:& () - 100 & ()-

y109%& ()- M1 5y1848Y L) 9K/PU@7?BG(V#&C()4a?!t1<?wqé%8#10# F1- 10%#& ()-s
"Fl- WA & ()-s Fi- i$0%&d(kest| BphdOYy#u&e() -, afxylek&&gtdupy){ZINA4L0

b#10%#& () - 2 #10%#&'(3 Eiuorlne atom; a chlorine atom; a bromine
atom; a hydroxyl group; an amino group; a C, ., alkoxy
group; a carboxyl group; a C, ., alkoxycarbonyl group; an
aryloxycarbonyl group; an aralkoxycarbonyl group; a

35 carbamoyl group wherein a nitrogen atom in the carbamoyl
group may be substituted with a mono- or di-C, .4 alkyl
group or may be a nitrogen atom in an amino acid; a C, .4
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30 di-alkylaminoalkyl group; or the following 5 - 8-membered
ring of the formula II-1:
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25 be substituted with a hydroxyl group or a C, ., alkoxy
group; an aralkyl group; or an aryl group;
m is an integer of 1 - 3;
n is an integer of 0 - 3, with the proviso that W is
not a nitrogen atom when n is 0 - 1;
30 or a pharmaceutically acceptable salt thereof.
3. A biphenylamidine derivative according to

claim 1 or 2, of general formula (2):
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HN O CHy —X— (CHg)a—Y
HaN [llii

(2)

wherein

L is a bond or a C; ., alkylene group;

R’ is a carboxyl group; a C, ., alkoxycarbonyl group;
an aralkoxycarbonyl group; a carbamoyl group wherein a
nitrogen atom constituting.the carbamoyl group may be
substituted with a mono- or di-C, ., alkyl group or may be
a nitrogen atom in an amino acid; or a C, ., alkylcarbonyl
group;

X is -0-, -N(R‘)-, or -NH-CO-,

wherein

R is a hydrogen atom, a C, _,, alkyl group, a C, .,
alkylcarbonyl group or a C, .,, alkylsulfonyl group, the
alkyl being optionally substituted with a hydroxyl group,
an amino group, a fluorine atom, a carboxyl group or a
C, . s alkoxycarbonyl group;

Y is a C4 . cycloalkyl group wherein a methylene
group constituting the C, ., cycloalkyl group may be
substituted with a carbamonyl group, a C, ., alkoxy group
or a carboxyl group; or the following 5 - 6-membered ring
of the formula ITII-1:

/77N

— W 58 NTTZ

(- 1]
wherein, in formula III-1:
W is C-H, or a nitrogen atom, with the proviso that
W is not a nitrogen atom when the cycle is a 5-membered



10

15

20

25

30

35

14 May 2002
- 101 -

ring,

Z is a hydrogen atom; a C, _, alkyl group wherein the
alkyl group may be substituted with a hydroxyl group
except when Z is a C, alkyl group, an amino group, a
carboxyl group or a C, ., alkoxycarbonyl group; a C,; _,
alkylcarbonyl group; an amidino group; or the following
group of the formula III-2:

R7

__<

NH
(m—2]

wherein, in formula III-2,

R’ is a ¢, ., alkyl group wherein the alkyl group may
be substituted with a hydroxyl group;

n is an integer of 0 - 2; with the proviso that W is
not a nitrogen group when n is 0 - 1;
or a pharmaceutically acceptable salt thereof.

4. A biphenylamidine derivative according to
claim 3, wherein, in said formula (2),

X is -0-, or -N(R%)-,

wherein

R is a hydrogen atom, a C, _,, alkyl group, a C, _
alkylcarbonyl group or a C,.,, alkylsulfonyl group, the
alkyl group being optionally substituted with a hydroxyl
group, an amino group, a fluorine atom, a carboxyl group
or a C, _, alkokycarbonyl group;
or a pharmaceutically acceptable salt thereof.

5. A biphenylamidine derivative according to
claim 3, wherein, in said formula (2),

X is -NH-CO-,
or a pharmaceutically acceptable salt thereof.

6. A biphenylamidine derivative according to
claim 3 or 4, wherein, in general formula (2),

L is a bond;

R? is a carboxyl group or a methoxycarbonyl group;

X is ~0-, or -N(R%)-,
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wherein
R' is a hydrogen atom, a methyl group or a 2-
hydroxyethyl group;

Y is any of the formulae:

n is 1;
or a pharmaceutically acceptable salt thereof.

7. A prodrug which generates a biphenylamidine
derivative or a pharmaceutically acceptable salt thereof
according to any one of claims 1 - 6, in vivo.

8. A blood coagulation inhibitor comprising at
least a biphenylamidine derivative or a pharmaceutically
acceptable salt thereof according to any one of
claims 1 - 7, and a pharmaceutically acceptable carrier.

9. A prophylactic agent for thrombosis or embolus,
comprising at least a biphenylamidine derivative or a
pharmaceutically acceptable salt thereof according to any
one of claims 1 - 7, and a pharmaceutically acceptable
carrier.

10. A therapeutic agent for thrombosis or embolus,
comprising at least a biphenylamidine derivative or a
pharmaceutically acceptable salt thereof according to any
one of claims 1 - 7, and a pharmaceutically acceptable

carrier.



