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;e3e' 7' 4rrs4T6T; F8~ ¢) ,);;i 2L~~J~ I NH BI TORS OF a4 MEDI ATED -CELL ADHESI ON
BACKGROUND OF THE | NVENTION Field of the Invention The present anantb@p
rel ates to pharnmaceutical comnpositions conprising nol ecul es th&@ éFé R

i nhibitors-of a9 nediated (including aq(3-,) adhesion and which could be
useful in treating conditions such as asthma, diabetes, rheunmatoid
arthritis, inflamatory bowel disease and ot her diseases involving

| eukocyte infiltration of the gastrointestinal tract or other epithelial
lined tissues; such as, skin, urinary tract, respiratory airway and joint
synovium The inhibitors of the present invention could also be useful in
treating conditions involving | eukocyte infiltration of other tissues

i ncluding lung, blood vessels, heart and nervous systemas well as

transpl anted organs such as kidney, liver, pancreas and heart. Describtion
of the Related Art The adhesion of |eukocyte to endothelial cells or
extracellular matrix proteins is a fundanental process for immnity and

i nfl ammati on and i nvolves multiple adhesive interactions. The earli est
events in this proceENHIRETOBE PEuRSCYERIASEP RELLoPPHREd Obhi ch | eads to
subsequent Butcher, Cell 67:1033-1036 (1985); Heml er, Anne. Rev. by

changes in integrin aviditg, firmadhesion (for reviews see (1991); Harlan,
Bl ood 3:51Ef QYR NOF TiE 3ERVENBIQN990); -1 *aooooa*

Field of the Invention

The present invention relates to pharmaceutical
compositions comprising molecules that are inhibitors of a4
mediated (including o4fs) adhesion and which could be
useful in treating conditions such as asthma, diabetes,
rheumatoid arthritis, inflammatory bowel disease and other
diseases involving leukocyte infiltration of the
gastrointestinal tract or other epithelial lined tissues;
such as, skin, urinary tract, respiratory airway and joint
synovium.

The inhibitors of the present invention could also be
useful in treating conditions 1nvolving leukocyte
infiltration of other tissues including lung, blood
vessels, heart and nervous system as well as transplanted

organs such as kidney, liver, pancreas and heart.

Description of the Related Art

The adhesion of leukocyte to endothelial cells or
extracellular matrix proteins is a fundamental process fg;
immunity and inflammation and involves multiple adhesive
interactions. The earliest events in this process include
leukocyte rolling followed by changes in integrin avidity,
which leads to subsequent firm adhesion (for reviews see
Butcher, Cell 67:1033-1036 (1991); Harlan, Blood 3:513-525

(1985); Hemler, Annu. Rev. Immunol. 8:365-400 (19%0);
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n~1J . SZ . C 4~ Gsborn, Cell 62:3-6 (1990); Shim zu et al., [Imunol.

Rev. 119:109-193 (1990); Springer, Nature 396:925-939 (1990); pﬁrggﬁrqu
Cell 76:301-319 (1999)). In response to chenotactic factors, ocyt es
must mgrar.e through two adjacent endothelial cells and into ti ssues that
are conposed, in part, of the extracellular matr.~.x protein fibronectin
(FN) (see Wayner et al . Cel]l Biol. 105;1873- 1884 (1987)) .and col | agen
(CN) (seeOBbRRSreiGeld: €4 3 Anfl OB B Hehet €892 bs7- 1883749885 Vand
Mller, Cheni:giray-1af3 t(hezgmllasq&ﬁﬁn@@a thethrdi $461 81094 | Do§onnective

Ti ssue Biochem stry. K A_ Piez and A H Reddi, editors. Elsevier,

Anst er damSPSENEEr . ( £5g3) )7 4 :rAfbr 1Rt FESdHh) ti obf npf ERAMES EPat parti ci pate
in these r%@&%lt%e%leelewaﬁt%é ni@&ﬁéc‘é%@@é‘%éé’@%f%ﬂéw {hpLugRVi ens see
Hem er, Annu. Rev. I mmunol. §:36S 400 (I nes 98: 549554
(1987); Shkei adiecealt. emdﬂﬁjrﬁirlahe@elha@rl@gq@eommes abltlaSpareger,

Nat ure 34 19 ntly
associ at e o é%&%r%?s ih z)%)erreéﬁt gggés%?a:?%ﬁ@éfq%%dr{gt P&X(/%ﬁsubuni ts
(for revi Gibrose cligm e(rFN Anfmge Rea/ynelmﬂmoﬁl 8:365-eDD B19B0); Hynes, Cell

48: 549- 55 1 1 9 and
Spri nger, 1 tggéb3é§%ézéa%§1)( 5853) ro (%%tsﬁﬁg |%§§;8?h&?§‘éagd%%ts have
been i dentilf.i, ednmhi ditevcarﬁlaxgrmn At vt T h- 1@ i 638 Pictared MbUlets to form 22
di stinct i.ntegrins h tegrin s i rst ned by Erle et a
(Erle et gg?,gft §|8} %8%2 Wixﬁ?%&ghﬁfflékﬁ57lrs‘e%%re Yled only on’

| eukocyt esoandcits vienaws sthe @ssmheartzesw}t h Ry, drtisdd natd aA Subureddi, a4
OO rt oY tortunof 1555 15T AP (S0 dr T 1 sty ool IMBdgang ooan
| munol . Zécaﬁﬁht%&?m(ol%&lr)l)es Mtali(a&bhﬁtﬁwrmrtrm%se E:m&mm@ as its
sol e |igand % %ﬁ{l 37 conpl ex has three known
| i gands (VéAﬂFgcéolt ﬁAdC&ﬁPrhﬂugqq%éﬂH’ - Shole Ui Gl 5pet§Sicity for

a437 is Mieggal, A@t@tr@ssw@@ Cetlndm 1AfHhE S | 808 A\ 4| ele(%dCAl\one@eecétnﬂr ew et
al . . I munal 847- 3861 (1999); Briskin et al., Nature 363: 961- 464
(1993) afd 8y éﬁ‘l t(1§|87 7 3 ShiimhAtble o 56: 28 5HWmEEA | 1596) )11 MARAM i s

hi ghly expugsgedogn ; Payer sp ridlget high endoihel 489 - anul esg0)in, mesenteric
| ynph nodes, and on gut |am na propria and mammary gl and venuI es (Berg et

al .., 1mmvnol . ﬂté\regzeessa(ffgeemposrerﬁégfrrrr?r’argf(oa'rﬂ AR Hsde® Been shown
to be i ”p%lbﬂﬂt.tt'sn E%% L 3klng %@Wtﬁﬁr{aaf(fd)c@dlg Hex ofgmal i ntestine
(Hol zmann et al 56:37 (1989)). The second |igand for a937 is
connecti ngubegmeat (foércseiz)xewan salet eremdtelrv,eIAnrepI iR=sd rIergmumbt the FN A
chain (se n 60 53 I, et |1
Bi ol . 109§I %% I‘J%O b%&gge)h e ceCI6 34232,%2]4996‘5%%[46 @687)“ t lmlzu §€
alternatigely gphuaed.r @givon 119 :dargpasied (@f9 2B ;ardmb Saxmdﬁ;e/ﬂfterzeattzhee
carboxy term nal ani no resi dues, EILDVPST, for ecognr tion notif
! 350001 ELRT

(see Korm fHader-4p2, (3 & a6 156‘?t§gf§0‘7 TEnd'akfner et
al ., J. {EPBighntHQegsf@ﬂgfx @a%g%)s)soc hétecet b '1'69%1'1%6c q{ct‘g% 37 1s
vascular ce

esion nolecule 1 (VCAM 1 a cytokine inducible protein
expr essedsabuandset bel ffakmc ekl ell(ssetetcSJ umgeilrml , TGel | 60:imted8id (1990)
and Ruegg et al. Cell Biol. 117:179-189 1992 . VCAM and CS-1 (see

Slices etsSHgpunige| If166t573‘°58&' Brodabe &te atJer | (Efdfd € Wil afe shared by
a9(37 andpas(3lchbh.re8Bi130b0-ha ouequionaal I sheme swhet han MEICAM  VCAM
and CS-1 bind to the sanme site on a9~i 7. Using a panel of nonoclonal —
ant i bodi eseuhagreaseand| 1s Spewad ttohaitssa%r{ﬁﬁtr‘?ht‘ﬂt-f-rtat:ttrw@n Cwstthlﬂctfs ¢ hr ee

L gans | gBLE Sl Stnohydh QUHieeelae ol Lones (sl

nunber of (Lp9yh§ranandei nceirroBehnidisesd rdi cat.g tmat. ap, pimysnal critical
role in the pathogenesis of a variety of diseases. Mnocl onal antibodies
directed 88afn3r2d9 hab82heandt Edtlédaivh e& Pdr-i-etBiof i sEEsE¢bdel s.

Ef ficacy n wasde tr r del of
oxper | ment &7 220t o s eRsubhal sy Tl & ees Baten e YRR
177: 57- 68261998) sahd Yedaodk et al ., hbture 356: 63-66 (1992)). A
significant nunber of studies have been-gene to evaluate the role of a9 in
allergic airways (see Abrahamet al., J. din. Invest. 93:776-787 (1999);
Bochner et al., J. E ~p. Med. 173:15531556 (1991); Walsh et al., J. I mlnol
196: 3419- 3923 (1991); and Weg et al., J. Exp. Med. 177:561-566 (1993)). For
exanpl e, nonocl onal antibodies to a9 were effective in several |ung antigen
chal I enge nodel s (see Abrahamet al., J. din. Invest. 93:776-787 (1994)
and Wg et al., J. Exp. Med. 177:561-566 (1993)). Interestingly, blockade
of ceIIuIar recrurtnent |s not seen |n certarn Iung nDdeIs even though

. Y b1 o, o o o o



-4 O~y :~ ~" al.,J. din. Invest. 88:546-552 (1991) and

Mor al es-Ducret et al., J. Inmmunol. 149:1429-1931 (1992)) and a )

at heroscl erosi s (see Cybul sky et al., Science 251:788-791 (1991)}9 Ddl.ayy
type hypersensitivity reaction (see Issekutz, J. Inmmunol. 197:9178-9189
(1991y) and contact hypersensitivity response (see Chisholmet al., Eur. J.
| mmunol . 23: 682- 688 %ﬁ993) and Ferguson et al., é. Inaunol. 150:1172-1182
(1993)) are al SODIBTkeLHPLHE iNaR HHETDOLTRYY FHP2aAS ek teMlentSTévi ew of
in vivo stydiceg)i Mpldeati Ngad® b G SERSEs (88EqLebBpEE Alerty. &I N

I nvest. 99:1722-1728 (1995)). Although these studies clearly inplicate a9
In a vari e4f7ofi diMeases] Addieshioig (Tebl AdkehieentHel ¢ahl bi (MAACBHEN was

due to bl ocking a9(31, a9(37, or both. Recent S al i es have

addr essed (tsrﬁes%trkcgéf‘ew 1S nagPa'n “zhtf’ﬁ’?) O@nf%% #%@%gﬁﬁgs(%%éyg%? conpl ex
(see Hest erdigngretedlal . Casd f 0Ot 26 D! 0gY-{4HI7) )93 pnt ahodsegj agaknst (37 or
anti bodi es directed agai nst MA‘dCAMg%Biﬁe PL@%]eI la et .al.,. J. |nmunol.

158: 2099- 2206 ({-997URGbrl Wi <t Lt B/ dbkd” fibt - bi FRACA {1 heh PPt e nodel
of i nfl am@mBigies Reln dhspases g4t amsh sfloWwnddete il bogdheseso the ad37
conpl ex aneliorated inflammtion and decreased diarrhea (see Hesterberg et

al ., Gast MESRETSH gyt YR neres 1 B (V9B . L3R5 sRESRE #ote?, nonocl onal

ant i bodi esalnae3” PradANM Rl Dcknde§ ect Uit MeENEmAhinby MPREGYtEG51 9 the col on
and reduced the 'severity of inflamation in the colon of scid mce

reconstit Utlé® Nilt-h dDEERBHIYd [0DPNE MAGCAN dea v clag @t | thewn ato bg.
| munol . 158: 2099-2106 (1 997)).. Thi e j fact that
gut-assocfa é&iaﬂﬁﬂﬁﬂc#%qéiﬁﬁgq t%ihﬁﬁéﬁ??%ﬁéﬁﬁ%%ik%#ﬁ%ﬁ%gﬁﬁ%gﬁa%ut m ce,
suggest s tilmate sad(r®/ (ryl earan dtrpEar t,antel htes vEht {8 PoI nt for 1 nflamatory
bowel disease. -5 vl (,..1: t,~,~G The expression of a937 on vari ety
of |eukocytes INE 157 I Peand rFOar43174[g-§sJﬁ | CETERT T ns_'ea‘?r%%‘?;l"seﬁ tissues

i nplicat egdshaty t hg recept e e plan Bded RFitantof odigs i 1 Cel dwh 8k
recruitment to other sites of inflammtion in addition to trafficking to
the gut. CB®e CoEe: ok ¢di1s,Caackli% 5 Nl kel 10armp e dia ¥rphi s 3+ om human
per | pher aly.blad ey Syt {0 Xy aps ) ) evel s ofe RS d56s El(f:‘éfe' la
et al., J. Immunol. 158:2099-2106 (1997)). Increased nunbers of”a9(37+
T-cel | s werdhigurkd iisn alte matowiedly rmanbreate ofgrdreuratoiePesehrefiss
patients agd f a%gas%ﬁ%r%t &hd antrﬁdlgy JUIITRN£d FXH £S5 08 ol 2384, my
contribute to the devel opnment and perpetuation of this disease (see

Lazar ovi t £I&DVAST, Xodmrhiveolreckyinigggm G980 { 1093) )Koner tyve mbnobese

i abet | < Mo MGG Yo xeRsab O Mo Endpldiald gl S 28, | N
inflamed i'slets w thin the pancreas suggesting a role Tor a9(37 1 n diabetes
(see Kel n€rldt Bilol,. 3dicerES-266- 13¥M20399 (1999)). The distribution of
a4J37 on |ynph t .and .eosin ils e Erle et, al. - nol .

153: 517- 528 (18%3) )%?’ﬁrgg&lﬁ&ndem@tq% ian'q(gsftlrso G EE < eoIv]\J/i no 1t hat °a9( 37

medi at es hdIRvaesiinopuAM-adhes @y tak IAMndifz il len b NMAGGAM 4568 Mabah et

al ., (Innunolggy 89:112-119, 1996), suggests that this intg@iin may be a

t arget nmoPEcHi Oitﬁ’_eés‘tarlrr’ré:.elé(ﬂ I‘@@_cei \Felilﬁesfc f?etsé“da_t et st ?1?15_?8? ntegrin
a9(37 may (nloay)anndmfdanted @ie i y.a qri ey of 11nfiammiosy dyseases.
N-term nal domain (donmain 1) of MACAM has honnlqg¥¢if the N-term nal
integrin V&é¥gand-GSdn (@eaifid Ga¢ 156t IR veAnd 9CAM s Bri%kPhl et al .,
Nature 3634615464 ;(LIAI) don 118 NG Sidrerdd 86 Rchgutagenesis. on MAACAM  the
binding notif was identified in the first domain as three |inear am no -aei d
resi dues wemaiimsa tG Del copqiseecdliey sdtoval whekhhdmMansAM,157C7AM88r2497
(1996)). th'o%% %% E%%, %4% an T%%}r ﬁ@ﬁtedthﬂjg co égqge A ss of
binding_ac_ivitﬁ to™~6" 1§ EE!fL R ag(37, suébestln %ha LDT on
MAACAM i s moRvbel1ved 1l RinkiiRdidie s, 0apdreee o nay. etsrdwed Jhd OMRA®T -
157:2988-2997 (1996y). Alignnent of this region on MADCAM wi th ot her

i ntegrin RP§&FAstseoh wid hVaAN ¢hres 1 ygaps sinvwlve erst incta kwaser ved

bi ndi ng Nt S AUBNEE.o . LUISi St i ngy of ; L f% _and P/S
resi duss Cass APPSR P A e A o R bk T her
support cdféd f(l@ddhe fact that |inear and cyclic peptides containing LDT
were shown to bl ock cell adhesion to MMd@AM in vitro (see Shroff et al.,

Bi oorgani ¢ ~ Medicinal Chem stry Letters 6:2995-2500 (1996) and Vi ney et
al., J. Immunol. 157:2988-2497 (1996)).



The use of nonoclonal antibodi es against integrzns in vivo has denonstrated
that a nunber of integrins are indeed valid therapeutic targets f(,orm nen

i nfl ammat ory and cardi ovascul ar di seases and in organ transpl ant at i ‘6h. e
objective here was to define an orally bioavail abl e, nonpeptide, small

nol ecul e antagoni st of a9(37. Small nol ecules that are potent inhibitors of
a9(37 nedi ated adhesion to either MAACAM VCAM or CS-1 and ~, ahich could
be useful for the treatnment of inflammatory di sease are discl osed.

Abbr evi at Dand i tBOR-fClhBi B{PeXieB3- oxazol i di nyl ) phosphi ni ¢ chl ori de BOP
reagent . Benzqtriazol-1-yloxy-tris(dimethylam no hosphoni um

hexaf | uoi cphosg‘hzﬁ‘t“én :O%,fﬂ OF £§EP oWyt Ra¥ bBai ?}ﬁ‘géeED@dlcate that

1- Et hyl - 33 pdiagRt hy |l vy opyd ) £ af bogh é N gendgEneJet r ahyslr of py ap,, DVF:

N, N- Di met hyl f or mam de DI EA: Dii.sopropyl et hyl ami ne DVAP:

4- (N, N- Di oét dylsemises).pyMatigelonak antihediks ~dir@sU¢dlagainst a4

DBU: 1, 8- D| azabi cycl (5. 4. 0).undec- 7- eneCDI : Car bonyl di i m dazol T. 1- Hydr oxy
bonzot 11 abar BBBE e R HbRL A BiGAT B0 it Trece mode 82O BEECaSy
anhydri dedf: Fnichil-uar erptines uld onydrdifs dradtédiof pageta€ and mouse

aci dDVE: 1, 2- Di_ net hoxyet haneMsCl : Met hanesul fonyl chl ori deDl AD: Di i sopr opyl
azodi car bBR§Edt €Ac SAPSIAMER Ovel RY R EMERURA B PRyl BrY Behzis Et<e: Et hyl
acetate (g t A m Chi p Nz0j €. &£l ST VG d§ | s - hour
(s)min:m ﬁé?égg) %gfpgéét tﬁtbg{fp'Aaqd%f'i ofr?ajls'ls?,: %e\vg%?ggﬁ%%e&:é%%%%t? i zed

f or whi chaspecMeiteneeadongs dfd (Ift%T)pret &t i Dhpn ki cant Thevee aref as
follovs: Thg use o ol ouel Rreceding 4 qraun such,ae gyl 8l koxy,

al kyl ene 0OX arkane “are eant” 1o enconpass T t0'% carbon aront either in a
strai ght ghacRg@e &l rdvaisanched ahainamnd tdie. use. of1ih owesvepr ecedi ng

al kanoyl , al kenyl, or al kenyl ene are nmeant to_enconpass 2 to 7 carbon atons
ei ther in%ad:¢¢Palgt (dR&IN ‘oPAN L Drdned cha-L£4P- PheA uske’ bl 1 dwer "
precedi ng;eyel eablkyl) ;0f,a ¢ @al koxy, aje NBaMoL 0 EONCPRSS B tﬁ&gp)a,f bon
atons. The use ~of phrases such as "norpholino-Ilower alkyl", "hydroxy-I| ower

al koxy" anBdtNedl pkeadre weardtR-o Mad-erl 1o 5&L-566 (AQI3));- i Fag ;~7 |
NERRAS 959%@@heﬁghec%%aﬁug%teim-e%r%oqqfe&@pé g £d1& fyphgn is a
substituent of the functional group that follows the hyphen. For exanpl e,
~~hydr oxystoaealal kogyannoglet cdfadrl engiea nicgiedrs al deox \Algradigm contaali .ni ng at

| east one .hydroxy substitugnt - The e .qQf, phras such as "a | ower al kyl
group sub‘s]ti [thlgd Zyvgsﬁm ggérwgtqur%%,s ('l%ﬁéﬂylangcfouepg selr}bsats% 't'ut“}édv)%if)'a | ower
al koxy grmeg. and:tbe-bicke (@o@3ngant In@ errefseri gl f uncidakale grfoups

cont ai ni ng ?L ieast one .substituent. For exanple, "a |lower alkyl group
subst it ut €81 HYLAThEREGEA TRERN TRotCE PEFEr o SIS Bingm

cont ai ni ngvah trasghonaechal agenbaiceat iand o'PReRy |1 groohadibtddgsmt by a

| ower al kox%l group” would refer_to at |east one Iovve{ ?koqu qggroup. Thi s
type or phta&edPbghadsehednt t & -b&ilft-erf&dd by ‘o o skii9? 4 the art,

t her ef or erh@n¥oele¥hat bpns aple i6oMhiah @Rkpeafi diies tapm tifndmencl ature is
also within the abilities of those skilled in the art tqo interpret.

Accor di ngFYrORKE sCPYhELS: ABRERE &t FrleNiL 15t @ WE RN HBY Ao conbi nat i ons

that woul donoti EeSHER hRt2-6@aLnliGdyY ReOladBlBEl &l sihstddiuend,
SUMVARY COF THE | NVENTI ON The present invention relates to a pharnaceuti cal
al., J. Immunol. 151:4790-4802 (1993) and Podolsky et al.,

J. Clin. Invest. 92:372-380 (1993)). Monoclonal antibody

to a4 inhibits insulitis éﬁd delays the onset of diabetes
in the non-obese diabetic mouse (see Baron et al., J. Clin.
Invest. 93:1700-1708 (1994); Burkly et al., Diabetes
43:529-534 (1994); and Yang et al., Proc. Natl. Acad. Sci.
USA 90:10494-10498 (1993)). Other diseases where a4 has
been implicatéd include rheumatcid arthritais (see Laffon et

—4-



conposition conprising therapeutically effective anmount of a corrpound of
the formula [I1]: R R-r~~s ._Z (CH)n ~ J Rfl WR2 Q-N-R41H R [ i}
wherein g y ~ 141: i.. ~ ~E~ Si, Ring Ais an aromatic hydroce{'rbon
ring or a heterocyclic ring; Qis a bond, a carbonyl group, a |ower

al kyl ene group which may be substituted by a hydroxyl group or phenyl
group, a lower alkenylene group, or a -O (lower alkylene)group; n is an
integer ofl 0, Jd.o0fl2n. V\Fins'e@%ygéﬁ'ét4(§rn55§ul(f1l9r91at gmd YoragleeHDURTelp or

N=CH group 'Sy ox t,0 I Ifur; 4340 1982, R%@,nd R3 are the sane or
di fferent andlzare se Pg%lf%?ﬁgt f\igzélrc%tj}g cglnm Stl ngnof a) hydrogen atom

b) a hal ogmlemmrj,em)sassmbsm Cybed sty ensabsti tSetzed deorerl 18187 94r oup, d)
2 ubst ! UG P UNSUPSLLLULS TSl MRl AP 9104P Bk B o g aroup. )

substi t ut Em no-group boxyl ~gr oup or an am de
or an estHséhetr:epr. hymauewpdno lgﬂoup,78|—)4 1a4| aue’1al) kyahtihlc@ng;namp,
hypersensitivity response (see Chisholm et al., Eur. J.
Immunol. 23:682-688 (1993) and Ferguson et al., J. Immunol.
150:1172-1182 (1993)) are also blocked by anti-o4
antibodies. For an excellent review of in vivo studies
implicating a4 in disease (see Lobb et al., J. Clin.
Invest. 94:1722-1728 (1995)).

Although these studies clearly implicate a4 in a
variety of diseases, 1t is not clear whether the inhibition
seen was due to blocking ad4Pl, a4Pf7, or both. Recently,
several studies have addressed this issue using an antibody
which recognizes the a4f)7 complex (see Hesterberg et al.,
Gastroenterology (1997)), antibodies against B7 or
antibodies directed against MAdCAM (see Picarella et al.,
J. Immunol. 158:2099-2106 (1997)), for which a4fl does not
bind. In the primate model of inflammatory bowel disease,
it was shown that antibodies to the a4f7 complex
ameliorated inflammation and decreased diarrhea (see
Hesterberg et al., Gastroenterology, 111:1373-1380 (1996)).
In a second model, monoclonal antibodies to 7 or MAJCAM
blocked recruitment of lymphocytes to the colon and reduced
the severity of inflammation in the colon of scid mice .
reconstituted with CD45RB™%" CD4" cells (see Picarella et
al., J. Immunol. 158:2099-2106 (1997)). This, together with
the fact that gut-associated lymphoid tissue is severely
impaired in B7 knock out mice, suggests that a4ff7 may be an
important intervention point for inflammatory bowel

disease.
-5-



j) a lower al kanesul fonyl group, k) a substituted or unsubsti q;ed e

sul fanoyl group, 1) a substituted or unsubstituted aryl group, “% W
substituted or unsubstituted heterocyclic group, and n) hydroxyl group; or
two of RI, RZ and R3 nay conbi ne each other at the terminal thereof to form
a |l ower al kyl enedi oxy group; R4 is tetrazolyl group, a carboxyl group, or
an amde or an ester thereof; RSis a group selected fromthe group

consi sting of: rak @x@ws%t% 04 o R tv'éngrt Upf GrukosWReld taHpd or

unsubstituted am no group, -10 I~ ,: ~~~)t~. d) "a hydroxyl

group, e)thel onerealsleanoyloilows ift) va s@bgslnutgdssasadsmb§$mEuted | ower
en.ato

al kyl rou al kox ou
2- oiop?rrbﬁPé?%?Feérggﬁt é %%&ﬂ%ﬂaﬁé@l@ Pédgpr6WPPn%a§Fo&ﬁh€bH§\sting
of . a) acemmana&uka&r@ntu@&ub&kih&m@d @heaﬁlogr@um;aamdtbbnalﬁubstituted

Cher cof . AHBLhERRCRE RHPditr i P S6 EFaBEE 1 604 metNbd T o kioatPng or

preventi nget2B(li Nkoae 13aysaeddyodd npphgliudiffgmaARaangead pBb)anedi ated cel

adhesion Wb Sh SOTB LSS 24T 1,8 NY, 3,00 mBe 0T 0 olgs gL a [
Picarella et al., J. Immunol. 158:2099-2106 (1997)).
Increased numbers of a4pf7+ T-cells were found in the
synovial membrane of rheumatoid arthritis patients and it
was predicted that the augmented expression of ad4ff7 may
contribute to the development and perpetuation of this
disease (see Lazarovits et al., J. Immunol. 151:6482-6489
(1993)). In the nonobese diabetic mouse, MAJCAM was
expressed on high endothelial venules in inflamed islets
within the pancreas suggesting a role for a4B7 in diabetes
(see Kelner et al., Science 266:1395-1399 (1994)). The
distribution of a4P7 on lymphocytes and eosinophils (see
Erle et al., J. Immunol. 153:517-528 (1994)), together with
in vitro studies showing that a4f7 mediates human
eosinophil adhesion to VCAM, CS-1 and MAdCAM (see Walsh et
al., (Immunology 89:112-119, 1996), suggests that this
integrin may be a target molecule in asthma. Collectively,
these data suggest that integrin a4f7 may play an important
role in a variety of inflammatory diseases.

N-terminal domain (domain 1) of MAdCAM has homology to
the N-terminal integrin recognition domains in both VCAM
and ICAM (see Briskin et al., Nature 363:461-464 (1993)).
Using site-directed mutagenesis on MAdCAM, the binding
motif was identified in the first domain as three linear
amino acid residues within a C-D loop (see Viney et al., J.
Immunol. 157:2488-2497 (1996)). Mutations of L40, D41 and
T42 resulted in a complete loss of binding activity to
-6~



Further, the present invention also relates to a novel conpound, which is a
conpound of the formula [I) with the proviso that when Ring Ais gnggm%
ring, it is not substituted with nethyl group in the 3- and the g%b ik
or in the 2- and the 9-positions; or a pharnaceutically acceptable salt

t hereof . DETAI LED DESCRI PTI ON OF THE | NVENTI ON The novel conpound of the
present invention may exist in the formof optical isoners based on
asynnetrl@4§3vb5HgﬁﬁéﬁénﬂhéW@§fLQ%NPWIM@ ent IRNSDni Al RoNF RS udes

t hese opt furesy t I t pr esent
|nvent|onh88he(§$gspgn% nf&bératlon 0 ﬂ%ﬂ?%oﬁ%%ﬂﬁ%“ﬁgg%ﬁﬁgt(§%9§r§ed The
conpound eﬁlghaeprtesénttmm/eqetgm 12:0Y b@eiCanI‘tompﬁumIIWlt hi. rat & en

configura | xt r h & I f configurations.

In the abov aPanﬁ n% ? %m%$§nat|c hy f%%%ﬁﬁgﬁé%€1€ﬁé¥g %% % nono-, bi -

or tri- cycbnseawemabumdhy@rchhhbmanqysehbus|seqnﬂﬂn&w eod&waenmgring, a

napht hal en i ra e fluo ene rin In the bov formul a
(r, "het8$oé§§ 59% 5/% &j% Cﬂg?eroa on}contélﬁ?ﬁﬁ nDn - f or
tri-cyclio.rimagunbdamlses 7af0-"7za eneoyel)i.c ring heamys gy I@bxm@s ring,
pyrimdin r|n pyri dazine ri.n yrazine rin uinoline rin

i soqui nol +h&8™r h& %&EI n&PE1G rh e”‘%aﬁp %t%ﬁldz‘i ?féngﬁlnge 'bta%’cf? 9 ng,

i soxazol eLbirngweR¥r 8B rtlon%ld})kabéll@. lHd¥hs tdH acchlmdom,m ngot eoring,
benzazol e ring, benzothiazole ring, benzimdaaole rin benzof uran ring,

furan ringSeehPBERERe oti ARG, - pyiasitganify ¢ Jladh @ikl e THaE S Y adi azol e
ring, trigeekerki BY24beLnasel § 109%Y, A "l y id¥d.a1 .NdQy | NEnkibAG: , | Ndazol e
ring, isoindole rlng purine ring, norpholine ring, qU|noxaI|ne ring,
benzct hi opRéné4PPng; 95yﬂﬂ896dﬂne ring, benzofurazane ring, benzothiadi axol e
ring, thiazolighpe,tkngs h%h@%é%kﬁua%Wﬂ%Hddes(Hégﬂﬁgﬁlﬂﬁﬂbdffwb and

i sothiazole ring. I'n the above fornula , fg group" may be a nono-,

bi - or trviggchis dem@asmaage@uﬁhaEx@n@Mm?Qﬁ ofarylt efrou’ aes h@d%ﬁ%heny
group, a h n el £9n0 f | ring. In the
above for2%?98(¥b?g%ﬁgpgﬁgc§%ﬁﬁgtéroup qﬁg?%%m%tchﬁﬁéﬁﬂybl- or tri-cyclic
ring contaandthaSheﬂemoan@nﬁ§@@haa§Immrqnyamzﬂnﬂnsannkﬂtxnmnn Bmel sul fur
atom Exagplga, ol RELE GEXCLIC (AIOUR P00 ral%vaq&%qe pyrdm di nyl
group, pyri aZIny group pyraZInyI group, qui group, ‘i soqui nol yl
group, qupeaZmHenybmgamupplphmhalanmagbngmaup; mmﬁﬂazoﬁwbIQroup, i soxazol yl
group, pyrazolyl group, oxazol rQu t.hi azol yl group, Lndok%l group,
benzazol yPOREUbESHERRSt RESZB F“gréﬁg ibjéphsmicdasdifI M5id-ebenzof ur any!

group, fugahegzertotQ eR¥k PRQERM, PYERM, Yo 0reun, AGBRZH Yol &UPe
t hi adi azol yl group, trlazolyl group, tetrazolyl group, pyrrolyl group,

i ndol i nyl ugeéup, £PrHdaREI fIregiBapt P§oﬂﬁédﬁmm%ﬁQﬁnJdkﬁﬂﬁ%ﬂﬂaiﬁoup
norphollnahsgigygd gui noxal i nyl group, benzothienyl group, -ia ~1; r
Von7 .~~.~_1:1~l pyrrolidrnyl group, benzofurazanyl group,
benzothladlazolyl group, thiazolidinyl group, imdazothiazolyl group,

di benzof uggpyl 95 PYBRK sk SOt hi azol yl group, pyrrolinyl group, pzperidinyl
group, prperazrnyg—group, and tetrahydropyranyl group. In the above fornul a
(1), "heteroaryl group” may be a nono-, bi- or tri-cyclic aromatic group
cont ai ni ngog. BfterOEEQ%SBQB ~3S ol %qqaqn@,thrpho@smmcat&mom sul fur

atom Exanpl es of eteroaryl group” may "heterocyclic ring" other

t han pyrr@PPdreggentoupBepgPESLRAPIL QFUGGXquﬁaﬁ(ﬂlmﬂtﬁyﬁﬁm}n%ﬁpera2|nyI
group, nnrphollnyl gégggphgggu%egéggygﬁgpxbggﬁbhgggup Preferabl e exanpl es
of the "heteroaryl group K g g group, thienyl group, benzofuranyl
group, pyPt®idyl gréup- Daﬁdc 8hR¥¥dpirbgeddPidPhe novel compound anong the

conpound gt . of thelpte F9L3LRYCRLna®R 1S A Rp5d 3% ARld bt ads R T 1
il s Z (CHZ%

Tetrahydrofuran
DMF: N,N-Dimethylformamide
DIEA: Diisopropylethylamine
DMAP : 4-(N,N-Dimethylamino) pyridine
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RZ A QN-R4 HR3 [I] wherein Rng Fis an aronmatic hydrocarbon ring or a
heterocyclic ring; Qis a bond, a carbonyl group, a | ower al kyil%nq,,gr?{l};p
whi ch nmay be substituted by a hydroxyl group or phenyl group, | ower “7°°
al kenyl ene group, or a -O (lower al kylene)group; nis -a-~ integer of 0, 1
or 2; Wis oxygen atom sulfur atom a -CH=CH group or a N=CH group; Z
is oxygen atomor sulfur atom Rl, R and R3 are the same or different and
are sel ectd¥:frog the Yrdupzaoheysiehg- 6f 0l 84PdR¢dro§8/ atom -13 , Gf (_
~ = (t~ b hal ogen- at,0m £ fns4bsbitut ed or unsubstituted |ower al kyl
group, d) a substituted or” unsubstituted | ower al koxy group, €) a nitro
group, f) H@BJubst it ukdtlydroxivisenseiriueedliani no group, g) a carboxyl group
or an am r an e 1 f yano group, i) a lower alkylthio
group, j)%g) ‘ower al eaegntes%ﬁ(g% ?ag%%ﬁ%? k) a substituted or unsubstituted
sul f anmoyl Tdz0up, 1) Tristbstiankedrbdeunsubstituted aryl group,

TEf: Trifluoromethanesulfonyl
TFA: Trifluoroacetic acid

DME : 1l,2-Dimethoxyethane
MsCl: Methanesulfonyl chloride
DIAD: Diisopropyl azodicarboxylate
Ac: Acetyl

Me: Methyl

Et: Ethyl

Ph: Phenyl

Bn: Benzyl

EtOAc: Ethyl acetate (=AcOEt)
mCPBA: m-Chloroperbenzoic acid
TMS: Trimethylsilyl

h: hour (s)

min: minute (s)

satd: Saturated

Additionally, several phrases are utilized for which
specific meanings and interpretations exist. These are as
follows:

The use of “lower” preceding a group such as alkyl,
alkoxy, alkylene or alkane are meant to encompass 1 to 6
carbon atoms either in a straight chain or in a branched
chain and the use of “lower” preceding alkanoyl, alkenyl,
or alkenylene are meant to encompass 2 to 7 carbon atoms
either in a straight chain or in a branched chain. The use
of "lower" preceding cycloalkyl or cycloalkoxy are meant to
encompass 3 to 7 carbon atoms.

The use of phrases such as “morpholino-lower alkyl”,
“hydroxy-lower alkoxy” and the like are meant to refer to

-8-



m a substituted or unsubstituted heterocyclic group, and n)” hydroxyl
group; or two of R, RZ and R3 nmay conbi ne each other at the terqhﬂah, e
thereof to forma |ower alkylenedioxy group; RO is tetrazolyl group>'a <“¢
carboxyl group, or an am de or an ester thereof; RS is a group selected
fromthe group consisting of: a) a hydrogen atom b) a nitro group, c) a
substituted or unsubstjtuted gnino, roEp, d% a hydrox%l gbou . _€e) a.lower
al kanoyl @HSHPS YReLe R pehe t HYBGTAP AAs IBSLPL BEEGSLIREr FknggFBUb? g) a
| ower al kaxysuWauisudht a hat Rgepuate8ibnand girbug- @%aRY toallbdisnyhegr oup; R6
is a group selected fromthe grogg consistin% of . a),,a su?stituted or
unsubst i t (YR FhenyiOGrotePhs . a SYBSPRYILEEESr AdkSUst MOULEd FREBES bQr v
group; W th tdie ProMiee thebuphesnRaldigl Sta1baszenger hpdrokhe ring is not
substituted with nmethyl group in the 3- and the 5-positions or in the 2-
and the gﬁﬂRﬁQ¥§Hﬁﬂtor a pharmaceutically acceptable salt thereof. -14 i

s i 1. r_l.ii¥hHe Add efergeea§68f sauhaksonaofi olvBe agkivegirBgpedi ent of the
present invention is represented by the formula (1-A): i
substituted by a halogen” atom"”, "phenyl group substituted

by a lower alkoxy group" and the like are meant to refer to
functional groups containing at least one substituent. For
example, "a lower alkyl group substituted by a halogen
atom" would refer to a lower alkyl group containing at
least one halogen atom, and "phenyl group substituted by a
lower alkoxy group" would refer to at least one lower
alkoxy group. This type of phraseology 1s meant to be
interpreted by one of skill in the art, therefore, any
deviations and combinations of this type of nomenclature is
also within the abilities of those skilled in the art to
interpret. Accordingly, this type of nomenclature is not
to be applied to combinations that would not result in a

realistic type of molecule or substituent.

SUMMARY OF THE INVENTION

The present invention relates to a pharmaceutical
composition comprising therapeutically effective amount of

a compound of the formula [I]:

R5
1
R 7z (CHp—L | LS
w
Rz‘@Q)LH)\R“
R® (1)

wherein



Rs RL O (Chi2)n~ ~~ Rs WRZ ~QJ~ H ~Ra ' R~-3 wherein synbols are the sane as
defined above. A preferred enbodi ment of the present invention id $h&t Ll
conpound [I) with the additional proviso that when Ring Ais a benzene
ring, the ring is substituted in at |east one of 2- and 6-positions.

Anot her preferred enbodi nent of the present invention is the conpound (1)
wherein R, R and R3 are selected fromthe group consisting of: a)
hydrogen atom ®)P% hd ogeh aPBm )™ SEithst YRR RO UnstbBEi t ®ifed Power
al koxy graupsefdc@cniere.94oup, e) a substituted or unsubstituted am no
group, f) a carboxyl group or an am de or an ester thereof, g) a cyano
group, h) a | overial RyPehde gr SFPoNYla XN & Karesul FI0mA eng oBpoup) a
substi t ut u Skt . yhkoarou S 4 ut.ed
unsubstitﬁﬂggﬁAr3%%§r%ﬁp%£%%ﬂiﬂga%§?i%ﬂtéﬁ g?dgﬁég%sgﬁﬁﬁ¥%dgget§§%%¥%Iic
group, and3¥guihydd ok9regr adpenyrl engo IePURE, oR aamP R3 angr cohby hened th each

other at t rmnal thereof to forma |ower alkyl enedi oxy group. A nore
preferred configuration of the active ingredient of the present invention
is represented thyis henforpeder [of-®) 11or 2§ ~ ('i;~ ~~;;~ ~ Rs |

W is oxygen atom, sulfur atom, a -CH=CH- group or a -
N=CH~ group;

Z is oxygen atom or sulfur atom;

Rl, R®> and R® are the same or different and are
selected from the group consisting of:

a) hydrogen atom,

b} a halogen atom,

c) a substituted or unsubstituted lower alkyl group,

d) a substituted or unsubstituted lower alkoxy group,

e) a nitro group,

f} a substituted or unsubstituted amino group,

g) a carboxyl group or an amide or an ester thereof,
h}) a cyano group,

i) a lower alkylthio group,

j) a lower alkanesulfonyl group,

k) a substituted or unsubstituted sulfamoyl group,
1) a substituted or unsubstituted aryl group,

m) a substituted or unsubstituted heterocyclic group,
and

n) hydroxyl group;

or two of R!, R? and R} may combine_each other at the
terminal thereof to form a lower alkylenedioxy group;

R' is tetrazolyl group, a carboxyl group, or an amide
Oor an estex thereof;

R® is a group selected from the group consisting of:

a) a hydrogen atom,

b) a nitro group,

c) a substituted or unsubstituted amino group,

-10-



RZ O COOH R~ i R3 wherein synbols are the sane as defined above. In nore
preferred enbodi nent of the present invention, R is hydrogen a om,a ..
hal ogen at om carboxyl group, carbanoyl group, n~tro group, a s st t-ut'd
or unsubstituted am no group, a substituted or unsubstituted heterocyclic
rings RZ is hydrogen atom a |ower alkyl group or a halogen atom R3 is
hydr ogen atom a | ower al kyl group or a hal ogen atom R6 is a phenyl group
whi ch may be subbtid edraryd-group, and/ or 6-position of the phenyl group
by a group sel ected; fromthg) gsyp: copshsting of: 1) a halogen atom 2) a
substituted or unsubstituted | ower al koxy group, 3) a substituted or
unsubstituted | derd a3Wgst HEobpd or)unsylpst i ueddl @reumsiibst i 9@es, ami no

group, 5) a subg}) tyted, o apgypstitated carbamoyl group, and 6) a
substituted or Sgtn)su sﬁt’[’uted sul ad#mylﬁgroup. In further preferred

enbodi nent of tHhe @ dselrgémvarenomnds is a phenyl group which may be
substituted by grol I roup consisting of: 1) a | ower
2B B SRS

al koxy group, and ich may be substituted by a
group sel ect ed R orsaasglrsiupt wed@ cdedurfadios ttihteu ged uamceo sgiséupg &£

substituted or supst.| e i perjdi ;HQE;it or

unsubsti tuted n%pp%gl%dn%é%lr%ﬁ%cpa&sﬂ{)ﬁ%%le oerd?l nsu slti Ut ed pélnb%razi nyl
group, a substi tut ed sorbamstubtsed tart ech pylrs ol §uliary | hefreotgs rvandy aowubst i t ut ed
or unsubstituted,.im dazaol.idi oup... - v, E~ v ~ d. Cu3~~ In

anot her eni:?tgdiangmargcr)‘}aaﬁ qjetlp(%é{(;])sdta}ﬁt ﬁ&n#%tn?k%lgen,sﬁﬁgthfrlesgfa' benzene ring, a
pyridine ring, &hgyrarensenti ngpventfimranalsng,remtiesoxagolae mengpda for

B g e e BREEe N SR EI hsedo0" P 1L ™
asfs  and  oyffy) mediated cell adhesion which comprises
administering a compound of the formula [I].

Further, the present invention also relates to a novel
compound, which is a compound of the formula [I] with the
proviso that when Ring A is a benzene ring, it is not
substituted with methyl group in the 3- and the 5-positions
or in the 2- and the 4-positions; or a pharmaceutically

acceptable salt thereof.

DETAILED DESCRIPTION OF THE INVENTION

The novel compound of the present invention may exist
in the form of optical isomers based on asymmetric carbon
atoms thereof, and the present invention also 1ncludes these
optical isomers and mixtures thereof.

In an embodiment of the present invention, the steric
configuration of the compound need not be fixed. The
compound of the present invention may be a compound with a
sole configuration or a mixture thereof with several
different configurations.

In the above formula (I), "aromatic hydrocarbon ring"

may be a mono-, bi- or tri-cyclic aromatic hydrocuarbon ring

-11-



of a) hydrogen atom b) a halogen atom c¢) a |lower al kyl group which may be
substituted by a hal ogen atomor a (hal ogenobenzoyl)am no groupj gd);;a bgyer
al koxy group which may be substituted by a hal ogen atom e) a nitro ¢roup,

f) an am no group which may be substituted by 1-2 groups selected fromthe
group consisting of 1) a |ower alkyl group, 2) a |ower al kanoyl group, 3) a
hal ogenobenzoyl group, 4) a | ower al koxycarbonyl group, S) a |ower

al kanesul $val| agr cupbehzehemayinige subsephtihedepy 1@l ogen avomadnea

benzenesu | . g iLch.yay be substituted by a | ower al kyl group, a
trihaIoge%%gg%m%rEgﬁg§¥ﬁgrgﬁg?'a hal ogen atom or a | ower al koxy group, 7)

t hi ophenesul f oAyl theoapove) faroadbandyl, Jrivripe wed s irayr ng "swisst ikeutaed by a
| o~~er al _ kyl-phenyl group,,9) hi . hamoyl . group
whi ch nayll%léegé%g??t%?%gx\%&l@% om“/‘ec’?n’al'kw Qér oup, phgcrﬂth © ?23% 2ind.

phenyl - | okeampl &yl gf ouphetd@yoenh¢hiol i nyhgfroupy ahe 1pyridsne f amioyd, group
whi ch may : I tuyt b | r_ al gr ; a .carpox ! h) a
car bamy|pg’?éﬁ%§%{%%&§§y %)ﬁslucga\é%r}eﬁt g%h%y %gv%g%’ealég{r#;'su +lor%§/ Hg% oup,

i) a | oneriag kokyoquiwoyingroimpg, j guangyahdngr oupg ., kphaha bwernal kg hi o
group, 1).a.lower al kanesulfon r -17 [ _:dnoz6 T~Coue~Te zaMOT a
(a' dnozbl%?f(%c.’;? pJi %3 ](sboz?%%%lz% ‘%’g&b,éﬁgzaﬁg%( e zgh&aazozoe dhoz

T~Cuoq. zeehBxoxle zdMg] aindmbe z6& ifrgCoueelTeazaMIT rangq paemzotrhdisgpisleaq ~(ew

uor ~M dnozb ouTt){t)g?gfmJ{ aég é)ZbrP'szubg 8fl'lgglqle %zm%aan (er(i;oqdue

buZ~szsuot™ dhoz Uzo0z=~ pa~oalas sz dno. zb T~ClTozez~a~ a

"dno. zb TetuopHesauexhg, . 79MIbla zoitkmozbxaBiezpi€q raneg(q tdaratibadres aq
~Cew c~0TC(M dngxb T%}C(:o~kueg/b_zr%ota %% ‘dna. zb r~ Mog. zeo ~Cxo~TeaTo~Co
zaMOT a (5" ¥nozb*$2e%Fe" 24 §L8EOBE~ 1 % Y G ~Feeui" Yo

ouzut e uer{ng, zonddezie Tt gz r Gib {ndo HEqr pagN~@Zusims aiohd Cave tsvaiN dno. xb

T~Cuoq. zeo| xo~Te zaMOT a (q 'dnozb T~Sxo%~eo ge . ~0_buz~szsuoo dnozb auk
no. z~ pa~5hﬁ%s gqu%poxallne ring, benzothiophene ring, pyrrolidine

ring, benzofurazane ring, benzothiadiazole ring,
thiazolidine ring, imidazothiazole ring, dibenzofuran ring,
and isothiazole ring.

In the above formula (I), "aryl group" may be a mono-,
bi- or tri-cyclic aromatic group. Examples of “aryl group”
may be a phenyl group, a naphthyl group, an anthryl group
and a fluorenyl ring.

In the above formula (1), "heterocyclic group" may be a
mono-, bi- or tri-cyclic ring containing a heteroatom such
as nitrogen atom, oxygen atom, and sulfur atom. Examples of
"heterocyclic group"” may be pyridyl group, pyrimidinyl
group, pyridazinyl group, pyrazinyl group, quinolyl group,
isoquinolyl group, quinazolinyl group, phthalazinyl group,
imidazolyl group, isoxazolyl group, pyrazolyl group,
oxazolyi—;roup, thiazolyl group, indolyl group, benzazolyl
group, benzothiazolyl group, benzimidazolyl group,
benzofuranyl group, furyl group, thienyl group, pyrrolyl
group, oxadiazolyl group, thiadiazolyl group, triazolyl
group, tetrazolyl group, pyrrolyl group, indolinyl group,
indazolyl gioup, isoindolyl group, purinyl group,
morpholinyl group, quinoxalinyl group, benzothienyl group,
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dnozb T~Cxozp~Cc~ pue 'dnozb T~Lpi.z~Cd a (n 'dno.zb T~CuTZe.z~Cd a (n
‘dnozb T~CToze.x~Cd a 'dnozb ZfTozezu~ a (s 'dno.zb T~C-Tp zaMOT1m ~Cq
pa~naz~sqns aq ~Cem uoz~rn dnozb T~CTozexos-r ue (z 'dnoz6 TrCuaTy~ a (b
'dnoz6 ~Cxo.zp~C~( ~Cg pa~n~~~sqns aq rCeui uozuM dno.zb T~xTe zaMOT a (6
pue 'dnoz6 T~u~zo~ (~ 'u~o~e uaboTeu a (Z 'u~o~e uaboTey a ~Cg pa~n~z~sqns
aq ~Ceu~ gqoz~M dno. zb T~CouexTe zaMOT a (I 30 6uT~srsuoo dnoz6 at~~ u~o0.z3
pa~oa-~aspdm@pibdanyCQanwmwr%ﬁmﬂpﬁura%iﬂvluGZQNPdnéEDZZﬁSTédZaZGCMla (d
dno. zb oxqQ_=Sq pa~ Cem dnoz ¥ T a4 dnozb
T~Cuaud a8(8§gdno ggl?%%g dﬁ%ﬁ (%%Q$é'l, pTiéé?;?g 925%y£§6T~%§u

r~sqgns aqdiSeU%oﬁorpNydngzbupuTuﬂ@uhidzplWMOQbouﬁkoPYErthmmiagtqnp.
~o0azaqg~ Z

T e s R T e o R SRt

pa~n~z-sqgsoag. ~CEn1uozc(NIdnozb Tr~~Te zaMOT a (L dnozb ~CxoxTe zaMOT a
(nrx pue 'dnoz ar rix ng. n3 a T o~€ ua oTe~ a ~Cqg
pa~n~z~sqns ann % lﬂ\%dn %romullaClugEg’a X “TARG: -z[b (T Y Z3 ndT a
~Cg pa~n~hoggRs aql~C9mr uaziMaynd.izb Tat ompr lo. zgzew ac@utadmnngb E~CxTe
zaMOT a f ~sgns. aq ~Ceuz uozuNId no, zb T~(pr.xadzd a (X

T~C~(Te zﬁﬁ@ﬁraa%eﬂ 5§~% T5qRE T AGIERe udrc~ﬁ§§noz %f of%%%sr ufrTZn

" dnozb T~at$m zakﬁmpaesC@fpah@termmrykup#Wnp"Lmawhbdn@zsh§t€3bszMrca (Trn

"dnozb T~ z;td dnozb ~Cg pa=-n=Issqns ag_~Ceur
wozuM dnoZbRguTt ﬂgh%é ( ﬁhaﬂodBYﬁﬁ%g‘r%l“X 282°8Re; b%ﬁéoélgﬁ 129F%Bho. 2b
Tr Cxo. zp~ plbéfldrﬂgzagroaﬁ,salperamlapIUZeoup zmodpbzblﬁyIXquupp andz ~o

buz~sTSUOO dnozb auk m~=. pa~ oaTas dn ~N~z~sqns uz, uozgM
dnozb ~CxBETEADRRERP U R YL dndTHP ¥R xo?’iee]g ’éqi% dri afg’r]’ﬁ 5% 0. ?gfu BH‘f ~

' dnoz6 T~CM@Q§raafyldng&huﬂ“~muuﬁ?bZ ppdEdyabqﬁﬁmm>a thd eng 1bug osg SUCO
dno. zb auE 3 pa~oalas s~uan~i~s g ane~ ~Seu-~ ~£oi fﬂdnozb T~Cuaud
(o o bHFBETEUER Bhod Bous( -DYELIpL-GA24E arBdn: ARKarSL Y] T650Rozb

T~Cui pTTozz~Cdoxe- anelrm@tanp@\ma’etareorﬁg ', xompoxerdle (2aMBra e’ dnoz6
~Cxo~(Te zaMOT a zo dnozb T~xo. Cg ﬁg;t~s ns sr uoi uM dnozb oui u~T
ue (Z zo PIRSZBLTLEXERpLEH &P Léﬂlﬁ tﬁdT4§1 w uoTuM dno. zb T~C~Te

zaMOT a (3 f.~v;; ~I~J" i7 Cod I§54 ~biLr T~ ~ ,
' r‘l—a
R Z  (CHh—
R Q/U\N)\R‘ W
H
R® [1)
wherein

Ring 2 is an aromatic hydrocarbon ring or a
heterocyclic ring;

Q is a bond, a carbonyl group, a lower alkylene group
which may be substituted by a hydroxyl group or phenyl
group, a lower alkenylene group, or a -0O-(lower alkylene)-
group;

n is an integer of 0, 1 or 2;

W is oxygen atom, sulfur atom, a -CH=CH- group or a -
N=CH- group;

Z is oxygen atom or sulfur atom;

R, R® and R® are the same or different and are
selected from the group consisting of:

a) hydrogen atom,
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1-2 groups selected fromthe group consisting of a lower alkyl group, a
hydr oxy- 1 ower al kyl group, a (lower al kylam no)-I|ower alkyl grode JUL 7302
phenyl - | ower al kyl group, a phenyl group, and a pyridyl group, vi) a

pi peridi nyl group which may be substituted by a | ower al kyl enedi oxy group,
an oxo group or a hydroxy group, vii) a norpholino group which may be
substituted by a | ower al kyl group, viii) thionorpholino group which may be
oxi di zed, ix) Bl perB2iAgengrd®P-whi ch nmay be substituted by a | ower al kyl
group, a hydr Oé{- houBhsah k¥l @l Q¥PundubeWek uakkaneyk rILAWR 105 rBup, .
phenyl -1 ower al kyl group, Xx) pyrrolidinyl group which may be "substituted by
oxo group, anddki?¥ éUPﬁFdéﬂéﬁﬁdPﬁeU@ﬁ&@ﬁtw%PéﬁdnéQWBé §&%§%Nt9?@ﬂpby 1-3

, groups sel ectgd fromtBeqgeayp consisting of a lower alkyl group and oxo
group, 8) a lower alkenyl "group which may be substituted by carboxyl group
or an am de orfhnaesveptikptedf oropngnbakiifstgloapLiRi EKOHRY be substituted
by @ group sel gpt gdoLEgBLYheq0bAUPoEORSI ShiAE BE Lh BsRhenthegegup. ii) 2

| ower al koxyca onyf group, rii1) a [ower al kanesulfonyl group, vy a

car banmoyl group) whi chanaygbeusubstituted by a | ower al kyl group or a | ower
al kyl - phenyl grpup, kal ka roup, vi) a lower alkyl group,
vii) a |l ower a{ e%y}gé?guégwgﬁaﬂ&?iggggp?hiocarbannyl group which may be
substituted byja doheweal kykagereupfot®} grempbanoyl croup whi ch may be
substituted by o] . roQup . - |,0 , a
nnrpholino-lomé? él%@%Sg#gé%?gathgﬂgFg¥gag§¥g#kéﬁﬁéggﬁﬁhoggggﬁbmer

al kanesul f onyl 1 graupyb4t) tatsdl banopbugsbdpuhdchrpaygbeupubstituted by a
group consisting of b Rl A KYln HOUP: ¢ iidq 3 BEBZOXII1QUBY L)) &

| ower al koxycar onyF group, and 1v) a Tower al kanoyl group, -2 i~ (~~t;
~ <<;ac; ,d4nd?2) a | ower al kenyl oxy group, 13) a | ower al kyl enedi oxy group, 14)
a piperazinqug bg@glo r9u8rg@igh may besubstituted by a | ower al kyl

group, 15) a |lower a kahd gron,lG) cyano group,17) a | ower al kylthio
group, 18) a | omer tebkareRll, f ®iykhngr ®dpma®) cambower eddty|sthéi nyt gheup

and20) a group of the fo |a, -(CH2)g-O wherein Ls an_integer of 2 or 3;
b) a pyri%kﬁméb%iqufﬁ%ﬁ£2§9 Bgr uBs%EVﬁfe%f%¥i% %ﬁé?5¥k9F06P0up;c) a

t hi enyl group Rhiich treyr dueo spbsd i dus £da bya agsopp gsebect ed &nonmaiheegr oup
consistirgkcgﬁ].saehaéﬁ en, tom2) a |lower al kyl group which may be
subst i t ut @y hydroky F%ugZS) cyano group, 9) fornyl group,5) a | ower

al koxy group, d6) aa draowgy s keartyd fgreowp; i ardenzofrriatyingrafiip; e) a
pyrim di nyl group ich may be substitutedby al ower al koxy group;f) a

i soxazol yl grdib %n?%ﬁr%%ﬁxb%t%ﬂbstitutedby al ower al kyl group; andg) a
pyrrolyl grouppwhi ohitiey deocsppstitutedby al ower al koxycarbonyl group.In
preferred enbodj nent gf t he gresent invegtgon Riq?.A is_a benzene ring,Qis
a bond, Wis a SIorECHPHbUPECRIOT sURRYREE 2EFFOnT THRC g¥ BAPP consi sting of :
-21  ~'~(j, ) ahydroxyl,gtoap, hydrogen atom b) a hal ogen atom c) a

| ower al kyl group, d) a | ower algox roup, €) nitro group, f) an am no
group which mey K %%ﬁ%fi?ﬁ?%ﬂoﬁ %gﬁg%Up sel ected fromthe group

consi sting of fl) & duerihkyd GfouPpsulR3tachoserlah&anaykydr gupup3) a | ower
al koxycar bonyl gro;f, 4 Q%Iomer al kanesul fonyl group which nay be
substituted bya % A WY 5yTBenzenesul fonyl group which may be
substituted byh)a d averog@dkydt@npugnda tri hal ogeno-1 ower al kyl group, a

hal ogen-atom or, a | ower al koxy. group, 6) thiophenesul fonyl group, 7) a

car bamoyl groud 3%ﬂ€ﬁﬂﬁ%§r%éﬁéﬁﬁ%fifﬁ?%%'by a | ower alkyl group or a |ower
al kyl - phenyl ®%up, a8)rauphisedardianD\irogr ol Whicip reyh does tsihiptaf ui ed by a
| ower al kyl graup, and 9 sul fanoyl group which nmay. be substituted by a

| over al kyl grug gg)uq’csatr)btb%?éjg?ﬁu‘b%uhgsEjaflb%%yﬁ’hh%’?%hpgﬁﬂ?’iih may

besubsti t ut ed by alowest ad ke soit fonghb gt Dtps ¢q  lee t ones r @l kapespl f onyl
group,j) a sul fanoyl grou k% phenyl group %g a pyrrolidinyl group which
maybe substi tuvflgtgpb%‘gopéggﬁ o1)t §¥p Bl yit C?oﬁp}{\ﬁhiachb%%erb‘gsﬁbgf’i’t ut ed
by al owertha kyilnggriclimot -s9b st i hi ey | wttloups thy Bng t soxazel yhegBeupnwhi ch
may besubstituted by al ower al kyl oup,0) a thiazolyl groupp) a pyrazolyl
gr oup, q) q}epf#&qﬂrﬂﬁylod}souopf " aé/'b‘il% d h‘grtbrﬂﬁ), pa‘ﬁﬂs%%ﬁogs :

or a pharmaceutically acceptable salt thereof.
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.11, 1t gty s) hydroxyl group; R2 is hydrogen atom or a hal ogen atom R3
is hydrogen atom or a halogen atom R4 is a) a carboxyl group, b) a |ower
al koxycar bonyl group which may be substituted by a | ower alkyl-am hé dtoupﬁw
or c¢) a carbanoyl group which may be substituted by a | ower al kanesul f onyl
group; RS is selected fromthe group consisting of: a) hydrogen atom b) an
am no group which may be substituted by a | ower al kanoyl group, a |ower

al koxycar bonyl Agr Fred| earfiarkaneenl PényHhegEsits,vec) i ng 1efkan &l R&noy|

group, d) cfel QWRSseR] tk¥iln AU W £y B e%@@sﬁd,»tw@df&mn@a hygr gxy!

group, or 2) an imno group which is substituted by hydroxyl group ar a

| oner al koxy group, e) a | ower al koxy grou and f) a halogen atom R6 is a
phenyl group which may have 1:-b subﬁtucuﬁngg-sélected fromthe group
consisting of: a) a hal ogen g? ,z.formM group, c) a hydroxyl group,

d) a | ower al koxy group whi & d}sﬁ%stltutednby 1) a carboxyl group, 2)
a- hydroxyl group, 3) a cyano gfoup, 9) -- a halogen atom 5) an am no group
-wtc~ich may he sub ituted by a | ower al u a pyridyl group, 7)
a phenyl YPG&EFIT8S YR Qﬁiﬂﬁﬁe Wupant & %g% {h d%y group, e) a |ower
al kyl group \AhlAcI@rr@aéxQQeostabmwluﬁea& byf Iphearp edd drx gﬂ’rﬂhﬁlﬁﬂ/\i‘\iﬁhlémt/h@e
substituted by a | ower alk roup, a hydroxy-1lower al kyl group, a |ower
alkylanlnSPHRQPngleW}ngE% 6% °%ﬁ%n&ﬁ°%55%_gb nggFHylldﬁbuﬁ 23

1s a benzene ring, the ring 1s substituted 1n at least one
of 2- and 6-positions.

Another preferred embodiment of the present invention
is the compound (I) wherein R!, R?® and R’ are selected from
the group consisting of:

a) hydrogen atom,

b) a halogen atom,

c) a substituted or unsubstituted lower alkoxy group,

d) a nitro group,

e) a substituted or unsubstituted amino group,

f) a carboxyl group or an amide or an ester thereof,
g) cyano group,
h) lower alkylthio group,

SV o o

1) lower alkanesulfonyl group,

substituted or unsubstituted sulfamoyl group,

o]}

1)

k) a substituted or unsubstituted aryl group,

1) a substituted or unsubstituted heterocyclic group,
and

m) hydroxyl group,
or two of R!, R? and R? may combine with each other at the
terminal thereof to form a lower alkylenedioxy group.

A more preferred configuration of the active
ingredient of the present invention 1s represented by the
formula [I-B]:
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a,; which may be substituted by a | ower al kyl enedi oxy group, 3) a

nor phol i no group which may be substituted by a | ower al kyl groupqukgq 219

t hi onor phol i no group in which sulfur atom may be oxidi zed, 5) a pi perazinyl

group which nmay be substituted by a | ower al kyl group, a hydroxy-I| ower

al kyl group, a |l ower al kanoyl group or a phenyl-Ilower al kyl group, 6)

pyrrolidinyl group which may be substituted by oxo group, or 7) an

i m dazol i dinyl group which nay be substitutec 1-3 groups selected from

the group consisting of a | ower alkxl gr ouf d oxo group, f) an am no

group which may be substituted by | @ alkoa%gﬁrbonyl group, 2) a

| oner al kanesul fonyl group, 3) a cAOauUP rch may be substituted

by a | ower alkyl group a | ower a phignyl group, 4) a |ower al kanoyl

group, 5) a |ower al kyl group, %) a | &wer al kenyl group, or 7) a

thigcarb?waykeghaﬁmeBU@hag&ytm§ %@mﬁi%?ﬁ?gtﬂnédﬁdwwmg,?Lkrl gr oup, ?) a

car banoyl grou ich may be substitute 1 ower al kyl group, 2) a

hydr oxy- | ower EPkVPrﬁrgﬁéfegfeg ﬁmﬁﬂﬂﬁWQRQqQﬁwgh%ﬂQ@ﬁsﬁﬁ%ungﬁ?tépn'

phenyl -1 orer a4 KHyd@FOydn Qtdn, a 4 owell A &anestibhpnyda O¥PlL hyraup,

sul fanoyl group which nmay be substituted by a | ower al kyl group, i) a |ower

al kenyl ox§ gPaﬁaylj) F9%Rer  al'kytehedi 9%9%Broup 2 k) Sé‘téfd%d’tger%up,oi) a

| ower al kjthshbetgeadpd anghdd grbaper aal kawnesit fead! ofr aupsun Hic 16 €ed

preferred enbodi nent of the present invention, Rl is 1) hydrogen atom 2) a

hal ogen aPBRFTSFYSILGWEL i kanoyl ani no group, 9) a | ower

al koxycar bonyl afi 09 gra¥Bgeh) a& omQwer Edkanesuk{onykanbne groupa Woheh nmay

be substituted by a hal ogen atom 6) a benzenesul fonyl am no group whi ch may

be substi €GP®d by a | ower al kyl group, a trihal ogeno-lower alkyl group, a

hal ogen atom oR3 a, §OWBHrodén atomdi o Idwdr—aBk¥0XYrehBURr ¥ halogen

t hi ophenesul f onyl am no group, 8) an urerdo group which may be substituted

by a | oneft@Pkyl group or a |ower al kyl-phenyl group, 9) a |ower

al kyl -thi ourei g0 g50Wp.» QN vhH0) g Ao b PWEH i BhKWasul f&meyhapi pacgrowR, R is a

hal ogen atom R3 is hydrogéen é%on1or a halogén atom and R6 is a phenyl

group whi #h, megnthéee lﬁprﬁﬁﬁ&@Quéﬁist§@le@gQBYﬂroﬁfphé gPBuUp? cohsPe® i ng of

1) a loweroabkexy 9L-8HPrhé) gRohfWebndhkylingr gyn whi ch may be substituted by

a group selected fromthe group consisting of a |lower al kylam no group, a

hydr oxy- | ower &b k§l Bailaeegr atipm-a | ower al kyl ami no-1 ower al kyl ami no group,

pi peridinyl group, au,hewetueklYbrPLRELLYEAYh tQEOURNTPHANYI L NG QLGP 2

| ower al kyl - mor phol i no group, a thionorpholino group, piperdzinyl group, a

| ower al kyl - pi égrazﬁ\q?ﬁtéﬁé‘aﬁ? ar| bnepbatkaH6¢pilpatedz iadyy lgragipip and a

pyrrolidinyl gppup, sdhsisutiamyl wA5aHRWRLER IR iRE SuRRld tuted by a

| oner al kyl group, 4) a carbanoyl group which may be substituted by a | ower

al kyl group. |h) anoshestibreedr efeppetbefboditeencagioamey lpragsam, iaveént i on

Rl i s hydrogengat [ al,0g - Rz, - (L0 al koxy) phenyl

group, 2, 6- di (?bé%%ﬁ%gi%gﬁgnb? 8?88%,9%?%-@ il FulFafichhO o,

al koxy) -9-[ [N, Nadi Ehaverai k349 taed el | ogepodiRentpheddl §heup,cxesenl=(| ower

al koxy) 4- = aghkyd = 1= pi i o} I ] phenyl, Gt

O e SR 7L e o Y o i

2, 6-di (| oeBratRoxg}eated LRPHI thowerocurkygPpséatbadopif]:phenyl group or

2, 6-di (I ower ajkoxy)sQE LRI RHRYT gedl,gnenngl kyl ] phenyl group. In another

nore preferred enbodi nent of the present invention, a |lower al koxy group is

met hoxy group. 2Pr éf doved adipburgsoes vhéchcmave begeedsehtubkdt iy pt esent

inventio b I d m_t sistin : ; -

N (2. 6 i ThTaR oBencery (2 6 i et Hoy bheny - Loneny? &l hFad; 2o
group, a substituted or unsubstituted piperidinyl group, a

substituted or unsubstituted morpholino group, a
substituted or unsubstituted piperazinyl group, a
substituted or unsubstituted pyrrolidinyl group, and a
substituted o? unsubstituted imidazolidinyl group.
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~ (i{ c~.~? N(2,6-dichlorobenzoyl)-9-[2, 6-di net hoxy-9

(pi peridi nonet hyl ) phenyl ) - L- phenyl al ani ne; . Cwman
N- (2, 6-di chl or obenzoyl )-9-[ 2, 6-di met hoxy-4-[(9 15 Jup el
met hyl pi per azi nyl ) am no] phenyl ] - L- phenyl al ani ne; i

N- (2, 6-di chl or obenzoyl )-9-[ 2, 6-di net hoxy-9

hol i thyl = e | ani pge; 6-.di. chl b I -9-
(2, 6~ di Mot howy- TR A B R B e R e o hene st e,
N- (2, 6-di chl orRbenzdyls- 8- p2péedienstihgxy-®-pXrifline ring, a pyrazine

di met hyl car banoyl ) phenyl ) - L- phenyl al ani ne; _. :

N (2. 6 di ST o oL T SbBnent |2 0 20 RE uF hBBho Ry BB AR alani ne:
N- (2, 6- di thl aplobrenzo g - 4a (Ry ethibxyx 6rnget hoxyphengo)l el xphgnyl al ani ne;

N- (2, 6-di fl uoraobenz yI)-4-Qg-6,dinethoxyphenyl)-L phenyl al ani ne;

N- (2, 6-di chl orRbenzoybhd9-R2, Bceresbykenedi dxyont the group consisting
nethoxpr;pyl)-L-phenylalanine;

a) hydrogen atom,

b) a halogen atom,

c) a lower alkyl group which may be substituted by a
halogen atom or a (halogenobenzoyl)amino group,

d) a lower alkoxy group which may be substituted by a
halogen atom,

e) a nitro group,

f) an amino group which may be substituted by 1-2
groups selected from the group consisting of 1) a lower
alkyl group, 2) a lower alkanoyl group, 3) a
halogenobenzoyl group, 4) a lower alkoxycarbonyl group, 5)
a lower alkanesulfonyl group which may be substaituted by a
halogen atom, 6) a benzenesulfonyl group which may be
substituted by a lower alkyl group, a trihalogeno-lower
alkyl group, a halogen atom or a lower alkoxy group, 7)
thiophenesulfonyl group, 8) a carbamoyl group which may be
substituted by a lower alkyl group, a lower alkyl-phenyl
group, 9) a thiocarbamoyl group which may be substituted by
a lower alkyl group, phenyl group, a phenyl-lower alkyl
group, 10) thiazolinyl group, and 11) a sulfamoyl group
which may be substituted by a lower alkyl group;

gy a carboxyl group,

h) a carbamoyl group which may be substituted by a
lower alkanesulfonyl group,

i) a lower alkoxycarbonyl group,

j) a cyano group,

k) a lower alkylthio group,

1) a lowér alkanesulfonyl group,
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(2, 6-di chl orobenzoyl ) - 3- (1- hydroxyet hy)-9-(2, 6 -

nmet hoxyphenyl ) - L- phenyl al ani ne; T8 B Xe
2, 6-di chl orobenzoyl )-4-(2,9, 6-tri met hoxyphenyl)-L phenyl al ani ne;
2,6-dichloro-4-[(trifluoromethanesul fonyl)am no] benzoyl | -4- (2, 6-di met hox
enyl ) - L- phenyl al ani ne; or
2,6-dichloro-4-[(2-thienyl sul fonyl)am no] benzoyl ]

9- (2, 6-di met haxypaenyl ¥ammoptiemyricadpani ne; or a | ower al kyl ester such as

et hyl ester theLeof' or RY: q:rorlrjaceuti cally acceptable salt thereof. -26

The active ing?edfeRP€8¥t #& 5 esent invention may be used in the form of
an ester or ampgeat heyenblidsniyhe qastgr wheekeofayt ey esnhytbeutedt itgned a)
a | owner aIKXI ester which nmay be substituted by 1) pyridyl group, 2) an

ani no gr otp” whi @APrmay be substituted by a | ower al kyl group, 3) a | ower

al kanoyl oxy grpup.,a 9pyarrocaml geoup; Wnich | owgr ed kenplstesueed chyad ower
al kynyl ester; d) .a lower cycloal kyl ester; e).an aryl gester. t he am de
t her eof , THR r?gf)}ed%t%gnrfi%)ﬂledghﬁ ShH G (%&%ﬁé)‘lmi c‘htenés b%Ail%"setri t ut ed
b?/kll) a |a)ll\)&5r;]@%1<ybr@h@UMhi&H ow?r t@a/c@f)bkd;kytu??@wpf ar ylh 1ggeup a taimy,! -:covvﬁr
al kyl group, roxy group or wer al kanesul fonyl group; An ester of the
formula [4] ?ni‘la&c?ége,n f%Fglaxar?gl egordW]es?’é?UV\hi éﬁgcélﬁ b2 EBH%r lazrﬁfytlo t he
cor r espongh d\gp Galk LEXYhh¢ Bei dubBta chedy, biohyaxarpl groapl,ower al kyl ester
(e. g., nethyl ester?},, a | ower al kanoyl oxy-Iower al kyl ester (e.g.,

acet oxynet hyl @5t@ryPaRRYLhETPPRe. An anide of the fornula [I) includes,
for example, apn) NaHnsufistdddited @%Qg,wﬂmchl' RRROIESE i b it e edd dgy( @ .,
an N-lower al kyl am de), an N, N-disubstituted anide (e. g., an N,%—(Iomer
al kyl) (1'eW8r adklyy} @5PHBY and the like. A pharmaceutically acceptable
salt of the fogyularfhL-bnchudesapf,or exanple, a salt with an inorganic
acid (e. g., hydrochloride, sulfate), a salt with an organic acid (e. g.,
p-tol uenesul f ohate, PHEREAL¥), SEC8Rt with an inorganic base (e.g., a salt
with an al kaliyyetal,s4chngs greadi,umsalt or a potassiumsalt) or a salt
with an amne (e.g., an ammoniumsalt). The active ingredient of the
present inventYond nayrbeydsegoePrhéprdin a free formor in the form of

phar maceuti caly @§§§B&?plgrgg ts thereof. Pharmaceutically acceptable
salts include acrd-addition salts with inorganic acid or organic acid (e.
g., hydrochl oride; s sgbfateednickbat %h_ehﬁ%ggr eshdestchRryhagesul fonate,

p-tol uenesul fonate, acetate), salt with -2 r _.11~~" inorganic base,
organi ¢ base o¥) aPRHRORELAIFBYPg. , triethylamne salt, a salt with |ysine,
an al kali netal) salt, an.&lkaldy@anida diRidll, s@kdugndwbhenl i kfdy be

substituted by 1) pyridyl group or 2) an amino group which

zsz727

(
[
h
[

may be substituted by a lower alkyl group,

c) a lower cycloalkoxy carbonyl group,

d) a carbamoyl group which may be substituted by a
hydroxy group or a lower alkanesulfonyl group, and

e) a tetrazolyl group:

R5 is selected from the group consisting of:

a) a hydrogen atom,

b) a nitro group,

c) an amino group which may be substituted by a lower
alkanoyl group, a lower alkoxycarbonyl group or a lower
alkanesulfonyl group,

d) a hydroxyl group,

e) a lower alkanoyl group,
-18-



The active ingredient may be fornulated into a pharnmaceutical conposition
conprising a therapeutically effective anmount of the conpound as defined
above and a pharmaceutically acceptable carrier or diluent. The qampsi tixgn
can be used for treating or preventing a9 (including a4(31 and a9(3
adhesi on nedi ated conditions in a manmal such as a human, especially used
for treatnent or_prevention of a4(3 adhesi on nedi ated conditions. This

method may conpri'sé adftf et stefYhgIFBUR HRMMR ™8y Rendihhs phtiterd an 1)
effective aguuixyafl Jheusonmpeund om CORPOS| hiretpawnexpl a Negupbeyeurdyi s
met hod can be used to treat or prevent such ianannatory conditions as

r heumat oi d 23 TSP L SRR, CpSoriong s, 2 Herehei T Wit act dermatitis and

ot her skin infl aymat arywedi spasss, diqhgtes, nultiple sclerosis, systemc

| upus erythemat gsus (SLE), inflammuatory bowel disease including ulcerative
colitis and Crofd' @ NadEESD 3ot her ~ di seases i nvol vi ng | eukocyt e
infiltration of \yhe gasigaisiastiinial dddagd; or other epithelial |ined

ti ssues, such as skin, urinary tract, respiratory airway, and point
synovium The mefhad cafe bgrHieT 86 8BOEY S €€ ohOk bl @aloiNtc Hs 4 EMeptben of
i nfl ammat ory bowel disease including ulcerative colitis and Crohn's

di sease. The present invention also relates to a nethod for inhibiting the
interaction of a)cell MearyngqgdohbgayRdcpf MPCAMVE 106! uding: 8ACSdr s
integrins, with MAACAM1 or a portion thereof (e. g., the extracellular
domai n), céRpLICSieAy feemt ddte g AMpe co81Si sty &f ‘acti ve ingredient of the
present invention. |njone gikednmRln,the present invention relates to a
met hod of inhibit~ ng the MAdCAMtedi ated interaction of a first cel
bearing an cx4(37 -23) aingtrol geeup, ;'r 111 integrin with MAAJCAM for
exanple with a second)cel I haani 3¢ MMCAM conprising contacting the first
cell with an active ingredient of the present invention. |In another

enbodi nent, the invedti enhydirakegd waoarmet hod of treating an individual
suffering froma diseas Lage ith | eukocyte recruitment to tissues
(e. g., endotheliun)%ngrgggggé§%h Iﬁ%&%cular MAdCAM 1. Anot her enbodi nent
of the present inventior ilowemethokofgreent vhychnmandioe dudds sufdeed ng
froma di sease sqci at i t o) infi i L L. sSu expr essi ng
t he nol ecul e N%E%A%ngoigbg%ﬁgﬁgg#% f%%gpégéeé%gﬁ%tggaggfkégge?ﬁfH@af?ng
the ligand for NAdGANYl igramuntact ed wintddanoef faactéstee manvbetreoft ,aniii . e.
one or nore) infihl as esent.ed hy t ornpuha [ 1] ed
herein, an inhiEP?%%g&% agégg buﬁ'J&high ?%%#%i#éﬁ%lédugg% o% ngegﬁﬁi) t he
bi ndi ng of MAdCAMPI, t @)aaln gavido igrcdumiwigl @l9(BFYi heegrnbatigndeor whiah
inhibits the tri in a | ar _r.espgns At e he l.igan An
effective annun%gggﬁ bglg Y ?%Fpéryvéﬁnuﬁt ?gggﬁygn §£§9t'suﬁ%?%ig%t to
achi eve inhi bit tbhaspladhasicow ofhachellaybelaei agbatMAUCARE oY i gantbwear
MAACAMH| ). Li gapdg, § org MICAM, 15 | pelude, a9( 37,1 pf egrbis, Ik, ag Hurpn
a4(37 integrin, and its nmol ogs Trom ot her species such as mce eélso
referred to as agpSpibntePAMYL &nleweg) allpl gxanple,ix)heaadhgsioimpf a
cell which natu s | | : c a ocyte
(o o 51 ympnayed, SHRERCRER Be, LBRE: AL B do e e L Yo
for MADCAM 1 (exy. a ayreodibiimgidt geelup ,whiccMAGAMPE suhsbeé tiutlkidbittyeds i n

vitro and/or inyy di t present th n at.he spect,

t he present invéﬁ%ggneggﬁgtegg?%gé E@?hog g?“?ﬂéat?g%“%n“?ﬁ'ﬁbi@ﬁ§|qfé.g.,
a mammal , such asbathuwhadorbyt Aetharagrat eptonf f ering fr ofwayti spase,
associated -29 _.s.)~ 1,t h oc . o] ., Jmonocyt e)
infiltration ofx%?ééu%sg %%@?%d?%éHEéc§h§t%gX? gng%ggga%%k%ﬁWafﬂgﬁx%f

| eukocytes in tissue$) whilchveaxpreegl t beonpl eduladh MCANE 1 .s ultes inet thedl
conprises adm nisteri ot i.ndi vi dual t her apeut | ffective
amount of an inh?b?tgggfp.géﬁggﬁggoﬁkﬁﬁ}éj?%H$§?€%r§§A%$£E%P%cfgfdﬂ For nul a
[1]. For exanpllkalogéhaatamnoryidi deabesiyli netedd ngt di seasedowtyilc hy arep
associ ated w th ]l eykocyte, infil hhateis roftﬁggeggst rigi)ntaes&'baglr tract,

(i ncludi ng gut-associ at ed endot eliug$f ot her —nutosal t7ssués, oOr tissues
expressi ng the gmdereul 2y MAd@NHTe ¢eoug. whgyth- assodiat edbsicdsuesd such as
venul es of the lamna propria of the sma | and | arge intestine; and mammary
gland (e. g., lactating mammary gl and)), “can be treated according to the
present nethod. Simlarly, an individual suffering froma disease

associ ated with | eukocyte infiltration of tissues as a result of binding of
| eukocytes to cells (e. g., endothelial cells) expressing the nolecule
MAdCAM 1 can be treated according to the present invention. Di seases which
can be treated accordingly include inflamatory bowel disease (IBD), such
as ulcerative colitis, Crohn's disease and pouchitis resulting after

e . o o o o, Y



- 30 t~ .i~ _ ~.,s. d; 511 (;~i~ expressed by NOD islet endothelium at
early stages of insulitis (Hanninen, A et al., J. din. Invest.q®2in a0
25092515 (1993)). Further, accunul ati on of |ynphocytes expressi ng] ag(37 “v*
within islets was observed, and MADCAM 1 was inplicated in the binding of

| ynphorma cells via a9(37 to vessels frominflaned islets (Hanninen, A, et
al., J. din. Invest., 92: 2S09-2515 (1993)). Exanples of inflammatory

di seases associkat®edgrdupsrueedaktbissiesn waheh gasupecbheatetingccof dang to
t he present nmethod include mastitis (nmaymar | and chol ecystitis,
cholangitis or lp%”i”?ﬁhoaf@h& t i%F i egdugygﬁﬁﬁgégw%}ﬁmﬁ Y 95Q8Psf f£he
l'iver), chroniciiswaehi tiBylehinb)clewausi hilkylasyhsap, anghgnaitlyeesus

host disease (e.. g., in the gastrointestinal tract). Chronic inflammtory
di seases of thé‘]l'%ﬁjg ARPER’ r BsPNENY iRVt i371AI 2 FRBY BV L, TEQUMP, a¥1)

hypersensi tivity pigemniindyl eebuagerhdiseass (bl ShbathR¥d by a
sarcoi dosi s, and other _idiopathic conditions can be anenable to treatnent.
Vascul ar cel | ddteRF ofl LY E8GPE OXY( IEQWPY) , AMhPER 9EC8BNI% e t RRIBOLB1
integrin (VLA Qroligs begnrepartatbiphdl ayoa l@lodig N bRi M Vordagukopyt e
recruitment (Silber et al., J. din. Invest. 93:1559-1563 (1994)). However,
these therapeuti®® %t getsdar ePVi kePy t ¢ BEH nvat Vel i n P Rrmat B2 1)
processes in MydidherOrganse agdodpl UnGlicenalnd) ockade, o4 L gausey)
system ¢ i mune dysfunction. In contrast to VCAMI, MAAJCAM1 is
preferential | y-RbHREAZERY I nIFABPgASEFSI APYStINUIWP Tt shd inokarer
tissues, binds fihg rad4(,3f,d ntegr hpdt:@k'?dl_gﬂe!ry@_h)@ﬁyt @pougyld Raribgipates
in the hom ng of these cells to nmucosal sites, such as Pet'er's patches in
the intestinal adeiangHanehiPR %L, a). Phemydollovers2a3fig?- 3gogupio9s)) . As
i nhi bi tors of the hingding, of JMACAML LR 8837 bRt eghbdh ) th&RCHWYeoxo
ingred~.ents of the present invention have the potential for fewer side
effects -31  Broup, ~lanfd 2A12 uemislaziodd drenpbecuet fdtta omast hee
tissue types wheneadhesion dys nedi ageduby OldRL-f&eeRtoks, tRHChy AS,B4(31
integrin. Undesired synptons ‘of the Condition Iisted herein can alleviated
usi ng the presamngitithoty Thea siopeonsl kay Becerused oye ifePppropriate cel l
adhesi on and/or cellgactiyation {p.re e roh PEL 2RO Y DRdi AL OF Sq

medi at ed by a937 int8e)gr% nis/&s Suc }?%a}gpr%%ﬁ%te cel | adhesison or s?gnal
transducti on wdl damipical | yroep expedt edinide cetuan agster e e, i ncreased
VCAM and/ or MAdCAM expr essi n surf ase endo |l al |l

| ncreased VCAM MAJCAM %ﬁdfgqun%s-gtf%g)fpweim onm%gnggeggggtﬁgug%r?or%%la

i nfl ammat ory r esporse s@ledued o fabmor he | of d@pret @i sgtigtges ofThé) present
met hod can be e 0 sess the inhibifo f und. he
present invent i%(%]r?q‘a’{]ld %?Oﬁhelrl)poét en(%v?éa% %%}fcg%%ﬁ%%?ggﬁge%ﬁ in %hg{ rr%t hod
on the interactliooenf aA@AUL fartyl a dricgand flon MAdGAMRamay Vi tgoowep i n
vivo. Conpounds, -syitabl e, for | napy. c S evaluated in vivo,
usi ng suitabl e%qgﬁ'lsc#'alrﬁl%%d%%s.sug%ﬁtlatglttg%zrﬁna? ?rg %Fsgéwlln}él%g:@at%onghave
been descri bed.lowerr exhkpl eph&lOPl mgceupr,ow ldea afiowelr rmddenwfl group,

i nsul i n-dependent, dj a ) jst 5 v 1_SGl I Vi nodel
in mce with si%rnJﬁ)I aéri ?)8/&?% %gt)#lCr %Onu%d‘llggésg g(r?geg?%glrkaetq{ ve (g%?‘?]fi S
(Powie, F. etaamd, vimuhityy 1thb68256a2mp¢999)grow@aptwivecitot mary-t ope
tamarins, a Ne |, 0 I e i evel op spont aneous, often
chronic, coli t:gg%aﬁdc%%wn%ﬁ y%n h%@?@[cq %?%?’I y resenbl es ul cerative
colitis in humans (NHYara,cakhameytl adrquiGash ¥oemay oddogyybBB: tu8ed oby

(1985)). The tamayi l, .and r ani lel oi ntesti nal
i nfl ammati on ugi n{gé‘gigg%gk 1 ceg%a&?bsg) i%urcéég;iiln%eg;m"r%??%% ﬁ%é%l% bSS,
dextran sodi ummsuirfetle)no-lowdr krddkdut gmoge whichpdenel opovat estl kgl

| esi ons simil ap, Lot hgse, ofo I AMTRLAY fYEl, di sease have -32 7 -
11) a sulfamoyl group which may be substituted by

a group consisting of 1) a lower alkyl group, 1ii) a
benzoyl group, 1ii) a lower alkoxycarbonyl group, and
iv) a lower alkanoyl group,

-20-



al so been described-(Strober, W and Ehrhardt, RO, Cell) 75: 203-205
(1993)). According to the nethod, an inhibitor can be adninisterﬁg Hp'aqﬂ.

i ndi vidual (e.g., a human) al one or in conjunction with another enﬂp $iith
as an additional pharmacol ogically active agent (e.g., sulfasal azine, an
antiinflammtory conpound, or a steroidal or other nonsteroidal
antiinflammtory conpound). A conpound can be adm ni stered before, along

wi th or subsequent tb2padai hbstrabileanglokhegaddpti onal agent, in anmounts
sufficient to reducehgr §r§vent N@QC?Nangigted binding to a ligand for
MAICAM 1, such as hubh 24%3%¢F A3 &YFEREFIVR* ¥nBERYPof the active ingredient
can be adm ni stered by) amne appimpra at ey Youtlonyl a igl e whass omaful biepl e
doses. An effective amunt %s a ﬁherapegki all% ef fecti ve anount sufficient
to achi eve the 083 ted tRdr BYett t @¥§hd7 Y%r%ﬁ YPactic effect (such as an
amount sufficient to%edauceowerpakkendy MAgEAMp edi ated binding to a MAAJCAM
| i gand, thereby inhiﬁ%tigg Ieukocgte adhesion and infiltration and

associ ated cel | ul ar T®spohdRe. 950FPabl e dosages of active ingredient of the
present invention for7use iewéhesapyltliaggosas, or prophylaxis, can be

det erm ned by nmet hods known in thf art arg can be dependent, for exanple,
upon the individual '*Plage, 1 QBRI #1EFRGSUE BPRYANRECERD overal | wel | - bei ng.

The active ingredientgpfathewdr e§g1ayl's@y_emj/pngpc5ugpha(§,ﬁ@ceuti cally
acceptabl e salts thereof may be adm nistered either orally or parenterally,
and it may be used &9)a ZFTAPP eOhhaPFatetttal plefdmalion, for exanple, a

tablet, a granule, a,fafsihey fspPehitegdr i®f EEtbPN3; and an inhal ation by
a conventional process. The dose of the active ingredient of the present

i nvention or a%had RitEY ta¥FQURCERPERALIRY 2 t StipeF EbY tdrPesa dbpERdi ng on
an adm ni shinghi @y digs;hod, age, body weight, and state of a patient, but, in
general, the daily -33 '~ ~,[BE~_..1_ . , dose is preferably about 0.1
to 100 ny/ kg/ d&), Pdticu hrISOwe efetelbl J2Y 2o 3Wos gt kepdayy a group

Phar maceutdeaale cQIMIA%In 1O NohMdt &SRS £&k Prgvépusly, the active ingredient
of formula (I] can be fornulated i nto pharnmaceutical conpositions. In

det ermi ni ng when a donpourtleged oreia (1] is indicated for the treatmnent
of a given disease, jjhe;paphikeulAncdi SeaSS | BhAURSHa9N bd tSuSEVEELE Yy aS
wel | as the age, sex, weight, and condition of the subject to be treated,
must be taken Pt &YEOsiXler@t®Wy and this perusal is to be determned by
the skill of the attgndapi,physigdan. For nedical use, the anpunt of a
conpound of Forrmula [I] requited to achieve a therapeutic effect will, of
course, vary both w4h fHenpardi@4Rar conpound, the route of

adm ni stration, the 5gatai e, ndervdfeal iy, apd the particul ar disorder or
di sease being treated. A suitable daily dose of a conmpound of Fornula (I],
or a pharnaceutical 16y @ depteablal kHIeyt HEr3ET;, for a mammal i an subj ect
suffering fromy,or, Likel ff om any condition as described herein
before is 0.1nﬁé Foqéﬁ%%ﬁfé§§$%éﬁggﬁ%ound of formula (1], per kilogram
body wei ght of edhe (BysiBRPENYhamweliPary B ey Pa sHEstasated dystem c
adm ni stragt.i.Qn, 5t ?Hgﬁ be in the range of 0.5 to 100 ng of the
conpound %E?gEifégﬁéﬂfﬁg'y Wei ght, the nost preferred dosage being 0.5 to
50 ng/ kg of mafala bbdgxaeditl ahAul sveield may tae t hvlestiktnbsdddivya In

t he case pi admnj.straijon, e.g., to the skin or eye, a suitable
dose may g%w%% ?%g&%a%ggn%% Sa%ipg to 100 Ng of the conpound per kil ogram
_typically aboug)0.4 Pydkgelyln ghevpaserbth oraly de’i mybstisuitethl ®vdoge of a
compound @bwEQr Ak kLl nA RIBP! 0gi cal Iy acceptable salt thereof, may
be as specified in the precedi ng paragraph, but preferably Zs from1l ng to
50 ng of the cdhpByuRdepereKidmpdmenthe e M@ ted doyHgeebei ng from
-34 i '~ 1 gihg alis apbhzendWildy,25 ng/ kg of mammal body weight, for
exanple, from1l to 10 ng/ kg. Most preferably, a unit dosage of an orally
adnmi ni strabl e @okposi Prdd-enconpassed by the present invention contains

l ess than abouf; 1:0,9-eh-2H-orypda ,[1] conmpound. It is understood that the
ordinarily skilled physician or veterinarian will readily determ ne and
prescribe the gif@gtgg@e@qggmgrgh!qjgpqﬁquﬁchmgayﬂnﬂéigﬂJ to prevent or
arrest the progress of the condition for which treatnment is adm ni stered.
In so proceeding, the physician or vetetinarian could enploy relatively |ow
doses at first, subsequently increasing the dose until a maxi mum response

i s obtai ned.



The conpounds and conpositions of the present imvention can be adm ni stered
to patiénts suffering froma condition listed herein in an anmbunt which ~s
effective to fully or partially alleviate undesired synptonms of jthejul @2
condi tion. The synptons nmay be caused by inappropriate cell adhesion or

cell activation to release proinflamuatory nedi ators nedi ated by cx4f~~
integrins . Such inappropriate cell adhesion or signal transduction would
typically be expdeyddogenogtom, as a result of increased VCAM 1 and/ or
MAdCRM expr essj on orpaigeegug{&ge of endothelial cells. Increased VCAM 1,
MAdCAM and/ or kEZ)S-‘E'l expr%ssi oh"can be due to a normal inflanmation response
or due to abnoryied lowéanabitpl ygsbapes. In either case, an effective dose
of a corrpound\;%]; th oviqnveap i on n(]%? lrleduce the increased cell adhesion due
to increased M 1 Q07 of }f\%’él%A 8x8fessi on by endothelial cells. Reducing
t he adhesi on obserierb iqrdine, di sease state by 500 can be consi dered an
effective redugction in.adhesion. Mr Qnref §€béybﬁgigggggt' on_in ex vivo

adhesi on by 90 ), $% %%h?%v%ﬁ?uﬁbéqthlﬁ ef 6r'a dhesron ne ?’atae(?rt%}]F\/CAM 1,
MAdCAM ansk bec Gt 1 ficoirer alcé | @x dup akohisibsednlgy ah €f)f eet | vewaosalkyl
Cinicall in sponme instances, effect of the,co nd n be observed as a
decr ease %}10%1 t c%l?o‘i'?ﬁ i?f’?%’??%ﬁ 9§guP’(|§)~~a’qR%}d’$r, %Eil(.ox‘y.caf%to:n—ﬁ~

into tissyesu®s ai)site ofowey urylkdneachtexela yhenapewhiichef agt i beness,

t hen, the conpounds or conpositions of the present invention are
adni ni st e?‘é'ﬁsn{)bt‘bﬁ'ecﬂli Q¥ gng@:l@qeqr} eBtPPe ?’3) redtedzoP el &Oﬂéﬁegm”p
i nappropruiai€h cahdy adhesi Qb of i t wepPr opyi ahe telkrachkilwkgtli ogrbapyl | avi at e

undesired s toms. While it _|s_possible for an active ingredient to be
adni ni st e'f%jéh o TEorer pPé}‘e\!}atﬂ”eo‘f%' pfesEnt®qT" a@tampﬁ’a{:r ndcedtietal

f or mul ati@pk@@m@irshﬁg %)COHQQUEﬁeQEshQme|ya [ddo@nd a)phar Faceuiosal |y
acceptabl e carrier thereof. Such fornul ations constitute a further feature

of the pres@mR YhvEhtPaN. PThatPEEmHaCory, Dot s br 2 hlikhnSERHPYEFedi nary

nedi cal upgwe Pf 2t RO1IPHBERNY IR | 0B )CUPEhSBcaRbAGIME & AGH e di@ntchof
Fornmula [I], in asSociation wth a pharmaceutjcally acceptable carrier

t her eof &M@Y oftd oRHPEY 15MKEE t R¥r apeut PEEF ngd BHY EntFEUP mhi T ard géneral |y
known to be) efd&et i ¥Eohp LheBhI Rhy hee dssgaserak caomndi td onogagountened. The
carriers) nust be "acceptable” inthe sense of being conpatible with the

ot her ing?#edilents of the fornulations and not deleterious to the recipient
t hereof. The foyr mydaid dplgide those in a formsuitable for oral,

pul nonary, ophthalmc, rectal, parenteral (including subcutaneous,

i ntranuscul ar,Mand iGRERARHGusY L OPRL by Eh cBPYr P§ optOIt 1 tHASE PWhal ati on
(e. 9., WiheAnBeIRsQl)s My Pupcabpadmi nistration. Such fornulation are
understood to include | ong-acting formulations known in the art. Oral and
parent eral adnd histhats ot dian et EPrel #bHOBR: of administration. The

fornul ations npy L£anmenifnfl Ygeupy esented in unit dosage formand nay be
prepared by any of the net hodgs wel | known in the art of pharmacy. All

met hods may i nel REetHe BERBPof bringing the active ingredient into

associ ati on wifh 5h§y9§6n§£n¥>@i SrARNSIh LA emagne K8 HOHSt AEGRSHOLY
ingredients. In general, the fornulations are prepared by -36 1~ ~~;:
r~t ~ 1.0 |ggupuni formy and intimately bringing the active ingredient
into associatipn with adigui & eRIJ 1 Ghilh andy Neley diybdedyusabi dr,garrier or
both, and then, if necessary, “shaping the product into the desired form
For nul at i bPkebfatid @exdnt i nvention suitable for oral admnistration may
be”in the formof, dijscrafe g, such as capsul es, cachets, tablets, or

| ozenges, each contai ning a predeternm ned anount of the active ingredient
in the form offtla Powiepxarograngirede ivhiae PaymPet WRDILETBACoPY 2
suspensi ofkhdY a1 3aAu jquid. Fornulations for other uses could involve
a nonaqueous liquid; 1Tn the formof an oil-in-water enul sion or a

wat er-in-oi | eMuldsitdradql whe ¥B+en of an aerosol; or in the formof a cream
or ointment orp) npragnated i @ L ransder mal patch for use in

adm ni stering the active i'ngredient transdermally, to a patient in need

t hereof . The &thiv@MTRAEHletrBIPthe present inventive compositions

may-al so be adm nj gharied it ¢ RAtigdy in need thereof in the formof a

bol us, electuary, or paste.  The practitioner is referred to "Rem ngton: The
Sci ence and Practice of Pharmacy, " 19tR2Edition, c. 1995 by the

Phi | adel phi a Col | ege of Pharmacy and Science, as a conprehensive tonme on
phar maceuti cal preparations. According to the present invention, the novel
conmpound [I] can be prepared by the foll ow ng net hods.



AA. - i-L.~ .1 T _ -37 ~ ~if~7TR~ZR AQOH+R3[II] R RS T, -
(CH2)n IW RR Z (CHy)n ~ J RHZN-R4a ~ R2 A Q-H~Rda W[iii] R3 (|a~ RS fi
i-'"~1 s R~Z (CH2)n " | RWR2 Ag~HRa R3 [i (wherein Rqd is ester
group, and other synbols are the sane as defined above) The co und afiijp he
formula [I] or a pharmaceutically acceptable salt thereof may be prepared
by . (1) condensi ound of the fornmula [I1], a salt thereof or a
reactive derlvétl\r}g”fri?é?y MY a corrpound of the fornula [I11] or a salt

t hereof, (2) Q) rzvertlnyg t he ester group t he co ound of the forrmula [Ia]
into a carboxyl qrf Wi & ‘?gj ]c%‘?l%%r‘f‘ A9’ t he carboxyl group of

the resulting ¢g@rmpound jnto an ester an anm de group , a tetrazolyl
group or a pha?ﬁm 1Y q%;erhca d&t-at g??l?%%?e%'fomﬁ further desired. A

salt of the conpmound (II or [I11] includes, for exanple, a salt with
an i norganic ar&mdl(e a] qﬁ &Tc%rc Bete, hydrochloride, sulfate), a salt

with an inorgam)c base 1(oe;erg ,aBioRy&atbonplal gaddp sudhias anendi ugesal t
or a potass um salt, an alkaline earth netal salt such as a bariumsalt or

cal ci um s&PPPTIEReFh&Ye ShdEedt ifdri e vn ¢5A"Be Shrried out by a

convent i onal me;t)hogl m&b@m@qalgmgemm syaihesd ssudbe, eqndanssati an
reaction of t he conmpound ( II] or a salt thereof w~-.th the conmpound ( 111l ]

or a salt 1PHEFedt Kagesalfiody o WEOAT the presence of a condensing reagent

with or without sa base zn a suitable solvent or without a solvent. -38
R” is selected from the group consisting of:

a) hydrogen atom,

b) an amino group which may be substituted by a lower
alkanoyl group, a lower alkoxycarbonyl group or a lower
alkanesulfonyl group,

c) a lower alkanoyl group,

d) a lower alkyl group which may be substituted by 1)
hydroxyl group, or 2) an imino group which 1s substituted
by hydroxyl group or a lower alkoxy group,

e) a lower alkoxy group, and

f) a halogen atom;

R6 is a phenyl group which may have 1-5 substituents
selected from the group consisting of:

a) a halogen atom,

b) a formyl group,

c) a hydroxyl group,

d) a lower alkoxy group which may be substituted by 1)
a carboxyl group, 2) a.hydroxyl group, 3) a cyano group, 4)
a halogen atom, 5) an amino group which may be substituted
by a lower alkyl group, 6) a pyridyl group, 7) a phenyl
group, 8) a thienyl group, or 9) a lower alkoxy group,

e) a lower alkyl group which may be substituted by 1)
an amino group which may be substaituted by a lower alkyl
group, a hydroxy-lower alkyl group, a lower alkylamino-

lower alkyl group or a phenyl group, 2} a piperidinyl group
-23-



~7 c. [', , The condensing reagent can be selected from any one which can
be used for a conventional am de bond synthesis, for exanple, BOP-Cl, BOP
reagent, DCC, EDC or CDI. The base can be sel ected from an organildi hHSe {82
g., DU EA, DVAP, DBU, Et3N), an alkali nmetal hydride (e. g., NaH, LiH) , an
al kali metal carbonate (e.g., Na2C03, K2C03) , an alkali netal hydrogen
carbonate ¢Righ, m s U E03 malkalj netal amde (e. g., NaNH2), an
alkali metal al kogﬁ'ggé(ges. g.,l%\l’a"ciz\i%,bkd\/ei)?w%f|%¥l%m 10%Y ket dupet 3
salt(e.g., nBuHRhot1BaLigrowm alhkiahi m®yalbehydnpxi de, gy Gy NaQd, KO,
an al kal | ngleﬁ[t!grgg%}al Aydroxide (e g Ba(OH)Z), and theiRe. T#er

sol vent can be sélectéd from any ore Whi FFEE Mt dibsitaly sulhiar atom
condensat i B r Rt i Ohidf pedexabpl e Ghipelraz ihigh, BVELBr &, lixture thereof.

The reactifgpds, €gLLleq pu a tenperature of 0 C to room terpeY atiffe,
preferably at roomterr%é}r)a% u?éwe"fh@ Hd MR ona r BadrpeR-dbwehe aaqypound

[111] ar #HR/ t Fer dofwen t fn ltkemaygackire@pdes i vay | t he conpouynd [I1],
for exanplgyouh thggn ﬁ&ﬁj hal i de. (e. g} gn, acid c Ioﬁﬁydle) oWer eg”ikiy\}e
ester (e.g., an ester B BT Y DpREREP)  Whar tanmodr ibge $unes €0ty t @d Nipyed
anhydri de 9 haghver, carboxyl i#n adind da&019 g4 n@ 1M nhydride with acetic
acid), andfhe ildke,qis,carrjed out in the Srnglsenéggg? a"yhbJa%}é P ¥ PRout a
base in a solvent of w tbl¥out a” soOVERPS Thee Insteedan fbemsel wnd edgfrbggp an
organi ¢ b&sasisting &f BA 1GMP, a DB EL3N) ali_netal hydride (e.g.,
NaH, LiH , anglkali netal carbonate e.g'\g,a’ﬁz%é,gi&tﬁe) . an alkali
net al hyd;ogen ¢arbondE 1. §XOURaMbash KMOD3be amladtdalitawtpl, ani dg (e.
g., NaNH2}owam alakkidxyeetshord) Koxigeufe. 9 . . KOVe), a | ower
al kyl al kali. gt al; sa|tgée.ﬁ., n- Bﬁi, é-Bu%i),g\lg%‘f?%I i T E S hyfepxtde (e.
g., NaO-l,lK%[-Iw%’ an al kaPFREMexlt ¥ TifgtPal Whyady oxd debge supst1Baged) Py and the
l i ke. -39iowgr~2alkyl; gkoup~=al2) dhersahyent e selected from any one
whi ch doeglg%tlo%iistgrb t he condensa{i on ?éa&&gg 9 f%rrou&anf)]e? G-,
CzH4d Z, Et 20, FITOME, CH3CN, L @80, @ bsnk eaepupol Gena Qlowd rM XS, |
t hereof . dheupeacti 0N S tGALHAEH ja enperature of -30 Cto 100 C.
(2) The ggnversion of l%&i ester S%p ?Jﬁ{%gtpa%gr%o%y gteo&b’bééﬁ%%hrri ed
out by a conventt ohaf h8d°%hi ch is sel ected according to the type of
the ester group ta barbamyad.q iR EXA ydrolysis using a base (e. g.,
Li OH, NaQ), o an,aqid %e. g. ,g HCID), t?-jcyatefﬂa nt> f%b%‘f'nl'é%?%l (BY @), aTFA),
catalytic re uct' 59( us? hg-ga- catal ysthyfgoxy-lopald adli iy ograabi, vat gd ;car bon)
and t he Imddpholhin®@sl&ke gr QP RN el ect froma conyentional ester,
for exanple, a Iovve¥ al kyl est%r, 91ait?jlug)v'ver al kerfy| p@?f”é’&,'\igwleév\eﬁléb’l%ynyl
ester, a arﬂ’-lO ) & k wekt et kgeesgl foehzgtoester), an aryl ester (e.
g., phenyl ester)aandittndykeqrbld), e Honversion of the carboxyl group
into an ggfer %r %lﬁ an am'}tje afou% or 1ot rassl Y€ gP Rt bFUEBAVANSI an of
t he corrpoun8 i At fttReceut i cal |y acceptable salt thereof can be carried
out by a convent iaonaiwé*getﬂq@nﬁa&r% gd;tl&fl y, the conversion of the carboxyl
. P . . R
group into an.?ster group or an a grdup can be carried out in a simlar
manner as deséli Bed e vetiHod enqdoxyTercagmver si on of the carboxyl group
into tetrazol ¥b gr@ygniosgq%t@'I ed in Procedure N below. M-. i- 4..... JD.
-40 ~L~, :,: r'
1) a Tower alkylthio group, and

m) a lower alkanesulfonyl group.

In more preferre i
e P d embodiment of the present invention,
) hydrogen atom, 2) a halogen atom, 3)

a lower
alkanoylamino group, 4)

a lower alkoxycarbonylamino group,
5) a lower alkanesulfonylamino group

Substituted by a halogen atom, 6)
group which may be substituted by a

trihalogeno-lower alkyl group,

which may be
a benzenesulfonylamino
lower alkyl group, a

a halogen atom or a lower
-24-



R5 rtl R~ Z (CHZ)n OHRZ A Q-H~Rda + RS B R3 OH [tV] [V R-r't'l s R~ Z

(CH2)nt JR~4a --~ Rz~q HRR-3 [taj RS rt-1 s R~ Z (CH2)n "W qRyR2 Ao
Q- H~ Ra R3[Ij (wherein X1 is a |l eaving group and other synmbols are the™"
sanme as defined above.) The conpound of the formula [I] can be prepared by:

(1) reacting a conmpound of the formula [IV] with a conpound of the fornula
[V], (2) converting the ester group of the conpound of the fornula [laJ
into a cardbkykygooapp.i )désirphenasd lf¥nydemiect brguphe 8tarboxykidpoup of

the resultyng, GORRIUAT ol &AL BRLEN. HOWRyy A PELLE QIRYP: o BolET LRZO! Y
group or a pharmaceuti cally acceptéb e salt” thereof, | urther-desired.
Exanpl es ofowér | @adkyhgprheowp Xbroap,be % hal odemeat omland-ahioureido

trifluoro esuyl f | oxy ) ' eaction n be carried
out by a E%}n(\t/\glgti %ﬁaﬂ%’ry? clg%"g mﬁikét\%ggfgg}ggkmgﬁéu i%otll:’gtjplq?nglsrre?hod
(for referlenbegef Stuemki Réoupl hrdrmgehodtofiaprSaz kil cgenaktomSyank. REomoN.

1981, 11, 513 Suzuki_, P d .. Ch 1 985, .57 799-175 c
Suzuki et & .? éﬁéwgzl?é\fl.oufb%%%g,m%p é‘§§8g?§(aygéﬁl‘gﬁé% Saf’?,}eﬁééé g?
Chem 1992fr&7W, tBE9g38p, coms ibrimion et Kl .g Power Chkkoxy Scamsl) nayi aa,

1993, 97, 221-230.,), .The coupling.reaction can_b arr| 619 ut, for_exanple,
at a terrpef% J‘Feaojfkyrloo|";ﬁrt(>é]r‘t2pe‘#gtlﬁrﬁe Y186 C,Sug?g élrl{é% yq)-y41a group
selected from the group consisting of a lower alkylamino

group, a hydroxy-lower alkylamino group, a lower
alkylamino-lower alkylamino group, paiperidinyl group, a
lower alkyl-piperidinyl group, morpholino group, a lower
alkyl-morpholino group, a thiomorpholino group, piperazinyl
group, a lower alkyl-piperazinyl group, a lower alkanoyl-
piperazinyl group, and a pyrrolidinyl group, 3) a sulfamoyl
group which may be substituted by a lower alkyl group, 4) a
carbamoyl group which may be substituted by a lower alkyl
group.

In another more preferred embodiment of the present
invention, R! is hydrogen atom, R* is a halogen atom, and R®
is 2-(lower alkoxy)phenyl group, 2,6-di(lower alkoxy)phenyl
group, 2,6-~di(lower alkoxy)-4-[[N,N~-di(lower
ailkyl)amino]lower alkyl]phenyl group, 2,6-di(lower alkoxy)-
4-{({4-lower alkyl-l-piperazinyl)lower alkyl]phenyl group,
2,6-di(lower alkoxy)-4-[l-piperidinyl-lower alkyl]phenyl
group, 2,6~di(lower alkoxy)-4~[N, N-di (lower alkyl)-
carbamoyl]phenyl group or 2,6-di{lower alkoxy)-4-
[ (morpholino) lower alkyl]phényl group.

B In another more preferred embodiment of the present
invention, a lower alkoxy group is methoxy group.

Preferred compounds as the active ingredient of the
present invention may be selected from the group consisting
of:

N- (2, 6-dichlorobenzoyl)-4-(2, 6~dimethoxyphenyl) -L-

phenylalanine;
-25-



t ~~..jiyl:~1]i at-a tenperature of 80 Cto 100 C, in the presence of
tetraki s(tri phenyl phosphi ne)pal | adium and a base (e.g., an inorganic base
such as KzC03) in an organic solvent. The organic solvent can bel Sellgit &2
from any one whi ch does not disturb the coupling reaction, for exanple,

tol uene, DVE, DMF, HzO or a m xture thereof . (2) The conversion of ester
group into carboxyl group can be carried out according to Method A-(2). (3)
The conver si on Y%f (Zapbodkyhlgrobpnrayd) edtéf ., greapeshodnide group, a

tetrazol yl, g i t can be carried out
accordi n)g; %%f;ﬁix?h&g%n%?%ﬁ‘?ffﬂééﬁﬂﬁ{L%ﬁﬁ@%?%gﬁ%Rs Rs rr~, c-I~RL Z
(CH2) nW ~ X R~ ¥ (TH2yoWhlSroveBz &7+ D-~N~RAabVWiRReOhbxRA4 -{R4s Ra [IV] R5 s

S 2 (0 A e S 900

R2~Q~H~I Ra rein sy me~as defi ned above.) The
conpound of theN{ 02 nétadi¢h]lorcaibebronl s04pif2parddmbyhog¥)y4eonverting the

conpound [m t.o the correspondi ng,org i 9 und (e. g., the conpound
of the for"lgfq?jﬁngethy Pphenyg] L SﬂngPag APRY.
N- (2, 6~dichlorobenzoyl)-4-[2, 6-dimethoxy—-4~ (N, N-
dimethylamino)phenyl]-L-phenylalanine;
N-(2, 6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4— (N, N-

dimethylcarbamoyl)phenyl]-L-phenylalanine;

N- (2, 6-dichloro-4-hydroxybenzoyl)-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine;

N- (2, 6-dichlorobenzoyl)-4-(2-ethoxy-6-methoxyphenyl) -
L-phenylalanine;

N-(2,6~difluorobenzoyl)-4-(2-6,dimethoxyphenyl)-L-
phenylalanine;

N- (2, 6~dichlorobenzoyl)-4-(2,3-methylenedioxy-6-
methoxyphenyl)-L-phenylalanine;

N- (2, 6~dichlorobenzoyl)-3-(1l-hydroxyethy)-4-(2, 6-
dimethoxyphenyl)~L-phenylalanine;

N- (2, 6-dichlorobenzoyl)-4-1{(2,4,6-trimethoxyphenyl)-L-
phenylalanine;

N-[2,6-dichloro-4-[(trifluoromethanesulfonyl)amino]-
benioyl]—4—(2,6—dimethoxyphenyl)—L—phenylaiggine; or

N-{2,6-dichloro-4-[(2-thienylsulfonyl)amino]benzoyl] -
4-(2,6-dimethoxyphenyl)-L-phenylalanine;

or a lower alkyl ester such as ethyl ester thereof;

or prarmaceutically acceptable salt thereof.
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(2) reacting the conpound [VII) with a conpound of the formula [VIII‘]: RG- X
[ M | 1) -42- ~f ~"""V < wherein Xis a |leaving group and SReliits e
sane as defined above, (3) converting the ester group of the conpound of
the formula [la) into a carboxyl group, if desired, and (4) converting the
car boxyl group of the resulting conpound into an ester group, an am de
group, a tetrazolyl group or a pharmaceutically acceptable salt thereof, if
further desiredThExagshes dnanesileddyidly Houpr XSERL alRAPHGERNat G &Rl a
trifluorongthangsul hanyboxy o4 QHPestd) TheapqReer$ieRAf. e wGrMmaing. [1V]
to the organotin conmpound [VII] can be carried out, for exanple, by
reacting t hBegsapoundh§18/] maivt Phereatd@Ngid zA) (e doVelexaheY hylaiten) at
a tenperat for e 50, C ; r t t ture of
80 C Fo 1100 oM e B commea o S e B d( P neny| Pradoh Dby ol 1Ea e and
an additiverpep whichi @y ba anbetghntedsbyventowFhie adkyadnigg ovw,vehit a&an be

sel ected f ny i d ot disturb t C i.ng act i for
exanpl e, d?g%ge,a@gﬁﬁieg%/%%%ﬁ%ﬁ a%o%ﬁ & ' xt g%g)lutpﬁerégf é ?%weﬁ?le
coupl i ng redkenph castbe;carli ed duiwdyy & ldomaent iegtar/aryd) couplliavwer

met hod, e. hlle c | i ng _netho or repge i.1.le upl ing

nmet hod: St‘lgﬁ:'}a%?ké?. , %%%geé\iv. © are}'mq“fn]t .eﬁéPEngﬁ tR%5§¥n%8§ (t%gaepp 0%1' The
coupl i ng rebeteomayan dee oantiededutan f gmigdeanpl-€ONdt:) a vehpler atay e kaf room
tenperature 150.C,. preferably at a.tenperature of ,80C to 120 C.,in the
br ebence. of "PSEFRRE STt PYoRE. - yiogs pHiniey s e uim 1675k of dar e ¥olvent
The organi grsopyeatytaprbepsehegl etofeonaaikylogeowpi chydresynetradipstar b t he
coupl i ng reafti on, ;gr exagpl e, .toluene, DME, DMF, H20 or a m xture
thereof . (3)TTHE" cBROBPEFBATSFYEsPEY Bf oup i nto carboxyl group can be

carried out acchAndesgetoolfetthed fArfNa -3 iwcl®Jedhefooneenspdr,o0fan
carboxyl gro into ester group or am de group, a tetrazaolyl group,.or
phar naceut??:ggfy é"%c‘e%i abf nsaﬁ? ca?'?rbveerc’g? iea‘oout&a%corcg%éﬁﬁglp(?%%d
A(3). The conpoundifl ¥idaynbe poepar edr byxenpilensangotwke edkpdurd wfr t he

formul a [I%glé.famgthyl ester), a lower alkanoyloxy-lower alkyl ester

(e.g., acetoxymethyl ester) and the like. An amide of the
formula (1] includes, for example, an N-unsubstituted
amide, an N-monosubstituted amide (e.g., an N-lower alkyl
amide), an N,N-disubstituted amide (e.g., an N,N-(lower
alkyl) (lower alkyl) amide) and the like.

A pharmaceutically acceptable salt of the formula [I]
includes, for example, a salt with an inorganic acid (e.g.,
hydrochloride, sulfate), a salt with an organic acid (e.g.,
p-toluenesulfonate, maleate), a salt with an inorganic base
(e.g., a salt with an alkali metal such as a sodium salt or
a potassium salt) or a salt with an amine (e.g., an
ammonium salt). . —

The active ingredient of the present invention may be
used either in a free form or in the form of
pharmaceutically acceptable salts thereof.

Pharmaceutically acceptable salts include acid-addition

salts with inorganic acid or organic acid (e.qg.,
hydrochloridé, sulfate, nitrate, hydrobromide,
methanesulfonate, p-toluenesulfonate, acetate), salt with
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R2 AQY|[lla) Ra wherein Y is a halogen atom and the other synbols are the
sane as defined above, with the conpound of the forrmula [Illa]: s CH ,)t~R
. X~ [llla] HN _R4a 2 wherein the synbols are the sane as defj pedipbgiié
or a salt thereof by the conventional nethod for the usual peptide

synt hesi s as described above for the condensation reaction of the conpound
(I'11] or a salt thereof with the reactive derivative of the onpound [11]
(e. g., aﬁnggggnﬁglld%?seThe éﬁpodﬁd FF@f nﬁ?rbeaglg8 pfb ($ (1)
condensi ngrtbe hgdmpduwed Ehilal, wet Batlthe edopound iofe,t henf mlmdla [inétb]L: 5
CH2~ ~ OH_flub] H a wherein_t he sane as defined
above or SaEEVtaPh@HéﬁFbeeﬁﬂébsT%%?gf A he?xgb hgsgfgﬁid above, (2)
converting theThﬁdnnqdlgﬁoupngteﬁhentesmmyrmp@onn@wmmawﬁw arheavi ag

group by t=he conv nal _met hod. . For exa ng i he conyersi on_of ~1he
hydroxy gPBﬁﬁmFﬁFB ﬁ% uST YRR TRNERTI £ SAUP bLY B?ouﬁ cGRepPEUFFFRELBUL by
b 44 ( ~~ effective ' ﬁwoustng;ﬂrthbl canpiithd dasatddiG rzad t BBopeeseireaof a
ase(e.qg.

i di ne,, NEt3, DI EA an_organic soIv e.g., CHd Zz THF
oo S i BY RGP DE AT 3 Sarthie [T s PERE Cop ey Fitaf eahy: Ty

condensi ng t heTaeneeuipd aft itdie dfam b aug o afor Rere£HZY VL VK By ENe tnfda
wherein P is a protecting grrﬁp B an am no group and other synbols are
the same 8s OEFFHediRaBoYPmia? (Fé7 cadpeshe” [ Vpdbgtad cepvant i omal iar 9|

coupling HERRQs WD LS P! hulaRyn e%izalikl'  CouRY! g RN df) pEMOVNg

the protecting group for e am no group of the resulting conmpound
prevention of oyf}; adhesion mediated conditions. This method

may comprise administering to a mammal or a human patient an
effective amount of the compound or composition as explained
above.

This method can be used to treat or prevent such
inflammatory conditions as rheumatoid arthritis, asthma,
psoriasis, eczema, contact dermatitis and other skin
inflammatory diseases, diabetes, multiple sclerosis,
systemic lupus erythematosus (SLE), 1inflammatory bowel
disease including ulcerative colitis and Crohn's disease,
and other diseases involving leukocyte infiltration of the
gastrointestinal tract, or other epaithelial lined tissues,
such as skin, urinary tract, respiratory airway, and joint
synovium. The method can be preferably used for treatment
or prevention of inflammatory bowel disease including
ulcerative colitis and Crohn's disease.

The present invention also relates to a method for
inhibiting the interaction of a cell bearing a ligand of
MAdCAM-1, including a4f7 integrins, with MAdCAM-1 or a
portion thereof (e.g., the extracellular domain),
comprising contacting the cell with an active i1ngredient of
the present invention. In one embodiment, the present
invention relates to a method of inhibiting the MAdCAM-

mediated interaction of a first cell bearing an a4f7
-28-



The protecting group for the am no group can be selected froma :

convent ~.onal protecting group for an am no group, for exanple1sf L 7602
substituted or unsubstituted aryl |l ower al koxycarbonyl group (e. g‘} e
benzyl oxycar bonyl group, p-nitrobenzyl oxycarbonyl group), a | ower

al koxycarbonyl group (e. g., tert-butoxycarbonyl group) and the like. The

renoval of the protecti p for the am no.group can be carried out by a
convent i oﬁ&lter?gt%ﬁ’odfl%%g@gﬁsé@ét%ﬁa%{eg‘%r‘&fEé} ‘f’os?%%n‘t?y%%ﬂ)f t he
protecti nge@rawmy MAdERM enEyedri§Ongexanpheticat ahytfcrsedoell onitisi ng a

catalyst (e. g., palladiumon activated carbon treatment_with an-acid (e.
g., T>|2A) ér‘?d a’%ﬁe“% Hé?gél?]u%l%%ﬁd%%lsg??oﬂr?ﬁﬁ%h i)‘?l"%'%l%'é‘ caP\t’N:ae'bo UET In a(

simlar meppedidemssaidetniortibe couptengLs eaché tifo®fof her&oppegnd [1V]
and [V]. The conpound [Vla] wherein X1 is trifluoronethanesul fonyl oxy group
may be pr @pafdii Juelct$ Wt R hERG ohbolIng BFSERRSFATIRF P FSA pyithgs. © 1 -
~~~ri. W 1RukoEgdd-rddai Chbh 8b B sShkk Rie Wael eémad fige Bybpol s are the

sane as defined above with triflic anhydride in a simlar manner as
descri bed ®fBF SEFd NG 12 PHPCHI2E h@@é‘?%bhnd [I1V}. The conmpound [V] may be

prepared by a @erMentd AidbodBhd0d L. tle . prefeientevdidwivila et al., J.
Am Chem Soc., 1961, 83, 2159; (b) CGerrard, The Chem ~stry of Boron;

Acadeni ¢ pessed _Nefvvt\"(?r%t,irl@Gal? ¥Ryijder brivbser e BN 314353 5Bor on and
its CompouRdSc: . WHRY wiNeW YOk Koc @6 7in £ d) t A elemsar ety sdues J. Am  Chem
Soc., 1994, 116, 1l723-11736): (1) reacting a substituted or unsubstituted
aryl |ithPIRrEs sd ngupdts tiRrrvke WdBRY T ut ed heteroaryl lithiumwith

trimethyl borahe dfrfi ALTPSI NS &ent GRS | 0ORR LRIPENSLAN fhd N
organi ¢ sol vent diethyl ether, THF or the mxture thereof), and (2)

. (e. 9., !
hydr ol yzi Ad 9eRé rf@u&ﬁq@“%bhpb%nﬁo%%%t%wéﬁfi%fhafffﬁﬁé?t%‘bﬁ aperhy dr ol ysi s

can be capfki gd qut At QM LAREER U eh {Bh 8k G gad o Sl et (- g., diethyl
ether, THF or the m xture thereof) in the presence of mld acid (e. g.,

AcOH or citruetagiad) Favdnuat efl] Therelesse@d otidpumd [41h 61 tHe iy esent

| nvent | on ARG UG ethi £ 25N idiekes et onarS] ah Ofp e Y esent

conpound [1] "into the other conpoun ] may be carried out in an organic

sol vent bypfs¥PeCPng dre ofltdrnd .ol i ww wiips cediflries qRriotedurd & to K)
2coor 0 0,8 oL i URIANEY of U1 le prsanlg, SOl vent can
9 "~ " a mediated by throceaed A: Rectfeoniof CerbonydarGleumn
inhibitory amount (such an amount sufficient to achieve
inhibition of adhesion of a cell bearing a MA4dCAM-1 ligand
to MAACAM-1). Ligands for MAdCAM-1 include a4f7 integrins,
such as human o4f7 integrin, and its homologs from other
species such as mice (also referred to as a4fp or LPAM-1 in
mice).
For example, the adhesion of a cell which naturally
expresses a ligand for MAdCAM-1, such as a leukocyte (e.g.,
B lymphocyte, .T lymphocyte) or other cells which express a
ligand for MAdCAM-1 (e.g., a recombinant cell), to MAdCAM-1
can be inhibited in vitro and/or in vivo according to the
present method.
In another aspect, the present invention relates to a
method of treating an individual (e.g., a mammal, such as a

human or other primate) sufferaing from a disease associrated
-29-



The compound [ | ] wherein R, R, RJ, RS or the substituent of the R6
group is a hydroxy-|lower alkyl group such as a hydroxynet hyl Lgup or

group of the formula: |ower alkyl-CH(OH) - can be prepared by t Hébucﬂﬁon
of the compound [ | ] wherein the corresponding R, R, R3, R or the
substituent of the R6 group is a carboxyl group, a formyl group or a group
of the formula: |ower alkyl-CO . The reduction reaction can be carried out
by alcgnveﬂtgomghk6EWhed(usbng agmeﬂmnghghagenkﬁguﬁh ?ﬁwﬁmmﬁw&mléhkafi

metal boro ride um_baro ri an e |l at a tenperature
of 0Cto Fb ﬁP?énﬁgpﬁgHFé”ﬂnrgﬁr § i &8y éﬁta9§%?”l4%ﬂ?ﬁuﬁﬁ et hano
THF or theeokstyeest har eafssuelsn omdwm e&pr@ﬁﬂjaiheomtd]fed:tﬁlréTWA&W-pl The
conmpound % I % erein RlL, R §3, RS or .the sub t|tue of the R6 group is
a car boxyf "§rB8p 28n CBEPELSSSr BB 1OhE FRiTdA Fh ot Ty Jégﬁbbuhd [1]

wherei n t BReeapeasperdilng eREeckiveRAmoBR L0 ft ey SWdStitteant (0fe I heo/® group
is a fornyl group. The oxidatiagn reaction _can be carrled out by a

convent i ofi&l PREEhAANEBIRGTEN 6% GitFUSE EGntor®Wa [NhOy B the like at a
t enper at uERaRp18C tArPkmaRbel,enably sals, a ih@RRAGUIA &fa s20C 101 &PC, in an
organi c solvent, e.g., acetone, HBO or the nixture thereof. Procedure C
Reduct i on268 REEPELEEEHpWIRE d6MsOGNEe] 1pif Liatdion RE, e R3, RS or the
subst | tuegssetotheeB@l%Querlaetanlaellttel%o'@htaras@e%l%&e@ﬂ ho group can be
pr epar ed he reduction of the conpound | ] wherein the correspondi ng
Rl, R, Rendeshetlpmérseseﬁrt BERESEE tRESRE Sgr OFp LiiS SA A (PP DU Dr has a
VIitro grodRe f8gcERYHE MRRCRRAGL (@D cangh%-e%rsecq@teet t)s s LONVENL onal
nethod e.g., 1) a catalytic reductlon using a - [ ~~10 "~~~
R cﬁ@aV?@?lgachfa§ Rahé?lﬁ?c@éppéﬁaaO%aWP&d§W#ﬁén%ﬂﬁ|hﬁﬁ%@ car bon
and ¢ he |1 KecYPIRE aahadfneﬁtﬁargt aﬁéaeere at. rqe@ttaermgr A0 an organic
sol vent, e.g., net ha H20 of the m xture thereof chem cal reduction
usi ng netglaaﬁﬁ rn@ﬂgah?ctaéﬁﬁed39€ﬁ0é§lF§/HelthSnPHQEEHSn@qyﬂ%ﬂ and t he
i ke, §1th99§§,' OQn%khlalaegwcenmg@% £3UaN 2281, M323204, in a suitable
oIvent e. hanol ; et hanol, H20 or the mi xture thereof or wthout a
sol vent a@saocehpedawmtb dtuBoCyte 30fCltrprécadarte thssSRemoE of
Protecti ng, G oun, £ gé&dlnghefcmszuegtts eb \é’@e&el NeRL,. ,RenddtndBi£f the
substituent of the grotp is an amno group of has an’am no group can be
prepared ¢§lisk depresstnponhef mphecahirnYAgroliplotaphbecsmeai®dl [1j wherein
the correg or nthAgcsURsStituent of the R6 groups is an
Nprotectedggﬁ?%gg%f%ﬁpgﬁ? EggsgﬁtN-BrotECted am no group and the protecting
group is a conbestaseaal wpiochecainngegtroaptedr agnoaniinglyr amelusiq. |
benzy! oxyeat DORYL - 8L QB0 L 8! LPULAXCTRBNY! SUERURS wicerativ
9-fl uor enyl net hoxycar bonyl “"group, allyl group and th i ke.
depr ot ectfohiteact Conhpan beseaseleddoppubhiateomeenﬂm@helaﬂémhod which is
Se'eCtedy§988£9é89 590%2 ah¥Pg18bah¢ ?EQE@%RB@QSQ ?%g Qe r%ﬂPved €9,
atal yf1¢ rFeductron sing a cara yst such as pa iumon activated
car bon undehen ¢gsit ogéntashbsphediésedyea tpeatpmnedwiwilihad eadictysiech as
hydr ogen TF ) a h peri di ne,
o) ot et FEnEEaF PR A Suell o8, CEETRELRt staG, KRBT BB BT R BT o
tenperatu@eteromhthyheasongatﬂdahlDhgaaronQQEVeme agtyropEHhGES , THF, Me OH,
Et OH and r. Wt it r LG.S n ) The conpound ( | ]
wherein . Oé¥%yéﬁg9 g?ﬁggsggpkgfughggoélsé QE% group is a sul fanoy
group can be pP@@eredtbylshendepn@uécnrdﬁpeﬁdehe dompetird el Mitersein - 48
"t a = c Sk tituent
of thel%fiﬁcﬁﬁp?g an %é%?%tgﬁ%g ﬁfanngﬁeagggpﬁgh gtﬁg p%b%g%%ﬁig group
is a conveathaomhal btom@@tbﬁgngremprteﬁ ahstl MAAEHM-¢r ogpexergssadckeriay buty
group andgf, d o r C e %rr .y a
Qonvent 1 ongle et dufh che o S8 £ Rl PIRLE N o S2p R NRY (080
protectlr@ﬂ@ﬁ@ﬂmptcmb@ereMBvedlleag framtBéhBﬁenandnSHLamlaeld such as TFA
at a roo r r : C or without an
o gani o SoroEnes Ay SE! ShBERRl GRS, SELEEPL G, Ttk R R Rs or
t he subst¢m@mﬁnekﬁumhenF@nglmugdlSSheCarbéxyhegpeupreaSh@§ aheamisxyl group
can be prg d th r ot i u L erein the
correspondﬁ%%§Rf9¥ﬁ 'ﬁﬁﬁﬁw 5 ﬁ%% 9$et%r588%gﬁgﬁgeﬁgdo gfhéweh group is a
prot ected carboxyl group or has a prote% ‘ed carboxyl group and the
protecting group is a conventional protecting group for a carboxyl group,
e.g., a lower alkyl group, a |ower al kenyl group, a |ower al kynyl group, an
aryl -l ower al kyl group, an aryl group and the like. The deprotection
reaction can be carried out by a conventional nmethod, which is selected
accordlng to the type of the protectlng ~group to be reaned for exanpl e,
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-49 is a conventional protecting group for a hydroxyl group, e.g., a
nmet hyl group, methoxymethyl group, tetrahydropyranyl group and thq (hl ke
The deprotection reaction can be carried out by a conventional net hod - -
which is selected according to the type of the protecting group b @ bey 7302
renoved, for exanple, a treatnment with BBr3 for the denethylation “of &

met hoxy group, and a treatnment with HCl at a tenperature of -78 Cto room
terrperaturex;_bneasedrggn'NODscblssVenteneoghelﬁ:hﬁcat aadlMe@tlat;@rs paénoval of

met hoxynmet hyl grou ocedure yI tio Am n p (E1)
conpound [Jr%{s\f\géFégn(Ei nh“enRB o??t heHSugét‘Ptu ?'t’hgz%%ggﬁp is
an N-acyl aZr!BDB gLeap))e. gFurahéﬁweacahinamayham (610 gympppc@ztle@wer
al koxycar bonyl am no gro an aryl c?r bonxl am

royp, a
chl orosul f %ﬁ?bﬁﬁDQFEﬁlﬂbtﬁ%Bubs gbheh™as %gﬁFgYEéUIPBHyNGPEﬁMG group), a
| over al ky&aga{mgi@ g@gbn9ngmgpbiﬁafngaéf?»l%swsﬁlaakgm u&s' QQBQrQBP) a
substituted or uhsubstituted aryl carbanoyl am no group (such
3(substitutesiselsuhfsabsinflamedaiylter ¢idongnenp)s.- a GSUBQtLtUted or
unsubsti t d | oper al kyl )}t hi b I roup (such as 3-(Iower
aIkyI)thlgéﬁeldofgrou% b%ph%%@? ?gg%r?gFE§f?fhioureido group) can be

pr epar ed by theEkhmpyéatoﬁnlmflaMMat@npodnde@sés]amheceénedhaicbrresponding
Rl1, R2, { he substi tuent of therggtgrougclgdgg am nﬁh%roup. The
Nacylatloﬁﬁ$e%%? TEaRehe dhFYi 68" ott by ateontenti ShaP e using Z) an
acyl ati ng peagent , metgod ant Duee mékaﬂbyb hahtmderyagl amer , al kanoi c acid
anhydri de, ower. a k hal pgenof pr mat e _suc

chlorofonﬁﬂ%ie%%SE}Q} Ca?%%ﬁ%nghgi?d%r %?Eﬁ?%?géﬁ?*ﬁhﬁl(Séi%yﬁHSFe a

| ower al kydnd s©@cypsah@ing suUbshétof echorl unsupst thudedcabybnbBoeyanate or a
| ower al kyl isocyanate, or 2) when preparing_a Lower al koxycarbonyl am no
group, a (FOWRRIESPINUSytIsy gthmas 33 %FRyY?E%?%Zﬂ%ﬁFaﬁfﬁSaﬁﬁoup a
substi tutege of. ,Unﬁxubsﬁétgﬁ@ﬂr@iryi@gthwnytramno gcmoﬂcpnla (substituted or
unsubsti tut ed | ower aI thlocarg nlno roup, gonden5|ng reagent,
e.g., CDI, ”f Wto’éﬁ‘l Ja‘?%ﬁ%?s‘? lé“%r %tbhﬁ?su t 4 tenperature of 0
Cto 100 Qntpéﬁéeiabéy ﬁibﬁoéﬂsﬂ'pei\ﬁml’ees Ofﬁygs@@mxwmomawre to 90 C, with a

base (e. Dl EA, DVAP, ridin NaHC03, K~C03), or wi t hout
o base i n BiPGIGA bR cof YEIATTE (Lo G, CLRORE ALY - DREECOOfa8NE!
acetone anthd h:ﬁtméi(tLdﬂoéﬁ@iﬁ@fdon&ﬁﬁdngh@aﬂmomihleV\.hﬁr ein Rl, R,

R, RS or the substl tuent of the R6 group is an N-(lower alkylsul fonyl)
ami no gr oupFSEYBERE net hanesul f onyl ami no group), an N(substituted or

unsubstituted arysswldonyd)nrddwe gHomdEec@le-D- twtaenesul ieoyghan no
group, benzenesul fonyl am no group) or an N-( substltut ed or unsubstituted

het er oar yI<{FFBhYF§ant Mo ‘b‘}%p”(‘éeg@l” h‘(ﬂr’ho‘? no&3F FRFSN ahf ST §RBuPP can be
pr epar ed 33’1 g)hgale%g 0% x9Pv<9f Of'é'@rtut).mé/\‘tf'@r&{‘lﬁg@ et

cor r espondi or t e substituent of roup is an am no
gr oup. Theall\l-,su”dhyirat|bw¢fetact$3)nlfc%ﬁrb%63:aﬂ$%) out ‘b«ywaveanvéhesenal

met hod u5|g}%%é+é:{yﬁcaé ies%gsfépé/llggéhgietgr fﬁ‘\péﬂéﬁtﬂq or unsubstituted

aryl sul fon Ide or a tituted or unsu stltuted et eroaryl sul f onyl
hal i de in ztrt@qommzstecmse mn‘ocaeam re.myl tiple i @i grens DMARY &t BhNpcDiBAal

NaHCO3, = Khg q0$ cdde S Je Aly & 4P A E <§¥/9&$<%’t{8r9mtf1q?erat“re

preferably a enpera ure I nan organi c So CH2C12
THF, DM, «GHBGNjstt diou&m lac etA&Mand Jt$1epm1$<¢mretx¢ﬂeheo¢3tpr(eEssyi The

conpound [ i f oup—i s a
urei do gr oéu% \(,:)5;1'3 ‘ﬁ}e pr epsar noi“bytrte!:isc hydé r}ﬁ‘ym sé%f“t.]%%ﬁec% %gﬁ [Fggwher ein
t he corresmﬁﬂdurrgpd@]erZSotﬂﬁi dasumnrhacmm,tmmmammmaﬂss 58 the, r. 1
~ ~f,c ; up is 3- hIorosqu | .ur ei do ou The_h dronS|s
can be carrlnéld‘%ﬁ"gu@]%ge eglalse Péftﬁ\%ﬂf a&d %ep??’?’é)gor an acid
(e. g., H@J@tc&tesrcnomttrﬁrrpﬂﬁaiameualn vaalslul Uahﬁamrsoéweanl (eJ gIrmnEFHE,l CH3CN,

H20) “or a yuxtpre IR eofyody\9cedyie Fin AL AT SR Bl Hidhaxy) Seoup

MAdCAM-1 to adf7 integrin, the active ingredients of the

[ .

present invention have the potential for fewer side effects
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The conpound [ | ] wherein RI, R, R3, RS or the substituent of the

group is a substituted or unsubstituted | ower al koxy group, e.g. 19alU\ 2002
substituted or unsubstituted hetero-cycloal kyl -1 ower al koxy group (such as
a substituted or unsubstituted piperidyl-lower alkoxy group, or a
substituted or unsubstituted pyrrolidinyl-Iower al koxy group), an
aryl -1 ower alkoxy group, a heteroaryl|ower al koxy group (such as a

pyridyl - | 6\wer t&l kcfg gremele sebser st o %ﬁzh%sgb%%uﬁéaeﬁhwaeéﬁw -1 ower
al koxy graup, sqo%uqsglrﬁéﬁfgt@a ygse@ﬁéttyé@éipté%azowk Lowghp ?' koxy group,
a substltute§ or unsubstituted thienyl-I|ower al koxy group), ower

al koxycar homelgrdiower al koxy group, a carboxy-1ower al koxy group a

hydr oxy- | ower koX syang | ower al ko rou | ower al koxy
group, can be giégé%é%“% ?ék %iy?gtF%% or" % §¥8gn%o§%8d(ﬁfrﬁher8?ﬂ t he
corr espondlmgvﬁhtd‘ﬁ’z usRS')g Rherptégesubs¢tiiodnt Dhet hemReogsompyi Sea

hydr oxy group, t he deprotection of the rotecting group for
car boxyl G855 % %yhfd’r‘?g&llyo%’flo%%e b‘f/e%fco%r\lleeﬁ?%na Jfhoeélhlf desired. The

al kyl at i oacteaattiiem o:an ﬂa@l@mélﬁﬂobmflmmgoﬁy haéogemaredmbdmeteﬂl kane not

havi ng a substi tuent , met hyl iodide) or th h vi a substi tuent
such as ao‘s"ﬁ st l?tgé'(} S undifgst ’?‘?R%ﬁo%? egr%%gi( ﬁngﬁbﬁzf‘?'ﬁﬁ{'ed

aryl -1 ower rghlkyh @.ldr{j‘%vcﬁpf(h @ppPenzy) bt asledred §élb§&t£1klt gd Qor

unsubstituted heteroaryl group (e.g., substituted or unsubstituted

het er oar yIresgwér ol KyICHra Fofd ARd (9 i MR PR h§¥P B BF g, on the

i soxazol ylnethvle yrom (e« idn azol yd nes b ﬁn@f@é’%@@)vcm heliggogycl oal kyl

group (e. g., substituted heterocycloal kyl -1 ower al kyl hal'i de such as N -52
~(_ antj/oé C3=]| (ﬂkfé?r%ﬁ%wrpy?fr‘@lfl’%il%iﬁ q%v@r“%ﬂ@l b bhaeatary oner

a' ky' pi peri gﬁlons(%w%r ﬁd@'t@rm&ﬁaalaApmmaaééwyg@g@@@yl group (e. g.,

hal ogenoal kahoic acid | ower alkyl ester such as nethyl bronpacetate) or a

cyano group (eThg. prHessmroacetormd rédr)bg g e esepess otha base (e. g.,

Et 3N, DI EA, H ggg rature of

roomterrper alt\lgr g}tgg |3Cnt ﬁ@gganl C so venm?e éﬁgﬁt n?eéi'ﬁlg?ﬁDNF,

CH3CN, tokodnef othlee aid@ﬁlrmlla)ln Freradors ttan e al st celre i meltbod &y usi ng

of ‘M1 sunéal HREeEon o) N LR G et B R “1’8@% "l o} Fraghes.

Organi ¢ Reactroops, i92,vi335 (1992), (c) Mtsuhashl et al . . Am Ch em

Soc., 99, 26 ( Praoce r oup The

conmpound [ | kw%'é)o el nSRf J%‘CLUJF% &ﬁs %{13&}{ stl u%lg 9?%#%% group is

a hal ogenavadubamelr ial kydvagr oxqar@rstbetqdﬂeqaazrredndoy mdde hal ogénat alohe of t he

conpound erein.the carr in RS or he substituent of
%U% Wg RoRvdo f\%Ke C?“ ghrdvemﬂelef'nn b2 g

the R6 gr oup Ei ogena i on’ Teaction can
be carri edxamplby No® mmeerﬁnconaie mmhm usiag)l, ¢ Orimrexahphedependabi nati on

Cemer ot UTGSPR AR BFOAHTE ol Ve (g, JCepeasss Brattaar & mP%8Tnig: i on

of Hal ogematedwAlckyls i@idu ity Nd(dxytrAId«yihrG:{)Ltmél'éme:oanp@umﬂc{:rét;vaher ein
R1, R2, he substitu of t r y- | ower
al kyl gr ouBléghsbé%ﬁP‘%ﬁfﬂe 'bf’ reaactl ndm?%nl%o'rrpounds)f % 18%%
correspondepgiiRé, thtoR3td@6 t@ma hien ss,ulzs tNewu i r Iod rﬁdsrehtﬂﬁargrpumaSea

hal ogenat ed I ower Kk with an a : net al | ower
al koxi de {BS es’sgﬁl éﬁ]og’etsﬁ% N FE WS &t Og%e[n réb’f tfe § nlja%l%rbl&‘?ﬁc
sol vent (elgn,lcE)h/E,y &HhL, h@ﬂ&@ﬁbqocﬁnqechﬁsfrdble@nyMSImm@é Car boxyl Group

into Carb | T d R S th
ISlrjlbgti tlrjeﬁgbgf’m?ﬁgu&%’ gﬁ’* nﬁgli‘g se{thsat]l t'ut adsetrroplfh %xgzl'[??m ed Ca}g ]rrgr ©
group (e. (g985am I\I-Ira‘éertaaiaWIrf:arrdmmwncgrdmmr amipa\ (hoeaersabkyl ) (I ower

al kyl') carbapo 0 dro | ower_al car bamoyl _ gr
N- ()r/mz pho?laﬁ’ér?ébﬁg?sgr%’ﬁl £ﬁf(l:} X%?'rbup“n% ﬁl(gar%lrrjo d l?%?&ar banoy|
group, anlhld(xbexﬂ/eﬁnalllsalnﬂmilofnomwdaﬂar haamyldegrmm; so dnain oxuyl:aa bapoyl

group, roup) .can re d by condensing, the conpound [ | ]
wher ei n tﬁg gg?? Sﬁgﬁ&fnﬁlﬁf %QCRR§P Oﬁ%§nte(ﬁﬁp%€b%?|%uent of the R6
group i s aimatbexyb ghosp\dﬂimumanﬂmnﬁHaMmutdryLbﬁM&&tdiﬂeedeanane (e. g.,
a lower alkylamne, an N N-(lower alkyl}gflower alkyl)amnne, a
(hydroxy-I| ower al kyl)am ne, a (norpholino-Iower alkyl)am ne, an (aryl -1 ower
al kyl ) am ne, hydroxyam ne, ammonia) or a | ower al kanesul fonam de. The
condensation reaction can be carried out by the conventional nethod for a
usual peptide synthesis as described for the condensing reaction of the
conmpound [I1] and [I11]. Procedure J: Reductive Al kylation (J-1) The
compound [ | ] wherein R, R, R, RS or the substituent of the R6 group is
an anlno Iomer aIkyI group, a Iomer aIkyI anino-lomer al kyl group or an

o o S o o o T N T e o o, - Y



-54 can be carried out by the conventional nethod using a reductive agent
(e. g., sodium cyanoborohydride) and an acid (e. g., HCl) at roo q it pnny
tenperature in an organic solvent (e. g., MeOH THF, dioxane, or the' '~ "*%
m xture thereof). ( J-2 ) The conmpound [ | ] wherein Rl, Rz, R, R5 or the
substituent of the R6 group is an N, N-di met hyl ami no group can be prepared
by the redycld Weel kad At e Of (éb?oﬁ@f‘ﬁowﬂdaxﬂdi)m\@ﬁé%ﬂ, tReocorggspondi ng
Rl, R, R3, RS or the substituent of the R6 group is an am no group. The
reducti ve 72'k\A0ti4%P cahPH@) tarri ed out by the conventional method using
formel dehyde, aJeducifly @geihe (RetBoa, SOAT 14 LYRAGPOLORYELT de) and an acid
(e. g., HCl) at roomtenperature in an organic solvent (e. g., MOH EtOCH,
THF, di oxaseingstudzed tor amermdkvideal hée edf. #rivemain) eakongyeri gn Reacti on
The Co.rrpo%% '[unlct]' W%Jiedﬂ‘ 510?1% ﬁg‘ nLR,S Qlich hées Sé‘rbséééi’@’ﬂ& %_{ the R6 .
group is a I3wer aokokycar bony etﬂen T group can be prepar ed' y the Wttig
reacti on ehatimecodmuoral Iy ladtitheragent hée corr espbiiiabaRineR anR3, R5 or

the SUDSt Ldant, Al it Y G004 0a R LOTAVL: SFOLR, 10 WALL reaction can

be carried out convent i onal od using, for exanp

(t ri phenynphsgehrorigial iatene)atkbinvateryl ¢toneeuadky| Zste@npatnd ¢ampee at ur e
of 50Cto N I 1€ SO e T . Procedure L:
Conver si oﬁ%g‘ggﬁas{%gggr?gt%?%ﬁci’ylAiéc?lg%pts%%h %\On]lr n%L%A%{{ ér&ff EE%) The conpound [ |
] wherei naBhinRstrR3idRS af the addstidnehtagint heriRGargroupsis a | ower

al kyl grou ich i.s . substituted b subs i d_or unsubstituted am no
group, a ssﬁg\glicgﬁtnécd St ruenés‘% St L%%%’%’?%Z%%\@Im%‘%loaﬂtp?élgblsrh%ls??t‘ﬁcf ed or
unsubsti t ut @d gapdphield MAQEAMHY, , asud@d as ah@ngm-oafz~~~, ~ t hi onor phol i no
group which nmay be oxidized, a substituted or, unsubstituted piperazinyl
group, or a sub®t EfdeSEBre ARAUMEL i Qut'eF AT OIS diHRASGr oD ‘g%{h B prepared

by reacti p@ntihg scereeund, (dd prsapridhe earrespondinhRle Bse R RS or
the substituent of the R6 group is a hal ogenated | ower al kyl groujgyvvith a
requi si t eM¥itA® 18t 955 t e%&féreaq{ﬁ"etjo‘fe Lﬁigcé"rmcdo? ihd-SF 3RF Hrifaht & sol vent

(e. 0., DMFfebidiveCHElmt Qumiidiit sl deve WHd Wsikddout a base such
as Et3N, DIEA. In particular, the conmpound [I] wherein RL and RS are

hydr ogen &hSF8PeRZ1&n@ Y A PURABYET Bt ot feiid RUGh a5 pHeRoWtoup

substi t ut gd fy c2 ch@Welo &ldeire FOUR &nch @ MARWEM -3 a tB O U WD 5
substituted by a group selected fromthe group consisting of a substituted

or unsubs@i MAEEdMakiiga ngt ouie TR bigt Rt el Drl AHRUBES AP et di nyl
group, a $uRIictltedn0ta NSRRI R JBrRNgld N Poss a ibstdyd ed or

unsubstituted piperazinyl group and a substituted or unsubstituted
pyrrol i di RPFagesupicans e ridsaati Byt rdfacticng rafe ongblfitE (A Merein R1
and RS ar gsRy4dnogaR rabiTs 4 it £33l een At U KddR d Sudhdnenyl

group substituted by a l'ower al koxy group and a hal ogeno-iower al kyl group

with a refYi geteodsm kaosiichmshe slstanut@d &e depststtut €Pammmoni a, a

substit ut gdtafib1BNSUBBHI e d RIRAH e a?eS,Utb%trHiLEi%t%F Wihsdddait ed
e

nor phol i ne, a substituted or unsubstitut pi per azi ne and a substituted or

unsubst i t aPedogerAdli diedd.~PrHi@%eacti on can be carried out as descri bed

above. ProceduigeM; cEaREENFgHR BfefAldI0MHe P10 HY QeI group The
conpound wherein ~ is sulfur atomcan be prepared by reacting the conpound

[1] wher ePR2ZMpsegk}§ed Lot FRGARTR eI Shed@rht™dsh RE suitabl e organic
sol vent tgd@inikekbienee i XHANDr Al A JeRAiER10fy 5Qfd to: Inb, Ge - 56

used as a suitable pharmaceutical preparation, for example,
a tablet, a granule, a capsule, a powder, an injection, and
an inhalation by a conventional process.

The dose of the active ingredient of the present
invention or a pharmaceutically acceptable salt thereof
varies depending on an administration method, age, body
weight, and state of a patient, but, in general, the daily
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~~ \ ~~ ~~ Si 4,~) Procedure N. Conversion of Carboxyl group to Tetrazolyi
group The corrpound (1] wherein Rg is tetrazolyl group can be prep&fediir i
the conpound (.} :wherein RQis carboxyl group follow ng the procedure
described in the J. Med. Chem, 91, 1513-1518, 1998. The procedure can be
sumari zed in the foll ow ng scherre Rs RS rl il sRZ(CH)n cW R R~

(CHz)n rl N N~ PPh
R N R SR A g G T

--R3 NN NriNCeRmIRy -1 (CGH2) W0 rig/ IRs/day. WRZ~O N\N H HN' R3 N; N Procedure
O Conversion of Carboxyl group to Al koxycarbonyl group The conpound [ | ]
wherein Rl, R, R, R-, RS or the substituent of the R6 group is a

subst ~. tutpedrmaqmmitwﬂj Qo slidviemsal koxycar bonyl group can be prepared by
condensi ng the nd I wher.ei n .t he rre ndi R, , R~, R5 or
t he substltuent o déeaF%? SVLOUSlydart%%xaC%HQ'e X Félg%u&tltut ed or
unsubst i tlftoerdmalacdhql cae. gpe f@rhmllagedo 1Incmephahrmeheh;:ip§rli dyI - | ower

| cohol al kyl a | | k hol ) .
The. condeRSIPRET SHERE or Sk 6ETCRIRECH 801 “05ORHEUEr Ent PRMEE nbt hod o1

a usual estserinsiym:tait@sﬂ goas tteseriechedehar o fMat t;d)deA-(jB)seasé7 the

particular disease in question, its severity, as well as the
age, sex, weight, and condition of the subject to be
treated, must be taken into consideration and this perusal
is to be determined by the skill of the attendant physician.
For medical use, the amount of a compound of Formula
(Il required to achieve a therapeutic effect will, of
course, vary both with the particular compound, the route of
administration, the patient under treatment, and the
particular disorder or disease being treated. A suitable
daily dose of a compound of Formula [I], or a
pharmaceutically acceptable salt thereof, for a mammalian
subject suffering from, or likely to suffer from, any
condition as described herein before is 0.1 mg to 100 mg of
the compound of formula [I]), per kilogram body weight of the
(systemic) mammalian subject. In the case of systemic
administration, the dose may be in the range of 0.5 to 100
mg of the compound per kilogram body weight, the most
preferred dosage being 0.5 to 50 mg/kg of mammal body weight
administered two to three times daily. In the case of

topical administration, e.g., to the skin or eye, a suitable

- dose may be in the range of 0.1 pg to 100 pg of the compound

per kilogram, typically about 0.1 npg/kg.

In the case of oral dosing, a suitable dose of a
compound of Formula [I}, or a physiologically acceptable
salt thereof, may be as specified in the preceding
paragraph, but preferably i1s from 1 mg to 50 mg of the
compound per kilogram, the most preferred dosage being from
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~ ~Jt.~~. ?~~~~;> Procedure P: Reduction of Hydroxyl group The conpound |
| ] wherein Rl, R, R3, R5 or the substituent of the R6 group i s1a hmmewgg
al kyl group can be’ prepared by reducing the conpound [I] wherein fhe”
corresponding R1, R2, R3, RS or the substituent of the R~ group is a
hydr oxy- | ower aIkyI group. The reduction can be carried out using a

reducing r a ent s h a si.l ane ¢ Q Et 3Si in the resence
of Lewis a (&° % ,m%ZE? ?Fdnﬁﬁnmiaﬁng éMI Y’éb?}%gbrg%ﬂlecx%%ﬁkfenp

MeCN, CHZthZ 10HRg /g . a M6§p6paélﬁé6abﬂ.y0 & hme?&ﬁbg@rm’c@durcfraqny

Hal ogenati on of grou oun erein R6 is a substituted
or ugsubst??rﬁ{%ﬂgﬁﬁ%g% SO‘Bﬁg ElaP BC‘B%IHLB% %hlé)ba?kéed §%¥4cting the
conmpound [idveeieh icdBrasna sabstthahedbeﬁtunsuwtmﬂwteﬁbmhﬁnayl[lgroup with
hal ogenat i n%“re&ggnt (e. g., BudNBr3, 3,5-dichloro-1-fluoropyridinium
triflate) TA"RP¥Ttabl e solvent (e.g., MeCN, CH2Cl~, THE) at room

tenperature or wtthsheatiéhgtoBaoerdur enk dkdind i ODy of k nieny lgyalirihe
conmpound [I% whereinR6, i s asgi)stlt t ed runsubstit ednltro-ghenyl group

canbe prepdf et BRI MY YhitohPd H:iy[ T L OHBERST P

or unsubst i & £1f @shphenydm@i Ptipo M & hEDidSohnd astli Fabhel $ ol Mentd @reg'e,ntTHi NeCN,
MeCH, EtOH)at a tenperature of roontenperature to |00 C Procedure S:

Conver t i n@ PHeRYy | Chff RECTBSTar BanbYF - PRBAYE P otpr THE LorF&ataent] ifher ei n
R is a subsdminf &t 08q UNSupsibt Yt 6de AL RGOV e PRy cigirowy can be prepared
by 1) reacting the conpound [I] wherein R6 is a substituted or

unsubst i tu‘f%‘be’bh%?%a’gr%%‘pl% ?’ﬁp%‘HYOF%%%IHWY fepdrafst @t-5arstyr and 2)

hydr ol yzi %séf@%@a{@weﬂn@péwyﬂg tHoeqseackhom of rﬁahﬁnﬁﬁmlég%n[sle] l%nd t he
i socyanate can be carried out in a suitable solvent (e.g.,

THF) at a *R¥pErefure of 0 Cto roomtenperature. The hydrolysis can be

carried out W thh@n-&fheuk&s Jand HdmpbDOBi o B) thd i Stitrallng 3@ vent (e.
g., MeCN, H20) at a tenperature of roomtenperature to 100 C. Procedure T:

Conver si orc ¥t Wl@%{@dtwuW%elawwagﬁwgrrfer%ﬁp@@ﬁdl[upn]
wherein Ry &eq @erﬁ% Ofntahr? SHOSA £ e DEn of s tdher 6. .9/OUR ie918y

(hydr oxyi m no) - | owner Kyl (a I ower al koxyi m no)-| ower al ky group can
be preparé@ﬁml#bb)CtahbeY#%t%oWW]SW@?% eheheocossidéagirng R, R,

R3, RS Of e SHASLALIGRy Ofe {8 RE 95 9UPnd b Aol OBl Adianakhcghaup o th
hydr oxyam ne or” a | ower Xkox amne in a suitable solvent such as a | ower

al cohol (ecelyl aqprtimmoOHo PF@-#Q)?G‘ Bk BrIHCN Y Wieth a& 9B&se such as

al kal i ”Etr@éd?é:@é@tk?y (&,mgmté'a%ﬁl; at sLeAM L SPPRESE €& Ue i th heating.
Procedure U Conversion of hal 6gen atomto heter ocyclic group The conpound

[1] whereidflRsiq o RInal £ samsiveuier wulthsubbiGaldtepeherersépsl i ¢
group can f¢ gu&gpared apyrés%:\pe i 08 ihercoomoupthill Wetsi Malklkam

corresponding R, R I's halogen atomwith a (substituted or
unsubst i tﬁwm@mmlﬁft@ borofr e gt e e e &lorfeddtsi-ondncaegisecoupl i ng

met hod SuGh Q8- SUadc AP UNd o r@éhpdexﬂ@ssclf&fpldm HeBakl @B GaRokfagarried
out follow ntg t'he procedure as describe in Method A
lammation response or due to abnormal inflammatory

states. In either case, an effective dose of a compound of
the invention may reduce the increased cell adhesion due to
increased VCAM-1 and/or MAJCAM expression by endothelial
cells. Reducing the adhesion observed in the disease state
by 50% can be considered an effective reduction in adhesion.
More preferably, a reduction in ex vivo adhesion by 90%, is
achieved. Most preferably, adhesion mediated by VCAM-1,
MAdCAM and/or CS-1 interaction is abolished by an effective
dose. Clinically, in some instances, effect of the compound

can be observed as a decrease in white cell infiltration
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-59 (, r" i ~1) L vll~~ Procedure V: Oxidation of Sulfur Atom The
conpound [I] wherein the substituent of the R~ group is a lower 10 Jift 2002
al kyl sul finyl group, a |ower alkylsulfonyl group, a thionorpholino-I|ower

al kyl S-oxide group a thionorpholino-lower alkyl S, S dioxide group can be
prepared by oxidizing the conpound [I] wherein the correspondi ng
substituent of the R6 group is a |lower, alkylthio group or a i

t hi onor phoi4f-YiGae iRy 12 GridiHp i R IS Yoxi 3&@@\1‘&’(%? dhserRevtice. g.,
NCPBA, HOZ £ RGO e GO0 MAer N theS Wdhipldhu@ as0lote Rlom®s i@ ionSHoEldheat room
tenperature or under cooling. Procedure W |mdation of hydroxy-|ower alkyl
The conpowfEIent infeaytdian Rre RAmimg sgerede toubIOvigent §PSehe R~ group is
a | over aldgfe grioMp cthi e BOHNHHEY Y n3PeTYrTa8R ¢LaYP a&hesion

2, 5-dzoxo- 1-1 m dazolidinyl group optionally substituted by a [ ower alkyl
group can de ipa@paant ipke welilnagdiivet ioh tlhe addgydang Prpewkiaed n t he
corresponcg;/@?)t%‘l?‘, R3 or the substituent of the R group is a

hydr oxy-1 o al kyl group. The imdation can be carried out by using a
convent i onal nétHded siic it sap v Sidufolfip rRedc ik vier éingir@sidendf t tosunobu

react! on | unfTade dd} %ﬁ]%%ér,e i) 1 sTRE F22ab AN £6AR ARG GA hied out by
reacti ng the conpoun wth a gl | ower al kyl) azodi carboxylate (e.g.,

di et hyl azddimyadeostyilcatle )f o rmulaitiloowsemeitkging @r compauyldplkds plirmalee. g.
tri phenyl I}gs 'e? it e Jm . ~:Syceini.n de or

hydant oi np[o t%glnwalgl hs?%ﬂ%tc%tutr}?% leSY gClcgﬁgrgbg%k;?grér%gp)%bgfﬁ%g'suPtuglr)]I e

or gani ¢ sdlorsnitl ate ogis, cBns®idmd eTHF)fuathart Eppenaturd the- pe€seot50C., The
active ingr inel:_rltonof the present invention are exenplified by the foll ow ng
exanpl es But not 1i'm ted t hereby. -60  ~~~~~ y ¢ Exanpl es Exanple 1:

N- (2, 6- Di chl or Gthen Zepnul@t(idset hoxypHeny hpmepheny aledrirneamgt meldiestier
(1A and N-(2, 6D ¢hl or obe yl ) -9-(2-met nyl) - L n | ani.ne (1B).
1) Pyridi r%’es(e('s."?s%r*r‘f) S del)&“’tgé‘%og gﬁ%ﬁggf gh( ?grt?pg Yhg:2ailfe

but oxycar dnyloprmu-ltayrldsi, ne nmetshyplciestien (4tB6agphrmmankydiocaslgH2Cl2 (100
m.) under N?. The,sol ution cool.ed to 0. C and.triflic hydride.(3 mL)
was added %6, \]/Ewa;%elemctaﬁrs%teir\rlvr%?‘ﬁéﬂeoif £a¢ ?%Egﬁaﬁ%&oﬁ%é gﬁ%%‘a?ﬁé’%ilée- bat h
was renovdahgardiehe (@) xt whe chasrst genedafldy Bnbwat tpobm eéfiperatuar én The

m xture vwas sequen iaIId washed vvithdv\@ter, 1 N Hgl E@g w%er. The

fesul ting (GASCIDI5G CARRRE PEnSPIS  GASRea GPPRERERCO3. TFSl | owed by

wat er, dricedri33389) masd deaparetedablbé btastHaeswasepufi beedgby fl ash

col umm chr omat o phy .(silica gel; eluent: toluene/EtOAc 9: to yield

N (ort el Y R PR o hRORBHEE0EPoRd FoE FoFBUTRE RBby Cest or
(6.2 g). EOMSnotnHz120@riMds xo. tBRe TecapiexturBeokoZ- nmet hoxybenzene
boronic acid (Q.44 nd .anhydr oys K~CD3 (0.84 g). in tol uene/ t 25
o7 5 ey anudbent e A don S hath e o ar e RE By SaER: SObLAPIEd [ Rove ( 1
. 0 g) iIrdinlpainbakhugne ophPdalmPBh3rpcdal, OpardnBegpinwasnaddadnand t he
m xture was K heat ed at i re was cooled, filtered

8Q C for 24 h. The maéu E
t hr ough CEMPEEtARGOETapdPEEEESFHEAFesPRAet (aE2YSREHSUp FACERDAC and washed
with wat eartikelarganopikayer nasaldihhdl 6bSA4)e. gvapetahedn aagokbe)crude
e 2l as okl edoby, b aghiog! uRuehr eOBhagnERhK (5L LSa.aekoog! vent:
N (tert - buboxycanbenybhgd4ac2ingt hoxyphenybhrk- phenyl ahanhaeapet hybrast er
roduct obt ai ned

(050 0, G5V, TLE 380 (Mhs PLoT0cR, SobUL Lop.ol g eguupt ootalned
6.1 ? Qaldminkistration.
The formulations may conveniently be presented in unit
dosage form and may be prepared by any of the methods well
known in the art of pharmacy. BAll methods may include the
step of bringing the active 1ingredient into association with
the carrier which constitutes one or more accessory

ingredients. In general, the formulations are prepared by
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~t G~ ~~~ stirred for (1.5 h. The solution was evaporated. The residue was
di ssolved in CHZC12 (20 nL) and the solution was evaporated. This process
was repeated once nmore and finally the residue was dried under hzglg VAG U,
to yield the TFA salt of 9-(2-nethoxyphenyl)-L-phenyl al ani ne nmet hyl” éster-~*
(2.93 g). ESMsS: nlz 286 (MH+). 9) To a solution of the product obtained
above (2.3,0) (30 fde P ANYiRG PLEALC2138 Thadbaelr dded a
sol ution glfjﬁ dGE?ndg_%c%r?o rgc%zng)%/ﬁel(éﬁl of;il ?el%%o 99 rarL 1Wl % gt i'rriené\.l@aﬁg

M Xt ure WS Seeadd aro widgma drippprigt e rard ofi pr édnﬁév QQVhdeqfheoﬂﬁix!t ure
was washe I t X at.d. 3 ag he
resul ti ng%éz%gllé%n ]:Iauﬂto:/toﬁrllvI \Ka/g’s rhleetr-‘?d gl g%%)eéev por ats‘% 0 gggﬁﬁg

mat eri al & uhief ideds dosed | fastm.col um chr onat ogr aphy (si | | ca geI el uent :

Et OAc/ hexane 1/ £

% (2 6a on or b TL S L (ihs AERES APYSRE AT aF SAE AR e RE) OB2ber
(1.69 g) @hmnnuaﬂmatmmzreaeugw*m the) fomm pfodistrebeainétsabogk é6.1 Q)
was di ssol m xture of HE/ _Me on of Li OH
(nnnohydra%gguf% a??%flﬁ_ %ﬁgfergggégaghgﬁg ”%ZFﬂecéﬂk %?é Was stirred
at roon1ten¥mW&ﬂenmadem'd&dunﬁﬂmf vihet ace iwasipgapdiatedianthéhéoresofiue was
treated w_.th ter. The re uIt|n xture was adjusted to pH 2 with 1N HCL
and the mXxEH"ESRad e APt 5@ Wi hnhF rmTﬁg 8ré%§? *PAy8F was washed with

brine, drisedpandievador airethgu@ous liquid. Formulations for other

N( 2, 6- Exchlorobe l.) - 9- (2- met hoxyphenyl enyl al anipe (0.08 g) (1B)
ESVE: i z G5 @‘-‘]i)dylﬁﬁ’o £1 Cno%?§§ﬁ gllqugg Y l:ﬁe orlgn 09 axq

N—[(S) 2 Bh&nyhpmamm&nyhhﬂ&1©&-m&tbowypbenyh}eLlpémnykﬂbanine tAg A mixture
of 9- thoxy heny phenyl al ani_ne hyI ester drochlo de,  (0.03 Qg),
(S) 2. pnod el 551 6 Co1GTR C0 6! 4o NeePErRUC 6% gy e (0-OPE5} Ghd DY EA
(0.039 nLﬁmpmeBNbEe@5lmhb wasrshsﬁeedaatpaeen1feﬁpesatUme for 18 h. DVF was
renoved and the resi par i ti,on ~ ~lr bet ween Et OQAc and
bt or - T8 B G e i By a0l AP EHCARA WAL ARGISEERERY  aF by wi th 1 00
citric acipdtigsatdinNakHER3 tardecbri. neThdhectesdl Lthggeof gani 6fl alyer was dri ed
(MygS04), evaporated and the residue.was purifjed bg flash col um
chronatogPéﬁﬁ?nstPWEQtdeﬁ cergent f1epE clay et BE 159 P 7 EFHEd to a
N-[(S) - 2- paeayhpr api eryld) the2ofet hoxypheayh) of phepyl as ané hec s hy] ester
(0.0319). ESNB mz 417 (MH). 2) The product obtained above (0.031 g) was
di ssol ved % nPaSkPxt ure of THF/ MeOH (3 ml/0.3 nl). 2N Li OH (0.07 nl) was

added and the mihet Upe-awas tSbineiredigt Fe@B8Y teapetat umerhpzﬁgsdsun The thxture
was evaporated and the residue was treated wt The resultin

m xture waSt88FGsPEE tRFat E%ith AN HC%nd 1% ﬁld%ttdf’@ TWaS e&%?%cgéd with
Et OAc. Theher gaRni Ladidyphidascyesdipd wirt hphaimgcy drdretl ard eeNapor akedat o
yield the title conmpound (0.02 % . ESM5: nlz 903 (M#+) . Exanple 3:

N- (2, 6- Di FPIBEEBERZSYR) FaNe20N6H Pré%%%%h‘éﬁ%/ll?ril??)ﬁ% % ani ne. 1)

2, 6- Di net hoxybaezeReRYPRL e %r(é?s«éxtg)ln\%%td.'o?ﬁmt\lﬁd ndvd Ve drdfolihd . TO
the sol ution was added KzC03

N (tert - bdtdxFésr l?&‘nﬂr)e%r(epr (t}y| Jd}eor?&lﬁé’rﬁ‘{éé’tﬂ 5949 t yr osi ne et hyl
ester (0.9 g), Pd(Ph3P)4 (0.6 g) and water (0.2 nL). The resulting m xture
was heated to 80 _C overni ght. Subsequently Et OQAc and water were added to
the m xt ul&EhedeEr OAc | ayer was dried (MySCa) and evaporated. The residue
was purified by flash col unm chromat ography (silica gel; eluent:
Et OAc/ hexane 1:2) to give
N-(tert-butoxycarbonyl)-9-(2, 6-di net hoxyphenyl)-Lphenyl al ani ne net hyl ester
(380 ng). 2 ) To the product obtained above was added CF3COOH ( 5 nL) and
the m xture was stirred at roomtenperature for 4 h. The excess CF3COCH was
removed under reduced pressure. -63 .. o~~~y ' H '~ E
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The residue was dissolved in CHZC1~ and washed with saturated sodi um™
bi car bonate. The organi c phase was dried (MyS04) and evapor at ed %hg“ 2o
9- (2, 6-di met hoxyphenyl ) - Lphenyl al ani ne net hyl ester (260 ng). W a2
product obtai ned above (190 ng) was dissolved in dry CH2Cl~ ( 10 m) . To
the m xture was added Et3N ( O . 15 nL) and 2, 6-difl uorobenzoyl chloride
(72 ~L) and the m xture was stirredsat roomtenperature for 6 h. LCHZCL~ was
added, and the organi c phase was hed with water, dried (MSQ and
evapor at ed. Hhe i due, was [IU'I!ZI),H- Ry flash col grm chror(mﬂzq 4%ﬁyqﬁ(si l'ica
gel ; elue %a» @kane,, /2%(450 ive w
N-(2 6-di fl ugrobenzoyl) - 4- %& |rrethoxypﬂﬁ17r) R r%/lzﬂ ne met hyl
ester (160 mgf. ESMS: mlz 955 (NWt) . 4) A solutiogn of LiOH (nonohydrate, 12
ng) in 0.4 nL oflllhater was added to a solution off the prggluct obt ai ned
above (90 ng) in THF (5 ni). Few drops of MeOH were added and the mxture
was stirred at roomtenperature overnight. The excess organic sol vent was
renmoved under reduced pressure, water was Rided to the residue and the
resul ting solution was acidigfiedzwi t(bH;)O_lo' ¢igric acid. The resulting solid
was col | ected by f||trat|on s)j\ed)w;h Wwafer and dried to give the title
conpound (70 Mgy ESMS: @ L ( RY . Exanple 9:
N- (2, 6- Di chl or obenzoyl ) - 9- &z_t hi enyl ) - Lphenyl al ani ne net hyl ester (4A) and
. N-(2,6Di chl orobenzoyl )-4%(2-thi epyl ) -L-phenyl al anine (4B). 1) To a
m xture of 2-thienylboronic acid (1.13S g) and anhydrous KZQ03 (2.23 g) in
t ol uene/ DVENEPSIAL R, sSmap (ARfe?T NITREE adiedl atBer usyARods are the
N-(tert- bggggyggr BERY h+OLbbkl uor omet hanesul fonyl ) - L-tyrosi ne net hyl ester
(3.92 g) in m. of toluene. Pd(PPh3)4 (1.9 g) was added and the m xture
was heat ed at 8beCcopproapcth ofafthe fsuBRlaorklupras shivawrmaeeEkaapléyl the
crude mat purifi 6 |, flash col um
chr omat ogrggg%)t%ﬁstel %a lée%qelegllél?efnt%ayEg)SlAcaﬁheeéaa%eedlb%) to yield
N- (t ent - but oxydéar bewyldeng1n2t 1 eggryorngheiy talearfioramudeat Nyl loster$alBl g).
ESIVB mz S i t vee(1.53
in CHZCﬁQ% %gﬂ?r)f awzzi—)g gi; dgg %F%t”%%%{e tgge écﬁgqﬁt;(}?%?msogl??r?gd for
1 5 h at tbenfpempéﬁat[lirlé TPlﬂiearnfvétld”—r ethﬁaneceﬁ/,aporat ed. The resi due was
partitioned be e 2 ) RN Sf | r was
separ at ed, wasthglg \r/é\no?r?%t?:cllr?é ¢ r%_e%@gr %dgugNglfg/%Sor at e to gﬁ%egxg
4(2-thi enﬁb)fmulphéiﬁyl allatiene @etthIXYéstgeﬁOUFI'helﬁ rass egse v tr eat ed wi t h a
sol ution of 10 C [0V HC t
262 (M) . :?owa]cnéi;("t’%gel%é tﬁe %% P?lob%algﬁ déébovgg(ggisg? In CHZCI ?
(5 m) coqpapqung DhEA @0. 923tnatk) ga‘totm C amasnaidtie dy oWl utd oretofazolyl
2, 6- d|chI | .ch i Xt uge was
warmed to %gg tzée)ér/rper %ﬁéjéﬂg%%Qg%lg?rﬂ%g f%?%%ghgl #vvashe ggaglent iygl |y
wi th wat efurthNeHClessaedrat ed NaHC03 and brine. The organic |ayer was dried

S04 d |
((:WOma% ogs\agﬁgg?%? chg tflge Fﬁébgwjﬁé %E)Cﬁg/ ﬁ%x@nzﬁ% 1 J%# fo|rel d
N- (2, 6-di ekbopdbenzogl ) - Aa(LQt hi wagh) - Laghenyiredegamie netdgdd est é¢ @0, 15 g)

<(1I|4'sb\)sol ve%?h%a?ngggure o% T&éﬁ%&?&%u&n%/ ghﬁf;g%glxagovﬁ%%ghlof tl_hwadip

(rmonohydr atergddiaghasna 2ent. of awataema\ﬂ.as nmtcmld snd tshechmag i esedsustirred

1 catod weTROual of PRRGS R DTur 8 has SRar oLt T B 3 AN T S

extract edasi & ho&t OMw. s@he ext cattiwas swddhed wit h brine, dried (MyS04) and

evaporated to vyield,. i_Ghl or yl)-4-(2:1hi l:).-L- | al. ani ne
(0.08 g) (4B) W Elhe #F%%Egga?%ﬁg‘) WENEOYEA dah FFLE%Q%QEC' e e

N- (2, 6- Di ehhvenbenzayl neghéd- rerhox pphiedy lamidepiremd avanfinmsisl) A sol ution
of 2,6-dichlor n I ( i 1 0 a
sol ution of anplll?%e%g%la%ms%l ut F‘onpe$§b%)lr od;tl El:gg!rgr:et?ch("\%oerﬂsr%de\rmfjl % 5(1 0
g) and DI EAl{2therab)f iwn tOHACE- %Q@Pﬁu)?d THe Inli xewre W/aétstuherleecb%ltlﬁoom
tenperatu 2 h s & lu %ga?g a

washed su%%reég%?/e(? ub l;l- ghénoﬁ%{g%ng%logn tt??)?lréegr;ﬂhg'or an%ngolvgl;;gerr’ ags
dried (MyBO-Hownda ebaper aned, sand ahke r egidaetway Me@msrttala izelvénbm Et OAC
and hexanes to yield 1.96 g of N-(2,6-djgchl orobenzoyl)-D-tyrosine nethyl
ester. ESMS: mz 369 (MH). 2) Triflic anhydride (0.27 nmL) was added slowy
to an ice-cold solution of the product obtained above (0.5 g) in CH2C12
containing pyridine (0.33 nL). The m xture was stirred for 2.5 h and was
washed successively with water, 1 N HCl, satd. NaHCO03 and water. The
organic |layer was dried (MyS04), evaporated and the residue was purified by
fI ash col um chr omat ography (silica“gel; eluent: toluene/EtOAc 9:1) to
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3) Pd (PPh3) Q (0. 09 g) was added to a suspension of 2methoxybenzene
boronic acid (0.082 g), K=C03 (0.16 g) and the product obtained above
(0.214 g) in toluene/DVE (4 /0.9 nL) under N2. The m xture was h@ vie‘d o
80 C far 29 h, cooled, filtered and the sol vent was evapor at ed. 'ﬂ &si due
was taken up with Et OAc, washed with water, dried (MyS04) and evaporat ed.
The crude product  was. Ul’lfled y flash coI m, chr t ograph gel ;
el uent : ﬁ&ene?ﬁe&%l fa%”?n S 928 5 86 Cteg FEOUAP Y d SLhi &R

N- (2, 6di chla(mr ddn@nzeyb) 19}1( ZaWEidm))ey‘phﬁj’l’)EH) aﬁiﬁbemadnajl asymehemtdyl fest er.
ESVMS: i z 958 ( oduct opt aj ped ( ny) was hydr ol yzed
with Li OH% RS mEIOzfr ﬁ%&( as® HERR ¢ béggf o?Be ggl |~~~ ;
i), n; prepagraiej BuHd ExANplee élel@cllgé&ef25mﬁ@r0fortdlﬁ1ﬁd t&&@on@ogmd

ESIVE: z 444 (NHi). . 195 C. Exanple .

N- (2, 6- Di SHEbro ayﬂ%‘é (Bt RHt h&&p?%]f@]rﬁ B hAL Y AFLAF née - By 1¥*Howi ng

g 28 ?fl\iﬂr_rﬁ mrmqeduw aaklémrmhetél Tdbe:btdddtﬁa ceepgund nageoopt ghaed., ESME: nl z
N- (2, 6- Di éhlké‘lldbeh%%%) hzvd(r?%fdi rfé‘?ﬁ’%??ﬁh@ny‘le) -9 phEMF A -anfHeCntet §P est er

(7A) and N0Za8:DinedH0r obenaoyl - 8- [ 2.6l et haxyphenyl )mdpheny] gbaniae
(7B). 1) 1, 3-Di nethoxybenzene (9 g) was dissolved in freshly distilled THF

(10 nL) . ‘$hi%s rsdlanMeon KiMeboopedos ™ PR XY it Fr BULTE§2h 7Rlt te oM

sol ution iynphgxanes)puBs) added dnopwisembeathen ¢@ sk 5@ Ut(ie0l.. , Thea ol Xt ure
was stirred at -78 Cfor 1 h, then warmed to room tenperature "and stirred

for 1 h. TRE)pestt phdadibicur 8anas el Aysirr*ide. 788 ¢ andBeNeb) 3B (6. 7
m.) was addedinthe jmexture was allowed to warmto roomtenperature and
stirred overni ht Water (10 nL) was added, and the m xture was stirred for
0.5 h, acidifid@et SPYD i ERNaRS | eehBFECEnd X% rARY eQDRI 1 HENOMQE The
extract Was:diiiad (M @&ﬁd@ﬂ@&@ieﬁegeget%me for example, CHxCls,

2, 6-di net hoxybenzeneboronic acid, which was used w thout further

purificat il‘Bﬁr PMPTIRE gt Jetiet U BBt AP AEECAbOVE Y -8R )i Uhd KT (@ 3¢y wer e
suspended 4i. the

N- (2, 6-di chI or obe%%%ylr%&%e -tlé%orgt; Em&)r%hi; aﬁ.@%%@?’ e%?%frer(aoblg 3t
Pd(Ph3P)4r¢>6m3tg)npe\matexrre(0 9 nL) and the m xture was heated at 80 C for 6
h. After COO|I t water V\eeadd to th XL yr eEtOAc
phase was dri e Cﬁ%ens 5?3 & O“Tr?gfdr%%‘? dugm%%ﬁ%u FFIZ &flash
col um chsemat o.gfeaﬁwf (\sitmcahgelreaeiuﬁem deﬁivatrveylof +lhe, ~compoun_d

~~: /h t :
(i (2, odi ARLOf obBREOFATGID 6 iRt RBxy ety 12t idherfr- & an B ATHY
ester (7Arhl3yidee,pr aduckachtiaienecatrave (£.4. Q) awas ek tssol| weickH n g y THF

(5 n). Ta ol uti on was S ut|o of Li.OH aoh

in 05 n" o%rﬁ/ﬁ?‘SPO;ﬁd Eubi ev{?qb’f%’blge 2 oF° Thea M lfljt(‘e %a}'sdy erreJdtlrélt room
t enper at ubehtor carboxgnd cevsapior atedg . The masiedueandasidicesolivad daetat er and
acidified with loo citric,agid. The se arated solid was_collected by
filtrati oﬁcz’iﬁg " dAEY rtl?)egll%g EPRLE! SheA NS pERLERELS L

N( 2, 6- di chherobenzayhpu®- Lazbasm rmat hD)Qq)]heﬂytl )oit phierhyhal anigwel veldt NVR
(300M—Iz. DVSO- :.cS 2.9 (dd ( 4 .72 (m
1H) , 6.7 (d, g page Cff% |‘_%h’=°|)c:%es§’ 19'2%‘“ i °rE§K?é§: r’?f"f@ () 472
([MH)-).DERANPDHA8, DBU, Eth), an alkali metal hydride (e.g., NaH,
N-(2,6-Di¢g robenzo 2- thox hen I) henyl gl ani ne 1 gas was
bubbl ed |h?h9an %t h%%lé%lﬁ%]e sof‘ |°8%¥of FONGIY RO RledlfT 9

N- (t ert - bal bay¢amtearl )hyﬂdboqam Ic-ap:itemdtaé aneng. (5 NpPHGNRG tHHECOW) Xt e was
| eft over mte it ure. h parate sql.id was col,l ected by
f||trat|o%m€v§a§hmt r%er an alg]- Hed £6 § g\}/(e(ié H}OEtSl q[ sal t
of 4-br orrmeLgphemmlomleamm@)thyh asiwerr E,Bk@lanrkzl??&\e(tW)saltZ @ & EA (6.

1 nm) was_a dto pensi on heH aIt bta| ed above (3.2.9) in
Grd- T i n YRR R e Sl € S b ady T R-gr ¢ Wadh;

2, 6-di chl 5®bbenmyla1:hbﬂ)linde & tth Mok tian (]Tlpe:kaxwenme.aﬁd tBe (oOHXiur e was
stirred oyern nhght a% roomtenperature. The solvent was renoved and the
resi due was par i t16fied between 1N HC1_ggd Et OAc. The organic |ayer was
separ ated, washed with brine and evaporated. The product was purified by
flash col umm chronmat ography (silica gel; eluent: hexanes/ EtQAc 9:1) to



- 68 1 -~? ,1~'~ ~~"~~Jr yield 3.9 g of

N- (2, 6- dlchlorobenzoyl) 9- brono- Lphenyl al ani ne ethyl ester. ESN® miz 445
(MH). 3) PdtPPh3)4 (1.61 g) was added to a suspension of 2nethoxibenzene
boronic acid (1.5 g), K2C03 (2.83 g) and the product obtai ned above (3.65
g) in DME (50 nL) under Ar. The m xture was heated at 80 C for 24 h,
cooled, filtered and the sol vent was evaporated. The residue was taken up
in Et OAc and t Heh&t eadvesdl Lﬁaronbwwe\)«%ﬁ@@ Wi TOM wan#r ,ondy i il @imd does

evapor at e%tﬂmg@ékgggagg%gm%e'nfs'a%qow a%-%flo%o' WBL Chy S 0T @Rfw (si i ca

gel ; eluent: hexanes
N-(2 6- di chHe€bbenEbyd,) - QHFZHQMHGX¥Wh§NyIPMﬁophéWWZﬁnﬁurﬂpkn¢w¢ ester.

ESMES: MZ N% IM| (ﬁém&g¥ , i 1 nL
of HzO was %i# otgesggutlon of t %?ég% uct obtalgeg %b00&¥2ngég)gln
THF/NbOH(Ebmneddtwmg ahd-30e°ariva ure® Was stirred for 1.5 h. The sol vent
was renoved and:%he resi due was dls%okﬁed in water. The sol ution was

acidified to pH? Wih TRPEEISIAR P Ep&hitdd FUR Wk cdl FREPRYYDY

filtrati Ol’grdlmﬁhﬂﬂu Whd hcapt &d abdt aby - 8r tetlvé ot gbvel t hechbl| ewgoarowRd. The
follow ng c npounds %Exa nple 9 to~ 19) were Pre%ared b a procedure simlar
to the Ex eep-le ER 1gg to the ‘type o e est group to be

&gz(w%nﬁxﬁﬁnzﬁ?ﬂeﬂaﬁglg dwatrbqwabemélmlg mﬁecswééll pnipe, ESHR, mz
N- (2, 6- Di &H%‘Hob@ﬁﬁmc@d(iﬁsgetr*ﬁ%kho&m@ﬁw‘; viphedl| afdfi he: IESVE:

nmz 509 (Mda), S0Zi {ﬁéfﬂeauctﬁ&am%fhé- catalyst (e.g., palladium
N- (2, 6-Di chl orobenzo % -4-(2,9, 6trinmet hoxyphenyl)-L- henylalanlne - 69 1

~ ~[1,1t~°] wvmfsd RRE 309 @0d+)the 5b12k€( [ KPRy e~5)ter BGAHR ecan. be

N- (2, 6- Di il ircahenzeyby- & (éom;lé@fpo@aﬁdb@%&oxyﬁmengkhmbi@hewl abaai.ne.
ESMS: mz 509 (M) , 507 ( [MH-) . Exanp

N (2, 6- Di eHikotloeHzNA )aglwes di éﬁﬁdiyﬁﬁéﬁw)eplwma@laww ESVBE 1T Z

502 (MH) an SPBy(-LMEL )atk 2)EB“"@BI\:%rl"'(e , benzyl ester), an _ aryl
N- (2, 6-Di chloro%enzoyl) et hoxy- 6nethoxypheny )-L- phenyialanlne ESMS:

m z 488 (ﬁﬁ¢pr 4g6g{(m4QMegyl ester) and the

{(3) The conversion of the carboxyl group into an ester
group, an amide group or tetrazolyl group or conversion of
the compound into a pharmaceutically acceptable salt
thereof can be carried out by a conventicnal method.
Particularly, the conversion of the carboxyl group into an
ester group or an amide group can be carried out 1in a
similar manner as described in Method A-(1). The conversion
of the carboxyl group into tetrazolyl group is detailed in

Procedure N below.

Method B:
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Exanpl e 15.

N- (2, 6-Di chl orobenzoyl) - 4- (2 [ N-(tertbutyl)sul famoyl ] phenyl ] - L- gHenylialémd n
e methyl ester. 2-[N-(tert-Butyl)sul fanoyl]benzeneboronic acid (0.9 g) was
di ssolved in DME (10 nmL). To this solution was added K2C03 (0.1 g),

N- (2, 6-di chl or obenzoyl ) - 9- brono- Lphenyl al ani ne net hyl ester (0.1 g),
Pd(Ph3P)4 (0.1 g) and water (0.2 nL). The m xture was heated at 80 C
overnight. After cooling _C?Ac and water were added to the nixtRire. The

Et OAc phase pas dezi edcﬁ Bx¥il ter ed and evapopat edz TheH{),e{: _Q:e?“was

purified pé gyln cHWomat ogr aphy (5| lica, Et @AC/ hexanes
1 2) to gi rrdf(,? the titlte o@poun Q58 (( Na] ~). Exanple
N—(2 6- Di chIRor obpwgoyl)-4-[ 2- [N—(tq\r,]t but yl ) sul far'?oyl ] phgnry! ] - L- phenyl al ani n
e.

N-(2, 6-Di chl orobenzoyl)-9-[2-[N-(tertbutyl)sul fanoyl ] phenyl ] - L-phenyl al anin
e methyl ester (75 ng) was dissolved in I—F5(5 m.) and to this solution was
added a solution of Li OH (mgpohydr at @H,), '@Rq n water (0.9 nlL). Few drops
of MeOH were added and the, tu)b was st|Wred at room tenperature

overni ght. The m xtlre wa® "Hﬂ Bo A~ -~ ~7r. t"i.. evaporated,
water was added to the residie and the mixture was acidified with | oo

citric acid. The separated Bolid wag collected by filtration, washed with
wat er and drled to gjve 60 of the title conpound. ESNS: mz 549 (MH)
547 ([ M Frfln E?anb?ealﬁeav1ng group and other symbols are the

N- (2, 6- D ghler ghenre®ilneft-dswllf anmoyl phenyl ) L- phenyl al ani ne. 1)

N- (2, 6-Di chl orobenzoyl )-4-[2-(N-(tertbutyl)sul fanoyl ] phenyl]-L-phenyl al ani n
e methyl ester (130 ng) was dissolved in TFA (2 nL), to this solution was
added ani sole 2Q )odrddoa dheHl i Mas; St iddedba dufe%%méc?@ff ature for

6 h. TFA was renoved under reduced pressure to give 1
N- (2, 6-di chl or dBeénzB§8FLang2gul ¢anpytphemfl )the pﬁ@ﬁy\péaaniﬂé netitl  @ster.

ESMS: 'z caRboMdthb s he THE-mRI1QAUGL) obt ai ned above (100 ng) was hydrol yzed
in a simlar manner as described in Exa le 16 to give 80 ng of the title

conpound. ESMS:( 2 £493 1N |, U9E9Ie%‘[MHHOUExaﬁpltéelgompound of the

N-(2,6-Di e | )it (Magnzam! 0¥l RReNY g, L- nyl al ani ne. 1
N—EZ -Di EEF§P3%32§%¥ ggt‘{ga sul fanoyl E il ) - L) henyl 3%nla$§%t hyl Iester :
Py

(100 ng) was di(Ssol gedvert andydritus cpy e QIBOLPFL) OfTotltlﬁl Feolkitinn was
added benzgyhoaRLonKiHS (2P sdddr apdodhhe Hhxgmaewa%o%bl rregcdéto ; 1y at

room tenperature under N2. Et OAc and satd. NaHCO03 wer e’ add e mxture
and the ESOABPphake awaphmanééu\m‘lt:hllm mepteﬁble@ ERESOoyhendoévapbf at ed.
The resi dyg¥aSs (PULIH I by flash col um chromat ography (silica gel;

el uent: Et OAc hexanes 1:2) to give

N- (2, 6- di chl or Blsempégis) 4] zm(elxlit@@rvzm SHcENDY | Ppiegl - hagieasyl e o ne

met hyl estg {1ifius thlaheluTfonv 1ok y A€ oRpoduct obt ai ned above was
hydr ol yzed ?naa s|'lm'lqu(a)r]'ﬁorﬂnt-*?nnéarneaéJ gen ri b Ia’i n anple 16 to give 80 ng of

the title conpddihd. TTESI\/SOWPAZL@SL‘@PMF?M ®tanpke daxried out by a
N- (2, 6-Di | | | h h | ani
( EQ%%RP?QEQ‘!{ )a ggtn S f opy! L gh e”yédz&kgx%ggﬁ%gégi

Thetltle conpound was pr are procedure si'mi’'lar to
repl aci ngmbéhzdyl(fehl @'Ielf@@'ewcleh ofc Guzukgveoupling3gethmidkd] (p) Suzuki

et al., Synth. Commun. 1981, 11, 513, (b) Suzuki, Pure and
Appl. Ché;T 1985, 57, 1749-1758, (c} Suzuki et al., Chem.
Rev. 1995, 95, 2457-2483, (d) Shieh et al., J. Org. Chem.
1992, 57, 379-381), {e} Martin et al., Acta Chemica
Scandinavica, 1993, 47, 221-230.)

The coupling reaction can be carried out, for example,

at a temperature of room temperature to 100 °C, preferably
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The foll ow ng conmpounds (Exanples 20 and 21) were prepared by a simlar
procedure and deprotection nethod as outlined in Exanples 15 ahd 181 ©{
respectively. Exanple 20.

~1- (2, 6- Di chl or obenzoyl ) -9-[ 2- (Nnet hyl sul f anoyl ) phenyl ] - L- phenyl al ani ne.
ESM5S: mz 505 ([MH -). Exanple 21. .

N- (2, 6-Di chl orobenzoyl ) -4-[ 2-§N, Ndi et hyl sul f apoyl ) phenyl | - L- phenyl al ani ne.
ESMS: ni z a1 ( ERMARXRLuBeandt e 882 . °ON-£2, 8-08 cHior 6BerfZy1 Hrosencet eht

but oxycar |_.am.nQ) v L i :

2 (Lot BUEOS RO L i IRRS] R I8eity pgd; o P358 (8481 eqfi th
N- (2, 6-di dhloagelmenz oyhyed-daranpabplfefPhal dm nan netriggin iest £31 ¢270. nffheby a

simlar pr re described in S:15 t i 250 f

% (2, o SR eSS SO [T e B R ok ar bamy it 585 oRBATT) 8bsReRdtal ani n
e net hyl edtsenrbESNGE: mbrp3adg( Medct 29n Thé opr cohentp laht at okdeadpovOMEIO ny)
was hydr ol d,jn a siml.ar manner as described in Exanple 16 to give 35 ng
of the ti OVE c8iotras Eéﬁé:“rr%gt%z‘s‘fo( 'y, 527 ( [MH-) -72 Exanple 23.
N- (2, 6- Di chl or dlzenzthd ) edr¢2r alronoplie s tlerd pheoyh al e nearbokyN- grodp

6- Di chl or ghenzoyl -9-.[.2- . _

t ert but oxy€&r %gnfla)zfrﬁlﬁe(% p%g%gf%‘:)c-?_r-%h%%y’f%l MEFRRABTASI “ester (90 ng) was
treated with TRA)( IrHd)cdove 2sbhoat of oamrderper aj it IxcesssT&A wasupenoved
in vacuo to give N(2,6-dichlorobenzoyl)-4-(2-am nophenyl)-L-phenyl al ani ne
oty osClr CTRROES GEO9P THe. ARG K SR o RYAFBRGEE FA LAY
simlar nmarkeptadldesedlbedann bexamgtei dd batgiaveddimg ofo thethbdl a-
conpound. E?NB mz 429 (WMH ) Exanple 29.

N- (2, 6-Di dhlor obenzoyl ) - 4- (2( met hanesul f onyl am no) phenyl ] - L- phenyl al ani ne.
1) N-(2,6-D chl orobenzoyl)-4-(2-am nophenyl ) -Lphenyl al ani ne net hyl ester
TFA salt (90nmg) was dissolved in dry CHZC12 (5 nmL) . To this solution was
added EtS&-@(S%LEE) and MsC (30 ~.L). The mixture was stirred at room
tenperature for 3 h and digkuted with water. The organi c phase was dried
(MyS04) and evapqrated te1g Ve Il

N- (2, 6di chl B be%rojfﬁ'ﬂ@?{,\gz’)f met hane’) foﬁjl/{r\ﬁ'ﬂ‘b)@,ﬁesnnﬁef- Lphenyl al ani ne
met hyl estgé e pPoduct —ebtei “‘%am Weis'? hydr ol yZed Tn aé simlar
manner as d ribdd in Exanple 16 to fifve 70 ng of the title conpound:

ESMS: mz 5 (M) . Exanpl e 25.

N- (2, 6-Di chl or obeni'l‘ﬂ/l )-4-[2(acetyl am no) ] pI%'HyI ] - L- phenyl al ani ne. 1)

N- (2, 6-Di chl orobenzoyl ) - 9- (2-am nophenyl ) - Lphenyl al ani ne neghyl ester TFA
salt (90 ng) was dissolved jidry THF (5 ni) ., Ac~® (&, EL) Tapd DI EA
(160E~L) were RUdedZandClitiecpi>Xture was stirreeat ir gam,tenpéralUre for 12
h. Et OAc was a qdfe resul—t—i'mg—rr'i’xturB2 Qext,’jfa@t ed with water. The
or gani ¢ phase driktd (MySCa) and -73 R3

lla) Ui

(wherein symbols are the same as defined above.)

The compound of the formula [I] can be also prepared

by:

‘ (1) converting the compound [IV] to the corresponding
organotin compound (e.g., the compound of the formula
(VII]),

(2) reacting the compound [VII] with a compound of the
formula ([VIII):
R®-X [VIII]
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,1(i~_ "n-~_" evaporated to give
N-(2 6- di chl or obenzoyl ) - 9- [ 2(acetyl am no) ] phenyl ] L- phenyl al ani ne thyI
ester. 2) The product obtained above was hydrolyzed in a simlan
described in Exanple 16 to gi've 60 ng of the title conmpound; ESMS: niz 971
(MH). Exanple 26.
N- (2, 6- Di chl orobenzoyl ) - 9-[ 2( met hoxycar bonyl am no) phenyl ] - L- phenyl al ani ne.
1) N-(2, 6- Di chl shelsearoyX ) 19- (2- AR VAOPheaBAYR LphEn\A alisni Abenestame  @st er
TFA salt (9Q Erg)3 V\%%&%Lssol ved in THF (5 nL) and to this solution was added
Dl EA (160L) an % (20L). The m xture was stirred at roomtenperature
for 12 h. After (dsuslonvedtiny dshsheshekngERappld XHe compound of the
N-(2,6-dic n I) 2 rb m .no) enylalanine
met hyl est gé%gggoﬁél negltk s %g@g%ucﬁ%ﬁailgfg%%éedmé Caydr olyzed in
a simlar mannerK4as @I:mv:erbedgl rttt‘ﬂanplreoxt‘ylt oggbup X nghef tdeuliineg
conpound; ..,z . 487 (
(260D cRPOPaBEHZ 4EP. S NENT RRURY | 2 ABS e TR dhefgi s 50 ¥k, 1)
N- (2, 6- Di chkonpbenzoyl )pﬁamaaemnmplaémyfl ) atpdenyb bé arsaie rrEhlayleoést erf TFA
salt (90 ngé S d(IjSSO| v%d in EtOH (5 nm). To this solution was added
formalin ( %ﬁ R°HCE (239 ~L) and NaCNBH3 (36 ng). The m xture was
stirred for O. SEhampleeomft ecrmerlataﬂmgtdjleou;a X: b smaxtharlegenofa tinObhd. 5
m.) and 1N HClﬁég é gc% a the m xture was stirred overnight.
Addi ti onal @ uRas™ HB@BeﬁH PR r‘ﬁ")@’t WHéEWas stirred for 0.5 h. The
m xture was neufrpl i 7hd wcbhvhaH@@3 ard e)ﬁtfeactcﬁﬂnp/mdrm Et(QAc. Tihe cewdi ned

extracts were drjed S09 n por at d to

N (o0 i R SraBbiDosEous (R R B RePhgicar oy FFagF « L idnysemh fre

net hyl estiey. reéétinep tbe~tonrpduno\/ y1tz,]~~mt1h Sheka2) kyha.praducd . bt ai ned
above was h drolgé g in.a SI manner as described in Exanple 16 to give
70 1o of (HEETET BV ERhBothd & ESHS: THEE GEI (DT BihpFeTBgIatare. o

N- (2, 6- Di chor abenge¥lrbrQn(3- wWiei dophkamd Jathiplenyt abanroetol)i110°c, in

N- (2, 6- Di chl or obenzoyl ) - 4- ( 2- ami nophenyl ) - Lphenyl al ani ne net hyl ester TFA
salt S90 ni)eweyegiedss ved iterak THE Y EPheyylagosphsngbpatiedivas aded
chl orosul f&@Yéda§9ﬁxY§n%eg(22L§§H and atnh%l@a)ﬁtlw &Rt Migd gd PN
tenperature for he m xture was neutral zed wi th NaHCO3 an extracted
wi th Et OAcsolimentopdi ned eedafredefrpaceywere dhicd AagSONCtarshiisturb
evapor at edey2) JH61 LR§1 due ANy Ol ygﬁgm,%ne,a ataktﬂé DRSS dgeer i bed
in Exanple 16 to give, after HPLC purification ( 60 o MeCN lo0
CF3COCOH, 4P¥Fo #HED)or, Bonimfyreaokieyeof.the title corrpound ESI\/B: mz 972
(MH). Exanpl e

N- (2, 6-Di chl oroﬁenzo;?le) 6OFI2)l%rl\llgNdreac%l gmcﬁao beme(’tahrorxlye er%‘/llt)-Eyphaenyl al
ani ne. 1) Qomethmokyrsl (NN ﬁetlhyllam o) bleerzene -i9oronf el bte d amasp ciowpl ed

N (2, 6-di 17 GFEbenEay | T8 E TN T hyT iy b el Rey Breny - pheny! a

ani ne net hgl. ,esmegewThéhgmepanatl Ed oEngte ,b8bonb@8adil@8&nd the coupl i ng

\\\\\

reacti on was caf r| eéj Qu%m rea gr aanper C{%%rcjt scrl t%edfl Ile 7. 2)
The product obt al%edoa% VeI wash G283 PN CETEMRT S St Ser as es¢Cr i bed

in Exanpl eat7 &otginperhhearki tlfe m:mnpouadpeESMSre mtp 98D (NHli )preferably
at a temperature of 80°C to 120 °C, in the presence of
tetrakis (triphenylphosphine)palladium in an organic
solvent. The organic solvent can be selected from any one
which does not disturb the coupling reaction, for example,
toluene, DME, DMF, H;0 or a mixture thereof.
(3} The conversion of ester group into carboxyl group

can be carried out according to Method A-(2).
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Exanpl e 30. N-(2, 6-Di chl orobenzoyl)-9-(2-hydroxyphenyl ) -Lphenyl al ani ne. -75
Lin.. ~4" 1) BBr; ( 1 nm, IMin CHCl_) was added to a CHzZCl= ( Om,;)
solution of N-i2,6-dichlorobenzoyl)-9-(2met hoxyphenyl)-L--phenyh &l aki netds
met hyl ester (0.215 g) at O Cwth stirring and the solution was slowy
warmed to roomtenperature. The mxture was stirred for 3 h and quenched
with EtOH The s | vent was renoved %nd t he r§5|due was taken up in EtQAc.
The sol uti on. fed°WEhZs8Pd° NaﬁQC’ilg)fxfy | |OVP by 17 i PRt ebr PEAUPMySOy

% ard eva@?rabaddeThgﬁbesldu§ wa§t¢uwéiypdghynﬁ1gsh cphuﬁmafhn@ﬂaémgpaphy
silica ge e . hexanes e 0.,105 0
(2 6 o) SRSy T3 LB 3PNt B3 HERY | oL pRETPEIAN T MR edrer

ESMS: mz (399 (MHr). 2) To a solution of the product obtained above |10.03
g) in THF/ MeCH (2 nL/ 0.2 s added a solution of Li OH (rmnohydrate 9
my) in 0.2 nL & %?%wpahadt Het XPEY 6 AP STRAFEM Pér CPIASHS IMgbnt he

t enper atub@mpﬂme,ds@ﬁ/ame wagsrm@m)vpm@pd the residue was di ssolved in
wat er. The m xture vvas aC| dified to pH 2 with 1IN HCL and the precipitated

solid was col |l ectRed filtration, washed with water and air dried to gi ve
0.02S g of thng @ Qund. yESME: Mz 930 (Mi+). Exanple 31.
N-(2,6-Dichloro -9- (2 hydr oxy- 6net hoxyphenyl ) - L- phenyl al ani ne. 1)

N- (2, 6-Di chl or obegzoyl ) - 4- (2, 6- di net hoxyphenyl ) - Lphenyl al ani ne, ethyl ester
(0.16 g, prepared in a fashion simlar to that of the methyl ester
described in Exanple 8) was di ssolved in anhydrous CH2Cl~ (8 nL). The

sol ution wasreqel ed 18 a7&a@ogﬂé¢x BRI (9n&6t AL, olhMrS@lydbdar idrLHAGd~) was

added. The mixture was allo towarmto O C, and stirred at that
t enper at uUF8MFOra2 RefEME i 3PV R, wad HUbERFUSHMBPURSY nefl tther obprmula
t enper at une rard .quenched with satd. NaHCC3 (5 nL). The m xture was stirred
for 1 h, and diluted with CH~C1~. The organi c phase was drred (~1gSO~) and
-76 4~n concentrat ed. Th residﬂﬁ ﬁ/as purified by flash col um
chr omat ogr aphy (sil Cdrb,) luent!'?Et OAc/ hexanes 1:2) to give 90 ng of
N- (2, 6-dichl or % - hydr oxy- 6met hoxyphenyl ) - L- phenyl al ani ne et hyl
ester. ESMS: ni'z2 (M—|+) . 2) The product obtained above (0.04 g) was
hydrol yzed in a si m | ar manner as described in Exanple 1 to give 35 ng of
the title conmpound. ESMS: mlz 960 (M+). Exanple 32
N- ( 2, 6- Di Ehegeébetrey|syhqlz. (o rERtRXas phehingd lakehyralansakt 1) To
a sol uti oRngkcble gy odet ohtAlfietbdd) EXRTRLE 3:l) hD- b1l M 42 M)
under N= was a CO (0.11 g) and the mxture was stirred for 30 mn.
A sol uti oﬁyaﬁhsﬁeﬁz@@mef(mlmq @hoyemﬁogf L eenseididd aindr e det PRt ur e
was heat edgate ;a0 L h 08, 6q huwf was 4 eypy@%ﬁ@%&@%%l dyf V@S, Paf et i oned
bet ween Et OAc and water. The | ayer was washed with brine, dried
(MyS04), dadizespyeratdd thTahéior"é%ﬂlmFb Wels] p(ﬁlmrecﬁfbya‘-’rlldas“rﬂclcﬁ@nn
chromat ogr aphy ofsi Li,¢a 38 I efxy hexanes, e%aécre]dlc) to give 0.86 ng of
N- (2, 6-dichloro enzo&?’ S]d[ Z[?rr\}gt hoxycar bonyl rét 0X phenyl ] - L- phenyl al ani n
e net hyl ester .(l1ESMBndensiBH6 qumpzaumellpfrac)]duclttfbmfm reehphove ¢0. 86 g)
was hydrolyze Si .manner as described in Exanple 1 to give 0.6 g
of the tithe g8w8§ﬁd G IR, (MH ). Exanple 33.
N- (2, 6-Di chl or obenzoyl ) - &I 2( cyanonet hoxy) phenyl J- L- phenyl al ani ne net hyl
ester The title coppgupdlvadgprepdtld in a sinilar manner as described for
Exanpl e 32 starting ffomy”
N- (2, 6di chl or oA OYRY™ 4- ( 2- JJ;Ldr oxyphenyl ) - L- phenyl al ani ne nethyl ester and
bronDacetOﬂé%é&kethgsggmbgﬁ% are Qhe same as defined above or a salt

thereof by the similar manner as described above,

(2) converting the hydroxyl group of the resulting
compound into a leaving group by the conventional method.
For example, the conversion of the hydroxy group into

trifluoromethanesulfonyloxy group can be carried out by
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-77 -1 ~ J~~L ~~::a? The follow ng conpounds were obtained in an anal ogous
manner starting from 1

N- (2, 6-di chl or obenzoyl ) - 9- (2hydr oxyphenyl ) - L- phenyl al ani ne net hyl gst‘ér
reacting with requisite halides. TABLE 1 C | i wl R~ Cl O COH i

m zExanpl esR (M+ ) 39- Q( CH2) 3CH398635- OCHZCH ( M2 ) z9 8 636-0 (CH?Z)

5o141Nesss B B %SS% ARV EREEN 8 SNEE a8 e PoeRhre Tgt @

base(e.qg. pyridine, NEt3, DIEA) 1in an organic solvent

’]ﬂ'ﬂ

(e.g., CH;Cl,, THF or a mixture thereof).

The compound [III} may be prepared by:

(1) condensing the compound of the formula {VIa]:
R®
fHZ)n E‘t_‘ >X (Via]

P~HN"R*
wherein P 1s a protecting group for an amino group and
other symbols are the same as defined above with the
compound [V] by a conventional aryl coupling method which
1s well known as Suzuki coupling method,

(2) removing the protecting group for the amino group of
the resulting compound.

The protecting group for the amino group can be
selected from a conventional protecting group for an amino
group, for example, a substituted or unsubstituted aryl-
lower alkoxycarbonyl group (e.g., benzyloxycarbonyl group,
p-nitrobenzyloxycarbonyl group), a lower alkoxycarbonyl
group (e.g., tert-butoxycarbonyl group) and the like.

The removal of the protecting group for the amino
group can be carried out by a conventional method, which is
selected according to the type of the protecting group to
be removed, for example, catalytic reduction using a
catalyst (e.g., palladium on activated carbon), treatment
with an-acid (e.g., TFA) and the like.

The condensation reaction can be carried out 1in a
similar manner as described for the coupling reaction of
the compound [IV] and [V].

The compound [Vial wherein X is
triflucromethanesulfonyloxy group may be prepared by

reacting the - compound of the formula [VIb}:
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1J~~ ('~ ~", ~~ ? Exanpl e 95.

N- (2, 6-Di chl orobenzoyl ) - 4- (2-fornyl phenyl) -Lphenyl al ani ne. 1) Y A
N- (2, 6-Di chl or obenzoyl ) - 4- (2-fornyl phenyl ) - Lphenyl al ani ne net hyl kgt EH‘” "-gh?
synt hesi zed by follow ng the sequences simlar to Exanple 1 but replacing
2- met hoxybenzeneboronic acid with 2-fornyl benzeneboronic acid. ESMs: niz
956 (MH). 2) The product ai ned above (50.4 ng) was dissolved in a

m xture of THF (1.33 3 ﬁﬁ%%ﬁfﬂ (220 EiL) . IMLiOH (220 ~L) was added
and the resulting m el i rrgdbht room tenperature under N2 for 2 h.
Water was then mddeq~pmd t m xture was acidified (approximtely pH 2)
with 1IN HCl, extracted with EtOAc, dried (MySO4) and evaporated. The

resi due waeF@LY i EBebys ¥PRRES cAEMERAr ohtDgdphfefsnpfcakpre @ligént
CHC13 then ,GHGLY MY didd (R 9 ¥&mtiNG rt it SOMPOUNLs £ B8 MBL - REVE:
mz 442 (MH) . Exanple 96.

N- ( 2, 6- Di ®¥lePagidrizgy |9 A [¢prreeyndnt 7o) met hyl ) phenyl ] - L- phenyl al ani ne.

1) N-(2,6-Dichlorobenzoyl)-4-(2-fornyl phenyl)-Lphenyl al ani ne nmet hyl ester
(49.1 ng) was dissolved in a mxture of anhydrous MeCH (1 nmlL) and anhydrous
THF (0.5 nl). Ahid i aempsgng ~1Y] Mey (3. refansfd 4Ryi i dirordaeriandl13A

nol ecul ar S| re th angd. th \ re stiryre nd at
room tenpénr%é:t?l\lé’%z o'r(?'l' h?@ﬁ%%%‘é%? (%)OGQHI%I{%S eaecljvggé'én t ﬂ%‘“'rn’ E'Elﬁlr}% was
stirred f&ccan adhl,i ohadl 225B; The PHrokrdhe ThetGremwasr profightrbo;
approxi matel y, 2 with, 1IN HCl .t o quengh t action. Jhe m xture was,dil uted
w th wat e?“i"i‘%i éut :bé‘]e'iszséd leﬁetvh Ll%l’%% h)?‘?é]g wa CFhen”%%P‘rezﬁctlga’wi ?ReCI—FCb
and t he cahemied xgr gatfii Bexdm acsi wete dtomepo(KAE03)W ahely evajeor atredk, The
resi due urified reparative TLC (silic el ) _using ~ el uent
.to gi vemﬁgfg,'&{f?)chf\g%@gﬁﬁ 0 at)-‘%l-[Q -9793\’“'4 ,gp,grg.s_g!o(:_;%) 138E 733,

[ (phenyl aminglzsetimadd)phenyl ] - L- phenyl al ani ne net hyl ester (21.2 ngy). ESMS:
mz 533 (MH). 2) The product obtained above (21.2 n?é was hydrolyzed in a
simlar manner ‘33 dESASHEP & BT UL The®hi xtH b%ét‘ég?ﬂi fredtto pH
9-5 with AgOHiuvextract efl WshBsEL OA€elS %r20 yAgub dlf i eek éMISEet P randy)
evaporated. The residue was purified by silica gel colum using CHC13/MeOH
(10:1) as ladfhdpimemts to tgilvwe kel ttPQII%t%oﬁ“r‘bo@nEl?mESK/B?uﬁFzO§191%|9I—FF)t? The
fol |l owi ng o] | es 47 ,and re ed Ln,a sigi nner
as descri ggg%})ngéggr?}%%%gg E)Elarrs e 21?@3@"8 Zc,gi%%ﬂ%‘ cﬁ%b?ében%%??y-ﬂz-

[ 2( am nometthelr) pAdky (o- thehemHtalmnithe r<EgNG: amd 443 (M+). Exanpl e 48.

N- (2, 6-Di chl or nzo - [:(henz mn l.l.phe - L-phenyl . al ani ne.

N {g & Do 3%‘% xygé%ggésgg_ ¥ham naLagh hyhlphepykbobnahenylal ag

N- (2, 6- D clhhgeoltérneyl ymedhozt.(2car boxyet henyl ) phenyl ) - L- phenyl al ani ne. 1)

N- (2, 6-Di chl or n -4-(:2-f h - I i r
(517 ) and (EE SHAATSRoSo o Gatef sty of ol wPnELraFarer o
ng) were dinssahveddanianhydivestt oleiene, (Bimbhwndesherredldf 80 Ctbader N2

for 18 h. ggg%u@eX%g]re%e;xgg / g{rgg%ﬁgzgg%gg%eaag pwlfa;agceibev PLegarahkyg TLC

(silica g ai ng hexa as eluent to

N- (2, 6di chirocdlbenzoplcyidl- p2ad datmet.hoxycar bonyl ) et henyl ] phenyl ] L- phenyl al an
ine nethyl ester (48.0 ng). ESM5: mz 512 (M#) . 2) The product obtained
above (26.4 ngy) was hydrolyzed with 5 eq. of LiIOH H=Oin a simlar manner
as described i Rhe8@esired compound [I) of the present invention can

be converted to each other. Such conversion of the present
compound {I] into the otgg; compound [I] may be carried out
in an organic solvent by selecting one of the following
procedures (Procedure A to K) according to the type of the
substituent thereof. The organic solvent can be selected

from any one which does not disturb the said procedure.
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Exanple 1 to give the title conpound as a mixture of trans and cis isoners
(9:1) (22.0 nmy). ESMS: miz 989 (M#H). Exanple 50. 19 git o
N- (2, 6-Di chl orobenzoyl ) -9-[ 2( hydr oxynet hyl ) phenyl ] - L- phenyl al ani ne. 1)
NaBH4 (21 ng) was added to a sol ution of

N- (2, 6di chl or obenzoyl ) -4-(2-fornyl phenyl ) -L-phenyl al ani ne net hyl ester
(0.23 g) phodkEHreSanl Reandthiled WXIAHHIWREL Stislied at room tenperature for
3 h. The reaction was quenche ith acetone and the m xture,was evapor at ed.
The resi due was"Bar FPf”g(?Hélﬂi b t%eﬁ”ﬁr@ec“ and water. The ER0ART ayele was
dried (MySQ¥3tandenyapar alled gt &l is a hydroxy-lower alkyl group

N- (2, 6di chl or obenzoy] ) -4-[ 2- (hydroxynet hyl ) phenyl ] - Lphenyl al ani ne net hyl
ester (0.329°h) .aSE%bYﬁffxi#QSt{‘y[l MHRQUR ~ @T) @ 9¥OYHReOhr et L VBT H hed
above was)bydrohyr@U-cR (8HSHNchar p@peipAsdaserihed daicteimie dhd 0 give
the title conpound go. 2 g). ESMS: mz 450 ((MLi]l+ ). .Exagple, 51.

N (2, 6- Di EAPBPBREN oY1 YREIE2 Mndtfo8aret R Ipery | | ~L-RoheRyt afafithe:her) A

m xture _Ogubstituent of the R® group is a carboxyl group, a formyl

N (2, 6-di chl orobenzoyl ) - 9-[ 2( hydr oxynet hyl ) phenyl ] - L- phenyl al ani ne net hyl
ester (0.P509P, ¥Bro (EFQZPg)OgnQUWDhst(rG‘}LW%: gl oG TCHRELZL TS0 s
stirred atedQeR bEMIAIAIUI&h f @anl8rd. cHha sl vent was svanRgiwalfad s the
resi due was purified by flash colum chromat ography (silica gel; eluent:
CHZC1~ / EPeRkCd: Bs£p9821 ) qBIGART ePenp gueh as borane, alkali metal

N-(2, 6-di SB’:QW@?E‘&QY' de. ¥ [, 2(bpampetytdiphenydd r Larhendeal apioe jpethyl
ester. ESMs: z 522 (M ). 2) A mxture of the product obtained above
(0.09 g) bewpanaMer¢0.09 gP°G n BWVF X@oml)temgestivred ot ropmamggrerat ur e
for 18 h. s renmpved and. the.residue s p i tioned between Et OAc and
wat er . Th%%%%ﬂs Fafer \Aﬁggggﬁgrlat e&,c{ fd‘i\,\oﬂ's’t eght% pH 9dtvﬂet h "IN HEE and
extractedtetbo£81 ~J,.IL"_ "0~~ EtOAc. The Et OAc | ayer was washed
with brine, dried (MgS04) and evaporated. The residue was purified by HPLC
(60 o MeCN, 0. 1 o CF3COOH, 40 o HZO to give 9. 4 ng of the title
conpound. PESMSdunE zB480x ( fMtNah+psf BExamplle Ghup

N- (2, 6-Di chl orgbenzoyl ) - 4- (,2- car,boxyphenyl ) - Liphenyl al gni ne.s 1)

N- (2, 6-Di chl or@ggnz‘éérf’%j-ogp%z ﬁgtjnyl%‘r?err%ﬁ”) - L%hen&lyal aﬁi ’neeRmat i &dt%r (104
ng) was disisstyvedent acet ene (FO0grbhipbyisakm agropxyd apbautp 96af. bk war m
(40 ©) solution of Kwn (6l. in_a mxture of ac ne, (900 ~i and
water (1 BHERETeRublt O o bhen' BE7 SR eroBROund The FEEER PG tur e
was stirredraéspbadiihgmpeér atrir e Hior R @ddithiconabb 2hi t Jdrer mbXt whee wWa%
filtered through Celite and washed Wl{rg acetone.. The filtrate was taken up
with wat e? 2R aci dff i S T6 afpPow mat 8Fy PH W R TRAEL O and® BxH%ct ed
with Et OAcardbhedcami ned ext caavenwebeadriedt (M SAA)inandaevaparditzdchg The
resi due was xE)uri fied through a silica gel colum using toluene &ok(lzen a

gradi ent ©Fetbt uBngr £t EXECE28°E 093 1) K As? hn e \GERE 1PS VitV L to

N- (2, 6-di 6hdcor ogeazoyl)1¢- (A car Q%@mdﬁ-te@ewoél ay neoset hyl, &3f er
(85.0 ng}. ESI\/E{.9 nfz 472§}( M) . 2) The pr odeuct obt ai ned above was

hydr ol yzedrganacssol vant paangr , ascedesaori, bédof or Ekanpigttreotgeveofhe title
conpound (39.1 ng}. ESMS: mz 958 (MH). Exanple 53.

N- (2, 6-Di chl or obenzoyl ) - 4-[ 2- (Nbenzyl car banoyl ) phenyl]-L-phenyl al ani ne. 1)
N- (2, 6- D EhdosdbeazOy| heduliocar boxYpheoylGraduphenyl al ani ne net hyl ester
(51.9 my) was gissolved:-in,an rous DVE (1 ) and ( 3 ), T
(20.2 ng), DI Eg\f“%zs?‘?‘“‘ﬁ?“%%d Eg zylamare ' 19‘@2 E%L) mng:'e g%ded”@Thteh@OS
resul ti ngswhxt ureemas ot i riredRat greom t espemrat amenondeouN for Besh,ardi | ut ed

Wi th Et OAEmﬁ’Pg V\&Sg\)elgl V%a;[rb ]&H%rega%gd '@3 tl%eg fgduuct-uj.—oxi ~6fGthe

compound [I] wherein the corresponding R', R, R?, R®> or the
substituent of the R® group 1s a nitro group or has a nitro
group. The reduction reaction can be carried out by a

conventional method, e.g., 1) a catalytic reduction using a
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NaHC03, water and brine. The organic |ayer was dried (MyS04) and
evaporated. The residue was purified through a silica gel colum using: 72092
hexanes/ EtQAc (1:1 to 1:2) as an eluent to give '

N- (2, 6-di chl orobenzoyl ) - 4-[ 2- (Nbenzyl car banoyl ) phenyl ] - L- phenyl al ani ne

met hyl ester (48.9 ng). ESMS: mz 561 (M#). 2) The product obtained above
was hydr otyrellysh suwihi dar Rearyeniakedeser i depafldpdExanpire dctovaied t he
ttle conporida(3hd Wk ERE: Jide.>47 ﬁqyar)o-geﬁheam& Pg compounds
(Exanpl e - 5‘ were prepared in an anal ogous “manner as described in

Exanpl e 58empxaaphee59n an organic solvent, e.g., methanol, H,0 or

N- (2, 6-Di o] I).-4- ] 2= ( thylcar I | ]-L-phenyl al ani ne.
ESMVE: MZglE%l%?E/E‘g)%%y ti_:t;(earnei[)c%fe, IS\IgF de&%o%”@%d&@i% usLin% et A1 Ahd

N (2, 6- D tibogabenz@di)d 4- f@ch NasbuEe// @k bafoyHEphewndl-VHpheyldal @ ne.
ESMS: m z, 513( MHt) . anpl e 56. . .

N- (2, 6- Di %:Jh}f%'r ob%%]zoﬁ() @f%“ftﬁ\?? oiiditbxyet RO EAPEanBIFT ShenS 2 L-Fheny! al
ani ne. ESMS 0Lz 5081 a( Mdi)tablEexanplwerb?, e.g., methanol, ethanol, H,0

N- (2, 6-Di chl orphenzoyl) -4-[ 2: [ N-(3hydraoxypropyl )carbamyl ] phenyl) - L-phenyl a
| ani ne. ESVE: Eﬁfaz ﬂ%%‘ﬁ%) FL%§§%%|e°§8. mmogt a S}élLBn% a?t &

N- (2, 6- D ehhps obeazeybk- 8- P2- (8|, dedfaret hyl

car banoyl ) phenyl ) - L- phenyl al anine. ESMS: mz 985 (MH ). Exanple 59.

N- (2, 6-Di chl orobenzoyl ) - 4- (2-[ N- ( 2nor phol i noet hyl ) car banoyl ) phenyl ) - L- pheny
| al ani ne. p ESMRIu AL ZD57 Reflda)l- 0t8Frotectitly lodoup ?~="tn 7 ,. Exanple 60.

N- (2, 6-Di chl orobenzoyl ) - 4-[ 2( car bamoyl ) phenyl ) | - L- phenyl al anine. 1)

N- (2, 6-di chl or b’B‘eMoilﬂh)e- 4cempearBoxdyghei®5eiphBnyl Bf anfne fet Ryl €% er
(52.6 no)s\ese di seRLVesk | phanpdrpus, pTHEs ( hdldmi £&8r Berylpdi 4,m dazol &, (36. |
ng) was added and the m xture was stirred at roomtenperature under N2 for
2 h. AmoAMURe hERd dean29ee adqrenasr &bl byyi ofhe 135 PESIteakasraddéd Eml t he

m xture oy f d ly 2., L Xt yee xtfacted
W th R SERHpL A (B8l EERESRR PR viRPe Thy RS B B
dried (MFSGa)R‘an®’ev&Sorat édie THeb ekt et wag phei & edrohpoughs arsiN+ ca gel
col um usj ne/k 1),..a n el went. i :

N (2, 6-dis% o%%%%ﬁz%@ﬁ’%af%égr %gnéﬁlgpﬁgln;h?%%&t%h%ﬁgﬁeamalﬁ}on rr(rjélt%yaindester
(98.1 npg)th&EIMptarkzing| gENHP) 15 2) CPhw eprtdduet] ehtodiesdd nabovweupastor

hydrol yz W Lh: 3.e0.4,9% L1 in a sLpl d Lbed . anpl e
1to gi vg?g"tx he&?fg e g(rar)ﬁlcg)dndq(_"éld_l'.'G n%%ﬂkg%%g?gsgg; (%/I%{%;;Jl.p'Exzierf%%xGl.

N- ( 2, 6- Diknt @rvbenkonl) - 9-gr2yr.Nmef hahesuthphpe Fbarbaavhbpphenyddour phenyl a
| ani ne. 2, 6-Dic r nzowl ) - - | ).- | al_ani

met hyl e;%leir\b% 5%989%?5\%@;&%% s@o’%%’egﬂi(% g%%%gg?%#f%%g?x Tt

car bony| did 1% ded oloa t( 2By S angFonssnadaad Larme tihed m whicd was stelra@dcat room

t enper at uy 511331: N2, f or h. et h sulf ongm 7 d UyL7 ESL)
wer e added&an ??1% ﬁ%ét utr%ewas}b@ti ?z?%dl% oe? gdr?éa*ged'flgllno%al@gl%%. %e n%zxture
was t hen teieresti e 49- C, 15t catedytdr Febugtiphe usdme temedrdtate,swdol ed to
room t enpgl at 3 28 Lyt ed i t L. QAGedVASH i th Cl Qndy?ﬁ-rb 4 ne,
dried (MyS04) Bégéag\}gg‘ora?%md. helgrggsei due g\gg%uri%{agg by preh ar atﬁe TLC
(silica geimosmiewe CH2C1,9 MeOPREMOOL 1 wid-hl0anl) agd darsudluens thydgiogen
N-(2, 6-di [y gr0benzqy! )I‘F‘g',[23{Na'8€reatment with an amine such as
piperidaine, 4) -a treatment with a catalyst such as
Wilkinson's catalyst, at room temperature or with heating
in an organic solvent, e.g., CH;Cl,, THF, MeOH, EtOH and

MeCN, or without an organic solvent.

{D~2) The compound {[I] wherean R!, Rz, RJ, R° or the
substituent of the R® group 1is a sulfamoyl group can be

prepared by the deprotection of the compound (I] wherein
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1J1 """ i L w.4~~ (nethanesul fonyl)carbanoyl ] phenyl)-L-phenyl al ani ne

met hyl ester (37.0 ng). ESMS: miz 599 (M ). 2) The product obtained a (3
was hydrolyzed with 3 eq. of LiOHin a simlar manner as descri Bed! n2dd
Exanple 1 to give the title compound (36 ng). ESMS: mz S35 (M#). Exanple
62. N-(2-Chl oro-9-nitrobenzoyl)-9-(2nmet hoxyphenyl)-L-phenyl al ani ne. 1)

N- (2- Chl orgred-db L FOBEBRAY h)- & 2rARL ROXYRMeRY! khlephamd wl @ninte cmpt ppb ester
was prepared in a simlar ashion to that described in Exanmpl e 1-1), 2) 3)

and 9) buf refl¥&tithg S 6- dNchNoPERERESPEA cHOriaeNdi t rProvp  and  th
2-chl or o- %Fc;tré?:bceﬂ@ﬂ;rSBFOU A& 2dnJbR: 1BLHAY! p%tt@rct@hbalg&%faS) ; '
0 y| e

then hydrolyzed ina Sim manner as descri bed for
the titleStafsomil FSRBP . mez 9955 {VH LU B anpFeup3and the like. The

N- (9- Ami ngy, meq;@lb@mzeyméoﬂeghh%ymwle)d lsxheasy! 2l aghy ggntianﬁf Ni

(0.9 nL of O, dispersion in water) was added to a sol ution
N- ( 2- chl oﬂ@-t@qﬂ,trwbeﬁboyl;’ Qie(lZBmétebex?gﬁ@ﬁ?Il)igL phefpral Gitere ofet tlye est er

(1.09 g) MO4Sq MG (20 Jib)x L gLure A% atteted, Ath ' QM
t enper atu e u%gt?lﬁ 3t o phere for 3.5 %’. Th m Xt ure was(,a tthen h|I't9er ed
over Celiteighdswathedswi THAMEQH. aTheoin t ¥ ertee pasu ev ager atad @rngkn he

residue vas il el oy, *ﬁl X101 UM, G RhQUR! adr BRBYnk 8! Lbedepel: el uent:

N- (4- am no- 2chl orobenzoyl) 9- (2 rret hoxyphenyl ) - L- phenyl al ani ne nmet hyl ester
(887 ng). ESMS: M’c‘” d aiyxed @bov al [ epar ed
via the coupli n(glfri%Z 0- (5me 5 T'heny f E’(P%ﬁggbl a éanﬁe rnglt’\M%?q esﬁrg
hydr ochl ottihge aMttsttﬁtia&mmer chéoR bengobc 1&ciad WWYED@ramb HOBThas an
analogous crlbed ; ~~
2R SEREE St e PR S o ohe) B T 2 e Ui o
in THF/ I\/ecdrmnoxirw e[I n whesrelh athemannereasodésngl Béd R IB(‘arrﬁl’e R2 r The
sol vent. was, r erpyed, . and.the, restdye vasodlisqal ved i water Jhegxure

was aci di |e approxi rmat e pﬁ ~Citti & extrac
Et OAc, dr ge@uﬁdvgﬁ(}?r)aanal pwapetaeedca‘r‘b@xryemgdtwp/vzamc:\omhé|ra0biiekrrmrg@ a

S|I|ca gel__columm usin (20: 1 as_an el uent to ive the title
conpound ?ggué) mﬁ aESE/gUVn{’ElQQ??i'( g%(lnn%l o %% tor d carboxy i

N-[ 2- Chl ogmosaxp(,m hanesal f onyt aal ko) bgnoayl, | a4(12>wmt hdxyemyenyg roup,phenyl al a
ni ne. 1) IYE g%g %L) was added to oI utign, o u

N (4ani no-2" gﬁl ot bbERZ Oy 195D 2- Bt Ho'X Wiy - B- pHenyq A n8 et )t ester
(56. 0 ng) groupnhhydousheHz Uike( 1 The cdepabnenglahEAré%tﬁomL)caﬂ'hebe

resul ting _mxture vvasv\;@hrred at roomtelrrperg?]ure ur NZ for 3 h and

di | uted weefiré8gciQut ed WH SN2 der i e % 854y HhfFted

evapor at edcchlrelimesi due was ptkbki edft heheghpaosetitaggedrewd unio usheg
CHzCl Z as _an eluent_to

N-[ 2- chl oF 6™2FR oﬁ%t%’é?f&%h?fo*ﬁWéﬁ%Ha}BeH?&i?P] 39 P85 ety pH&SH ) - Lphen
yl al ani neLaedhylkast ebr ( 29. bdmg) . (cESb/B hyﬂikbcﬁgzﬁr(lwl-la)cle) thien ieditict

bt ai ned ab h dr ol d Li,OH

desor 1 bed EAPExatpl B418) (5 G ve TS 1 PR A X psundC I RE) BB Bz 503
( M+ ) . cihalfysll oweng. corrp@un@lm(lﬁxacsfpl es:tasfa&&)d werebpnepasied ithan

anal ogous nner _as described in Exanp l.e 65,
N L2 Cnl oF 8RR (7 T IR OmSER RGeS Syl i $b) CL0aRLE “Solvent (e.g.,

benzoyl j - #ebOR-, metloox yarham)) -dr phiemdwed ani nﬁ:gaEﬁNB sallverBh7 (M) . MeSO?Cl
was replaced by CF3SO-C1 . -86
(D-4) The compound [I] wherein R}, R?, R’, R® or the
substituent of the R® group is a hydroxyl group or has a
hydroxyl group can be prepared by the deprotection of the
compound [I] wherein the corresponding R', R?’, R, R® or the
substituent bf the R® group is a protected hydroxyl group
or has a protected hydroxyl group and the protecting group
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~9 ,~~";7 ".;,._ Exanpl e 66.

N-[ 2- Chl oro 9- (et hoxycar bony! ani nol benzoyl ] - 4( 2- net hoxyphenyl ) - L- phenyl al an
ine. ESMB: mz 497(MHi }. MeS02Cl was replaced by Et OCOO . ExanplBe.gy. 1?7
N-[ 2- Chl or 0- 9- (acet yl am no) benzoyl | - 9- ( 2net hoxyphenyl ) - L- phenyl al ani ne.
ESMB: mz 967(MH ). MeSO-O was replaced by AcC. Exanple 68.
N-(2-Chlorqg9-4{b Ifo yl am no benzoyl ] - 4( 2- met hoxyphenyl ) - L- phenyl al a
ni ne. Eswsqsmé %%é%?ﬁﬁ pze 9 efFR0&d 19r PRSARGIroBxanpleud.

N ( 2- Chl or 8~4--ur ei doa)enzoyie)th@-l( 2met fwxyphenyl )neltmé@{)apl ne. ))u

Chl or osul fp_gy_ 8'%% EtL) was added to a sol ution of P,

N- (9- ami no- 2-¢hl'droe zoy 99(r?|’f‘8t h699ph5ﬁ9| yLikghenThal aﬂeneon‘ethybnest er

(55.2 ng) rﬁaamhpdr OQBDNE:@\I (:.irﬂ‘n.)edand_lﬂ hegym xtaurgoyyagn%él r§d AL gog

t enperaturgy, ggﬂ N2 f Sat d. . NaHCO3 (40 nm.) was a sIBWY°8nd t he

m xture was extract ed ?the%t FACOTHhRI ek Cr ddtes WP @6ntﬂfrﬁaopr:dn:eeduﬁ@/9804)

and evaporaredp Thebeesietiveedias U icfkiafih 1Ry, %Qﬂaéé‘édqyﬁt-r&& Sbél ca_gel)

usi ng CHClgr/]g/bQ-ime% E Eéuent sa) The product obt ai ned above wa blyzed
with Li OH ra-a sP-PEtardoRe©ta d'é%%m%dgmuwaﬁprieawn@qmeem v‘zhtehtltle

corrpound (Ralngk. ESMBnpBtZc968 GYHE)

N- ( 2- Chl 0-r 0- 9- ( 3- et hyllot hi our ei d(%-l-t;e—}nsngﬁ] é( ZO%8 oSYRREAGTTC LiphetRy | al an

ine. 1) MTHJPPE6t kﬁ%‘y%\fh‘ate {48 yLYCHsES z adated troe@t Sof it | ofer@fv AN (of

4-am no- 2- rﬁéﬁ@@g@g@ggﬁ ro@p - (2met hoxyphenyl ) - L- phenyl al ani ne net hyl
ester (55.1 I n anhydfous DVF (1 nL) containing DI EA (22 ~~L) and DVAP

(catalltlc am)unt) The resultlng m xture was then heated -a-~ 19
~'t!1' V!~ Proged @tEQOA for.1 After cooling, the m xture was
di I ut ed with Et OAC, washedPsequen?l alﬁiuyn% $HOYR HCl, satd. NaHO03 and

water, dried (I\/ﬁSOMJ) &hd evapouated! I TheheesidugryasgPurifiegs by, .
preparatl\g-;;J g CHzCl ~/ MeOH (15: 1) as an el uent {6 gi ve
N-[ 2-chl or o- E%Sénlgéti i gh%eﬁdo?%%ﬁ%o%] ag. (hﬁ'arﬁaﬁml;/%eﬁyp)lprI@e@yl al ani n

e et hyl @sté@wezz alk@oyllzsams:o Myzobp2 (M1bwe?) Ib%oppegysbn?%@ ngd
above was gy lyzed | a simlar nner as described in 2 to t he
title corrpound)o(zz 0 ESNVS: Fn"?i@@o Mi@)“l“Exarrpl e EIOUPI

3-Acetyl - (:L?r@-sdll(,fmwl@be:rbmydy)l-atﬂm(nZﬂEt hog(ly@uh;enyl ) -(suRienyl al ani neq _ 1)

3- Acet yl - bl ¥Bhesif! ter was repared by bubbl ing HC1 gas info a
sol ution of 3- acéltg?o?]yl%('fﬁg?l ne’ f' i A etPRbl addyinLgarprmewt embuoy|

di car bonaB&ops dunds aaddedlmea salklyul)om;rtas‘ld%aj:ﬁi L-1VEQSin I
ester (5 g) i néﬂi&é?@u{%% and | EA (10 ) and the‘ypl)n)l- xture%m%sfgﬁgéréed
overni ght at room f enper at ure. ]ﬁ—iir MPER AnF WP 1 dSiiglhe was 3-

partitionédubsticenevat ex andusG]’d;sCﬁJmuthﬁ 0% B@Nj C Laggeo\/vasqﬁjq_ﬁ:ar at ed

dried (Ngagg% sf ggporat ed. The residue was purified by flash col um1

chr omat ogr aphy ? rca gel; el 8&nt: hexand§FpEPesdtuden to yiel dLower

t ert but ox%éh}'bbngxhyearaembylazlnihyrOS@,eo@Eghyl esten (4.359). ESMB, Mz 352

MH) d 12.82 mol dded 5t
'Eo a) sol ut [ 'gg )’Ef,?ﬁ&rg é‘ldulcggcdéf’al néd(HBS{?@l('ggge)@ W?asdl%qagmvr(mefaﬁ)r;'t ng

C. Trifl |@:r@mhydr:adeb@1 prepaded Weyp aHdea-gr, vgt_s_LQ)rangft teg ‘ﬁ’tﬂﬂ% Was
war med slpﬂy L0 omt n‘g\grature and al | owe stir 6 Tri xt ur e

was diluted with shabr segerdtndl | § wutﬁ 1 NR CI beruonce e d
NaHCO3 arfthigt neyerdy i @df (M;é30436 a@do@yappg atyed taglgbve

N-(tert on ace tr| fl uoronet’ hanesu El)l ) - T_ €fyr05| ne
et hyl eslt’.gé%}p%%&fg&p 2 é ([W}Q§ ougg by a convpntlonal
)

method wusing 1 an acylatlng reagent, e.g., a lower
alkanoyl halide, a lower alkanoic acid anhydride, a lower
alkyl halogenoformate such as a lower alkyl chloroformate,
an aryl carbonyl halide, a chlorosulfonyl isocyanate, a
lower alkyl i_socyanate, a substituted or unsubstituted aryl
l5o0cyanate or a lower alkyl lsocyanate, or 2) when

preparing a lower alkoxycarbonylamino group, a (lower
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[vi i V~t~ i.s~~~ 3) A solution of the product obtained above (q(3 g% ﬁhﬂ
toluene (3 nL) was added with stirring to a solution of ol
2met hoxybenzeneboronic acid (0.13 g) K~C03 f0.25 g) in toluene / DV (9/1
m.) under N2. Pd (PPh3) g (0.19 g) was added and the m xture was heated at
85 Cfor 98 h. The mxture was cooled, filtered and the sol vent was

evapor at ed; 1 J{ig, é§§b£‘H8y!"§ﬁlﬁbS%@o\(ﬁd FL ﬁx@ﬁcﬂ«@é@earwuh@u%t&rm@u ed
(MgS04) and evaporate The resi'due was purified by flash colum
chronatogﬁa@hyc@Ib@@@ygeBmlépuéﬁﬂnuhe%ané%v¢§(¥@Uth50{)Uﬂéuyﬁéuéumeﬂ8 g of
3- acetyl h I al et hyl
ester. 5&%% QP%g%y%ﬁngg¥b£mégggﬂgﬁgn8g¥g ﬁexp%ggag?%gﬁkafﬁgggggove
(0.18 g) |319N¥VCQ}QC1hlPQDﬁL Qﬁﬂ)&NRQQWkﬁéQﬁ|¢W¥&PeﬂrrééﬁPb@hpeﬁat@re for

1 h. The aporoat i e J%nc]deg_r aguy a TFA
salt of 35‘%0 éyfgb‘g\?grre%h@xyoghgt%y rml deegD anzn t?:yﬁ g@%rgg\a% 0 an
i ce-col d sof Utroem ot enp@rdEdrealto olsbaivwegd @bone a nbﬁs-BClto (@ nL}Dmas added
DI EA (213 uL) followed by a solution of 2,6-dichlorobenzoyl chloride (65

in CHzmilP(?PbﬁE)llelﬁe M3EEPe Wid2Gier rréﬁ*%rrd‘aﬁpﬁbrrﬁefr arbowhda
al I oved tq5dd rlﬁoranZ%JbarAIé egowanblsual wor keHgp asi,descrdiped . i npganpl e
1-9) the crude nmaterial was purified b ash col um chromatography (silica
gel ; el uerficlyrd@aneas et ore, asdlyh?omwgvaeothggegfbf
3- acetyl N- (2, 6di chl orobenzoyl) 9- (2- et hoxyphenyl ) - L- phenyl al ani ne et hyl
ester. ESM5: mlz 519 (M#). 6) The product obtained above (0.05 g) was
hydrol yzed wit h(E32DH i'hea amround plbtedticscas describedin ‘Esxa%l &he5) to

yield 96. t ikl ou 8418 &ERME:
Exanpl e 7% 3- %%\%%Ft Nb%ZQﬁrighI%?%%gﬁ%g Ia)ng\1 lenyl L%%nlléglﬁggm)) -89

19 ,~ ~ aninot~gro@®y sudsPi t ut PAghanasY éwbéﬁrzerh@bo%ﬁpa aci dnwi B
benzenebor C he titlg SR S el bd
simlar na%ryeh?sglsé‘gte%%rl %d |u(ra? Exarrpq!atp%e\lﬁa M%OQ I 1‘1’1%&(233&% ?rllg%g

(MH+) . Exafmple. 73.p- toluenesulfonylamino group, benzenesulfonylamlno

N (2, 6-D g}qa{;gpenzogp 344" Ny dpoxyabhyl ko okd: et exyPhgRKlbstiRleay al an

ne. 1) Na 2 ng) was a edto utron
3-acetyl Nf(eﬂzeﬁr@hWﬂmbb@rmyby«hman(Z met hoxyph@nylll[) L- phenyl aI arieng -et hyl

ester (0.1 q}—ﬁg xt L) L

t enper atur%‘pg Jzncﬁs n”i_%( 3‘55 \%em‘g;u)eng ed W|t E) (Eg(d,l a d extrgct ed
with CH~Cls~ulfrctrwba(ttxmtoﬁvashwashmyosudcééklwmeyewnthhg o HEE sapddbnigne,
dried and vapes d. The residue cfired, by @ of | sh :

chr omat ogngphy (sﬁr caEgeI ﬁ%nt %etggr‘fgg/tEt O%c g‘ 1)I§to 3?5??1’955 r?{g] of
N- (2, 6-di @hrhmraabgnzopl) ’1316( lﬁydndisbawﬂnylt}on (Z=avstivoxyphenys - caphiényl al ani

ne ethyl exfer yz% AReollléoplBabihendd) JithPradid, bt ai Qg%ﬂ?g&% 40. b90

g) was hy |na5|m rrannr as describ
1-S) to yislldi®8 rrgrofathmhmtieut;eﬁpoqnd wamzthM—ByylEmaﬁphe’lM.

N-(2, 6-Di ghlar benzoay';ués d§$hé’9502§¥e~n¥ubs€199§9é/é s PLEOY L Bk a0k B8 ny 1he

title conpoun repare
3-acetyl - Na(lz,cﬁa:h ¢h| mi&bepzeyb)mma phenyl -Hasshehgl al anipye igting, eSMAP,in a

si il ar f as! aﬁpl'eﬁ%ﬂe%ﬁd&% kAcDsaMRh o3 KIBos et 1 e SnpdBac e 438

(M)

N- (2, 6- Di ciftoreberoay |Henpearetthoey, 4o (et dtoky phe nydgm Lteprhleayhahaai,ne‘n 1)
3, 9- Di hydr oxy- L- phenyl al ani ne et hyl

S_pr bubbl i ng HC1
into a soldft i VFEPLB, AUV B Hr IRy L- ph&ﬁlﬂ%’gra e (@8? I?lnat ﬁ8k %(3100
m). Di-terdetdfe/|arfll caidbaonpleufd 2tHegdops added to a sol ution of the
ester

(E-3) The compound [I]} wherein R!, R*, R’, R® or the
substituent of the R® group 1s a ureido group can be
prepared by the hydrolysis of the compound [I] wherein the

correspondiné rR!, R?, R3, R® or the substituent of the R®
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-90 T~,wavl|l." 1. in THF (250 nL) and DI EA (35.4 nL) and th Q m{t 27
was warnmed for 5 mnutes and stirred for 1 h at roomtenperature: “T
renoved and the residue was part.~tioned between water and ethyl acetate.
The organic | ayer was washed with 1N HCl, brine, dried (MyS04) and
evaporated. The resi due was purified by flash colum chromatography (silica

gel ; elue s/ ir .

N-(tert- b[ﬁ OXL& gany ) %S#fd‘g %{éﬂenyﬁ gsﬁl ngqﬁepﬁgfoégfqers EF@.Q g).

ESI\/S m z b3 zta(rl\il-ied At 2;:6}@ omllm:esbemw chLbPHdeNAQH73ng) thas ladded to a
uspensi on of N- tert ut oxyc nyl.) d hvdr oxy- Lphenyl al ani.ne t hyl

ester (2. § g ( 5 g)ﬁépﬁd‘yiﬁBu b §g$9 )éu”re Ij\% ?1§uﬁgf’bg§ room

t enper at urS@lv'Elm n(lecth.re THS, STHACNgd Heoermrglat mmtm@mtmerrreerfat ure, diluted

with water and extracted with ether. The extract was dried (MyS04) and

evaporated. The residue was purified by colum chromat ography (silica gel;

el?ent: Bewame&ﬁﬁ%h@ﬂ~hﬁ@@%ﬁ;fbﬁidﬁ H%ﬁg@fiﬂ Gr?up y. eav al

N- (tert-but oxy -3, 4-bi chl orobepzy 02<y L3p Ry aanl e

met hyl ester (%?’(? él(]éBO“’qI ", R the

N-(tert- b@h@g}tqa;rulwrtyl )03 (Zt;}b‘@ll chFor Qﬁeﬂzzyl oxy) 4a hy dnuept-ilcyalzeny | akani ne

met hyl este(rﬁ)& 39 470( M—|+%.

N-(tert- bl §rlt§é‘ﬁ%ﬂ‘3 Leweg. d’i 3 oBE ‘29?0)&)‘-1'3’- h§drBRELPHER | QF ani ne

met hyl eSliJ@lrsfu(sttQEtLﬁ)e,d M r gH By Ak (WHH) Lowes peTkoX @l yrodp TOudh as

suspensi on o

N-(tert-bét o3 HOHASE 9- 25, 6HPEHPSEIBEAEN 0xBARSE HIHE 0XQMEE phehlP¥Vani ne
net hyl esgebul). 95 @) sudSEEEIHLN 119 Hsub st (it EYOPY r £81 085n @) -1 BBV (9

.0 nm.) was added CH3lI (0.072 nL)_ and -the m xture was stirred overnicjrit

at room t SOt FECURME R&s FEHbVERMShd A esP BOBPnas pAFEREPAREY"

bet ween wabek rald xExGAGrolte @@MNifs |28 r W@p) Sepas at £k el &;beuequsous
sol uti on was ext ractxegg with Et OAc. The conbi ned extract was dried (MyS04)

and evapoP¥PEF1 e &x diResWRst biinF 1 e By Z0ledariaMare 2 hkaey (8FPHRA gel

el uent: hexaressehtela/dEt GAC, u%&b@tﬂt%t)@cﬁ' dJ.QO)BQ@O.g Pilower alkoxy
N-(tert-butoxycarbonyl)-4-(2,6 79 ~~ is~

di chl orobeﬁwpoxya) -0t Hoxyed - %ﬁeH?FHPéﬁﬂﬁ@tﬁé’t rgnmés\tlerloveswsalh%msg
(M) . Hsdpggen gas; wasy bubbkegdyt8rBogYsPEBRELON ankot>J§B Ry slyet ot ai ned
above (0 g % and 10% Pd on activated carbon (0.05 g)_ in nethanol (10 nl)
over ni ght CaEPPEIMLLERFe PAk@XY, TR Peattalysir s ¥oWe erabk%er I CRYP1 e and
the fi ltre},sn\&aioe\éepoarm&@y %E@O_‘{)e%'rd@ %%e&uré]fll&gy erBGBpar@éd Vge TLC
(silica ge el uent ~CI~/ to yield O %

N-(tert- bmf@@yé&ﬂbéwmt)heg Wb@@@mﬁokpeweﬁ@mr& a[rﬁ ne'hei it eReer .
ESMS: i Zc%%egpbwﬁa'\'ﬂ]g% 5@2 Angpy dr QUS, Py Tyl nguﬁgt;éum was ggdegew th
stirring to a sol utlon of ‘t he ‘product obtai ned above (0.2 g) in CHzCl= (3.0
m.) at OCYrPppf lisc aanlhy@lrme egove  miodeavediderd dhep W P t¥en nP&ture
was war megpgl %‘Md&eﬁln‘ﬁo)’gf&%e%w%‘%&%@ﬂ' '%i“@g t%rStHszchIyl?’ 89&6{% at

roomtenperature. The mxture was diluted wt 1~ and

sequenti aPYy @i t RORNERCHE onBai n&etdgdur atidd I%mfﬂe%nd bre neal)ﬂ'}ﬁbab%@am c
layer was  doiedobMISOR) he ANt AMARPT D 119i01V€a halogenated lower
N-(tert-but oxycarbonyl)-3-met hoxy-9trifl uoronet hanesul fon | oxy- L- phenyl al an
i ne net hypl&aper NG 2Baging ESVSS Ulpg &1 Ogen { [ MiENg)-+) . mefhal sdl%ﬁid@’? oPrt he
product obhatnesaghaye (0. 2ume Iy NE (Za0nL) v, addat dio &9l UbLON of
2- met hoxybenzene boronic acid (0.112 g), KzZC03 (0.21 g) in DVE (2.0 nl)
under NZ. Upgubpphgyitad((aryb @romes A6ded andrshesSkEikblPE \@ey heheedrat 65
Cfor 98 leohﬁ,q cfé ! ESEﬁd apd 1 S0l VERbmiAS ) evVaposabed i thed espdue
was extracted with ~ r.OAC and the extract was washed with water, dried and
evapor at eénsqfhétﬁeetélde Wt pird fyled ByopPepal@atd ve Tl§eb€§|llt|‘3ct@dgeler

el uent: hgxgnggéﬁ@égd 3: Hlétézpoé/f)gi-dlgwgg 9 &yl  halide such

N- (tertbutoxycarbonyl) - 3-net hox nmet hoxyphen | ) - Lphenyl al ani ne met hyl
ester. Eswrlﬁﬂmeseyé[MNalyrqmdez r iyexazopyjmethyy) A rw@rmeeof t he
product obhahped Qllﬂggﬁyio %me)' n IFMe%Qcy&l&am{—yl5§r%u¥/

stirred at roomtenperature for 1 'h, evaporated and dried under h|

vacuum Teuhatitvted| Hessirerived cefl e Lo duel ky! ChrErde( Zuah f’\‘/@sNadded
DI EA (0.069 L) followed by a solution 5 2, 6-di chl orobenzoyl chloride
(0.02 nl) in CHZC12 (1 nL). The mixture Was warned to room tenperature and
allowed to stir for overnight. After the usual work-up in a sim/lar manner
as shown in Exanple 1, the crude material was purified by preparative TLC
(silica gel; eluent: hexanes/EtOAc, 2:1) to yield 0.09 g of

N- (2, 6di chl or obenzoyl ) - 3- net hoxy- 9- ( 2- met hoxyphenyl ) - Lphenyl al ani ne net hyl
‘ester. ESMS: nmiz 988 (VH).



8) The product obtained above (0.09 g) was hydrolyzed with LiOHin a
simlar procedure as described in Exanple 1S) to yield 17.8 ng of the title
conpound. np. 100-102 C. ESMS : mf z 9 7 9 ( M# ) . The fol | owi h§ JUL 281
conpounds were prepared from the corresponding materials in a simlar
manner as described in one of above Exanples. TABLE 2 Exanpl e chem cal

StrUCturel%hér( NHtk&léH5§&¥géiﬁ?lQloJe N ggg”.Hogr5m1d|',77N£€%wer533

OCH: ~N COOH . , < ~T<L 78
N COOH mlalnqyipgpcaqaoﬂyhlcwsr ocHalkydl O bwn@d@m Cl 80 i lLoser i t

a o~ QQﬂbeégggé%yl group (e.g., halogenoalkanoic acid lower

alkyl ester such as methyl bromoacetate) or a cyano group
(e.g., bromoacetonitrile) in the presence of a base (e.g.,
EtsN, DIEA, NaHCOj;, KHCO3, Na;C0Oj3, K;CO3, KHCO;, CsCO;} at a
temperature of room temperature to 50°C in an organic
solvent (e.g., CH;Cl,, THF, DMF, CH3CN, toluene).

The alkylation reaction can be also carried out by
using a conventional alkylation method such as Mitsunobu
Reaction (for reference of Mitsunobu reaction: {a)
Mitsunobu, Synthesis, 1-28, (1981), (b} Hughes, Organic
Reactions, 42, 335 (1992), (c) Mitsuhashi et al., J. Am.
Chem. Soc., 94, 26 (1972)).

Procedure G: Halogenation of Hydroxyl Group

The compound [I] wherein R', R% R’ R® or the
substituent of the R® group is a halogenated 1lower alkyl
group can be prepared by the halogenation of the compound
(I} wherein the corresponding R!', R? R} R® or the
substituent of the R® group is a hydroxyl lower alkyl
group. The halogenation reaction can be carried out by the
conventional method using, for example, a combination of
tetrahalomethane (e.g., CBr,) and triphenylphosphine at a

room temperature in an organic solvent (e.g., CH,Cl,).

Procedure H: Conversion of Halogenated Alkyl Group to
Alkoxy Alkyl Group

The compound [I] wherein R}, R?’, R} R® or the
substituent of the R® group is a lower alkoxy-lower alkyl
group can be prepared by reacting the compound [I] wherein
the corresponding R!, RZ, R3, R°> or the substituent of the
R® group is a halogenated lower alkyl group with an alkali
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COOH Cd 81 i

999 CH ~-
N~C 91

I 419 HOzC 92 CF3 994 93 C~ ~ 411 ~~N J~~

metal lower alkoxide (e.g., sodium methoxide) at room

temperature in an organic solvent (e.g., DMF, THF, CHiCN).

Procedure I: Conversion of Carboxyl Group into Carbamoyl
Group

The compound (I} wherein R}, R?% R’, R', R® or the
substituent of the R® group is a substituted or
unsubstituted carbamoyl group {e.qg., an N-lower
alkylcarbamoyl group, an N,N-{(lower alkyl) (lower alkyl)
carbamoyl group, an N-(hydroxy-lower alkyl)carbamoyl group,
an N-{morpholino-lower alkyl)carbamoyl group, an N-(aryl-
lower alkyl)carbamoyl group, an N~ (lower
alkanesulfonyl)carbamoyl group, a hydroxycarbamoyl group, a
carbamoyl group) can be prepared by condensing the compound
[I] wherein the corresponding R!, R?, R?) R', R® or the
substituent of the R°® group is a carboxyl group with a
substituted or unsubstituted amine (e.qg., a lower
alkylamine, an N,N-(lower alkyl) (lower alkyl)amine, a
(hydroxy-lower alkyl)amine, a (morpholino-lower
alkyl)amine, an (aryl-lower alkyl)amine, hydroxyamine,
ammonia) or a lower alkanesulfonamide.

The condensation reaction can be carried out by the
conventional method for a usual peptide synthesis as
described for the condensing reaction of the compound [II]
and {IIT]}.

Procedure J: Reductive Alkylation

(J-1) The compound [I] wherein R}, R?, R’, R® or the
substituent of the R® group is an amino-lower alkyl group,
a lower alkyl amino-lower alkyl group or an arylamino-
lower alkyl group <can be prepared by the reductive
alkylation of the corresponding ammonia, lower alkyl amine
or aryl amine with the compound [1] wherein the
corresponding R', R?, R®, R® or the substituent of the R®

group is a formyl group. The reductive alkylation reaction
-54-
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Tabl e 3 (continued) Exanple~mizMH )R2 A R394M-425N Cl 95 . 403

I (M) 96r 95997Me \ /9 17 +(M) -95 1 ~3--~~~fl. ~~~;"~ 9g OC}194%5 | pewa (
M-) O0)-13 9g OH 405 | ~ (M) i 99 C 958 \i C 101 p2N 9 2 0 \"7= (M)
102 M ~ ~ 932 Me 103 ~N~ 377 | ~ (M+) N 104 ~ 933 | ~ CH3CONH 105 933
CH3CONH
can be carried out by the conventional method using a
reductive agent (e.g., sodium cyanoborohydride) and an acid
(e.g., HCl) at room temperature in an organic solvent

(e.g., MeOH, THF, dioxane, or the mixture thereof).

(J-2) The compound [I] wherein R', R?, R’, R® or the
substituent of the R® group is an N,N-dimethylamino group
can be prepared by the reductive alkylation of the compound
{1} wherein the corresponding Rl, RZ, R3, R> or the
substituent of the R® group is an amino group. The

reductive alkylation can be carried out by the conventional

method using formaldehyde, a reducing agent (e.qg., sodium
cyanoborohydride} and an acid (e.qg., HC1) at room
temperature in an organic solvent (e.g., MeOH, EtOH, THF,

dioxane) or HO , or the mixture thereof.

Procedure K: Wittig Reaction

The compound [I] wherein R!, R?’ R’ R® or the
substituent of the R® group is a lower alkokycarbonyl-
ethenyl group can be prepared by the Wittig reaction of
the compound [I] wherein the corresponding R!, R?, R} R® or
the substituent of the R® group is a formyl group. The
Wittig reaction can be carried out by the conventional
method using, for example, (triphenylphosphoranylidene}-
acetic acid lower alkyl ester at a temperature of 50°C to

100°C in an organic solvent (e.g., toluene, THF).

Procedure L: Conversion of Halogenated Alkyl group to Amino
Alkyl group

The compound [I] wherein R!, R, R} R® or the
substituent of the R® group is a lower alkyl group which 1is
substituted by a substituted or unsubstituted amino group,
a substituted or unsubstituted piperidinyl group, a
substituted or unsubstituted morpholino group, a
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|~ 106 | 563 H1~i 107 C O _ 563 ~/ / HCT TABLE9 ~n RA HR3 C UUH
Exanple R~ mz Rz '~ (M#) R -96 1~ ' 3 ~ 108 F F3991091 . E9 Jiyi 7@
~3981100z390 (M) TABLE 5 / \ \~

thiomorpholino group which may be oxidized, a substituted
or unsubstituted piperazinyl group, or a substituted or
unsubstituted pyrrolidinyl group can be prepared by
reacting the compound [I] wherein the corresponding R!, R?,
R3, R®> or the substituent of the R® group 1s a halogenated
lower alkyl group with a requisite amine at room
temperature or under cooling in an organic solvent (e.g.,
DMF, THF, CH,Cl;) or without a solvent, with or without a
base such as Eti;N, DIEA.

In particular, the compound [I] wherein R?! and R® are
hydrogen atoms, R? and R?® are halogen atoms, and R® is a
phenyl group substituted by a lower alkoxy group and a
lower alkyl group which is substituted by a group selected
from the group consisting of a substituted or unsubstituted
amino group, a Substituted or unsubstituted piperidinyl
group, a substituted or unsubstituted morpholino group, a
substituted or unsubstituted piperazinyl group and a
substituted or unsubstituted pyrrolidinyl group can be
prepared by reacting the compound [I] wherein R! and R® are
hydrogen atoms, R? and R® are halogen atoms, and R® is a
phenyl group substituted by a lower alkoxy group and a
halogeno-lower alkyl group with a requisite amine such as a
substituted or unsubstituted ammonia, a sSubstituted orx
unsubstituted piperidine, a substituted or unsubstituted
morpholine, a substituted or unsubstituted piperazine and a
substituted or unsubstituted pyrrolidine. The reaction can

be carried out as described above.

Procedure M: Conversion of Carbonyl group to Thiocarbonyl
group

The compound wherein Z is sulfur atom can be prepared
by reacting the compound {I} wherein 2 is oxygen atom with
Lawesson's reagent in a suitable organic solvent {e.g.,

toluene, xylehe) at a temperature of 50 °C to 150 °C.
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C ONR4A H/ O Exanpl eR~Rm z (N*H)111-F#CII}MIQIIZ-N@-CII»MZBIIS-Cﬁ&
- COOH481119- CHzZNHCH2Ph- COOMVE54711S - CHZNCOOWME5341 16_CH. , NH- ~ ~NCEFWE§8§ Mf&
M

TABLE 6 _ _R-t \ ~HCOOH C1 _97_ . ,3 ,~11~ ~~; ~~~ Exanpl e
117 428 /| CH3 118 \ / OCH3 4 4 4 119 OCH3 4 9 4 \ / 120 OCHZCH3 458 12
OCOCl-i; 456\ / 122 NH2 429 \ /| 12 a ~ HSO CH, 507 12 4 ~ HCOCH3 4 71 12
5 - HCCZCH%oéeéu%e12N§ Qt&&kgdﬁkﬁprfSZgarboxyl group to Tetrazolyl

group

The compound [I] wherein Ry 1s tetrazolyl group can be
prepared from the compound [I] whereain Ry 1s carboxyl group
following the procedure described in the J. Med. Chem., 41,
1513-1518, 1998. The procedure can be summarized in the

following scheme:

e R?
r‘“1
R'  Z (CHyy~— TR E-l-j

H,N P
N~cn H HN_~y PPy DIAD

A WHOBT EDC
2 : W~ TMSN
R @Q N““coon  HOBT.EDC Q)LN)\fo 3
3
R DIEA R3

R5

5
A N
R' Z (CHp)— “gé T
Oy g W 0By S
R3 j \N’,N R3 HN\N,N
NC

Procedure O: Conversion of Carboxyl group to Alkoxycarbonyl
group

The compound [I] whereain R', R? R’ R' R® or the
substituent of the R® group 1s a substituted or
unsubstituted lower alkoxycarbonyl group can be prepared by
condensing the compound [I) wherein the corresponding R!,
R?°, R3}, R’ R® or the substituent of the R® group 1is a
carboxyl group with a substituted or unsubstituted alcohol
(e.g., a halogeno-lower alcohol, pyridyl-lower alcohol, a
(lower alkylamino)-lower alcohol, a lower alkoxy-lower
alcohol) .

The condensation reaction can be carried out by the
conventional method for a usual ester synthesis as

described for .Method A-(3).
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TABLE 7 R~' ExanpleRRmz ( MH ;127" ~ NCOOWE429 -98 r, .~ 7" ~ ﬁéf Agiy
COOH 420 S 129 |~ COOH 915 N 130 ~ COOH 959 | O TABLE 8 CH ~O R10181 -~NF"I'
H C1 Exanpl.eR7R "n z( M) 131 of f H518" CH3132H~559N( CH, CH;

), | 33H~N~573139H~N~S89~s Exanpl e 135:

N- (2, 6-Di chl or obenzoyl ) - 4- (2, o-di fl uorophenyl ) L-phenyl al ani ne.

Procedure P: Reduction of Hydroxyl group

The compound [I) wherein R', R’ R’, R® or the
substituent of the RS group 1s a lower alkyl group can be
prepared by reducing the compound (1] wherein the
corresponding R', R? R?, R® or the substituent of the R®
group is a hydroxy-lower alkyl group. The reduction can be
carried out using a reducing reagent such as a silane
compound (e.g., Et3SiH) in the presence of Lewis acid (e.qg.,
BFy, TiCly) in a suitable organic solvent (e.g., MeCN,

CH,Cl,, THF) at a temperature of 0 °C to -78 °C.

Procedure Q: Halogenation of phenyl group

The compound [I] whereain R® is a substituted or
unsubstituted halogeno-phenyl group can be prepared by
reacting the compound [I] wherein R® is a substituted or
unsubstituted phenyl group with halogenating reagent (e.qg.,
Buy4NBrs, 3,5~dichloro-1-fluoropyridinium triflate) in a
suitable solvent (e.qg., MeCN, CH2C1,, THFE) at room

temperature or with heating.

Procedure R: Nitration of phenyl group

The compound ([I] wherein R® is a substituted or
unsubstituted nitro-phenyl group can be prepared by
reacting the compound [I] wherein R® is a substituted or
unsubstituted phenyl group with HNO3; in a suitable solvent

(e.g., THF, NeCN, MeOH, EtOH) at a temperature of room

temperature to 100 °C.

Procedure $: Converting phenyl group to carbamoyl-phenyl
group

The compound [I] wherein R® is a substituted or
unsubstituted carbamoyl-phenyl group can be prepared by 1)
reacting the compound [I] wherein R® is a substituted or
unsubstitutea phenyl group with chlorosulfonyl 1isocyanate
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1) N-(2, 6-Dichl orobenzoyl)-Q(trifluoromethanesul fonyl)-L-tyrosine methyl
ester was prepared in a simlar nethod as described in Exanple 5-1) and 2)

99 1 ~n~-;;, ~~_. 2) To a m xture of the product obtained ,above
(3.00 g), hexanet hyl ditin (1. g) and anhydrous Lic (0.76 g) in dioxane
(30 nm) under N2 was added Pd(PPh3)4 (0.39 g) and the m xture was heated at
98 C for o xture was copol ed dlluted tOAc fllter d

t hr ough Cﬁp tteér)andy V8pdfFal'dd. thFheOl?tem d%% asPp purl f| tih(?%by cotum © of

chr omat ographyompidurch ([gE] ;ared ueind : i & Opsh dex acken Mé)camyeeldue 26 g of

N- (2, 6-dichl nzo trlrrethys nni.oL= phe ni ne met h ester
(2.6 o e reneaon ) 2 LTLTeL VLekannl ol pheny S thel BPOMERESERL ai ned
above (0.3%f 9) °an¢ol mmtamﬁedatbu@robmzeﬂeﬂr(oa@srr@) dah td uener{@qanl)

under N~ was added Pd(PPh3)4 (0.02 g) and the m xture was heated at 110 C
for 2 houP8t Thethi @urachds &dabor atiéd, THEOTesHif) wakh pdri$peerBYe col um

chromat 0g58phY kS| |('é33<; gel ,Mgbyent H,& OAgthexang el R)r Ale@ e el g 58, of
N- (2, 6di chl or obenzoyl )= 9- (2, 6-di f| uor ophenyl ) - L- phenyl al ani ne net hy ester.

ESVS: m ztagpefREure 4:861(0\% °€Na) and 562 (MH) -. 9) The product obtai ned
above (0.058 g) was hydrolyzed with Li OH as described in Exanple 1-5) to
yield the title conmpound (0.09 g). ESMS. nfz 450 (M#), 972 (Mt +Na) and

998 (M H) procéherkol T owicem veanyieimds £ ( Blaploy113¢reud 4@p wenen@i£payed in a
simlar pr ocedure as described in Exanple 135 but repl acing
1- br ono- 298°4Pf | uor obenzene with the requisite bronpbenzenes. -100 ~ ~
(~~~;, ~~~n~ TABEE 2dRpdudd Q 0O0HVIGr&ExanpheRVR®, nf 2136/ RY @E9%%ne
MH)-13 7 . . o
(MH sh%stltuent of the R® group 1is a (hydroxyimino)-lower alkyl
or (a lower alkoxyimino)-lower alkyl group can be prepared
by reacting the compound [I] wherein the corresponding R,
R°, R3®, R®> or the substituent of the R® group 1s a lower
alkanoyl group with hydroxyamine or a lower alkoxyamine in
a suitable solvent such as a lower alcohol (e.g., MeOH,
EtOH, PrOH or BuOH) and MeCN, with a base such as alkali
metal acetate (e.g., NaOAc) at room temperature or with

heating.

Procedure U: Conversion of halogen atom to heterocyclic
group

The compound [I] wherein R!, R? or R’ is a substituted
or unsubstituted heterocyclic group can be prepared by
reacting the compound ([I] wherein the corresponding R!, R?
or R’ is halogen atom with a (substituted or unsubstituted
heterocyclic)boronic acid using a conventional aryl
coupling method such as Suzuki Coupling method. The
coupling reaction can be carried out following the

procedure as describe in Method A.
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\ /415 ( MH )138NC\ /939 (MAT)139F \ / Owve Me0992 (MH+)190 \ / CF3498
(M+-) The follow ng conpounds (Exanple 191-196) were prepared in a sim]|ar
met hod .as described in Exanple S but replacing 2-met hoxybenzenkBodBbi éildci d
with the requisite benzeneboronic acids. TABLE 10 Rs i C O COON Cl . _
Exanpl eRMS : nf znp : C191C1489\ / C (M+H#) -101 19 ~~": .:: al42 NC

999(MH ) \pfo&dBuMeOv1i93xMeat96@ O¥Hshi¥uk h4énmMeO 476(MHt) -N i) N

The compound [I] wherein the substituent of the R
group 1s a lower alkylsulfinyl group, a lower alkylsulfonyl
group, a thiomorpholino-lower alkyl S-oxide group a
thiomorpholino-lower alkyl S, S~dioxide group can be
prepared by oxidizing the compound [I] wherein the
corresponding substituent of the R® group is a lower
alkylthio group or a thiomorpholino-lower alkyl group with
an oxidant such as a peracid (e.g., mCPBA, H-0,, AcOOH,
PhCOOOH) in a suitable solvent {(e.g., CHxCl;) at room

temperature or under cooling.

Procedure W: Imidation of hydroxy-lower alkyl

The compound [I} whereain R', R%, R® or the substituent
of the R® group is a lower alkyl group which is substituted
by succinimido group or 2,5-dioxo-l-imidazolidinyl group
optionally substituted by a lower alkyl group can be
prepared by the 1imidation of the compound [I] wherein the
corresponding R}, R*, R’ or the substituent of the R® group
is a hydroxy~lower alkyl group. The imidation can be
carried out by using a conventional method such as

Mitsunobu Reaction (reference of Mitsunobu reaction is made

in Procedure F). The reaction can be carried out by
reacting the compound [I] with a di(lower alkyl)
azodicarboxylate (e.qg., diethyl azodicarboxylate), a
tri(lower alkyl) - or triarylphosphine (e.g.,
triphenylphospphine), and a requisite imide (e.g.,

succinimide or hydantoin optionally substituted by a lower
alkyl group), in a suitable organic solvent (e.g., Et:0 and
THF) at a temperature of -20°C to 50°C.

The active ingredient of the present invention are
exemplified by the following examples but not laimited

thereby.
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MeO 19S Me 492( M#) 200-201 \ / Me 196 CF3 550~ (MH) 259-260 \ / CF3 The
foll ow ng conpounds (Exanple 197-7.99) were prepared in a simlar ngt' od g@h
described in Exanple 7 but replacing 1, 3-di net hoxybenzene with the 9 JU ¢
requi site benzenes. TABLE 11 Rs CI O COOH CI Exanpl eRVE: niznp d 97Nb0 Me

\ / Ove MeO Me532 (MH)114-115 -102 ~9E~~~,?,.~(. ~
148Nb0988g%+g12§3 239\ / MeMe0199Me0516( M) 238- 239\ / ~-Pr(dec. )N@O
Exanple 1

N- (2, 6-Di chlorobenzoyl) 4-(2- cyano 6car bamoyl phenyl ) - L- phenyl al anine. 1) To

a mxture of gyangbenzene boroni ¢ acid (0. 51 and anhydrous KZ003
(055 o) i Fr e 70 Y 20 oiiPo CE DR LA ABE RS XS ddede thoxyBheny1d L

N- (2, 6-di cphonpbenzayhe- Q(t mieftl roneuhaﬂggulfomyA) L- tﬁh@5|nebnthyL.ester
(0.5 g), The catalgst Pd &PPhB was added and the m xture was

heated at BbCElPHPPENROYFAGH nﬂéf@?ghﬂégp BWédTHﬁHWﬂﬂ&}QMQW+“EtdA@’and
washed successively with water and brine. The organic | ayer was dried

(MgSQq), evaporated, and the residue was purified by colum chronatgpraphy
(silica gel: el bbnEYTBEBRS hekate BF1) Yaso 34Y §95 angSetution of

N- (2, 6di chi Qépbenggxbkm&%&é@m%ﬁt%&am@yImemwl estdhenyl akaging yret hyl
ester ESMS: niz 496 494 The product obtai ned above (150
ng) was hy‘?er‘bY?/é%HSV\FHhC{a aH Os sé‘r”idé’éfd an EXagpIse lptsen yag slo@leige

title conpoyng (°0 an96 & e 1i VB kY driad 63 (rM_T'F| X agphi€d 19t opwise
N- (2, 6-Di chl orobenzoyl ) - 4- (2, 6-di cyanophenyl ) L- phenyl al ani ne.
with stirring. After the addition was over the ice-bath

was removed and the mixture was stirred for 3 h at room
temperature. The mixture was sequentially washed with
water, 1 N HCl and water. The resulting CH,Cl- solution
was finally washed with NaHCO3;, followed by water, dried
(MgS0O4) and evaporated. The residue was purified by flash
column chromatography (silica gel; eluent: toluene/EtOAc
9:1) to yield N-(tert-butoxycarbonyl)-0-
(trifluoromethanesulfonyl}-L-tyrosine methyl ester (6.2 qg).
ESMS: m/z 500 (MH" ).

2) To a mixture of 2-methoxybenzene boronic acid
{(0.446 g) and anhydrous K;CO; (0.84 g) in toluene/DMF (25
mL/2.5 mL) under N; was added a solution of the product
obtained above (1.0 g} in 5 mL of toluene. Pd (PPhs)4 (0.48
g) was added and the mixture was heated at 80 °C for 24 h.
The mixture was cooled, filtered through Celite and
evaporated. The residue was taken up in EtOAc and washed
with water. The organic layer was dried (MgS0a4) ,
evaporated, and the crude material was purified by flash
column chromatography (silica gel; eluent: EtOAc/hexane
1/3) to yield N-(tert-butoxycarbonyl)-4-(2-methoxyphenyl) -
L-phenylalanine methyl ester (0.64 g). ESMS: m/z 386 (MH").

3) To a solution of the product obtained above (2.97
g} in CHZClzh(ZO mL) was added TFA (20 mL) and the mixture
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1) To a m xture of 2,6-dicyar~~benzene boronic acid (0.516 g) and anhydrous
KzC03 i0.2 g) in toluene (10 nL) under Nz was added g e
N- (2, 6-di chl orobenzoyl )-Q(trifl uoronet hanesul fonyl)-L-tyrosine ?’ngt HyL edler
(0.5 g). Pd (PPh3) g (0. 1 g) was added and the m xture was heated at 90 C
for 8 h. The mxture was cool ed, diluted with Et OAc and washed successively
with water and e. The organic layer -103 was dried S04) and
evapor at ed® 1558 gc”f esi-due"was ﬁn‘?f|5é’d“6§/°80| i EHPERERS tdaphy TS 1ica
gel ; el ueﬂé515h@°\GJdteXamesb/lJJ)édt opyi €rdch8 r(rgoome and the solution
N-(2 6- di chl or obenzo 9- gdl cyano hen¥l)-L Hyerﬂal ani ne net hyl ester.
2) The pr¥%8dct®V6H< aﬁ“)rlfé%f‘ abO\? Was ﬁi}‘d of yZéd | QPCHr BEEGurARR B
giscr:beggnnaExgmMﬁéJxéélaoewwﬂiiaheealhhae@ommgnubaaﬁ%mdzb 982(M+)

anpl e

N- (2, 6- uEﬁ?orTé“B‘e%ﬁ)Oé A7 ( fePRHPHRRIN B PP ERY A S em P eamshiye

(152B), asdter (2.93 ESMS m/z 286 (MH")
N- (2, 6di chl or o- benzoy [c2 (et hyI sulfin I )phenyl ]- dohenyl al anl ne (152A
and 152C). 1) 4) a solu ion of "the product obtairned above (2.3

N- (2, 6-Di ¢hl engbenzoyd had- [c%r(tf@:irhi/rln%hbf’ﬁ.@hE@Yié] phenyd - & %Isneada%tohyl
ester (0.35 g) was dissolved in CH-C NCPBA (50-60% 0. 2559)

was added®atto8 uEignd 2thelnPg s LRESLszvdd %{th}“@ef of0 299 mFhe whtht ur e
was washegs $UECRESI Valne Whilcaguequs NaHE3 vat %o@n@enbb@gtu%' &t MyS04)
( filtered and evaporated. The residue was purified by colum

chr omat ogf BphyesEPrcadgll; &hgemix FEAdafe @t et FRENHiald O Mixd8 of

N- (2, 6- d'&QtQEOb@HZH&h% éa[ta(nﬁtamdoéugkenm.nbenylr%e rQQ@TYLﬁ%}aﬁ'Hf@l et hyl
ester ( ESMS (i : ) 0. 227 ny
of N-(2, GS@IiEhmﬂo \b@ﬁzoﬁ}r}eg [QMgﬁ@hhyl sftn‘!ér’@?ﬁﬁt)%en;ﬂlf]d L ptheny Icalugisi ne

et hl(/MesrﬁNiEeﬁﬁafn X%gge %fusl;/ﬂéﬂaaswe@r@gﬁ) CoEaMR (WrZboma r332 oMY

N- (2, 6-di éﬁibi@«berﬂzﬁdyl ) edueptret AyPAgl henph¥phierl | LB- phiegid aINarﬁZnéS-rret hyl
ester was _ it

N (2, 6@&%%@%%%%%%@2%@8_% Q?ng%ﬁgl%zﬁ{dfh%ﬁ@ll ﬁsﬁ%"%gﬁéﬁ?‘m ani n (1528)
ESVB: ni z2992r (MH+§4 @19 ( LM-+NEPMS9m/(2MH4H- . Mﬁ)

N-(2, 6-di chl 0r9Pefﬁ§9y¢m g pk2(BBEAYhS 'f'bwle)moe@ybb Lvaeh@qg's%h@@'dn%nﬁet hyl
ester (a mxture o I ast ereoners hydrol yzed with Li OH as - 1
~ ~ ~J ~a mixtuzxe of \THE/ yMgOH dé)sdﬁliabea gy - |nPEx%Eh3p\I“élqn S?ftéol)@lﬂel d
N-(2, 6di CPL&H&P GaEQYL) - 4 %néﬁeaﬁy@%v B Dphesy! LaLPheiid Al 49 ng nea

m xture o |astereorrers e mxture was taken up ~. 12 and the
sol i d wasnkotheet e@SbyStlllrtrlealt i @h, mhedewptemawmzfolan@ dhi ed fTdreyiel d
one di ast

N (2, 6- dlrg Igl?g e%fgylﬁvﬁpfﬁ?tedhy ns%l ftlhr?yISp le%‘iﬁ] Wasphterne‘? ?anl ne (80 ngt
(152A). BSBMB:rnl zTHZ6reNERY ingd98 {tMadNayas agymgigdH)co DH&II\/Rl(:DI\/SGdG) : 8

% gl(gns éﬁa 7‘3%37“9%e (mxéli% §§8 fzc%(‘j’qJ’if\lgi);l:l_Qj wigh g%oﬁg& 1?%1] g’lrl%t%rnate vvas

evapor at eteyed whe nessie washcrgsiakl i zbhd efd oemmtEt émepbirexane to &f-f ord

t he ot her shE

N (2, 6- d.i: ’I%r% %’Eﬁg%g?‘%)rﬁﬁowz rret Ayl sultploﬁ{;ﬁlﬂlpﬂgnylf Rgﬁf}rlaflanl ne (44
mg) (1520)0.-EBME MB) 47TBSHSHHR/z 998 (MHINa) m474 2(1N4I2|§3 - H- NVR ( DMSQd6)
¢S 2.43 (s, 3H , 2.98 (m 1H) ( 3.22 (m 1H) , 4 74(m 1H , 7.32 (m
3H , 7. 4 (m 5H , 7. 6-7.7 (m 2H) , 8. 0 (d, lH) , 9.15 (d, 1H)
Exanpl e IBgample 2: N=[ (S)-2-Phenylpropionyl]-4-(2-methoxyphenyl)-L-

N- (2, 6-Di r )-4- (2, 6-di net hoxy- 3f | uorophenyl ) - L- phenyl al ani ne
(153A) ar{%@@yfyfmﬂﬂ,

N- ( 2, 6di chl or obenZoymix8ur2, 6odi métHaexyedhsxdiheagl ophenpenylpRemiing ani ne
(153B) methyl ester hydrochloride (0.03 g), (S)-2-phenylpropionic
acid (0.014 g), EDC (0.02 g), HOBT (0.021 g¢g) and DIEA
(0.034 mL) in DMF (5 mL) was stirred at room temperature
for 18 h. DMF was removed and the residue was partitioned
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1) N-(2,6-D chl orobenzoyl)-4-(2, 6-di met hoxyphenyl ) -Lphenyl al ani ne net hyl
ester (232 ng) was dissolved in anhydrous MeCN (1O nlL) under NZ an neoon
3,5-dichloro-1f luoropyridiniumtriflate (85s, 353 ng) was added and' Y h\%-

m xture was refluxed for 2 day. Mire 3,5-dichloro-1fl uoropyridinium
triflate (175 ng) was added and the m xture was refluxed for another day.
The m xture was then concentrated, and the residue was taken up with water
and ext r abEEHORIN HE T oNATHE t8 + abhe naS IRAdFed AMATh "3k . S KRR edat er |
dried (My3gd) wa@ﬂécﬁr@éjqéggt?)!@@?r M@ l-Ehie é?@fg&eam PYRLAL edaliyo

preparative TLC (silica'gel; eluéent: -10 , ', ~ hexane/ ActEt 5:1
to 2:1) tgn@\pglne The resulting organlc layer was dried (MgSO,),

N-(2, 6-ai ghl, g@g@%&oyg%&(&eﬁ eBBLRRX Y 35 f Iiarignhenyby - leaRkenyt 3l @ ne

met hyl ester ng) and
N-(2, 6- d| chiroraseszaphy. 9-(62 16cai nsehoxysl Wil f | (o6 pdhAC L9phényt@l ani ne

met hyl 3%1637 ng) N-z[)(ST)h-ezl erpypﬁy&gn?oﬁm?Laleqiza,p@vﬁoﬁi&ﬁeﬁ@pﬁrﬁlely

hydrol yzed in a simlar as described in ive

N- ( 2, 6- di eheoydbdmrndyie) J‘K‘—‘(’W% 8 e h()‘9<y0%$qlhor%§}ﬁ%nw)jz L4 bhef dl-ani ne (np
228-229 C, M5 gl Zﬂﬁ@? é%@ﬁﬂ%t(gégélngadabove (0.03 ) was dissolved

N- (2, 6-di chl orobenzoy 9-(2 di nmet hoxy3, 5-di fl uorop enyl ) - L- phenyl al ani ne
(nmp 201-202 @ mvB<He S6 (I‘Iﬂlwe)OH( (1%389«/0 Exampl- e2E54:lOH (0.07 mL)

(2, 6 D1 GRl.OTRRENT YA~ n62 i IRHY | RS dLExY Pell YAl O phenyd ) - L-ph
enyl al ani ne The title conpound was prepare Si m n er as

descri bed fiom E3darrpITélel5®er¢prE98wa99 Gapoeatpte 288: the residue was
N (2, 6-D f@' L3 ahe m>wété§ (sl T Yd s B £ 614 PHEQ¥yEar By LA iQs P, & di met h

oxyphenyl |-L- pheny anin

4- (N- Al | ypHN2t erittthutNoxyear bodyrtaﬁfi ma k-t r@d iwest hestyrerizshebdriorE wOAei d and
N- (2, 6-di ghl or yl) |f| su 1) tyrosjne t ester
wer e coupﬁgg b?/)t}?%ﬁm I aqu)%ns{ ho Iéealsggirgl(abeajlzrrPnyxbaj'J-lq 7 C%Eetcgeg%ée

N- (2, 6- di evbpoobérzioydo 39L¢Ed(t\hal tyltlhl- tcevmmmm@xy(dhmorw A - 2ubz di net h
oxyphenyl b%-gp]%m?/l al ani ne nethyl ester. 2) The product obtained above was
hydrol yze sifmilar nmethod as described in Exanple 1-S) to give the
title conpound; nmp 138-139 C; Ms mz 629 (MH+). Exanple 156:

T;(Z, 6- Di Er}}la%%(il%enzoyl )3-:4-(4- al lNy_I (G}WGQ%'iQfl%%' tet;%wt]e_rul ()2-'L- phenyé_al ani ne

N- (2, 6- Di dilverbbaypbygn)y-19--{I4dHealld Mniva er t but oxycar bonyl am no) - 2, 6- di et
hoxyphenyl ) - L- phenyl al ani ne -106 il,tl Fr;"? V V nethyl ester (1.25 Q)
was di ssolved in CHZCl1~ (10 nL) and TFA (10 nlL) was added and the m xture
was stirred under N2, @:tDim@ﬂmbﬁgpeﬁaéuéBofroma: 5 dvidlrhe (o Xt ue wasas

evapor at ed ., and th reS| t 1~ washed w th .
NaHC03, d ﬁéao(llvﬁ 'sly?t 23%"??? @gpgha?t etf “(I:Enledres?%ug S [B@?Ib?i ed by
col uim chrionat ogr @phy (siNH Q%Wbutﬁiﬂ;&fﬁrbdﬂ@(ﬁhﬁbAC&Hfﬁldrdrﬂeﬂh&r)e{o give
N- (2, 6di chl robegzo 1)-4-(9-all B]?O 6- di net hox phegé/ %} Llphen ani ne
met hyl est8lfPa¥8) my tysyP p 88 ¥t Sbiime aﬂo KRty 2z n a
sim | ar nghhaddawatiegcriched ni1)) .Exary erdsb)t iy ghecihe vddd |}Ge£tOéE]DOtUdSId. nmp

262-263 C (dec.); M5 mz 529 (M+) Exaraﬁpz‘; | 57:
N-(2,6-Di 8 Io‘Fo‘BXéﬂ’ZBW'}‘tQ (Sﬁbéﬁiqh‘&rlilﬁ’dl %%é’fﬁﬂ%f 1Stfe AR ANt e

the mixture. The EtOAc layer was dried (MgS0O4;) and
evaporated. The residue was purified by flash column
chromatography (silica gel; eluent: EtOAc/hexane 1:2) to
give N—(tert—butoxycarbonyl)—4—(2,6—dimethoxyphenyl)—L—'
phenylalanine methyl ester (380 mg).

2) To the product obtained above was added CF3COOH (5
mL) and the mixture was stirred at room temperature for 4

h. The excess CF3;COOH was removed under reduced pressure.
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RE1 m’w

1

N-(2 6- Di chl or obenzoyl ) - 9- (4-al IyI am no- 2, 6di net hoxyphenyl ) - L- phenyl al ani ne
nmet hyl ester (0 93 g) was dissolved in MeCN wat er (40 L of 84: 1fy qﬁge{wg
NZ. WIkinson's catalyst (79 ng) was added and the ni xture was brought to-
boi l'i ng. After 2 h rmre catal yst (170 ng) was added and the reaction

conti nued.Q Th e ated an es} I

wat er coevaporat edl $h ‘R@&N 8"[’%%%2%? d\llj\gﬁma(\sfﬁgairl fi e(fab?/qa:)%hge%r at:j'%/lrzl TLC
(silica gelatuelarent : shexame/DA@:@bOEal;etoTbeZ)OIt@)argwePhase was dried

N(2, 6-d

mot hyl eoteRrT0s Y B ARRE oA bt a red hov e RS T o
simlar nﬁhM@laslaiasmMmdwh &l @ 6D Wg)lt.o give the title conpound. np
221-222 G

N- (2, 6-Di chl or ?Be rb’f/l%” d%’&ﬁetaﬁ’gpﬁggébcﬁ?ﬁ h“% Eg&n washcﬂ?fpsr?eln‘ﬁffq L- phe

nyl al ani nenThfr}t i ¢H £ con@aunal wasTobt e nmdxtnra sias |addepr qoeiur € A5
described in Exanpl e 64 reacting N-(2,6-107 ~~f il
di chl or ob&¥2oy PP%- (%- %ré) ‘?’%"Qﬁ’%@%xﬁ&ﬂé’rﬁ/‘l% Lph7 yl‘b[l)anlarﬂﬁf metMy|
Eit erI W agxé.mmwddqsém&j MeSQUA -t M2 RI6 Gr MSHY Z 3¥81¢ M43
anpl e
N- (2, 6- Di @RA6Fabetydy Fhegorgagdet P ¢S 627 FRERoXy pRe AP - sHerA al ani n

e The tltlmg@@qppuad:d/vaeazagmlaawﬂ iThe Béside preceduieiag dgsarided in
Exanpl e 69 reacting

N- (2, 6di cﬁP&PH‘BenEB)ﬂOj“aZFO@ZF%Yno (5igigp medfbxy ity © LSRR/ DS e
?ﬁﬁﬁ)y' E}S(tlte)W' ah MaEOC i nsggead of MaSO2Gk-dux 1Rbcdh Loy IVE 4 @ 531
anpl e ;

N- (2, 6- Di ERFSEOBSYRAAN Y- TIREWEHAGE doT2EBYdi met Hoky phthy| - phenyl a
| ani ne Theshist:! & /conppingyivgs obtained in a simlar procedure as described
in Exanple 70 by reacting
N- (2, 6di chl or olﬂénzzbyﬁ?lﬂtfﬂDamfn@?“G-(ﬂPﬁ@PMS%ﬁSﬁenﬂz) Tphehy| 8- 4nitie
Ext hy: eitg%r Wi ddt MRNGOdpgiead, of MBNGB: oAP A06c KO7 pEoalyBr Mok t3d h ddVHY)

anmpl e
N- (2, 6- Di éRPELoHERz 8 )) -y [BET 3(3 2Rkt hyl pAenGrPEFePdo]MePHe vEirRe istsi8pheny ]
- L- phenyl ahaniche Thecdhid e,50mpeupdeyag: ObbahnedriR ra taird lodf rfieRduUr e as
described in Exanple 70 by reacting
N- (2, 6di cAh6r os&sESH ) Tgadighni Felyemtdi WerhoXEaesd ) Unsieeny Iraidariard
%t frldylz GZE%S%&% 2@%{%@@%@&0@%@% erbostigadanh MaNCSe s lidfs 195 C
N- (2, 6-Di éﬁ&@ﬁé@énz\’@ﬁ Ye4-dif ieddiwisthh d Ry 34 C3 Ladtch@aili-odhe de)spreriylq - L- phe
nyl al ani ngoIhg tid ecBQ?@Q‘ﬂ@Q WAS P{EPALEefoh N @aShldl aFi fRNPSEe RS descri bed
in Exanple 70 startin
N-(2 6d| cﬁureﬁébetrrzogllym e 6LHF het Fepognani ntphedyl-) -HASMSi:pogm/z  44% -

~' ém”” . phenyl al anine methyl ester. M5 mfz 562 (M{), np.
197 198
Example q: N-(2,6-Dichlorobenzoyl)-4-(2-thienyl) ~L-
phenylalanine methyl ester (4A) and : N-(2,6-
Dichlorobenzoyl)-4-(2-thienyl)-L-phenylalanine (4B).

T 1) To a mixture of 2-thienylboronic acid {(1.135 g) and
anhydrous K,CO; (2.23 g) in toluene/DMF (75 mL /7.5 mL)
under N; was added a solution of N-(tert-butoxycarbonyl)-0O-
(trifluoromethanesulfonyl)-L-tyrosine methyl ester (3.42 q)
in 5 mL of toluene. Pd(PPhi3}y (1.4 g) was added and the
mixture was heated at 80 °C for 24 h. After usual work-up

as shown in Example 1 the crude material was purified by
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Exanpl e 163: _
N- (2, 6- Di chl or obenzoyl ) - 4- [ 2, 6- di met hoxy- 4[ (et hyl sul f onyl ) ani no] Angniliy -4002
phenyl al anine The title conpound was prepared in a simlar nmanner as
described in Exanple 69 starting from -

N- (2, 6di chl or obenzoyl ) -9- (2, 6-di met hoxy-9-am nophenyl ) Lphenyl al ani ne

met hyl ester. MS mz 567 (MH), np. |159-155 ~C

N- (2, 6-Di dthactobenZ@YrTe o- ( £hEOFRTOORERPYI( di it m n%?lpheny?]luﬁnﬁhenyl al
ani ne The HidAd® reomInd VBS Rloepghieddi nna(septtBhtBRNBEEbARYUEsarihed in
Exanpl e 27 starting from

N (2, 6di cNdredyenz TB“@‘XJZaJBa’HJr%t RELYYS- & tfdphlerfA ) ILphefy Mt anMié

met hyl estzy2 Mp*yl,z 517 (MH) Exanple 165:

N-(2, 6-Di chl or obenzoyl ) - 9- (9-.net hyl car banoyl 2 di met hoxyphenyl ) - henyl al
anine 1) 9-(1, ?—D'B‘Ro?aﬁozl”;ﬂl)onz &L dFhet RER HéﬁzMé By \fvés Peact ed

Wi th N(Zgﬁ dup%@;@taertzz@;ylm Oax:séfba&é@mthara@%ulnmnydr)d Lekyraskegraet hyl
ester simlar manner as descrl bed in Exanple 7-2) to give

N- (2, 6di chiady c%elrrzw# )f-cgt [D-% 1h A BXAIT aFRPRGTI LR B r@?ﬁo’?yﬁhéﬁ?l Y2E- pheny
l'al ani ne nRiIPr £L£ '?ﬂe TP@sP&QQU%sOBIaQ't@%qO%QQV%eWeQJ g90kvgd (bp THF
(60 n.), and 5~ HCl( m.) was added to the solution. The m xture was
stirred umder RRdatsabam thaiHeat ufbef RrP@mic THEWH Xt WRE wasPavapefat ed,
and water Skl yar BAde0 1 a:the eRsdye. o1Re JPapdiiR RS X GEt gl with

CH?Cl~, dried (MySO04), filtered and evaporated. The residue was purlfled by
coI um1 chr((i’rrsttf@g?ﬂaplwl(ﬁ?hﬁ”@al@e?nl@ﬁf ueRthyheesie/rAc OEt Theodfree | basg (.

%) éeé)wlghgbvgolutlon oé 0% HCl in Et ovide

N-(2 6 di ch orobenzoyl )-4-(9-fornyl-2,6 |rret hoxypheny| ) - phenyfal ani ne

met hyl esttére HELOG )L G)- Ol'ff@ qﬁroduc@SPﬁﬁbt ared @bo(iWas oxi di zed by a

sim lar procedye @s Af‘?ﬁ%{ ct)f‘ ﬁ%@rﬁ&ﬁ 22T olh Oa BHYE aboye (0.2 g

N- (2, 6di chl orobenzoyl 9- car boxy- 2, 6- di net oxyp?"leny p enyI a anl ne

met hyl estiey Cdel':rhé5 pmbdu@@némam@dDaBbvéomé% méactﬂédow@hwa@t Agradi ne in

a simlar pr | & 153 d i C ound.
VB miz: 550 ?%HES” ’Esz%zng%%hﬂ’h I@f@eﬁ& %lng%%%%(%ﬁﬁds*?% t"Jng 1ggp171)
wer e prep&itefle n(d mibmi.l arTheetivodit ase deger Wbateidn tBx argsne wp@sahgre

N( 2, 6- di chlof ohenzoyl) £45(94¢3f boxys wgsﬂéﬂﬂs@%éﬂm‘i%ﬁ'ﬁy lvﬁh;q{"ngl;ég' ne

met hyl ester and ‘an appropriatée am ne
| ~ ~H COON CIClExaswter&1¢dy HaHCO; and brine. The organlc layer was

dried (MgSQ4), evaporated, and the residue was purified by

Oove

flash column chromatography (silica gel; eluent: CHxCl-/
EtOAc/hexane 1:1:6) to yield N-(2,6-dichlorobenzoyl)-4-(2-
thienyl)-L-phenylalanine methyl ester (0.15 g) (44).
ESMS: m/z 434 (MHY).
4) The product obtained above (0.1 g) was dissolved in
a mixture of THF/ MeOH (5 mL/ 2 mL). A solution of LiCH
(monohydrate, 14 mg) in 2 mL of water was added and the
mixture was stirred at room temperature for 3 h. The
" mixture was evaporated and the residue was treated with

water. The mixture was adjusted to pH 2 with 1N HCl and

extracted with EtOAc. The extract was washed with brine,
dried {(MgS04) and evaporated to yield : N-(2,6-
Dichlorobenzoyl)-4-(2-thienyl)-L-phenylalanine (0.08 g)

(4B). ESMS: m/z 420 (MH').
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MH+p: C1l66 B
--CCNNb2545219-221167-CCNHBri607153-154168-CCNH—i-Pr55926|-262&39- ,{5}2)
30H575222-223170n -CO- N N-Me a6l 9234-235171- CONH~. N 0 a630268- Vilg 19
n~1~,! ~Ji._r ~ ..? Exanple 172:

N-(2,6-Dichl or obenzoyl) 9- (4- car boxy- 2, 6d| rret hoxyphenyl ) - L- phenyl al ani ne

gg?cm E;Lg%% - (;N_pgf x‘éef%’%?a?é%e ROX n%ém’%) mEpH@ﬁ?’PQPQHMe R&t hyl

ester in aprnglarapimoeedure as descri bed in Example 1-5). M5 nmfz: 517

MH+) ; 277-278 . C. Exanple 173: . .

g\l—(2)6 chhl or rﬁoiﬁﬁmﬁlnc})’h(?rétiaﬁ’égbFP&ﬁ§PQﬁPﬁ8y&5PB8ﬁ§Pe 8- 8BnBLhoxyphe
nylL LphegyiataﬂLgi Themti)t |ea € oapi@warl ves 0bsal meton nod i hae-psoaedur e
as descri be n Exa

N- (2, 6-di cﬁﬂcﬂd?tdﬁhzﬁgpp'ﬁé'ioéépﬁo%?e’?hBldleﬁ‘é‘terfox@%eﬁwlf L pRerd) aPafi ne
met hyl estorEa M2 2g: m595 l(nl\/l'dﬂﬂz,Clrfp @I - ALY . CThex and tir e/ dua s stlrred

N-(2, 6- D|chI orobenzo 4- hoxy- 3met hoxynet hox L- phenyl al a
ISR A A T O nen I PR BOEArE AL asngkatuReR"

N-(2, 6-di Gj}ilelQbeSl@OML) &ﬂtméhaar enkicharasifomlch- HLr 0si ReHokt Byl ester
were coupled by a simlar nethod as descrj hed in Exanmp ive

N- (2, 6-di &ﬂld}eober?z'tsu?r%(@% ¥R hBRy- §'rﬁ€9hd%§ﬁ8ﬁhoivﬁhSHéP?rEgﬁﬁenw al a

nine methyngestigs. r3yidhe pagducdc &aam;eﬂzaeoxfeomsztm 0dyd eHeagREEdI NY
to the procedure descrl bed i n Exanpl e ?I ve the title conpound. np_
156- 157 Gt Ydeld3al¢ffn) 9. B@anpNe‘%? Ll enfoYSoenzoyl} -B-EyEbatne

N- (2, 6-Di qm@{ﬂbeéy@g) -‘EeMR, G i ny@@omﬁehydroxyphenyl) L- phenyl al ani ne 1)
N- (2, 6- Di chl orobenzoy di et hox§73rret hoxynet hoxyphenyl ) - L- phenyl al a

ni ne net hyl estéer & Bﬁ&?%fb)a%d’a%@ol(\% M IVeEs @dsiad)s kel HCFoi an
di oxane ( dMcohdridomas; added tRet Be AU talifRdTagde vRss s§irigd at

room - 11~
CH,Cl; containing pyridine (0.33 mL). The mixture was

stirred for 2.5 h and was washed successively with water, 1
N HCl, satd. NaHCOs: and water. The organic layer was dried
(MgS0Q,4), evaporated and the residue was purified by flash
column chromatography ({silica gel; eluent: toluene/EtOAc
9:1) to yield 0.65 g of N-(2,6-dichlorcbenzoyl)-0-
(trifluoromethanesulfonyl)-D-tyrosine methyl ester. ESMS:
m/z 501 (MH').

3) Pd(PPh3)s (0.09 g) was added to a suspension of 2-
methoxybenzene boronic acid (0.082 g), K;CO3 {0.16 g) and
the product obtained above (0.214 g) in toluene/DMF (4
mL/0.4 mL) under Ns. The mixture was heated at 80 °C for
24 h, cooled, filtered and the solvent was evaporated. The
residue was taken up with EtOAc, washed with water, dried
(MgS04) and evaporated. The crude product was purified by
flash column chromatography (silica gel; eluent:
toluene/EtOAc 10:1) to yield 45 mg of N-(2, 6-
dichlorobenzoyl)-4-(2-methoxyphenyl) - D-phenylalanine
methyl ester. ESMS: m/z 458 (MH").

4) The éroduct obtained above (90 mg) was hydrolyzed

with LiOH 1n &a similar manner as described for the
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1;~,~~Lt ~ .~ tenperature for 3 h. The m xture was evaporated and the
residue was taken up with water (40 nmL) and extracted with CH2CIX Tthe p%)?
extract was dried (MySQq), filtered and evaporated. The residue was
purified by preparative TLC (silica gel; eluent: hexane and AcOEt 3:1 to
1:1y to give

N( 2, 6-di chl orobenzoyl )-9-(2, 6- oxy- 3- hydr oxyphenyl ) - Lphenyl al ani ne

met hyl esPéFPCIAS Y .O%) %h@mBhSdugt k)t;'sf)taﬂlnveed ?éov@ga/ag hyagSI yEéBP?n a
simlar prosedune .as mecsi bhed i4mExmrihe hpd) 196 gcve the title conpound.
np. 164-165 C, M5 mz 490 (M#). Exanple 176:

N-[ 2- Chl oro- 4- (tert-butoxycarbonyl ) benzoyl ] - 4! 2- net hoxyphenyl ) - L- phenyl al an
ine 1) 2- €xlagipaed- 6t end~ (Ut DIHH IHEBVZI0) €3 -3 the@iso < pERE £¢11 W-bh-

4- (2-met hoxyphenyl ) - L- phenyl al ani ne net hyl ester (free anmine from Exanpl e
1-3)) usi R§® g glar}'nal"&r“eprocedure as described in Exanple 2-1) to give

N-[ 2-chl 0r09 (temy- tf'dilQ.b%ﬁ@lrgbOtﬂb’é) @@Moyﬁﬂoéecﬁﬁrﬁehﬁoxgﬁﬁﬁﬁyla) ﬂ-phenyl al ani
ne net hyl ester (0. 332 . 3) The, product obtai ned above é

hydr ol yzed1itd€a G™Rq rf’é%%o%b%%“g%%crl BSHSin™tarfii e (MB)) ¢ d"@t véoﬂhe
title conpound (17.5 ng). Ms (mz): 508 (MHYy. Exanple i77:

N-[ 2- Chl or 0- 9- car boxybenzoyl ) - 4- (2met hoxyphenyl ) - L- phenyl al ani ne 1)

N-[ 2- Chl oro-9- (tert-butoxycarbonyl)benzoyl)-9- (2nmet hoxyphenyl ) - L- phenyl al an

i ne net hytx% gl (305 y1m) wapidingsRlopeth A9y 1gnydious. CH2C12 (2 nL) under N-
and TFA (2 was added. 'The mi xture was stirred at roomtenperature for 2

h to gi vedeFZh@HIY@rh@JWJdarlbW@éﬁﬁdﬂn]u@ EFEYHo s Reny( JA L- oyt al ani ne
met hyl 653@ GL%&%hfIQ)rob%)nth O)IFlrziQCllins—(aQTnf%ltfPﬁQ(y%% VR 148, 6 ng) was then

hydrol yze simlar procedure as described’in Exarrpl e 15) to ~ give
N-[ 2-chl onBA!Yé&rlb‘@%yl@edi’@yl) 9-(2 -112 -9 ~ 4

met hoxyphenyl ) 1l- @h%nsdlgrle%%@&,]b(e%%(e%ew)zz JYB g Qis st ddMy - e Fxappl e 178:

N- ( 2- Chl or o- 4- car banoyl benzoy!l 2met hoxXyphenyl ) - L- phenyl al ani ne
title Congggﬁglﬁgg pitEpart B hEbm This solution was cooled to -78 °C

N-[ 2- chl or,g9carhoxyb o] 4 ( t yl ne_ yl
ester usi ng acdglé)"ﬂTJy ?gﬁo%{eﬂdure ésﬁgegswtgbﬁp ihe Lhe(wfl%%g %I%g n{{%’%@
(MH) - Eﬂawphesb?&o the cold solution. The mixture was stlrred at

N-[ 2- Chl h | | 1 b | ].-4-(2- h henyl ) - L-
L2 Ol oL gtk Ny Lt RIS LONLLM 3 VBT OSZ 2t ey PhEY!)
;i or o- 4cafbaxyBemzoy|Thed- r(GZ‘ruiB:tlh@(yrphm\we) Wapheryd ed apgaennmebhyl’8eS€er

m N9 3 ShFll aueposeRyr§ AP I638ThBAGAL " PARTRiS Bk MRS M Aoied 2P0

N[ 2- chl owgr_@[ (ta i fdoror bemphaatsoef enygl )=ni moid beng oy i §he- ( Amtdhoxypbenyl ) -
L'phenylah%@'nﬁés added, and the mixture was stirred for 0.5 h,

acidified to pH 4 with acetic acid and extracted with
EtOAc. The extract was dried (MgS0O;) and evaporated to give
2, 6-dimethoxybenzeneboronic acid, which was used without
further purification.

2) The product obtained above (0.3 g) and K,CO3; (0.5
g) were suspended in DME (10 mL). To the mixture was added
N—(éjg;dichlorobenzoyl)—4—bromo—L—phenylalanine methyl
ester (0.3 g), Pd{PhsP), (0.3 g), water (0.4 mL) and the
mixture was heated at 80 °C for 6 h. After cooling, EtOAc
and water were added to the mixture. The EtOAc phase was
dried (MgS0O,) and evaporated. The residue was purified by
flash column chromatography (silica gel; eluent:
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The title conmpound was prepared in simlar procedures as described in
Exanpl es 62, 63, 64 and 65, but replacing 2chl oro-9-nitrobenzoyl chloride
wi th 2-chl oro-5-nitrobenzoyl chloride in the coupling step of Ex@nphe B22
M5 (mz) : 555 (MH Exanple 181: N-[2-Chloro-3
[(trifluoromethanesul fonyl)am .nQ-benzoyl]-4- ( 2met hoxyphenyl ) - L- phenyl al an
i ne The t|tIe go ound vvas obtained in simlar p%ocedures as descrl bed in

r

Exanpl es BPAEANCEANERd 65 Dut rEPI acFAg2chl dro- 9- Ri t r Bbenzdy1{ %W ori de
with 2- CMD&I@I@L’BB&F\QB@MGML thselauel@clh@mjﬁn@rﬁﬂumu%esiﬁmgfmﬁéaﬁpl e 62.
M5 (mz): 55S H% % ~lI'" ¢ ~~? Exanple 182

N-[2, 6- Di B oY - OF EEFi 6‘6rorret hanesul f onyl ) ammo] benzoyl ] 9- (2net hoxypheny!

)-L- phenyl al ang nerfleptbbue tCemRauRdap bt aicned Iy WBUCCRSTIMOLW Gl ryi ng
out simlar procedures as described in Exanples 62, 63, 69 and 65, except

for the udeY of HE, 6L%i &) or oT@nFP?ol’féhlzﬁilco'théls(@§d§é’t eht 58192801479)f in the

coupling si6P qhdreARI G2, (nﬂ%)z) ino8P, 4 Mu) &xapnter183id a few
N-[2-Chloro-9[ (trifluoronet ‘hanesul onyl ) am no] - benzoyl ] - 9- (2, 6di rret hoxyphen

yl) - L- phet§PRF aff néePhe tTh9 dnbphperintge fastobt&Pnéd Bpofudcapsivpdye

carrying gyt sip I@ﬁdpéqggg%%dasTﬂ%scz@sqﬁa@é M FX AR B2 l§3wa%r_and 65,
but repl acing 9- (2 nmet oxyphenyl) Lphenyl al ani ne nethyl ester with

9- (2, 6- di % hagyPRERR) -WhhenyLal i tiel qred Ay - est Bre ﬁ/BP@ﬁﬁE?d 5@51@MH)

Exanpl e M%% collected by filtration and dried to give
N-[2,6-Dichloro-9[(trifluoromethanesul fonyl )am noj benzoyl ] 9- ?2 6d| met hoxyp

henyl) L- phefryd B¢ ahpnebFheoyilt 4~ dé’rxﬁoa’nﬁlet@@s(ymméd%y successi vel y
carrying roce a ib I 3, and 65,
but repl aéé‘lr'é gﬂz'm@l“‘dl chl or ogerﬁ%yl '3 ﬁﬁ%ﬁ%de%\j\néﬁl O@J‘g C 1 2() g ni ??ébenzoyl

chl oride and tdpl atiing, 9827 néshokiipheny7p- Laphamyl,aléani e, metHhyl 7edter with

9- (2, eci mpt hoyyPhegy! ) oL PhgnyL gl ankBpTeh Y (88" S By 627 5619 (M1

N-[2-Chl oro-6[ (t r| fI uor oret hanesul f onyl ) am no] - benzoyl | - 4- ( 2net hoxyphenyl ) -
Lphenylalanlne The title nmpound wa ined in
simlar protuuLs s és Héézl’l E@dc ﬁOEQQﬁBIZé’é’léZLI_d%,_ Sh&’fél'p %“yiicéﬁt for
the use ofhéhy Iﬂmhﬁnghl oroben20| c acid in the coupling step of Exanple 62.
M5 (nlz): 555(I\/H—I$ | e 186:

N[ 2- Chl oro- 3[{kri CFJuor t Hies UMY aniHod - hz SIS 2d8Pho B pheny! ) -

D-phenyl ad @niton of N- (tert-butoxycarbonyl)-4-bromo-L-phenylalanine
(5 qg) and the mixture was left overnight at room
temperature. The separated solid was <collected by
filtration, washed with ether and air-dried to give 3.46 g
of the HC1l salt of 4-bromo-L-phenylalanine ethyl ester.
ESMS: m/z 274 (MH").

2) DIEA (6.1 mL) was added to a suspension of the HCI
salt obtained above (3.2 g) in CH;Cl, (40 mL) at 0 °C. To
the mixture was added a solution of 2,6-dichlorobenzoyl
chloride (2.0 mL) in CH,Cl, (5 mL) and the mixture was
stirre&w_bvernight at room temperature. The solvent was
removed and the residue was partitioned between 1IN HCl and
EtOAc. The organic layer was separated, washed with brine
and evaporated. The product was purified by flash column

chromatography (silica gel; eluent: hexanes/ EtOAc 4:1) to
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The title conpound was obtained in simlar procedures as described in

Exanpl es 62, 63, 69 and 65, but starting from n
9- (2- net hoxyphenyl ) - D- phenyl al ani ne net hyl ester. Ms (mz): Sb5 (mg-l)xl'nﬂ?hefﬂﬂ?
fol |l owi ng conpounds (Exanples 187-193) were prepared in simlar procedures
as described in Exanples 62, 63, 69 and 65, but replacing MeSQ2CL with a

requisite sul fonyl chl oride. Exanp} es18y; b 1) -4~ L

N ( 2- Chl o)rl(%%!—j[ [ ( Q?Wf | u rometgﬁyl phenyl )s_llj(l%f%rﬁgl?r%n?%z(ﬁ%)e)nzqoykir]o-m& (L2mat hoxy

phenyl ) - LPbRerYyRabaaNAe & LBSNG aft2 1655 SN/, 2 (NHi#Y -, 631 (MH)-.

Exanpl e 188: - -

N-[ 2- Chl or 0- 9- ?g o§€|‘§r§’1hﬁ%>$ bé:rlﬁg)l/l ]g-)4-w(azsrre? %?(?/p%gnil )S-ufpgﬁgrl]ﬂlalognizne; ESMS

mz 601 (‘MeEhayybsRgepRHPProBz7 M) (1.5 9) ExkriffPe (893 g) and the

N-[ 2- Chl o - 9- LI (9%].uqr e ul f | )am ]tbgghzo - 2 o] henyl ) -

Lphenyl al gg?%él:LE%ﬁé%?ﬁ%y%%g%ﬁmlNﬁ;@é %?SQgM-H , V%%lﬂ%ﬁﬁ ﬁ)ﬁareti1 @Ig'rrpl e

190: The mixture was heated at 80 °C for 24 h, cooled, filtered

N-[ 2- Chl or 0-9- LL( yp y | f || ami - ]:9z! 2- h phenyl

) L- phenylé %nith%; %@7\%}% z‘t?%%?%'%#fﬁg;a%dg% % ?89%8%&( vI\J/Lgﬁl) %-arfa%§ Q}81/ c~

,, N~ ?~n7nEﬁHnﬁhe 384: the EtOAc- solution was washed with water,

N- [ 2- Chl oy, 0z 95 ((2t,hi | s onyl ) am,no) 1-9-(2- 10xyphenyl ) Lphenyl

al ani ne; é%ﬁ%drﬂ% d5§§’na%1\ﬂ+rﬁ\‘l;3(?' 571W(%I_‘+ll)ﬁ}:§§§%%g (‘f\'/%f-l) gu%grgrél @gl gké:a)Sh

N-[ 2- Chl oc ol 8mp [ (Gnmsdrieyt gdneayh y sul § ohivd 4 amierio] beheeyt } - he(x2mestAipOAzhenyl ) -

Lphenyl al anj ne; _ESMS ni.z, 60 M-+Na) .. 579 ) . B2 - .. Exanple 193:

N-[ 2, 6-Di %h} ro-§- [ (yﬁtehlideny 'sgl f8ny| fan‘il\ﬁoé enzdolyci l-OzlrgO(IY%F%Z-OC}?lﬁétaaho(ngiphenyI )

- Lphenyl ahanhaeyphpnyl411i-4Be@y lBSMB imeZ B3H )N Mdter.. BEdH:e 10% 472

N-[9-(3- Bgr%y)l t hi our ei do) - 2- chl or obenzoyl ] - 4( 2- met hoxyphenyl ) - L- phenyl al ani
t

ne 1) As i'on of
N- (9- am no- 2- ch) or absaz ayh pn9off2 matdhoxyhremytdrdt-eph ety Inag)aninng &7 arg) in

DMF (1.5 was added to a solution of |, 1'-thiqcarbonyl diinidazole (28
my 0 OV 10t AR o e Sk g0er of bode nbRafiah. Shathed RS ¢ hen
al | owed toowar mup1sl oNHY /MeOHOONDt edper/at uke) anchdst icheednfotuad addi tiona

2 h. Benzyl am n 21 ~t was _t hen added and the resulti m xture, stirred
for 2 h a tﬁﬁrﬁg B ?'nk% fre \X/é? (?836’5&9 éfaesd,reg}?d'etd:é" egih(?uée\ﬁdéhieaken up

wi th CHZGl2s agdswastied wht RatNrHCl Tard swatarionl ke soraganiic ileay elo was dri ed
(MySQq), filtered and evaporated. The residue purifie reparative
TLC (sil i%ht*@eﬁ,‘geﬂfgnt ;a"%ﬂzé &) REPRFELSN 168&?51)‘”?% gﬁ%elb%c%ocfi £ The
solid wasfiakeat upnW tWa LHLClZianhd wasded abdd ha iN-#Eled dricedgane exrapor at ed
to give .

N- (g- ( 3- behZYFt iPBRPERHo) 2- chl or obenzoyl ] - 9- ( 2- met hoxyphenyl ) - L- phenyl al ani
ne nethyl ester (42 ng). 2) The product obtai ned above was hydrolyzed in a
simlar procedure as described in Exanple 1-5) to giye the title conpound
(26.9 ny). ESMEf1 zIi8720pRN9T) .CQ"PL%“]@SL 9%31‘%@??@21%@ The %‘(ﬂ | oS
conpoundsp{&xanpliepy95- p98rcvae RigRaKRed dd theSip¥ahl emanner as descri bed
in Exanple 70 replacing nethyl isothiocyanate with appropriate

i sot hi ocyanat e.

Example 9: N-(2,6-Dichlorobenzoyl)-4-(2,4~-dimethoxyphenyl) -
L-phenylalanine.

ESMS: m/z 474 (MH"), 472 ([M-H]7).

Example 10: N-{(2,6~Dichlorobenzoyl)-4-(2,3, 6-
trimethoxyphenyl)-L-phenylalanine.

ESMS: m/z 504 (MH"), 502 ({M-H]").

Example 11. N-(2,6-Dichlorobenzoyl)-4-(2,4,6-
trimethoxyphenyl)-L-phenylalanine.
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TABLE 13 Rya |l i I O O~1 O S ~ ~-NCOOH R-2N~N| ~ Ro HH

ExanpleR "R'"RyMs : m znp : C195i - PrHH529 (M H) 196Et HH510 o
(M H) - 15S- 156197PhHH558 (M H) 14S- 146198MeCL- OVeS96 ( M OH) T189- | 903 The, 24
fol | owi ng conpounds (Exanples 199-204) were prepared in a sinilar manner as
described in Exanples 64, 69 or 70. TABLE 14 MO ~I i G O~ | M COCH

R~SNH ~ ClI Exanpl emf znp, CRi sMH, 199Ac53| 227-229200 ~Et OCO ~561 ~| 85-1 87
-117 a ESMSy_-m/z 5047 (MH'), 502 ([M-H]").

201Me0C0597197- 1992022- MeC6HANHC0622182- 184203MeNHCO596110- 112204H2NC053222
0- 221 Exanpl e 205: '
N- ( 4- Ur ei G¢ampdedilehl dtoberfzoyt gh ey @een arinbyt 42( b-di st tddephenyl ) - L- pheny

| al ani ne Theelintd nd, anedasing a simlar procedure as
descri bed ineExarrxg"l‘je“56’5‘.“ESNNBBM;E@H575 (M) . np. 217-219 C Exanpl e 206:

N- (9- Ani n&SMS6- #1/@h1 %D by oyl POF- ((AMedilmbt hoxyphenyl ) - L- phenyl al ani ne The
title conpound was prepared in a simlar manner as described in Exanple 63.
ESMS mlz 489 (MH). np. 221-222 C (dec.) The foll owi ng conpounds (Exanpl es
207-208) weeapgeedar-ed (2 20 shiah ke r ol mary bis- destrb GheBxanpt el 2+

L-phenylalanine.
ESMS: m/z 502 (MH'), 500 ([M-H]").

Example 14. N-(2,6~-Dichlorobenzoyl)-4-(2-ethoxy-6~
methoxyphenyl)-L-phenylalanine.
ESMS: m/z 488 (MH"), 486 {[M-H]7).

Example 15. N-{(2, 6-Dichlorobenzoyl)-4-[2-[N-{tert-
butyl)sulfamoyl]}phenyl]-L-phenylalanine methyl ester.

2-[N~-(tert-Butyl)sulfamoyllbenzeneboronic acaid (0.4 qg)
was dissolved in DME (10 mL). To this solution was added
K,CO;5 (0.1 gq), N- (2, 6-dichlorobenzoyl)~-4-bromo-L-
phenylalanine methyl ester (0.1 g}, Pd(Ph3P})s (0.1 g) and
water (0.2 mL). The mixture was heated at 80 °C overnight.
After cooling, EtOAc and water were added to the mixture.
The EtOAc phase was dried (MgSO,;), filtered and evaporated.
The residue was purified by flash column chromatography
(silica gel; eluent: EtOAc/hexanes 1:2) to give 100 mg of
the title compound. ESMS: m/z 585 ([M+Na]").

Example 16. N-(2,6-Dichlorobenzoyl)-4-[2-[N-(tert-
butyl)sulfamoyl]phenyl]-L-phenylalanine.

N- (2, 6-Dichlorobenzoyl)~-4-{2-[N-(texrt-
butyl)sulfamoyl]phenyl]-L-phenylalanine methyl ester (75
mg} was dissolved in THF (5 mL) and to this solution was
added a solution of LiOH (monohydrate, 10 mg) in water (0.4
mL) . Few dfops of MeOH were added and the mixture was
stirred at room temperature overnight. The mixture was
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TABLE 15 C! OR- ~ C ~e Exanple Rlm z M+np,

C207Br 559189- 18520. 80H990252- 253 -118 1 ~J ~~n ~:;~~, .. The follow ng
conpounds (Exanple 209-212) were prepared in a sinmilar manner asidesgni beg
in Exanple 1 and 2 but replacing 2, 6-dichl orobenzoyl chloride and
(S)-2phenyl propionic acid with requisite benzoyl chlorides and benzoic

acids. TABLE_ 16 i .i Rz Q. ~ | | ,% ~N =X I ' m z, Mt

G200 0-C1 42 E 3P BRE RSB s SET TNV okt 1 b E0a0063 TAg0 el e fd T L
was acidified with 10% citric acid. The separated solid was
collected by filtration, washed with water and dried to
give 60 mg of the title compound. ESMS: m/z 549 (MR'), 547
((M-H]").

Example 17. N-(2,6-Dichlorobenzoyl)-4-(2-sulfamoylphenyl)-
L-phenylalanine.

1) N- (2, 6-Dichlorobenzoyl)-4-{2-[N-(tert-
butyl)sulfamoyl]phenyl]-L-phenylalanine methyl ester (130
mg) was dissolved in TFA (2 mL), to this solution was added
anisole (20 uM) and the mixture was stirred at room
temperature for 6 h. TFA was removed under reduced
pressure to give 100 mg of N-(2,6-dichlorobenzoyl)-4~(2-
sulfamoylphenyl)-L-phenylalanine methyl ester. ESMS: m/z
507 (MH").

2) The product obtained above (100 mg) was hydrolyzed
in a similar manner as described in Example 16 to give 80
mg of the title compound. ESMS: m/z 493 (MH'), 491 ([M-H]~
).

Example 18. N-(2,6-Dichlorobenzoyl)-4-[2-(N-
benzoylsulfamoyl)phenyl]-L-phenylalanine.

1) N- (2, 6-Dichlorobenzoyl)-4-(2-sulfamoylphenyl)-L-
phenylalanine methyl ester (100 mg) was dissolved in
anhydrous pyridine (5 mL). To this solution was added
benzoyl chloride (50 uL) and the mixture was stirred for 12
h at room temperature under Nzi_EtOAc and satd. NaHCO;, weré
added to the mixture and the EtOAc phase was washed with 1
N HCl, dried (MgSO,}) and evaporated. The residue was
purified by flash column chromatography (silica gel;
eluent: EtOAc/hexanes 1:2) to give N-(2,6-dichlorobenzoyl)-
4-{2-(N-benzoylsulfamoyl)phenyl]-L-phenylalanine methyl

ester.
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Exanpl e 213:
N-[2-(2, 6-Dichl or ophenyl) propi onyl ~- 9- (2net hoxyphenyl ) - L- pheny; I anl ne 1)
(2, 6-Di chl orophenyl )acetic acid (2.55 g) was dissol ved i n anhyld¥ odfé! N¥IOM
(60 nmL) and HCl1 (gas) was passed through the m xture and the resultl ng
solution was stirred at roomtenperature for 18 h. The sol ve was then

evaporated to give 2 6d| hIoro hen etic acid th este 2. .
LDA (2 Min he%t’an@ FHH &Y ‘iﬁr ik ée)@a/aéké?éfﬁed”?ﬁnghh&/yra"r d'LIZSeCII'H; (1"1') m_)
and the msxhilerwamneea et tdesdBikedingder ERNampTe~a épreduntveol@@inted fbove
(1.1 g) add dro w se and tur r_ ed at -78 Cfor 30 mn.
-119- }[N%Ee gl}/grdL U \/\E%ngddg‘z Rgf’mﬁz re was allowed to warm
up to roomtenperature and stirred overnight. The mxture was concentr at ed.
The reS|d was n th Ac ccessively with 1 N
HO , wate QWH ﬁg 6xtle} g“:[\ﬁa\:g) Ze%vl()wg‘éogi a\rl |tered and

evapor at edcé@ygb\l@fam@lﬁ @hehlyanephemanarapimime«. acid methyl ester (1.11
g). 3) The product obt ai ned above was di ssolved in THF/ MeOH t ol uene (65 ni,

11:1:1) and 1 MPROY1(de18MPPURES “AFdEF S PRTE Hilt 1t PRI WYS rddniska s oom

tenperat ueg fokafble haat edyt oré&)lg‘cﬂn%i Hddd o overirdhfe FOH (fedl) was
added and_the m xture _was stlrred at 60 "C for 6 h and refl uxed overni ght.

The ni xt uFeMRasmédneent dMedlahd taken up with water (60 nl), acidified
with 1 NHO to pH < 2. The product was coIIected by filtration to give

2- (2, 6dichlor oghenyl) ropionic acid (0.89 g). The product obtai ned above
was coupl ed wi TRe9- f2hEPHBRY pHEMRRIURdHhe aew $ie Zfet APF edter WRra

iml { rga(@(gr,p n | t
Give the L LiTe" comdund " LG o e (g oo 06 Tre e MHRe o owi ng

corrpoundso(’Ekhﬁﬁﬁeénzﬁgaﬂ‘ﬂ??)?sv\éﬁeaﬁ@eéérredelsr?ea?tsﬁ‘éﬁﬂyar pr ocedure as

descri bed in Exanple 9. Exanple 219:

N- (2, 6-Di chl or obenzoyl) Néz formnyl - 3t hi enyI) L- phen IaI ani ne; ESMS niz 970
(M+-+Na), BASMPMPHEO. 4ﬁe(€ FpPichipappeazeyd:) -4-[2-

N- (2, 6- Di tylnRe l)ikraphenyl al . 199-195
N (2o mﬁ?kgg@@@@%%bgﬂsagsén mx phe w'l%mén) e egy augnLng e

Exanpl e 288MS: m/Z 505 ([M-H]
N- (2, 6- D chl or obenzoyl ) -4-i (3, 5 di met hyl - 9i soxazol yl ) - 2, 6-di met hoxyphenyl ] -
L-phenyI al anine: ESM5S mz 433 (M#) ; np. 118.7 C. Exanple 217:
N- (2, 6- Di endmpbbedzoyNy {2, 64Dpghidyphepghedy-4-dRiriéh NESMS mz 915 (MH ).
Exanpl e 2 £
N (2, 6- D(I(j:ﬁT%%% Jéﬁ%(l)yfsnoﬁl%Bhﬁyﬁ%(])xyling'?ﬁgly ?tlﬁlnelr?yl) L- phenyl al ani ne

ESMS: m/z 519 ({M-H]

Example 22. N-(2,6-Dichlorobenzoyl)-4-{2-(tert
butoxycarbonylamino)phenyl]-L-phenylalanine.

1) 2-{tert-Butoxycarbonylamino}benzeneboronic acid
(0.3 g) was coupled with N-(2,6-dichlorobenzoyl)-4-bromo-L-
phenylalanine methyl ester (270 mg) by a similar procedure
as described in Examples 15 to give 250 mg of N-(2,6-
dichlorobenzoyl)~4-[{2-{tert-butoxycarbonylamino)phenyl]-L-
phenylalanine methyl ester. ESMS: m/z 543 (MH").

2) The product obtained above (40 mg) was hydrolyzed
in a similar manner as described in Example 16 to give 35
mg of the title compound. ESMS: m/z 529 (MH"),

527 ([{M-H]")
-72-



The title conmpound was prepared by NaBH4 reduction of

N- (2, 6- Di chl orobenzoyl ) -4-(2-fornyl -3-thi enyl)-Lphenyl al ani ne rrethglw{g,stﬁqm
foll owed by hydrolysis as described in Exanple 50. ESMS mlz 472 (M i
448 (M H)-. Exanple 219:

N-(2, 6-Di chI or obenzoyl ) - 9- (2- cyano- 3-t hi enyl ) L- phenyl al ani ne 1) A mxture

of N-(2,6- d| chl orob zoyI ifl ororret hane quon rosi ne net hyl
ester (36F*AGPLI%tri thylt\%?&';é Jc‘Pﬁf%tﬁ?/'l‘??Y (é@égn‘%ﬂ‘ ePhs) gh142 o)
and Lid (p83nRQk liah ideoxane (8 rrL) was stirred at 100 C under N~ for 38 h.
The m xture was diluted with AcOEt andfﬁgreated with 100 L iL aqueous
solution (6 nL)}) After stirring atNTbo t%h‘b}élr%fﬂl?‘é”?%y ?L f; ?hét?rif%fure

was ' fil bakestyicRreesly 16aline @th yashedswéd i AL ne Th@neCt(NVQI nedseéegani c
| ayers vvere vvashed successi velﬁ wi.th water and bri ngalrdrl ed SOq) and

evapor at ed *8nd®$) r ik ed | r¥3tPheTFBsi thie Mds i ffed b si FPem gel

ChronatOQEQRBErBQu&%fordExcess TFA was removed in vacuo to give N-
N (2, 6-di chI orobenzoy cyano 3-thi enyI ) - Lphenyl al anl ne' et hyl ester

(126 ng). ‘ESRBIACH @gpb@mmwa}) ~ 458 (A oPugYY { Mg RN ey L akn e duct
obt ai ned ,aggyg?lv\@%tI&dWAyzs%thth Li OH as described in Exanple 1-5) to
afford N-(2,6di chl orobenzoyl) 2- cyano- 3-t hi ene/l) L- phenyl al ani ne (110

m) ; ESMB milz2)98P e(l\nemabtlnm F’él\/ﬁﬁ)lt wgg3 hylngyl v2Esh in A sigilar _aq: ~

The foll O%Haeqor@@ue%c(r%@@plﬁﬂ%q e WeEE (o egaved 9N AqSigti | ke MNNET
as described in Exanple . Exanpl e 22

N- (2, 6- Di EREdLOBERPEWINL. 43[52456 dfl/r?et‘lt%%(y‘—“@i ('3t hi enyl net hoxy) phenyl ] - L- pheny
| al ani ne; ESMS nfz 589 (MH)-. Exanple 22I:

N- (2, 6-Di chl orobenzoyl )-9-[ 2, 6 di met hoxy-9[ (2, 6- d| chl or ophenyl ) et hoxy] phen
yl ] - L- pheBypabasi Ad;: BINB ., #-Pigrd quibeNm)oy 048! {MH) - . Exanpl e 222:

(2 0 O gl gsahengill gl A dim o Ao Iy pryaiiowy) ey L pheny!
Nl-(2L6 hDeChl or clblenzoyl )S 22, @-dluc?"tlm)tsqﬁ@@i[%(l\l Mdl%ﬁfhym@mﬁlmybt hbxy] phen
KI-](Z, GPDi @ﬁ%gﬁgéﬁgé“g NE ?[liéal %%%oeﬁ%/l)?;% ésnﬁ?rf)ép(ﬁ?aﬁiﬁé?%n?fés;otvs?\% Tz 999

( M++Na) d@?ZCQiMEIi-) xsgm)(wm) tyufxa«mhei@%was added Et;N (85 pL)
N-(2, 6- D Chl or zoyl) - 9-(2-i - pLopox nyl ) L- phenyl al ani pe; ESMS mlz 999
( M++Na) %ﬁﬁQ) “%%0 '%X {h %SFE %E RN &L A e, HEVE O

N-(2,6-Di ebhpéeaenzaylﬂoﬁ 62 u @hapydpmyt@drem%ypb@wﬂ Irhehesydy ah aai ne;
ESMS mz 524 (Mt+Na), anpl e 227

N-(2,6-DiB Pﬁﬁob‘éﬁoﬁl)leéﬂ [éMﬁéﬁquya@d(ﬁgPd%%@teﬁt%fﬂ pH&NgI 1N T{phBAYI al an
ine 1) 6- ethosyoBeRRbhox YRl ROXHREMZERANOI Y il Atirth (ph&2@) ) Was coupl ed
with N (2, 6 di chl or gbenzoyl ) - O(tr| fl uor onet hanesul fonyl ) -L-tyrosi ne et hyl
ester in a hepydalanine methyl ester.
2) The product obtained above was hydrolyzed in a
similar manner as described in Example 16 to give 70 mg of

the title compound: ESMS: m/z 507 (MH").

Example 25. N-{2,6-Dichlorobenzoyl)-4-[2-
(acetylamino) Jphenyl]-L-phenylalanine.

1) N- (2, 6-Dichlorobenzoyl)-4-(2-aminophenyl)-L-
phenylalanine methyl ester TFA salt (90 mg) was dissolved
in dry THF (5 mL). Ac>0O (60 nL) and DIEA (160pL) were added
and the mixture was stirred at room temperature for 12 h.
EtOAc was adQed and the resulting mixture was extracted

with water. The organic phase was draied (MgSO0y) and
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19 ,.i ~" |_?~~1? simlar procedure as described in Exanple 5-3) to
afford

N( 2, 6- di chl or obenzoyl ) - 9- ( 6- met hoxy- 2- net hoxymet hoxyphenyl ) L- phenygaly(qmqen
ethyl ester (0.942 ngy). ESMS m Z 532 (MH ), 530 (MH-. 2) To a solution of
N- (2, 6-di chl or obenzoyl ) - 9- (6nmet hoxy- 2- met hoxymet hoxyphenyl) L- phenyl al ani ne
et hyl est (238 in RBtOH (23,0L) wasya geg_&—}l@hﬁog M, e, 5 ),
and t hen %ﬁ’ea mxt‘ﬁ% was stirre lunder x:roomterrlg))e(?d;lture The
m Xt ure wal ot yutasu nvek )t o et | - h\mm@dywladﬂ%mfdﬂblrﬁfeterdrl ed (MyS04)
and evapor at ed.,,The,res S f | u chr, tography (silica
gel ; eluent: &t?ﬁexa%ggﬁ uet &%%A a’#?eéj g)AOQ’% W my%%l% @Mnt A

N—(2 6di chliorldbe:nzmﬁy‘h)e@ 86- deshoxyed hydﬁxymhéﬁyllﬁ tphadylealtdninme @f hyl

ester (79 :3) A mixture of the product
obt ai ned above(lgéfl)gB r%"éég# r%1y1 acet ate t% ‘ng) and K2C03 (217 ng) in
DVF (5 nmL) was stirred at 60Cunder N2 for 15 h. The m xture was dil uted
with AcOE he th rin ( X)) and evaporated. The
resi due V\gé{apgr%lef |(¥eéc/1|\’lI b‘\{; (l(%’l u?#ll%rﬁlr%rrr% ogr%yelg) J(\LtJ ica gel; eluent:

Ac CEt / hexame thokykad)bdroy lafriiora) phenyl] -L-phenylalanine.

N- (2, 6-di chl orghenzoyl) t 2acet h hen phenyl al an
i ne et hyl este(ritg(ZOS mg)%q E%\/ggnéllzcx%%é 7@ &i\(/l lrlc?gnf]) #Heq“product

obt ai ned ghews 1136 ing mshjnydeetyzed‘m td’BJLtI @ 320 219qg) was d:asasrdlbemb in

Exampl e 1-5) e crud |aI cr, talllzed from ~/ t/hexane
to affordithd ™ ti% ’?:]U)n‘p‘?)ﬁ?t\ ‘(’15@1 )SOl 1988YP59 aédegs%%%‘z INk+Na) |
509 (MH) an202 ciMddMe €. 228e mixture was stirred at room

N- (2, 6-Di chl or obenzoyl) -4 rret hoxy- 2- ( 2f | uor oet hoxy) phenyl ] - L- phenyl al ani
ne. -123 tegperature fOfx 12’ ’F‘lﬁéetrl t‘P%U%brrmﬁf Whas3pr e‘b‘é‘?”é’éi i a
simlar ”E&Q%Ql%s descr| bedzg n Exarrpl € 3\?—7 szé dﬁﬂh%@:‘d&%nz yl I\}S

2- bronoet hyl acetate with 2-fl “Uor oet hyl brom ‘de. np 2 207 ES m Z 506

(M) . THeetbloko\Eiand aeohpaunds q@wﬁdlésm@yz@zi)an\ﬁo@ree rp@élpal e EL 2
simlar pragedus %lq]%cq_escrl bed in Exanple 227 using requisite

benzeneboroni c acid ABLE 17 R~s i ~ 1 R1I~ CI OCOOH C Exanple R16
Rl'm z 2) The product obtained above was hydrolyzed in a

similar manner as described in Example 16 to give 70 mg of

the title compound; ESMS: m/z 487 (MH').

Example 27. N-(2,6-Dichlorobenzoyl)-4-[2-(N,N-
dimethylamino)phenyl]-L-phenylalanine.

1) N- (2, 6-Dichlorobenzoyl)-4-{(2-aminophenyl) -
phenylalanine methyl ester TFA salt (90 mg) was dissolved
in EtOH (5 mL). To this solution was added formalin (96uL),
1 N HCl1 (234 puL) and NaCNBH; (36 mg). The mixture was
stirred for 0.5 h at room temperature, then a 1l:1 mixture
of EtOH (0.5 mL) and 1IN HC1 (0.5 mL)_ was added and the
mixture was stirred overnight. Additional 1IN HCl was added
and the mixture was stirred for 0.5 h. The mixture was
neutralized with NaHCO; and extracted with EtOAc. The
combined extracts were dried (MgS0O,) and evaporated to give
N-(2,6-dichlorobenzoyl)~4-~[2-{N,N-dimethylamino)phenyl}-L-
phenylalanine.methyl ester,
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(MH) np

(©) 229- OCHZCHz OH OCH2CH20H539124- 125230- OCH2CF3- OCHZCF361093- 9923 OCHZCN;Q
CH2CN529175- 176232- OCH2CHZN (CH3) 2- OH517168-169 The fol | owi ng co wiidls &5
(Exanpl es 233-241) were obtained in a simlar manner as described in

Exanpl e 228 using requi site benzeneboronic acid. Exanple 233:

N- (2, F-~i chl or ghlen I di ( trnqygqul}@gy) enyl]-L-p
henyl al ani ne. (r%g 125;%16%9053%%%%”%% (%ﬁf@ @agenp I"e : RReNy

N- ( 2, 6- Di shimarleremeoyigr 42 § 2d8saci hgdl enedﬁéwelﬁziéNtm diyvet A amd nof et hoxy
lphenyll 'th%h%qszeg%' WU RS ROV dRE. 38R, (M4 ) miP43 (MH)-. -124 1 9 ~~-!

~'sa7Z Exanpl e
N- (2, 6-Di chl or obenzoyl ) -4-[ 2, 3- net hyl enedi oxy6- (rret hoxynet hoxy) phenyl ] - L- ph

ﬁl—m(”ZalESarII]): gﬁ(l 0 §%§nzrz%yll\f1% (W Jt%‘i/tf%eeﬁgéy%xy6 hydr oxyg%epnyﬁ%y]]_) plhenyl al ani

ne; ESMS phenglal@vine. Exarrpl e 237:

N- (2, 6-Di chl orgt}enzoyl ) - %\] né% g[g%cm/]!oernoeo nOZ(é'y61 etyoypmlr}ygghenyp nﬁll al anin

e; ESM5 mlz 50Z°( M)
N- (2, 6- D phlearydlaarmaayie) r@eu{rﬂyB emtdﬂxyl'emdsai(y&(ez h\gdr owaest ke pihvesy! |- L-p

henyl al ani,ne; 5

N- (2, 6-Di &Rl or B%nzn{”zl: q[SZM_‘O%‘r)et hyl é)ned|B §/6 (Scyélﬁtolr?ent hoxyfpheafﬁ?/cliﬁf L- phen
yl al ani nechEQYo sz mkd ( MEdbeydmesare! 2290iL) and the mixture was

N- (2, 6-Di chl or obenzoyl ) -9- (2, 3- net h%/I enedl oxy6 rret hoxxghenylg L- phenyl al ani
ne; ESMS fit3 T&8S ( i) rOESE‘anE)?’BP?’Zl"F ur Xture was

N- (2, 6- D gbherahenzey! Ww1%H 2N31eidiy! enedi oxyr Seesboxyphenyd odc pherwd al ani n
e: ESMS mz 502(VH). np. 218 C. Exanple 292:

N- (2, 6- Di ERMBAEKENZ oPINEARYS | 6 SitFaCRExy - SECRet h§F ARTno) MABRG1) phetd ] - L- ph

enylalanlaeagggak@%59) 1) A m xture of
6- di met hoxy-9 ﬁ butyldlphenyIS|IyIoxy)nethyl)benzeneboron - acid (5.2

g) N- (2, 6di chPor zb§Pdue prefoNYAFReMACE afl ne EtRytaesfenn@r. As g) ,
Pd( PPh3) 436Q-99b8h and @@Q 161.59 8 ign vBVE/ 4PQ £ 28pnt/ A filda t@sn heat ed

at 80 C for. 29 h under . The m xture was worked up and Ul’lfled in a

simlar pr8fédiiehs Qleéericgégopﬁ ERarfpl eB-3) £8 Yidel FL. 9 godf the
N- (2, 6di chhenebeszewuhad- EaMe diryBt hoy-@n{'(t -125

Example 29. N-(2,6-Dichlorobenzoyl)-4-{2-(N,N-
dimethylamino)-6-methoxyphenyl]-L-phenylalanine.

1) 2-Methoxy-6-(N,N-dimethylamino)benzene boronic acid
was coupled with N-(2, 6-dichlorobenzoyl)-4-bromo-L-
phenylalanine methyl ester to give N-(2, 6-dichlorobenzoyl)-
4-(2~-(N,N-dimethylamino)-6-methoxyphenyl}-L-phenylalanine
methyl ester. The preparation of the boronic acid and the
coupling reaction was carried out in a similar manner as
described in Example 7.

2) The product obtained above wéé—hydrolyzed in a
similar manner as described in Example 7 to give the title

compound; ESMS: m/z 487 (MH').

Example 30. N-(2,6-Dichlorobenzoyl}-4-(2-hydroxyphenyl)~-L-

phenylalanine.
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,, butyl di phenyl silyl oxy)met hyl ] phenyl ] -L-phenyl al ani ne et hyl ester. ESMS:

mz 770 (MH) . 2) To an ice-cold solution of the product obtai neg qabpwe UK

(2.9 g) in THF (10 nL) was added tetrabutyl ammoni um fluoride (9.45 n,""1"M"

in THF) under N2 and the m xture was stirred for 2 h. THF was evapor at ed

and the residue was purified by preparati ve TLC (el uent:

hexane- hexane/ Et OAc 500) to yield 1.86 g

N- (2, 6- di chl or oerBR¥A )<14n[L2 aat et Kdle§ 41(H9ar_65?9ﬁ€t Rl #pREHyE] {LOphenyl al

ani ne et h)frlL)e%quhtllé%N%f W2 532 (iMRto robBn Aoy Xt 4 g2 0f the product

obt ai ned above (1.8 9), CBr4 (2.25 g), Ph3P (1.78 g) in CH2Cl2 (20 nlL) was

stirred atmedOMRMGHt) -Itrhenr lehnike BeRbBLafedeandOt RéSr 85i dtedwas

PBB')f'ted oy cqgltumtqf}&%@t AHPRME (FihitodP8las el usnty hexane-hexansd Et OAc
o give 0.9 g of

N-( 2, 6di cm%rnﬁdamtz\tm) ALH MeLoh W HOXS - A { BF efroABE hyl i phedyapenphedy| al ani

ne ethyl estgf g THS éﬁ%ﬂ\ﬂwas@er&o\%at%a eﬁetp@spaeg%sobt ai ned
above (0.15 g) a I\/ENH2(2MTHF 0.8 mL) 1In é m.) was stirred at
room t enpdradtady af oirn E4PACThe THTQJQEEOJrﬁfotQﬁ emv\asw@ahe i edthbysar@parative TLC

(i1}t 02 8lancd,128L 1 Y BLCHe): B3l tihdd I A RbabhQEbato vield 45
N- ( 2, 6di cHlher olserizbyd )weas [P B-Idi arb tthoxfl 0f i nee hyhant hoynet agrdphenyl | - L- phe
nyl al ani ne St er The, prpdu t &i bove

(0. 093 g) wglsﬂhydfgg‘itly'ze R L%i?('?%) B Qe TH P [eugle pRL 8L 1S anpl e
1-5) to giafe NFS 2w -ofi athled ndhidre aolipoum(s - WIQYQPIQ’EHEBI\BJ 517 mz (MH) .
The follo S 4 p in an anal ogous
manner as\g ﬁ%b%gﬂr]% gie@é%ﬁp egﬁzgrby rep %\é\ﬁﬁlg I\/éﬁlfp—iZ [:/Wam}q})h the requisite
am nes. -126 Z27ABL&E 48sR1u8iCh OfCltHe 9pdedlictLloktained above (0.03

T 0 S PR 7200 N DRI AR 06y

OVe246- COGlﬂrdﬂd(Y&d&)aZc@-,ll\/Bt Q)5 O Ok 3 24L- @mwame(ﬂv@nmzm Mede was

5, SRS R L) IR ORI AR

(dec. ) 250-remoNs<OHRB M ZBé6(M#de25@a£CﬂﬂG\®lﬁQ@lﬁ(Wﬁ£NrV~NE The

a252- N @Er e %gé .z §|9 e ) an %ﬁ with

N- (2, 6- di CHIGPSSenysy1 ) 2622585 ne y 9( i Stiorbhoti nSiét h§PS phed§1]-L-p
henyl al anippecipitated solid was collected by filtration, washed with

water and air dried to give 0.025 g of the title compound.
ESMS: m/z 430 (MH").

Example 31. N- (2, 6-Dichlorobenzoyl)-4-{(2-hydroxy-6-
methoxyphenyl)-L-phenylalanine.

1) N-(2,6-Dichlorcbenzoyl)-4-(2, 6—dimethoxyphenyl)-L-
phenylalanine, ethyl ester ({(0.16 g, prepared in a fashion
similar to that of the methyl ester described in Example 8)
was dissolved in anhydrous CHCl; (8 mL). The solution was
cooled to -78 °C and BBr;3 (0.56 mL, 1 M solution 1in CH»Cl,)
was added. The mixture was allowed to warm to 0 °C, and
stirred at that temperature for 2 h. The mixture was
subsequently warmed to room temperature and gquenched waith
satd. NaHCC;_(S mL) . The mixture was stirred for 1 h, and
diluted with CH;Cl,. The organic phase was dried (MgS0O;) and
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1) A mixture.of 2,6-dinmethoxy-9-(thionorpholinonethyl)benzeneboronic acid
(1.1 g, N(2,6-dichlorobenzoyl)-9brono-L-phenyl al ani ne ethyl ester (0.71
g), Pd(PPh3)4 (1.0 g) and KZzC0O3 ( 1 . 00 g) in DVE H20 ( 10 mL/ q.QSEr,rL),,,W
was heated -127 1 ~,olv. ~"n~17_ at 80 C for 6 h under Nz. The rf'{ uriel
was worked up and purified according to the procedure described in Exanple

83) to yield QS 4 T id fied by fl
N (2, 6-di cﬁl oc(r%éf)%nzoéﬁ) - 4-h[e2, égisrlregﬁoxy?a- (%lﬁlﬁ)nﬁ pholﬁf nongtsﬁyl %Hé‘ﬁ’fu ]-L-p

henyl al aniche catandgragtter . (apl1686- 821C. EBMBt af £LORE/heMenesHAL: Val to np.

209- 205 C. .2). The,pr ct _qbtagyn b _hydso with Li OH
as descried in E?(arrpqrfd; 1-02) ?!(J) g?ﬂ/é %%gh%r%?e?%ugy??tleg(ﬁ:o%égﬁﬁy ESI\/B:

m z 588 ( Methoxipderolll lovii-nheoonipolaTdsn € Exaimylle 8% R61ESHEr e mprzepde®d in a
simlar ma(g%e(; as described in Exanple 292 or 253 fromrequisite starting
materi al s. npl e 254:

N- (2, 6- Di chl or @ertoy| prOf et 6ol aRhhdx pbIvEdi @ 1A ani ned srebingtdpheeg! ] - L-p

henyl al ani;ne; : 9 e; : .

N (2, 6- DGR B g’t?;'}ﬁzl@;q 57“‘33%"2‘( o dr%%cﬁfé%?%[ ‘('%N?%-‘%‘F%? hyl 57 A6y Fret PyTd pheny!
] - L- phenylodl amiene;i tESVB:ompaursBl IS rEkanpbe 286H") .

N- (2, 6-Di chl orobenzoyl ) -9-[ 2, 6-di net hoxy- 9( pi peri di nonet hyl ) phenyl ] - L- pheny
| al ani ne; ESMS: mz 571 (M+) Exanple 257:

N- (2, 6- Di Eklampdleenzdy| N-4¢,25 -6 it ned hoixgm B¢ by phol 2 nocet hyk ypdenyky y £- pheny
| al ani ne; ESI\/B: m.z %73)}(@ Exanpl e 258:

N- (2, 6- DI ERFEYIHens KNGV F 26 et hoxy- 4- [ (9benzyl - 1- pi per azi nyl ) net hyl | p
henyl ] - L- phenylial arné ne; &£8MEidn zo662 heMbyodd@8 obtamned L O9Exdthpre ~~: L-7
Exanpl e 259:

N- (2, 6- Di ???r&r)ob‘eon-zloy% G [ B &F nBER XY ST NANYESmBERYICariSAG et Byt 1 pheny!
] - L- phenylgal amicdneciet hyl xester wagdrsaahlrerd deor ESMBminl z 360G qINHr)on npt  196. 5
C.

BrCH,CO;Me (61 mL) in 1 mlL of DMF was added and the
mixture was heated at 50 °C for 6 h. DMF was removed and
the residue was partitioned between EtOAc and water. The
EtOAc layer was washed with brine, dried (MgS04), and
evaporated. The residue was purified by flash column
chromatography (silica gel; eluent: hexanes /EtOAc 1:1) to
give 0.86 mg of N- (2, 6-dichlorobenzoyl)-4-{2-
(methoxycarbonylmethoxy)-phenyl]-L-phenylalanine methyl
ester. ESMS: m/z 516 (MH7).

2) The product obtained above (0.86 g) was hydrolyzed
in a similar manner as described in Example 1 to give 0.6 g

of the title compound. ESMS: m/z 488 (MH").

Example 33. N-(2,6-Dichlorobenzoyl)-4-[2-
{cyanomethoxy) phenyl]-L-phenylalanine methyl ester

The title compound was prepared in a similar manner as
described for Example 32 starting from N-(2,6-
dichlorobenzoyl)-4-(2-hydroxyphenyl)-L-phenylalanine methyl
ester and bromoacetonitrile. ESMS: m/z 483 (MH").
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Exanpl e 260:

N- (2, 6-Di chl orobenzoyl ) -9- (2, 6-di net hoxy-9( pi peri di nonet hyl ) phe
hydr ochl ori de;

| al ani ne et hy
Exanpl e 261:

| ester

ESMS: m z

600 ( MH+)

mp. 205

ovh) st PRRRY

N- (2, 6-Di chl orobenzoyl ) - 9- (2, 6-di net hoxy- 9( nor phol i nonet hyl ) phenyl ] - L- pheny

| ai ani ne et hy
Exanpl e 262:

'I'ehset efofi’g&‘f%" gging%-unggv%er@ %b6cga]1n M_Hi)l’f p- a%gZOgog's

N- (2, 6- D chinoveobenzosige0if@, 6- di nehhoxyN442 ( dpd peh bherolyén zey byt 3 pheayl | - L-

phenylalaw
N-(2,6-Dic

1
R ehmnaR ) L 2 12 7
i nyl ) met hylitpherddirditphenyl adasni ne et hy

nRine
hoxy-

P e

FEEGEox$ B8

met hod as described in Exanple 253 by repl aci ng
2, 6- di met hoxy- 4(t hi onor phol i nonet hyl ) benzeneboronic acid with
2, 6di met hoxy-9-[ (9-tert-butoxycarbonyAsidpi perazi nyl ) net hyl ] benzenebor oni c

acid. 2) A solution of the product obtained above (0.09 g)
roomtenperature fo
evaporated and the residue was partitioned
The Et OAc | ayer was washed with water,
of N-(2,6-dichl orobenzoyl)-9-[2
pi perazi nyl ) met hyl ] phenyl ] -L-ph
. 3) The product obtained above
described in Exanple 1-5) to give 5

(5 /3 ) was

(MHH) . - 129

stirred at

o

, & dPrefhoxy- o-
aintnicooret hyl
drolyzed in a simlar

h. The m xture

hd evaporated to

[(1 -

ester.

bbRSFEL12Bi per az

ester was obtained in a simlar

in CH2Cl~ / TFA

was

en Et QAc and satd. NaHCO03.

yield 70 ng

ESVMS: nmlz 600 (M)
met hod as
ng the title conpound. ESMs: nmlz S72

N-(2,6-Dichlo
henyl al ani ne
N-12, 6-dichlo

henyl al ani ne
N-(2,6-dichlo

henyl al ani ne
added nCPBA (

diluted with

c: ~...,, Exanple 263:

[obenzeyt—4—12-6—ti-ret-hoxy ﬂ(thionnrphabgﬁﬁnetk" ) phenyl ]-L-p

S- oxi de (2638) and

r oberemyl ds 4- | 2, 6- di meRhoxy- 4(t hij onor phedH'nonet hyl ) phenyl ]-L-p

S-S—di-pxide—{-263A)——1) T?Ta seluti-er—ef-

F obenzty ! ) - 4- | 2, 6di HEEABETS- (t hi omor phdBenonet hyl) phenyl ] - L-p

Thyl ®ster (P. 1 gpcHICRMELZ (3[nL) at 4880 C under N~ was
0_ng) and the mxture was stirted for 2 h The M Xt ure was

CHZC1 236 washel wi t19 €akd:CQkHCO3| and bri°4€, dried| evaporat ed

and purified
N- (2, 6-di chl o

by a pIEpar at
benzovl) -4-

Ve TLE (CH, PIOIF .
2.6rd1netﬁoxy-4gth

488
onor phol i nonet hy

henyl al ani ne
N- (2, 6di chl or
enyl al ani ne ¢

two products
as descried i
N- (2, 6-dichlg

) phenyl ] -L-p
d

henyl al ani ne
N- (2, 6di chl or

enyl al ani ne 9
Exanpl e 264:
N-(2,6-Dichlag
phenyl ] - L- phe
aci d was coup
ester accordi
of N-(2, 6dich
hydr oxyet hyl )

et hyl ¥ster Spxide i IS ESMB: | M Z 6332¢MH )) ah

obenzoyl )-9-[R, 6-di nmeth 9(thibnorpho|inonethy| phenyl ] - L- ph

thyl ester S, S-dioxide (10 ng; EBMS: miz 649 (MH)). 2) The

obt ai & above were— ely hydrolyzeé&lin a simlar method
n Exanple 1-5) to give Y _N

robenzoyl)-4-12, 6-dinet hoxy-4(thionorphol i nonet hyl) phenyl]-L-p
S-oxi 0 (17 ng; np. -8B ¢C. ESM5: nmlz 6@3 (MH+))|and

obenzoyl )-9-[]2, 6-di meth 9(t hi pnor phol i nonet hyl ) phenyl ] - L- ph
S-dioxide(? inmy; np._ 230 C (dec |) ESMS mlz 621 (MH) ) .

41

robenzoyl)-9-
nyl al ani ne. %

[2,6-6Fi£gfagy-9-[2
2,6- M droxy- 4- (
6-dichlorobenzoyl ).

led with N-(21 6-
ng to 4%e procedureod

Me

L

539
4- et hyl - 1- pi per {
»- hydr oxyet hyl ) be

hzi nyl ) et hyl ]
nzenebor oni c
| ani ne et hyl

\O/\I::T/Me

i bed i n| Exanpl 848-3) to Yield 1.3 g
| or obenzoyl )-9-[ 2, 6-di Mey-4-(2 -130 ,, , -
phenyl ] -L-ph nyIaIanineNethyI ester. ESMB. nfz 596 (M)
43 5\/Ie 541
0
44 541
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2) The product obtained above (1.25 g) was dissolved in CHCl12 and Ph3P
(907 ng) was added, then the solution was cooled to 0 C. CBr4 (1.%9@) ,was
added to the mixture and the mixture was stirred at 0 C for 2 h. The !
m xture was partitioned between H20/ Et OAc (20 nlL each). The organic |ayer
was separated and the aqueous | ayer was extracted with EtOAc (3 x 20 ni).
The conbi ned organic |ayers were dried (MJS04) and evaporated. The residue
was purified by colum chromatography (silica gel; eluent: EtQAc/hexane

3/7) to gi 45, N-(2,6-Dichlorob 1)-4-({2-formyl ~1-

N (2, 6-di CEK OI?%JE)%nzoyl }- S [(2,'6- dilr(?et ﬁggy-eé?-z(o br)orme<t hylo)rgl%/eﬁ{)lefyl{-) pfl{enyl al a
ni ne et hylpksnelalgnineg). ESMS: mlz 6i0 (MH ). 3) The product obtained
above (200 ny) s di sso|ved in pCHASLZ oboa nd_theehk ,perazi ne
(0.11 L) was a%lvged. Thehm'qgt'ure was St rrne al? r_oémterﬁpggtrlg%ﬁgﬁfo? 90 h
and evaporphenyldheniesi vashydsepueirf weg bByntbkegaredhbymirdyraphyg Ebelica

gel ; eluent . @&GA27 ELQH 96/ 4) o ' ; - -

(2, 6 o obe%szoy ’);E-HQI-‘TGEZ, é‘-"d?’sn’gét”ﬁ%i‘fx- A 18 ot A i Bl EEN RS Vet hyl ]
phenyl) - L-prergmebandonécet adickst withl1RZ nfrmEINMD zaneb @2 i(dvH+acid) The
pr oduct otg@lg.edmﬁpoy%w?@“hydr olyzed with Li OH as described in Exanple
1-5) to give )

N- (2, 6di chl or obznz®yé) p9odRch- dilretimedy -ab¢ @ (050t hyd > 1papedagsoybedt hyl | p

henyl | - L- pheny! al.ani ne. . : . | :
N ? . %3- IE] oMt of oﬁ‘ég‘%%) o (“é‘?%?&?'ngf h’g‘%’\//s Gf’r(yzé{e%ggi %é%ﬁ ? Sﬁéﬁ#??b phen

yl al ani ne [0 tjilt) evconpidead sas shyat hesuzedngnmaxsune | ass mabherea@sat
described in Ex | e 264 repl aci ng, N pet hyl pi pergazine by piperidine. np.
164.9 C ESR nfehBgAT e Jundeme £0% 2 ML HGECE was hin “aged

N (2, 6-D ciiorondi abebaoyl Wwas- (a2, iadi fieichoxygpheswinadelphesy | ) anitie i) A

m xt ure of (2,6-dichl orobenzoyl).-4-(2,6di net ho enyl ) - L- pheny] al ani ne
met hyl  est&+ 1 083547 454 L‘éﬁ\gésg%oé\cr'eaaléh?ge (Mg)%etl ohd “sviporateat

(2, 9- bi s(9rhet khesipienybisl, Baxi fivsd2 p4- dE phes phetlame- 2¢cBrdnhstby deph0. 2Z Q)
in xylene (10 ni _refluxed ni_ght . | XEUre cool ed to about
50 C and V\éstlg]r“(%SgV\%f') %\L‘ée%ﬁdeg%gﬁt & 51@33?%?&; ﬁ‘?ﬁﬁet?ﬂ' % YF e s
stirred attjronmdanpaiad Ul e oyengj ghtsmad eyapenat ea’)The resi due was

partitioned between Et OAc and water. The Et OAc | ayer was washed with water,

dried and evaporated to yield 0.25 g of

N- (2, 6- di Glapgitdi pbenzaoyl 2 46¢Bibh b nebbaxypheayt)2L- phenyl al ani ne net hyl

ester. ESMS: mz 504 (NH+) . The oduct obt aj ned above was hydrol yzed

with Li m{a@}tféé%lr?‘h’erbo’i’hg@)éﬁﬁ‘ée‘ﬁ gTLTﬂEEEYL%ILa’b’r‘b%uct was purified by

col uim chromat agyr aphy (swtizasgplchebudepen b Cl24 MeOH Obmyldhéwyl) -L-

CHzC12/ MeOH/ Ac 95 5 : 0..1 to give 25 of the title conpouynd. )

180.9 C. EABY ]za'h’gtﬁ(ﬁ‘)ﬁwt)h.yl)Ex%%g’é 2(6]%’:'1ngmg; was d1sSolved iR’ a™

N- (2, 6- Di ahilxaholenaeylanifyd2e0sli mebhoxypheanyl )ard phenydabasi maF (0.5

N- (et hyl sul fonyl)am de 1) To a sol utjon_of , )

N- (2, 6- di CHilor obfeh 3-9%?2§6H"rhetfl‘m%kybﬁgn§/uﬂs Lhhthyal ek b. arg) in

THE (5 nL)3fatm@1Ecunder Nevds added taxad Yhaabhordride Re 0RA xitlar<f obhowed by

a drop of DVF. The solution was stirred at 0 C for 2h foll owed bx{s(t)%il;rlng
) S

at room t PSR UMEYST N2 AL FRRMWASTMREIAGHLEd faRd f PeshNEARBHS

added and rig)e v WddHH Wasd eV Oh Bt Bl 8004 8. s TDE e @ OSESSn W41 €PsRLed one
nore tine angbt he residue was drjed under vacuumto yiel

) d .
N( 2, 6- di cHl%rfobenZdy 1B R 251 At ok y PR TV Ebhery | PRI LIRMT RV dé. 2)
To a . sol uwtiton 10f Hde 4u agfuet cobtipé nesla @bowe. | Phd Hin X thor &l a yasi added
NESOZNHZV\,&’&@}ZQZ ) followed b EBU -132,. . 1.9 JGE a' Gu (0.035 m_% The
m xt ure i Pf ﬁrata’}q)oﬁlefjé%ﬁ rZeGr V0t ¢ B heaf2ts uMdsr FREMux for
2hh. The ra‘wﬁhwd(a;%}a_s»a@\ta;plocag?ﬂ, aaddﬁr&élesj&m%{w%ﬁz}auwggﬁﬁgg @yt%@busm
chr omat ogr a silica gel; eluent;: ~to an
recrystal |"‘ie§f§/i H¥5Dm %Ff@]??/ EED8 t §VGRAF PS8 %y of e t7EFE % Dnphand.
ESVE: M z chivli fiMdt) by Exargeradibie TLC (silica gel) using CH,Cl; as
N (2, 6-di %H]I or obenzoyl-t)o- 4-( 2, Géiurgt hoxypggwl g:éighen | .al ani ne

N- hydr oxy jugnt hlorobenzoyl)-4-(2-

’.':.”77

- - LAty
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NaHE03 (0.21 g) was added to a solution of NH-OH HC1 (0.14 g) in THE/ water
(5 nmL each) at 0 C and the m xture was stirred for 1/2 h. A sol ui)i on of N-
(2, 6dichlorobenzoyl)-9-(2, 6-di met hoxyphenyl)-L-phenyl al anyl chl 8 JdEL (0P
g) in THF (5 nL) was added to the mixture at 0 C and the m xture was
stirred overnight at roomtenperature. The m xture was partitioned between
Et CAc and water. The Et QAc | ayer was washed successively with 1 N HClL and

brine, drilelPhany laysiporanetdy I aresi Jdue pisn ypla 1 @5 2oie bympEkpar agsterTLC
(silica gels; e t: (Eé%u/ OH 89 yield 27 ng of the title conpound.
ESMS: ni z (989 (k/ﬁ}) : arr'pl"lc\a//PZZ693:83 ohf)

N- (2, 6- Di chl or dbefioy IDr-@yX- mettroneshabhdve Lgheny | ad anvae MNydydipxgdm de.
1) To a salution of .. _ .

N- (2, 6- di ¢RI o?obseir)lrtz%%/?) - PR NSy pReRGT T PESpnERYI aT SHrRES (0098 §¥€and

t ert but yl midtoxyd am sea¢0dDB7eq) tbon pBHACIR ¢whthli Pofdls aekdechBERI with
reagent - ~ E). 17 ,g) foll.owed by DI. ( : t 1 r e, was irred
over ni ght E'att Arcoorgngt e)ﬁpezroat ﬂ?éf 1%@%% xgg%g%s%%p%%aé{ge#aa%neft he ?Pégi due
was di ssolnesddue Bta®AcpYBOf ndd . bfheiEi ©Ac g=dl uto brmmasssugc €8Sy éMygorashed
with 1 N . .Sat d, H atd. Lid, dri ntrated.
The resi dlljgquxl;s apsur? i é@g%g}gptrtg’pgrlé’% vteherL%gEg%/Pi%%a goéll%;&qel uen%’: n 7%
hexane/ Et @3¥ QMBC12 6/1/1) and recrystallization -133_ nl-~~(~E_
~..~~(~? from CHzZCl z/ hexane to give 79 ng of

N- (2, 6di chl or obenzoyl ) - 9- ( 2- met hoxyphenyl ) - L- phenyl al ani ne
N(tert-butyl)-Rheydfoxyanide. &SMoumdsz SExandhgs 2)7 Aasal udBon wéréhe
product obtai ned ahove (Q.Q30 g) .in CHZCl z/ TFA .(3 L each ) irred for
DOt ¢ ATRERSorR G & IvHIATIRrUPE das (STadd R Ed B LS off e was
purified by colum chromatography (silica gel; eluent: CHZCl12 to

%E%lz/elvg :a‘r?n%et 99" YE (30 ¢19, 0% LR LS 1§pound. ESME: Tz 4S9 (M)
(19) - N (2, GrBinceenghe paeyly) 1 2L-PheAybdilaetihexy meMsyd Jphenyd J - IMg*dH-t et r azo
| -5-yl)ethylam ne. The title conpound was prepared by follow ng the
procedure described in the J. Med. Chem, 41, 1513-1518, 1998. 1) A

sol uti on a@fxahp(l2, @sdi ahl(or, gbenzayb)oBen206dirat-hiexyphenyl) - L- phenyl al ani ne
(0.17 g), #@T .0.08 g), DEA (0.19 n) and 2-cyanoethyl am ne (0.03 ni)
' DNE L LB ARL 28ne Bt oy L1 BBRTYeper RO R Ve, B0 g) was
added aftessl Quarp.and the m xture was stirred at room tenperature under
N2. The m xture was diluted with water and extracted with Et CAc. The
extract was washed successively with water, 1 N HCl, satd. NaHCO3 and
brine, driegdmpnd @vapR-abed-becailveoBehtoPl10ft-4-[2-(2-

N- (2, 6-di chl or obenzoyl )l 4- (2, 6di net hoxyphen¥l,) - L- phenyl al ani ne

N- ( 2- cyanGBERPKYEHEBY LEBRBNY LA 2-BBENYNALFTINS): Ph3P (0.21 g) was added to
a solution of the produgt (@hkabaed1arbbed z09137 ) (AEMEGN hd Y 1LY L- The

m xt ure was cogl id to 0 C, and DI AD (0.16 niL) ang TI\/TSNB (0.11 m) wa

added. ThEPEPYLALENHAS al | RRENYD war i$368F oom t Enpef at ur I heat ed®?d 40 C
for 1 h, qeelipdeh91paospherpayat UeReRAdestiicr R OVAEDhght esthe N XsUge was
partitioned between Et OAc and water. The (érdgani C Ie?ier was washed with
satd. NaHB® fVSIrIeO\ﬂééswvﬁrdi &, adTWYéch‘%%_ juene| &y Bd)afdd 154 rr99 (|~
~ ~t~~7 eyapy@ted. ylhecr 85 due Vs RUri fred BY xGRIMdMy O amalQIAPhY
(silica gel; eluent: EtOAc/hexane 1/1) to yield Q076 ng of _

(1S) - N- (2c@0di cHidr pbenfopH) 1z [ prepasdtwwehokypherpil)isitengel) 1-§1i8Q- cyano
et hyl ) - 1Hytgt Jet hyl.gni ne. . ESMS, 1 bz +551 {MH+) 3L To @ 8ol gtion of
the product oggg?gggxgbovgb('gwom ag ine%:HC1§ (5 m) Wgsl added DE% 0. 059
mL) and t Héchilgrabensaylstiried(folmaBhpxacarbemyie gidvealrleonarde¥] N2. The
m xture was  fihUh ! d Wit hg IN andz & é ne, i ed; and
evapor at ed Fg y?e?gaga.l%?%%’?y%\é\?%?tfe E:orrpouﬁ) ESMS. M z n&g% ( ). The
fol | owi ng (MBnpbounds (Exanpl e 271-279) were prepared in a simlar procedure

as descri bed iQ)E¥ﬂgpb§ogzgtlgbtained above (26.4 mg) was hydrolyzed

with 5 eq. of LiOH'H:0 in a similar manner as described in
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Exanpl e 271: N-(2, 6-Di chl orobenzoyl)-9-(2, 6di met hoxyphenyl) - L- phenyl al ani ne
2- (di met hyl am no) et hyl ester; ESMsS: mlz 582 (MH). Exanple 272: oo
N- (2, 6-Di chl orobenzoyl ) - 4- (2, 6di met hoxyphenyl ) - L- phenyl al ani ne

2-pyridyl methyl ester; ESMs: nmlz 582 (MH) . Exanple 273:

N-(2,6-Dichl or obenzoyi )-9-(2, 6di met hoxyphenyl ) - L- phenyl aI ani ne

3-pyridyl et h e ESMS:

N 05, 6 bt ERPOforts Ot ) 2° Bt Rt o BABRYPST £ opiforyi 2 it e xans
4- pyri dyl aeidhyli sedtseimie /IsSMR:: 17 z( 382D (i) . EBME] en/z 291 (MH') .

N- (2, 6-Di chl orobenzoyl ) - 4- (2, 6di net hoxyphenyl ) - L- phenyl al ani ne i - pr opyl
ester. -135 1 ~ ~~t~ 2C2 HCl gas was bubbled into a sol ution of

N- (2, 6di chlxemghenzay.l )-[\9-—((22 @Mdlﬁtd}@b)@@iwml))ad_-mnyl al anine (0.15 g) in
THF/ 2- propanol (2/5 n1_ r 15 min and t sol ution was stirred overni ght
at roomte‘ﬁ’ﬁ(@rr e)?tyt}r é'lvT/:i’g‘eé‘é’t)@relétr\éd‘%th HC1 gas, allowed to

stand over ni ghty) atNarm,m tzertrpﬁwt Was Sddkgvaporat ediuthenr es duenag-
partitioned between Et OAc and water. The EtOAc | ayer was washed with water,

dried, evé’ﬁ&héf’é&béﬁé%ﬁé ‘ﬂe§|2JLf€r\R)é’§P|5WW]1)ed“‘lﬂf‘ec'b\f{ﬁﬂ’fa‘?:m%rrdﬂ%@??éjphy

(el uent: BLQAG/ hexane df 1inandolr iuraledhy t bhhexaneElOdH/ O: DY E@ Qi ve
0.1 g of the title conpound. ESMS.. mlz 516 (M#H). Exanple 276:

N- (2, 6- Di &kl 3PEFe A EBPIOrAG LS E@itmet I‘i‘ox?ﬁ‘ﬁeﬁﬂa)‘:tﬁ%hé%ﬁ/"r AR aredyel Bhexyl

ester Theat:lettbﬂeccampuﬂﬁev\mx&ﬁﬁ%afv%% I Bvapo2RakagousTARNN&s i EXPl € 275
by replacing 2-propanol wth cycl ohexanol. ESMS: mz 556 (Mi#). The

fol | owi ngPaSHPEARAST( Bedmasds BYIRogerdwsrEegrepalee EACACsiiAYer wathod as

descri bedqirR eBxanp|pydo 9r Ewml e avaFaﬁla@@ung 2 §- di ghleqiobengoig, @cid or
2, 6benzoyl chloride with an appropriate substituted benzoic acid or acid
chl ori de ?HEPéBFOwaBElig4lvé@’v(/hRdr9X¥mi€t@vé)mwll-i@OON R3 -136 ~ ~

A~ ~GoRénbXaMhene MetR91A Meter (0.24 g). ESMS: m/z 480
([M+Na]™® ).

2) The product obtained above was hydrolyzed in a

similar manner as described for Example 1 to give the title

compound (0.2 g). ESMS: m/z 450 ([M+Li]" ).

Example 51. N-(2,6-Dichlorobenzoyl)-4-[2-
(methoxymethyl)phenyl]-L-phenylalanine.

1) A mixture of N- (2, 6-dichlorobenzoyl)-4~{2-
(hydroxymethyl)phenyl]-L-phenylalanine methyl ester (0.15
g), CBrs (0.22 g) and PPhy (0.173 g) in CH2Cl: (S mL) was
stirred at room temperature for 18 h. The solvent was
evaporated and the residue was purified by flash column
chromatography (silica gel; eluent: CHyCl. /EtOAc 9:1 to
8:1) to vyield 0.12 g of N-(2,6-dichlorobenzoyl)-4-[2-
(bromomethyl)phenyl] -L-phenylalanine methyl ester. ESMS:”
m/z 522 (MH® ).

2) A mixture of the product obtained above (0.04 g)
and NaOMe (0.04 g) in DMF (3 mL) was stirred at room
temperature for 18 h. DMF was removed and the residue was
partitioned between EtOAc and water. The agueous layer was
separated, adjusted to pH 4 with 1IN HCl and extracted with
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R3 277 C 45S 1 Me 278 Br 564 (MHI Br ' 2719 F4601 F~F 28 0i-Pr 99
8 | 281 Me\”A/ 920 11~'i 282 NC~ 93| 283 MeO- 938 [I~'i 284 02N 351 | i 285
Cl 998 i-Pr0 286 Cl 998 | -PrO The foll owi ng conpounds (Exanpl é8 28%- 268)
were prepared in an anal ogous manner as described in Exanple 2 by repl acing
(S)-2-phenyl propionic acid with properly substituted 2~-chl orobenzoic

aci ds. -]E;.?‘t7OAc.7 - JI'Ihle!' E€01c~?lg'§\/%%E vzqgsi v%lashoea 'wiQhCOgﬂl'\x%, dried
(MgS0O4) and evaporated. The residue was purified by HPLC
(60% MeCN, 0.1% CF3;COOH, 40 % H;0) to give 9.4 mg of the
title compound. ESMS: m/z 480 ((M+Na]').

Example 52. N-(2,6-Dichlorobenzoyl)-4-(2-carboxyphenyl)-L-

phenylalanine.
1) N~ (2,6-Dichlorobenzoyl)-4-(2-formylphenyl)-L-
phenylalanine methyl ester (104 mg) was dissolved 1in

acetone (700 pL) by warming up to about 40 °C. A warm (40
°C) solution of KMnOs (61.2 mg) in a mixture of acetone
{900 uL) and water {130 pL) was then added over a 1 h
period and the resulting mixture was stirred at that
temperature for an additional 2h. The mixture was filtered
through Celite and washed with acetone. The filtrate was
taken up with water and acidified to approximately pH 2
with 1IN HC1, and extracted with EtOAc. The combined
extracts were dried (MgSO,) and evaporated. The residue
was purified through a silica gel column using toluene then
a gradient of toluene/EtOAc (20:1 to 3:1}) as an eluent to
give N~ (2, 6~dichlorobenzoyl)-4~(2~-carboxyphenyl)-L-
phenylalanine methyl ester (85.0 mg). ESMS: m/z 472 (MH").
2) The product obtained above was hydrolyzed in a
similar manner as described for Example 1 to give the title

compound (34.1 mg). ESMS: m/z 458 (MHY).

Example 53. N-(2,6-Dichlorobenzoyl)-4-{2- (N-
benzylcarbamoyl) phenyl]-L-phenylalanine.

1) N- ({2, 6-Dichlorobenzoyl)-4-{2-carboxyphenyl)-L-
phenylalanine methyl ester (51.9 mg) was dissolved 1in
anhydrous DMF (1 mL) and EDC (25.3 mg), HOBT (20.2 mg),
DIEA (28.7 ul) and benzylamine (14.4 plL) were added. The
resulting mixture was stirred at room temperature under N;
for 20 h, dildted with EtOAc and washed with 1IN HCl, satd.
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Exanpl eR1lm z287CN_975 (IMHT) 288CI 543 (MH )~~N-Cl2 8 9COCF35 6 9 ( MH

) 290CHO501 (M H) Exanpl e 291:

N-[ 2- Chl or 0- 9- ( 2- hydr oxynet hyl - 1pyrrol yl ) benzoyl ] -9- ( 2- nethoxyphehﬁlﬂUL phé
nyl al anine. The title conpound was obtained from
N-[2-chloro-4(2-fornyl-1-pyrrol yl)benzoyl)-4-(2-net hoxyphenyl)-Lphenyl al an
ne nethyl e r by reductiqgn with NaBH9, foll owed.by sa onlflcatlon th

Li OH as Mé(?%edx'ﬁﬁeﬁxaﬁﬁge BORs mf h650§rf3ﬁpﬁ)c P 2 Y o13% Y
cangoundS(Miﬁmqnﬂ&nd&éhéﬁﬁﬁawmde prm@aredldneawssananfneﬁhodrBSgdescr|bed
in Exanp #% 1 éﬁ (5,gl g 3_5)CNE COOH
Exanpl e ﬁl 3?2@? 0@?% n usﬁP% f@gafﬁf thplle’ 2942 i) as an
N-(2, 6- Déﬂﬂéﬁ@benzoyb) 3-(§1¢@, 6d|nEPthﬁpﬁmmNDmﬁkmmhewyh}4E{aFaNFne 1)

N-(9-Fluqre C 0 t hi.eny ani ne (

di ssol veg’ th’)Efe h? ’g }&H) Q%‘Eiz’hgll(‘ g %iaﬁ’dﬂﬁl é%ﬁﬂﬁou%ﬁt?ﬁegégl ggl on
for 5 m nugt. OEEMIhemni X6 61 € (MES) vvarmed to 50 C and stl rred for 1 h. After
cooling to ro t enperature the sol ven evapor at The S|.due was
purified by coénhmwhenr BERABGFapytY %“‘F‘%C\Q“ﬁb% ¢ é‘ﬁfen?yd% éﬁ% tgn @
hexane/ Et{3A¢i la d)mPhioyt de§l described for Example 1 to give the title
N-(9-fl uorenyl met ho carbonyl 3- (5 thi enpyl)-L-al anine ethyl ester
(767 ng): Cfﬁ@%@‘ %% ‘%M%’rp’é rﬁé%(i Htgl was added to a sol ution
t he product obt ai ned above (758 ng) in CHZC12 (10 nlL). The m xture was
warnmed to 95C, stirred for 2 h, and evaporated. The residue was dissol ved
in CHZC12 (10 TRY ERYLEVENG( FOmPREPISTY EAAmP )| 2 TDH) ~8SHE cRFBPEE&AZ oY

chlroride 290, 4Ja O@Q%‘Qnﬁ@p iheqPixtupeavas skhmhped 8. room tenperature

overnight. 1 N HC 0 m.) was added and the m xture was extracted with

Et OAc. The extract was dried (Na2S0q), filtered and evaporated. The residue

was purif col u r_ i.lica,gel. ,gluent: hexane to

nas_ purt e e 0l UM -f ,,@pﬁ%gﬁg@g&;femw 49%b- (R
methylcarbamoyl)phenyl]-L-phenylalanine. ESMS: m/z

471 (MH") .

~—~ o~ o~

Example 55. N-(2,6-Dichlorobenzoyl)-4-{2-(N-n-
butylcarbamoyl)phenyl]~L-phenylalanine. ESMS: m/z 513 (MH").

Example 56. N-(2,6-Dichlorobenzoyl)-4-[2-[N-(2-
hydroxyethyl)carbamoyl}phenyl)-L-phenylalanine. ESMS: m/z
501 (MHY) .

Example 57. N-(2,6-Dichlorobenzoyl)-4-[2-[N-(3-
hydroxypropyl)carbamoyl]jphenyl}-L-phenylalanine. ESMS: m/z
515 (MH").

Example 58. N-(2,6-Dichlorobenzoyl)-4-[2~(N,N-dimethyl
carbamoyl)phenyl}-L-phenylalanine. ESMS: m/z 485 (MH").

Example 59. N-(2,6-Dichlorobenzoyl)-4-{2-[N-
morpholinoethyl)carbamoyllphenyl)}-L-phenylalanine. ESMS:
m/z 570 (MH').

-83-



~:1) to give N (2,6-dichlorobenzoyl)-3-(5-brono-2-thienyl)L-alanine ethyl
ester (650 ng): ESMS: nmfz 950 (MH#). 3) The title conpound masﬁgre ar ed
fromthe product obtained above by foll ow ng procedures descrilded!!iin 2
Exanple 7-2) and 3). ESMS: mz 980 (MH ). np. 139C (dec.) Exanple 295:

N- (2, 6-Di chl or obenzoyl ) - 9- (2, 6di net hoxyphenyl ) - L- honophenyl al ani ne. The
title conpound was prepared in a simlar manner as described in Exanple 5.
ESMS: miz 988 (M#). np. 105-107 C Exanpl e 296:

N- (2, 6- Didtdros bdded2oyNY-+{ 3, ét-bBykchdof 2benboyphdnyl)-- L- phenyl al anine. 1) To a
sol ution of 1

N- (2, 6- di CHIRYBRRLOFPFPEL Y 1Ry aPBRYELRYPTRE( 2- et hoxyphenyl ) - L- phenyl al ani
ne ethyl ester1(0.08 gN-i(a, GHIENh(3rivbpnabyld)Ciwdg -addedxEbBEnKL(OLO75 nl)
fol |l oned BF3 tz0 (0.0197 ) The ture s warnmed to.rogm
{ener at e L APREd FEFRYTh S4EE T oltA | bn TG difdnc A SHPRIG-BBH Hoo
and the rdndpd @ou@s THE r gat edLw t ha@lﬂzﬁy&dfﬁhadvzgﬂm C(Bayer m@as dased
(MyS04) %éé erq& gd eva orated. The residue was purified g Rr ggaratlve
TLC (sili %‘ilan | bRt mlié BRE/ HBRaRELIFSS €5 §POB 3§TRGTBFUT r

N- (2, 6- dlt\ghlﬂwolzer}zoylz)mraoﬁinhwlhﬁdfaﬁeahoxypheaggwohsphemytabanl peset hyl
ester. ESMS: nfz 500 é A The Eroduct obtal above s h drglyzed
with Li oMlds Hss@9ded #h ERBﬁpWéxiu § Vﬁsgﬁﬁér§8 °pf 2aphad FFF "84npound.

mp. 105- 207 G.. ESMBie Mha x4 0& o My . he@ple&t29&ted with EtOAc. The

N-(2 Di chl or n 1) 2 h nyl | am no- L- phenyl al ani n
e. (1)6 é;tfgggevégy washgd qglgﬁt]gfyBC? y 2 s- a%%h% a aﬁé t)lgey al ani

N- (2, 6- Dicghil € oh@rzay,)) - nd 2 Gra@ioratcrexy phamd ) r3pi&ie- radhepykakasine
ethyl ester was prepared in a simlar manner as de crlbed |n Exampl e 1 by

repIaC|n§h$q%%ﬂta igleca Al calumn6951ng Lplyene EQ@Ag L:1) as an

but oxycardammg - L-tyresi ne et gybeester w-th, 6-dichlorobenzoyl)-4-(2-
N-t ert but oxycar bonyl -3-nitro-L-tyrosine ethyl ester. 2) The product

obt ai ned EHRAGALRTeRY L hak- HP%gbiﬁéﬂnFﬂeMﬂ§$?ﬂ% ASCSUnde BN, R3hey- Ni
(100 ny) pwags adgded and Hengas was bubbl ed through the mixture for 15 mn.
Stirring under H2 was continued for 6 h. The m xture was filtered through
Celite and washedTWet PeEIEt TRELRINEAAAP QS BIBpHYEAEedy2Fhe Widi dde was
purrfied cot uimoghrigad ogi aphyr (shhhed 48l aldaMeq hexafgahie 1
hexane/ Et OAc 1:1) to give
N- (2, 6- ditchl B eberzoyt )t ke (2oBEPHRE hokY pheR§) ) - BSUHT Bl E- phen{Blani ne
ethyl ester (845 ng): ESM5: mz 503 M. 3) The product obtained above (119
mg) was dissolved in CH-C12 (1 nL) and pyridine &57 uLl. To this solution
was addedxamerie @hhydridebtdschiyrapenefel hi krlgel Wds stirred at room

t enper at weecﬁé}f ;\ﬁlbonyb?cgmsﬂwl ﬁeﬁyﬁpoiﬁﬁﬁgnélﬂgl&xhﬁnéeS' due was

purified by c ronatogr X ilica gel; eluent: hexane to EtOAc) to
gi ve ic lorobenzoyl)— -(2- carboxypheny }y-L-

N- (2, 6di cgmé?m% Vhe - %é@mﬁx dlé@&é&oxy Y| higd- acaky!l arsasieRenyhal ani ne
ethyl ester (127 ny): ESMS: nifz ). 9) The product obt ai ned above

(126 ng) andwdsaiol A ﬁﬂtWﬂDuCHCé§ geydFiiBEd deforRant? 2- - B9t oWgPve t he
titlhe conpyng {8 v miPeut®2:b94sEi Egﬁﬁ%tn}50§3ée&§@%3tuF@euBQEEOWAng

conmpounds (Exanpl es 298-300) were prepared in a simlar nethod as descri bed
in ExanpMe £z 21h1 Methanesulfonamide (17.2 mg) and DBU (27 pL)

were added and the mixture was stirred for an additional 18
h. The mixture was then heated to 40 °C, stirred for 7 h
at the same temperature, cooled to room temperature,
diluted with EtOAc, washed with 1IN HC1l and then brine,
dried (MgSQ,) and evaporated. The residue was purified by
preparative TLC ({silica gel) wusing CHyCl,/MeOH (100:1 to
10:1) as an eluent to give N-(2,6-dichlorobenzoyl)-4-{2-[N-
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1 ~>, 'El~ ~".f3~~ TABLE 22 MO i C O~ ( Rs Owv COCH Cl Exanpl eR niz
VH, ' C298CH3S02NH56711 8- 120299Et OCONHS61216- 217 Exanpl e 300: 19 Ju o
N- (2, 6-di chl or obenzoyl ) - 3- (2- oxo- 1pyrrol i di nyl)-4- (2, 6-di net hoxyphenyf) - L““
henyl al ai ne 1) To a sol ution of

N (2, 6-di chI or obenzoyl) 3-vitro-4(2, 6-di rret hoxyphenyl) L- phenyl al ani ne

net hyl es

d R 100
gas was bu'BS nfeﬁr’gdﬁ?ytlweecarﬁ%yﬁ e% i PR | 'L#’be vva;w%tir] red

t hr ough Celsttae dand .ohendf)i.l trsate wasz emaeporm{ ed under reduced pressure. The
:gsrhg)d:n\év?sapoti |f|1%j bé cgl um ctrltraolrrrgégg g (w5| I |r(]:§;1d90eiyzel ugg%h rEexane
N- (2, 6- di efl. oro(fbarnmylin?»aarglmal%z( ZuaﬁﬂtélietiﬂQX&@beaylbédLiﬁhm)élnﬁllc’énllne

met hyl 845 V5. nmlz 503 ( 710 a t|on Qf the

pr oduct og?ap &G é'r l(“if? SRPP U cH 2‘2%)1%;5%(1 5he M78-~L) was
added 9chl orobut yryl chI oride (54 ~tL). The m xture vvas sti rred at room
terrperat\llj\ée for 12 hours and concentrated under redu;ed pressure. The

resi due WAEAPEMEF Péd By (Colih? rrio-tdGRsRPYinddd gel ; el uent: hexane

to EtOAC)méthkyghenyl) -L-phenylalanine.
N- (2, 6di chl or obenz 3-(9-chl orobutyryl am no) - 4- 6di met hoxyphenyl ) - L- ph

enyl al ani ne methyl es(tzerCh(lS’Gforrd) WQW%Y@W'(‘Meth%YWWQm%Tl on of

the produghenbtainadnabow@ch38 NPsddt DMad 1 gHepases added NaH ;L4 /. 600
inoil), and the -142 ~ ~~ ~ ~u~~ mXxture was stlrred at _room

t enper at uf @SPoPN3EF Ari Hha g NdpEC TR daddedEXMPhe At ur &)and3t handi ¥tlure was

extract edout t Repl &8¢ ngThe e2HlIAAlL W% iHd ad (HNRAIAR) waltth evanRalAled.- The
resi due was purified by col um chr omat ography (silica gel; eluent: CHzCl2

to MeOH CRFEISPRDBYYLoCHiPEitse titl e conpound (23 my) . ESMS: mz 557
(M+) . The fobl 0%egmggﬂgqu@gie(rmll%dg%%o%@ada\éﬁrt%ew‘?\%r%qyz'eda

simlar manner as descr in Exanple 2 E aci ng 2-phenyl propi onic
acid. wi thiRhé péfdilgitt daperiioias a‘éﬁic’éhléle@eﬁPéc Kgmple 1-5) to yield

4- (2- et hoxypheayk) bnpbeRyl.al arivae FBthylssesher) hydrochl oride with
4- (2, 6-di nmet hoxyphenyl } - Lphenyl al ani ne net hyl ester hydrochloride . Exanple

301:

N- (2, 6- D|glﬂéﬁwe%ﬁhenyklaer%%blﬂc@lao%b%%tz@%yphewu L- phenyl al ani ne:
ESVMS: mlz S50 ( . Exanpl

N-[2, 6- D|’EﬁFBP&YﬂhFQYggrhyphzﬁyrllaélaylll)’l?enzoyI] 9- (2, 6- di met hoxyphenyl ) - L- ph

enyl al ani ne. PBR a7z $834( Mrth e 5@@ i %P siBranpl €a3@3) was added
N-[9-(2- r rol y 2, 6-di chl or obenzoy 1-9-(2, 6di rret hoxy%henyl )-L- phenyl al ani
ne. 1) solution of N-(2-chloro-4-nitro enzoyl)-4-(2-

N- (4-Br ormeghéxgbﬁghg);9bﬁnaﬂxhy}%3%ﬁtﬁ%i ”ﬁre%ﬂwph@&/éé Lephenyl gl animne

met hyl ester was" coupl e . .
1-tert - budxyeaenanfeOod- gylr cmléboarrmhi@hecrr\dxr@r%raag)sr:hrrpp @10 r@iom as

ﬁle[szrl(i)e?%%,? gﬁ?ggkgaggony g %W?%Ph gé gggl chli orobeggg fn]lXtu(rf 828 et hox
yphenyl ) - thementd b ewedte QFEEtlhyICGelsltteEr aIEQVBWGﬁﬁZdGS‘?sl%ﬂ\/I-Il‘)eOfQ) Th&heonpound
m Z' ?gdpﬁg%,?;lwes Jarseaésgpwrska IFA RS describediid Bxamle 1rBlqt ¢ dive
%/ column chromatography (silica gel; eluent:

CH,Cl,/MeOH 100:1 to 20:1) to give N-({4~-amino-2-
chlorobenzoyl)-4-{(2-methoxyphenyl)-L-phenylalanine methyl
ester (887 mg). ESMS: m/z 439 (MH"). The product obtained
above was also prepared via the coupling of 4-(2-
methoxyphenyl)-L-phenylalanine methyl ester hydrochloride
with 4~amino-2-chlorobenzoic acid using EDC and HOBT in an

analogous manner as described in Example 2.
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a T~~~ ~i?2()° -

di chl or obenzoyl ) - 4- (2, 6- di met hoxyphenyl ) - L- phenyl al ani ne nmet hyl ds8eg:t 7 '
(0.198 g). ESMS: miz 553 (M4 ). 3) The product obtained above i0.170 g) was
hydrol yzed with Li OH as described ~.n Exanple 1-5) to yield the title
compound (0.127 g). ESMs: mz 539 (M—|+). np. 250 C. Exanpl e 304:

N-[ 4- (5 Pyrazol yl The, prddcbht oshbbenzey! abd¢2, 65di tretnhox walse myldrdiypeenyl al an
i ne.

N (9- Br on%”th 1 ¥h1 drobdhF Ve Ha. P2*BYF fret Hoxybheriyiy)tdL pHEaN&i afisne

nmet hyl e&iﬁcﬁﬂo&@Olg) masnelopl €8l) wi t Ithe solvent was removed, and
1-[[2-(trinmethyl silyl)ethoxy)neth Sp razoleboron aC|d 0. 393 ) in THF
(10 nL) a<d'Yes ‘?‘?b‘g in” ‘Eﬁanéf%s Y‘é% Y gater Phie®nil e s

N-[4-[ 1- [{2A(dified hWsi Ia}ﬁ@remmc]ermft th] 5 Mtaiolma-zzmlcml alcqlegnzoyl | -
4(26d|rretho henﬁ%‘ é)henyl Ianln(tb{%?i er (0.277 . ESM5: nlz
684 ( MH+)S P CTod51EQ f 4He SY6&THBt-ai nédCabove
(0.277 g)rddi dOHWaK0 ﬁh)’l‘ﬁ@édaddeﬁblﬂg}nCa HQLl(LGaZOgdSrL) &sWhnéh S @GAMY

al i quot of conc. HClJEj 20 i) afté?ﬁ‘t After stlrrlngégvernl ht at room
t enper at (L VREOH xt1f &t \Nagscaﬁc ”rea{’ttedtOTﬂéV?eﬁhc?ue COEFAEG

Et CAc, wagdred wd . Na$i¢§)8 wng brg nmﬁ*drl ed (NazSQO ~), filtered, and
concentrated. The residue was purified by preparative TLC (silica gel:

el uent: hexane to hexane/EtOAc 1:1) to yield

N[ 4- (5- Py a0l vd )6 £, 6nd'[§h&m@p@nzﬂyrhau4ax(e23@ﬁwﬁ&b%me@%wmkﬂ_@h@ny' al ani
ne nethyl ester (0.1 e product obtained
above V\BS(WWW‘?%Yh sliamh\%ny}m]rﬁmnfas descrl bed |n Exanple 1-5) to
give the titl o ( 3 ) ‘w z 540, ( 6 Mt-TFA)

o Ve s e MBQB”@'l_ Q%E‘Lg <J§§N§ddgé 240, (M), ang, 652 (M)
N-[3-(3, E&nﬂnm{mydhldercslmoazwy)l% ZLZBdm&:ttﬁ@rmzimmmyl)Lepbénﬁidilaeuhexyphenyl
) - Lphenyl neTetltI onpound vas prepa ed in S | a menner as
descri bed"S )fI::bx €303 ssf(saﬁbtl e u’fro ARk N Bust Il ! At MRS

N-( 3-br ormarﬂgﬁchnm obalzanz o6 )6 9- (;21,.)6 di nebhdoxyghenylng Lmphenyeal aaisne

rTN-EE Zyl(le%[fltrﬁ% I[Tg-flo)omz %EW eoen?gyﬂ gx??%g d?m?’t HOXS pREAYIEFEL- pheny

| al ani ne. wﬂi:)h T(DH{:CIS»QI uta e df w1th 1N HCl, water, dried (MgS0O,) and

)
N-(9- bronp-2 |cIor enzoyl ),- d|rre hoxy n Lp Ialanlne
ret byl oD 50 o) ThR FOrLARE (16 RETLiASoandegudn & PRETYES
2-tribut yjcslhﬁrnﬂl Qsina t b A2Q| ead 0abh2 g@)uamd Rd (BRR3) §-(0- &Halg)oand t he
sol ution h ated to der for was,_wor ked u n
oo 11 ed OF Bt hd e D B el B 5 576873 P aba 30 o
of phenylalanlne methyl ester (59.4 mg). E‘.SMS m/z 595 (MH").
N[9-(1, 3-thi yl)-2, 6- d| hl orob nz 2, 6di.net hoxyphen I) - L- pheny
| al ani ne meth e %%rg ‘?C%? de ﬁﬁé)’é Tﬂ%aﬁ%éfﬁcet\é oFt & ndd above
was hydr @o/.zeslf i nieH s:irmé aslrmalelimdm.aﬁnelﬁsam hedclmblé)canm eEdabpleolyield
?38(73; titl %)Coggouggv the m% t'leESévoBrhpcr:.T\jJr%d IE)?; S M’@) . rH)SMél'glm/z SOIZ_;Xarrpl €
N-[9- (1, 3aMHT)azol - 9-yl ) -2, 6-di chl orobenzoyl ] 9- (2, 6-di net hoxyphenyl ) - L- pheny
| al anine. The title conpound was prepared in a manner anal ogous to Exanpl e

306 by replacing 2-tributyl stannio-1, 3-thiazole with
4-tributyl stamﬁd)-ﬂqliﬂddhirfgzoicenpcﬁ‘ﬁl\zﬁ (Hxargie d{ M- e@andwdbd phkpakdkd. np.

1 86.5 C. Exa
N-[9- (2- I%Pré?gf a)giogoélsdlnmrberrol?éc’nij&ﬁﬁrl@(e’f 6-HiTHAMOXS phényl ) - L- phenyl al an
i ne. The Etxatrdpaecorqmundw\(azs-cpﬂe;pm-eﬂamﬁﬂmmemmh@gommhpﬁmmhe 306

by repl a% ngZ 2- tr|4but2yI nni 0- th| az%l

et oxyphe enylalanine. ESMS: m/z

557 (MH'). MeS0,Cl was replaced by CF3S0,Cl.
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-145 19 ,1~~ ~ ~L~~2 with 2-tributyl stanni opyrazine. ESMS: mz 532 (MH).
np. 145.7 C, The foll owi ng conpounds (Exanples 309-318) were prepa'rg/?j I'” a..
simlar nethod as described in Exanple 303. TABLE 23 MeO C O ~ | il
R ~Cl Example R mz (M#) 309 H3C 569 .N~CH3 310 ~ 558 S 311 1 ~ 5S1 N
312 N 551 313 C\\ / 552 ~N 314 / ~ 553 N Me 315 ~~ 557 (S 316 ~ 1 556 S

- 146 r Exampld 66.~' N-{2-CB13rbSA-ret8oxiEarb(ylfamino) benzoyl] -4~

(2-methoxyphenyl) ~L-phenylalanine. ESMS: m/z 497 (MH).
MeS0O,Cl was replaced by EtOCOCl.

Example 67. N-[2~Chloro-4-(acetylamino)benzoyl]-4-(2-
methoxyphenyl)-L-phenylalanine. ESMS: m/z 467 (MH’). MeSO0,Cl
was replaced by AcCl.

Example 68. N-[2-Chloro-4-(benzenesulfonylamino)benzoyl]}-4-
(2-methoxyphenyl)-L-phenylalanine. ESMS: m/z 565 (MH").
MeS0,C1l was replaced by PhSO,Cl.

Example 69. N-(2-Chloro-4-ureidobenzoyl)-4-(2-
methoxyphenyl})-L-phenylalanine.

1) Chlorosulfonylisocyanate (16.4 uL) was added to a
solution of N-(4-amino-2-chlorobenzoyl)-4-(2-
methoxyphenyl)-L-phenylalanine methyl ester (55.2 mg) in
anhydrous MeCN {1 mL) and the mixture was stirred at room
temperature under N, for 1 h. Satd. NaHCO3 (40 mL) was
added slowly and the mixture was extracted with EtOAc. The
extracts were combined, dried (MgS0O4) and evaporated. The
residue was purified by preparative TLC (silica gel) using
CHCl3/MeOH as an eluent.

2) The product obtained above was hydrolyzed with LiOH
in a similar manner as described in Example 64 to yield the

title compound (24 mg). ESMS: m/z 468 (MH").

Example 70. N-{2-Chloro-4-(3-methylthioureido)benzoyl]-4-
(2-methoxyphenyl)-L-phenylalanine.

1) Methylisothiocyanate (43 unL) was added to a
solution of N-(4-amino-2-chlorobenzoyl)-4-(2-
methoxyphenyl)-L-phenylalanine methyl ester (55.1 mg) 1in
anhydrous DMF (1 mL) containing DIEA (22 L) and DMAP

(catalitic amount). The resulting mixture was then heated
-8%-



Exanpl e 319: .

N- (2, 6-Di chl orobenzoyl ) -9-[ 2, 6-di net hoxy- 3( nmor phol i nonet hyl )phe%lt(],,; L;.pheny
| al ani ne 1) 2, 6- Di net hoxy- 3- (hydr oxynet hyl ) benzenebor oni ¢ aci dl é-’eo,’in}-ed
with N-(2,6-dichl orobenzoyl)-9-bronp-Lphenyl al ani ne ethyl ester in a
simlar nethod as described in Exanple 7-2) to give

N- (2, 6-di ghl erobenzayddr 4nf 2£66i methoxyr Se £ hydbox et hnk) RR&MYde Lughenyl al
anine ethyl ester. 2) Thionyl chloride (100 nm.) was added to an ice-cold
sol uti on 8ftlukedprudictEwPhai nedshpdyeeqoepi2aggdy v tOHAB12HC)5 Matdinder

N2. The myxhBbs WagqsStiLted,fokrdcRounmakol, PomAgmeralira and evapqrat ed.
The residue was \évlgssol ved |gr'1 CHECclez evgpoﬁat ed, and %&i ed under vacuumto
gi ve residue was purified by preparative TLC (silica gel) using

N-(2,6-dighlero yl )y =412, 6 di pet -3(chl or thy ~AL-phenyl al a
ni ne et hy?%@%‘e&%a%?d%g pa?Sodhgf e?%?%‘ztsgﬁ; %)19%951\?” L%%ﬁlryo’#dt epjp])r oduct
obt ai ned abbhelt®.i22g)ke iide )B4y InNi-)4 -wes-regddexk Y ey lidcd-—col d sol uti on of

nmor phol i n ). s cant gj ni t 3 1 +N2. The
m xture ks]gg%ilrggéaéu?l()e%&(r}j}'&tﬁStaet%r(?oj:ﬁ?gn er a%téu[‘%e' yn/ﬂ%%ezﬁn(gﬁ{t)i'ti oned
bet ween Et OAc and Waeerprddrecttt Obtaiaeer whsvsepayat dydand ywashedn a
successively.with satd. NaHCO wat er .and brd ne, .dri nd evaparated. The
resi due vvgéx‘;l)\l%irf ira%ln%i‘/rco Sungécszﬁrréﬁﬁfjoglr%pk?fa(@llei cgggglo; %ﬁ“ﬁen latllﬁ QAc)
to give OcdBpognaf (22.0 mg). ESMS: m/z 498 (MH").

N- (2, 6-di chl orobenzoyl ) 9-[ 2, 6- di met hoxy- 3- (nor phol i nonet hyl ) phenyl ] - Lphenyl
al anine ethyl ester. ESM5: mz 601 (MH). -147 19 ,1..~~: "~i~12 4) The
product obkampee ahove-wase thyldmoel (pzedduche sigtidreroyiBt-ed 2as descri bed in
gag;ﬁp%@ggat@gy%lh\é%ythe—Lt—'pthleenycl%q%%lir}%. ESMS: mz 573 (M#). np. 291-292
N- (2, 6-Di chl ore99- 8+ noeobenrzeylye9ih2, et et hemotphenyb - Lp pheayd @l ant ne The
title conpo .was prepared. in a simlar nmethod as described in Exanple 2.
VB 1 2 SOBIPREES o0 oo “erafppEr By Pl -BReATICHI RTS8 AR

N- (2, 6- D ghl amobenzayd ) - 9302,n85)di met oyt b d wior oned hydr phenyb] -dy- phenyl
al anine The title conpound S. prepared_in _a.simlar nethod as described in
Exanpl 6 2"SREARFEEGS (MFFLORBON 287 . 35296 Viekmshaosase othyl ester

N- (2, 6- Di ¢bl gyohenzoy )¢5 (1R 6- din@t boxg- Ibporpphenyl khk- pharylral anise 1)
N- (2, 6-Di chl or obenzoyl ).- 9- (2, 6- di net hoxyphenyl )-L | al ani ne neth ester
(101 gy SheCaRes B aba P AP Oo06 SREE At -\ T et ¢ BOTtaraRohi um
tribrom denélr2kiguenas Adgedt apdohde Bexlhea Wasest i HRIC1L00MThe
tenperature overnight. Mre tetrabutgl a nidumtri brom de (0.55 was
added and®THBPAFXHEYE Wt St PEPRBCFEF, 19445 TR Shekt @p SRHAT Sfrshed

W th wat erhé&25-ddjdwdd wahke phganied! ayer fuashdr éetu S04 omaftiddfrergd, and
evapor at ed.  The residue was purified by flash cp&urm chr_onat(l)\lgrlaphy (silica
gel ; el uehfilheRadE land A ) RYFYIFR/ ELOAC, d71) to yield N=itert-

N- (2, 6- di it 6k 9barBek ) 9=-(2 aGediyreihey-c3-iveomephenyl ¢ ste phepy) 3l ani ne

nmet hyl ester (1@7 g)é ZQ The product obtai ned above was hydrolyzed in a
similar nBAfer B4Zdesérill¥ I n Exanple 1-5) to give the title conpound. M8

mz 555 (M), 2ppan2Qeirdifs Gyridée (1.1 mL, 12.82 mmol) was added

with stirring to a solution of the product obtained above
(1.5 g) in CH,Cl, (15 mL) at 0O °C. Triflic anhydride (1.1
- mL) was added dropwise and the mixture was warmed slowly to
room temperature and allowed to stir for 24 h. The mixture
was diluted with CH,Cl,, washed sequentially with 1 N HC1,
brine, satd NaHCO; and brine, dried (MgSQO,) and evaporated
to give N- (tert-butoxycarbonyl)-3-acetyl-0-
(trifluoromethanesulfonyl)-L-tyrosine ethyl ester (2.5 g).
ESMS: m/z 506 ([M+Nal’).
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o, 19 1 fl. ~~" Exanple 323:

N-(2, 6- Di chl orobenzoyl ) - 4-i 2, 6- di met hoxy- 3am nophenyl ) - L- phenyl al ani ne 1)
N- (2, 6-Di chl orobenzoyl ) - 9- (2, 6-di net hoxyphenyl ) - Lphenyl al ani ne et HyJanester.
(1.59 g) was dissolved in THF (4 nL) under N2 then 70~ HNO3 (9 mlL) was
added and the m xture was stirred at 50 C overnight. The m xture was
diluted with AcOFEta(360uetpnand wa&hgdowbtlﬁ watan nel0Quaily. (Bhe g§gani c
llayer was dried ( ?04 , filter%? vapor ated. The reshdue was di ssol ved
0 ey dr G R L2100 e T ST ass bk bbb ed ERLBLGRM L RE Roxrur o

at 0 C f omexHew i néRsboTbaid Xhuhig was $Birged atc@pomot Qm)e@at up g
over ni ght, concentrat ed, taken up with AcOEt and washed satd.

NaHCO, andDrisie 7 PYE {44 E‘L@ay@t‘je\ﬁaSN?drledP(jl(/ﬁg@é]))q f(H]t"er%H WAd

evapor at ethddete shdde Hy afluet unas whdr iHdaad dyaf | ashecolgymm sghnpmat ege aphy
(silica gel; eluent: hexanes and AcOEt) to

gi ve
N- (2, 6di cHgFObehzoyas 9- €28 &g et hbk ege‘i’n t BAShenyP§ - LpiRdMand anvae

met hyl esteafa oraedd. 2)Tnderpsoduet Wkl adnesb phoye, nas @iazsol Vedshsq Et OH
(90 nm.) Na2S5~04 (2.6 g) in water (5 nL) was added. The mixture was
refl uxed f‘"HT”Q LR % aRd 1e6nctaSOst e&”dﬂ?‘é’aﬁé’sﬁadiféi was! RakERS L& Yas Ac OFt

and washe%d/ﬁltﬂénl ngy Tha a@hgani i dmdyerchesmsbe pa;(%so%ll{&éte@@ﬂ and
evapor at e The resi due was 8UI’I fi ed by preparative C (silica gel

el uent: héXRYt ane ARTESY EEBAGI ve - O to yield 0.18 g of 3- acetyl‘
N-(2, 6-di g @, M&QgcégbgngiVEEDQ%ymgtﬁm{QBRQRQH)LLpRQﬁ?Y%ﬁL@
nmet hyl ester (0.31 he product obtai ned above was yze |n a
similar mathod ﬁ%@crlﬁéﬂsfnmﬂaﬁﬁ?e”ﬂﬁ@) to give the t|tIe conpound. MS
nz 592 (M), fp.5230232 & FXamRLEp3REyct apcained ap
N-(2, 6-Di chlor obenzoy ) - (o 6-di neth xy §frretoh3j:laulrn§| do% p%eny‘(]'-ll_- p?menyl al a
nine -1491n 1 TFA/ A: CHzCls . (B2, mL,Y 50% ~viNe : wisl estompedndatasrothai ned
in asimlaj %mgef@? described L9y EXaBR! 6220 hYpbEaELLN '
N- (2, 6di chl orp%{)enzo )-9- (2, 6-di met hoxy- 3-am n% gnyﬁ %h 0 % %ﬁll%%

met hyl estUé?devﬁthl NCR frshedd o iIVENGS. THB n15Q1546>f( NBFF?CGt}ﬂD 4288-237 C.
Exanpl e 325 h 1 vl
N-(2, 6-Di chI oro epnzeor§/ % %n}é;ll?re? %)?(?/ %Ea%et ?/fam no) phenyl ] - L- phenyl al an
ine The title cfdrrpT)gndif\/vasc©b@€al<ﬁed0|qultao§| i akhpr d¢édural tasodestnéde in
Exanpl e 6740y, 2 mL dded DIEA (213 £
N- (2, 6di chI or obenzoyl (2 md)l rrvé'a >a<ly % am noph(enyl )uLLphe?]%/ %C}]ikr)])é
met hyl ester S\mltuﬁleit!étwf cﬁl Griddeh iy aen By ( MHpridep. (289- 12215 Gin-
Exanpl e 328 ¢ T ;
N-(2,6-Dich orlobenzoyl ) - 4- (tf 6Téfﬁg%ﬁo¥$533§rrﬁ)naer$oy Ophre%cil )tfm%%]ény?a(fam ne
1) N-(2, 62biccH ldratrethzoy| ?tzlr(206 @idmibt-hox yphtey | 9hea phepad abank nep nes hy |
ester (15Q r(;gr\%%dmsg uighaen AN (6o MLluundel, Nz and o opgeit{ opy!
i socyanat e ~L) was a the mxture was stirre room
t enper at uby f of l@sis hcolhenmi xctﬂmr@mmggmmmént rgtiddcand 9N JHCle [ 8emt) was
added. Th st khr.red t ey At I Xty agt ed
W th AcC]Et(:ilj @9 elgﬁ(t%% b ﬁ?l ttgér eg g{/r'glp{)%ia e?fOT%eQ%(?g le lgr&%ijgt was
purified ldyqblrl@pmtaitnaﬁa/mt@(SZer@ahgleYPh@hwbhtL Py )alangnee ethyl
N- (2, 6di chl.qry e%zsqy )4 d hoxy 3- car banoyl phenyl ) - hphenyl al ani ne
met hyl es'ltger ??5 "ﬁjé‘zr%pq &%@tct obt ai ned above was hydrolyzed in a
simlar method 6&ds THEEscPrb@dctnOEXanpleel bb®vet ol @yiGke dlhevd s t hedcohpoadd. NS
mz 517 ( 7- The 0. GO _
327- 328)\/\/(3%)1rra oo, B0 2'%&1“2 B4 %@%%%bae%zg%%ﬁgr o4 R PAS o 1e 1
8- br ono- 359d|th’yd'rl(§°-121—l-4fen‘fzdm§/r<aﬁ t@specti@etympﬁﬁenmganmpF 8NEBLI ¢ - 150

19 ,~~~"gsMS: m/z 486 (MH") .

Example 72. 3-Acetyl~N-(2,6-dichlorobenzoyl)-4-phenyl-L-

phenylalanine.
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-C., Thomas, G H., Tet. Lett. 1998, 39, 2219-2222), in a simlar procedure
as described in Exanple 7. TABLE 24 i C 0 ~ ~ o0-~~~HCOOH Cl )4 Exanple
gnms MHnp C32729S6215-2163283970219- 215 Exanpl e 329: 19 JuL 2002

N- (2, 6- Di chl or obenzoyl ) - 9- (1-t ert but oxycar bonyl - 2- pyrrol yl ) - L- phenyT al ani ne
The title conmpound was prepared in a simlar nmethod as described in Exanple

371;8'58% (1|v|(4£~) ,bLERETyggﬁggﬁ‘@ggé{{)ﬁg%@%ggw%‘én%%'n%b@o%qtc' e engifje). M
N- (2, 6- Di denoreotrrnmmn Je 9at B b- dheetthytll-edi soxaraoly| Ya k- phenyhaldani nea The
title conpound, and nethyl. ester were prepared in a siml hod as

descri be(rzlrpsloﬁ'llg(aﬁpplae Sﬁrxh)sa?ﬂr%aw (%Cfgs%&ef?g”t%ﬁﬁ@{ﬁ m/;]tst er of the
title conppund:0 R 10 £C497 MSVHin)/ z, 4B, (UB2) C. Exanpl e 331:

N- (2, 6-Di chl or o- 3- bronpbbenzoyl ) - 4- (2, 6di net hoxyphenyl ) - L- phenyl al ani ne The
title conpound was prepared in a simlar nethod as described in Exanple
322. M5 Mkl d MH), mp- (238-Bichlodddenzoyl) ~-3-({l-hydroxyethyl)-4-

(2-methoxyphenyl)-L~phenylalanine.

1) NaBH; (12 mg) was added to a solution of 3-acetyl-
N-(2,6-dichlorobenzoyl)-4- (2-methoxyphenyl)-L-phenylalanine
ethyl ester (0.1 g) in MeOH (3 mL) and the mixture was
stirred at room temperature for 2 h. The mixture was
gquenched with 1 N HCl and extracted with CH;Cl,. The
extract was washed successively with 1 N HCl1 and brine,
dried and evaporated. The residue was purified by a flash
column chromatography (silica gel; eluent: hexanes/EtOAc
3:1) to vield 45 mg of N-(2,6-dichlorobenzoyl)-3-(1-
hydroxyethyl) -4~ (2-methoxyphenyl)-L-phenylalanine ethyl
ester. ESMS: m/z 516 (MH' ).

2) The product obtained above {0.040 g) was hydrolyzed
with LiOH in a similar manner as described 1n Example 1-5)

to yield 28 mg of the title compound. MS: m/z 488 (MH").

Example 74. N~ (2,6-Dichlorobenzoyl)-3-(1-hydroxyechyl)-4-
phenyl-L-phenylalanine.

The title compound was prepared from 3-acetyl-N-(2,6-
dichlorobenzoyl)-4-phenyl-L-phenylalanine ethyl ester in a
similar fashion as described in Example 73. mp. 115-117
°C. MS: m/z 458 (MH'). '

Example 75. N-(2,6~Dichlorobenzoyl)-3-methoxy-4~(2-
methoxyphenyl) -L-phenylalanine.

1) 3,4-Dihydroxy-L-phenylalanine methyl ester was
prepared by bubbling HCl into a solution of 3,4-dihydroxy-
L-phenylalanine (10 g) in methanol (100 mL}). Di-~tert-butyl

dicarbonate (12.1 g) was added to a solution of the ester
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1 ~~1 i~ ~r;rt? The follow ng conpounds (Exanples 332-33S) were prepared
in asimlar nmethod as described in Exanple 2. TABLE 251 C O~ 1 Owve COOH
Exanpl eRVS, mf znp., C332CH3NH- 939 (IVHT) 82. 8333CH~S02N (CH3) -517 q Nkt 7942
3339(CH3) 2S02NH 532 (MH+) 128 . 1 Exanpl e 335:

N-[ 2- Chl or 0- 9- (et hansul f onyl am no) benzoyl ] 9-[ 2-(tri fl uoronet hyl ) phenyl] - L-

phenyl al anhnerﬁﬁe (t2'5To| em%m%n%m@ RBEPAr 66 J NaRdSidAd amiNkROREr ASs
described in Exanpl e 91 (MH), np. 114C. Exanpl e 336:
N- (2, 6- Di ERIEGESherfAsy| )3 3-BHNHres 4-4 %5 et Abkyphdny EPIL- phedy| dltani FROThe

title compa ?@r‘é@%r@r epapfgl iR, Si %ln@'(ze@Et hogy as wdescribsdahd Exanpl e 1
using N-(tert-butoxycarbonyl)-3chloro-L-tyrosine nethyl ester. ESM5S mz 979

( MH+) npoalrmcloméi flot oo MgwesepolATts EERXAD| &2e BER 33§rewecrrequrlefpar ed

2 E g 0 el SR o e s gl

C337- COCI—E@H@@@@lZE@L 1193@8 @@S(l@HZ) 3@&3528@116063339' C@l(aCa-HI) %@%@5686 88
The foll O%ng%%%g;%% aa{rpéagsge?ﬁ,o 3P3dnker g RLaRanedohl a5y 1ay
Exanple 73

met hod as déscrib
yield the desired N-{(tert-butoxycarbonyl)-3,4~-dihydroxy-L-

phenylalanine methyl ester (13.4 g). ESMS: m/z 312 (MH").

2) 2,6-Dichlorobenzyl chloride (1.73 q) was added to
a suspension of N-{(tert-butoxycarbonyl)-3,4-dihydroxy-L-
phenylalanine methyl ester (2.5 g), K.CO3 (2.22 g), and n-
BusNI (0.297 g) in DMF (15 mL) at room temperature. The
mixture was stirred overnight at room temperature, diluted
with water and extracted with ether. The extract was dried
(MgS0O,;) and evaporated. The residue was purified by column
chromatography (silica gel; eluent: hexanes/CH;Cl;/EtOAc,
5:5:1) to yield N-(tert-butoxycarbonyl)~3,4-bis (2, 6-
dichlorobenzyloxy)-L-phenylalanine methyl ester (2.0 gqg),
ESMS: m/z 630 (MH*), N- (tert-butoxycarbonyl)-3-(2, 6-
dichlorobenzyloxy)-4-hydroxy-L-phenylalanine methyl ester
(0.39 g), ESMS: m/z 470(MH'), and N-(tert-butoxycarbonyl) -
4-(2,6-dichlorobenzyloxy)~-3-hydroxy-L-phenylalanine methyl
ester (0.45 g), ESMS: m/z 470 (MH'), respectively.

3) To a suspension of N-(tert-butoxycarbonyl)-4-(2,6-
dichlorobenzyloxy)-3-hydroxy-L-phenylalanine methyl ester
{0.45 g), K,CO3 (0.199 g), and n-BuyNI (0.035 g) in DMF (4.0
mL) was added CHiI (0.072 mL) and the mixture was stirred
overnignt at room temperature. DMF was removed and the
residue was partitioned between water and EtOAc. The
organic layer was separated and the aqueous solution was
extracted with FEtOAc. The combined extract was dried
(MgS0,) and evaporated. The residue was purified by
preparative TLC (silica gel; eluent: hexanes/CH-Cl,/EtOAc,
3:3:1) to yield 0.396 g of N~(tert-butoxycarbonyl)-4-(2,6-
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TABLE 27 Rs i C O ~ R5 COOH Exanpl eR RVB i znp.

C( MH+?390- CH( OH) CH3Me0598121- 123\ /MO OWe391-CH (OH) CH2CH3 \
/502117-119Me0392-CH (OHy (CH2) 3CH3528158-1S9\ / (M H)- MO Exanpl @ 893>
N- (2, 6-Di chl orobenzoyl ) - 3- acetyl ami no- 9phenyl - L- phenyl al ani ne -153 1 g e
J~~_a~~ The title conpound was prepared in a simlar procedure as

(e e R FARIRLE P00 TS et - Lleinen 8 o b RIS | |

Exanpl e GENSi g/ 2t hgh ¢HHOY of ormate. TABLE 28 Rs i Cl O ~ NHCOOEt H COOH

G Exanpl eRVB Hj H@%ﬂtkégg gaé5Q$§?5bhb£§%%NH9> a suspension of the
product obtained above (0.39 g), and 10% Pd on activated
carbon (0.05 g) in methanol (10 mL) overnight at room
temperature. The catalyst was filtered over Celite and the
filtrate was evaporated. The residue was purified by
preparative TLC (silica gel; eluent: CH-Cl./MeOH, 10:1) to
yield 0.21 g of N-(tert-butoxycarbonyl)-4-hydroxy-3-
methoxy-L-phenylalanine methyl ester. ESMS: m/z 348
([M+Na]™)

5) Anhydrous pyridine (0.15 mL) was added with
stirring to a solution of the product obtained above (0.2
g) in CHpCl- (3.0 mL) at 0°C. Triflic anhydride (0.16 mL)
was added dropwise and the mixture was warmed slowly to
room temperature and allowed to stir for 3 hours at room
temperature. The mixture was diluted with CH;Cl, and washed
sequentially with 1IN HCl, brine, saturated NaHCO3 and
brine. The organic layer was dried (MgSO,), and evaporated
to give N- (tert-butoxycarbonyl)-3-methoxy-4-
trifluoromethanesulfonyloxy-L-phenylalanine methyl ester
(0.28 g). ESMS: m/z 457 ([M+Na}]’)

6) A solution of the product obtained above (0.28 q)
in DME (2.0 mL) was added to a solution of 2-methoxybenzene
boronic acid (0.112 g), K;CO3 (0.21 g) in DME (2.0 mL)
under N;. Pd{PPhi3)s; (0.12 g) was added and the mixture was
heated at 65 °C for 48 h, cooled, filtered and the soclvent
was evaporated. The residue was extgacted with _EtOAc and
the extraét was washed with water, dried and evaporated.
The residue was purified by preparative TLC (silica gel;
eluent: hexanes/EtOAc, 3:1) to yield 0.02 g of N-(terct-
butoxycarbonyl)~-3-methoxy-4~ (2-methoxyphenyl)-L-
phenylalanine methyl ester. ESMS: m/z 438 ([M+Na]™)

-92_



Exanpl e 396: .

N- (2, 6-Di chl orobenzoyl ) -9- (2, 6-di net hoxy-4hydr oxyphenyl ) - L- phenyl él%nlme 7L
A m xture of 2,6-dinethoxy-4-(tert-butyl di phenyl silyl oxy)benzeneboronic

acid (3 g), N-(2,6dichlorobenzoyl)-9-brono-L-phenyl al ani ne ethyl ester (0.8
g , Pd (PPh3) q (1 g) and KZC03 (2. 1 g) in DVEf O (20 nlL/ 0.5 nL) was
heated at 80 C7orabmheunrender &hre pheduoicxt whedaeadidnged yo tdsFtHAc and
washed with water, dried and evaporated. The residue was djssolved in EtOAc

and the sdiluti g A& Fi7 t erled Through®a &/ ca gl cOt UmPAnd® tevabRP@t ed.

The resi duenpas adissol viagk | . THE, andptBARtddl. GrM i arlbh, d4nle) Wasgmdded.
The m xture was stirred at roomtenperature for 1 hour, diluted with water

and ext r acPERWt T EtTNCL CTRECRt PRLP RS Rdshdd wicsH dig &t SefFle Shd
evapor at e¢hi.) Thea & esicdieq wasepurid.iosb byLf | @oh 1eedmmby 184 so1bitd on~Lot

t~~~y, chromataography (silica gel; eluent; EtOAc/hexane 1/2) tc yield 0.5g
of N-(2, 6-2di66l'?|16‘r"‘&5€>1/ﬁt?ﬁﬂ39391- ( Shgoditist héQngh;}'&r)oxgzﬁheﬂVF)lz L-{Phe®y) al ani ne
ethyl esteahe EAVEURE: wd80 Wd¥iDd -t &) rdbR Reagech cabtaidied Abued 0:H5 Q)

was hydrolyzed with LiOHin a simlar nethod as described in Exanple 1-5)
to give 0509Yg 1T t RECENEIOS tconpbimb. CESMEIHEZ. $OOKTWRHEN Phes ¥bt@Mi ng
conpounds Erawp! 88 39Ko3R0) iver exAREPAr ed, i i SicFuliar RResedN] e ass
described in Exanple 32. TABLE 29 Rs i CIl O COOH Cl Exanple R M5 mlz (M)
397 Me0 | purdfisgp i bgve PrepamyBer Medll O i(SEMBC84 99pl) SErluaTE{~ O ~
i OVt 350 hexa8@sVeQone,O 1 My -18%,  yield ©0.04 g of N-(2,6-

dichlorobenzoyl)~-3-methoxy-4- (2-methoxyphenyl)-L-

phenylalanine methyl ester. ESMS: m/z 488 (MH").

8) The product obtained above (0.04 g) was hydrolyzed
with LiOH in a similar procedure as described in Example 1-

5) to yield 17.8 mg of the taitle compound. mp. 100-102 °C.
ESMS: m/z 474 (MH").

The following compounds were prepared from the
corresponding materials in a similar manner as described in

one of above Examples.

TABLE 2

Example chemical structure m/z
(MH")

76 O OCH; 419

77

CH,S0,NH




19J~a .. ~—~7
N-

9
(
yl a

Exanpl e 351:

2, 6-Di chl orobenzoyl )-3-[i (hydroxyi m no) et hyl ] -9-(2- net hoxyphe{\}él
| anine 1) To a solution of

)b BYE"

N- (2, 6-di chl or obenzoyl ) - 3-acet yl 9- ( 2- met hoxyphenyl ) - L- phenyl al ani ne et hyl

ester (0.15 g)

in n-BuOH (5 nL) were added NHZOH HCl sal't (23 ng) and NaQAc

(90 ng}. The m xgure refffuxed—for 6 hour nen evapor atjed 4o kfer esi due
was diluted withjCHCl~, washed with 1N HCI, i ed and evapgorated. |The

resi due was puriflied by preparative TLC a gel; eluent]: EtQAc/lhexane
1:1) to give 0 OCH;

N- (2, 6-di chl orobénzoyl ) - 3- (14 yi i no) et hyl ] 4- (2- met hgxyphenyl}) - L- phen
yl al ani ne ethyl ester. ESMS: z & o0 (WPR) . 2) The produqt obtained above
was hydrolyzed wi{th LiOH in a sinm%ar nmanner as described iln_Exanplle ?-~)
to give the titl¢ conpfund. ESMS: m z €SB ). Exanple 352: 518

N- (2, 6- Di chl or obg¢nzoyl ) - 3-[ 1{met hoxyi m_po I £ 9- ( 2- met hgxyphenyll) - L- phen
yl al anine 1) To sol uti on off OCHs

N- (2, 6- di chl or ob¢nzoyl ) - 3- acet yi 4o 2 ox{fHenyl ) - L- phenyl al ani ng et hyl
ester (0.12 g) in EtOH (5 nL) Meré HZOMe HCl salt (24 ng) and DI EA
(60 ng). The m xfure was refl 19 and evaporated. The residye was
diluted with Et Opc. _washed wijt}t 1lH01 dried, and evaporatied. Thejresidue
was purified by preparBdtive TLC (silica ge el uent : Et OAc/lhek@he 2:1)to
give 0.058 g of

N( 2, 6- di chl or obenzoyl ) - 3-[ 1- { met hoxyi )eblg | ]-4-(2met hoxyphenyl } - L- pheny
| al ani ne ethyl ester. ESMS: m 21589 NHcoéﬁl The product obtaingd above
was hydrolyzed with LiOH in & _siH er as’ described in Example 1-5)
to give 0.04 g of thetitlet;r}d. ESM5: mz 513 (MH)-,| np. 106.8 C.

- 156 1,9 ~lIElr__2~i~2 The TolEbhwi ng conpounds_ (Exanpl es 353- 3S6) were
prepared in a sifilar 8fet hod _xaﬁﬁﬁes TABLE
30 MO ~Rs f Fip ~~ Ow H J(M>

z( MH+) 353COCH ~588232359CO0H B225e

TABLE 3

OCH,
@JL COOH
Example 1 m/z
(MH")
R2
R3
82 @_ 375
83 Q_— 410
Cl
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N356 COCEt / ~

N- (2, 6-Di chl or obenzoyl
| al anine 1) DEAD (0.13 nL) was added to an ice-cool ed sol ution
N- (2, ~6-di chl orobenzoyl ) - 9- (2, 6-di net hoxy- 9( hydr oxyr aet hyl ) phenyl] -
trlphenylphosphlne (175 ng) and

I\I’)

al ani ne tert-but

N NVb82226e -

yl ester (250

o s AN I Tl—ll: /Q_Wt \4L|nr:lar

U2 HC1 Exanpl e 357:

ng) ,

f .
919 eﬂ

succi nimde (90
for 30 min, and
was partitioned
with Et OAC. The

combi-ned 157

TIT

&%ined to roorﬁte ature ano4gt|rred
bet ween H20 ar¢k5(§§?7 and the aqueous
—~ L

f) ~.

LAY A Z LI 7

was stirred at
f or

dried (MgS04), 4
preparative TLC
N- (2, 6-di chl or of

l?CP concentr at €

(silica ge

The

vl,ﬁ'

(Adsi

due

vas purified by
to give

-4-12, 6-di met hoxy-9(succi ni m donet hyl ) phenyl ] - L- pheny

"\‘1"1)

phetiyl
0C

2h. The m xture
| ayer was extracted
organi c | ayer was

di acuo.
: EK%EE:Z;EtCAc/he)ane 1:1) i
enzoyl ) 4-[ 2, 64di net Reixy-4- (sug¢ci ni m doget hyl ) phenyl ] - Lpheny

| al ani ne tert-bu
of the product d
stirred at room
vacuo. The resiog
el uent : CHZCIz/W
title conpound (
N- (2, 6- Di chl or oH

t8d ester (13§
bt ai ned above
tenperature for

( ng)

days,

2) TFA (2

\

s—purified h¥ colum chromatograp!
GH 95:5) and [recFystal lizati oAltrom Ef
61 ng). mp. 137C VESVE: iz 608 [ MiNa]

t.

The m xture

y (silica gel
OH/ H20 to give
Exanpl e 358:

i nyl ) met hyl ] phe
simlar procedur
wi th 1-methyl hyd

N- (2, 6-Di chl or oQ
N- (2, 6-JI chl or ol
ester was hydrol
1-S) to give the
(MH)'". _ Exanpl 4
N- (2, 6-Di chl orﬁlj
2, 6- Di (et hoxy

N- (2, 6-di chl or ok
inasimlar prd

95-

ARB was @dded to a sol ution
in CHZOI Z (4 mL
and t#

was

e mxture was concentrated in

t he

a

et hyl
anpl e

ester

enzoyl )-9-(2, 6- thoxy 4[(3Jnethyl-2 5-di oxo-1-im dazolid
Y - Cphenytarqmngg he titte r@qpound vas prepared in
e as describej éianple 3571 but repfaci ng succini m de
antoin. np. 24 SMB: nlz 629 [ MNa] +. Exanpl e 359:
&z oyl ) -4-( 6- Y- Zhydr oxyphepyl ) - L1 phenyl al ani ne
enzoyl ) -4-(6- oxy- 2- hydr oxyphenyl ) L{ phenyl al ani ne
yzed with Li a simlar nethod as ¢gescribed in Ex
' d 220 oC__ESMS: _mliz]|460 (MH+), 458
94950: c{—\_ 411
enzoyl ) - 9- (2, 6diyh§r oxyphenyl ) 1 L- phenyl al ani ne 1)
it haxy) benzene oroﬁﬂc acid (0.P25 g) wasfcoupled with
)&Rzoyl )-O(trifl uor “hanesul { kY1) - L-{ yr osi ne et hyl
cedure as desqg' Exanpl g S-3) tojafford N -158
92 CF, 444
93 = 411
C N /)
Table 3 {(continued)
Example m/z
z{%i;}_ (MH")
R
R3
94 Q 425
! N
95 . 0] 403 -
[:j/k\ (M*)
96 E 454
97 Me 417
s (M")
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19

(2, 6-di chl or obenzoyl ) - 4-[ 2, 6- di (et hoxynet hoxy) phenyl ) - Lphenyl al ani ne et hyl

ester.
(0.076 Q)
m xture was stirred

ESMS: mlz 562 (MH).
in EEOH (5 mL) was added HC1 (4N in di oxane,
room tenperature.

under N2

for 9 hours at

2) To a solution of the product obi aingdabones

1.2 nL) and the
The m xture

was evaporated to girye

N( 2, 6- di chl or obenzo}
(61.6 ng). ESMS:

¥

PF-9- (2,

979 (WH
hydrol yzed with Li OH (33.8 ng

D

ﬂﬂ-ﬂqﬁ'roxyphenyl)
O’: The produc
[ d@rﬁinilar

b

nner as

Renylalanlne et hyl ester
ob ai ne

d above (61.6 ng) was
descri bed in Exanpl e

1-5) to give N(2,6 ggLnTUIu;enzuxﬁj4-(2r6-d|IXH xyphenyl ) - L- phenyl al ani ne
(58.3 ng). ESMS: m gz 996 ( MHt 9% (MH-, np.y 380 Ref erence Exanpl es
Ref erence Exanple |} 2,6-Dich bbenzenebor on é aC|d

1- Brono- 2, 6-di chl or phenzene ~00g) was dissolved in fireshly distilled THF
(7 mL). This solutiphSwas copl edito 78C and n{BoBi (843 nL of a 1.6M
solution in hexane)|was adde:i se to thejcold sollution under N=. The
m xture was stirred{for 5 mp atg-78C and (MeP) ;B ( 2/2 nL) was added. The
resul ting m xture wagpgal fowegd to mto roonm jefperature and stirred
overni ght. Water wap added anp@zi lting mptyure was stirred for 0.5 h,
then acidified w thHHQAc—anrd-extracted—w-th Ejkﬁgg—lhe organi c | ayer was
further washed with| Wafer anfMs<~ -~ ed (MyBba) filtered and evapor at ed
to yield 2,6-dichl of obenzeneporonic (1.6/9). Reference Exanple 2:

2, 6- Di cyanobenzenebpronic ac|d: Me3- D cyanobepzene (1,00 g) was dissol ved
in freshly distillefdidkF. (7 This solutfomwas ¢ooled to -96 C and
LDA (9.2 nL of a 2M solution)ﬁmég added dropw ge'yto the -159 1 ~ 1. -
"rrrst '~ 0 L J...|lcold sol utN6n under Nz. The mixtufe was stirred for 30
mn at -96 C and (MeDG48B (1.8 rnlL) sagdded. [ The resulting m xture was
allowed to warmto room tenpgrature tirred overnight. Water was added
and the resulting m xture mascﬁykﬁJ 0.5 h, thenfacidified with HOAc
and extracted with AT Ulgunlb‘ldyel Weszfurther washed with water
and brine, dried ( %%éﬁ, fi }fnd evaporated The residue was taken up
in CHzCl~, filtered and evap ed | d 2 6-di cyapobenzeneboronic
acid(0.56 g). Refergence Exa Ie 3: 2, E - Dlmet hoxy- 9- pr ppyl benzenebor oni c
acid. 1) Ethyltriph ns di ssolved in
anhydrous THF (70 5 @nd th m &d{e cool ed %@%-5 C| n-BuLi (5.05 nL of
2.5 Min hexane) added dfr Qpwi-sc the rjesulting{ m xture was stirred
at roomtenperaturel for 3 h. ?ix was {cooled tp -78 C and a solution
of 3, 5-di met hoxybenizal dehyde} (2 §) i ™&nhydrdus THE (19 m.) was added. The
m xture was all owed ¥®’ war mjup #o0Qr oomtenperidt@i e then stirred overnight.
The m xture was co centrated,gfﬁgﬁT~ s+duel was takpn up with AcOEt,
washed with water and brine 49 PN@ 04) , fiItered and evapor ated. The
resi due was puri fied uy cotdm—ehtotat oGt apny \al H-ea 96| . eluent: hexane

and AcCEt 10:1) to give 3,5- d%
cis and traps isoners (2.15 Q)

E%%%O

in EtOH (60 m.) and | oo Pd/C (215 ng) was ay#

under H= at nosphere

usi ng CHzZCl~ as sol vent,
3, 5-di met hoxy- 1- propyl benzene (
converted to the title conmppiin

Exampl e -160

for
and

19 h.

The m xtureg
evapor at ef

Hssed t

N COOH
R H
R3
Example R! m/z
Rzézz}__ {MH")
R3

-1-(1-propenyl)benzene as a m xture of
he product_obt ai ned above was di ssol ved
The m xture was stirred

hrough a silica pad



O

1 ~~ ~. ~e~~ 7-(1) but replacing 1, 3-dinmethoxy benzene with
3,5d i met hoxy- 1- propyl benzene. Reference Exanple 9:
2, 6- Di met hoxy-9trifl uoromnet hyl benzeneboronic acid 1) b
3- Met hoxy-5-(trifluoromethyl)aniline (5 g) was suspended in 200 HCl (200
m.), stirred for 30 mn, cooled to 0-5 C and di azotized with NaN02 (2.17 Q)
added in snall portrcni Fre niﬁture;%as s{:efog +6f—30 mn at that
tenperature and added QPopmnse tjo {ling wat ter (200 (nL). The m xture was
refluxed for 15 mn, Jallowed to room t enperatjure and extracted with
AcCEt, dried (MgS09), filtered gnd evaporated. The rgsi due was then

re

(]
purified by colum chnogat ography ( I ca gql39eel uent]: hexane and AcCEt) to
gi ve 3-nethoxy-5-(trif|uoronethyi) ol (3 6 g) 2) The product obtai ned

above was dissol ved ifn acetone (| . 3 (5.18{g) and Mel (I.75 m)
were added. The m xt ypgpwas StIT ugﬁ?per NA o T@Py|t enperature for 2

days, evaporated, taken up with (50 nmi), extraqted with CH2Cl12, dried
(MgS04) , filtered amd evapor at 4 residque was pdrified by col um

chr omat ogr aphy (silidafge!; eluant—hexanelfAcOEt—10+-1 to 1:1) to give the
desired 3,5-dinethoxya,a,a-trifluorotoluene (2.97 g). 3) The product
obt ai ned above was converted to the title conpound by follow ng the
procedure simlar to Exanmple 7-(1) but replacing 1, 3-di met hoxybenzene by

3, 5- di met hoxyoc, a, a-tri fl uor ot ol uendABREf ér ence Exanple 5: 9-(1,3-Di<

di met hoxybenzeneboronic acid 1) 4-brono-3, 5-dig€thoxybenzal dehyde di ssol ved
in toluene (50 nL) and ethylene and a catal yti ount of p-TSA were added.
refl uxed overnight using a Dean Stark ~ ) -2,6(3 g) was glycol (6.8
m.)” The m xture was appar at us ?nd -161 ) , ¥ evaporated The residue
was chromat ography (silica ge )
(2.63 g) . 2) The product obtal ned abdye procedure as descrlbed i n Exanple
conmpound. purified by colu 5:1 to 2:1) ~ldehyde ethyl ene
acetal was treated in a sim C}) to give the title Reference Exanple 6:
2, 6- Di met hoxy- 3nmet hoxynet hoxybenzeéneboroni ¢ acid 1) To anhydrous K~C03
(3.55 g) in acetone (10 nL) under NZ was added 2, 9-di net hoxyphenol (3.3 g,
J. O C 1984, 48 —9+4)—i-r—acetenre—{26 P*}.—Gh!CrCﬁE%hyF/ﬂEthyl—e her (1.79
m.) was added j?ﬁ%ﬂ?é% &rd the nixturelbas stirred at’hﬁ?qrtenperature f or
18 h then heatV%fLe 50 C 4 or29 h —Addi-tianal—guant+t chl-orofret hyl

nmet hyl et her (1.%& ) ﬁﬁ% added and trecgpﬁfore was s§}4red f or| anot her
day at 50 C anfliezaporgt-em The residue-oasHtaken up (2dh water pnd

113 -Ct; ~COOH 481
114 -CH,NHCH,Ph -COOMe 547
115 = COOMe 534

'CHzN \ /
116 == COOMe 534

'CHgN A\ I/

TABLE 6 s
[E:[ﬁ\ COOH
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extracted with AcOEt.

The extract was dried (MyS04),

filter

ed and

evaporated. The residue was purified by colum chromatography (silica gel;

el uent:

hexane/ AcOEt 20:1 to 10:1) to give

1, 3- di met hoxy- 9- net hoxymet hoxybenzene (1.18 g)
above was treated in a sinmilar procedure as descrrbed in Exanple 7-1)

replacing 1,3-dineth

2) The product oﬁtﬁbﬁégL Sl

thyloxybenzene

to give the title cofpbtRaleRef dfence Exanple 7 m/z
6- Met hoxy- 1, 9- benzodjioxan-5-yl hgroni c _acid 1) (MH )
1, 9- Benzodi oxan- 6- ¢ rbb&aldehydq_LQCE}_@*{mas di ssql4%d in|MeOH (60 )
containing conc. HSOg (0.6 nl) arl agueous sol ution of 30s HOZ (9.7
m.) was added to thefm&Ture ovar b= Nut €s. IThe m|4iure was warned to room
-162 19 tenperaturfe, stirred a Okl 18 h gnd evapgrated. The
resi due was taken upw-t-h—H20-agd-exi+agi-ed—w-t-h—CHzCH The extract was
dried (Na2S04), fiIte%%% and evqpor The residLé4ﬁas p¢r|f|ed by col um
chromat ography (silijca gel; elug xane to hexane/ Et OA¢ 3:1) to give
6- hydr oxy- 1, 4benzodijoxan (3. 85 ¢) mz 153 Mgk, 2) To the m xture of
t he product obtai ned labfbve (3.83 g), REES3H(7.0 g) (488 n-BU4ANI (186 ng) in
DMF (10 nl) was added i odonet hae—(2,) nL) and the |mi xture|was stirred at
roomtenperature unq: \ 0 ) i 3 i{h Et OAc (3 x 15
m.). The filtrate walst dashed wi fh bridréLC% i ed over4ﬁ§2804 and
concentrated. The r¢gsidue was pur'Qib by col umm cHronatog aphy (silica
gel ) eluent hexane tijg—hexanelEtQAc-T 1\ to—glve-6 1, 9- benzodi oxan
(3.25 g) ESMS: i 7 167 (M) 3) & product obté? ed above was
converted to the tit/l e conpound c.<§;u mlar nethod as des¢ribed in Exanple
7-(1) . Reference Exanple 8: 6-Weth vAZnEIhoxvnptroxvhenzeneboroniC aci d
The title conpound Jrepar ed MRt HoxyphendBOBy a Similar nmethod as
described in Referernce Exanple o-*%;}erence Exanple 9:
2, 6- Di met hoxy- 9- [ (t Qutyydirptenytsittyt Hytttet reborpnic acid 1) A
M xture of 3.5 di metjidxybenzyl flc W%G*E g). t-batyl-di phenyl silyi
chloride (6.59 g) and i m dazol e g) in DVF (60 nmL) was stirred at.room
tenperature for 29 H1ZIWF was evapora eo,amd the reapdue was purified by
col um chromat ography (silica geéls ,uent hexane fo hexang/ Et OAc 200) to
yield 8.5 g of 3,5-di e | L oxy) et hyl ] benzene.
ESVB: miz 907 (MHt).| 2663 r 3 192(:~ 2) The product
obt ai ned above was tljreated in a procedure as descr| bed in Exanple
7-1) to give the tit{le conpound mz 451 (MH).
TABLE 7
R()
N7 R
H N
Example |R® R’ m/z
(MH™}
127 I B COOMe 429
N
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Ref erence Exanple 10: 2, 6- D met hoxy-9(t hi onor phol i nonmet hyl ) benzenebor oni c
acid 1) Thionorpholine (3.4 g) was added to a sol ution of

3, 5-di met hoxybenzyl chloride (2 g) in THF (25 nL) and the m xture was o
stirred overnight at roomtenperature. The solid material was rertdVel' by "
filtration and the filtrate was evaporated. The residue was purified by :

colum chromat ography_(silica gel: eluent: EtOAc/hexane 1/2) to yield 2 g
of 3, 5-di met hoxy-1-({hR&nor phol - et hyl ) pbéa2Bne. ESM5 42§z 263 (M. 2)
The product obtai ned{above was{t Qated in a simlar protedure ps descri bed

11:
nebor oni c

Ref erence E

a2PHy! ) et hy| 4

in Exanple 7- 1) to glue the tlitBe conpound
2, 6- Di met hoxy- 9-[ (4- né??butoxyﬁagﬁonylpipe

nze

acid The title conmpofind was ar ed ina sgimlar procefdure as described in
Ref erence Exanpl e 10ty Tept g T onor pRghETE W TiT y
N—(tert-butoxycarbonqF?plperd g fol | ow ng conpounds (Reference
Exanpl e 12-17) were prepared |i ar fret hod as descri bed j n Reference
heLpne -t te—ami-nes. Reference

Exanpl e 10 by repl ac prph ht-heregui-si
Exanpl e 12: 2, 6- Di met hoxy- 4[ (di et hyl am no) net hyl ] benzenebor oni ¢ aci d

Ref erence Exanple 13: 2, 6- D met hoxy-4(pi peridi nonet hyl ) benzeneboroni c acid
-164 19 ~(I r! r;;p? Reference Ex 1%

2, 6- Di met hoxy- 4( nor phol i nomet hyl ) benzeneboroni ¢ aci d Reference Exanple 15:
2, 6- Di met hoxy- 4- ((4-benzyl - 1pi per azi nyl ) ertdyl | benzemeboroni c acid
Reference Exanpl e 16: 2, 6-Di net hoxy- 4[ (di met iyt ar'no) et hyl ) benzenebor oni ¢

aci d Reference Exanpl e 17

na thio
Rg—-H-O4

2, 6- Di met hoxy-9-[ (4-tertbutoxycarbonyl
acid Reference Exanple 18: 2, 6-D nmet hox
acid 1) A solution of (3,5- dkﬂethpxy)
m.) was cooled to 0 C and Li A
m xture was warmed to room

Ml n

' @tl C acl
Et 20,

d (3 9)

) met hyl ) benzenebor oni c
‘Qrgxyethyl)benzene bor oni c

in Et20 (100

| 6.8 nL) was added. The

stirred for 5 h, whereupon the

(1 ) The m xture was washed wth
Mas separated The aqueous | ayer was

pH was adjusted to 5 using
H20/ Et OAc and t he organ. ~c

extracted with EtQAc__The nhhlned,nrnanjr layers were dried ( MgS04} and
concentrated i n| B4@BR&Ct 0 g?ve 3, bdi t%oxy 3- (2- hycﬁb%yethy ) benzene (2.8
g) as a crude product. 2) [The product s treated inl|agi'mi |l ar procedure as
described in Exanple 7-1) to give the tlitle compound! Reference Exanple 19:
2, 6- D met hoxv- 4 ¥$brt butyld|phenyIS|Iyﬂbxy)benzenebqﬁﬂﬁic acijd 1) A
m xture of 3, 5-|di met hoxybenzyl Lal cohol |(4.0 g), tert-butyl-diphenylsilyl
chloride (6.54 |g) and i m dazofe™u3 28 d) in DVF (60 %L) was stirred at room
tenperature for|{ 24 h. DVF was evaporatgd and the resildue was jpurified by
col um chr omat ogsphy (stHga gets—etu /,\#ﬁéggﬁ)gu 556
133 H ~ N 573
/j)
134 H N 589
g

Example 135: N-(2,6-Dichlorobenzoyl)-4-(2, 6-difluorophenyl) -

L-phenylalanine.
l) N-(2,6-Dichlorobenzoyl)-0-

(trifluoromethanesulfonyl)-L-tyrosine methyl ester was

prepared in é similar method as described 1n Example 5-1)

and 2). 99



- 165 ~E ~ ~. ~Lws~ hexane/ EtQAc 200 ) to yield 8.5 g of

3, 5-di net hoxybenzyi tert-butyl di phenylsilyl ether. ESM5: mz 407 (MH). 2)
The product obtai ned above was treated in a simlar procedure as deﬁgri,pfedg‘;;:/
in Exanple 7 to give the title conpound. ESMS: mz 951 (M#). Reference - “°¥*
Exanpl e 20: 2, 6- D net hoxy- 4hydr oxynet hyl benzenebor oni ¢ aci d.

3, 5- D net hoxybenzyl al cohol was_treated [n a simlar, procedure as descri bed
'n Exanpl e 7 t8) y1 1 TRECYTE | of cHMp R Rer EE dehrFe (31 20 9 -

2, 6- Di methexymShygr @xyiet hyl benzgnehoronkehaskdudhea.itdit | €o cpapeynd nas

prepared in a simlar method as described jn Exanple 7 from
2, 4- di metHoR§HEhz Al BbhoPndRef ¥ etfte aEGhIe! 22:M3) 4 (0.34°9) and the

1- Br onp- Zp Az i Fet DOXY neakranahenzene T $0hBLken Ofrhe mixture was.

3, 5-di net hoxybenzonitrile (2 g) in CHZCL2 (100 nL) was added pyridinium
tribroni deogledy) . didart@ickt wishwalst @A s r €d t@regihtarongomSedmser atode t hen
washed s J W t que . C03, ter de:hr i ne,drie 04)
filtered an ifvéé%%)c?ét ed?h'%'he (r}%s%ilg‘gelre| vvaswa\(lzé’friystl%{faﬁnlldleedd f rob %%T%Ngﬁd
hexane t cchytamaredwaphy | & sidigoundel 1. & lgentRef Br@hecbthexampl  /33: to
N-Al Tyl -N-tert-bugpxycar |5 9br om- i xyani.l i o7 .
3, 5- D net hloe?'y&an?[ %ﬁe&( %%?ggz'vgs& I slgorﬁy%&%yl&ﬁcﬁkl?%gsyﬁf%gﬂrﬁ er N2 and
t he sol uth-ahemsl dloolietk t vetigl CesAegol BN of/  eBA&butMA dnmaord ufrit 4
tribrom dﬁ\’l—(l%s g) in CHzC12 (100 nmL) was added and the m xture was stirred
at that tenperature for 95 mn. The mxture was allowed to warmup to room
t enperature, sitlirfedafoixtubehointhexpradtied ob8ined abgve~[Oal?~gi~ with

IN HC1. T t i i d t i AcCEt .
The. oxt r S0 whso BONHZ Roba) ToFPEalilr ol g o B caBtREE: & bt ms
puri fi ed ddeool ¥mwebr amdadyr 8BpyPhsiil i(®a0gelq) ednenthehexaraiyeAcOEt 9:1 to
2:3) t i 9-b -3, 5- dinet il 3.76 . 2)_Th duct  obtai ned
2bove (39K Prfont I s2ol GO0 P KRTAr oCk THE {95 $Y> UnakPPRES SRE- DI A
(5.4.n) mas addedueAwsd) Ubhons Did dbyt eidluai Véh Bk pnadisy (8s8918) in

anhydrous THF (20 nL) was added and the m xture was stirred at 45 C for 3 .
5 days . 9fle sBLYBRE wasBrp6Hared It t ke rvdsildue® ha®dt fenNupZwhth

AcCEt, washafh sErassiwmel-ya Wit s WY Gy opbn yNaHOOZhaRd1 BT i Aene The organic
| ayer was dried (MgSO filtered and evaporated., The residue was purified

8|

) d
by col umPeHNRTFapRPMSi IM/@a 458 : (MBI Lent 8 helin&N? hctid 2°3) to give a
solid. Thgqspli,d was triturated with hexane to renpve renaining
di -tert-butyl Bicarbonate and

N-t er t but oxycdrboti -2 e ere- 2P B2 Hi ekt FRAXYRANTF § 1 P8 ws Y31 Ay dpcbyzed
filtratign g3 $¥08) as3hel i68R0,i 0. B8am@e Wass added ie1a saldit topref the
product obtai ned above in anhydrous THE/DVFE (100 /6 nl) and the m xture was
stirred femeewely (H-%dt &9.- AMA: BY6nitd@ (¥H13 n}2 Wil addkdeRnd f AE

m xture was-pstirred at roomtenperature overnight, concentrated and the
resi due was purified by columm chromatography (silica gel; eluent:

hexane/ AcOEt 4:1) to give the title conmpound (3.96 Q).

The following compounds (Example 136 - 140) were

prepared in a similar procedure as described in Example 135
but replacing l-bromo-2,6-difluorobenzene with the requisite

bromobenzenes.
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Synt hesi s of Benzoic acids: Reference Exanple 24:

9- Am no- 2, 6-di chl orobenzoic acid nethyl ester. 1) To

2, 6-dichloro-4-nitrobenzoic acid (12.8 g, US patent 3,923,975) was added
anhydrous CH, Cl= (60 nlL) and'thionyl chloride (90 nm.) then the reéd}LPng"ﬂv
m xture was refluxed for 19 h. The m xture mas all owed to cool tc room
tenperature and evaporated. Additiong| ~ (10 nL) was -167 "i~"d o~
C ~.i~'w added and the sol ution was V& %ted MeOH (100 nL) was added to
the residue and the m xture was refluxed for A6/ h. The m xture was all owed
to cool to roomtenperature and pl aced i i ce-bath. The precipitated
solid was collected by filtrationgjoopgi ye¥et hyl

2, 6-di chl oro-9-nitrobenzoate (10. 8&?. To a m xture of the product
obt ai ned above in EtCH (250 nm) a ed®ol ution of Na~S~04 (45 g) in
water (100 niL). The nlxture was r gked for 2 h, stirred at room

t enper at ure ovegnig er-ed—and—econcent+ated—The resi due was di ssol ved
in 1IN HC1 (250 n?.’jgmpjs‘h rre%l for 2 h, mirr&¥ized hith 10% NaOH and
extracted with AcEkt. The ex§Z§cfmas drided MBSO, 1) , filtered and

e~, ~aporated. ' he residue S recrystallized from AcCEt/ hexane to give
the title conmpound (7.48 d)7 ReP¥tence Exanple 25:

9- Br ono- 2, 6- di cj{pyobENZ .Le§£§§cd”u STtmemqug7P-dj chl oro benzoyl chl ori de.

1) 9- Am no- 2, 6-di chl or obenze+ id methyl ester (fl.00 g) was suspended in
40% ag. HBr and{ t he m xturle cooled|lto 0-5 C fter NaNO~ (376 ng) was
added in smal|l ppggions, Tjh@cm xture a38t (mpéd Tor about 5 mn. Copper
(100 ng) was added and thg m re was{warmed up tio 100 C. The m xture was
then stirred at{ 100 C for {3 , dilufed with watjer and extracted with
AcCEt. The extrpet—was—erte gth“&ﬁd arid evaporated. The residue
was purified by} col um chr '?'ga gel el uent: hexane and AcCEt
50: 1) to give 4} brono-2, 6- pi c acid nethyl ester (1.07 g). 2)
The product obtjai ned abovg 96 Q) $ dissolved jin THF/ MeOH (50 L, 6:1)
and LiOH (1M 7, 47 L) was daed. The mixture was [refluxed for 1 day,
evapor ated, andiIHi§® residue raken Upow (fAp™ater (50 nL) and acidified
to pH < 2 with IN HCL. The i re was|extracted mkth AcCEt, dried -168

, ~~~. ~ (MySQq), L ered and|evaporated {to give
9 bronD 2, 6d|chlorobenzoic actd (0.99 . 3) To ajsolution of the product
obt ai ned above Tn CHPCIZ 20 nl), was added thionyl chloride (2.5 nmL). The
m xture refluxed for 5 h, evaporated, d coevaporated, wt Cl2 to give
4- br ono- 2, 6- di CAIS roB%ﬁiBVF“@M(ﬁ?WRP“?é%ereﬁdégﬁ%gnplexg6?4gﬁz were
2, 6-Di chl @xep%ﬁmd&wxeoeﬂz;@ipala%dtﬂdd9aarn'aaec2.,16edl ¢hl exahpnzoi< wei d
nethyl ester . was suspended i n 200, HC1 g nmL and stirred for 30
mn then ct&lﬂlé’dlf‘d 028“%?"%3('%?“%%?\?%‘&“{? ofi <3f thgs BRfjuL T hes
m Xt ur e WasnSleinebhedohalk 3@ iksn at that tenperature anc~ added ro borlir~g
water (50 mL). The m xture was then refluxgd for 2 h, allowed to cool to
roomtenperature and extracted wi t hT @@Et dried (MgS04), filtered and
evaporated. The residue was purified by prepa@ative TLC (silica gel;

eluent: CHzZCl~) to give 2,6-dichlor o-4ybenzoi c acid methyl ester (275

ey
N

ng) . cl 0
N” "COOH
H
Cl
Example |R® MS: m/z jmp: °C
141 Cl 484
<5 |
c
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2) To a solut~.on of the product obtained above (265 ng) i

m., 6:1) was added 1IN NaCOH (3.6 nL),
1IN NaOH (3.6 nL) was added and the nixture was refluxed for anoth&d8 d#y. .

and the m xture was refl uxed for

n THF/ MeCH (25
Iday

J

The m xture was evaporated and the residue was taken up with water,
acidified to pH< 2 with 1 N HC1 and extracted mﬁth Ac CEt containing a

ot v act

Ay od

\AIDC

(«/aW/AY fi

littl e amount of
evaporated to gi
2,6-Di chloro-4-fl

ester (0.5 g) wag$ suspendsd

cooled to 0-5 C.

MeOH—
a2 1
uor obenzai

Af ter adg

~

SERNEE

| € pound ( )
i @- oMe Anj no- 2, 6-di
d i 50 HC1 (10 nL) an

iMeédn of NaNG- i 188 ny)

\JU_I'} y

Ref er encs
chl or oben
d stirred
in small

m Xture was stir
m.) was added an

The resulting pre¢cipitate
MeCH and ¢t her.

wat er ,

gg3for 34
|l the -169

Thed

NEgT at that
", i~ ~a mxtuyre was st
and mashéd succesqy

solTd was thbn dried ¢ver conc.

FEOTMA

| ect ed

€. Preco

vacuum dessi cat o
until all the so
water (distillin
sol vent was evap
TLC (silica gel

1far a fe
id has n¥
) appar at U
br at ed anﬁ
el yent -

Wielays.

The slod 76 (MHAS)

| t ed=NThe resulting fu

s).\Tﬁe product was then recover|

exane/ AcCOFt

crude prjoduct was

1 to 20

eated wit
S were ¢

purified
1) ta_qi

2, 6-di chl oro-9-f
of the product o
m xture was then
the m xture was

was extracted w |
evapor at ed. The

el uent: CHC13/ Me
Exanpl e 28: 2-Ch
9- am no-2-chl oro

tirred fﬂ

stirred U

or o- 9- ( 21

ddPobenzqi
bt ai ned alk

Nt

'egldue was 3
DH gr adi e

benzo~c a¢i @ e

{}§i§f?ed b.

hi/aZol i nyl a

Meaci d net hy] 4 &3(¥H")

i
i 33 ng)
ind at 5

rméh. LN HO (25 L) w

in CCl4
C for

200mgp1.

s added T
2 gays.

WAt
hs added

M- Q)

LTSN

give the title conpound (

no) benzo

thyl estler (0.5 gj

c acid 1

and

2- chl oroet hyl i sot

hrocyanat e t0-26

1T rrF‘QLU

)

HL) wdsS 1

|tered and
Exanpl e 27:

zoi c acid net hyl
for 30 mn then
portions, the

| ed HBFq (0. 96

irred for 30 mn.

ively with cold
HZSO4 in a

h a Bunsen burner

ol | ected over

ed with Et~O The
by preparative

e

2) To a solution
MBI (164 nlL). The

gr was added and
lnd the mixture

iltered and

1ron€?ography (silica gel;
$8 o).

Ref er ence
A m xture of

efl uxed for 29 h.

THF was distilled and the residue was purified by colum chromat ography

(silica ge
2- chl or o-
27| (|\/H+)i9n

3 oigesliny

ove was

Aol R, 9 g

eThenfol hexare/dEr@as rats] - (Exametle yi4]-dt49) were prepared
Lagi o) benzol £4 @Q&dlﬁeb

uct obtai ned a

"3 Mz

h L| to gi ve

the titl el conpowatth¢:9PanpPencESNBH mmz 2 HUiHE e H@H@Wﬁﬂme Exanple 29:
2- Chl or 0- 9- (2- oxazol i nyl am no) benzoic acid -17U

m xture of 4-am no-2-chl orobenzozc acid net hyl
2-chl oroet hyl i socyanate (0.23 nl)

24 h. THF was distilled and th
el uent: Ahexan

for

chromat ography (silica gel;
9-[ 3-(2chl oet hyl ) urei do] - 2- chl or obenzoi ¢ aci d net hyl
ESMS: mz 291 (MH) .
pr oduct obt ai ned above (0.58 @)
THF was distilled,
extract was washed with water,

was purified by colum chromato
2-chl or o- 9- (2- oxazol i di nyl am no
3) The product obtained above was hydrolyzed with LiOH to
give the title conpound. ESMS: nmlz 290 (M) .

over ni ght .

mz 254 (MH).

an

in THF ( )
t e r
d fe

~~~J ! , =,
ester (0.5 g) and

in THF (20 nm) was heated under reflux
ye was purified by colum
e/EtOAc 3:1-1:1) to yield

ester

ue was extracted with EtQAc.
S04) and evaporated. The residue
W (H59Qkda gel;

c acid nethyl

el uent:
ester

2- Chl or 0- 9- ( 2- ox

LaRy 1 & O RATNYT T DeNZoN§ACT 2 [mp: °C
147 MeO Me 532 (MH*) | 114-115
OMe
MeGC Me
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fls~~ 1) A

(0.63 ny)

2) NaOwe (0.21g) was adged to a solution of the
and the m xture was refl uxed

The

Et OAc) to yield
(0.96 g). ESMs:

Ref erence Exanpl e 30:



1) To a solution of 9-am no-2-chl orobenzoic acid nethyl ester hydrochl oride
(0.52 g) and DIEA (0.27 nmL) in CHzO = (20 nL) at O C under N, was added
9-chl orobutyryl chloride (0.3 nL) and the mixture was stirred for19 (tat ; i
that tenperature. DVAP (0.23 mmol) was added and the mixture was stirred at
roomtenperature overnight. 4-Chlorobutyryl chloride (0.3 nL) and DI EA
(0.09 n) were added and the mxture was stirred for 24 h. The m xture was
diluted with CHZﬂ,llzli?( 100 niLye@nd t he soll dBiBdMbnag dvestre? sluccessively with
IN HCl, std. NaH@03, bri ng, dr land evapor at ed.|] The resijdue was purified
by col umm chromatjography (isili ge elfuent: hexane/EtOAd 3:1) to yield

9- (9-chl or obut yryl ) am no2-chtor oben20| clacid nethyl ester |(0.69 g). ESMS:

mz 290 (M+) . 141 19 P==_r "4 2} MNaOVe (0 33-g)—wasJadded to a
solution of the Hrlé‘c?uct ohjt ¢ ed above ‘5.16’9‘”&))“?%@3?20 m.) and the
m xture was refl yxed for 3 was renoved and (dwe .nesildue was
partitioned betwgen Et OAc iand er. EtQAc | ayer |was separjated and the

aqueous | ayer wa$ extractgdvMe®th Et OAc. | The conbijned extrgct was dried
(MgSO~) and evaporated—Therestdue—was purifred by ctotumm chr omat ogr aphy
(silica gel; eluent: hexane/EtOAc |:1) to yield

2- chl or o- Bxg@poRro- 1- pyibO6ki di nyl FhéAzorPiabidraeenhypybbt ér (2 ESMBIo=Zz 259

Ll ciﬁp%ﬁﬁ%'%%gﬁégnﬁ?ﬂg%g%%??%‘f Hefei tnce Baample a1 0 e

2- Chl or 0- 9- ( 1- pyrr'bcbyla) benzoueceacd . 21,)67®lmmnﬂbezrxyfene boronic acid

9- 2- h I :

2, gmdln(r)ret f(ugx% ggnéglr gfaﬁﬁ g ggg gzcr:é n’ %‘%Cﬁf(gé ﬁ@@’\—}\ﬁ)s (hoatmeL({ under
ref | ux fomLR2 h. uliberm xtNire was cooﬂdxdecﬂo rdoii? 1 enpeciat oraherdidwit)ee-wi t h
wat er and(@%&f fﬂﬁ%&égnggcffonTPF EX{rggélMQS g@ﬁgﬁeeéker %t% HC03

and brine, "dri e and vapor ate resid purified
by col urmThdaromaafbgsapw (e8hk) cd0gel g)elasniddeex amel Em@%n:&/tb)ret ovad el d

04Bgof 2-chl or i 1-phyrrolyl) enzoj aC|d nmet h ester mz, 236
(VH 5?%%dpf‘g 58 Qg%té‘?%e%j Ebove Vs Wd%?y%@d wieH e Ol\ﬁt]dthGiQ/e t he
titl e CO”\FQE‘Hd E tiopVb: aﬁ@zw%%@xeemé‘ﬂcce&iﬁéWCQuEanmtﬁer32and brine.

2-Chl oro-4-(2-trifluoroacetyl-1pyrrolyl)benzoic acid. 1) Trifl uor(%elljcetl c

anhydri deTR®. 55 9 Grada ¥eedaso ar&efiut (MaPQss - evaporated, and
2- chl or 0- Be§ dapy T LakylRerzeiLc tﬁ}ﬁ'é’oﬂﬁﬁxhylchQ%h@'to(gQaﬁh%) (lsal%ZCJgél(S )

and the m xture was stirred at room tenperature for he m xture was

di | ut ed mﬁ%%emcﬂ?zt%@/heﬁearrﬁ xt3dr1é wad st iviedd wieh sBed. OiNaF’b)(a? fr 30

mn. The eie@meoﬂ»@a{% 45 R e0ch Meshesh Widhanine, dried -172 1
~J ~1~11. ~(~~J S%) , f| | ter ed and evapor ated. The residue was
purified W%bl%%ﬁf‘h‘l’ﬁ‘ ooyl apHie siBS%S: gofz £ uefltH ) heddAe/Brtic- 5/1) to

yield 0.9 g ofp- ¢fborQuule- tddfdiuIPassdve - 1pyor ahy! Meenzgia AGiddret hyl
ester. ESMs: mz 330 (M1). 2) The product obtai ned above was hydrol yzed

with Li OFeh ghiéett ke tdade Rathotmd Exgmpse ni2)318° (KiRld RBeerterde

Exanpl e 3dompsdtt of @: 95 (%) Sk GhOr 0445 pyimol yl ) benzoic acid. 1)

N- Chl or osucci ni m de ( g) was added under N~ to an ice-cold solution of
2-chl oro-9-(1- pyrrolyl)benzmc acid nethyl ester (0.5 g) in THF (7 nL). The
m xture vV@ganigddred sup Q- [ D06 b LAPRS Ao €z &ty Si 1 (7 gl PvsFaH nylihE was
renmoved and the residue was treated with Et=0O and filtered. The filtrate
was evapo‘r?&’é‘ﬂ"%ﬁﬁ@%’éﬂ?em due was purified by col um chromat ography

(silica gel; Peﬂ&hloro A é@%éﬁgﬁﬂoblk—Hqdyé%d%eQZQ%eg Obronic _acid

2-chl or o- 9- (2 pyrrol yl')benzoi ¢ acid hyl ester. ESMS: nfz 306
(VHH) 2)(Q'h%1§)r gducindbeahrdgondoveCias (Rydr oflwzéd viedreneoH(1® gilve the
title conpownd. ESNG mz,290 (Mf)ged N- (2, 6-dichlorobenzoyl) -0O-

(trifluoromethanesulfonyl)-L-tyrosine methyl ester (0.5 g).
Pd(PPh3),4 (0.1 g) was added and the mixture was heated at 90
°C for 8 h. The mixture was cooled, diluted with EtOAc and
washed successively with water and brine. The organic layer
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Ref erence Exanple 39: 2-Chloro-9-(2-fornyl-1pyrroiyl)benzoic acid. 1) A
solution of DMF (0.1 nlL) in CHZC12 (2 nlL) was added dropwi se with stirring
to a solution of oxalyl chloride (0.2 nL) in CH2C12 (16 nL) at t30 & under
N~. The m xture was stirred for 15 mn and a sol ution of

2-chl oro-4(1-pyrrolyl)benzoic acid nmethyl ester (0.5 g) in DVF (9 nL) was
added. The m xture was stirred at that tenperature for 3 h and allowed to
warmto reaf tenpedat tMgSOThe andt v@pRas tedi r r eéddovieh@i ghes xhik evapsor at ed.
The resid artiti et .Th c. | ayer
was separ Seg@ g thg agt%ggﬁng sgﬁgtg F%%%Emgsggtré%%gd%%l&& lﬁ}eﬁ:ﬁe

conbi ned Et:@\c/hayenewés‘l\)va§hedlwltih55r ihaeof d¥T éd. ¢SO or didnzandd -and
evapor at e 7 ified by colum
chr omat og?aé%yg(éff gHgaﬂgﬁyeﬁugnPhéﬂgig%% eg}ne%}}ﬁ) etsotl%yq;lr el d

2- chl or 0- 9- ( 2- 2or nPhe 1 pyroadkat ) ldrtadinedacelbovnet as ebydrol9zdd gin BSMVE:

264(M—|+) h t t \Y% rohyzed to give

the title %:rgrgr%)ogn -8} %%E% n%% ?f%%?ﬁﬁ%)% in \Ige%?(e%gcelEégmﬁ\fN Klgglid the

2- Chl or o- m[:NenebﬂnybuN@rreMBytnéabfmayl(mam no] benzoic acid. 1) A solution of

di-tert-butyl dicarbonate (1.39 g) in dioxane (15 nlL) was added dropw se to

an ice-cold solution of 9-am no-2-chlorobenzoic acid (1.0 g) in 1 N NaCH (
12.8 nlL).EXxaepiextitee wag 23ld-ovedlbeowanmoyd) +ooh2tenperature and stirred

ht. D d th | tracted with
120, The BGHBSHECAEP oY bHMGA ! bePaPPrRBIGA 19 1N HEPRo D (e

preci pi ta@ﬂdhﬁ@fbdbé\ﬂﬁogiﬂ?bL@CIIEd(rHé‘tﬁyiilﬁﬁﬁiM)Mﬂa&hﬁq -th 1 N HCl and
wat er, and dri ed under vacuumto

9- (tert - bRRBRYLA} BBAYE akl ARD- 2861 XF’SSenzm c acid (1.13 g). ESMS: miz 299
(M) . 2) NaGV?) (ON 2?23 B@éh@ggsgerQoy?‘llT_D Ufi-oﬂnectfhﬁrt%l%r %@ll‘é%tqubka' ned
above (0.36 g) under he m xture was cool ed’to C, and
Mel (0.5 M§ny\hsah@1@|e@e mﬁéhmlx@eﬁermg %in@reaaevemwhveetmo@me
tenperatu a dya xture
stirred fg)$ Iﬁp\/\%}g gri%(r)m\@/g r(l)d@tgﬁé?r g‘é‘_,‘u)sd%“%adgdagﬁr?. ft?o%lgg ?é‘t ween
Et OAc andnmwfe Whe EtOAeedayer owas separated Taednmtikeuagueads wlaayer was
extracted with Et OAc. The conbi ned Et QAc extract was washed with br| ne,

dried (wg%meS%w%JeYedﬂéﬁu aquperat RHCRie riue®ids HUrMgi ed B¢ %ol um

chr onat ogy O(Silica-geba shderbapbexeng! ErRACrébidué Owklbe'pdrlfled
2-chl or o- 9 N- et hyl - N- (t ert but oxycar bonyl ) am no] benzoi ¢ _acid methyl ester

(0.38 g). ESNSOlHi“E SPFOPRIERIFAPNY) (RiddFat B6A - oFlPﬁBtpr&'}Q@F/Bﬁf‘éf‘ﬁed

above in G®Cl=t6 1G,idy)q wag.tpsgt edw ti- (E%(dl&hme)cobehzaym 4Ihe i xture
was evaporated and the residue was taken up with EtQAc. -174 ~ ~I f

~; ~2 The %Y%%}Fh@?w VRRe Rk e Rhpesdianene i ilo %SWZCO E§H§ bri ne,
dri ed (NQ(S%) fsd)semﬁ ands syapar ahwd ,t 60di V@r0-25) Gand 0.227 mg of

2- chl or o- | am no) benzoi ¢ acid net hyl ester. ESMS; m z_ 200 (MH) . 9)
Met hanesu‘l“f WM?H@‘?@”@YM) ok adeEd Wrdif 1RYEdPRe8BE AT Eon of t he
product %&@eﬂlm@ &Qtﬁglgéseag RYT h@keeréooz mﬂb eaa%%%%m(e%gm) and

the m xture was heated at . Pyri dlne( .2 )

met hanesuf fEHYS 6™ Dk i d9Q 0(MH H.) Sker éMadd@d rafd tH@é1 Hl)xture was heated for
2 h. The mxtue yag, dgl&l;@)qllg\hggb,g-gﬁl) and 1 he solution was washed with 1
N HC1 and water, dried (MgSQOg), filtered and evaporated. The residue was
purified BYetEoriaml £amoher iR ebil (@ da lgaineemeehyL Rex&ReNEFOAC

3/1-1/1) K ﬂbléﬁzegj G @f o5 fort I\km&yéflw(eraetlmarmeeuwenyL)sam;eowemao' c acid
met hyl ester (0. 26 ESMS: mz 278 (M#). 5) The roduct obt ai ned above
was hydr(ﬂy&?ercﬁwltcﬁl PP YT Ve "c‘h&?‘tﬁ"tqté‘yééh*ﬁél?ﬁdl BREBY 1 E-264 (MH).
Ref er ence gl @ardfhe 2¢ S0y 0- L4 0w Al debenzer ¢, asi 4. (1)+NBgnzap

t hi ocyanate was generated by refluxing a solution of benzoyl chloride (0.31
nL) and afffthi um t hi ocyanate (0.20 g) in acetone (15 nL) for 30 nin. To
this sol ution ywasyagded & o9l dtduh Ly ¥-am no- 2chl or obenzoi c acid net hyl
ester (0.5 g) in CH3CN (10 nlL) and the m xture was refluxed for 5 h. The
sol vent WHE FepioiElde iane ke el e Rty lsdeniineo Red Nét REERTCBCL and

wat er. Theiehaanicr [ayerqa ves: SeRaatHd wasasied omyBabi pe, Ldbhedsand
evaporated. The residue was purified by | uim chronmat ography to yield

2- chl or 0- 9- (3benzoyl t hi our ei do) benzoi ¢c™ ﬁﬁ?d nmet hyl ester (0.71 g). ESM :
34 9 (MH)



2) The product obtained above was hydrolyzed with LiOHto give the title
conpound. ESMS: nfz 231(MH ). -175 19J~~ ~1i~"? Reference Exanpl e
37: 2,6-Dichl oro-9-phenyl benzoic acid. 1) To a solution of

2, 6-di chl oro- 9- bronobenzoic acid nethyl ester (0.55 g) in THF (1qc%t){ WS
added benzeneboronic acid (Z.30 g), Pd(PPh3)s (0.16 g) and 2M Naz '{‘5 S
m.). The m xture was refluxed for 4 h under N~. After cooling, the mxture
was di | ut edeskt hb&d Oier ana Bvearete with wat eriedid Nor(i2aé- The organic | ayer

bropar at 1 v Br o rareiy ShTE (B AR A Ry Sk one 17D) Yo yietd
crude 2, 6- gﬂhextnjlbaba@u}né]enaylmume: @t i wvarstipdtegsoae rf0 . 57Tg)z mESMSrent z
201 (M) Bl T QRiEl QB TSRmppY - R YA ol LI O L0 g ve
38: 2,6-Di ﬁhl*orm'eﬁexﬁz \éé\bm@ﬂ hyit)rpy@fb@llyl |abeéndoied goi ¢ ield Mmt Chem 41,
2019 (I ggy‘%ﬁ %erzégmeur ch}[ CI}h enrhtbel?&nyiﬁcgr ggnyl )pyrrolyl]benzoic

acid neth €r Was o alnd'lna5| S described in
Ref er ence Examynslsﬂfﬂﬁybypne?mhmmﬂmnﬂmelmmem(eOamgd WiLBRA) .

2-(N-terthb arbo ol raopic.acid . 2) To .a seol he
pr oduct ob’?%ﬁ% a’bo ﬁ\Y C%g%(gpln{b)'%sﬂa‘ﬁd%" FA (%Lﬁﬁl_ ([%S[i"r 2 h
under N, 4he & xtyne (\g/a53;h)| ubed7wichh GHZC 3,2 wasdhed wyit h m\/aztger(nand brine,

dried (NaaS04), filtered, and concentrated to give
2, 6- di chl okib: 9-7 Bdytmol 3H)behoi @ .adirf mdt- I’WW éstldy . 2B), T6-@ é&l ution of

the prOducfﬁpbhf)ﬂ§d<§bqy (0 2&u9)flﬁ$rat% 15k é@aBE}aW@&eaﬁgdgﬁehbkk 0.07g)

and Mel ter stirring 2 roomtenperature, the mixture was
di | ut ed wxwﬂ@mwwmﬂmldlwqm fwmme EtQAG BheneneThe of andicthayer was

dried (Na-Yg. c% 1L S Soneen fatady Ehe-pesld N vas purifled by

preparative I ca g el uent’ hexane 1 yield 2,6 -176
1~ Jitl. (me*:hyljsw]hﬂmy)l 4}1{92‘r3(ll\]-—rtetmr>eln)ypyarllaollyb] béﬁlzr@@t al;SZiChet hyI ester

the tit 1o EoUNE et cvtnde. Exmifio s S o 6 i, Ghor ¢ “act o

1) To a salyt:i en20%32,6; dgh| op098®- anj nDieNzDIz2 aEd,d 1met,hyl4 o9t &k, (2. 80 Q)
in CHzZC12 (20 niL) at -10 C was added a sol ution of tetrabutyl ammnl um
tribron detffle. 9639 m Gi#cr? - (430<"h1_)5Hdr’0|3w 5é-at (M102) - AFt@r(d h, the

m xture waggwarded tQy rogm tenperature, washed with satd. NaHCO3 and bri ne,
dried (NazSO4) filtered, and concentrated. The residue was purified by
col utm chr omat ogr aphy (SI lica ~~el; eluent: EtQAc/hexane 1:9) to yield

2, 6-di chl ofaedsr onorsh . amﬁ@W&l@Qio@embbyb—eswreéai&&tg&xy@w& m z

298 (M) fluorophenyl) -L-phenylalanine (153A) and N-(2, 6~
dichlorobenzoyl)-4-(2, 6-dimethoxy-3,5-difluorophenyl)-L-
phenylalanine (153B)

1) N- (2, 6-Dichlorobenzoyl)-4-(2, 6-dimethoxyphenyl)-L~
phenylalanine methyl ester (232 mg) was dissolved 1in
anhydrous MeCN {10 mL) under N, and 3,5-dichloro-1-
fluoropyridinium triflate (85%, 353 mg) was added and the
mixture was refluxed for 1 day. More 3,5-~dichloro-1-
fluoropyridinium triflate (175 mg) was added and the mixture
was refluxed for another day. The mixture was then
concentrated, and the residue was taken up with water and
extracted with CH,Cl,. The extract was washed with sat.
NaHCO;, water, dried (MgSO4), filtered and evaporated. The

residue was purified by preparative TLC (silica gel; eluent:

-105-



2) To a mxture of the product obtained above (2.99 g) in H2S0q ( 10 ni)
and water (20 nL) at 0 C was added NaNO (0.73 g) . After 15 min, thgg Ju
m xture was treated with H3POz. After 60 min, the m xture was ext ract ed"
with Et OAc. The extract was washed with satd. NaHCO3 and brine, dried
(Na2S04), filtered, and concentrated. The residue was purified by colum
chr omat ogr aphy §S| I ica gel; eluent: hexane to Et QAc/ hexane 1:10) to yield

2, 6-di chl B?ﬁaﬁﬁ BRBBENZGilc taeiaF het hYI 9a¥EeN (‘2 - A-dyFhlesRRenAPY L bBS™ ( M)
3) The ypr QdHQﬁ]thbﬁzngdeQ@YSpW@ﬁ ﬁ!ydLO%?)ﬁé%@l\éﬁltalﬂlth" to givechpe title

conpound. ESMS: nliz 26 and 26% Ref erence Exanpl e 90:

2- Chl or o- 95FeEf LBt (H}Eycafr”b‘é)n I‘)‘Beﬁzé‘llé’ aeir@bpepzoyl) -4- (2, 6-dimethoxy-

3- Chl or o- 9- Beabmis%pﬁexgwnzobﬁeﬁgu91591%% Q\)et\ﬁ@«a Qb%@?' yssl ,h@) DMF (2.5

nL) under N= then a ~~—' t. added

and the resul t 2hg Fh&t Lﬁ‘feo wﬁ’§0§’t~llcrt15ed0éf-agoe@ f@lPO% “telBuCPEl()@r‘Sthl) and

DBU (0. 33 adde t rir?eﬁfﬂ S; st t199, C for

2 days. %}OY\?%%& %gsge\%ralg]&rﬂa%?e anéﬁdt % paéé%gﬁgb%slﬁa )ré%lﬁ%)béw t% AcCEt

washed wutﬁ 1N H@BE¥nd sat N-N@HEodichdpiredenvyS04)4- ﬂ?lfﬁeidetdealm@xy -3~

evapor at ef o IDSokes| She WBRRYLLILRRIDY G Uy ehiamboar aphy STl 16R gel

ASA
.-Ql.;/

Lol

el uent: uene tert-but oxycar ben20| c acid nethyl
ester (216Mm;p ) (13BAThearpt ONuCP, 6bHachédrabeweowas - hdeOBydBdeWh(bkly-Ll H to
gi ve the

itle, ound. Reference E ie 41; o
- (N, \- Di e TigH EEVPEHBYPT UM Rb- BERDEL BHBRIBFe HEF 023}~ B971 dFheFo. B/ F1) vas
added to g;goluigtion ofswt hyl 4-am no-2-chl orobenzoate (0.3 g) in CHzd z
(10 mL) at 0 C under N~. N, N-Di net hyl sul fanoyl chloride (0.2l nL) was added
and the m xture was stirred at roomtenperature for 16 hours and refl uxed

for 5 houggamPMP: (0 Ing) s paddad.and sy 1 X Ure, wake o) 1ot oy 3

hours. The m xXture was luted with CH2C1= (100 nL), washed successwely
with 1IN HC1fluerae6- §8FBOXWH@SlQW&‘WWl%¥4W%nd evaporated. The

resi due was puppbied.hy f:'oﬁhﬁBuﬁe' WE‘% EJFe raphy {shilfa Qflne £l 4ent:
Et OAc/ hexane 1:3) to give g o hyl

9- (N, N-d|@@$<hyilseldifamﬁjkf)llani<ﬂol@3chlropob%&zbaﬂeTESI\/B: mz 293 (M#) 2) The
product obtai ned above was hydrolyzed with LiOH -- in a simlar nanner as
described in Exanple 1-5) to give the title conpound. ESMS: niz 279 (M)
Ref er enceEkxappé e 155 : TRHNRL, IBy-D4 CRlepanen3zdhl eryt )4+ (N4 I wiAN-ecaaf t -

3- br onot hi ophene-2-car boni.tri arret Id|t| | 5 ) and Pd
( pena ) PEESTREAED SRy ERRL PG e BT AR VS BTH i P LI Nz 1 or
16 h. The organjc -178 F—t¥-allyi-N- twerddbutd_a?ycsa)&bmmlammcﬂvapmat ed
under reduced pressure, d the resi due p

chr omat og Ja’BﬂE/E?’éYP?BéeBEEMSPﬁSnFClﬁ{c ﬁqexg% 3 &C%r@be%%)t T title
conpound (996t goyome RAbARENCEOEYANPILE t430sine methyl ester were

2, 6-Di th th b b d 26 nd
et hox§/?r§f‘ﬁ§¥n§hﬁ’§?¥) ﬁ%lé?gg }%VE)Q_ :?/(élr %%;&i(?es)f’ijtpead( Lk of " %lesb? ci nol

(3.65 g) g1wé&H2Cl~ (40 NL)2ym@eencNd cato@@ zohie) nd Xt 4+ eN+veelsl wiiNftesrat t he

same tenperature for 1 t|rre er for .16 hours.

D1 EA ( 13/ TS ORRGA HRPRERIAE DR - BRHOME RSy SR B SREty Y TH it ur e

and the nmextluye g@sestirred for 1 hour. The m xture was added to water and

extracted w th, CHCI, The & tract s drie S04) d ev por ted, and the
Thpy B EH e R

resi due was puflfie T oPBRA RAFo aphy ( CH% . 18] W@ént
Et OAc/ hexahrei 159) nte@;b@id/eai, Biedudrrmiéwxynetmoaoyg)benzeﬁe (2 4@19)3 the

title compound; mp 138-139 °C; MS m/z 629 (MH").

Example 156: WN-(2,6-Dichlorobenzoyl)-4-{(4-allylamino-2,6-
dimethoxyphenyl)-L-phenylalanine
1) N~ (2, 6-Dichlorobenzoyl)-4-[4-{ (N~allyl-N~tert-
butoxycarbonylamino) -2, 6-dimethoxyphenyl}-L-phenylalanine
-106-



2) The product obtained above was treated in a simlar procedure as
described in Exanple 7-1) to give the title conpound. RPM-CS-1 Cel |

Adhesi on Assay: The follow ng assay established the activity of tHAd pfBsehf?
conpounds in inhibiting ~3-,-nedi ated cell adhesion in a represéentative in
vitro system This assay neasures the adhesive interactions of a B-cell
line, RPM, known to express aa(~~ (Erle et al., J. Imunol. |53: 517-S28
(1999y), methkhe alsttenrnatl v yyisphaseddiegiodiveaf ifri bCidyEct i(NOor eflgrrasdit o as

CS-1, in resence of te (o] upds. The test conmpounds were added in

i ncr easi ngpgoﬁé ntm?“étiwoanss ?%é%é’hﬁmp%epﬁg er\&‘%tuﬁéan “f%se@étéﬁr-%%n‘b'b‘gﬁﬁ xture
was addedatorG8ml teopieac turey dwed |1S.5 The plrakesmiwened ncisadwehoswasded and
t he percentage,of attached cells were -17 ~ W~ o~ ==2

quant it at @8.8 %’?3 prieseti® a“éassayt%llf?%cﬂ’ywdz:rt?onés’iz%tzés HARLBEEE M Ly AT on

i nhi bi tgryaﬁgob,victsdiﬂed adhiﬁbp)gsngﬁhélmﬂéy aahayijteyraq»foljgfggldﬁg\e/égl'_ﬂhe dih
conpounds. RPM - CS-1 assay.. - erived peptide, .. and the
cor Al edEEBANIEI BEp e E (e (Y ShePEBLAEnebYLdd Lk OFa e
Research kabenatorilsxan®SMcomx. 6n1a Besknmean: BO0 synt hgsiveer Nising-t - Boc

met hodol ogy.  The peptides were i il.~zed ontgo m crotiter plates using
the het era}b/F’P6HEPBSE§1PY§?6§§|‘gﬁﬁmgéf‘éﬁﬁygi'cﬁwdc}ﬂ%%ﬁp&ﬁ il Laci d

N- hydr oxygHeginbhdeneshethySPBR}teas (p8pomged ; Pi erschbachPr, et al., Proc.
R-atl. .cad. Sci. ~' SA 80: 1224-]1227 (1983)). Mcrotiter plates were coacea
vr~ch 20 ug/ n Zhunthf s&r@RuEtourPhatied) Frve WG s NaErPdyReLenpRr &t ur e,
washed ongenmwibh BRI derideatdraedad th Ekdxgid SPBP fiy dibeurephAfter
washing, 100 ul of a 100 Ng/m cysteine containing peptide sol ution which
had been E&Eéfat F9mBEPYBElveliPWa82adbdd ¢ oldfe- Wel Y3 Bhd aPPowMH ko crosslink
to the plates overnight at 4 oC. Unbound peptide was renoved fromthe

pl ates by washing with PBS. To bl ock non-reacted sites, the plates were
coat ed wi EkampdeNl ofl/ 2.5 nijFrk, BSALsblotriotne nize yRBS 4o ~@me nivor, at 37 C.
100 N1 of 1 D_X_ in Dul becco's Mddified Eagl es
Medi um ( Bﬁggbgeéélf gvéﬁ%ﬂiﬁ%\i%?}ééadded to peptide coated di shes and
i ncubated for 1)hour at B7 (&, 6FBitbWpngbehizevilncdbdtdi-en, ! vilkeniplcatZes-wer e
washed wi r [ ' 4 _pl dothe.n er of
adner ent A7 EgsebREnk T E-HEkRY ALa ALY RAALA NAREL P00 8ot B
endogenoudidsatety~exosaMefNdast el anddygr eml, Jofl mfdndle) Matrixds, 7.
379-388 ( Tp_dq I t e ub e .

p-nit roph&%ﬁ?gg{fg&efngigg%Fugggegﬁﬁ ZS iazé%%ss%rlu\j/eahgt m'}.xgurﬂ@l 0.1 M
citrate boféeghpHtd dmd ltimgn mifked W th, amogguatatedl yate 6170. Bg) Tmiason
X100. S0 plagh the skRstrale solution yascadded (g big ol afeg and dhe

pl ates wer e [ hcubat ed at 37 (E or m nut es. e reaction was stopped by
t he additsohvefit 108sNevap8@ated9 aped~+the ~residusdD wWhkgly ciory.aps madeDTA

buffer pH 10.9 a nt of_11iber d p-njtrophenol S_guant it by
readi ng t‘ﬂlet%pﬁeygle' dgﬁéiet yr%ﬁl%b% %%ngu m@iglé\}gr?iycaﬁ)%p%?ﬂ%%/v” aItLecd
spect r ophés dhetar ged ; quaintartat ehatdme et ( \WMAX &b nat:2¢ Mer gplhat ei-Reader ,

Mol ecul ar (Pe(\)/i_

es, , Menl o _Par This ocedure.is.a di fication of a
previ ousl y bubﬁf%ﬁ%ﬂr?@?ﬂﬁayk _% et %nggﬁaﬁf,glﬁ‘?téloélypg%ﬁé{r}]) _3‘6'9:
18668- 186731t 1 POPIniné nmébhgl asseyy (T@CHOny al. ue ranges (NM are depicted by
A, B, C and D. )Th e rangﬁscgs fk())tj'allovxésd D >v5e' wgs> % 5‘0 B >d0 .n3a>_ A
The foll ow ng %’ABL SB1PFPRUSTr dtes the Ié§(5) Val 48§ oY §ef‘¥5feed %:orrpounds
of the presenlarnwenhioon an tikecRPMedCSIn agsayplEhel +ahges agievas wescri bed

bove. TABLE 31 Exanpl . \
Nunber RPM X0k TR pBes ATRABRE Tt AR BASA TN b A8 0 P FA1 4 -A

Example 158: N-(2,6-Dichlorobenzoyl)-4- (4~
methoxycarbonylamino~2, 6-dimethoxyphenyl)-L~phenylalanine
The title compound was obtained in a similar procedure

as described in Example 64 by reacting N~ (2, 6~
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-181 19 ~~r, ?gyp?
15816A17A18819020A21A22C23BZ4A25826827A28BZ9C30B31A32A33B34C35Q3@A3:7,B3%940
B41C42B43CA4B45A96A. . 4 7A48CA9B50A51B5253C54B -182 1 ~ , ~~ | 2i%~=
55C56B57C58B59060B61D62A63B69A65A66A67B68A69A70A71A72B73A79B75A76D77A78B79A
80A81Dg2D83B84C85B86A. . 8 7B88C89BI0BI1C92CO3DY4C -183 1 9 , ~~. ~f. ~ ~~'
95C96B97B100C101D102D103D109D105D106C 07C108C 09D11 0D111C112BI 13A119B1Z5C11
6C117C118EChmoeravrerddci 234120809581 S6e1pebhogRPhenyl) - L~

~9C130E1%ﬁﬁﬂ%ﬁﬁi@%ﬁi@gAéggﬁ 36Bstd84with Preoch) instead of MeSO.Cl.
137B138A139Al 408141B142A193 144A145C1968197AI48A149AI50A151A152A&1528A152CB

153AA153BRL 545510 5641 BEATEEA1BYA1 B 161 A162A163A169A165A16~
_A167A168A169A170A171A. 172A173A -185
Example 159: N-(2,6-Dichlorobenzoyl)-4-(4-acetylamino-2, 6-
dimethoxyphenyl) -L-phenylalanine
The title compound was obtained in a similar procedure
as described in Example 64 by reacting N-(2, 6-
dichlorobenzoyl)-4-(4-amino-2, 6-dimethoxyphenyl)-L~
phenylalanine methyl ester with MeCOCl instead of MeSO,Cl.
mp 243-244 °C; MS m/z 531 (MH").

Example 160: N-(2,6~Dichlorobenzoyl)-4~-{4-(3-methylureido) -
2,6—dimethoxyphenyl]—L—phenylalanlne

The title compound was obtained in a similar procedure
as described in Example 70 by reacting N- (2, 6-
dichlorobenzoyl)-4-(4-amino-2, 6-dimethoxyphenyl) -L-
phenylalanine methyl ester with MeNCO instead of MeNCS. mp
206-207 °C; MS m/z 547 (MH").

Example 161: N- (2, 6-Dichlorobenzoyl)-4-[{4-([3~(2~-
methylphenyl)ureido] -2, 6~dimethoxyphenyl]-L-phenylalanine

The title compound was obtained in a similar procedure
as described in Example 70 by reacting N-(2, 6-
dichlorobenzoyl)-4-(4-amino-2, 6-dimethoxyphenyl) -L-
phenylalanine methyl ester with 2-methylphenyl isocyanate
instead of MeNCS. mp 194~195 °C; MS m/z 622 (MR").
Example 162: N-(2,6-Dichlorobenzoyl)~-4-{2,6-dimethoxy-4-
(3-methylthioureido)phenyl}-L-phenylalanine

The title compound was prepared in a similar manner as
described in Example 70 starting from N~-(2, 6~
dichlorobenzoyl)-4-(2, 6-dimethoxy-4-aminophenyl)-L-
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19 ,~-U1_1L
I74A175A176Bl77A178A179A180A1818182A183A184A1868187A188A189A190A191A192A193
AI99C1958196A1978198A199A200A201A202A203A204A205A206A207A208A209Ak90ﬂﬂ[152@
2C213C214B -186 19 J~~~~. L~=? '
215B216C217C218C219B220A221C222A223A229C225C226A227A228A229A230B231A232A233

B239A235 3 4 A2 7A298 52A25
o 25%@%@%&%%&%%%% ULANNRAL £222A293AZ0PA24 5 A2 40APP 7 AZRBAARDAZR A2

256A257A288A259A262A263AA263BA269A265A266A267D268C269D270A271A272B273C274C2
75D276D277A278A279A280A281C282C283C284C285A286A287B288C289- B290C291C2
92C293C299C 295C296A -188 19 ~. f
297A298A299A@ﬁdBSOZAGHQASOBA3Qﬁﬁﬁﬁ&ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁA&O@A&iGﬁﬁﬁiﬁﬁiﬁﬁ@&@ﬁs17A319

A320A321A é@A§%3A32A§ 25% 26A327A %9??3 A33 33A334-N—3358336A337A338A
339A' 390 ony amlno}p eny anine

The title compound was prepared in a similar manner as
described in Example 64 starting from N-(2, 6~
dichlorobenzoyl)-4-(2, 6-dimethoxy-4-aminophenyl) -L~-
phenylalanine methyl ester. MS m/z 567 (MH"), mp. 154-155
°c

Example 164: N-(2,6-Dichlorobenzoyl)-4-[2,6-dimethoxy-4-
(dimethylamino)phenyl]-L~-phenylalanine

The title compound was prepared in a similar manner as
described in Example 27 starting from N-(2, 6-
dichlorobenzoyl)-4-(2, 6~dimethoxy-4-aminophenyl) -
phenylalanine methyl ester. MS m/z 517 (MH")

Example 165: N-(2,6-Dichlorobenzoyl)-4-(4-methylcarbamoyl~
2,6-dimethoxyphenyl)-L-phenylalanine

1) 4-(1,3-Dioxolan~2-yl)-2,6-dimethoxybenzeneboronic
acid was reacted with N- (2, 6-dichlorobenzoyl) -0~
ttrifluoromethanesulfonyl)-L-tyrosine methyl ester in =&
similar manner as described in Example 7-2) to give N-(2,6-
dichlorobenzoyl)-4-({4-(1,3-dioxolan-2-yl)-2, 6-
dimethoxyphenyl]-L-phenylalanine methyl ester.

2) The product obtained above was dissolved in THF (60
mL), and 5% HCl (30 mL) was added to the solution. The
mixture was stirrég_under N, at room temperature for 3 h.
The mixture was evaporated, and water (50 mlL) was added to
the residue. The mixture was extracted with CH:Cl,, dried
(MgS04), filtered and evaporated. The residue was purified

by column chromatography (silica gel; eluent: hexane/AcOEt
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-190 Repl acenent Sheet 19 July 2002 a i 7r~~ w Ji. LiL'" CLAIMS 1, A -~
conpound of the formila [1]: RS r R~ Z (CH)n | y RWRz A Q- H ~ R dUL Fom?
R3 wherein Ring Ais a benzene ring, a pyridine ring, a pyrazine ring, a
furan ring, an isoxazole ring, a benzofuran ring, a thiophene ring, a
pyrrole ring, or an indole ring; Qis a bond, a carbonyl group, a |ower

al kyl ene grqupowhi:ah Ry da&es b, towided hby rabknedicgiy - agriaupoeny phengl
group, a |l ower al kenyl ene group, or a -0-(lower alk¥leneégéoup' nis an
i nt eger o?lﬂ?tfééﬁpﬁF“MﬂP§ oRVGaN Latamineumehiyar safea @rﬂjgroup or a
N=CH group; Z3is Toxy gebdaiceModt asnkbiubbatemvaBloxkdiasd areikhbeagane or
different and are selected fromthe group consisting of: a hydrogen at om
b) a haloﬁéﬁcéﬁéﬁﬁ as described in~ Example 52-1}" to give -(2, 6~
dichlorobenzoyl)~-4-(4-carboxy-2, 6-dimethoxyphenyl)-L-
phenylalanine methyl ester.
4) The product obtained above was reacted with
methylamine in a similar procedure as described in Example
53 to yield the title compound. MS m/z: 531 (MH'); mp 251-

252 °C.

The following compounds (Example 166-171) were prepared
in a similar method as described in Example 53, using N-
(2, 6~dichlorobenzoyl)-4-(4-carboxy-2, 6-dimethoxyphenyl) -L-

phenylalanine methyl ester and an appropriate amine.

TABLE 12

MeO O R“
cl o O OMe

N® "COOH
H
Cl
Example m/z |mp: °C
Rll MH+
166 - ~CONMe, 545 219-221
167 -CONHBn™— 607 153-151
168 ~CONH-1-Pr 559 261-262
169 —~CONH (CH3) 3CH 575 222-223
17 /N 61 4 -
0 ol N 7 [234-235
\—
171 . - I\ -
CONH -~/ 630 |268-269
N/
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c) a lower al kyl group which may be substituted by a hal ogen atomor a

(hal ogenobenzoyl )am no group, d) a | ower al koxy group which may be
substituted by a halogen atom e) a nitro group, f) an am no grouE 260
may be substituted by 1-2 groups selected fromthe group consi sti 1) a
| ower al kyl group, 2) a |ower al kanoyl group, 3) a hal ogenobenzoyl group,

4) a | ower al koxycarbonyl group, 5 - 191 Repl acenment Sheet 19 July 2002
V . ~~i E~. ERambple? a 1odder aIMah%s@+@bm@logobapzmMﬂth4nﬂy-beerxmfzxmfed by

a hal ogen ?ﬁQQ%oQ}pﬁe fpﬁe?&§y O?P iagfa%p whi ch may be substituted by a

| ower al kyl" group ower kyl group, a halogen atomor a
| ower al koxy gTbapplﬁ)ethpmphendswbbomﬁegynﬁQJbﬁ)hﬁdngwb@hulegrbm®-mhich

b uted b I , 9
& tni ocar BErby PSPt T STt St abbet e el e R LR o Sl )
phenyl grpbenpiabaphenyl| méohwet abkyérgrgup,aUDSIMWkﬁxﬂlpndcgmnum and 11)
a sulfanng grougdmhlc%xwa lbels tlt*%ﬁd PX ac gmeﬁﬂglkyl {?5) g@
0 P,

car boxyl group Oof “an am’de*or an ester ereof ) a cy

| ower al k$¢thio group, j) a | ower alkanesulfonyl group, k) a sul f anoyl
group, 1) a phenyl group, m a pyrrolidinyl group which nmay be substituted
by oxo group, n) a pyrrolyl group which nay be substituted by a group

sel ected fgomplbe;psoup ppr@lﬁdmmbéaz@yiw[mkanoyl group whi ch nmay
be substituted by a halogen atom 2) a halogen atom 3) fornyl group, and

4) a | owefm@Fkyne g bien whaeh Mg B st 1 ¢ T -Ber DY RYRIMIXKE lgtloup, o) a
thienyl grQURy1R)a@hd soxazolyl group which may be substituted by a |ower
al kyl group, % a thiazolyl group, r) a pyrazolyl group, s) a pyrazinyl
group, t) a py hﬁyFl§¥©uﬁom@ﬁEnG)Wﬁ?d@@%ﬁpngﬁow@ Porsiol f RICCTMBd R3

may conbi pe &é&@rfﬁgﬁlcﬂfﬁﬁaigraz teﬁé& NIP?réﬁﬁléﬁhéf%ﬁgﬁEé§W¥L4—

al kyl enedioxy group: RO is t ol yI oup, a carboxyl group, ‘or am de
or an est ¢f-tchebeof-2, 6- dlmethoxyphenyl)—L phenylalanine methyl

ester. MS m/z: 595 (MH"); mp 277-278 °C.

Example 174: N- (2, 6-Dichlorobenzoyl})~4-(2, 6~dimethoxy-3-
methoxymethoxyphenyl)-L-phenylalanine

1) 2,6-Dimethoxy-3-methoxymethoxybenzeneboronic acid
and N-(2,6-dichlorobenzoyl)-O-(trifluoromethanesulfonyl)-L-
tyrosine methyl ester were coupled by a similar method as
described in Example 7-2) to give N-(2,6-dichlorobenzoyl)-4-
(2, 6-dimethoxy-3-methoxymethoxyphenyl)-L-phenylalanine
methyl ester.

2) The product obtained above was hydrolyzed according
to the procedure described in Example 7-3) to give the title
compound. mp. 156-157 °C; MS m/z 534 (MH").

Example 175: N- (2, 6-Dichlorobenzoyl)-4-(2, 6-~dimethoxy~3-
hydroxyphenyl)~-L-phenylalanine

1) N- (2, 6-Dichlorobenzoyl)~4-(2, 6-dimethoxy-3-
methoxymethoxyphenyl)-L-phenylalanine methyl ester (165 mg)
was dissolved. in MeOH ({5 mL) and HCl 1in dioxane (4 M, 1 mL)
was added to the mixture. The mixture was stirred at room
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- 192 Repl acenent Sheet 19 July 2002 9 I1'~7TF.: ~ i~ R5 1s a group

sel ected fromthe group consisting of: a) a hydrogen atom b) a nityo,,,
group, c) an amino group which may be substituted by a | ower aIkah&LN““ i
group, a |lower al koxycarbonyl group or a | ower al kanesul fonyl group, d) a
hydr oxyl group, e) a |ower al kanoyl group, f) a |ower al kyl group which may

be SUbSt'E%ﬁ;ﬁ@r%ﬁ%}é r%qr oxyl, gr%ﬂfo%x%br%n b4 ngvggeygtwl GRal stqekoxy

substi t ut roxyl group or wer al koxy group, Q) | ower
group, h)r@stra\h@gsasatt@rheran\@blx)mzhox@p«yrrérlpdmrhyl ag\:domaétmtlesl a’grhoup

el ect ed FRTLNS GOUP AN | 0T a2 B PIERKD, I OUR utlbelg My have 1-9

substituent’s 4él ected fromthe group conS|st|ng 0 a hal ogen at om 2) a
nitro gumwﬁpéﬁaaeﬁornyThgrmmmldDeawhydm@xyﬁumdn@y Sweaacatbuxywuﬂcmp,

Che or oucls SLERKYo 8] PUR1 MBRED FBYA0E 2MRSALOLL °F. PYE HIOUR SRR 3 Trom
t he group TonsT St OXyl ~group of an am or an ester

t her eof iZJGh@ﬁmbkqtogenzpylbrn}(a,6yanme§anmr3fhydnpﬁuﬁhﬁyyi)aﬂon1 V) an

am no gro na bst i pwer al kyl group, vi) a pyridyl
group, vuf§%%¥ e me g % ﬁ ﬁaysq“ substituted by a | ower alkyl
group, VIII) ah)|$Dnazqhykhgﬁoupbwbu@hdnaqb@eesubsi|huﬂedlbyea anem aIkyI

group, erid roup whi e s stlt B | ower k
group, g%?k%h$o??8¥ r&réﬁb 4?E%§) e sﬁ%@?l ?egybgoa lgﬁbr E%kw
group, xn)ltelephecmy;bo@m@upmphl tharpys b ;- MEO®/z 490 (MH').

Example 176: N-[2-Chloro-4-(tert-butoxycarbonyl)benzoyl]-4-
(2-methoxyphenvyl) -L-phenylalanine

1) 2-Chloro-4-{tert-butoxycarbonyl)benzoic acid was
coupled with 4- (2-methoxyphenyl)-L-phenylalanine methyl
ester (free amine from Example 1-3)) using a similar
procedure as described in Example 2-1) to give N-[{2-chloro-
4- (tert-butoxycarbonyl)benzoyl]-4- (2-methoxyphenyl)-L-
phenylalanine methyl ester (0.332 g).

3) The product obtained above (19.8 mg) was hydrolyzed
in a similar method as described in Example 1-5) to give the

title compound (17.5 mg). MS (m/z): 508 (M-H)~

Example 177: N-{[{2-Chloro-4-carboxybenzoyl}-4-(2-
methoxyphenyl)}-L-phenylalanine

1) N-[2-Chloro-4- (tert-butoxycarbonyl)benzoyl])-4-(2~
methoxyphenyl)-L-phenylalanine methyl ester (305 mg) was
dissolved in anhydrous CH,Cl, (2 mL) under N: and TFA (2 mL)
was added. The mixture waé_gklrred at room temperature for
2 h to give N-[2-chloro-4-carboxybenzoyl]-4-(2-
methoxyphenyl)-L-phenylalanine methyl ester (315 mg).

2) The product obtained above (48.6 mg) was then
hydrolyzed in a similar procedure as described in Example 1-
5) to ) give N-{2-chloro—-4-carboxybenzoyl] -4~ (2~
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Repl acenent Sheet 19 July 2002 ~! ,~~ E |l ~ ~ ¢ ~~7~ substituted by a

hal ogen atom xii) a furyl group, xiii) a thienyl group, and xiv) a | ower

al koxy group, 7) a lower alkyl group which may be substituted by g r%ﬁp““ﬁ
sel ected fromthe group consisting of i) a halogen atom ii)- hydr %8“'1 Loos
group, iii) carboxyl group or an am de or an ester thereof, iv) a |lower

al koxy group, v) an am no group which may be substituted by 1-2 groups

sel ect ed fmegrhahephpowh) conshaty hglaofire | olierd aldyl  dfSoupy/ za :hydRoxXy-l ower
al kyl groyp,- a (I ower al kyl am no)-1ower al kyl group, phenyl-Iower alkyl
group, a phenyl group, and a pyridyl group, vi) a piperidinyl group which
may be substituted by a | ower al kyl enedi oxy group, an oxo group or a

hydr ox rou Vi i r pholino grpu ich be .substituted by a | ower
al>/kyl érgqu,aD"‘\R]ﬁ )f?ﬂi orwrr-nf%héorfll%%g—gf—ocgaprvwv%wocyhl@%f elS]GEi‘é?ied, ixgl
pi per azi nyde tgrcouyp ivdn ¢h) riypensldbbdniing ed by a | ower al kyl group, a
hydr oxy- | ower kyl graup, a |ower, al kanoyl qgroup or a phenyl -1l ower al kyl
group, X) pyrrghr%iﬁgfgéfoﬁﬁmRﬁFeﬁ ﬁﬁvsb€¥§8%§thuﬁ@ﬂ“b$_§26ca}8ﬁﬁf4énd Xi )
an i m dazadrbditb &t oopl Wi € 2 eyt Hoex ygiHestyi it utlegb ey ylal agiaeps sekagted
fromthe group consisting.of a |ower alkyl grqup and gxo oup, .8 | ower
al kenyl ggﬁﬁﬁghﬁf%hP%nﬁ géméﬁBEtpfﬁfgauﬁé égr§8§§FlB?§ubngéxaﬁpéﬁg8§'or an
ester theneof(m/) ansam po-graup whi ch may be substituted by a group
selected fromthe group consisting of i) a phenyl group, ii) a |ower
al koxycar bonyl group, iii) a | ower al kanesul fonyl group, iv) a carbanoyl
glrtlzulo V\ﬂi cmlaam e supst ir?umd:}bﬁlawmml - @létﬂar@;s@uﬁ|MWlacb?E@rloyl] -
al kyl - phen group, Vv)_a |lower al kanoy roup, Vi) .a lower al kyl group,
vii) a Iodéén%ﬂﬂQéﬁyq"éﬁ?ﬂﬁﬁk%ﬁﬁPqﬁW;%)?%%ﬁh%ﬂﬁ%ﬁﬁéﬁﬁ?? group whi ch may be
substituted by mhd ower1al kgbmghoHR, wasl94repaRepl apement-$heehibQoduly 2002
1~ ,~1"~ " ~~? 10) a carbannyl(g{o p mﬂjch may bﬁ ﬁubstituted Rg a
| over al kyl2iRagReng d/drokyl4 S yﬁ%e”@’ dup PEERYLAhENERS- | oREF PA LKy
group, a pha -dspm% &l kyhi 05 pUBreccauloVes akkapessdf oRyExghpup, 611) a
sul f anoyl group whic nay be substituted by a group consisting of i) a
| ower alkﬁﬁsdﬂﬁﬁﬁ,‘i§%9a¢ﬁéﬁzoyl group, iii) a | ower al koxycarbonyl group,
and iv) a |lower al kanoyl group, 12) a | ower al kenyl oxy group, 13) a | ower
al kyl enedi oxy group, 14) a piperazinyl carbonyl group which may be
substitut@§3ﬂﬁi?lk%%ﬁ 1 01C Y 9R5,°715) a | ower al kanoyl group, 16) cyano
group, 17){ @ di@Wefo Aot HaH < Arfii3s 1 ) bdh nd | -0ekz ogl kanesokf onyl group, 19) a
| ower al kyl sul finyl group, and 20). a group of the fornmula: - (CH2) g-0-
wher ei n g MeEhaiviEheayer) Py 1B 1aRing pyridyl group which may be
substituted by 1ad overlal k¥hp8hAHPiwaG) prddd eyl igr ouRi Wi C?rﬁ@bﬁdb@es
substituted by a group selected fromthe group consisting of:
as described in Examples 62, 63, 64 and 65, but replacing 2-
chloro-4-nitrobenzoyl chloride with 2-chloro-5-nitrobenzoyl
chloride in the coupling step of Example 62. MS (m/z): 555

(M-H) "

Example 181: N—{2jChloro—3—
[ (trifluoromethanesulfonyl)amino]-benzoyl])-4-(2-
methoxyphenyl)-L-phenylalanine

The title compound was obtained in saimilar procedures
as described in Examples 62, 63, 64 and 65, but replacing 2-
chloro-4-nitrobenzoyl chloride with 2-chloro-3-nitrobenzoyl
chloride 1in the coupling step of Example 62. MS (m/z): 555

(M=-H) "
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1) a halogen atom 2) a |ower al kyl group which nmay be substituted by

hydr oxyl group, 3) cyano group, 4) fornmyl group, 5) a | ower al koxy group,
and 6) a lower al kanoyl group; d) a benzofuranyl group; e) a pyrimdinyl, 5
group which may be substituted by a |ower al koxy group: f) an isdxhabliy2002
group which may be substituted by a | ower al kyl group; and - 195

Repl acenent Sheet 19 July 2002 ~['~~ g) a pyrrolyl group which nmay be
substituted by a | ower al koxycarbonyl group; with the proviso that when
Ring A i sEralpngene2:i Rg{2} BeDiERPors-met substituted with nethyl group in
the 3- and the _5positions or in the 2- and the 4-positions; or a
pharnaceu{#EEFF§8858@5faﬁpﬁsEg??“¥hé?@b?9?§?“?ﬂ%lEb%bg%hd according to
claim1, mberekPphbaythenigpbnglaushune is formula [1-Al: RS Rl ~ ~H2)n
RR~Q HRa ~I A R3 mﬁerein synbol s are the sane as defined above, 3. The
conpound accor dNfRg ttd tditai rFAMPRUTh t HRSad PPERIREF prdvi sUERSTS WY Ring A

s a benzeaer{ifRg, ohbesimD¥at Spsobsthtes eslsi fedtriasti®nexshp Les agw,
6- positions. 4, The conpound according to claim1, wherein the cheni cal
structureb?s fof maRd[ 188 ReaRr ofor the use of 2,6-dichloro-4-

nitrobenzoic acid (US patent 3,423,475) in the coupling step
of Example 62. MS (m/z): 589 (M-H)

Example 183: N-[2-Chloro-4-
[(trifluoromethanesulfonyl)amino] ~-benzoyl]-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine

The title compound was obtained by successively
carrying out similar procedures as described in Examples 62,
63, 64 and 65, but replacing 4-(2-methoxyphenyl)-L-
phenylalanine methyl ester with 4-(2,6-dimethoxyphenyl)-L-
phenylalanine methyl ester. MS {(m/z): 585 (M-H)~

Example 184: N-[2,6-Dichloro-4-
[(trifluoromethanesulfonyl)amino}benzoyl}-4-(2,6-
dimethoxyphenyl)-L-phenylalanine

The title compound was obtained by successively
carrying out similar procedures as described in Examples 62,
63, 64 and 65, but replacing 2,6-dichlorobenzoyl chloride
with 2,6-dichloro-4-nitrobenzoyl chloride and replacing 4-
(2-methoxyphenyl)-L-phenylalanine methyl ester with 4-(2,6-
dimethoxyphenyl)—L—phénylalanine methyl ester. MS (m/z): 619
(M-H) "

Example 185: N-[2-Chloro-6-
{({trifluoromethanesulfonyl)amino}-benzoyl}-4-(2-
methoxyphenyl)—L—phenylalanine
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[~-Bl HCOOH R~ i R3 wherein synbols are the sane as defined above.- 5. The
conpound according to claim4, wherein RL is hydrogen atom a hanb@nJHtO@wZ
car boxyl group; carbanoyl group; nitro group; an am no group which nay be
substituted by 1-2 groups selected fromthe group consisting of 1) a | ower
al kyl group, 2) a | ower al kanoyl group, 3) a hal ogenobenzoyl group, 4) a

| ower - 196 Repl acepment Sheet 19 July 2002 al koxycarbonyl group, 5) a

| over al kanesul 6yt gt uFORRPRRC mitd Sh&EGBLIER: diled® ¥ 8 Tha#t o ‘g‘ieosm 6) a

benzenesulalsomd s < i Wk Chx SRy188 8RPsEBRY Ukad aby &5l 0wsicedltk o rgriip, a
tri hal ogeno-1 ower al kyl group, a hal ogen atomor a |ower al koxy group, 7)
t hi ophenesigief Gy|2 g~ 8)Chel AMRERIC FGh Whi e mBPe nsulssieR fifed by a

| ower al kgl ,gkQWdP g8 Mawar, 8hKkylssghepylygroup, 9) a thiocarbanmoyl group
whi ch may bg gﬁbstituteggbf é Iomerqalk§l group, phenyl group, or a

phenyl - | ower al kyl group, 10) thiazolinyl group, and 11) a sul fanmnoyl group

whi ch may anﬁﬂgst@%qt%d[gycglbgwe@_alkyI group; a pyrrolidinyl group which
may be SUgStI ute& by oxo group; a pyrrolgl group which nay be substituted
by a group (seliddued omedimanies udfony le¢onsnst rhgnaey ) -4 (ower al kanoyl group

whi ch may _h ihuhed Ry Lanbaleggn,at om 2) a hal ogen atom 3) fornyl
group, and Ef%ggﬁﬁﬁé&lZIky¥ gpgus whigh may be substituted by hydroxy
group; a thi enyfihegrigiple aponsowaolyk Gheapnedi ¢ ridynide s ubsidadured by a

| over al kyl, QIOUR. 1 Bd N AZRL Y IQURE, 2 BY! 8Z0 Yl 01 BP: w8 PUARINNg or Oup;
or a pyridyl group; i'S hygr gen atom a | ower al kyl "group or "a éﬁogen
atom R3 ifsohydregenmatbaoxyphéone) -t ilyéngtolgniore amkahgfencsatarm RS is a

phenyl grqu i _he_substituted at 2-, 4-, and/or 6-position of the
phenyl grgﬁgzgc §%&rgép9§elected fromthe group consisting of: 1) a hal ogen

atom 2) a |lower al koxy group which nmay be substituted by a group selected

fromthe group_consisti of 1) a carboxyl oup or_ an 1 or an ester
thereof, ii) hy oxyfogrgﬁb?giiﬁf”§°8?£§o gﬂ%ﬁﬂ&ﬂfﬁﬁ alﬁz}gggh at’orh® v) an
am no grogpephireld may dienisSHastgdaderthdays ad aercralbeyl igr @xampliels a&2pyri dyl
group, vii% a thiazolyl group which naX be substituted by a | ower al kyl
group, vi Py aRii s%&%zoqg'l gﬁ%upr\‘?sﬁiléﬁ Ry Be @tst FEERed byr 884 GW&S al kyl

group, iXhry1391fonyRephacengat Sheet 19 July 2002 1 Q,I!~I_ ?f'al~ a
pi peridyl group which may be substituted by a | ower al kyl
Example 187: N-{2-Chloro-4-[[{4-
trifluoromethylphenyl)sulfonyl]aminolbenzoyl]-4-(2-
methoxyphenyl)-L-phenylalanine; ESMS m/Z 655 (M'+Na), 633
(MH"), 631 (M-H)".

Example 188: N-[2-Chloro-4-(tosylamino)benzoyl]-4-(2-
methoxyphenyl)-L-phenylalanine; ESMS m/z 601 (M'+Na), 579
(MH*) , 577 (M-H) .

Example 189: N-[2-Chloro-4-[[(4- .
fluorophenyl)sulfonyllamino]lbenzoyl]-4-(2-methoxyphenyl)-L-
phenylalanine; ESMS m/z 605 (M'+Na), 583 (MH'), 581 (M-H) .

Example 190: N-[2-Chloro-4-[[(4-

methoxyphenyl)sulfonyljamino]~-benzoyl]-4-(2-methoxyphenyl) -

L-phenylalanine; ESMS m/z 617 (M"+Na), 595 (MH"), 593 (M-H) .
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group, Xx) a pyrrolidinyl group which may be substituted by a | ower al kyl
group, xi) a phenyl group which may be substituted by a hal ogen atom xii)
a furyl group, xiii) a thienyl group, and xiv) a |ower al koxy group, 3) a
| ower al kyl group which may be substituted by a group sel ected fAdmfte 200?
group consisting of i) a halogen atom ii) hydroxyl group, iii) carboxyl
group or an am de or an ester thereof, iv) a |lower al koxy group, v) an
am no group which may be substituted by 1-2 groups selected fromthe group
consi sti ngxahpael voer BFkZlCchlouwpr4al hydr oxyl ower al kyl group, a (I ower
al kyl am no) - | ower al kyl —grou henyl - | oyer . al k ro phenyl group,
and a pyrFé&?“§fﬁﬁ€?°6¥}9ameBéB?HF§¥%5@ 6&%‘“ﬁ¥bﬁ H85g83?éﬁgétituted by a
| ower al kphenedhDX)igeOURSMBNMPXE05YB OUR'4Na )3, [T oryH'gr, 08B \(Mi-}) a.
nor phol i no group which nmay be substituted by a | ower al kyl group, viii)
t hi onor phol i no group whi ch may be oxidi zed, ix) piperazinyl group which may
be substifykggdiby1 a2k oner2abkybrgroupy (g hydroxy-lower alkyl group, a |ower
al kanoyl group or a phenyl - I ower aIkY grouP, X) gyrrolidin | group which
may be sumgthv@pbanb5>ése fgpphpamang! Renpzant | nf dazoPpEPAYYPHeRYD whi ch may
be substi LHLRY) BYardiRe9r PHRS A2k €66 £d(iT4R)t he 0f OURGONSHSt iguof. a |over
al kyl group and oxo group, 4) an am no group which may be substituted by a
group selected fromthe group consisting of i) a phenyl group, ii) a | ower
al koxycar |, gr v L _ kanesal fonyl group, iv) a carbanoyl
gr oup mhi%ggﬁﬁ§gbg§20bgt?%U?eg9ﬁﬁi%s+o€ef§%lkyI group or a | ower
al kyl - phehgiegy bspl fony h) dowes ] békampl] -4t 62pd-dinethdoyenery Kyt Lgr oup,
vii) a |ower alkenyl group, | vjlig. a j.OC I Qup whi ch may be
substitut® eﬂylif?%hgg’aTgyl?gfoﬁ%% 5)° 5£%g?8§%gy gr%&%gmhich may be
substituted by a | ower al kyl group, a hydroxy-Ilower al kyl group, a - 198
Repl acenment Sheet 19 JuIM 200219 ,~1 ~ ~"' nnrghogino-lomer aIKyI roup, a
phenyl - | of&fMBi Ryl 13f oupNof 42 (P ol 2\t KahRet R+ ARy T 2 gr BLproberr ey L b 1-
sul f anoy! ( greepPhdkyShe FRY) bE-Shdsyid iethdy a group consisting of i) a
| ower al kyl group, .1i) a benzoyl group, iii) a Jower al koxycarbonyl group,
and iv) a Iowe?’alﬁané?ﬂ*ﬁ?éﬂb.‘@g T%é(%ﬁﬁﬁﬁgﬂﬁﬂ2éﬁE%?ﬁ?ﬂ%“%%ykﬂ%ﬁ?ﬁ%E
wher ein %etlﬁ@xﬁﬁ'ﬁeﬁ?lﬁlﬁ— reé@itiﬂbrtfm?be BlgQUPi £OPBFSt(NG @&f1,)a)wdwydr ogen
atom b) a halogen atom c) a lower alkyl group which may be substituted by
a hal ogen?@f®fh b a $ahrbehobenzoyl ) A Yrioepy L4 it foaeke al 4oxy9)gr oup
whi ch inﬁeDﬁ‘B‘bS(tl' t.Hx%yeduPMeﬁ lﬂagl agery alony&) a N td 0n9peYRogf) amani no
group which nay be substituted by 1-2 groups selected fromthe group
consi sti ngintudy awhswethahkyklgerwag, 2p awkower ua kanloylygr dup, B)om
hal ogenob | _group, 9)_a. r koxycar | .gr 5) :
aIkanesuI?%ﬁ@%rﬁg%ﬁ% %ﬂ?cﬁgﬁéggﬁefg%bgﬁi%ggggqéyag %gﬁbgen8§3%¥%§%5H%1
benzenesuk2bnyl.) grasiptivdn cdddey doed sthestrdsutlechoy mikowes stikyteqrioup, a
tri hal ogeno- | ower agkylvﬁ%§upd a hal ogen atomor a | ower al kox gro%g, 7)

, d by a

t hi ophene$ul fdhy¥O grioup M XA MR PSS SR O med b et R T

l'ower al kylsOEQKen Ap! Q¥R akkyh, PRaRY haBHp. wPin a1khivegarpamyl « gF oup
whi ch may be substituted by a |l ower al kyl group, phenyl group, or a

phenyl - | ofke alddgangicouplayey¥ t Wadzol FRyRedgr olpgSana 11f1atsukreanmodnd group
whi ch mayebe,sHbsdd t ut eph by rashaner A&yhughevRy My apcaphexyl varopRs; h) a
car banoyl group Ich may be substituted by a | ower al kanesul fonyl group,
(silica gel; eluent: CHy;Cl,/MeOH/Et3sN 100:1:1) to give a
solid. The solid was taken up with CH,CI, and washed with 1N
HCl, dried and evaporated to give N-[4-(3-benzylthioureido)-
2-chlorobenzoyl] -4-(2-methoxyphenyl) -L-phenylalanine methyl
ester (42 mg).
2) The product obtained above was hydrolyzed 1n a
similar procedure as described i1in Example 1-5) to give the

title compound (26.9 mg). ESMS m/z 572 (M'-1).
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- 199 Repl acenent Sheet 19 July 2002 1 ~J ,~ ~1 . ~~QZ i) a | over

al koxycarbonyl group, j) a cyano group, k) a |ower alkylthio group, 1) a

| ower al kanesul fonyl group, m a sul fanoyl group, n) a phenyl group, 0) a
pyrrolidinyl group which may be substituted by oxo group, p) a pynfglyhl 2007
group which may be substituted by a group selected fromthe group it s
consisting of 1) a | ower al kanoyl group which may be substituted by a

hal ogen atom 2) a hal ogen atom 3) formyl group, and 4) a | ower al kyl

group whi ch mayree fibshiihgt edmpyulydr Qxxa@pmapwgh@sbhwewl pgépupedr) an

i soxazol yl, group which may be substituted a | owner ? rouE
thlazolylJd%oﬁp519}lérpWFHHU¥yla@r@ﬁﬁcr&PGQ Py aFr AP 6rdﬁb rgp %¢b¥9|dyl
group, an(ﬂ\e\@)\yhyqrs@@}’ﬂlogplgblﬂte%ltﬁ sgbespedateomsbhri gEPHRa€ONSI sting of :

a) carboxyl group, b) a lower al koxycarbonyl group which nmay be substituted
by 1) pyridyl group or 2) an am no group which may be substituted by a

| ower al kyl group, c) a | ower cycl ophkpxyearbonyl group, d) a carbanoyl
group which nay be substituted by a hydroxy group or a | ower al kanesul f onyl
group, and e) a tetrazolyl group. 7. The conpbt
wherein Ring Ais a benzene ring, Qis a bond

cl o OMe
S Jiijle COOH
R’m‘N’iLN Ry
H H

Example [R'S R*~ R™ MS: m/z mp: °C

195 i-Pr | H H 524 (M-H)"

196 Et H H 510 (M-H)~ 155-156
197 Ph H H 558 (M-H)~ 145-146
198 Me Cl -OMe | 546 (M~-OH)™ |189-190

The following compounds (Examples 199-204) were

prepared in a similar manner as described in Examples 64, 69

or 70.
TABLE 14
MeO O
cl O OMe
N~ "COOH
15 H T
R"™NH Cl
Example m/z mp, °C
R*® MH"

199 Ac 531 227-229
200 ) E£OCO 561 185-187

-117-



- 200 Repl acenent Sheet 19 July 2002 ~~i. i |lrp~l ¢c~~ Wis a -CH=CH
group, Rl is selected fromthe group consisting of: a) hydrogen atom b) a
hal ogen atom c¢) a |ower alkyl group, d) a | ower al koxy group, e) nitro
group, f) an am no group which may be substituted by a group sel 4§ eH!!f ribid
the group consisting of 1) a |lower al kyl group, 2) a |lower al kanoyl group,
3) a | ower al kgxycarbonyl group 4%%%3&@%‘ group whi ch may
be substituted t?;p]a hal ogeﬁ“%@gc?n 5) a ﬂé‘ﬁfen{é%ﬁpféﬁ% grpup which may be
substituted by [@gower al KYi-@E@Rnnaol | khal ogepo=hgwer al kyl group, a

hal ogen atom orl_a_l ower allkoxy group, 6) thiophenesulfony] group, 7) a

car banoyl group 43 ch may |0éeNRE3ti t ut edSB9 a| Ldfeltlal kyl [ group or a | ower
al kyl - phenyl gr —8)—a iy banmoyt—yg B5eh bel substituted by a
| ower al kyl grch%}fl and 9) aﬁzﬁm anoyl g 33?)?mv??: ?n%gybe substituted by a

| ower al kyl group, g) carboxyl group h) a carbanmoyl group which may be
substituted by a | ower al kanesul fonyl group, i) a | ower al kanesul fonyl
group, j) a sulfanmoyl group, k) phenyl group, 1) a pyrrolidinyl group which
may be subsémplueéed by 2X®: gr oupN-rj -drpydoePRyb-gdi oo méibaxie axaly) -be- (3-

bsti d L k hi ' . vl
or oup whi SheRtnkeLobs i atRen Pk BRIV AP 1y 2% Thi asolyl o oup

- 201 The title compound was obtained wusing a similar

procedure as described in Example 69. ESMS m/z 575 (MH').
mp. 217-219 °C

Example 206: N- (4~Amino-2, 6-dichlorobenzoyl)~-4-(2, 6-
dimethoxyphenyl) -L-phenylalanine

The title compound was prepared in a similar manner as
described in Example 63. ESMS m/z 489 (MH'). mp. 221-222 °C
(dec.)

The following compounds {(Examples 207-208) were

prepared in a similar method as described in Example 2.

TABLE 15
MeO. i'ﬂ
c o OMe
N~ "COOH

R csH
Example m/z mp, °C

R! MH*
207 Br 554 184-185
208 OH 490 252-253
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Repl acenent Sheet 19 July 2002 1 ~J ,.E ~~. () a pyrazolyl group, r) a
pyrazinyl group, s) a pyridyl group, and t) a hydroxyl group; R2 is
hydrogen atom or a hal ogen atom R3 is hydrogen atom or a halogﬁg ,a,é}om,w
R4 is a) a carboxyl group, b) a |lower al koxycarbonyl group which'may“be .
substituted by a |l ower al kyl-am no group, or c) a carbanmoyl group which may
be substituted by a | ower al kanesul fonyl group; R5 is selected fromthe
group consisting of: a) hydrogen atom b) an am no group which may be
substituted byqqel Ow%l%kﬁaayl QBQHBunésl O\Aﬁixaﬁ%ﬂ%(yc@ro@awﬂz gr oyp @r a

| ower al kanesul fonyl group, €) a |ower al kanoyl group, d) a |ower af

group whl@Heﬁﬁye§e1§uﬁsﬁ$wmhkﬁflﬂPﬂEﬁIhW§r@?@ngpﬁdplnoﬁxzwpéﬁ 1 namd @roup
whi ch is %‘d*ﬁs“féd&%ﬂcm hy(ér%xxallcﬂmeb%z@ llowhl%ﬁ%y 9LpUP, (&) A | over
al koxy group, Pal | ogen at om 2 phenyl group ch may have
1-5 substpbﬁébftlS?rSP@Il@@tl@d ¢ beh tWidhgr @@n@%@n@@r stieng oyt : @)lcerw@lsogem at om
b) a forn%gnggggpa Ghs2 hydroxyl group, d) a |lower al koxy group which may
be substitute y f a carboxyl group, 2) a hydroxyl group, 3) a cyano
group, 4) a halogen atom 5) an am no group which may be substituted by a

| ower al kyl group, 6) a pyridyl gro%a? )1% phenyl group, 8) a thienyl
group, or 9) a |lower alkoxy group, - Repl acenment Sheet 19 July 2002

J

R?2 O OMe
/[tj/lN COOH
R’ "
m/z mp
Example R? R? MH" °C
209 OH Cl 426
210 HoNSO, H 455
211 MeSO; Cl 488
212 Br Cl 490 62-63
Example 213: N~-[2-(2,6-Dichlorophenyl)propionyl}-4-(2-
methoxyphenyl) -L-phenylalanine
1) {2, 6-Dichlorophenyl)acetic acid (2.55 g) was

dissolved in anhydrous MeOH (60 mL) and HCl(gas) was passed
through the mixture and the resulting solution was stirred
at room temperature for 18 h. The solvent was then
evaporated to give (2,6-dichlorophenyl)acetic acid methyl
ester (2.7 g).

2) LDbA (2 M 1in heptane/THF/ethyl benzene) was added to
anhydrous THF (10 mL) and the mixture was cooled to -78 °C
under N;. The product obtained above (1.1 g) was added
dropwise and the mixture was stirred at -78 °C for 30 min.
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e) a lower al kyl group which may be substituted by 1~) ~ ~~i! an am no

group which may be substituted by a | ower al kyl group, a hydroxy-I| ower

al kyl group, a (lower al kylam no)l ower al kyl group or a phenyl grou?, 2),,a A
pi peridi nyl group which may be substituted by a | ower al kyl enedi oxy é¥0 , Bl
3) a norpholino group which may be substituted by a | ower al kyl group, 4) a

t hi onor phgl i_ng .gr.oup i n which sul fur atom may, be oxidiz 5) a piperazinyl
group mhi%ﬁIngy‘ﬁgqsﬂﬁgtwﬁﬁtggaﬁg 3“?053? gf%§?r%r%%%,agg%y%@o&?-W%ﬂkr

al kyl group, w |oves abkaaoytuges oapdostarpbhenylvelrowghtal kytheggrmiprufe a
pyrrolidinyl group which y_be substituted hy ,0xo group,.or 7). an
inidazoliﬁ%ﬁyw?ﬂ i Ry bECEAHYE Mafe ﬂﬁfﬁ:gbgréﬁBsﬁﬂﬁ%ktgﬁafrom
t he groupmgonsiaishe@ Gluckdseirleldl kilthgrnowp HUld ey Gy BYired. arAeno
group which may be substijtuted bg 1) gk%omer aIk8xycarbon | .group,, %% a
[over al kIH&SUELOMAS FBHRS 3MI8°0ar bihbyFE S 08P mﬁW@ﬁoﬁﬁ¥eﬂeQﬂﬂﬁ&Y ut ed
by a | onwer-ghkyhageaupraphenol ) kkplophenyti @reephy ¥)escdover. @l kanoyl
group, 5) a |lower alkyl group, 6) a |ower alkengl group, or 7) a .

t hi ocar bamoyl g@roupFiehi cPeeRiNChe SRBRETRDL eBPBYSa PERer HIFdALY§oupi® g) a
car banoy! rgroMROME e LBRY hessuhst ihutied )byadd B howen alkyl @igupas?) a
hydr oxy-1 ower al kyl group, 3) a norpholino-lower alkyl group, 4) a

phenyl - | oRgfAegd] kyThgr GUKtUge 392 Sa Stdwdealaartesil fIGRASOES dpr &hy

sul fampyl hareup Wi chomey: be, sulstptaged Ryd draver eyl 0f ORpy iad | over
al kenyl oxy group, J) a |ower al kyl enedi oxy group, k) a cyano group, 1) a

| ower al kykdtdleldo gxiddupheanthixgure | ouer salikaresubftorb@ Yt odipr & Whembnpound
according tg.claim5 or 7, wherein RL is 1) derogen atgm . 2 hal ogen
atom 3) &SEIWERI. 0Y8FN1GhRep| FOSNEHI LS aS (Fontepd TRRSH taken

al kanoyl agbnGiglPupat & acbowel , aldeaxyEarcbionyl ain nongmaup, £ &) pa kower

al kanesul f onyl am no group which may be substituted by a hal ogen atom 6) a
benzenesulfPEnyPERR ML grédp SRt ERCHRY BY stibstTettedy By a9t dkersal4yd~ group,

a trihal ogeeaibewBhealKYbrgp9URicaabpd ogergateom or a | ower al koxy group, 7)
t hi ophenesul f onyl am no groupt,F aé an urei do group which may be substituted
0

by a lower al k{l! dritupPBpdac FaANRY| APRERY IV 3T oGpuP 8§ a i Glerd ~ (47

al kyl -t hi Ql\éﬁ:ﬁioggp_géﬁgm ~0L ROy Bal SMBre aldetrsul T azer-anbpo gromi R is a
hal ogen at om is hydrogen atomor a hal ogen ato and R6 is a phenyl
group whi EHoﬁﬁ?UHSVésldss%b%?iﬂth’én@’éa’%]reec%ge?j‘q’ rrb’mﬁ%e\/?gﬁ'%db‘%ﬁs'ioﬁi ng of
1) a | ovwekoahkQsy c8E0URL12) cBmbOWRA . akkys @Gy HUP7MN(IGH" )nBY rie. Suastitwt ed by
a group selected fromthe group consisting of a |ower alkylam no group, a
hydr oxy-| ower al kyl ami no group, a | ower al kyl ami no-|ower al kyl ami no group,
pi peridinyl group, a |ower alkyl-piperidinyl group, norpholino group, a

| ower al kyl - nor phol i no group, a thionorpholino group, piperazinyl group, a
| ower al kyl - pi feeazifiyllgvioup, aohpwendal katfosdmpiser azPhyt247 bup,weared a
pyrrolidinyl _group, 3) a.sulfamyl gt i : i tuted by a

| over aIk§¥e835ﬁ§,iﬂ)gasﬁﬁ% %ﬁn@¥°%%%ﬁ%§w%$éﬁgﬁggMﬁ%F§u g%%#&#éﬁq%y a | over
al kyl group. 9. The conpound according to claim8, wherein Rl is hydrogen

atom R3 Ls_a hal og tom and,R6,is_2- Xy phenyl P, ~_
2,6-di(|omé‘ram8trﬂﬁoxy) @nw grou?o’!:{?%',éd’?{ﬁg%%\f‘g%%%‘gﬁ?ﬁ[%,# Y oher
al kyl ) ami mblieow@) -akkiehphehyhige oupSME, 6v/di (4 d0er(MatRaxy) -449 (4AMHOwer
alkyll-pigﬁra hgx#)lomer al kyl ] phenyl group, 2,6-di (Il ower
alkoxy)-4-[f-3|pe i di nyl -1 ower al kyl ] phenyl group, 2,6di(lower
al koxy)-4-[ N, N-di (| ower al kyl)carbanoyl ] phenyl group or 2, 6-¢i (| owner
- - | =y "~~~ ’)

%LEFQZLngﬁ%g%ﬁéngggpgﬁ}3&?%0§£5Xiéﬁgggg%o§ﬁfE%L(5—§%é%yl—2—thfgnyl)—

L-phenylalanine: mp. 194-195 °C. ESMS m/z 484 (M'+Na), 462

(MH"), 460 (M-H)".
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10. The conpound according to claim9, wherein a | ower al koxy group is

nmet hoxy group. 11. N- (2, 6-dichl orobenzoyl)-4-(2, 6-di met hoxyphenyl)-L
phenyl al ani ne; N-(2, 6-di chl orobenzoyl)-4-[2, 6-di net hoxy-4 18 o sang
(pi peri di nomet hyl ) phenyl ] - L- phenyl al ani ne; UL 2002
N- (2, 6-di chl orobenzoyl ) -4-[ 2, 6-di net hoxy-4-[(4
nethylplpskaapmyl)aml@O]phﬁnmlk—bugmqmwdyéﬁydyi>— 4-{(3,5-dimethyl-4-

N- (2, 6-di chl or obenzoyl) - 4-[ 2, 6-di met hoxy-
(nnrpho|.héﬁé?ﬁyﬂyéheﬁyﬁrdgmﬁﬁéﬁnghgﬁwﬁé L-phenylalanine:ESMS  m/z
N-(2,6-dig QkfrgpePZQ§# 2, 6rdi et hoxy- 4- (N, hhlnethylan1no)phenyl] L- phen
yl al ani ne; ]oro enzoyl) 4-[ 2, 6-di nmet hoxy-4-(N, N
d|nethylcarbanoyl)phenyl] L- phenyl al ani ne;

N (2, 6-di chl oro-4- hydroxybenzoyl) 4-(2 di net hox henyl henylalanlne
(2. 6 di GHFBPSBenz gty 4-  21e R0ty o6 SHICHGRRBRER - A AT i

(2,6- dlﬁhéﬁp@é@aagmb) fishe- ﬁ/glmﬁsh@munhenyl) L phenylalanlne

(2, 6-di chl or obenzoyl ) -4- (2, 3- net hyl enedi oxy-6

t ho

xyphenyl ) - L- phenyl al ani ne;
Example 218: N-{(2,6-Dichlorobenzoyl)-4-(2-hydroxymethyl-3-

N-
N-
N-
ne

thienyl)-L-phenylalanine

The title compound was prepared by NaBH; reduction of
N- (2, 6-Dichlorobenzoyl)-4-(2-formyl-3-thienyl)-L-
phenylalanine methyl ester followed ky hydrolysis as
described in Example 50. ESMS m/z 472 (M’'+Naj, 448 (M-H)~

Example 219: N-(2,6-Dichlorobenzoyl)-4-(2-cyano-3-thienyl) -
L-phenylalanine

1) A mixture of N- (2, 6-dichlorobenzoyl)-0-
(trifluoromethane sulfonyl)-L-tyrosine methyl ester (361
mg), trimethyl(2-cyano-3-thienyl)tin (393 mg), Pd(PPh3), (42
mg) and LiCl (93 mg) in dioxane (8 mL) was stirred at 100 °C
under N, for 38 h. The mixture was diluted with AcOEt and
treated with 10% NH4Cl aqueous solution (6 mL). After
stirring at room temperature for 1 h, the mixture was
filtered through Celite and washed with AcOEt. The combined
organic layers were washed successively with water and
brine, dried (MgSO4) and evaporated under reduced pressure.
The residue was purified by silica gel chromatography to
afford N—(2,6~dichlorobenzoyl)—4—(2;cyano—3—thiqgll)—L—
phenylalanine”methyl ester (126 mg). ESMS m/z 481 (M'+Na),
459 (MH"), 457 (M-H)~

2) The product obtained above was hydrolyzed with LiOH
as described in Example 1-5) to afford N-(2, 6-
dichlorobenzoyl)-4-(2-cyano-3-thienyl)~-L-phenylalanine (110
mg); ESMS m/z 467 (M'+Na), 445 (MH'), 443 (M-H)~
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(2, 6-di chl or obenzoyl)-3-(1- hydroxyethy)-4-(2,6
nmet hoxyphenyl ) - L- phenyl al ani ne;
(2, 6-di chl orobenzoyl)-4-(2, 4, 6-trinmet hoxyphenyl)-L phenyl al ani ne;
[ 2, 6-dichloro-4-[(trifluoronethanesul fonyl)amn noj 18 JuL 2002
nzoyl ] -4-(2, 6-di net hoxyphenyl ) - L- phenyl al ani ne; or

[ 2, 6-di chl oro-4-[(2-thienylsul fonyl)am no] benzoyl ]
4- (2, 6-di met hoxyphenyl ) -L-phenyl al anine; or a |ower_al kyl ester thereof; or
phar maceut i cal The afebpPubne SAMPOPREFedExamPIe5220-28H| averferRreRfddd | 19
July 20025 a,sdfilar manfer ad2defcPRBEABCRUELSAD1&O0MPOSI tion which
conprises a therapeutically effective anmount of a conmpound of the formul a
[1]: RBr~~s R~-Z (CH2))h "WJ RR2Z AQHRa Il1l R3 wherein Rng Ais a
benzene 1 pgy, e PYhLiodi NGl NB. pAcRYBRBLBRZEY P-4 2( 5 U A8; hd {ihx AN 1 gxazol e
ring, a benzofuranring, a fhiophene ring, a pyrrole ring, or an indole
ring; Q ishibehphuetkoxnlboeyylyrbupheaylaheningkyldhe vyt duP Whitctl)may be
substituted by a hydroxyl group or phenyl group, a | ower al kenyl ene group,
or a -0-(lower alkylene)group; nis an integer of 0, 1 or 2;
Example 221: N-(2,6-Dichlorobenzoyl)-4-(2, 6-dimethoxy-4-

zgzz727

[(2,6~dichlorophenyl)methoxy])phenyl]}-L-phenylalanine; ESMS
m/z 672 (M'+Na), 648 (M-H) .

Example 222: N-(2,6-Dichlorobenzoyl)-4-(2,6-dimethoxy-4-(2-
hydroxyethoxy)phenyl]-L-phenylalanine; ESMS m/z 556 (M'+Na),
534 (MH'), 532 (M-H) .

Example 223: N-(2,6-Dichlorobenzoyl)-4-{2,6-dimethoxy-4-(2-
(N, N-dimethylamino)ethoxy]phenyl]}-L-phenylalanine: ESMS m/z
561 (MH").

Example 224: N-(2,6-Dichlorobenzoyl)-4-(3-i-propoxyphenyl)-
L-phenylalanine; ESMS m/z 494 (M'+Na), 472 (MH"), 470 (M-H)".

Example 225: N-(2,6-Dichlorobenzoyl)-4-(2-1-propoxyphenyl)-
L-phenylalanine; ESMS m/z 494 (M'+Na), 472 (MH"), 470 (M-H) .

Example 226: N-(2, 6-Dichlorobenzoyl)-4-{2-i~-propyloxy-6-
methoxyphenyl)-L-phenylalanine; ESMS m/z 524 (M'+Na), 500

(M=H) ". .
Example 227: N-(2, 6-Dichlorobenzoyl)-4-[6-methoxy-2-(2-
hydroxyethoxy)phenyl]-L-phenylalanine

1) 6-Methoxy~-2-methoxymethoxybenzeneboronic acid
(1.92qg) was coupled with N- (2, 6-~dichlorobenzoyl)-0O-

(trifluorometﬁanesulfonyl)—L—tyrosine ethyl ester in a
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Wis oxygen atom

sul fur atom a -CH=CH group or a N=CH group; Zis

oxygen atomor sulfur atom Rl, R2 and R3 are the sane or different and are
selected fromthe group consisting of: a) hydrogen atom b) a haqugn“%tqﬂh9

c) a |lower alkyl
(hal ogenobenzoyl)

group which nmay be substituted by a hal ogen atomor a
am no group, d) a | ower al koxy group which may be

substi tut ed b%/%?egglggg%}r}f%%gg degscari%ietdr?&n?;%uapq%fe) Aan a -Onoa&r Qup r\}'\’hi ch

may be subsTt

ups selecte m the group consisting of 1) a

| ower al ky2, grouphld@yohehewvrl ) akkaheyt tigooup2 -8 t leohahagenoherengyl) -gr oup,

4) a | owe

) | koxycar bonyl group, 5) - 2 J nn lug R ce t eet 19
July 2002 EST%Vﬁra ??hﬂésd?¥%%§|fﬁ%86p gﬁr%ﬁ2nﬁ$ﬂbe subgg#ﬁhtﬁggbfﬁg
hal ogen atwmy) ,6)530 benzenesul fonyl group which may be substituted by a
| ower al kyl group, a trihal ogeno-|ower al kyl group, a hal ogen atomor a
| ower al koxy group, 7) thiophenesul fonyl group, $) a carbanoyl group which

may be substitated by ad owerlwdikyl @rEouR- 02, &-dDyierowdikei zqahenyl- (@-oup, 9)

t hi b I whi ch b bstituted b | . Kyl ,
phenyl - GrBURGrY 2 BRERYPVBREROLYRY T b PI0)Y A AR n EPB osetSnd 11)

a sul fanoyd3grayp whi cromy (be substibbutedidey el onernahkyld.gxaedp, @) a

car boxyl group or
| ower al

h
khi 828 68D | P MERERTSI KASe sl FOTRA %%%, x)for st Paddyl

an am de or an ester thereof, a cyﬁno group, i) a

group, 1)rdohadpcaUpse N aTpyr relidhny! <oupinikeh npycibe asdpst it ut ed

by oxo group, n)

a pyrrolyl group which may be substituted by aa%%%gp
i“ch may

sel ect ed Y3 OMRT h&ifhouPeRorsicst PRgNdf FFigd ofleSUkafByl Graws
be substitnd edelBYdachalpgepuatieied2)p2 bal @8N cAtremat3hrbphhy!(sdnqLR, and

4) a |l ower al kyl
gel;

el; ellent: AcOEt /hHexane 2

whi ch [ h
group which may be su%;tl}uteg b{o y%%%é¥dgrgﬁaél6_

dichlorobenzoyl)-4-(6-methoxy—-2-hydoxyphenyl) -L-

phenylalanine ethyl ester (795mg). ESMS m/Z 488 (MH'), 486

(M-H) .
3)

A mixture of the product obtained above (256 mg), 2-

bromecethyl acetate (271 mg} and Ky;CO; (217 mg) in DMF (5 mL)

was stirred at 60 °C under N, for 15 h. The mixture was

diluted with AcOEt, washed with H;O and brine, dried (MgSO,)

and evaporated. The residue was purified by column

chromatography (silica gel; eluent: AcOEt/hexane 1:5-1:3) to

afford

N- {2, 6-dichlorobenzoyl)-4-[6-methoxy-2-(2-

acetoxyethoxy)phenyl}-L-phenylalanine ethyl ester (203 mg).

ESMS m/Z 574 (MH'), 572(M-H)".

4) The product obtained above (196 mg) was hydrolyzed
with LiOH (29mg) as described in Example 1-5}. The crude
material was crystallized from CHZClg/AcOEt/hexéne to afford

the title compound (145 mg). mp 158-159 °C; ESMS m/Z 526

(M*+Na),

Example

504 (MH"), 502 (M-H)~.

228: N-(2,6-Dichlorobenzoyl)-4-[{6~-methoxy-2- (2~

fluoroethoxy) phenyl])-L-phenylalanine.
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0) a thienyl group, p) an isoxazolyl group which nay be substituted by a

| oner al kyl group, q) a thiazolyl group, r) a pyrazolyl group, s) a
pyrazinyl group, t) a pyridyl group, and u) hydroxyl group; or tm& of 1 R1 o709
RZ and R3 may conbine with each other at the termnal thereof to ma 7
| ower al kyl enedi oxy group; R4 is tetrazolyl group, a carboxyl group, or an
am de or an estgr, t of ; - 7 79 ., 1(rl | acement  Sheet, 19 July
2002 RS is a gﬁlgﬁap és.s“e l:ectceod“q(ﬁ%ﬂ t'he &roefﬁrgegns%%gt?ansgl% ’?a%)‘“%%dgr%sgen
atom b) aesictribegr cup, Eg@mphe agi2ilo hyrtoupepid cingra -beosabshytatedaty a

| oner al kangyl .gr.ou a_l.ower al koxycarbony. r oup. og .a r
alkanesulrégél%%é%ﬁ?r?ﬁtgfﬁy%F%Qb?ggromﬁ %Sga"gg&ercalkgﬁgyW4ﬁwﬂﬁf f) a
| ower al kyMHYy oup whi ch may be substituted by 1) hydroxyl group, or 2) an
imno group which is substituted by hydroxyl group or a | ower al koxy group,
g) a |lower al koxy group, h) a halogen atom i) 2-oxopyrrolidinyl group; R6
is a group sel epked f50Mmkheg Or QumMpeanaksst | (EkAfples) 220henyl gru which
may have 1-5 substLtuents_se?ected fromthe group consisting of: 1) a

hal ogen aP8RPasfdaini & GigHRS, PIPRIEEMAS GlesifFihad d myidramaie p, 5)
a car boxyhsghgueeqﬁhsatbowhzahbgsyog;@%m; ch may be substituted by a
group selected fromthe group consisting of i) a carboxyl group or an am de
or an ester thereof, ii) hydroxyl group, iii) a cyano group, iv) a hal ogen
atom v) an am no group which may begagubsijtuted by a | ower al kyl group,
vi) a pyridyl group, vii) a thiazolyl group which nmay be substituted by a

| ower al kyl group, viii) an isoxazolyl grmdtp hich may be substituted by a
| ower al kyl group, ix) a piperidyl group whi may be substituted by a

| ower al kyl group, x) a pyrrolidinyl Sh may be substituted by a

| ower al kyl group, xi) a phenyl graqyp mdy be - 208

N”~CooH
c

m/z mp (°C)
Example [R!® R’ (MH")
229 ~OCH,CH,0H .~OCH,CH,OH | 534 124-125
230 ~OCH,CF3 —OCH,CF 610 93-94
231 ~OCH,CN ~OCH,CN 524 175-176
232 ~OCH,CH,N (CH3) ; | -OH 517 168-169

The following  compounds (Examples  233-241) were
obtained in a similar manner as described in Example 228

using requisite benzeneboronic acid.

Example 233: N-(2,f-Dichlorobenzoyl)-4-[2,3-methylenedioxy~- —
6—- (2-methoxyethoxy)phenyl]-L-phenylalanine. mp 167-168 °C;
ESMS m/2 532 (MH").

Example 234: N-(2,6-Dichlorobenzoyl)-4-[2,3-methylenedioxy-
6-[2~(N,N-dimethylamino)ethoxyl}phenyl]-L-phenylalanine; ESMS

m/z 545 (MH'), 543 (M-H) .
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Repl acenent Sheet , 9 ~~~:;~ fr~yr~; 19 July 2002 substituted by a hal ogen
atom xii) a furyl group, xiii) a thienyl group, and xiv) a | ower alkoxy
group 7) a lower alkyl group which rmay be substituted by a group elﬁ qz
fromthe group consisting of i) a halogen atom ii) hydroxyl gro i g
carboxyl group or an am de or an ester thereof, iv) a | ower al koxy group,
v) an am no group which may be substituted by 1-2 groups selected fromthe
group consisting of a |ower alkyl group, a hydroxy-lower alkyl group, a

(1 over aldswnméwomsow— @, lﬂﬁlol%qmob@mwlml QWEEI'Z,@LKMIthQIfL@%I%dl@XQhenW

group, and a pyridyl group, peridin group which may b
subst i tut%d‘"ﬁf@ﬂy&ﬁég‘oé‘lmﬂhéﬁé’&ﬂoiy P@FBéfﬁa{éﬁlaﬁo griothS or "é/zhydrf’éﬁy

group, ViiMua*q,merghopiae-group which may be substituted by a | ower alkyl
group, viii) thionnrpholino group which may be oxidized, ix) piperazinyl
group which may be substituted by a | ower al kyl group, a hydroxy-I| ower

al kyl 0 al r yl C I ar
oot o PR oA, S B B DY B1SCRBL ey

i mi dazol ieihmdr agryaienatli) chh-wavg niyd adabé pier uESHSbip/ 2- 87 §r GUPS) sel ected from
the group consisting of a |ower alkyl group and oxo group, 8) a |ower
al kenyl group which may be substituted by carboxyl group or an am de or an
ester thdéreofpnled) 2an: amin@, @F@Uphkaobenapybe ~-4ulidt Btueedybynadgobayp

sel ected the gro on |st|n |) ap nyl,_ 9 p, 't% a | owner

al koxycar onqi’ﬁgbunyqﬁlﬁ) %epgwer aﬁﬁahes Eggné g%ggprb " a car banoyl
group whmmampmﬁ b238ubst- (Rutced iy larbbwer ozl iy K @anpmethylbomEﬁoxy—

al kyl - pheny V r al kano QU a l ra up,
vii) a |§ﬂe?3§1 éﬁ%ﬁekP8X5?“§ﬁ8Y@5.? gkeﬁﬁlogg?ba%bylE%&%up'ﬂz chg%gy be
substi t ut@di‘by &lbowerHal kyl group, - 209 Repl acenent Sheet °~ 19 July

2002 10) a carbanoyl group which may be substituted by a | ower al kyl group,
a hydroxy-1|ower al kyl group, a norpholino-Iower alkyl group, a phenyl -1 ower

al kyl grepanpiea bover Nal(lszar@e@ubmaybbgh@up,l)l:ma suﬂnéaﬁpylengewaywhl ch
may be substituted by a group_consistin i) a lower alk group, ii) a
benzoyl lﬁyaWQW?FhQXWéRQFnaﬂﬁokyEQ?BMgQFa@FBEp E3Md T2§ glﬁoﬁﬂﬁ Bl kanoyl
group, 12) a lower al kenyl oxy group, 13) a |ower al kyl enedi oxy group, 14) a
pi per azi nyl car bon group which may be substituted by a | ower al kyl group,
15) a Io@‘ranmll@ang@@ ngou;a 616} chyanebgraapl) 17y (4. BoReEhalrprEAPSYgr oup,

18) 3 | ouerAbkanesunlanyh, oD ahifel oksnsahley! sub! b aroup, and 20)

a group of th wherein g Is an integer of 2 or 3, b)
a pyridyl group which may be substituted by a | ower al kyl group,

Example 241: N~ (2,6-Dichlorobenzoyl)-4-(2,3-ethylenedioxy-6-
methoxyphenyl)-L-phenylalanine: ESMS m/z 502 (MH"). mp. 218
o

C.

Example 242: N-(2, 6-Dichlorobenzoyl)-4-{2, 6~-dimethoxy-4-
[ (methylamino)methyl]phenyl]-L-phenylalanine (TR-14454)

1) A mixture of 2,6~dimethoxy-4-{ (t-butyldiphenylsilyl-
oxy)methyl]benzeneboronirc. acid (5.2 g), N-(2, 6~ -
dichlorobenzoyl)-4-bromo-L-phenylalanine ethyl ester (1.71
g), Pd(PPh3)s; (0.44 g) and K,COs (1.59 g) in DME/H,O (20 mL/
0.5 mL) was heated at 80 °C for 24 h under N-. The mixture
was worked up and purified 1n a similar procedure as
described in . Example 8-3) to vyield 2.9 g of N-(2,6-
dichlorobenzoyl)-4-[2, 6-dimethoxy-4-[ (t~
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c) a thienyl group which may be substituted by a group selected fromthe
group consisting of: 1) a halogen atom 2) a |lower al kyl group which may be
substituted by hydroxyl group, 3) cyano group, 4) fornyl group, 5) a:lower
al koxy group, and 6) a | ower al kanoyl group; d) a benzofuranyl group; €) a
pyrinidinyl group which may be substituted by a | ower alkoxy group; f) an

i soxazol r whi ch may. be substitute al.k roup; .and - 210
~~1, ~~ ~¥) g’ ‘%@d]ee{bye]r%’rﬂt greem ng}wfb‘g}é 3‘) eer ollaél grouﬁt\mllch may
be substletsiﬂead by smd ouerz aﬂ«pxwﬁnbonyl gr oup, or a pharmaceutically
acceptabl e salt thereof; and a phar c uti cal ﬁcce ta Ie cahFler &h

erein

di luent. 13. fﬁe gﬁarﬁﬁcédﬁié§1 0 E tP8n & c5 U ¢t aChteane

the chemavest (pcd UGS isn forAul@Qf ImiA] - wkS Zd6ed )tet‘!ra‘buR@anuncnIuﬁ R2~Q H
Ra [I_Al R3 wherein synbols are the same as defined above

phar macedti"eA donirbsi ¥ i B atclr dindHid dngdsh & 2Gft AR ?h@lﬁFBngthat

when RingtAyred PEAZONey i NaH heagi agaparaeédsub@t itHe edeyd dlle MRERY!
group in the 3- and the 5-positions or in the 2- and the 4- p03|t|ons 15.

The pharﬁﬁH@d@#ﬁblb@bn§6§PﬁFéﬁl¥8coTH?ng‘?%P?ﬂEnlﬂ f?aqﬁ“PﬁxPﬁé E8OPEi onal
provi so tgwat) When ?&qu hsgg bgnzene Ni g, 6tN&HidI@Henzoyhstist yped-i n at

| east one of 2and positions.
dimethoxy-~ -(hydroxymethyl)phenyl]—L—phenylalanlne ethyl
ester. ESMS: m/z 532 (MH').

3) A mixture of the product obtained above (1.8 g),
CBry (2.25 g), PhsP (1.78 g) in CHyCl, (20 mL) was stirred at
0°C overnight. The solvent was evaporated and the residue
was purified by column chromatography (silica gel; eluent:
hexane-hexane/EtOAc 10%) to give 0.9 g of N-(2, 6-
dichlorobenzoyl)~-4-[2, 6~-dimethoxy-4- (bromomethyl)phenyl]~-L~
phenylalanine ethyl ester. ESMS: m/z 596 (MH').

4) A mixture of the product obtained above (0.15 g) and
MeNH, (2M THF, 0.8 mL) in CHzCl, (3 mL) was stirred at room
temperature for 4 h. The crude mixture was purified by
preparative TLC (silica gel; eluent: CHyCl,/EtOH 9.5/5 with
few drops of NH,0H) to yield 45 mg of N~(2, 6-
dichlorobenzoyl)-4-(2, 6~dimethoxy~-4-

[ (methylamino)methyl]phenyl}-L-phenylalanine ethyl @ester.
ESMS: 545 (MH').

5) The product obtained above (0.093 g) was hydrolyzed
with LiOH (2N, 0.175 mL) as described in Example 1-5) to
give 75 mg of the title compound; mp. 274 °C. ESMS: 517 m/z

(MHY) .

The following compounds {(Examples 243-252) were
prepared in an analogous manner as described in Example 242
by replacing MeNH; with the requisite amines.
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16. The pharnmaceutical conposition-according to claim 12, wherein,kthe o
chemical structure is formula [1-B]: R6 RZ Ofl Bl COOH R~ i Rs wildreflih ciiiZ
synbols are the sanme as defined above. 17. The pharnaceutical conposition
according to claim16, whereirn - 211 T~ ?n ~7 Repl acenent Sheet 19
July 2002 R1 is hydrogen atom a hal ogen atom carboxyl group; carbanoyl
group; nitro group; an am no group which may be substituted by 1-2 groups
sel ected fromthe group consisting &fBEF 48] ower al kyl group, 2) a | ower

al kanoyl group, 3) a hal ogenobenzoyl grgep Lower al koxycar bonyl

group, 5) a |ower al kanesul fonyl group whi bee substituted by a

hal ogen atom 6) a benzenesul fonyl gro may be substituted by a

| ower al kyl group, a trihal oge o-I:wer ylOogeoup, a hal ogen atomor a

| ower al koxy group, 7) thiophengs yl group, 8) a carbanoyl group which
may be substituted by a | ower INGretip, a | ower al kyl - phenyl group, 9) a
t hi ocar banmoyl group whi ch nmay g~ Bstituted by a | ower al kyl group, phenyl
group, a phenyl-lower alkyl group. 10) thiazolinyl group, and 11)
sul famoyl drExammie diR'may bd Rstibstituted by a | pReysaE&y|l group; a
pyrrolidinyl group which may be substituted by oégo LPHPas@ Pyrrolyl group
whi ch may be_substitjuted by Ja group selected frpmthe group consisting of
1) a | ower |[@4&Enoyl |grangH whi c y be substituf¥8: by/a havogem )at pm 2) a
hal ogen atgdm 3) forjnyl grodp, 4) a |l ower aJ kyl group which may be

substitute frhhyd%fx%:“nga{, a—thfeayt—groupr Slaﬁ?ngﬁyI!ﬁﬁqap whi ch
1 )1 grou

may be subgtituted Hy a Tower—gl k roup; a thjazoly p; a ‘pyfazolyl
group; a pyrazinyl droup; on a i@yl group; RZ is hydrogen atom{a | ower
al kyl grou athalo at g RSJjs hydrogen—a I f7L0F tkyt—ygr oup or
a hal ogen aE%%% R6 iéqgkb enyl gL@Lp whi ch may Hggéu étit?ﬁegM%? 2t, 4-,
and/ or 6-pgsition off the ph?nyN graoup by a group selected fromthe|group
consi sting jof: 1) alhal ogenjato 2) a |l ower alkoxy group which may be

substituted by a grqup sel egted f the group consisting of i) a garboxyl
group or amn 24a de of -»domet ﬁhr_x\tm(«mgﬁomﬁ AydriomyT @Y oup47 - (B3
247 -COOH | -N(Me)CH,CH,;N(Me)2 [MS: m/z 588 (MH")
_ 7\ : 586 *
248 COOH | _\ " \-Me MS: m/z (MH™)
A W—
249 -COOEt | _\ "\ MS: 614 (MH)
N A mp. 148-150.5 °C
2HC1 salt:
mp. 235 °C (dec.)
250 ~COOH | _ /) ~_OH MS: m/z 616 (MH")
251 -COOH o) MS: m/z 614 (MH")
—N N)LMe
252 ~COOH | _ /"~ Me MS: m/z 614 (MH")
—/

Example 253: N~ (2, 6~dichlorobenzoyl)-4-[2, 6-dimethoxy-4-
(thiomorpholinomethyl)phenyl]-L-phenylalanine
1) A mixture of 2,6-dimethoxy-4-(thiomorpholinomethyl) -
benzeneboronic acid (1.r qy), N- (2, 6~-dichlorobenzoyl) -4~
bromo-L-phenylalanine ethyl ester (0.71 g), Pd(PPh3),s (1.0
g) and K,CO3 (1.00 g) in DME/H,O0 (10 mL/ 0.5 mL) was heated
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Repl acenent Sheet 19 July 2002 iii) a cyano group, iv) a halogen atom v)
an am no group which may be substituted by a | ower al kyl group, vi) a
pyridyl group, vii) a thiazolyl group which may be substituted by a | ower
al kyl group, viii) an isoxazolyl group which may be substituted by ajho®d;
al kyl group, |x) a pi peridyl group which may be substituted by a | ower
al'kyl group, g9 & pi:/{glf%' H W OP. WhifD K AEeSUBST Lithed by ddpuer

al kyl group, xi) phenyl group whith may be substituted by a hal ogen atom
xii) a fupplrigiedp, aoacmo)lra; tto etlyéd grmmumddeem)ltmd owerE;edrrk:d)ey a1 oup,

3) a Iomer al kyl be su |t t el ec from
the group ¢ ongistﬁﬁbqg? § gsh géﬁ % ﬁBé?5§€ $%€ F
car boxyl gumamh@my&m—amnibmmrgmmhﬁﬂbméthbenpaényuv}Lapméw¢maxﬁdmﬁey group,

whi ch tituged b lected fromth
5 oup conSEedngsF . MBhor? ATHS 1 oupt S hyBl o bW ALy g o

(1 oner al%ﬁla@bqobogou@r al kyl group, phenyl-Iower al kyl group a phenyl
group, and a pyridyl group, vi) a piperidinyl group which nay be
substituted byZ2a IHwerpabdytenebdiexpedr ebpyean0oxd @nowzsorhyaitnidraed/

group, hql_i C e;skbst ittt IkyI
group, V|¥%f%tgggﬁog hggﬁgoggggulnwﬁxgﬁglg bgpoééd 2@% 1t3%/()qndplperazmyl
group mhlchtﬁaycbmpsubgtltﬂsaﬁ bw/a EﬁﬁeKMaHkyl group, a hydroxy-I| ower

al kyl group, a |ower al kanoyl group or a phenyl-Ilower al kyl group, x)
pyrrolidinyl group, which may be substituted by oxo group, and xi) an

i m dazol i di nyl Typeoupfahiohingy beomp@wmd$uta¢xhwple3 gauﬂ36BEIe&ma@ from
t he group |st|n of a I wer al k rou r QUR am _no
group whi € %8 av v <Be g‘ubstl fured By 4 egrr gdup ats)eﬁcrht ?‘o%%ta %Qz o
consistingsaffmpmarpm@mﬂlqywmqarUMdgzmduammahﬂ .koxycar bonyl group, iii) a
| oner al kanesul fonyl group, iv) a carbanoyl group which may be substituted
by a | ower al kyl group or a |Iower alkyl-phenyl group, v) a | ower al kanoyl
group, Vi Exampbweer abkyl gNeup,6—DZ&BloroE@ptaanfWH[Zﬂﬁﬁdiméihhﬂy¢42002

vii) a |ower.alkenyl .grou and_viii o) whi ch be
Subst | t Ut eq-bg T B ARy T0 BBV L BAF AR s A o ey b
substitutedHby a | ower al kyl group, a hydroxy | ower al kyl group, a

nor phol i no- 1 ower al kyl group, a phenyl-Iower al kyl group or a | ower

al kanesul fonyl group, and 6) a sul fanpbyl group which may be substituted by

ia gr oupI Eanshﬁléng ?B5i:) awl-comgs_—aﬁ&mogwumoyi)) &rne,rszmdme%m@ 4ii) a
bhar maceut 1 Hal-GonEbef L FEhna ERGr b hEPRem el b i A i R FEM RB ar e

sel ected fmyenbBhe (group consi sting of a) hydrogen atom b) a hal ogen atom
c) a lower alkyl group which may be substituted by a hal ogen atomor a
(hal ogenobenzoyl )am no group, d) a | ower al koxy group which nay be

substit ut Edahpla haw@en at-qrm, 62)D i Hlidricbedzafl,) -f4)- (@n cadili e tGosiyps- 4whi ch
may be substitut u el_ec ed fr n1the ar con5|st| of 1) a
| ower al k Plﬁ?ﬁbgl“? eﬁhw&aﬁg ng AGyP GPS&G agying; hag§§§nob@ﬁfoyl dr oup,
4) a | owergmatkoxycarbonyl group, 5) a | ower al kanesul fonyl group which may
be substituted by a hal ogen atom 6) a benzenesul fonyl group which may be
substituted by a |l ower al kyl group, a trihal ogeno-Ilower al kyl group, a
halggen ?Eﬁamplea | pser al koxy, g#pﬂ@hlgzoifwﬁwﬁuﬂkﬁﬂmz(Hﬁﬂlmyﬁmd&y—ar a

car banoy r ou su itute a | ower ower
aIky_,pheﬁ@?rﬁgﬁﬁg“°©?t5y{h?%%%Yignhy?hiﬁ¥£h}%ﬁﬁQﬁrn§%§%% SUBZ?It%téd by a

| ower al kyMHYr oup, phenyl group, or a phenyl-Ilower al kyl - 214

Example 258: N-(2,6-Dichlorobenzoyl)-4-[{2,6-dimethoxy~4~-[(4-
benzyl-l-piperazinyl)methyl]phenyl]-L-phenylalanine; ESMS:

m/z 662 (MH")
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~(I n Ci~ t_ Replacenent Sheet 19 July 2002 group, 10) thiazolynyl group,
and 11) a sul fanoyl group which may be substituted by a | ower al kyl group;

g) a carboxyl group, h) a carbanmoyl group which may be substitutedkgy B e
| ower al kanesul fonyl group, i) a | ower al koxycarbonyl group, j) a aAéL evuL
group, k) a lower alkylthio group, 1) a | ower al kanesul fonyl group, m a

sul fanoyl .grou n) phenyl grou 0) a rrolidi oup i ch y be |
substitut%gaﬂgggxo 6$3Up, ﬁy‘g'gyB?SPé?fag%ﬁﬁoﬁk%cﬂyk%3£6§“§ ﬁXﬂ?@d by a
group sel ¢¢cued-Binathheagintpmeongl spheagy Df -1 pleerd oMeraralnkanoy | egprip whi ch

may be substituted by a hal ogen_at om al ogen ato ) fornyl group,
and 4) a TohBF AYRYPCHLBERIGhI oWy %ézsg%gt‘W%?édmﬁynhﬁgréxﬁ:group, q) a
t hi enyl group, r) a isoxazolyl group which nay be substituted by a | ower
al kyl group, sz a thiazolyl group, t) a pyrazolyl group, u) a pyrazinyl
group, v)Exampiedyl 2§Peup, Nahd: &y Dhghkit oxgbenrzoub) - Rl 3 .$sdimetthedk irdom t he
group congj st | : L, Qr ) al k r bonyl oup
whi ch may?;%gﬂgggg?{l?ﬂfgéﬁgg{/&%%%&%%weg@)h%alor?l\q% an g?r%{ig gro)lﬁaps k i ch may
be substibudedchyoaiteneksis kyh/grodp, (M) )a mpweR06yEl Bl koxycar bonyl
group, d) a carbanmoyl group which nmay be substituted by a hydroxy group or
a | ower al kanesul fonyl group, and - 215

Example 261: N-(2,6-Dichlorobenzoyl)-4-[2, 6-dimethoxy-4-

(morpholinomethyl)phenyl}~-L-phenylalanine ethyl ester
hydrochloride; ESMS: m/z 601 (MH'); mp. 177.5 °C.

Example 262: N-{2,6-Dichlorobenzoyl)-4-(2,6-dimethoxy-4-[(1-
piperazinyl)methyl]phenyl]~L-phenylalanine

1) N—-(2,6-Dichlorobenzoyl)-4-[2,6~-dimethoxy-4-[ (4-tert-
butoxycarbonyl-l1-piperazinyl)methyl]phenyl]-L-phenylalanine
ethyl ester was obtained in a similar method as described in
Example 253 by replacing 2,6-dimethoxy-4-
(thiomorpholinomethyl)benzeneboronic acid with 2,6~
dimethoxy-4-[ (4-tert-butoxycarbonyl-1-
piperazinyl)methyl]benzeneboronic acid.

2) A solution of the product obtained above (0.09 g) in
CH,C1l, /TFA (5 /3 mL) was stirred at room temperature for 3
h. The mixture was evaporated and the residue was
partitioned between EtOAc and satd. NaHCO3. The EtOAc layer
was washed with water, dried and evaporated to yield 70 mg
of N- (2, 6-dichlorobenzoyl)-4-[2, 6~dimethoxy~-4-[ (1-

___piperazinyl)methyllphenyl]-L-phenylalanine ethyl ester.
ESMS: m/z 600 (MH').

3) The product obtained above was hydrolyzed in a
similar method as described in Example 1-5) to give 50 mg
the title compound. ESMS: m/z 572 (MH").
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19 ,~. ~~ Lr-~; ~? Repl acenent Sheet 19 July 2002 e) a tetrazolyl group. 19.
The pharnaceuti cal conposition according to claim 18, wherein Ring Ais a
benzene ring, Qis a bond, Wis a -CH=CH group, Rl is selected frogmthe ...,
group consisting of: a) hydrogen atom b) a halogen atom c) a | owe aﬂﬁ%l““*
group, d) a |lower al koxy group, e) nitro group, f) an am no group which may

e DSt ebidhid % ¢ Onpup: SEISChPth IR AN Al pLp, ONBaldng, o JL) a | ower
al kyl group, a lower al'kanoyl "group, a | ower’ al koxycarbonyl group, 4)
a | ower dithamasuichodyinogrediny lwphen vidy Lbe suhsitE antied Sy oxikdal 6gédBat om 5)
a benzen | fonyl -ar whi e ,sybsti_t a_ower al kyl group, a
trihaIog%%%—%b&é(6aﬁgéﬁl§F€%%Pg§¥ﬁglggﬁ%’éiéﬁbggjgxwoﬁer al koxy group, 6)

t hi ophendshlicowyiphgilanpmethya ) paelngdo yL -gpheumy Lwliagh neay , e dubgtideut ed by a
| ower aI5$%3%youp or a | ower al kyl-phenyl group, 8) a thiocarbanoyl group
whi ch may b QUbstituted by a | ower al kyl group, and 9) a sul fanoyl group
whi ch may be dubstbt ud edsdutal drowerf alNey|2 , graligh lgr ob@nzoxyl) -grdap6k) a

car banoyl.qr whi,c be substituted | quer. _ sul fonyl group,
o o e SR e B TS P B B A ha B R TaahS P gr Sup. 1)
a pyrrol ietthgyl egteup whilhgymaynbenstbst i3 uhed by 10 dcoupder R16was 19

, d~~~ Repl acenent Sheet )

added mCPBA {( 40 mg) and the mixture was stirred for 2 h.
The mixture was diluted with CH;Cl,, washed with satd. NaHCO;
and brine, dried, evaporated and purified by a preparative
TLC to give N-(2,6-dichlorobenzoyl)-4-(2, 6-dimethoxy-4-
{thiomorpholinomethyl)phenyl]-L-phenylalanine ethyl ester S-
oxide (49 mg; ESMS: M/Z 633 (MH")) and N-(2,6~-
dichlorobenzoyl)-4-[2, 6-dimethoxy-4-
(thiomorpholinomethyl)phenyl]-L-phenylalanine ethyl ester
S,S-dioxide (10 mg; ESMS: m/z 649 (MH")).

2) The two products obtained above were separately
hydrolyzed in a similar method as described in Example 1-5)
to give N- (2, 6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4-
(thiomorpholinomethyl)phenyl]-L-phenylalanine S-oxide (17
mg; mp. 162.8 °C. ESMS: m/z 605 (MH')) and N-(2,6-
dichlorobenzoyl)-4-[(2, 6-dimethoxy-4-
(thiomorpholinomethyl)phenyl]~L-phenylalanine S,S-dioxide(7
mg; mp. 230 °C (dec.) ESMS: m/z 621 (MH")).

Example 264: N-(2,6-Dichlorobenzoyl)~4-[2,6-dimethoxy~-4~-[2-
(4-methyl-l-piperazinyl)ethyl]phenyl]-~L-phenylalanine.

1) 2,6-Dimethoxy~4-(2~hydroxyethyl)benzeneboronic acid
was coupled with N- (2, 6-dichlorobenzoyl)-4-bromo-L-
phenylalanine ethyl ester according to the procedure
described in Example 8-3) to yield 1.3 g of N-(2,6-
dichlorobenzoyl)-4-[2,6-dimethoxy-4-(2-
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19 July 2002 nm) ~a pyrrolyl group which may be substituted by a | ower al kyl
group, n) a thienyl group, o) an isoxazolyl group which may be substituted
by a | ower al kyl group, p) a thiazolyl group q) a pyrazolyl group, r) a
pyrazinyl group, s) a pyridyl group, and t) hydroxyl group; R2 is hydrogen
atom or a halogen atom R3 is hydrogen atom or a halogen atom R4 is a) a

carboxyl of pdiPox PRyl P¥RENGL KOXYBRERONYL 28K AEP M Eh ey be. subsisMsut ed by
a |l ower al kyl-am no gdoup, or c) a carbamoyl group which may be substituted

by a | oner™4aF kahesf! group; R5 is selected fromthe group consisting

of : a) hydr ogenzﬁt 231 %@b@dﬂ@&ﬁ@@@ whbGh may 2be pubshit wigd Ay eqy | over
al kanoyl grou a | owner alkoxgcarbonyl group or a |ower al kanesul fonyl

group, c) ¥ 12apRENEVBEP gl 88D, md Haﬁoﬁéﬁeﬁ}k9he§rébﬁ "R UK iRy Was
substi tut e fyed) cBYY XY @.0UP O >@§s gba@?grt%upc il g8l Lul od
by hydroxyl group or a lower al koxy a [ower y group, and f)
a hal ogen @t®nmmikéuirs amphe@yirgé@upthIGh neyr hava. 115u5ubsitmﬁenh&s

selected fromthe group conS|st|;g a) halogen atom b) a fornyl
group, c) RERVHEFBRNFd glsiireen 2170/ ELQAC: ( ()tWL'/eaGQ) . The pepPagdfent

Sheet layer was separated and the aqueous layer was extracted
with EtOAc (3 x 20 mL). The combined organic layers were
dried (MgSO,) and evaporated. The residue was purified by
column chromatography (silica gel; eluent: EtOAc/hexane
3/7) to give N-(2,6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4-(2-
bromoethyl)phenyl]-L-phenylalanine ethyl ester. (1.1 gqg).
ESMS: m/z 610 (MH").

3) The product obtained above (200 mg) was dissolved
in CHCl, (3 mL) and the N-methylpiperazine (0.11 mL) was
added. The mixture was stirred at room temperature for 40 h
and evaporated. The residue was purified by column
chromatography (silica gel; eluent: CH,Cl>,/EtOH 96/4) to
give N- (2, 6~dichlorobenzoyl)-4-(2,6-dimethoxy-4-[2~(4-
methyl-l-piperazinyl)ethyl]lphenyl]-L-phenylalanine ethyl
ester (113 mg). ESMS: m/z 628 (MH').

4) The product obtained above was hydrclyzed with LiOH
as described in Example 1-5) to give N-(2,6-
dichlorobenzoyl)-4-{2, 6-dimethoxy-4-[2-(4-methyl-1-
piperazinyl)ethyl]lphenyl]~-L-phenylalanine. mp. 178.9 °C.
ESMS: m/z 600 (MH").

Eig;ple 265: N-{(2,6-Dichlorobenzoyl)-4-{2, 6-dimethoxy-4-(2-
piperidinoethyl)phenyl]-L-phenylalanine

The title compound was synthesized in a similar manner
as described in Example 264 replacing N-methylpiperazine by

piperidine. mp. 194.9 °C. ESMS m/z: 585 (MH").
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19 July 2002 d) a | ower al koxy group which nmay be substituted by 1) a

car boxyl group, 2) a hydroxyl group, 3) a cyano group, 4) a halogep aqulgmw
5) an am no group which may be substituted by a | ower al kyl group, % vl LRl
pyridyl group, 7) a phenyl group, 8) a thienyl group, or 9) a |ower alkoxy
group, e) a |lower alkyl group which nmay be substituted by 1) an am no group
whi ch may be substituted by a |ower al kyl group, a hydroxy-|ower alKkyl

group, a EKeweheal kyl an?f6j| ower dfk%?r%T%h%hb@r%tbh@h?PZ@thp?‘2?ré‘

pi peri di nyl o) é%HQ [ by a | ower al kyl enedi oxy group,

3) a nDrpﬁépgﬁgggygﬂg%%ﬁpgﬁrﬁ§§ beggﬁﬁgéfguted by a | ower al kyl group, 4) a
t hi omor phol i nolgroup i Mmisktehesul¢fir dfnh?n@ydb@thIQEQQEQYS)*é*%?pérazinyI
group whi gh tiytyt I a ro, dr - r

2yl ar ocmeR AR E R Fhe 1 Lo e D I WP o, TR 288

pyrrol i di bpkegsoop swhi chagmyt be Subkth it ¢dndyhoxyplyenyp) -br37ditnia~

i m dazol i di pyl,. i _may, | stituted,by 1-3 g se t from

t he groupgégngfgfgﬁ h%?aéglg&ér%%%R#E%ﬁbug'g%d%gxoﬁér%gggﬁf) gﬁfaﬁ?ho

group whi ebsnay fhexsdbstietrntigthtby Dhea nhioneural kox ycar bedyto galbopt 29 a

| ower al kgnesul.fonyl gr , a_car banoyl ou i ch e ,substituted

by a Iowe%ga?ﬂ9lw6¥86p @Hfdﬁég ﬁ?ﬁyﬁggﬁgﬁng%rﬁg%¥@ﬁ?dagE%mgrtﬁlkaﬁ%ﬁl

QLQUD, g) m@x:tg\f@r ala\l%!sﬁwu@db%tabkamr agﬁﬁgéybtﬁséupovi@inlf@ha and )

t hi ocar bamoyl group whi ch may, be substituted by a | ower alky roup, g) a
car banoyl €§rBEpRRAch THhg B%Séﬁﬁ§tWP&téﬂaBQlﬁﬁg%e?o%@Fwﬁﬁ?yﬁnﬁgﬁhpgnﬁ) a
hydr oxy- | Queeral kKyth@r eupac3)1 8,1 Ph8! iwaeHeanes i eh Kyb t8-QURIr i9d aand

phenyl - | ower alké% group,. or 5) a |l ower alkanesulfoqgl roup, h% a

sul f anoyl SYPBEBRARFCH ekt Bl stipsti Butdd Byl & ¢ odwsh ?%3?“@‘?’%%,011})5 | ower
al kenyl OXX-QQQ'épdi}nktﬁo&Q?ﬂ%n@'l'ﬂ‘ll.eTﬂ@r@Walgd’rQiU’Fb K) rfe€y@NO grosiPer: 218
... Replacenent Sheet 19 July 2002 1) a lower alkylthio group, and m a

| ower al kANl PFORYPOGr dMF.) 20. The pharmaceutical conposition according to
claim17 or 19p)whgeepRoBhicitS obk VAP HL R O s NydedBy D9 2EOM.iGH a

| ower al kanoyl am no_gr oup, a | ower al koxycarbonyl am no group, 5) a |ower
al kanesul f8nyP8AFR&LEFOUPIMHESRTREY be SUbst i ThR e BY % RISYERE atBAF 6) a

benzenesupf,enyk agl ng,9r eUR Ui CRHIRN RS Sl t Ut eth fiva a dower & kyhe group,
a trlhalogeno-lomer al kyl gro%gﬁ a hal ogen atom or a | ower al koxy group, 7)

t hi ophene§He¢brYie®ii P gy dup, CIBLC LlanMaPEI/d¢ W g It -dh ey DevsubstTe ut ed
by a | oweprakkyl t gL QUPBhpBuh@empal k¥ldheryl gsown, md) adooved) .

al kyl -t hi ourei do group, or 10) a lower al kyl sul fanoyl am no group, R2 is a
hal ogen atom R3 is hydrogen atomor a halogen atom and R6 is a phenyl
group whi ﬁhaﬁgxehave 1-3 pgpstituents \ge ﬁ,%%éﬂ%&%%%yp—&ﬂﬂ,@} gting of
1) a |l ower al koxy group) 2) a |ower alkyl group which may be substituted by
a group sereetbaxypbanyhe-grenpnydadiastingy Nt (me §huetu laf 430 B r oup, a
hydroxy-1 ower gl kylJi o QyQiof LeWer- @ Kyl KBNS+ Q8L > &) Kyl Aoy poegr oup,
pi peridinyl group, a lower alkylpiperidinyl group, norpholino group, a

| oner al k§imstphsyPhenygldup-rhenkilodemngid i b groupin piiper 62imy) @kollp, a

| ower al kyk - .pi i , I raal kanoyl pi e\ angd a

oyt ol di 151 T o Ik SR, o ey R R £ P D B

| ower al kgl dyopupe £ 4pME. carhieerogb lgrtdgm whash sy rleel saubs0i t°at etbiby2h | ower
al kyl group,_21. The pharnaceuti cal conFosition acc rdi%g to claim 20,
wher ei n RECLLONGHr BYeR LArEMPIRD Y £ PMat BYRATAFBRE 4RI B6 N's 2LRY oWdr

a: toxyg ph@wbogégaai aaded:e(Elhlo\)m{F aJ5<|qu) phaleilald@reﬁiumnloe,tﬁx&i ﬁépweian(l

al koxy)-4-[ [N, N-di (1 ower al kyl)am no]l ower al ky en roup, 2,6-di(lower
al koxy) -w%%Qevapﬁ BFﬁéeﬁﬁﬁPJShee?RiLJ£$99§551§L§UF§¥?6gfd ene more

time and the residue was dried under vacuum to yield N-
(2,6-dichlorobenzoyl)-4-(2, 6~dimethoxyphenyl)-L-
phenylalanyl chloraide.
2) To a solution of the product obtained above in THF
(10 mL) was added MeSO;NH, (0.0292 g) foliowed by DBU
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4-1(4-1ower al kyl -1-piperazinyl)Il ower al kyl]phenyl group, 2,6-di (| ower

al koxy) -4-[ 1- pi peridi nyl -1 ower al kyl ] phenyl group, 2,6-di (| ower

al koxy)-4-[N, N-di (I ower al kyl)carbanoyl ] phenyl group or 2,6-di (Ip@epii 7002
al kyl) - 4[ (nmor phol i no) | ower al kyl ] phenyl group. 22. The pharnaceuti cal
conposition according to claim 21, wherein a | ower al koxy group is nethoxy

group. 23. The pharnaceutical conposition conprising a therapeutically
effecti ve dhdﬁh@ b)) . The mixture was stirred at room temperature for

N-(2,6-dichlq ( i ﬂﬂ§yp yl phenylal
N-(2,6-dic Ioro enzgé%téb % g glﬁ%% oxy-Z?glﬁ%r%dlnoﬁé%héﬁ%p %ﬂ?lr?f-pheny
| al ani ne; ¢¥4ébfﬁtwdhl@m@bent@@l)J&ﬁﬁﬂ%ﬁdlﬂ@ﬁhoxyunfpeﬁ by column

(2 6C ol AT BEu Pl B ke BRI hOREEL okt SHIYMESE. pheny

| al ani ne; 3%) and recrystalllzatlon from CH,Cl,/Et:0 to give 25 mg of

V1 &1 ani ner E (2 GG SRR abEho b T, T4 o At mitRoky - (NN ¢ e

di met hyl car banoyl ) phenyl ] - L- phenyl al ani ne;
N- (2, 6-di chl oro-4-hydro oyl)-4-(2 i,met hg hen henyl ni ne;
N-gz 6- d:§ﬂfﬁW%B%nzgyl)ngggzeghéxy g 3hg§y§ﬁx ¥5ﬁéﬁy$éré%ﬁ2e%

N-(2, 6-di fcllumah@w@yéayﬂr(Q—ﬁnéﬁh9@5m@xyﬁbenyh)jdh_:@hgamhabanl ne;

N (2, 6- dlchlorobenzoyd) 3- net hyl enedi oxy- 6nethoxyphen¥ L ﬁh {Ialanl
ne: N-(2,6-di cHidhiebe zooyal) %l(%aﬁyafﬂéiﬁ%tm/)aw( y-ion of NH,0

di met hoxyphenyl ) 5 |- RRERYrhARINE: (5 L, h °C and

N (2, 6- dlcﬂforobehzoyl) jﬁQZ E irlﬂetﬁgfyahéﬁylg Lpﬁghylg %npﬁétUIQZZO

? 9 ~~; ~" wHs-1 s%lﬁepbaceﬁent Sheet B9 Jul y 200820lution of N-(2,6-

N (2.6 g el aros sl (AT popopp! banesul hepybhan 291 BepRaNya gz 6 df met hox
N[ 2, 6- d|®ngK&db[(Q lthnyhsIHFoﬁﬁlﬁamlﬂﬂiﬁﬁﬂd@d]ﬂo(ﬁhé di.rethexgphenyl )
- L- phenyl ad an-ne. A &n | OVEL; luk esLer t@le{:ggd’ overnight at room

temperature. The mixture was partitioned between EtOAc and
water. The EtOAc layer was washed successively with 1 N
HCl and brine, dried and evaporated. The residue was
purified by preparative TLC (silica gel; eluent:
CH;Cl,/MeOH 8%) to vyield 27 mg of the title compound.
ESMS: m/z 489 (MH').

Example 269: N-(2,6-Dichlorobenzoyl)-4-(Z2-methoxyphenyl) -1~
phenylalanine N-hydroxyamide.

1) To a solution of N-(2,6-dichlorobenzoyl)-4-(2-
methoxyphenyl)-L-phenylalanine (0.098 g) and tert-
butylhydroxylamine (0.047 g) in CH,Cl, (5 mL) was added BOP
reagent—0.17 g) followed by DIEA (0.1 mL) and the mixture
was stirred overnight at room temperature. The mixture was
evaporated and the residue was dissolved in EtOAc (30 mL).
The EtOAc solution was successively washed wath 1 N HC1,
satd. NaHCO;, satd. LiCl, dried (MgS0O;), and concentrated.
The residue was purified by preparative TLC (silica gel;

eluent: hexane/EtOAc/CH,Cl, 6/1/1) and recrystallization
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or a pharmaceutically acceptable salt thereof; and a pharmaceutically
acceptable carrier or diluent. 24. Use of a conpound of the forrmula [I] for
t he manufacture of a nedicanment for treating or preventing conditipgs”“
caused by a4 nediated cell adhesion in a patient; R5 R~ Z (CH2)n | J79
R2 A QH-Ra W[Il] R3 wherein Ring Ais a benzene ring, a pyridine ring, a
pyrazine ring, a furan ring, an isoxazole ring, a benzofuran ring, a

t hi ophene ring, a. role ring, or an indole ring: Qis_a bond, a carbonyl
group, a H%ﬁ@? aFﬁ?%gﬁZL8¥8ﬁ% mh?%h n&y Pe slbstitated’by a hy%rgay?'group
or phenyl djradumrabdroveyl jal 4cerpHrerd cgryplenydn ~a-plefl daanah &yl ene)ig oup; n
is an integer_of Q, 1 qr 2: Wis axygen m _sul t a -CH=CH group
or a NeCH %ﬁﬁnﬁé%Xf%i3I59§H§ﬁ“§w8ﬁ¥hr §§P$UrmZ€o%$BR%¥Q and R3 are the
sane or different mndoaneissl ect ethef amdute gial neensiksihieng(®fo30@)q)

: Repl acenent

hyd t b I t - 221 ~ ~ ~~~~"1 ~0]?.
Sheet U170 Hit yEighs I Manall aPksh) st RFiERSHmy e Sandti Eht POy o
hal ogen atefmperad il ogenahenzmd )wds novgsatited)amdd | taver red ke woHup

whi ch ”ayp%%i%ﬂgif'ﬂigexﬁé?ﬁﬁi h%m%%%gt%%?g%hy (silica gel; eluent:

2002
et 02

CH2Cl; to CHpCl,/MeOH 5%) to give 10 mg of the title
compound. ESMS: m/z 459 (MH').

Example 270: (1S)-N-{2,6-Dichlorobenzoyl)-2-{4~(2, 6-
dimethoxyphenyl)phenyl]-1-({1H-tetrazol-5-yl)ethylamine.

The title compound was prepared by following the
procedure described in the J. Med. Chem., 41, 1513-1518,
1898.

1) A solution of N-(2,6~dichlorobenzoyl)-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine (0.17 g), HOBT (0.0.08 g),
DIEA (0.19 mL) and 2-cyancethylamine (0.03 mL) in DMF {5 mL)
was stirred at room temperature under Np. EDC (0.14 g) was
added after 10 min and the mixture was stirred at room
temperature under N;. The mixture was diluted with water and
extracted with EtOAc. The extract was washed successively
with water, 1 N HCl, satd. NaHCO3; and brine, dried and
evaporated to give 0.17 g of N-(2,6-dichlorobenzoyl)-4-~(2, 6-
dimethoxyphenyl)-L-phenylalanine N-{(2-cyanoethyl)amide.
ESMS : m/z 526 (MH').

2) PhiyP (0.21 g) was added to a solution of the product
obtained above (0.17 g) in MeCN ( 10 mL). The mixture was
cooled to 0 °C, and DIAD (0.16 mL) and TMSN3 (0.11 mL) was
added. The mixture was allowed to warm to room temperature,

heated to 40 °C for 1 h, cooled to room temperature and

stirred overnight. The mixture was partitioned between
EtOAc and water. The organic layer was washed with satd.
NaHCO; followed by brine, dried (MgS0O,), filtered and
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e) anitro group, f) an am no group which may be substituted by 1-2 groups
sel ected fromthe group consisting of 1) a |ower al kyl group, 2) a | ower
al kanoyl group, 3) a hal ogenobenzoyl group, 4) a | ower alkoxycaggony Vi
group, 5) a |ower al kanesul fonyl group which nay be substituted

hal ogen atom 6) a benzenesul fonyl group which may be substituted by a

| ower al kyl group, a trihal ogeno-|ower al kyl group, a hal ogen atomor a

| ower al koxyagseaped /) thi aphenesdlsigayl ogwasp, ;ﬁ)rﬁfajbarmyl FAW Wi ch
may be substltut ed by a lower alkyl Jc(%roup or a |l owe 2 kyl - hen/y group, 9)
a thi ocarb ’Ef}p/yo Whi clf iy 3 ed&hbstG tUfned b§t9AF Peragekyt’ B ok

phenyl O;tdpepcﬂ ao mmylmgl ower e &y N-groud iR dddiaeldynyl- 2graup.2, %rld 11)
a sulfanDy group which be substituted by a | ower _al kyl group, g) a
car boxy| Hﬂﬁ)t}b?xé?f‘%lw)d)é’*b?mé]rﬂ estledr (tzhérY@@Petll?)Ylé'&#aﬁ@tg’@G@é 5) a

| ower al ky{ 1 donh @1 Sthe ) ) aggr\qu\erm,eg kanessfopnyl group, k) a sul fanoyl
group, 1) a phenyl roup a pyrrolidinyl group which na% be substituted
B

by oxo group, nj 9r|ao|5§?I1U§|160p°\ﬁhtéﬁ REPIBetsabseinatedbpyea (§r- 0B

sel ected fgpm g h@H@Iﬁ f%qmﬁlﬁéé Nga@éq 1pp@ l@V\@SW«hK?“QMH gh@unum'u% may
be substituted al ogen atom 2) a hal ogen atom 3) fornyl group, and

4) a | onervay k?FlgFSGp i chifayp bt stpePi faPBRaTrBY UARdrEdeyrBup, 8hea

thienyl grpupsuPd aad s@xagebyl GaAHPewBheh MRyshey suhst tufedidy aplgower
al kyl group, 222 ~ 9 ~ra! Repl acenent Sheet 19 July 2002 q) a

t hi azol yl kglf)dm) fyigdpgngz S¥APGAdRs &9 wipydali- APl & ovb, thy &rpyei dyl

group, and-4ppdlye OXYd sl OUR/ 2 Ofod WAy R1, RZ and R3 nay combine w th each
ot her at the term nal thereof to forma ‘| ower al kyl enedi oxy group; R9 is

tetrazolyl group, a carboxyl group, or an am de or an ester thereof; R5 is

a group sel ect efhd r o1&, @rHp EBHEB%HEQ Of i i Pe hyqﬁqg%qqto% 1219

nitro group, c) an amno group wh be substltut ed by a | ower cal kanoyl
group, a.Imwﬁﬁa@&¢oxyma$b@nyulgﬁoumr@¢e%p¢@m@ﬁ dkageshedonyl §rempled) a
hydroxyl oypyp,y €) a |ower al kanoyl group,

Example 271: N-(2,6-Dichlorobenzoyl)-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine 2-(dimethylamino)ethyl
ester; ESMS: m/z 582 (MH").

Example 272: N-(2,6-Dichlorobenzoyl)-~-4-(2, 6-
dimethoxyphenyl)-~L-phenylalanine 2-pyridylmethyl ester;
ESMS: m/z 582 (MH").

Example 273: N-{2,6-Dichlorobenzoyl)-4-(2, 6-
dimethoxyphenyl) -L-phenylalanine 3-pyridylmethyl ester;
ESMS: m/z 582 (MH").

Example 274: N- (2, 6-Dichlorobenzoyl)~-4-(2, 6~
dimethoxyphenyl)-L~phenylalanine 4-pyridylmethyl ester;
ESMS: m/z 582 (MH").

Example i 275: N-{(2,6~Dichlorobenzoyl)-4-(2, 6~
dimethoxyphenyl)-L-phenylalanine i-propyl ester.
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f) a lower alkyl group which may be substituted by 1) hydroxyl group, or 2)
an imno group which is substituted by hydroxyl group or a | ower aigo é "
group, g) a |ower al koxy group, h) a halogen atom and i) 2-oxopyrt 8l |-n)7/+02
group; R6 is a group selected fromthe group consisting of . a) a phenyl
group which may have 1-5 substituents selected fromthe group consisting
of: 1) a halogen atom 2) a nitro group, 3) a fornyl group, 4) a hydroxyl
group, 5) a carHbixylgag owas 6)pubblewer ialtlkoxy gBQlllpt!'AhthI”DfTB.y e (2, 6~
substitute grou Ie t e u of i car boxyl
group or a%mg}r/r]iocfe or %or?'sl st‘gr F?’her €0t etm ’%’Fﬁ]%? oxyl rou lallialrg Y cyano
group, |V)(Qa.1h':al ggenin ZM¥/2- Qd:o-ph)nol’\SNZ/;) Relp) atfenrenls Shreat éﬁ)dJthye 2002
at om gr oup e_su stlt ed b a Iovver aI k Qup,
vi) a pyrl J1urgd‘rodhp,""a\?l i ¥ Wgérf:ﬁl aony’Ifmggt’)rb i yEBEPst ’ut%r “by a

| ower al kykixgroup, was [ )saﬂrunmcazo,bmih gr}tmlp vmas:,h mamd»eosuhﬁ:tl tstladyd by a
| oner al kyl graou a piperi rou be _sybstituted.b

| ower al kﬁ"%’b&?ﬁ‘ rB?F“roth"H%/erﬁﬂ Y up |8Na V%%g h‘bﬁ e

| ower al kWasgrp&l@tthdn@d pheRyleedr RYDANI §hd MRy the .subBhé t Btefcby ayeial ogen
atom xii) a fur Xidi t hi enyl grou n tfé') an r al koxy
group 7) d’alsodo@rsy ‘g '5} ‘:'{A’f)rr ’rﬁig' agi?o"sa{)ti Cﬁtaélﬁ;( sé’laé‘cted
fromthe Qfm&l(émfﬂystddhgmﬂf ¢Hr&n5@d@whﬁtmmuéna thd)’PQ?Me@rrﬁuﬂ/ll)l i)
car boxyl group or an am de or an est r there a | ower al koxy group,

v) an am fBYridud Wi tas M b etanrg ik rtﬁoedSl{?r) f) Gdps Jelledt &F f6m t he
group consdigtiidN@Gddpurddnergldyim /o oups  @dtydroxy- 1 ower al kyl group, a

(1 ower al kyl am no)-I ower al kyl group, phenyl-Iower al kyl group, a phenyl
group, and a pyridyl group, vi) a piperidinyl group which may be

substitut etkdnpia | over al kylgenedi oxy gneu, b ix0L Hodéh 2y 13 -Ry.droxy
group, Vi |C¥. a norpholino group which may be substitut ed by a | ower al kyl

group, Vi iGYeHHSRNSENL ) nd U MiadH ey e Ve Xilz &3 E8itx) pi per azi nyl

group whi ch mayriRe SUbsd i tahssuRy BalopBEpalkul idr aUpand 1B¥ELAX YahAwer
al kyl group, a |ower al kanoyl group or a phenyl-lower alkyl” group, Xx)

pyrrolidi A BramplanildR ney BEPdassndt ud arF By kb Q%Bﬁpcyé?r%d’hﬁlx)anﬁﬁ

i mdazol i digmy. oH/QUR Wi Gfytey be substituted by 1-3 groups selected from
the group consisting of a |ower alkyl group and oxo group, 8) a |ower

al kenyl group which may be substituted by carboxyl group or an am de or an

ester thereof, 19) anfamagl%our&a«k}s&&h@@y tegxgull@ate'st utzembzfs & or QMEe _
sel ected from the group consisting of i) 709 ~ o~

4 Repl acemEfragiesbtinoa Jghpilea? method as descrlbed in Example 1 or
Example 2, replacing 2,6-dichlorobenzoic acid or 2,6-

benzoyl chloride with an appropriate substituted benzoic

acid or acid chloride thereof.

TABLE 19

MeO. i'ﬂ
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phenyl group, ii) a | ower -al koxycarbonyl group, iii) a |ower al kanesul fonyl
group, iv) a carbanoyl group which may be substituted by a | ower al kyl

group or a |ower alkyl-phenyl group, v) a |ower alkanoyl group, vijga | meED>
al kyl group, vii) a |lower al kenyl group, and viii) a thiocarbanoyl grogg

whi ch may be substituted by a | ower al kyl group, 10) a carbanoyl group

whi ch may be substituted by a | ower al kyl group, a hydroxy-Iower al kyl

group, a norpholind-Eeueplal Kyl groupt a phenyl -1 ower allkyl group or a

| ower al kanesul fonyl group, 11) a s nmoyl grjoup ich jmay be substituted
by a group consisting of i) & | owf group, i a benzoyl group, iii)
a | ower al koxycarbgpnyl group,) and i | ower fal kanoyl droup, 12) a | ower
al kenyl oxy group, 13) a IomeJ al kyl'enedi oxy grjoup, 14) 4

pi per azi nyl carbonyl greup whi[cltinmay be substitfuteddsy a || ower al kyl group,
15) a | ower al kanoyl group, 16A\¢gyano group, 17) a lower| al kylthi o group,
18) a |ower al kanegul fonyl gn d 19) a | ower jal kyl sul fijnyl group, and 20)
a group of the forfula: -( 7)- OMenherein q ijs an |nteger of 2 or 3, b) a
pyridyl group whi cl 7 b toted by a ﬂ#@%h group, c) a thienyl
group which may be|substitute¢dpy a group selected romijt he group
consisting of: 1) & hal ogen 2) a lower gl kyl groug which may be
substituted by hydfoxyl group, pgyano group,| 4) fornylf group, - 225

Repl acenent Sheet 1 {11 ~D~~410 Juy—2002 - 5) r al koxy group, and

6) a |ower al kanoy| grédp; d) ?enzofuranyl reﬂﬁﬁo

280 1-Pr 448

Cf

281 1::]/ 420

282 NCT::I/ 431

283 MeOT::j/ 438

284 1::]/ 451

285 Ci 498
LMOJ:EI/

286 Cl 498

ﬂ—rm-Pro/@/

The following compounds (Examples 287-290) were

prepared in an analogous manner as described in Example 2
by replacing (S)-2-phenylpropionic acid with properly
substituted 2-chlorobenzoic acids.
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e) a pyrimdinyl group which may be substituted by a | ower al koxy group; f)
an i soxazolyl group which may be substituted by a | ower al kyl group; and Q)
a pyrrolyl group which nay be substituted by a | ower alkoxycarbonyf gr@yp5$,
or a pharmaceutically acceptable salt thereof. 25. The use according J L a002
claim 24, wherein the chem cal structure is formula [I-Al: RS s R~ Z (CHZ)n
"WJ RRz AQH-Ra [I_A R3 whereinaﬁéﬂgoh are the sane as defined above.
26. The use according to claim 25, t provi so that when Ring Ais a
benzene ring, the ring is not substituted witph
the 5-positions or in the 2- and the 4-positi
claim?25, with the additional proviso thd eh Rhng Ais a benzene ring,
the ring is substituted in at |eagt ®ne - @M@ 6-positions. 28. The use
according to claim?25, wherein é€§39hﬁ éél structure is fornmula [I1-B]: Rs
RRO] HCOHR-i Rs - 226 1~N-~8FCRepl acement Sheet 19 July 2002
wherein synmbols are the same & i ned above. 29. The use according to
claim 28, wherein

et hyl group in the 3- and
4; 27. The use according to

Example |R' m/z
287 @N_ 475 (MH")
288 Cl 543 (MH")
-
ol
289 COCF, 569 (M-H)
/ ——
290 CHO 501 (M-H)~
-

Example 291: N-[2-Chloro-4-(2-hydroxymethyl-1-~
pyrrolyl)benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine.

The title compound was obtained from N-[2-chloro-4-
{2-formyl-l-pyrrolyl)benzoyl)-4~(2-methoxyphenyl)-L-
phenylalanine methyl ester by reduction with NaBH; followed
by saponification with LiOH as described in Example 50. MS
m/z: 503 (M-H) .

The following compounds {(Example 292-293) were

prepared in a similar method as described in Example 2.
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Rl is hydrogen atom a hal ogen atom carboxyl group; carbamoyl group; nitro
group; an am no group which nmay be substituted by 1-2 groups selected from
the group consisting of 1) a lower alkyl group, 2) a |ower al kandyf .gf'oupii
3) a hal ogenobenzoyl group, 4) a | ower al koxycarbonyl group, 5) a |ower

al kanesul fonyl group which may be substituted by a hal ogen atom 6) a
benzenesul fonyl group which nmay be substituted by a | ower al kyl group, a
tri hal ogeno-1 ower al kyl group, a hal Ot adbm or a | ower al koxy group, 7)

t hi ophenesul fonyl group, 8) a carbanoyl group which nay be substituted by a
| ower al kyl group, a |ower alkyl-phenyl group, a thiocarbanoyl group

whi ch may be substituted by a | ower alkyl 7 phenyl group, or a
phenyl -1 ower al kyl group, 10) thiggol4dn grou®Meand 11) a sul fanmoyl group
whi ch may be substituted by a | owgr al kyl roup, a pyrrolidinyl group which
may be substituted by oxo groupMoI@ﬁg Broup whi ch may be substituted
by a group selected fromthe ggeup#consisting of 1) a | ower al kanoyl group

whi ch nmay be substit ut hal ogen atom 3) fornyl
group, and 4) a | ower EFEVPlGr db mhrch be supstituted by hydroxy
group; a thienyl groupsg | may be substituted by a

| oner al kyl group; a thlazolyl rdhpw+a pyrazol yl| group; a pyrazinyl group;
or a pyridyl group; R is hydrdgeR atom Ja | ower fal kyl group or a hal ogen
atom R3 is hydrogen @§pem a I gWwep al Kyl |[gfeyip or] a hal ogen atom R6 is a
phenyl group which na% be substl|itdted at {2-, 4-, land/or 6-position of the

phenyl group by a group sel ectdd_f thg group consisting of: 1) a hal ogen
atom - 227 19 ~~ +7y_ ' Regl acenent Sheet 19 [July 2002 2) a | ower

al koxy group whi ch may be substrtuted by a group selected fromthe group
consi stin i) a8 carhbox rou n am ster t hereof, ii)

hydr oxyl Tg j494:a Ny 6999168]& e”aFor’Yi% éerﬁg mP~v) an ami no group

mhiﬁh W&Y%ﬂméﬂﬂﬁﬂ%ﬁ?gﬁ?jtAQiTHﬁM%UJ@ﬂQ&Lﬂ%@@pW\H) a pir:dyl group, v;r)
a thiazoly group ich may be substitute a Lower al kyl group, viii) an
i soxazol yi group Mhi B e B ST POt X&)Iawép “BERPP-group, ix) a

pi peri dyl tgﬁ@rg/lkurc—mrmmrﬁe s tridyutueds @\rseollwerlal KYbHON 9YPmLX) @
pyrrolidinyl a#fup whi ch nmay be substituted a | ower alkyl group, xi) a
Dhenyl ' ar G B oh Sy B S LTSt S IPOR dogehuALem TRH § P URy]
group, xiigep.a theepyktdrQURasaRd rfeM) t8 EOWERT KO {FeQURo3) @ .l over

al kyl group which may be substituted by a group selected fromthe group
consi sti ngféfer coplHalgoden rtamt snpe tayrdrex phegselpenti wyscar boxyl group or
an am de qJ, tef e i loner. ; gl kaxy.,g V) an am no group
whi ch may bgﬁgﬁihrtute Epgk%}&%ﬁgﬁfg%gglgéggd Yr%%?? e group consi sting
of a | owerchglomat agrawpy & Siidrasx pledvee lalekyl: Hesape bo(hewene/EtOAc

al kyl am nq).+l Io I r UR. (a_ | ,group,
and o pyr i S Y e eIy B B B 20ea by o
| ower aIkyﬂtmﬁﬂhhqu1yﬂ&manueHMMd grsoey dr7 6d myuroxysgSoup/zvboo MH".

mor phol i no groupy Wi K%%n%e ?gbﬁﬁif“R%% bXdﬁ howes af kyl, HEEQBR’ mhé')
t hi onor phol i no group WA C may be oxi di zed, ? pi per azi nyl "group Irch may
be substi trcsddsy aebtaweedaldddvegr 6dpd amhydnoxyﬁhﬁmer(dethgroupTha | ower
al kanoy! REGURQY (B POSIMd Qe By o QLoun: oK) BYET OLLA! BYLoGEQURAMNT F
may be substituted by oxo group, and XF) an im azo fdlnyl up 'ch may
be substi fliteedrdyidue greupsi setlettcedrhr 6He€he glr(bupJLd:oras'lcthhgi ofttall ower
al kyl groyp, and 0 )i ARG g d a

gr oup selected Fgﬁﬁpghegg?oﬁpiﬁpnsrs?r%éﬁo?@bgn 8g%eg fgyggé t(‘,S'Alrgrﬁ)ugyl

al koxycar b@syladgesipandi ithea migiatre 928 Sthepﬁa@eHEﬁwNBheempigaQury 2002
al kanesul fo%wmg;mup, 1V @rcqarmi ngQg'pazrfalesha%y z} jatedsby a

| ower al kyl grodp or a |ower al henyl group, v) omer al kKanoy group,
vi) a | owerxtakkyledgr suph vEEPAQ- Iowem“alwéﬁypcgroups a%dl@ﬁerNamSO4,

t hi ocar bangyl u i ﬂgy SUbst | i vl g 5) a
car banoyl @&goﬁg%ah%cwne% s%gjstltute% l%eb woa\?\serfgyfifﬂaéégr% E8Yan

hydr oxy- | Pmaﬁbymaghoudﬁxﬂkﬂﬂrm@ﬁrn@lpem9r @EkyhegNUUpheaaphéEyDAbomer
al kyl group or a | ower al kanesul fonyl 9 L4P, and



6) a sul fanmoyl group which nay be substituted by a group consisting of i) a

| ower al kyl group, ii) a benzoyl group, iii) a |lower alkoxycarbonyl group
and iv) a |lower al kanoyl group. 30. The use according to claim 24, & elnﬁ
R1, R2 and R3 are selected fromthe group consisting of a) hydrogen aty U0?

b) a halogen atom c¢) a | ower alkyl group which nmay be substituted by a
hal ogen atom or a ( hal ogenobenzoyl)am no group, d) a | ower alkoxy group

whi ch may be u edyb WPoyA)y -3 NisLEQ HQRUR¢ hfi b am no
gr oup whi ch l§ QéegES%%SEtﬁ%gahﬁvggﬁgxg%huﬁgqse egted erHIthe gP BB
con5|st|ngLoélaglmelQWWNleﬁSQﬁr‘qﬁﬁ@meZ) aESU@er”deéﬁ@yHM@rbup, 3) a

hal ogenobenzoyl -, gr 4 I o] ar OUR orP) I

al kanesul f onyl %gOEEQMhI%%ﬂE ggﬁéogkﬁs?%ﬁhtg yrgéhaggbentg?ogﬁ%gfcé
benzenesul dlonyinen oalpowhi kb ﬁaylbels@bstpt@@@debydaStDmbedauhyﬁxgm@dp a

tri hal oge omer kyI p, I m.or oxXy group, 7)
thiophenegﬁ #oﬁyrj oUpIggﬁy nB%Iggnnaﬁﬁ f ppmhlg (£3:§ubst|tuted by a
| ower al kyl group, a |ower alkyl-phenyl - 229 - J JL 200? Repl acenent
Sheet 19 JuI 2002 ou 9) a t hi.ocar bano o] ich may be substituted
by a | owerEX3RE} %hl él R IGIGE OP6 2 ¥§ﬁeﬁyHBV§h wer al kyl group, 10) a

thlazollny&l@ggngkyﬁﬂghﬁﬂj Exﬁaﬂaﬁwymylaggguaemhlch may be substituted by a
| ower al kyl group; g) a carboxyl group, h) a carbanpoyl group which may be

substituted by B¢ okt @l Remeeund orad RERPC] )in foiePlAfKkoR§BRARBOAY

0 000 1) (B EPIS h SULhg Ho 2 L04eTo7
Example 296: N-(2,6-Dichlorobenzoyl)-3-ethyl-4-(2-
methoxyphenyl)-L-phenylalanine.

1) To a solution of N-{(2,6-dichlorobenzoyl)-3-(1-
hydroxyethyl)-4-(2-methoxyphenyl)-L-phenylalanine ethyl
ester (0.08 ¢g) in CH3CN (3 mL) at 0 °C was added Et;SiH
(0.075 mL) followed by BF3;.Et;0 (0.0197 mL). The mixture
was warmed to room temperature and stirred for 1 h. The
reaction was quenched with CH30H/H;0 and the mixture was
extracted with CH,Cl,. The organic layer was dried (MgSO4),
filtered and evaporated. The residue was purified by
preparative TLC (silica gel; eluent: EtOAc/hexane 1/2) to
give 39 mg of N- (2, 6~-dichlorobenzoyl)-3-ethyl-4-(2~-
methoxyphenyl)-L-phenylalanine ethyl ester. ESMS: m/z 500
(MH*) .

2) The product obtained above was hydrolyzed with LiOH
as described in Example 1-5) to give 30 mg of the title
compound. mp. 105-107 °C. ESMS: m/z 472 (MH").

Example 297: N-(2,6~Dichlorobenzoyl)-4-(2, 6~
dimethoxyphenyl)-3~-acetylamino-L-phenylalanine.

1) N—(2,6—Dichlorobenzoyl)—4—(2,6—dimethoxyphenyl)— -
nitro-L-phenylalanine ethyl ester was prepared in a similar
manner as described in Example 1 by replacing N-(tert-
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¥0) a pyrrolidinyl group which may be substituted by oxo group, ﬁ

pyrrolyl group which may be substituted by a group sel ected fronlt d gpbuﬁdﬂ
consisting of 1) a | ower al kanoyl group which may be substituted by a

hal ogen atr~m 2) a hal ogen atom 3) fornyl group, and 4) a | ower alkyl
group which may be substituted by hydroxy group, q) a thienyl group, r) an

i soxazol yl group which may be substituted by a | ower al kyl group, s) a

t hi |yl t) , dyl
i azoly V@%liﬁ,yccﬁ ;PP’raEQJQ’J&qQ{n%Up é'éhgdpyrééktgﬁe 9LOUR: V-3 RYLI dy

group, an oxyl” 'group; S sel ect from group conS|st|ng of :
a) car box;kiutgnmqartmmal-lb\mtraiﬂdmgmmle@ﬁupﬁmrch may be substituted
by 1) pyridyl 0 or o ar éﬁ bst.i_t b

| ower al kyl groJ %H) 6%g%qna A% oxycarb on;/qa7y ﬁ%é % f?%l%%d Xn

2t 1? Repl ame)ﬁentlShmBu hadéml szOOZRaah)e)erN:lar baM®yigyr @ap whideh oyl bﬁ
substltuted by a_ hyd gr.Qu Iomer | kanesul f.anyl. grou and e) a
tetrazoly grou %ngiég Jgggh cord“%gm 6gg alﬁﬁan%h%ﬁ%In %Fﬁ&rﬁngs a
benzene Hunyeﬂgmﬁ ﬂabondntWhhedafda+ﬂ}ﬁ gr atlp; Rixtsrsehest €d lkeaedt he

group con |st| hydr agen_aj g b en atom Iomer aIkyI
gr oup, dﬁg} gFSup,wngﬁglrolﬁgoB%?8§ AEMe 1A
evaporated The residue was purified by column

chromatography (silica gel; eluent: hexane to hexane/EtOAc
1:1) to give N- (2, 6~dichlorobenzoyl)-4-(2, 6-
dimethoxyphenyl)-3-amino~-L-phenylalanine ethyl ester (845
mg): ESMS: m/z 503 MH’.

3) The product obtained above (119 mg} was dissoclved
in CHyCl, (1 mL) and pyridine (57 uL). To this solution was
added acetic anhydride (45 pL) and the mixture was stirred
at room temperature for 18 h. The mixture was evaporated
and the residue was purified by column chromatography
(silica gel; eluent: hexane to EtOAc) to give N-(2,6-
dichlorobenzoyl)-4- (2, 6-dimethoxyphenyl)-3-acetylamino-L-
phenylalanine ethyl ester (127 mg): ESMS: m/z 545 (MH').

4) The product obtained above (126 mg) was hydrolyzed
with LiOH as described in Example 1-5) to give the title
compound (98 mg): mp. 142-144 °C; ESMS: m/z 531 (MH").

The following compounds (Examples  2958-300) were

prepared in a similar method as described in Example 297.
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f) an am no group which may-be substituted by a group selected fromthe
group consisting of 1) a lower al kyl group, 2) a | ower al kanoyl group, 3) a
| ower al koxycarbonyl group, 4) a | ower al kanesul fonyl group which ﬂqyupg 002
substituted by a hal ogen atom 5) a benzenesul fonyl group which may bé
substituted by a |l ower al kyl group, a trihal ogeno-Ilower alkyl group, a

hal ogen atom or a | ower al koxy group, g@ %?iophenesulfonyl group, 7) a

car banoyl group which may be subst i 'yt a lower al kyl group or a | ower
al kyl - phenyl group, 8) a thiocarbanoyl gme Wi ch may be substituted by a
| ower al kyl group, and 9) a sul fanoyl group ch may be substituted by a

| ower al kyl group, g) carboxyl group h) arpanoyl group which may be
substituted by a |ower al kanesulfonyl graup.sPMea | ower al kanesul fonyl
group, j) a sulfanmoyl group, k) group, - 231 ~ ~,sit a~~oF~

Repl acement Sheet 19 July 2002[;§l§n§yr @PHdi nyl group which may be
substituted by oxo group, n) a @l 'yl group which nmay be substituted by a
| ower al kyl group, n) a thienyl group, o) an isoxazolyl group which nay be
substituted by a |l ower alkyl group, p) a thiazolyl group q) a pyrazolyl
group, r) a pyragkaybiar oiRs S) a py[hmA¥yTMET OURyp @@ T) Nydroxyl group R2
is hydrogen atojn_or _a halogen atom | R3 is hydroqen atom|] or a hal ogen
atom R~ is a) aZQarboxyI QHg(pNHD) pSéOwer alkbMydéMbonyl group whi ch may

be substituted b Fower RO RP g ot amoyl group which
may be substitu %agby alo Qégyganes%?%onyl 5 i§ selected fromthe
group consisting of: a) hydrogen aton1 b) an anlno group which may be
substituted b al kanoy | ower, al kg ycarbonyl group or a
| ower alkgﬁ%@ ?oﬁ@&egroﬁb(% b-1 4 "Brobenzoy1) 23 (2% 6xo-

pyrrolidinyl)-4-(2, 6-dimethoxyphenyl)-L-phenylalaine

1) To a solution of N-(2,6-dichlorobenzoyl)-3-nitro-4-
(2, 6-dimethoxyphenyl)-L-phenylalanine methyl ester (1.07 g)
in MeOH (15 mL) was added Raney-Ni (100 mg) and H. gas was
bubbled through the mixture for 15 min. The mixture was
filtered through Celite and the filtrate was evaporated
under reduced pressure. The residue was purified by column
chromatography (silica gel; eluent: hexane to hexane/EtOAc
1:1) to give N- (2, 6-dichlorobenzoyl)-3-amino-4~(2, 6-
dimethoxyphenyl)~-L-phenylalanine methyl ester (845 mg).
ESMS: m/z 503 (MH").

2) To a solution of the product obtained above (122 mg)
in CH,Cl, (1mL) and pyridine (78 pL) was added 4-
chlorobutyryl chloride (54 pL). The mixture was stirred at
room temperature for 12 hours and concentrated under reduced
pressure. The residue was purified by column chromaiography
(silica gel; eluent: hexane to EtOAc) to give N-{(2,6-
dichlorobenzoyl)-3-(4~chlorobutyrylamino)-4-{2, 6-
dimethoxyphenyl)-L~phenylalanine methyl ester (56 mg). ESMS:
m/z 607 (MH").

3) To a solution of the product obtained above (56 mg)
in DMF (1 mL) was added NaH (11 mg. 60% in o0il), and the
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c) a |lower al kanoyl group, d) a |ower alkyl group which may be substituted
by 1) hydroxyl group, or 2) an imno group which is substituted by q%dn thgp
group or a |lower al koxy group, e) a |lower al koxy group, and f) a hdl géﬁ-Lw‘
atom R6 is a phenyl group which may have 1-5 substituents selected from
the group consisting of: a) a hal ogen atom - 232 h ~~~~I 19 JE L

c! ~~3~ Repl acenent Sheet 19 July 2002 bé a fornyl g{loup3 c% a h¥droxyl
group, d) EAREF HPRoRY LFFSTp Ahi P haySBREEULLLS tited? By™1y - at¥aPboxy
group, 2) ﬁaiaﬁmﬂgaltgL@ua,gakpar@ygmg gﬂﬁ?muthr?km%bogamrabgau E)cahd

am no grou ic y be substituted hy a Jower a roup, a pyridy
group, 7) HYenyl Srou%ﬁtﬁﬁcﬁ.Vﬂ?eﬁﬁPeGroUB$§8r’9?X3 gSﬁBBrﬁF%%xygé?oup,

e) abl OV\Blroreéﬂil‘cyd:e gwgsp p&{ﬂi@ld@ﬁﬁﬁcéu@mﬁi tu&ﬁdgbygiaﬁaﬁp amllnﬁci@r@ap; whi ch
may be substituted by a |ower a roup,. a hydroxy-| ower alky roup, a
(Tower al GHEGR ) ke 5PcMeOB/SHECEr 10 PhdiR o gintie 2y tepFBEPPURFY
group whi cfp3raygpe ssst ihpt esispyayiyowner al kyl enedi oxy group, 3) a

nmor phol i no group which may be substituted by a | ower al kyl group, 4) a

t hi omor phol i no group in which sulfur atom may be oxidi zed, 5) a piperazinyl
group whi ch mayrhe suybstiduitRd b¥ompboM@s al fan@neup, 30 1WIloxy-Lener

al kyl group, a | ower al kanoyl group or a phenyl-lomer_alﬁyl group, 6) a
pyrrol i di MACRAERD WAi ¢h Tl b sHRRREE uPEd AP R CEr dil, EXRNPAR oh bY

i m dazol i Oképdq@iwpzv?h&nym@yo Costbshityt adcRY che3 ragQuBst8ebegigd:from
the group consisting of |ower alkyl group and oxo group, f) an am no group
whi ch may a5eSubsand ut eseDi2aing | ohwel2 AKHPRTTONY) Grebpnyeplaninaer

al kanesul fnwylgr@'élgerg’)h}@dz[c@ém%i’ée 9LQYR Whi ch a%n@%h%upéhbhyiﬁdLby a

| ower al kyl grioup a | ower™ al kyl -phenyl group, 4) a | ower alkanoyl group, 5)
a | ower alBOENYraOAN1®) e tlowere sl kemMdrduwrise 7) a t hi ocar banoyl group
whi ch may be substituted by a | ower al kyl group, g) a carbanoyl group which
may be substituted by 1) a lower al kyl group, 2) a hydroxy-I|ower al kyl
group, 3) Examplzhollho-N-olikeré-d)icH 1l agrouip,phen va bemeoyll) Fdweée , &k kyl group, or

4& rSBH%quafaé%”fﬁ“?%%uQrQHE %@ngMgaé be

5) a | ower,.al kanesul f on .
substitutéi%ﬁ§léﬁ¥ﬁ&ﬁn%. yl group, i a1 ower al’kenyl oxy group, P33

215 °C.

Example 302: N-{2,6-Dichloro-4-{l-methyl-2-
pyrrolyl)benzoyl]-4-(2,6-dimethoxyphenyl)-L-phenylalanine.
ESMS: m/z 553 (MH*). mp. 199 °C.

Example 303: N-[4-(2-Pyrrolyl)-2,6-dichlorobenzoyl]-4-(2,6-
dimethoxyphenyl)-L-phenylalanine.

1) N-(4-Bromo-2, 6-dichlorobenzoyl)-4-(2, 6-
dimethoxyphenyl)~L-phenylalanine methyl ester (0.410 g) was
coupled with 1-tert-butoxycarbonyl-2-pyrroleboronic acid
{0.930 g) in THF (10 mL) as described in Example 7-2)  to
give 0.435 g of N-[4-(l-tert-butoxycarbonyl-2-pyrrolyl)-2,6-
dichlorobenzoyl]-4- (2, 6-dimethoxyphenyl)-L-phenylalanine
methyl ester. ESMS: m/z 653 (MH').

2) The compound obtained above was treated with TFA as
described in Example 1-3) to give N-[4-(Z2-pyrrolyl)-2,6-
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~ E ~1t i: ins Replacenent Sheet 19 July 2002 j) a | ower al kyl enedi,oxy
group, k) a cyano group, 1) a lower alkylthio group, and m a | over! JUL 2002
al kanesul fonyl group. 32. The use according to claim29 or 31, wherein Rl
is 1) hydrogen atom 2) a halogen atom 3) a |ower al kanoyl am no group, 4)
a | ower al koxycarbonyl am no group, 5) a | ower al kanesul fonyl am no group

whi ch may be substituted by a hal ogen atom 6) a benzenesul fonyl am no group
whi ch naydﬁ;himmmbemteﬂlby4a(2oﬁediEERybxgpbapyla—brbhah@gehenhomer al ky
group, a aI .g p ) ophenesul f onyl am no
group, 8)m§% %%Pg%ouo %% g %géu%g?i?age&&ﬁy a lower alkyl group
or a | ower alky3}phbﬂyprgdoqp OE;aanedmeboaekyD thO ooy evds fyauplyaedl() a
| ower al k f | a r [ ogen,atom S dro at om
or a haloé£§Hgt§2§Man§Iﬁ%ﬁggpgﬂﬁhaﬁ) Exgmﬁ%émgugﬁ 2 ¥g§ﬁd -ggsubgﬁgtuents
sel ect ed famwpdured grOUR T anisi RIMEg of/21)53D | (HET . aI rkpxyZIg,]@ oup, 2) a |lower

al kyl group which may be substituted by a group selected fromthe group
consisting of a | ower al kylam no group, a hydroxy-Ilower al kylam no group, a

| ower al k;ﬂmpme | 3over 1 Ky SF PNor ol ) 43, jeetd idiiy r @ity 19 -l4owner

al kyl - pi per| | grou nmor hoI|n r a | ower al kyl -nor phol i no group,
a tthﬁDrpﬁ%“%ﬁ§m6%3UﬁP ﬁﬂyj 71 3W§ﬁ§a“énﬁomer al kyl - pi perazi nyl group,
a | owner aIkanowJpnpe(@uggB“o4ywyualdﬁy$ﬂ%u@hQ@@lndmnyb gLoup, 3) a sul fanoyl
group which may be substituted by a | ower alké gr oup a car banmoyl group

whi ch may dd@mmhﬁ%)w-@h%@lémﬂe gesayt sﬁteThé u$0agtordpng to
claim32, ahgheld e s -yer-ogen ke 1583yl1$e@h6§§,%eeh?wﬂb and R6 is

2- (1 ower al koxy) phenyl group, 2,6-di (|l ower alk heny roup, 2,6di (Il ower
al koxy) - 49 AXERATREC @K ) Brriddd] e TH§34 0" mRépl aéeﬁeﬁt:rsh@@t 1

~~ 19 July erg%néhﬁyhﬂpheqxjggmgum,[apqidqQkomer al koxy) -4-[ (4-1 ower

al kyl 1- pi perazi nyl )| ower al ky roup -dlilomer

al koxy) - 4-qQFquﬁthﬁM%MlMQﬁﬁﬂxYdmﬁy%yéaeﬁypygﬁéeéyl BdP (1 ower
al koxy) - 4dﬂéﬂﬁa¥AUé¢§§Jﬁt&llbC%r@a%gxhbﬁggﬂxhygsOHDpﬁéngiglghikgwer

al koxy) - 4 (nDrpho I | ower al kyl ]| pheny rou . The use according to
cl ai m 33, meitdrydi reserowdr. 237k ay gESHS i S\/ﬁeﬁﬁéxwgr)olﬁﬁd 3%:8Ase of:

N (2, 6- dlqm1qﬂepenzoyl) 4- (2, 6-di met hoxyphenyl ) - Lphenyl al ani ne;

N- (2, 6-di chl orobenzoyl ) - 4-[ 2, 6-di net hoxy- 4( pi peri di nonet hyl ) phenyl ] - L- pheny
| al ani ne; N-(2,2- dicckl eodivdripwy 0f- 402 pgodumst Rbkyinefi(gbove (0.277

met hyl pi pefazinyjalym h§N¥%Lk- LaaBReryhal aEneio,. 20 mr)
N—(2,6-d|?ﬁl§roﬁgnzo( %] ? a-d%ne hoxy-4(nDthgI|no&%thfrsphenyl] L- pheny
| al ani ne; second aliquot of conc. HC1 (0.20 mL) after 3 h. Af

N-(2, 6- dl%& g%gn %&% gthEQ ngﬁt@%%¥ 3L D D éhMlﬁﬂhPQ)Qany'] L- phen
yl al ani ne; ch obenzoyl) 6 a|nethoxy- 4-(N
d|nethylc&PD&#@?H?GH@nyIFhE-Eﬁén?PQIaﬁﬁnélSSOlved in EtOAc, washed

N- (2, 6-di ghl-qr d I ho henyl al ani ne;
N—EZ 6- dl%ﬁ|§rgggﬁg% %ﬁéygfgggrh%§§? -netsgiyphg%gpgpyéﬁeﬁg alaxlne

N- (2, 6-di fcpmmlyernz-@yil) Fhe2resdonet Warypheh{lpdLphenyepd aat hee TLC
(silica gel; eluent: hexane to hexane/EtOAc 1:1) to yield N-

[{4-(5-pyrazolyl) -2, 6-dichlorobenzoyl)-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine methyl ester (0.148 g).
ESMS: m/z 554 (MH').

3) The product obtained above was hydrolyzed in a
similar manner as described in Example 1-5) to give the
title compound (0.133 g). ESMS: m/z 540 (MH') and 652 (M~
+TFA) . mp. 156 °C.
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N- (2, 6-di chl orobenzoyl ) - 4- (2, 3- met hyl enedi oxy- 6nmet hoxyphenyl ) - L- phenyl al an
ne; N-(2,6-dichl orobenzoyl)-3-(1-hydroxyethy)-4-(2,6

di met hoxyphenyl ) - L- phenyl al ani ne; 19 Jur. 7m
N- (2, 6-di chl orobenzoyl ) -4-(2, 4, 6-trimet hoxyphenyl)-Lphenyl al ani ne; - 235
v~y~i 7,'~11~7 L ", . f Replacenent Sheet 19 July 2002

N-[2,6-dichloro-4-£étrifluoronethanesulfonyl)aninqﬂbenzoyl]-4-(2,6-dinethox
yphenyl)-Exﬁﬁéﬁ?la ﬁiHéﬂ3553,5-Dlmethyl—4—1soxazo ylYy-2,6-

N-[ 2, 6- di ghkfnerdpeh2olhieayl subfanyt s Rok pohbenzoyl{dhdm 6 dinsihoxyphenyl )
-L-phenyl al anine; or a’ | ower ester thereof; or pharmaceutically acceptable
salt thereof fahetlidthgnFoaPoure oPsa PEsPirEEfent PorS Mt MPrédyepradvent i ng

condi tiongecayspdqbyip9 FRAWBIED §gb1 adhESi QR | PAlL ENib iR -oThe use
according to any one of clains 24-35, wherein"said condition is selected
fromthe giegbpocehsnspivhy-of (¥ heudbmetioxyprenylls; L wxteit, a2 ggdmeasi s,

eczenn, CB@FE&E ggggggi&gsmggd Qége Mﬁ%iq]:nﬁuqq@abery di seases, di abetes,
e

mul tiple sc 0sI'S, system ¢ [upus erythematosus (SLE), inflammuatory bowel
di sease including ulcerative colitis and Crohn's di sease, and ot her

di seases |.nvol vi ng.l euko infiltration of 1he strqintestinal tract, or
ot her epikﬁéppiﬁ ??Hgd tﬁgigéé?'gﬁﬁﬁlﬁgo R?ﬁyilﬁ%ﬁéh%}? %ﬁﬁskﬁaﬁﬂﬁ%kﬁ(ary

ai rway, and(RPobRHif¥BRYkYPhedyl) Thephsey BELHithiag to cl aim 36, wherein said
condition is inflanmatory bowel disease including ulcerative colitis and
Crohn's di seasé) 39 A $RIGHEQD 1of B bhaR TP T fre® COPORIPRI 20 i drmul a
[1] RS Z (&He)}aimathéxPohény W—R fide dy Qithi¥n Khatisfieidbte 23®.240 g)

in toluene (10 mL) was added 2-tributylstannio-1,3-thiazole
(0.52 g) and Pd(PPhi)s (0.11 g) and the solution was heated
to 80 °C under N, for 24 h. It was worked up and purified in
a similar manner as described in Example 135-3) to yield 30
mg of N-[4-(1,3-thiazol-2-yl)-2,6-dichlorobenzoyl]-4-(2, 6~
dimethoxyphenyl)-L-phenylalanine methyl ester . ESMS: m/z
571 (MH).

2) The product obtained above was hydrolyzed in a
similar method as described in Example 1-5) to yield the
title compound (22.7 mg). ESMS: m/z 557 (MH'). mp. 141.9
°C.

Example 307: N-[4-(l1,3-Thiazol-4-yl)-2,6-dichlorobenzoyl]~
4~ (2, 6-dimethoxyphenyl)-L-phenylalanine.

The title compound was prepared in a manner analogous
to Example 306 by replacing 2—tributylstannio—1,3—thiazole
with 4-tributylstannio-1,3-thiazole. ESMS: m/z 557 (MH")
and 555 (M" -H). mp. 186.5 °C.

Example 308: N-[4-(2-Pyrazinyl)-2,6-dichlorobenzoyl])-4-
(2, 6-dimethoxyphenyl)-L-phenylalanine.
The title compound was prepared in a manner analogous

to Example 306 by replacing 2-tributylstannio-1,3-thiazole
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Reptacenent Sheet ~ JC;) .,f.~ 19 July 2002 Ring A, Q n, W Z Rl, R2, R3
R9, R5 and R6 are the sane as defined in claiml1l, or a pharmaceutically
acceptabl e salt thereof, conprising: (1) condensing a conpound of the
formula [I1]: R~ Z R2 A Q' OHR3 wherein the synbols are the sanme pg
defined above, a salt thereof or a reactive derivative thereof with a
conmpound of the formula [Il11]: RS rl', s (CH2)n "w RJ[IIl H2N ~ Rda
wher ei n RAAths 2a% réOUy I GUBI 1 RY R Bt MRr  SESHSIs THize T4 4D -as mief i ned
above, orjassalé-thereof, (2) converting the ester group into a carboxyl
group, if desired, and (3) converting the carboxyl group of the resulting
conpound into an ester group an am de group, a tetrazolyl group or a

phar maceut i cal ac t e salt thereof i furt er desi.r 39. A process
for preparing #ﬁe cgﬁ%%ﬁndld¥ t FE™PSHRGI®a F? P %% §§8 {CHASFE Wl R
R2 A Q~H{Peepite&3inher simiRiaxg methQd s WesZ;rlRile,d RZh EI%mpR% 33 .and R6

JUL 2002

are the sane as defined in claim1, - 237 ~~JlIli. ?. ~10?. Replacenent
Sheet 19 July 2002
TABLE 23
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or a pharmaceutically acceptable salt thereof, conmprising: (1) reacting a
conmpound of the formula [IV]: RS ~I~ 1 R-ZIIl (CH2)n ~ J X WR2 A Q-H-R4a
R3 wherein X1 is a leaving group, Rda is an ester group, and other synbols
are the sane as defined above, with a conpound of the formula [V]1] $OFURs < B!
V] OH wherein the synbols are the sane as defined above, (2) convert| ng
the ester group into a carboxyl group, if desired, and (3) converting the

car boxyl group of the rgsuJ3imng cpnpound :nto n sester group, an am de

group or a pharmaceuticglly acceptible t therjeof, iff further desired.

40. A process for preparjing the conpou the [formulg [I] RS R~ Z (CHy)n
rI~Rs~V\AR2AQ~I—|~RaIIIRS\AherinRiﬁgA,Q,n,WZRlR2 R3,

RS and R6 are the sane gds defiged jn cl , or| asphanmaceutically
acceptabl e salt thereof,] conprisinjg: ( onvert|ing a ¢onpound of the

formula [I1V]: - 238 Repl acenent{ She 9 July] 2002 RS R~ ZIl (CH2)n

Example 319: N-(2,6-Dichlorobenzoyl)-4-[2, 6-dimethoxy-3-
(morpholinomethyl)phenyl]-L-phenylalanine

1) 2,6-Dimethoxy-3-{(hydroxymethyl)benzeneboronic
acid was coupled with N-(2,6-dichlorobenzoyl)-4-bromo-L-
phenylalanine ethyl ester in a similar method as described
in Example 7-2) to give N-(2,6-dichlorobenzoyl)-4-(2,6-
dimethoxy-3- (hydroxymethyl)phenyl]-L-phenylalanine ethyl
ester.

2) Thionyl chloride (100 mL) was added to an ice-cold
solution of the product obtained above (0.212 mg) in CH.Cl,
(5 mL) under N,. The mixture was stirred for 1 hour at
room temperature and evaporated. The residue was
dissolved in CH,Cl,, evaporated, and dried under vacuum to
give N-(2, 6~dichlorobenzoyl)-4-[2, 6-dimethoxy-3-
(chloromethyl)phenyl]-L-phenylalanine ethyl ester as a
crude product (0.22 g).

3) A solution of the product obtained above (0.22qg)
in DMF (5 mL) was added to an ice-cold solution of
morpholine (41 mg) in DMF (1 mL) containing Et3N (0.111 mL)
under N,. The mixture was stirred for 14 hours at room
temperature and then partitioned between EtOAc and water.
The EtOAc layer was separated and washed successively with
satd. NaHCO;, water and brine, dried and evaporated. The
residue was purified by column chromatography (silica gel;
eluent: EtOAc) to give 0.186 g of N-(2,6-dichlorobenzoyl) -
4-[2,6-dimethoxy~-3~ (morpholinomethyl)phenyl]-L-
phenylalanine ethyl ester. ESMS: m/z 601 (MH").
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WR2 A Q-H~Rd4a R3 wherein X1 is a |l eaving group, R4a is an ester group, and
ot her synbols are the sane as defined above, to the correspondi ng organotln
conmpound, (2) reacting the organotin conpound with a conpound of thd Jul <002
formula [MII1]: RG-X [VIII] wherein Xis a |eaving group and R6 is the sane
as defined above, (3) converting the ester group of the resulting conpound

t b I f d d t th b I f
he resul ting anpodhif | RESTAR: celie GibtpeSaRS et rdp bred in & P ©

phar maceustigallby aﬁ@ﬁ@bdbkﬁsSﬁéﬁcthé&OthIExiMpI@Eﬂ—deSImﬁdg14é the

N- (2, 6-di chl or obenzoyl 2, 6- dlnethoxy hanyl) Lph Ialanlne or a

phar maceuﬁl&i?l §°§¥P@é’b’tdablﬁ(§ M3l M 4Thet e%fJD )239MP - A%ﬁ °C.

ISR Al . A(. Au. AL A A ASy. Ay. A Aa. A . A@QA A% A@. Ahl . ALe. A . Ay. A

. AFN. A3. ASL. A3SL. A3. A3. Al . Ay. A5. A yr A A9{fL. Ah. A(Sr. A39. AU . A% As. A@R. Aa.
A A3e. AE. I&XAgﬁpAle A{, 3245, A, AN-A( hJASZ?ﬂ"A@MQ@%—#Wl)- -(2,6-

AL, AY. A( N [ A AZ2. Ahl . AUS2. AZL. Aa@. AE. A. A9. As
1 2. Ah. As 8%3% 5‘?&% y/:} LA&’%E&%”&A 9. Ai & A& A[ . AY. AnLe. AU. A. A{. A;
CAl.An . A . AsTeeAmmgeArcpmmum MA@ TRRACAY. IR A similar method as

08 g B e A, Fralad g W b A8 26667 7c A 2

.A&.Ae.A
CAFLAA 9 AA?.ASA.A&.Ah.A.AA.A.AO A LA A3 AAA(LY.AS. An. ALAY9, LA 2. A A@

CAT.A A AL A s, Asr. AL Ag . A< { 9. AUL. A2
CAE. Al Al ?’xﬁﬁé’?\% A@Qfﬁ A. E“.‘A‘%l'.égéql.cxi}g}ér@lb.eﬂ[@y& W42y oA me thoxy~4 -
Y. AN . AY. ASr AHEUAkBmd tAB AN, JALY.pAGrALY 1R ABY. AC. AFl . AY. AM . AVBY. AY. AM

| . Al'Y. AFE. AY. A ACY.AY. A | . A A[Y. AY4A: Z} > <45 > C
<<(<#. #. 2>?7| T 39§’>'§469§W§|d~w§‘|5| |qr|e|qa|r|€]d| 43~9~§4m44|a|r| method as_

?2?2?222?2?2?hX: ', +l 45
M5 m/z 542 (MH'), mp. 231-232 °C.

Example 322: N-(2,6-Dichlorobenzoyl)-4-(2, 6-dimethoxy-3-
bromophenyl)-~L-phenylalanine

1) N-{(2,6-Dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-
phenylalanine methyl ester (1.01 g) was dissolved in CH,Cl;
(40 mL) under N; and tetrabutylammonium tribromide (1.21 g)
was added and the mixture was stirred at room temperature
overnight. More tetrabutylammonium tribromide (0.55 g) was
added and the mixture was stirred for 1 day. The mixture
was then washed with water (25 mL) and the organic layer
was dried (MgSO4), filtered and evaporated. The residue
was purified by flash column chromatography (silica gel;
eluent: hexane and AcOEt) to give N-(2,6-dichlorobenzoyl)-
4-(2,6~dimethoxy-3-bromophenyl)~L-phenylalanine methyl
ester {1.17 g).

2) The product obtained above was hydrolyzed 1in a
similar manner as describe in Example 1-5) to give the

title compound. MS m/z 555 (MH'), mp. 205-206 °C
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] ca] ca] cafgeg] ] &@]C@r%‘ﬂf¥ﬂﬁfﬂc@a§ FEI Sy at room t mpe at
}wrl ga\ Vpjd aV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca ca\/] cajc
aV] ca] ca\/?&ﬁ}faavbéa] c@m@apéaféa@} cajekgr <apcavipb' AcOEL and washed
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a)J ca] ca] calj ca] ca]ca V] ca] caV] ca] caV] ca] ca

?F5=cp| vgk# 3[ Wp§ HeYV] @@S@a\nrcafééV}?@&Pca&ﬁP@a]WQ@]Q%ﬁ -caV] tia¢ caMudg caV] ca

v ual 1o 0p 8 EPEEIRVERENNEY R E) ARl e ca

a] caV] ca]eaV} ca] @h\]:e)aV} ca] texqead ca\frd] cd\V]Q’Ea‘r])ca ton! z@x/‘#etaSSH%Z

(EVV%\(MI gb%(STcafgg]egéz]o é])é'a\/j ca]6cz§1]l met]hox ca nclat\ﬂogarl’] cg\}] cé] caV]ca]ca] ca] ca
caV] ca] c@h@na}éévpea}eca\]%@\ﬂlc@]sct@\#] cld] cla\g])ca

]

’1 13N ' wa s
( zupj e [V]c] ca cé?‘ca] g?c\k{\g ]ati]éﬁé]%' adcszg t():(531 %:)a chJ]dl Oj]ve caTc’\ar] ca\/] cajc
av] ca] ca\/j ¢8] ohV} capdaNea®j@a]l@alec &])cdVy c\@ter (5 mL) was added

i< @%EK?E F %HQQQBBS ngﬁz
al ca] caU] calca czl:i)ﬁ:;{] %g%ﬂl'\lég ca] c”a] %a %]0 &W é]]zﬁ‘eﬂ @afgziwec:} ga] :
alUc a]c a@@ad@@S@@@UU¥ken up with AcOEt and washed with brlne The
Y" Y&Y- Y4 NSRS C c c cajcalc
aJ caJ ca] ca aTca] caa] ceﬂ]; g g ql ﬁvpiﬂﬁ?‘t)g CPJ[fLa'%IC‘%% ca}’ca] ‘%]?Jc;ﬁ%]c;ﬁadcal } i L]]]
k>|InnnnQEBSSs@anUUQMNaqzEz@@ﬂ@kzuopg Pueparative TLC (31llca gel;
N R s IR T o i U et e
] ca] caV] céf €3] Gaqiu:a]etapxa]-éa]amho@]km]yda]-da@mpda]l@a]lm] caU] c mejthyl
ester (0.31 g).
3) The product obtained above was hydrolyzed in a

similar method as described 1in Example 1-5) to give the

title compound. MS m/z 542 (MH'), mp. 231-232 °C.

Example 324: N-(2,6~Dichlorobenzoyl)-4-[2, 6-dimethoxy-3-
(methylureido)phenyl]-L-phenylalanine
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Example 326: N-(2,6-Dichlorobenzoyl)-4-(2, 6-dimethoxy-3-
carbamoylphenyl)-~L-phenylalanine

1) N~ (2, 6-Dichlorobenzoyl)-4-(2, 6-dimethoxyphenyl)-L-
phenylalanine methyl ester (150 mg) was dissolved in MeCN
(6 mL) under N; and chlorosulfonyl isocyanate (45 uL) was
added, and the mixture was stirred at room temperature for
2.5 h. The mixture was concentrated and 1N HCl (8 mL) was
added. The mixture was stirred at room temperature
overnight, extracted with AcOEt, dried (MgSQ4), filtered
and evaporated. The crude product was purified by
preparative TLC (silica gel; eluent: AcOEt) to give N-(2,6-
dichlorobenzoyl)~-4-(2,6-dimethoxy-3-carbamoylphenyl) -L-
phenylalanine methyl ester (156 mg).

2) The product obtained above was hydrolyzed in a
similar method as described in Example 1-5) to give the

title compound. MS m/z 517 (MH'), mp. 227-228 °C.

The following compounds (Examples 327-328)were made
from 7-bromg-2, 3-drhydrobenzo[b] furan and 8-bromo-3, 4-

dihydro-2H-benzopyran respectively (Kerrigan, F., Martin,
~150-
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Example 329: N- (2, 6~Dichlorobenzoyl)-4~(1l-tert-
butoxycarbonyl-2-pyrrolyl)-L-phenylalanine
The title compound was prepared in a similar method as

described in Example 7 using 1l-{(t-butoxycarbonyl)pyrrole-2-

boronic acid (Frontier Scientific). MS m/z 503 (MH'), mp.
98-99 °C
Example 330: N-(2,6-Dichlorobenzoyl)-4-(3,5-dimethyl-4~

isoxazolyl)-L-phenylalanine

The title compound and methyl ester were prepared in a
similar method as described in Example 7. MS m/z 433 (MH"),
mp. 119 °C.

Methyl ester of the title compound: MS m/z 447 (MH"),
mp. 152 °C.

Example 331: N-(2,6-Dichloro-3-bromobenzoyl)-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine
The title compound was prepared in a similar method as
described in Example 322. MS m/z 553 (MH'), mp. 234.8 °C.
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==@a@\DFFFFG GBGGG) He H3HCHI HHHH{ v§

chloro~L-tyrosine methyl ester. ESMS m/z 479 (MH'), mp.
131°cC.

The following compounds {Examples 337-339) were

prepared in a similar method as described in Example 71.
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Example 343: N-(2,6-Dichlorobenzoyl)-3~-acetylamino-4-

phenyl-L-phenylalanine
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The title compound was prepared in a similar procedure

as described in Example 80. ESMS m/z 471 (MH').

The following compounds {Examples 344-345) were
prepared in a similar procedure as described in Example 64

using ethyl chloroformate.

TABLE 28
RS
Cl O NHCOOEt
@:H: COOH
H
Cl
Example R® MS m/z
(MH")
344 _*<:> 501
345 531
MeO

Example 346: N~ (2, 6~-Dichlorobenzoyl)-4-(2, 6-dimethoxy-4-
hydroxyphenyl) -L-phenylalanine
1) A mixture of 2,6-dimethoxy~4-(tert-butyl-
diphenylsilyloxy)benzeneboronic acid (3 g}, N-(2,6-
dichlorobenzoyl)-4-bromo-L~phenylalanine ethyl ester (0.8
g), Pd(PPhi3)s; (1 g) and KyCO3; (2.1 g) in DME/H,O (20 mL/0.5
mL) was heated at 80 °C for 6 hour under N,. The mixture
was diluted with EtOAc and washed with water, dried and
— evaporated. The residue was dissolved in EtOAc and the
solution was filtered through a silica gel column and
evaporated. The residue was dissolved in THF, and TBAF (1.6
M in THF, 4ml) was added. The mixture was stirred at room
temperature for 1 hour, diluted with water and extracted
with EtOAc. The extract was washed with water, dried and

evaporated. The residue was purified by flash column
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chromatograpny (silica gel; eluent: EtOAc/hexane 1/2) to
vield 0.5g of
hydroxyphenyl) ~L-phenylalanine ethyl ester.
(MH") .

2) The product obtained above (0.05 g) was hydrolyzed

N- (2, 6-dichlorobenzoyl)-4-(2, 6-dimethoxy-4-
ESMS m/z: 490

with LiOH in a similar method as described in Example 1-5)

to give 0.04 g of the title compound. ESMS m/z: 490 (MH").

The following compounds (Examples  347-350) were

prepared in a similar procedure as described in Example 32.

TABLE 29
R6
Cl O
Eijfkﬁ COOH
C
Example R” MS m/z
(MH")
347 Meo)i;(o\/\ 530

348 AN | 581
MeO O XN

349 581

350 580
MeO. O\/©

OM

o]
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Example 351: N-(2,6-Dichlorobenzoyl)-3-[i-
{(hydroxyimino)ethyl}-4-(2-methoxyphenyl)-L-phenylalanine

1) To a solution of N-(2,6-dichlorobenzoyl)-3-acetyl-
4- (2-methoxyphenyl)~L-phenylalanine ethyl ester (0.15 g) 1in
n-BuOH (5 mL) were added NH,OH HCl salt (23 mg) and NaOAc
{40 mg). The mixture was refluxed for 6 hour, then
evaporated. The residue was diluted with CH2Cl;, washed
with 1IN HCl, dried and evaporated. The residue was purified
by preparative TLC (silica gel; eluent: EtOAc/hexane 1:1)
to give N-(2,6-dichlorobenzoyl)-3-{1-(hydroxyimino)ethyl]-
4-(2-methoxyphenyl)~L-phenylalanine ethyl ester. ESMS: m/z
490 (MH") .

2) The product obtained above was hydrolyzed with LiOH
in a similar manner as described i1n Example 1-5) to give

the title compound. ESMS: m/z 501 (MH").

Example 352: N-(2,6-Dichlorobenzoyl)-3-[1-
(methoxyimino)ethyl]l-4-(2-methoxyphenyl)-L-phenylalanine

l) To a solution of N-(2,6-dichlorobenzoyl)-3-acetyl-
4- (2~-methoxyphenyl) -L-phenylalanine ethyl ester (0.12 g) in
EtOH (5 mlL) were added NH,OMe HCl salt (24 mg) and DIEA (60
mg). The mixture was refluxed for 2h and evaporated. The
residue was diluted with EtOAc, washed with 1IN HCl, dried,
and evaporated. The residue was purified by preparative TLC
(silica gel; eluent: EtOAc/hexane 2:1)to give 0.058 g of N-
(2,6-dichlorobenzoyl) -3~-[1-(methoxyimino)ethyl]-4- (2~
methoxyphenyl)-L-phenylalanine ethyl ester. ESMS: m/z 534
(M-H) . 3 —

2) The product obtained above was hydrolyzed with LiOH
in a similar manner as described in Example 1-5) to give
0.04 g of the title compound. ESMS: m/z 513 (M-H) , mp.

106.8 °C.
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Example ESMS mp. °C
R* R'? m/z
(MH")

353 COOH N(::> 538 232
354 COOEt <::> 567 150
.HC1

355 COOH 7\ 553 225
—N NMe
356 COOEt /~\ 582 226
—N NMe
N/
2 HCl1
Example 357: N-(2, 6-Dichlorobenzoyl-4-[2, 6-dimethoxy-4-

(succinimidomethyl)phenyl]-L-phenylalanine

1) DEAD (0.13 mlL) was added to an ice-cooled solution
of -(2,6~dichlorobenzoyl)-4-(2, 6-dimethoxy-4-
(hydroxymethyl)phenyl]-L-phenylalanine tert~butyl ester
{250 mg), triphenylphosphine (175 mg) and succinimide (90
mg) in THF (3mL) under N;. The mixture was stirred at 0°C
for 30 min, and warmed to room temperature and stirred for
2h. The mixture was partitioned between H,0 and EtOAc, and

the aqueous layer was extracted with EtOAC. The combined
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chromatography (silica gel; eluent: CHxCl,/MeOH 95:5) and

recrystallization from EtOH/H;O0 to give the title compound
(61 mg). mp. 137°C. ESMS: m/z 608 [M+Na]'.

Example 358: N- (2, 6-Dichlorobenzoyl)-4-(2, 6-dimethoxy-4-
[ {3-methyl-2,5-dioxo-1-imidazolidinyl)methyl]phenyl]-L-
phenylalanine

The title compound was prepared in a similar procedure
as described in Example 357, but replacing succinimide with

l-methylhydantoin. mp. 248°C, ESMS: m/z 624 [M+Nal”.

Example 359: N- (2, 6-Dichlorobenzoyl)-4-(6-methoxy-2-
hydroxyphenyl)-L~phenylalanine

N-(2,6-Dichlorobenzoyl)-4-(6-methoxy-2-hydroxyphenyl) -
L-phenylalanine ethyl ester was hydrolyzed with LiOH in a
similar method as described in Example 1-5) to give the
title compound. mp. 224.4°C, ESMS: m/z 460 (MH"), 458 (M-
H) .

Example 360: N-(2,6-Dichlorobenzoyl)-4-(2,6-
dihyroxyphenyl)-L-phenylalanine

1) 2,6-Di (methoxymethoxy)benzeneboronic acid (0.25
g) was coupled with N- (2, 6-dichlorobenzoyl} -0~
(trifluoromethanesulfonyl)-L-tyrosine ethyl ester in a

similar procedure as described in Example 5-3) to afford N-
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enylalanine éthyl ester (61.6 mg). ESMS: m/z 474 (MH").

- l l J,O%BaGa&' ()-

3) The product obtained above (61.6 mg) was
hydrolyzed with LiOH (33.8 mg) in a similar manner as
described in Example 1-5) to give N-(2,6-dichlorobenzoyl)-
4-(2,6-dihydroxyphenyl)-L-phenylalanine (58.3 mg). ESMS:
m/z 446 (MH'), 444 (M-H) , mp. 238°C.

Reference Examples

Reference Example 1: 2,6-Dichlorobenzeneboronic acid
1-Bromo-2, 6—dichlorobenzene (2.00g) was dissolved in
freshly distilled THF (7 mL). This solution was cooled to -
78°C and n-BuLi (8.3 mL of a 1.6M solution in hexane) was
added dropwise to the cold solution under N-. The mixture
was stirred for 5 min at -78°C and (MeO)sB ( 2.2 mL) was
added. The resulting mixture was allowed to warm to room
temperature and stirred overnight. Water was added and the
resulting mixture was stirred for 0.5 h, then acidified with
HOAc and extracted with EtOAc. The organic layer was further
washed with water and birine, dried (MgS0O;) filtered and

evaporated to yield 2, 6-dichlorobenzeneboronic acid (1.6 qg).

Reference Example 2: 2, 6-Dicyanobenzeneboronic acaid:
1,3-Dicyanobenzene (1.00 g) was dissolved in freshly
distilled THF. (70 mL). This solution was cooled to =-96 °C
and LDA (4.2 mL of a 2M solution) was added dropwise to the
-159-
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at -96 °C and (MeO)3B (1.3 mL) was added. The resulting
mixture was allowed to warm to room temperature and stirred
overnight. Water was added and the resulting mixture was
stirred for 0.5 h, then acidified with HOAc and extracted
with EtOAc. The organic layer was further washed with water
and brine, dried (MgSO4), filtered and evaporated. The
residue was taken up in CHyCl,, filtered and evaporated to

yield 2, 6-dicyanobenzeneboronic acid(0.56 g).

Reference Example 3: 2,6-Dimethoxy-4-propylbenzeneboronic
acid.

1) EBthyltriphenylphosphonium bromide (4.69 g) was
dissolved in anhydrous THF (70 mL) and the mixture cooled to
0-5 °cC. n-BuLi (5.05 mL of 2.5 M in hexane) was added
dropwise and the resulting mixture was stirred at room
temperature for 3 h. The mixture was cooled to -78 °C and a
solution of 3,5-dimethoxybenzaldehyde (2 g) in anhydrous THF
(14 mL) was added. The mixture was allowed to warm up to
room temperature then stirred overnight. The mixture was
concentrated, and the residue was taken up with AcOEt,
washed with water and brine, dried (MgS0,), filtered and
evaporated. The residue was purified by column
chromatography (silica gel; eluent: hexane and AcOEt 10:1)
to give 3,5-dimethoxy~1-{(l-propenyl)benzene as a mixture of
cis and trans isomers (2.15 g).

2) The product obtained above was dissolved in EtOH (60
mL) and 10% Pd/C (215 mg) was auded. The mixture was stirred
under H; atmosphere for 19 h. The mixture was passed
through a silica pad using CH,Cl; as solvent, and evaporated
to give 3,5-dimethoxy-l-propylbenzene (1.76 g).

3) The product obtained above was converted to the
title compound by following the procedure similar to Example
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temperature and added dropwise to boiling water (200 mL).
The mixture was refluxed for 15 min, allowed to cool to room
temperature and extracted with AcOEt, dried {MgS0Q,),
filtered and evaporated. The residue was then purified by
column chromatography (silica gel; eluent: hexane and AcOEt)
to give 3~-methoxy-5-(trifluoromethyl)phenol (3.6 g)

2) The product obtained above was dissolved in acetone
(20 mL). K.CO3 (5.18 g) and MeI (1.75 mlL) were added. The
mixture was stirred under N; at room temperature for 2 days,
evaporated, taken up with water (50 mL), extracted with
CH,Cl,, dried (MgS0Q,), filtered and evaporated. The residue
was purified by column chromatography (silica gel; eluent:
hexane/AcOEt 10:1 to 1:1) to give the desired 3,5-dimethoxy-
o,a,a~trifluorotoluene (2.97 g).

3) The product obtained above was converted to the
title compound by following the procedure similar to Example
7~(1) but replacing 1,3-dimethoxybenzene by 3,5-dimethoxy-

a,o,a~trifluorotoluene.

Reference Example 5: 4-(1,3-Dioxolan-2-yl)-2, 6~
dimethoxybenzeneboronic acid

1) 4-bromo-3, 5-dimethoxybenzaldehyde (3 g) was
dissolved in toluene (50 mL) and ethylene glycol (6.8 mL)
and a catalyt}c amount of p-TSA were added. The mixture was

refluxed overnight using a Dean Stark apparatus and
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1) To anhydrous K;CO3 (3.55 g) in acetone (10 mL) under
N, was added 2,4-dimethoxyphenol (3.3 g, J.0.C. 1984, 49,
4740) in acetone (20 mL). Chloromethyl methyl ether (1.79
mL) was added dropwise and the mixture was stirred at room
temperature for 18 h then heated to 50 °C for 24 h.
Additional gquantity of chloromethyl methyl ether (1.79 mL)
was added and the mixture was stirred for another day at 50
°C and evaporated. The residue was taken up with water and

extracted with AcOEt. The extract was dried (MgSO,),
filtered and evaporated. The residue was purified by column
chromatography (silica gel; eluent: hexane/AcOEt 20:1 to
10:1) to give 1,3-dimethoxy-4-methoxymethoxybenzene (1.18
g).

2) The product obtained above was treated 1in a
similar procedure as described in Example 7-1) replacing
1,3-dimethoxy benzene by 1,3-dimethoxy-4-

methoxymethyloxybenzene to give the title compound.

Reference Example 7: 6-Methoxy-1,4-benzodioxan-5-ylboronic
acid

1) 1,4-Benzodioxan-6-carboxaldehyde {5.20 g) was
dissolved in MeOH (60 mlL) containing conc. H>SO; (0.6 mL).
At 0 °C an aqueous solution of 30% Hy0, (4.7 mL) was added to

the mixture over 5 minutes. The mixture was warmed to room
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temperature, stirred an additional 18 h and evaporated. The
residue was taken up with H;0 and extracted with CH,Cl,. The
extract was dried (NaS04), filtered and evaporated. The
residue was purified by column chromatography (silica gel;
eluent: hexane to hexane/ EtOAc 3:1) to give 6-hydroxy-1,4-
benzodioxan (3.85 gj. ESMS: m/z 153 MH'.

2} To the mixture of the product obtained above (3.83
g), KCO3 (7.0 g) and n-BuyNI (186 mg) in DMF (10 mL) was
added iodomethane (2.3 mL) and the mixture was stirred at
room temperature under N, for 24 h, filtered and washed with
EtOAc (3 x 15 mL). The filtrate was washed with brine,
dried over Na,S80,;, and concentrated. The residue was
purified by column chromatography (silica gel, eluent hexane
to hexane/EtOAc 4:1) to give 6-methoxy-1,4-benzodioxan (3.25
g). ESMS: m/z 167 (MH").

3) The product obtained above was converted to the
title compound by a similar method as described in Example

T-(1).

Reference Example 8: 6-Methoxy-2~
methoxymethoxybenzeneboronic acid
The title compound was prepared from 3-methoxyphenol by

a similar method as described in Reference Example 6.

Reference Example 9: 2,6-Dimethoxy-4-[(t-
butyldiphenylsilyloxy)methyl}benzeneboronic acid

1) A mixture of 3,5-dimethoxybenzyl alcohol (4.0
g), t-butyl-diphenylsilyl chloride (6.54 g) and imidazole
(3.28 g) in DMF (60 mL) was stirred at room temperature for
24 h. DMF was evaporated and the residue was purified by
column chromatography (silica gel; eluent: hexane to
hexane/EtOAc 20%) to vyield 8.5 g of 3,5-dimethoxy-1-[(t-
butyldiphenylsilyloxy)methyl]benzene. ESMS: m/z 407 (MH').
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FUL09MI#ME Clefurd &9 described in Example 7-1) to give the title
compound. ESMS: m/z 451 (MH").

Reference Example 10: 2,6~Dimethoxy~-4-
(thiomorpholinomethyl)benzeneboronic acid

1) Thiomorpholine (3.4 g) was added to a solution of
3,5-dimethoxybenzyl chloride (2 g) 1in THF (25 mL) and the
mixture was stirred overnight at room temperature. The solid
material was removed by filtration and the filtrate was
evaporated. The residue was purified by column
chromatography (silica gel; eluent: EtOAc/hexane 1/2) to
vield 2 g of 3,5-dimethoxy-1-(thiomorpholino-methyl)benzene.
ESMS: m/z 253 (M).

2} The product obtained above was treated in a similar
procedure as described in Example 7-1) to gaive the title

compound.

Reference Example 11: 2,6-Dimethoxy~4-[ (4-tert-
butoxycarbonylpiperazinyl)methyl]benzeneboronic acid

The title compound was prepared in a similar procedure
as described in Reference Example 10 but replacing

thiomorpholine with N-{tert-butoxycarbonyl)piperazine.

The following compounds (Reference Example 12-17) were
prepared in a similar method as described in Reference
Example 10 by replacing thiomorpholine with the requisite

amines.

Reference Example 12: 2,6-Dimethoxy-4-

[ (diethylamino)methyl]benzeneboronic acid

Reference Example 13: 2,6-Dimethoxy-4-

(piperidinomethyl)benzeneboronic acid
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Reference Example 14: 2,6-Dimethoxy-4~

(morpholinomethyl)benzeneboronic acid

Reference Example 15: 2,6-Dimethoxy-4-{ (4-benzyl-1-

piperazinyl)methyl]lbenzeneboronic acid

Reference Example 16: 2,6-Dimethoxy-4-

[ (dimethylamino)methyl]benzeneboronic acid

Reference Example 17: 2,6-Dimethoxy~4~-[ (4-tert-

butoxycarbonylpiperazinyl)methyl]benzeneboronic acid

Reference Example 18: 2,6-Dimethoxy-4- (2~
hydroxyethyl)benzene boronic acid

1) A solution of (3,5-dimethoxy)phenylacetic acid (3
g) in Et,0 (100 mL) was cooled to 0 °C and LiAlH; (1M in
Et,0, 16.8 mL) was added. The mixture was warmed to room
temperature and stirred for 5 h, whereupon the pH was
adjusted to 5 using HCl (1 M). The mixture was washed with
H,O/EtOAc and the organic layer was separated. The aqueous
layer was extracted with EtOAc. The combined organic layers
were dried (MgS0O,) and concentrated in vacuo to give 3,5-
dimethoxy=-4-(2-hydroxyethyl)benzene (2.8 g) as a crude
product.

2) The product was treated in a similar procedure as

described in Example 7-1) to give the title compound.

Reference Example 19: 2,6-Dimethoxy-4-({tert-butyl-
diphenylsilyloxy)benzeneboronic acid

1) A mixture of 3,5-dimethoxybenzyl alcohol (4.0 g),
tert-butyl-diphenylsilyl chloride (6.54 g) and imidazole
(3.28 g) in DMF (60 mL) was stirred at room temperature for
24 h. DMF was evaporated and the residue was purified by

column chromatography (silica gel; eluent: hexane to
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hexane/ EtOAc 20% ) to yield 8.5 g of 3,5-dimethoxybenzyi
tert-butyldiphenylsilyl ether. ESMS: m/z 407 (MH").

2) The product obtained above was treated in a similar
procedure as described in Example 7 to give the title

compound. ESMS: m/z 451 (MH').

Reference Example 20: 2, 6-Dimethoxy-4-
hydroxymethylbenzeneboronic acid.

3,5-Dimethoxybenzyl alcohol was treated in a similar
procedure as described in Example 7 to yield the ¢title

compound.

Reference Example 21: 2,6-Dimethoxy-3-
hydroxymethylbenzeneboronic acid
The title compound was prepared in a similar method as

described in Example 7 from 2, 4-dimethoxybenzylalcohol.

Reference Example 22: 1-Bromo-2,4-dimethoxy-6-cyanobenzene

To a solution of 3,5-dimethoxybenzonitrile (2 g) in
CH,Cl, (100 mL) was added pyridinium tribromide (4 g). The
mixture was stirred for 24h at room temperature then washed
successively with aqueous NaHCO;, water and brine, dried
{MgS0,) filtered and evaporated. The residue was
crystallized from CH;Cl, and hexane to yield the title
compound (1.8 g).

Reference Example 23: N-Allyl-N-tert-butoxycarbonyl-4-
bromo-3, 5-dimethoxyaniline

1) 3,5-Dimethoxyaniline (7.55 g) was dissolved in
CHy;Cl, (100 mL) under N, and the solution was cooled to =78
°C. A solution of tetrabutylammonium tribromide (25 g) in
CH,Cl, (100 mL) was added and the mixture was stirred at
that temperature for 45 min. The mixture was allowed to

warm up to room temperature, stirred for 1.5 h and extracted
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with 1IN HCl. The extract was neutralized with 3 N NaOH and
extracted with AcOEt. The extract was dried (MgSQ,),
filtered and evaporated. The residue was purified by column
chromatography (silica gel; eluent: hexane /AcOEt 4:1 to
2:3) to give 4-bromo-3, 5-dimethoxyaniline (3.76 g).

2) The product obtained above (3g) was then dissolved
in anhydrous THF (25 mL) under N, and DIEA (5.4 mL) was
added. A solution of di-tert-butyl dicarbonate (3.39 g) in
anhydrous THF (20 mL) was added and the mixture was stirred
at 45 °C for 3.5 days. The solvent was evaporated and the
residue was taken up with AcOEt, washed successively with 1IN
HCl, sat. NaHCO; and brine. The organic layer was dried
(MgS04), filtered and evaporated. The residue was purified
by column chromatography (silica gel; eluent hexane /AcOEt
4:1) to give a solid. The solid was triturated with hexane
to remove remaining di-tert-butyl dicarbonate and N-tert-
butoxycarbonyl-4-bromo-3, 5-dimethoxyaniline was isolated by
filtration (3.67 g).

3) NaH (60%, 0.58%5 g) was added to a solution of the
product obtained above in anhydrous THF/DMF (100 /6 mL) and
the mixture was stirred for a few minutes. Allyl bromide
(1.13 mlL) was added and the mixture was stirred at room
temperature overnight, concentrated and the residue was
purified by column chromatography (silica gel; eluent:

hexane/AcOEt 4:1) to give the title compound (3.96 g).

Synthesis of Benzoic acids:

Reference Example 24: 4-Amino-2, 6-dichlorobenzozic acid
methyl ester.

1) To 2,6-dichloro-4-nitrobenzoic acid (12.8 g, US
patent 3,423,475) was added anhydrous CHCl, (60 mL) and
thionyl chloride (40 mlL) then the resulting mixture was
refluxed for i9 h. The mixture was allowed to cool tc room

temperature and evaporated. Additicnal CH:Cl; (10 mL) was
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added and the solution was evaporated. MeOH (100 mL) was
added to the residue and the mixture was refluxed for 17 h.
The mixture was allowed to cool to room temperature and
placed in an ice-bath. The precipitated solid was collected
by filtration to give methyl 2,6~dichloro-4-nitrobenzoate
(10.8 g, 80%).

2} To a mixture of the product obtained above in EtOH

(250 mL) was added a solution of Na:S$;0s (45 g) in water (100

mL) . The mixture was refluxed for 2 h, stirred at room
temperature overnight, filtered and <concentrated. The
residue was dissolved in 1N HCl (250 mL), stirred for 2 h,
neutralized with 10% NaOH and extracted with AcOEt. The
extract was dried (MgSO:), filtered and evaporated. The

residue was recrystallized from AcOEt/hexane to give the

title compound (7.48 g).

Reference Example 25: 4-Bromo-2,6-dichlorobenzoic acid and
4-bromo~-2, 6~dichloro benzoyl chloride.

1) 4-Amino-2, 6-dichlorobenzoic acid methyl ester (1.00
g) was suspended in 40% ag. HBr and the mixture was cooled
lto 0-5 °C. After NaNO, (376 mg) was added in small
portions, the mixture was stirred for about 5 min. Copper
(100 mg) was added and the mixture was warmed up to 100 °C.
The mixture was then stirred at 100 °C for 30 min, diluted

with water and extracted with AcOEt. The extract was dried
(MgS0,;), filtered and evaporated. The residue was purified
by column chromatography (silica gel; eluent: hexane and
AcOEt 50:1) to give 4~-bromo-2,6-dichlorobenzoic acid methyl
ester (1.07 q).

2) The product obtained above (1.06 g) was dissolved in
THF/MeOH (50 mL, 6:1) and LiOH (1M, 7.47 mL) was added. The
mixture was refluxed for 1 day, evaporated, and the residue
was taken up with water (50 mL) and acidified to pH < 2 with
1IN BHCl. The mixture was extracted with AcOEt, dried
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F! 10%"$&I(§Q;_~Ol|2[ 9+pO mL), was added thionyl chloride (2.51 mlL). The
mixture refluxed for S5 h, evaporated, and coevaporated with

CH2Cl, to give 4-bromo-2,6-dichlorobenzoyl chlorade.

Reference Example 26: 2,6-Dichloro-4-~-hydroxybenzoic acid

1) 4-Amino-2, 6-dichlorobenzoic acid methyl ester (0.5
g) was suspended in 20% HCl (25 mL) and stirred for 30 min
then cooled to 0-5 °C. After slow addition of NaNO, (188

mg), the mixture was stirred for 30 min at that temperature
and added to borling water (50 ml). The mixture was then
refluxed for 2 h, allowed to cool to room temperature and
extracted with AcOEt, dried {MgSQy), filtered and
evaporated. The residue was purified by preparative TLC
(silica gel; eluent: CHyCl3s) to give 2,6-dichloro-4-
hydroxybenzoic acid methyl ester (275 mg).

2) To a solution of the product obtained above (265 mqg)
in THF/MeOH (25 mL, 6:1) was added 1N NaOH (3.6 mL), and the
mixture was refluxed for lday. 1IN NaOH (3.6 mL) was added
and the mixture was refluxed for another day. The mixture
was evaporated and the residue was taken up with water,
acidified to pH < 2 with 1 N HCl and extracted with AcOEt
containing a little amount of MeOH . The extract was dried
(MgS0Oy), filtered and evaporated to give the title compound
(248 mqg) .

Reference Example 27: 2,6-Dichloro-4-fluorobenzoic acid.
4~Amino-2, 6~dichlorobenzoic acid methyl ester (0.5 q)
was suspended in 15% HC1l {10 mL) and stirred for 30 min then
cooled to 0-5 °C. After addition of NaNO; (188 mg) 1in small
portions, the mixture was stirred for 30 min at that
temperature. Precooled HBF,; (0.46 mL) was added and the
-169-
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solvent was evaporated and the crude product was purified by

preparative TLC (silica gel; eluent: hexane/AcOEt 50:1 to

20:1} to give 2,6-dichloro-4-fluorobenzoic acid methyl ester

(241 mg) .

2) To a solution of the product obtained above (233 mg)
in CCl,; was added TMSI (164 mL). The mixture was then
stirred under N, at 50 °C for 2 days. Water was added and
the mixture was stirred for 1lh. IN HCl (25 mL) was added
and the mixture was extracted with AcOEt. The extract was
dried (MgSO4), filtered and evaporated. The residue was
purified by column chromatography (silica gel; eluent:

CHC1l3/MeOH gradient) to give the title compound (38 mg).

Reference Example 28: 2-Chloro-4-(2-thiazolinylamino)benzoic
acid

1) A mixture of 4-amino-2-chlorobenzo:zc acid methyl
ester (0.5 g} and 2-chloroethylisothiocyanate (0.26 mL) in
THF (20 mL) was refluxed for 24 h. THF was distilled and
the residue was purified by column chromatography ({silica
gel: eluent: hexane/EtOAc 3:1-1:1) to yield 2-chloro-4-(2-
thiazolinylamino)benzoic acid methyl ester (74 mg). EIN3:
m/z 271 (MH').

2) The product obtained above was hydrolyzed with LiOH
to give the title compound (43 mg). ESMS: m/z 257 (MH").

Reference Example 29: 2-Chloro-4-(2-oxazolinylamino)benzoic

acid -170-
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ester (0.5 g) and 2-chloroethylisocyanate (0.23 mL}) in THF

(20 mL) was heated under reflux for 24 h. THF was distilled
and the residue was purified by column chromatography
(silica gel; eluent: hexane/EtOAc 3:1-1:1) to yield 4-{3-(2-
chloethyl)ureido) -2-chlorobenzoic acid methyl ester (0.63
mg). ESMS: m/z 291 (MH").

2) NaOMe (0.21g) was added to a solution of the
product obtained above (0.58 g) in THF (20 mL) and the
mixture was refluxed overnight. THF was distilled, and the
residue was extracted with EtOAc. The extract was washed
with water, dried (MgSO4;) and evaporated. The residue was
purified by column chromatography (silica gel; eluent:
EtOAc) to yield 2-chloro-4-(2-oxazolidinylamino)benzoic acid
methyl ester (0.46 g). ESMS: m/z 254 (MH").

3) The product obtained above was hydrolyzed with LiOH
to give the title compound. ESMS: m/z 240 (MH").

Reference Example 30: 2-Chloro-4-(2-oxo-l-pyrrolidinyl)-
benzoic acid:

1) To a solution of 4-amino-2-chlorobenzoic acid methyl
ester hydrochloride (0.52 g) and DIEA (0.27 mL) in CHCl:
{20 mL) at 0 °C under N: was added 4-chlorobutyryl chloride
(0.3 mL) and the mixture was stirred for 4 h at that

temperature. DMAP (0.23 mmol) was added and the mixture was

stirred at room temperature overnight. 4-Chlorobutyryl
chloride (0.3 mL) and DIEA (0.09 mL) were added and the
mixture was stirred for 24 h. The mixture was diluted with

CH,Cl, (100 mL) and the solution was washed successively
with 1N HCl, std. NaHCO;, brine, dried and evaporated. The
residue was purified by column chromatography (silica gel;
eluent: hexane/EtOAc 3:1) to yield 4-(4-chlorobutyryl)amino-
2-chlorobenzoic acid methyl ester (0.64 qg). ESMS: m/z

290 (MH") .
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EtOAcC. The combined extract was dried {MgS0,) and
evaporated. The residue was purified by column
chromatography (silica gel; eluent: hexane/EtOAc 1:1) to
ylield 2-chloro-4-(2-oxo-l-pyrrolidinyl)benzoic acid methyl
ester. ESMS: m/z 254 (MH").

3) The product obtained above was hydrolyzed with LiOH
to give the title compound. ESMS: m/z 240 (MH").

Reference Example 31: 2-Chloro-4-(l-pyrrolyl)benzoic acid.

1) A maixture of 4-amino-2-chlorobenzoic acid methyl
ester (0.46 g) and 2,5-dimethoxytetrahydrofuran (0.33 mL) in
AcOH (16 mL) was heated under reflux for 2 h. The mixture
was cooled to room temperature, diluted with water and
extracted with EtOAc. The extract was washed with satd.
NaHCO; and brine, dried (MgSO4), filtered and evaporated.
The residue was purified by column chromatography (silica
gel; eluent: hexane/EtOAc 5/1) to yield 0.48 g of 2-chloro-
4-{l~-pyrrolyl)benzoic acid methyl ester. ESMS: m/z 236
(MH™) .

2)The product obtained above was hydrolyzed with LiOH
to give the title compound. ESMS: m/z 220 (M-H) .

Reference Example 32: 2-Chloro-4-(2-trifluorocacetyl-1-
pyrrolyl)benzoic acid.

1) Trifluoroacetic anhydride (0.55 mL) was added to a
solution of 2-chloro-4-{l-pyrrolyl)benzoic acid methyl ester
(0.3 g) in CHCl; (5 mL) and the mixture was stirred at room
temperature for 4 h. The mixture was diluted with CH,Cl,
and the mixture was stirred with satd. NaHCO3; for 30 min.

The organic layer was separated and washed with brine, dried
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Flloyﬁj()Ség%tNuaAanNﬂuﬁ 04 g of 2-chloro-4-(2-trifluoroacetyl-1-
pyrrolyl)benzoic acid methyl ester. ESMS: m/z 330 (M-1).

2) The product obtained above was hydrolyzed with LiOH
to give the title compound. ESMS: m/z 318 (MH").

Reference Example 33: 2-Chloro-4-(2,5-dichloro-1l-pyrrolyl)-
benzoic acid.

1) N-Chlorosuccinimide (0.56 g) was added under N> to
an rce-cold solution of 2-chloro-4-(1l-pyrrolyl)benzoic acid
methyl ester (0.5 g) in THF (7 mL). The mixture was warmed
up to room temperature and stirred overnight. THF was
removed and the residue was treated with Et:0 and filtered.
The filtrate was evaporated and the residue was purified by
column chromatography (silica gel; eluent: hexane/EtOAc
10/1) to yield 0.61 g of 2-chloro-4-(2,5-dichloro-1-~
pyrrolyl)benzoic acid methyl ester. ESMS: m/z 306 (MH").

2) The product obtained above was hydrolyzed with L1OH
to give the title compound. ESMS: m/z 290 (MH").

Reference Example 34: 2-Chloro-4-(2-formyl-1-
pyrrolyl)benzoic acid.

1) A solution of DMF (0.1 mL) in CHpCl, (2 mL) was
added dropwise with stirring to a solution of oxalyl
chloride (0.2 mL) in CH,Cl, (16 mL) at -30 °C under N,. The
mixture was stirred for 15 min and a solution of 2-chloro-4-
(l—pyrrolyl)Benzoic acid methyl ester (0.5 g) in DMF (4 mL)
was added. The mixture was stirred at that temperature for
3 h and allowed to warm to room temperature, The mixture
was stirred overnight and evaporated. The residue was
partitioned between EtOAc and 0.2 M NaOAc. The EtOAc layer
was separated and the aqueous solution was extracted with
EtOAcC. The .combined BEtOAc layer was washed with Dbrine,

dried (MgS04), filtered and evaporated. The residue was
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0 0 0 [0) [0)
)%Zggﬁlloég(/o# & (S)C’J)g#SCXIV\{EH}l()n/gfb 431(?'&9/8# & ()-$'10% #: & ()-$!'10% #: & (
F@Y#$! 10% #: &' 1() ﬁ'é@%&aﬁn(df#&ﬂ%&ﬂ%ﬁﬁyﬁ dlctddNadte &(()3$!4P% #: & ()-
hoi oj okol ogohQG O, F Y# 2100 %)

01 1098& OLYEF0% 1P &) - ¥3GwPEPREy IR (PEsIL0RY: BEF) SOPPpPRpFELOM F
S 10% $LE& ) -4 1 HIMBSLE d) ror dodh #EQEEE(J - S10$19$108 1: MUK ) 1 (12.8
31'109%8& () - a rerNttt. v3v4av{Z9, 410LS$L 510%_$L& g - (1109A$L& ()-s!:

(1 109% * & @)L )',I‘@elm&e()wasl fé E G}) yerm 0 room temperature and

1094 5LE&" ()stava ety N\stv‘é{rméhlaMl@!f%kan@' LQS/@& o Rdl 0%k o ) +h39! &au@&ué)
39! 10%4.& () - .$109%8& () - 10L$L10L$LBL)@§ 4)| g})vUMOL Fs! 1096& (
F10968 () SO3E9ere {3s 205105108 3169685 fom%usfr}w}t}wlmes

3%40% & ()aci349Q%R( & i(On 110$41Q$c1p$to 'ﬁi@%ﬁ (Pné J:é@f@&té&eé solid was
1109%8& () - *8a|[ vU410L 10% & ()-n 2:'109%& ()-n sOs! 109 & () -
1 10% & () <o lllerdore ) flhtlrt%l&r() WESheey 15 hs 11 YD {9 s¥ataprpsod ()- @

1 1090$9&' ri@H Lurfl&@hva]&tm tolgwld 4-{tert-butoxycarbonylamino)-2-
chlorobenzoic acid (1.13 g). ESMS: m/z 294 (MH").

2) NaOMe (0.16 g) was added to a solution of the

product obtained above (0.36 g) in DMF (10 mL) under N,.

The mixture was cooled to 0 °C, and MeI (0.5 mL) was added.

The mixture was stirred overnight at room temperature.
NaOMe (0.14 g) and MeIl (0.55 mL) were added and the maixture
stirred for 6 h. THF was removed and the residue was
partitioned between EtOAc and water. The EtOAc layer was
separated and the aqueous layer was extracted with EtOAc.
The combined EtOAc extract was washed with brine, dried
(MgS0O,), filtered and evaporated. The residue was purified
by column chromatography (silica gel; eluent: hexane/EtOAc
1/1) to yield 2-chloro-4-{N-methyl-N-(tert-
butoxycarbonyl)amino]lbenzoic acid methyl ester (0.38 qg).
ESMS: m/z 322 (M+Na)’

3) A solution of the product obtained above in CH,Cl:
(10 mL) was éreated with TFA (5 mL) for 2 h. The mixture
was evaporated and the residue was taken up with EtOAc.
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ESMS m/z 200 (MH").

4) Methanesulfonyl chloride (0.2 mL) was added under N>
to a solution of the product obtained above (0.25 g) and
pyridine (0.2 mL) in CHyCl, (20 mL) and the mixture was
heated at 40 °C for 4 h. Pyridine (0.2 mL) and
methanesulfonyl chloride (0.2 mL) were added and the mixture
was heated for 2 h. The mixture was diluted with CH,Cl, and
the solution was washed with 1 N HCl1 and water, dried
(MgS04), filtered and evaporated. The residue was purified
by column chromatography (silica gel; eluent: hexane/EtOAc
3/1-1/1) to give 2-chloro-4-[N-methyl-N-
(methanesulfonyl)aminojbenzoic acid methyl ester (0.26 g).
ESMS: m/z 278 (MH').

5) The product obtained above was hydrolyzed with LiOH

to give the title compound. ESMS: m/z 264 (MH").

Reference Example 36: 2-Chloro-4~thioureidobenzoic acid.

1) Benzoyl thiocyanate was generated by refluxing a
solution of Dbenzoyl chloride (0.31 mL) and ammonium
thiocyanate (0.20 g) in acetone (15 mL) for 30 min. To
this solution was added a solution of 4-amino-2-
chlorobenzoic acid methyl ester (0.5 g) in CH;CN (10 mL)
and the mixture was refluxed for 5 h. The solvent was
removed and the residue was partitioned between CH,Cl. and

water. The organic layer was separated, washed with brine,

dried and evaporated. The residue was purified by column
chromatography to yield 2-chloro-4-(3-
benzoylthioureido)benzoic acid methyl ester (0.71 g).

ESMS: 349 (MH").
2) The product obtained above was hydrolyzed with LiOH
to give the title compound. ESMS: m/z 231 (MH").
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benzeneboronlc ac1d (1.30 g), Pd{(PPhs); (0.16 g) and 2M

Na,COy (5 mL). The mixture was refluxed for 4 h under N-.

After cooling, the mixture was diluted with EtOAc and washed

with water and brine. The organic layer was dried (Na,S0,),

filtered, and concentrated. The residue was purified by

preparative TLC (silica gel; eluent: hexane to EtOAc/hexane

1/1) to yield crude 2,6-dichloro-4-phenylbenzoic acid methyl

ester (0.57 g). ESMS: m/z 281 (MH").

2) The product obtained above was hydrolyzed with LiOH

to give the title compound. ESMS: m/z 267 (MH"), 265 (M-H)~

Reference Example 38: 2,6-Dichloro-4-[2-(N-methyl)pyrrolyl]
benzoic acid (J. Med. Chem. 41, 2019 (1998))

1) 2,6-Dichloro-4-[2-(N-tert-butoxycarbonyl)pyrrolyl]-
benzoic acid methyl ester was obtained in a similar manner
as described in Reference Example 37-1) by replacing
benzeneboronic acid with 2-(N-tert-
butoxycarbonyl)pyrroleboronic acid.

2) To a solution of the product obtained above in
CH,Cl, (5 mL) was added TFA (5 mL). After 2 h under N:, the
mixture was diluted with CH,Cl., washed with water and
brine, dried (Na;S0,), filtered, and concentrated to give
2,6~-dichloro-4- (2-pyrrolyl)benzoic acid methyl ester.

3) To a solution of the product obtained above(0.20 g)
in THF (5 mL) were added NaH—0.07g) and Mel (0.14 mL).
After stirring 2 h at room temperature, the mixture was
diluted with EtOAc and washed with water and brine. The
organic layer was dried (Na»S04), filtered and
concentrated. The residue was purified by preparative TLC
(silica gel; eluent: EtOAc/hexane 1/10) to vyield 2,6-
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$10%ve$MRherane to EtOAc/hexane to vyield 2,6-dichloro- 3—
bromobenzoic acid methyl ester (2.11 g). ESMS: m/z 282
(MH") .
3) The product obtained above was hydrolyzed with LiOH
to give the title compound. ESMS: m/z 268 (MH') and 266 (M -

1).

Reference Example 40: 2-Chloro-4-(tert-
butoxycarbonyl)benzoic acid
1) 3—Ch%oro—4—methoxycarbonylbenzoic acid (0.24 g) was
dissolved in DMF (2.5 mL) under N»; then CDI (0.36 g) was
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710%@R$0&'%bElfliﬁﬁ3§FQQW1ﬁﬁ[?J4HCl and sat. NaHCO3 , dried (MgSO,),
filtered and evaporated. The residue was purified by column
chromatography (silica gel; eluent: toluene) to give 2-
chloro-4-(tert-butoxycarbonyl)benzoic acid methyl ester (216
mg) .
2) The product obtained above was hydrolyzed with LiOH

to give the title compound.

Reference Example 41: 4-(N,N-Dimethylsulfamoyl)amino-2-
chlorobenzoic acid

1) Pyridine (0.4 mL) was added to a solution of methyl
4-amino-2-chlorobenzoate (0.3 g) in CH;Cl, (10 mL) at 0 °C
under N». N,N-Dimethylsulfamoyl chlorade (0.21 mL) was
added and the mixture was stirred at room temperature for
16 hours and refluxed for 5 hours. DMAP (0.4 g) was added
and the mixture was stirred for 3 hours. The mixture was
diluted with CH,Cl, (100 mL), washed successively with 1IN
HCl, brine, satd. NaHCO3; and brine, dried and evaporated.
The residue was purified by flash column chromatography
(silica gel; eluent: EtOAc/hexane 1:3) to give 0.31 g of
methyl 4~ (N,N-dimethylsulfamoyl)amino-2-chlorobenzoate.
ESMS: m/z 293 (MH")

2) The product obtained above was hydrolyzed with LiOH
in a similar manner as described in Example 1-5) to give

the title compound. ESMS: m/z 279 (MH")

Reference Example 42: Trimethyl-~(2-cyano-3-thienyl)tin
A mixture of 3-bromothiophene-2-carbonitrile (385 mg),
hexamethylditin (615 mg) and Pd(PPhj), (ll6émg) in toluene (8

mL) was stirred at 130 °C under N, for 16 h. The organic
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1) DIEA (26 mL) and methoxymethoxy chloride (8.20
mL) were added to a suspension of resorcinol (3.65 g) in
CH,Cl- (40 mL) under N, at 0°C. The mixture was stirred at
the same temperature for 10 min and stirred at room
temperature for 16 hours. DIEA (13 mL) and methoxymethoxy
chloride (4 mL) were added to the mixture and the mixture
was stirred for 1 hour. The mixture was added to water and
extracted with CHCl;. The extract was dried (MgSO,) and
evaporated, and the residue was purified by flash column
chromatography (silica gel; eluent: EtOAc/hexane 15%) to
give 1,3-di(methoxymethoxy)benzene (2.44 g).

2) The product obtained above was treated in a

similar procedure as described in Example 7-1) to give the

title compound.

RPMI-CS-1 Cell Adhesion Assay:

The following assay established the activity of the
present compounds in inhibiting ps-mediated cell adhesion
in a representative iIin vitro system. This assay measures
the adhesive interactions of a B-cell line, RPMI, known to
express ouPs (Erle et al., J. Immunol. 153: 517-528
(1994)), to the alternatively spliced region of fibronectin
referred to as CS-1, in the presence of test compounds.
The test compounds were added in increasing concentrations
to RPMI cells and then the cell-compound mixture was added
to CS-1 coated microwells. The plates were 1incubated,

washed and the percentage of attached cells were

-179-



+*710% " & ()-1} +*7109%"["& ()- L' 10%& ()-LLLLLLMMM RO ! &P109%-+& ()-!
&PLOYREE' ()- Y40% & () - 10#10#10# 0, 99109%& ()- ! ( | .
+*"10%/&'(%)-M#|\/) NANE/\MjM MWA4t RO |1 m &P10%& ()- &PLO%EfE& ()-1 Pl 19 JUL 20
8P10%2& ()-!$0 EPLO%ONO& ()-!< &PLO% W W& ()-! &P10% & ()-| MMMVMWXTt RO
11 s$ 10% ()- s$ 10% & ()- &S#I0% & ()-! &PLO%BOBCK ()-

&P10%¢& ()-! AKO &P10%Kk&' ()- MVMVMVMVRE) . 10% & ()- . 10% & () -

quantitated. The present assay directly demonstrates the
cell adhesion inhibitory activity and adhesion modulatory

activity of the present compounds.

RPMI-CS-1 assay

The CS-1 derived peptide, CLHPGEILDVPST, and the
scrambled control peptide, CLHGPIELVSDPT, were synthesized
at Tanabe Research Laboratories, USA, Inc. on a Beckman 990
synthesizer using t-Boc methodology. The peptides were
immobilized onto microtiter plates using the

heterobifunctional crosslinker 3—(2~pyridyldithio)propionic

acid N~-hydroxysuccinimide ester (SPDP) as reported
{Pierschbacher, et al., Proc. Natl. Acad. Sci. ISA B80:
1224-31227 (1983)). Microtiter plates were coatea with 20
Hg/ml  human serum albumin (HSA) for 2 hours at room

temperature, washed once with PBS and derivatized with 10
rg/ml SPDP for 1 hour. After washing, 100 pl of a 100
ng/ml cysteine containing peptide solution which had been
recently dissolved was added to the wells and allowed to
crosslink to the plates overnight at 4 °C. Unbound peptide
was removed from the plates by washing with PBS. To block
non-reacted sites, the plates were coated with 100 rl of a
2.5 mg/ml BSA solution in PBS for one hour at 37° C. 100
Hl of RPMI cells (2.5 x 10® cells/ml) in Dulbecco's
Modified Eagles Medium (DMEM) plus 0.25 % ovalbumin were
added to peptide coated dishes and incubated for 1 hour at
37 °c. Following this incubation, the plates were washed
with PBS three times using an EL404 plate washer and the
number of adherent cells was quantitated by measuring
enzymatic activity of endogenous N~acetyl-hexosaminidase
(Landegren, J. Immunol. Methods, 67: 379-388 (1984)). To
do this, the enzyme substrate p-nitrophenyl-N-acetyl-B-D-
glucoseaminide is dissolved at 7.5 mM in 0.1 M citrate
buffer pH 5 and then mixed with an equal volume of 0.5%
Triton X100. 50 pl of the substrate solution was added to
the plates Qnd the plates were incubated at 37 OC for 60
minutes. The reaction was stopped by the addition of 100 pl
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50 mM glycine, 5 mM EDTA buffer pH 10.4. The amount of
liberated p-nitrophenol was quantitated by reading the
optical density at 405 nm using a vertical pathway
spectrophotometer to quantitate attachment (VMAX Kinetic
Microplate Reader, Molecular Devices, Menlo Park, CAa).
This procedure is a modification of a previously published
method (Cardarelli et al., J. Biol. Chem. 269: 18668-18673
(1994)).

In this assay, ICsp value ranges (pM) are depicted by

A, B, C and D. These ranges as follows.
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The following TABLE 31 illustrates the ICsp values for
selected compounds of the present invention in the RPMI-CS-

1 assay. The ranges are as described above.

TABLE 31

Example RPMI-CS-1
Number
1A

1B
2
3
4A
4B
5
6
TA
7B
8
9
10
11
12
13
14
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wherein

Ring A is a benzene ring, a pyridine ring, a pyrazine
ring, a furan ring, an isoxazole ring, a benzofuran ring, a
thiophene ring, a pyrrole ring, or an indole ring;

Q is a bond, a carbonyl group, a lower alkylene group
which may be substituted by a hydroxyl group or phenyl
group, a lower alkenylene group, or a -0O-(lower alkylene)-
group;

n is an integer of 0, 1 or 2;

W is oxygen atom, sulfur atom, a -CH=CH- group or a -
N=CH- group;

Z is oxygen atom or sulfur atom;

R}, R? and R® are the same or different and are
selected from the group consisting of:

a) hydrogen atom,

b) a halogen atom,

c) a lower alkyl group which may be substituted by a
halogen atom or a (halogenobenzoyl)amino group,

d) a lower alkoxy group which may be substituted by a
halogen atom,

e) a nitro group,

f) an amino group which may be substituted by 1-2
groups selected from the group consisting of 1) a lower
alkyl group, 2) a lower alkanoyl group, 3) a

halogenobenzoyl group, 4) a lower alkoxycarbonyl group, 5)
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j) a lower alkanesulfonyl group,

k)

1) a phenyl group,
)

0§ Ju 2002

a sulfamoyl group,
m) a pyrrolidinyl group which may be substituted by
O0X0 group,

n) a pyrrolyl group which may be substituted by a
group selected from the group consisting of 1) a lower
alkanoyl group which may be substituted by a halogen atom,
2) a halogen atom, 3) formyl group, and 4) a lower alkyl
group which may be substituted by hydroxy group,

o) a thienyl group,

p) an isoxazolyl group which may be substituted by a
lower alkyl group,

q) a thiazolyl group,

) a pyrazolyl group,

) a pyrazinyl group,

) a pyridyl group, and
) hydroxyl group,

or two of R', R? and R® may combine with each other at
the terminal thereof to form a lower alkylenedioxy group;

R' is tetrazolyl group, a carboxyl group, or an amide

or an ester thereof;
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alkanesulfonyl group,

d) a hydroxyl group,
e) a lower alkanoyl group,

f) a lower alkyl group which may be substituted by 1)

hydroxyl group, or 2) an imino group which is substituted

by hydroxyl group or a lower alkoxy group,

g) a lower alkoxy group,

h) a halogen atom, and

i) 2-oxopyrrolidinyl group;

R® is a group selected from the group consisting of:

a) a phenyl group which may have 1-5 substituents

selected from the group consisting of:

) a halogen atom,

) a nitro group,

) a formyl group,

) a hydroxyl group,

) a carboxyl group,

) a lower alkoxy group which may be substituted
by a group selected from the group consisting of i) a
carboxyl group or an amide or an ester thereof, 1ii)
hydroxyl group, iii) a cyano group, 1iv) a halogen
atom, v) an amino group which may be substituted by a
lower alkyl group, vi) a pyridyl group, vii) a
thiazolyl group which may be substituted by a lower
alkyl group, wviii) an isoxazolyl group which may be
substituted by a lower alkyl group, 1ix) a piperidyl
group which may be substituted by a lower alkyl group,
X) a pyrrolidinyl group which may be substituted by a
lower alkyl group, xi) a phenyl group which may be
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halogen atom, ii) hydroxyl group, 1ii) carboxyl group
or an amide or an ester thereof, 1iv) a lower alkoxy
group, Vv) an amino group which may be substituted by
1-2 groups selected from the group consisting of a
lower alkyl group, a hydroxy-lower alkyl group, a
(lower alkylamino)-lower alkyl group, phenyl-lower
alkyl group, a phenyl group, and a pyridyl group, vi)
a piperidinyl group which may be substituted by a
lower alkylenedioxy group, an oxo group or a hydroxy
group, vii) a morpholino group which may be
substituted by a lower alkyl group, viii)
thiomorpholino group which may be oxidized, ix)
piperazinyl group which may be substituted by a lower
alkyl group, a hydroxy-lower alkyl group, a lower
alkanoyl group or a phenyl-lower alkyl group, x)
pyrrolidinyl group which may be substituted by oxo
group, and xi) an imidazolidinyl group which may be
substituted by 1-3 groups selected from the group
consisting of a lower alkyl group and oxo group,

8) a lower alkenyl group which may be substituted
by carboxyl group or an amide or an ester thereof,

9) an amino group which may be substituted by a
group selected from the group consisting of i) a
phenyl group, ii) a lower alkoxycarbonyl group, iii) a
lower alkanesulfonyl group, 1v) a carbamoyl group
which may be substituted by a lower alkyl group or a
lower alkyl-phenyl group, v) a lower alkanoyl group,
vi) a lower alkyl group, vii) a lower alkenyl group,
and viii) a thiocarbamoyl group which may be

substituted by a lower alkyl group,
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10) a carbamoyl group which may be substituted by
a lower alkyl group, a hydroxy-lower alkyl group, a
morpholino-lower alkyl group, a phenyl-lower alkyl
group or a lower alkanesulfonyl group,
11) a sulfamoyl group which may be substituted by
a group consisting of i) a lower alkyl group, ii) a
benzoyl group, iii) a lower alkoxycarbonyl group, and
iv) a lower alkanoyl group,
12) a lower alkenyloxy group,
13) a lower alkylenedioxy group,
14) a piperazinylcarbonyl group which may be
substituted by a lower alkyl group,
a lower alkanoyl group,
cyano group,
17) a lower alkylthio group,

5)
6)
)
8) a lower alkanesulfonyl group,
9) a lower alkylsulfinyl group, and
0) a group of the formula: - (CH;)4q—O- wherein g
is an integer of 2 or 3,
b} a pyridyl group which may be substituted by a lower
alkyl group;
c) a thienyl group which may be substituted by a group
selected from the group consisting of:
1) a halogen atom,
2) a lower alkyl group which may be substituted
by hydroxyl group,
) cyano group,
) formyl group,
) a lower alkoxy group, and
) a lower alkanoyl group;
d) a benzofuranyl group;
e) a pyrimidinyl group which may be substituted by a
lower alkoxy group;
f) an isoxazolyl group which may be substituted by a

lower alkyl group; and
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wherein symbols are the same as defined above.

5. The compound according to claim 4, wherein

R! is hydrogen atom; a halogen atom; carboxyl group;
carbamoyl group; nitro group; an amino group which may be
substituted by 1-2 groups selected from the group
consisting of 1) a lower alkyl group, 2) a lower alkanoyl

group, 3) a halogenobenzoyl group, 4) a lower
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group selected from the group consisting of i) a carboxyl

group or an amide or an ester thereof, ii) hydroxyl group,

iii) a cyano group, 1iv) a halogen atom, v) an amino group

which may be substituted by a lower alkyl group, vi) a

pyridyl group, vii) a thiazolyl group which may be

substituted by a lower alkyl group, wviii) an isoxazolyl

group which may be substituted by a lower alkyl group, ix)
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substituted by a halogen atom, xii) a furyl group, xiii) a
thienyl group, and xiv) a lower alkoxy group,

3) a lower alkyl group which may be substituted by a
group selected from the group consisting of i) a halogen
atom, 1ii) hydroxyl group, iii) carboxyl group or an amide
or an ester thereof, iv) a lower alkoxy group, Vv) an amino
group which may be substituted by 1-2 groups selected from
the group consisting of a lower alkyl group, a hydroxy-
lower alkyl group, a (lower alkylamino)-lower alkyl group,
phenyl-lower alkyl group, a phenyl group, and a pyridyl
group, vi) a piperidinyl group which may be substituted by
a lower alkylenedioxy group, an o0xo group or a hydroxy
group, vii) a morpholino group which may be substituted by
a lower alkyl group, viii) thiomorpholino group which may
be oxidized, ix) piperazinyl group which may be substituted
by a lower alkyl group, a hydroxy-lower alkyl group, a
lower alkanoyl group or a phenyl-lower alkyl group, Xx)
pyrrolidinyl group which may be substituted by oxo group,
and xi) an imidazolidinyl group which may be substituted by
1-3 groups selected from the group consisting of a lower
alkyl group and 0ox0O group,

4) an amino group which may be substituted by a group
selected from the group consisting of i) a phenyl group,
ii) a lower alkoxycarbonyl group, iii) a lower
alkanesulfonyl group, iv) a carbamoyl group which may be
substituted by a lower alkyl group or a lower alkyl-phenyl
group, Vv) a lower alkanoyl group, vi) a lower alkyl group,
vii) a lower alkenyl group, and viii) a thiocarbamoyl group
which may be substituted by a lower alkyl group,

5) a carbamoyl group which may be substituted by a
lower alkyl group, a hydroxy-~lower alkyl group, a
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6) a sulfamoyl group which may be substituted by a

&

group consisting of i) a lower alkyl group, ii) a benzoyl
group, 1ii) a lower alkoxycarbonyl group, and iv) a lower

alkanoyl group.

6. The compound according to claim 1, wherein

Rl, R2 and R3 are selected from the group consisting

of:

a) hydrogen atom,

b) a halogen atom,

c) a lower alkyl group which may be substituted by a
halogen atom or a (halogenobenzoyl)amino group,

d) a lower alkoxy group which may be substituted by a
halogen atom,

e) a nitro group,

f) an amino group which may be substituted by 1-2
groups selected from the group consisting of 1) a lower
alkyl group, 2) a lower alkanoyl group, 3) a
halogenobenzoyl group, 4) a lower alkoxycarbonyl group, 5)
a lower alkanesulfonyl group which may be substituted by a
halogen atom, 6) a benzenesulfonyl group which may be
substituted by a lower alkyl group, a trihalogeno-lower
alkyl group, a halogen atom or a lower alkoxy group, 7)
thiophenesulfonyl group, 8) a carbamoyl group which may be
substituted by a lower alkyl group, a lower alkyl-phenyl
group, 9) a thiocarbamoyl group which may be substituted by
a lower alkyl group, phenyl group, or a phenyl-lower alkyl
group, 10) thiazolinyl group, and 11) a sulfamoyl group
which may be substituted by a lower alkyl group;

g) a carboxyl group,

h) a carbamoyl group which may be substituted by a

lower alkanesulfonyl group,
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) a lower alkanesulfonyl group,
m) a sulfamoyl group,
n) a phenyl group,

) a pyrrolidinyl group which may be substituted by
0X0O group,

p) a pyrrolyl group which may be substituted by a
group selected from the group consisting of 1) a lower
alkanoyl group which may be substituted by a halogen atom,
2) a halogen atom, 3) formyl group, and 4) a lower alkyl
group which may be substituted by hydroxy group,

g) a thienyl group,

r) an isoxazolyl group which may be substituted by a
lower alkyl group,

a thiazolyl group,
a pyrazolyl group,
a pyrazinyl group,

)
)
)
v) a pyridyl group, and
)} hydroxyl group:

4

is selected from the group consisting of:

a) carboxyl group,

b) a lower alkoxycarbonyl group which may be
substituted by 1) pyridyl group or 2) an amino group which
may be substituted by a lower alkyl group,

c) a lower cycloalkoxycarbonyl group,

d) a carbamoyl group which may be substituted by a
hydroxy group or a lower alkanesulfonyl group, and

e) a tetrazolyl group.
7. The compound according to claim 6, wherein

Ring A is a benzene ring,

Q is a bond,
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d) a lower alkoxy group,

e) nitro group,

f) an amino group which may be substituted by a group

selected from the group consisting of 1) a lower alkyl

group, 2) a lower alkanoyl group, 3) a lower alkoxycarbonyl

group, 4) a lower alkanesulfonyl group which may be

substituted by a halogen atom, 5) a benzenesulfonyl group

which may be substituted by a lower alkyl

group, a

trihalogeno-lower alkyl group, a halogen atom or a lower

alkoxy group, 6) thiophenesulfonyl group, 7)

a carbamoyl

group which may be substituted by a lower alkyl group or a

lower alkyl-phenyl group, 8) a thiocarbamoyl group which

may be substituted by a lower alkyl group,

and 9) a

sulfamoyl group which may be substituted by a lower alkyl

group,

g) carboxyl group

h) a carbamoyl group which may be substituted by a

lower alkanesulfonyl group,
i) a lower alkanesulfonyl group,
j) a sulfamoyl group,

k} phenyl group,

1) a pyrrolidinyl group which may be substituted by

0XO0 group,

m) a pyrrolyl group which may be substituted by a

lower alkyl group,
n) a thienyl group,

0) an 1isoxazolyl group which may be substituted by a

lower alkyl group,
p) a thiazolyl group
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HAYE () - a o&®¥ ]alkoxycargéhyl éréup %chh may Dbe

substituted by a lower alkyl-amino group, or
c) a carbamoyl group which may be substituted by a

lower alkanesulfonyl group;

R5 is selected from the group consisting of:

a) hydrogen atom,

b) an amino group which may be substituted by a lower
alkanoyl group, a lower alkoxycarbonyl group or a lower
alkanesulfonyl group,

c) a lower alkanoyl group,

d) a lower alkyl group which may be substituted by 1)
hydroxyl group, or 2) an imino group which is substituted
by hydroxyl group or a lower alkoxy group,

e) a lower alkoxy group, and

f) a halogen atom;

R6 is a phenyl group which may have 1-5 substituents
selected from the group consisting of:

a) a halogen atom,

b) a formyl group,

c) a hydroxyl group,

d) a lower alkoxy group which may be substituted by 1)
a carboxyl group, 2) a hydroxyl group, 3) a cyano group, 4)
a halogen atom, 5) an amino group which may be substituted
by a lower alkyl group, 6) a pyridyl group, 7) a phenyl

group, 8) a thienyl group, or 9) a lower alkoxy group,
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a( cl0%%&& (nodsHIAEUES girbubaaiad_ kA 10e substltuted by a lower
C10YRYR&! (%1 [010%&%&& g%) cloneres (). [c107€&t ()-
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10%9#9&'(Ex5 group, or 7) an imidazolidinyl group which may be

substituted by 1-3 groups selected from the group
consisting of a lower alkyl group and oxo group,

f) an amino group which may be substituted by 1) a
lower alkoxycarbonyl group, 2) a lower alkanesulfonyl
group, 3) a carbamoyl group which may be substituted by a
lower alkyl group a lower alkyl-phenyl group, 4) a lower
alkanoyl group, 5) a lower alkyl group, 6) a lower alkenyl
group, or 7) a thiocarbamoyl group which may be substituted
by a lower alkyl group,

g) a carbamoyl group which may be substituted by 1) a
lower alkyl group, 2) a hydroxy-lower alkyl group, 3) a
morpholino-lower alkyl group, 4) a phenyl-lower alkyl
group, or 5) a lower alkanesulfonyl group,

h) a sulfamoyl group which may be substituted by a
lower alkyl group,

'_l.

a lower alkenyloxy group,

)
j) a lower alkylenedioxy group,
k) a cyano group,
1) a lower alkylthio group, and
m) a lower alkanesulfonyl group.
8. The compound according to claim 5 or 7, wherein

R' is 1) hydrogen atom, 2) a halogen atom, 3) a lower
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i‘goe/$é06$V\'§EK§Jk.§JﬁlﬁgAlé‘ldei'l()g%k;'?a(ﬂlighé) frc}uppfo &[Z(lpesrl&éﬁ ()gr%u:l:p% ‘S‘ ()-s °
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pppq+q)’§§ %’gfﬁél%? 9% %%@/ééﬁd(%ﬂ %%‘%éiﬁé‘aé}glﬁ%ﬁﬁé 7 (%)ulfamoyl
\#x$10%#&gt¢up/phi@&@m#g&bé)sub@&&&ht¢dRﬁgqmqﬂqqqqqqﬂ@bw4group, a

e e e e

t! 10%$s&gkdupt ! 10%3$s& () t!10%6$s& () - wwwwwWx_xwxvlU4 ~ 109%8$& () -
“109% P [& ()-- s!109%BM' ()- & 109VBME' ()-310s$s10s$s10s$s
6109%8$s& () - Wx~xXXxxxgGvU4

10%@L0YXE’ () - @ 0YX@hE) c@DWKA( JrdBAIRY (Yo @D §) - wherein R' is
G 109%X& (% - XXXXXXXZ2Z>vU4 6

@ o0& () PEfBose"( )a"@f‘bwé (5 @DoBRRLPPERL R () 3191 § xS x X BECUE T
@iﬁO%X& (hi@%@?%@héhy@ﬁgﬁx&p()ZQ%Q%X&lbwe@ﬂ@%X&xQ)ph%hgl group, 2,6-

di (lower alkoxy)-4-[[N,N-di (lower alkyl)amino] lower

alkyl]phenyl group, 2,6-di(lower alkoxy)-4-[(4-lower alkyl-
l-piperazinyl) lower alkyl]lphenyl group, 2,6-di(lower
alkoxy)-4-[l-piperidinyl-lower alkyl]lphenyl group, 2,6-
di (lower alkoxy)-4~-[N,N-di (lower alkyl)carbamoyl]phenyl
group or 2,6-di(lower alkoxy)-4-[ (morpholino) lower

alkyl]lphenyl group.

- 204 -



XXXXXXXVVOVUA @O09X&' () - @OYX&' () - @OYX& () - @AOWX& ] ' U200

XXXXXXX}] AvUA4 @ﬂO%M&'()-@RO%M&'()-@ﬂO%M&'()-@ﬂOOL
@OUX&' () - XxXXXxXXxzZ:vU4 @OYX&' () - @OYX& () -
@OYX& () - xxxxxyyuY=vU4 @O0%X& ()- @OWX& ()-)?'g

@LOYX&' () - @ OYX& () =@ OYXE () -VyVYy =vU4 )2'g .. .
Q0w () - @ovd () T Boomay Wb REE T RE 00 (799yy y ey nSTGET @
) QLOYX& ()o@ DYXRkOky ChOMRR {}- @ OPRY (Yr@PIX&E () - ALOWX&' () -&y' y(y)y+y-y/y
~A>vU4 ) @O9X&' () - @OYX& () - @OYX& () - @OWK&' ()- @OUX& ()-)?!g
/yOyly2y3y4dy:y,; yf F* @O%X&' ()- GQLOYX&' () - @OIX& () - @OWX& ()-)?!'g
@OYX&' () - @OWK&. () -; y<y=y>yya{g{h{~];- 10! . #10%&' ()-C .#10%#& ()-C
+d! 1098&' () -\ @OYX& ().-) ?! 09X& ()-h{i{jLz{{]~~. > 10! 110% %& ()-
Y! 10% %& 82 ! iéﬂ/@(f/%“ %S’-lgro 6%3&8 (ﬁg (%L/éo%li)@tﬁ?xyﬁbewgéﬁwz E)103%
@: 10% YRohrnyFALA0% Y& ()-S F1I 109%& ()-S Y% 10% % ()- Y% 10% 9%& () -
1 10% % () - gVQIbALO % = 10% 9&' ()- . 3! 10% 9& () - 3!10% %& ()- 3! 109%@$& () -
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4s! 109! & (b} pers 4OXGAELL 1) phég%%ﬁ)pﬁgﬁ\%ﬁ.énﬁﬁg;% 110% %&' ()-f

()-f 10% & 1'10% é)

1 10% 9%&' () - 1 10% 9%&' ( b Y& é)- 1 10% 9%&" () -

&10% %&' () - 3ThB218, &rdBCE$P0RGPRRY L) 4~ 325 §1dioFBRxY T 4# (3455108 W& () - #
1 10% % y& ST 9 - 9 3,10 % y& () -
pgo{%Wiéf@é?%?.lé‘*ﬂé%%%%%%i@m%?%%ea@%@&g-h%%?ié%é%é;% ve (s

3, s$10YRY R& (yl-#%pé;tmgp pyobengozdi-¢y ! h61d9@&&hp)<y-610fy&&&' ()-
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1 109%9& ()-T ! 1898&; 6ydFchiovpienroyl) 84097, &-()ine0hexyv241ONEN-109R2&88& ()-Y

df ZL>01 dimethylamino)phenyl]-L-phenylalanine;

N-(2,6-dichlorobenzoyl)-4-[2, 6~dimethoxy-4~ (N, N-
dimethylcarbamoyl)phenyl]-L-phenylalanine;

N- (2, 6-dichloro-4-hydroxybenzoyl)-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine;

N-(2,6-dichlorobenzoyl)-4-(2-ethoxy-6-methoxyphenyl) -
L-phenylalanine;

N-(2,6-difluorobenzoyl)-4-(2-6,dimethoxyphenyl) -L-
phenylalanine;

N-(2, 6-dichlorobenzoyl)-4-(2,3~-methylenedioxy-6-
methoxyphenyl)-L-phenylalanine;

N- (2, 6~dichlorobenzoyl)-3-(1l-hydroxyethy)-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine;

N-(2, 6-dichlorobenzoyl)-4-(2,4, 6-trimethoxyphenyl) -L-
phenylalanine;

N-[2,6-dichloro-4-[ (trifluoromethanesulfonyl)amino]~-
benzoyl]-4-(2, 6-dimethoxyphenyl)-L-phenylalanine; or

N-{2,6-dichloro-4~-[ (2-thienylsulfonyl)amino]lbenzoyl] -
4-(2,6-dimethoxyphenyl)~L-phenylalanine;
or a lower alkyl ester thereof;

or pharmaceutically acceptable salt thereof.
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wherein

Ring A is a benzene ring, a pyridine ring, a pyrazine
ring, a furan ring, an isoxazole ring, a benzofuran ring, a
thiophene ring, a pyrrole ring, or an indole ring;

Q is a bond, a carbonyl group, a lower alkylene group
which may be substituted by a hydroxyl group or phenyl
group, a lower alkenylene group, or a -O-(lower alkylene)-
group;

n is an integer of 0, 1 or 2;

W is oxygen atom, sulfur atom, a -CH=CH- group or a -
N=CH- group;

Z 1s oxygen atom or sulfur atom;

R}, R? and R?® are the same or different and are
selected from the group consisting of:

a) hydrogen atom,

b) a halogen atom,

c) a lower alkyl group which may be substituted by a
halogen atom or a (halogenobenzoyl)amino group,

d) a lower alkoxy group which may be substituted by a
halogen atom,

e) a nitro group,

f) an amino group which may be substituted by 1-2
groups selected from the group consisting of 1) a lower
alkyl group, 2) a lower alkanoyl group, 3) a

halogenobenzoyl group, 4) a lower alkoxycarbonyl group, 5)
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thiophenesulfony oup, amoyl gro which may be
substituted by a lower alkyl group or a lower alkyl-phenyl
group, 9) a thiocarbamoyl group which may be substituted by
a lower alkyl group, phenyl group or a phenyl-lower alkyl
group, 10) thiazolinyl group, and 1l1l) a sulfamoyl group

which may be substituted by a lower alkyl group,

g) a carboxyl group or an amide or an ester thereof,
h) a cyano group,

i) a lower alkylthio group,

j) a lower alkanesulfonyl group,

k) a sulfamoyl group,

1) a phenyl group,

m) a pyrrolidinyl group which may be substituted by

OXO group,

n) a pyrrolyl group which may be substituted by a
group selected from the group consisting of 1) a lower
alkanoyl group which may be substituted by a halogen atom,
2) a halogen atom, 3) formyl group, and 4) a lower alkyl
group which may be substituted by hydroxy group,

o) a thienyl group,

p) an isoxazolyl group which may be substituted by a
lower alkyl group,

q) a thiazolyl group,
r) a pyrazolyl group,
s) a pyrazinyl group,
t) a pyridyl group, and
u) hydroxyl group;

or two of R!, R? and R® may combine with each other at
the terminal thereof to form a lower alkylenedioxy group;
R? is tetrazolyl group, a carboxyl group, or an amide

or an ester thereof;
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11098& () - @F! 40%8@E GirinkSE3Foup which may be substituted by a lower

" CLO9A&! () - 00" CLO%A! () - " CLO9A () - C; aow&g "Cl099& ()-SsW'3

"Cl09m& (§4 @@9%&'9(1)01{?@16%%@"(9) " eibogEceyPen oYY - RX@R lower

C' CLO%A&! §) x 63000 EA)1 CEIQME () - " CLOWRE () - Ol " UpX<3

"CL0%/& () - C' CLO&: ( 10984 () - C' CLOYB& ()-" CLOY& ()-% (+-.02sW'3

" C109%9&' () - " C1O%& byd@aéw&ow " C10%&' () - C' CLOWA& () - 23578; =>XX@3

C' CLOW& () - " CLOME ol CLRAHEY ) or GUBIIE () - C>ACDA JMDX<3

"CL0%& () - C' CLO%& ()~ " ClO%/& {) - & &ibime ()-"CLO0%& ()- MOPUNKY SX73 y;
109R&' () - " Cl0%&' @) leverosmkiyd) -g"-'emw@u(gh A ooeesepstigppsdvpx B) y; 3
10@6f&f(%y§;gxyioé&%&p&)cﬁ? 2) an imino group which is substituted

by hydroxyl group or a lower alkoxy group,

g) a lower alkoxy group,
h) a halogen atom,
i) 2-oxopyrrolidinyl group;
R® is a group selected from the group consisting of :
a) a phenyl group which may have 1-5 substituents
selected from the group consisting of:

) a halogen atom,

) a nitro group,

) a formyl group,

4) a hydroxyl group,

) a carboxyl group,

) a lower alkoxy group which may be substituted
by a group selected from the group consisting of i) a
carboxyl group or an amide or an ester thereof, 1ii)
hydroxyl group, 1iii) a cyano group, 1iv) a halogen
atom, v) an amino group which may be substituted by a
lower alkyl group, vi) a pyridyl group, vii) a
thiazolyl group which may be substituted by a lower
alkyl group, viii) an isoxazolyl group which may be
substituted by a lower alkyl group, ix) a piperidyl
group which may be substituted by a lower alkyl group,
x) a pyrrolidinyl group which may be substituted by a
lower alkyl group, xi) a phenyl group which may be
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gébstituted by a halogen atom, xii) a furyl group,

xiii) a thienyl group, and xiv) a lower alkoxy group

7) a lower alkyl group which may be substituted
by a group selected from the group consisting of i) a
halogen atom, ii) hydroxyl group, iii) carboxyl group
or an amide or an ester thereof, iv) a lower alkoxy
group, Vv) an amino group which may be substituted by
1-2 groups selected from the group consisting of a
lower alkyl group, a hydroxy-lower alkyl group, a
(lower alkylamino)-lower alkyl group, phenyl-lower
alkyl group, a phenyl group, and a pyridyl group, vi)
a piperidinyl group which may be substituted by a
lower alkylenedioxy group, an oxo group or a hydroxy
group, vii) a morpholino group which may Dbe
substituted by a lower alkyl group, viii)
thiomorpholino group which may be oxidized, ix)
piperazinyl group which may be substituted by a lower
alkyl group, a hydroxy-lower alkyl group, a lower
alkanoyl group or a phenyl-lower alkyl group, x)
pyvrrolidinyl group which may be substituted by oxo
group, and xi) an imidazolidinyl group which may be
substituted by 1-3 groups selected from the group
consisting of a lower alkyl group and oxo group,

8) a lower alkenyl group which may be substituted
by carboxyl group or an amide or an ester thereof,

9) an amino group which may be substituted by a
group selected from the group consisting of i) a
phenyl group, ii) a lower alkoxycarbonyl group, iii) a
lower alkanesulfonyl group, iv) a carbamoyl group
which may be substituted by a lower alkyl group or a
lower alkyl-phenyl group, v) a lower alkanoyl group,
vi) a lower alkyl group, vii) a lower alkenyl group,
and viii) a thiocarbamoyl group which may be

substituted by a lower alkyl group,
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10) a carbamoyl group which may be substituted by
a lower alkyl group, a hydroxy-lower alkyl group, a
morpholino-lower alkyl group, a phenyl-lower alkyl
group or a lower alkanesulfonyl group,

11) a sulfamoyl group which may be substituted by
a group consisting of i) a lower alkyl group, ii) a
benzoyl group, 1iii) a lower alkoxycarbonyl group, and
iv) a lower alkanoyl group,

12) a lower alkenyloxy group,

13) a lower alkylenedioxy group,

14) a piperazinylcarbonyl group which may be
substituted by a lower alkyl group,

a lower alkanoyl group,

cyano group,

)
)
17) a lower alkylthio group,
) a lower alkanesulfonyl group,
) a lower alkylsulfinyl group, and
) a group of the formula: -(CH;)q-O- wherein g
is an integer of 2 or 3,

b) a pyridyl group which may be substituted by a lower

alkyl group,

c) a thienyl group which may be substituted by a group

selected from the group consisting of:

1) a halogen atom,
2) a lower alkyl group which may be substituted
by hydroxyl group,
) cyano group,
4) formyl group,
) a lower alkoxy group, and
) a lower alkanoyl group;
d) a benzofuranyl group;

e) a pyrimidinyl group which may be substituted by a

lower alkoxy group;

f) an isoxazolyl group which may be substituted by a

lower alkyl group; and
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g) a pyrrolyl group which may be substituted by a
lower alkoxycarbonyl group;
or a pharmaceutically acceptable salt thereof;

and a pharmaceutically acceptable carrier or diluent.

13. The pharmaceutical composition according to claim

12, wherein the chemical structure is formula [I-A]:

R5
ol b
R'  Z (CHy)y< 3R®

RZ@QJ‘”)\I# W [-A]
R3

wherein symbols are the same as defined above.

14. The pharmaceutical composition according to claim
12, with the proviso that when Ring A is a benzene ring,
the ring is not substituted with methyl group in the 3- and

the 5-positions or in the 2- and the 4-positions.

15. The pharmaceutical composition according to claim
12, with the additional proviso that when Ring A 1is a
benzene ring, the ring is substituted in at least one of 2-

and 6-positions.

16. The pharmaceutical composition according to claim

12, wherein the chemical structure is formula [I-B]:
R®
R? O

(I-B]
JCKLN COOH
R’ R3H

wherein symbols are the same as defined above.

17. The pharmaceutical composition according to claim

16, wherein
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()-%Q'is hydrogen atom; a halogen atom; carboxyl group;
carbamoyl group; nitro group; an amino group which may be
substituted by 1-2 groups selected from the group
consisting of 1) a lower alkyl group, 2) a lower alkanoyl
group, 3) a halogenobenzoyl group, 4) a lower
alkoxycarbonyl group, 5) a lower alkanesulfonyl group which
may be substituted by a halogen atom, 6) a benzenesulfonyl
group which may be substituted by a lower alkyl group, a
trihalogeno-lower alkyl group, a halogen atom or a lower
alkoxy group, 7) thiophenesulfonyl group, 8) a carbamoyl
group which may be substituted by a lower alkyl group, a
lower alkyl-phenyl group, 9) a thiocarbamoyl group which
may be substituted by a lower alkyl group, phenyl group, a
phenyl-lower alkyl group, 10) thiazolinyl group, and 11) a
sulfamoyl group which may be substituted by a lower alkyl
group; a pyrrolidinyl group which may be substituted by oxo
group; a pyrrolyl group which may be substituted by a group
selected from the group consisting of 1) a lower alkanoyl
group which may be substituted by a halogen atom, 2) a
halogen atom, 3) formyl group, and 4) a lower alkyl group
which may be substituted by hydroxy group; a thienyl group;
an 1isoxazolyl group which may be substituted by a lower
alkyl group; a thiazolyl group; a pyrazolyl group; a
pyrazinyl group; or a pyridyl group;

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

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

R® is a phenyl group which may be substituted at 2-,
4-, and/or 6-position of the phenyl group by a group
selected from the group consisting of:

1) a halogen atom,

2) a lower alkoxy group which may be substituted by a
group selected from the group consisting of i) a carboxyl

group or an amide or an ester thereof, 1ii) hydroxyl group,
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VCﬂO@@SO&i£153gpé§gno group, iv) a halogen atom, v) an amino group

which may be substituted by a lower alkyl group, vi) a
pyridyl group, vii) a thiazolyl group which may be
substituted by a lower alkyl group, viii) an isoxazolyl
group which may be substituted by a lower alkyl group, ix)
a piperidyl group which may be substituted by a lower alkyl
group, X) a pyrrolidinyl group which may be substituted by
a lower alkyl group, xi) a phenyl group which may be
substituted by a halogen atom, xii) a furyl group, xiii) a
thienyl group, and xiv) a lower alkoxy group,

3) a lower alkyl group which may be substituted by a
group selected from the group consisting of i) a halogen
atom, ii) hydroxyl group, iii) carboxyl group or an amide
or an ester thereof, iv) a lower alkoxy group, V) an amino
group which may be substituted by 1-2 groups selected from
the group consisting of a lower alkyl group, a hydroxy-
lower alkyl group, a (lower alkylamino)-lower alkyl group,
phenyl-lower alkyl group, a phenyl group, and a pyridyl
group, vi) a piperidinyl group which may be substituted by
a lower alkylenedioxy group, an oxo group or a hydroxy
group, vii) a morpholino group which may be substituted by
a lower alkyl group, viii) thiomorpholino group which may
be oxidized, ix) piperazinyl group which may be substituted
by a lower alkyl group, a hydroxy-lower alkyl group, a
lower alkanoyl group or a phenyl-lower alkyl group, X)
pyrrolidinyl group, which may be substituted by oxo group,
and xi) an imidazolidinyl group which may be substituted by
1-3 groups selected from the group consisting cf a lower
alkyl group and oxo group,

4) an amino group which may be substituted by a group
selected from the group consisting of i) a phenyl group,
ii) a lower alkoxycarbonyl group, iii) a lower
alkanesulfonyl group, iv) a carbamoyl group which may be
substituted by a lower alkyl group or a lower alkyl-phenyl

group, Vv) a lower alkanoyl group, vi) a lower alkyl group,
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which may be substituted by a lower alkyl group,

lower alkenyl group, and viii) a thiocarbamoyl group

5) a carbamoyl group which may be substituted by a
lower alkyl group, a hydroxy-lower alkyl group, a
morpholino-lower alkyl group, a phenyl-lower alkyl group or
a lower alkanesulfonyl group, and

6) a sulfamoyl group which may be substituted by a
group consisting of i) a lower alkyl group, ii) a benzoyl
group, 1iii) a lower alkoxycarbonyl group, and iv) a lower

alkanoyl group.

18. The pharmaceutical composition according to claim
12, wherein

Rl, R2 and R3 are selected from the group consisting

of:

a) hydrogen atom,

b) a halogen atom,

¢) a lower alkyl group which may be substituted by a
halogen atom or a (halogenobenzoyl)amino group,

d) a lower alkoxy group which may be substituted by a
halogen atom,

e) a nitro group,

f) an amino group which may be substituted by 1-2
groups selected from the group consisting of 1) a lower
alkyl group, 2) a lower alkanoyl group, 3) a
halogenobenzoyl group, 4) a lower alkoxycarbonyl group, 5)
a lower alkanesulfonyl group which may be substituted by a
halogen atom, 6) a benzenesulfonyl group which may be
substituted by a lower alkyl group, a trihalogeno-lower
alkyl group, a halogen atom or a lower alkoxy group, 7)
thiophenesulfonyl group, 8) a carbamoyl group which may be
substituted by a lower alkyl group, a lower alkyl-phenyl
group, 9) a thiocarbamoyl group which may be substituted by
a lower alkyl group, phenyl group, or a phenyl-lower alkyl
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group, 10) thiazolynyl group, and 11) a sulfamoyl group

which may be substituted by a lower alkyl group;
g) a carboxyl group,
h) a carbamoyl group which may be substituted by a

lower alkanesulfonyl group,

1) a lower alkoxycarbonyl group,
j) a cyano group,
k) a lower alkylthio group,
l) a lower alkanesulfonyl group,
m) a sulfamoyl group,
n) a phenyl group,

)

a pyrrolidinyl group which may be substituted by
OXO group,

p) a pyrrolyl group which may be substituted by a
group selected from the group consisting of 1) a lower
alkanoyl group which may be substituted by a halogen atom,
2) a halogen atom, 3) formyl group, and 4) a lower alkyl
group which may be substituted by hydroxy group,

q) a thienyl group,

r) a 1isoxazolyl group which may be substituted by a
lower alkyl group,

s} a thiazolyl group,

a pyrazolyl group,
a pyrazinyl group,

)
u)
v) a pyridyl group, and
w) hydroxyl group;

4

R™ is selected from the group consisting of:

a) carboxyl group,

b) a lower alkoxycarbonyl group which may Dbe
substituted by 1) pyridyl group or 2) an amino group which
may be substituted by a lower alkyl group,

c) a lower cycloalkoxycarbonyl group,

d) a carbamoyl group which may be substituted by a

hydroxy group or a lower alkanesulfonyl group, and
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Q0 is a bond,
W is a -CH=CH- group,

1 is selected from the group consisting of:

hydrogen atom,

o

a halogen atom,

o Q0

a lower alkoxy group,

(]

)
)
) a lower alkyl group,
)
) nitro group,

)

an amino group which may be substituted by a group
selected from the group consisting of 1) a lower alkyl
group, 2) a lower alkanoyl group, 3) a lower alkoxycarbonyl
group, 4) a lower alkanesulfonyl group which may be

substituted by a halogen atom, 5) a benzenesulfonyl group

which may be substituted by a 1lower alkyl

trihalogeno-lower alkyl group, a halogen atom or a lower
alkoxy group, 6) thiophenesulfonyl group, 7) a carbamoyl
group which may be substituted by a lower alkyl group or a
lower alkyl-phenyl group, 8) a thiocarbamoyl group which
may be substituted by a 1lower alkyl group, and 9)
sulfamoyl group which may be substituted by a lower alkyl

group,

g) carboxyl group

h) a carbamoyl group which may be substituted by a

lower alkanesulfonyl group,

i) a lower alkanesulfonyl group,

k

)
j)} a sulfamoyl group,
) phenyl group,

)

a pyrrolidinyl group which may be substituted by

0XO group,

- 216 -

o§b %Pn a corélg% to claim



pX<I 109228 () - 3109228 () - 3109228’ () - 3109R2& () - 3109R2& ()-3  SWI 19 gt
109R2& () - 31099728 () - 31099?& () - 310%7& () - 3109°PT T % cem%m@t Co-
%8;/222: 8 3%83532 8 3%83532 8 gigfy/gzz 8 g)mé/g 27 S&’&IM B v

¢ i S
109R2& () - 3109228 () - 3109R?& () - 3109%22& () - 310%R?& () - KLPRSWZXX@
109%%?& () - 3109%272& () - 3109 310992& () -3z~ ghn
109%92& () - 310(%‘55&8()%{66%?5% ‘%ms%v&@&c%') 05 %%#b&%&? KAy 2
ik ol gt it o U-e

<
109R?& 8 310%97&&(;hﬁb%v@ﬁ%g@slowv& 8 31000728 ()-3~qdC  @s10%8: () -
0 0

V20008 () - 30VLOWOR () T INEOOE () a( VI Oote (S (e Y @
V10%08! ()lswm@k (§ 392008’ () - 3VI0%O& () - 3VI0%0& () - 3XxX@C
Viooew () - sviooeer (M aviceee £ M i000e: () - JA0UE: () - 3SWIC
V10908 Eg-3v1o<y&)g983y3%9m 8FOBRA0%OS! 8 3V10%0 8-3>S<X@:
V10908 ()-3v10/ L (by3Y39 g Yo §%§10%€& () - 31 #3$) +, 1pX<C
V10908 () - 3V1094.! % 3V109 % 10908’ () - 3V10%0%' () - 31349; <ACSWIC
V10908 () - 3v1oe/ma(§>y3wm/mrpyp3vqooy@& () - 3V10%' () - 3CDI KLPRSXX@C

V10%0&' () - 3V10 3V109608 () - 3SWZ~" aepX<C

V10908 8-3v10§%‘81 éyv%m/%%‘g’ 3V10908 8-3v100/m'a(e|)o - 3eghl nosusWC

V10%08' () -3V10 V1 008 ()-3uvz| } XX@
gé(}Q Lo V100 [ )1 3YLA Y08 0h)

V10%08! ()-3v10/@&% V10908 %‘) 3100608 % %’

008! () - 3V10 9 3sWC
xioé@&' 8-3%0 R’ % %%%% %){O'g&%% ((’%‘l%égé%gb % 3>S<¥<W@:

V10%08' () - 3V10§6R, V10%08, () 3pX<C
V10%08' () - 3V10%08 ZL’ gv10%c>& %’ﬁ‘ ocy () - 3V10%0& () - 3sWIC
V10%08' () - 3V10008' (@ - 34a0ens @ VWOP)YlBVM%}&D () wBdDhV[ T09%)& bF- 3

Ff‘é@i{%ﬁ%&%ﬁi%ﬁ?é 597 o%’%"%&/@f%‘@ 95P8Be6 R () - 3xx@
Z[ 109%g& () - 3] 1o9yq&(gcaslz{arm09/@|&g(r)o®[ 1Q6@h ( nayZ s ( pbbtituted by a

[ 10v4e 81%%%3?%%{“%%85{25 b1 o8P ovd ())32] 100 () - 369~ @FOXG
Ci0vad ()} 321 100647 () 3P T0%A8 £7 3o Todaa () o TOE ) DY\ bogi s

[10@@&:()-3[10&m&hy¢r6g§moah@m() 3[10%& () -3Z[ 10%& () - 3i j npquwxx X@D
2 10%¢ ()-3[10 % 0%a&’ () - 3Zx| ~pX<

[[10%12' (§23Z%1 % (%m?ffllfo %%é) %b&ﬁaa‘ 86 3%%%%‘%%5%& lowex
[ 10%& ()aZBkaﬁ%q& O o0, 1 %120 0TS EEBTLI0NT ) - XA Lowes

Aicies yghigeels S O 10 ) S0 e

[109g& ()- 3[ 10&m&a().ex3£[:1694q&h(3)/l3§i:6&’@|& ()-3Z[ 10%1& () - 3XX@

Z] 10%g &' -3[1 3Z 10 3Z
O ooea )V aot 10ves thuaf AR el AR idf s Dsunstigyped by 1)
[ 10%& () n3HLOXEE @)mazsmwm&zx)aa[ 10968 (g)r-oBJZ{ J&ﬂ%}z&ﬁ()sSsmK@ltuted

Z[ 109%g&' ()-3 100/ 3 10% 3Z$(*|\ < 10%v&' () -3
3[10%\)2 (§ 2’% éigg yé)grEEEo? ???L%?f/q@rf’ |3*+/ gZZSQXX@:()sq |

s10%w&' () - 3q Sé@%f&l@zeﬁsalﬁ&@%/&rbhpBQaﬁdiO%/& () - 3s9="@F&KpX<< q
s10%& ()-3sq O%Wg%éé- le%W& ()-3sq s10%v& () -39

s10%E& () - 3K WY g s%%&& ()-3q s10%v& ()-3sq s10%& () - 3q
s10%v&' ()-3sq Fs{go%eg&'a()é

chrbup Whl%h may have 1-5 substituents
selected from the group consisting of:

a) a halogen atom,

b) a formyl group,

c) a hydroxyl group,
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d) a lower alkoxy group which may be substituted by 1)

a carboxyl group, 2) a hydroxyl group, 3) a cyano group, 4)
a halogen atom, 5) an amino group which may be substituted
by a lower alkyl group, 6) a pyridyl group, 7) a phenyl
group, 8) a thienyl group, or 9) a lower alkoxy group,

e) a lower alkyl group which may be substituted by 1)
an amino group which may be substituted by a lower alkyl
group, a hydroxy-lower alkyl group, a (lower alkylamino)-
lower alkyl group or a phenyl group, 2) a piperidinyl group
which may be substituted by a lower alkylenedioxy group, 3)
a morpholino group which may be substituted by a lower
alkyl group, 4) a thiomorpholino group in which sulfur atom
may be oxidized, 5) a piperazinyl group which may be
substituted by a lower alkyl group, a hydroxy-lower alkyl
group, a lower alkanoyl group or a phenyl-lower alkyl
group, 6) pyrrolidinyl group which may be substituted by
oxo group, or 7) an imidazolidinyl group which may be
substituted by 1-3 groups selected from the group
consisting of a lower alkyl group and oxo0 group,

f) an amino group which may be substituted by 1) a
lower alkoxycarbonyl group, 2) a lower alkanesulfonyl
group, 3) a carbamoyl group which may be substituted by a
lower alkyl group a lower alkyl-phenyl group, 4) a lower
alkanoyl group, 5) a lower alkyl group, 6) a lower alkenyl
group, or 7) a thiocarbamoyl group which may be substituted
by a lower alkyl group,

g) a carbamoyl group which may be substituted by 1) a
lower alkyl group, 2) a hydroxy-lower alkyl group, 3) a
morpholino-lower alkyl group, 4) a phenyl-lower alkyl
group, or 5) a lower alkanesulfonyl group,

h) a sulfamoyl group which may be substituted by a
lower alkyl group,

i} a lower alkenyloxy group,

i) a lower alkylenedioxy group,

k) a cyano group,

- 218 -



S10%V&' ()-3sg s10%& ()-3xX@ sq s10%W& ()-3q s
S10%V& ()-3spX<< q S10%WK ()-3sq s10%& ()-3qg s
S10%K' ()-3sW< q s10%w& ()-3q s10%& ()-3sq sl
S10%V& () - 3xX@ sq

1) a lower alkylthio group, and

m) a lower alkanesulfonyl group.

20. The pharmaceutical composition according to claim
17 or 19, wherein R' is 1) hydrogen atom, 2) a halogen
atom, 3) a lower alkanoylamino group, 4) a lower
alkoxycarbonylamino group, 5) a lower alkanesulfonylamino
group which may be substituted by a halogen atom, 6) a
benzenesulfonylamino group which may be substituted by a
lower alkyl group, a trihalogeno-lower alkyl group, a
halogen atom or a lower alkoxy group, 7)
thiophenesulfonylamino group, 8) an ureido group which may
be substituted by a lower alkyl group or a lower alkyl-
phenyl group, 9) a lower alkyl-thioureido group, or 10) a
lower alkylsulfamoylamino group, R® is a halogen atom, R®
is hydrogen atom or a halogen atom, and R® is a phenyl
group which may have 1-3 substituents selected from the
group consisting of 1) a lower alkoxy group, 2) a lower
alkyl group which may be substituted by a group selected
from the group consisting of a lower alkylamino group, a
hydroxy-lower alkylamino group, a lower alkylamino-lower
alkylamino group, piperidinyl group, a lower alkyl-
piperidinyl group, morpholino group, a lower alkyl-
morpholino group, a thiomorpholino group, piperazinyl
group, a lower alkyl-piperazinyl group, a lower alkanoyl-
piperazinyl group, and a pyrrolidinyl group, 3) a sulfamoyl
group which may be substituted by a lower alkyl group, 4) a
carbamoyl group which may be substituted by a lower alkyl

group.

21. The pharmaceutical composition according to claim
20, wherein R!' is hydrogen atom, R® is a halogen atom, and
R® is 2~ (lower alkoxy)phenyl group, 2,6-di(lower
alkoxy)phenyl group, 2,6-di(lower alkoxy)-4-[[N,N-di(lower
alkyl)amino]lower alkyl]phenyl group, 2,6-di(lower alkoxy)-
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S109%V& ()-3g s10%w& ()-3sq
S10%V&' ()-3q s10%WK () - 3sq
s10%V& ()-3sq s10%V& () - 3q
S10%VE' ()-3q s10%w& ()-3sq

S10%V& ()-3g s10%w& (
s109%V&' ()-3q s10%v&' (
s10%V&' ()-3sq s10%v&
S10%V&' ()-3q s10%v&' (|

S
_ ac !nen
)3 ?g% uly 3

s109%V& ()-3sq s10%v& () -39
4-{(4-1lower alkyl-l-piperazinyl)lower
2,6~di(lower

alkyl]lphenyl group,
alkoxy)-4-[l-piperidinyl-lower
2,6-di(lower

alkyllphenyl
alkoxy)-4-[N,N-di (lower
2,6-di(lower alkyl)-4-

group,

alkyl)carbamoyllphenyl group or

[ (morpholino) lower alkyl]phenyl group.

22.

21, wherein a lower alkoxy group is methoxy group.

The pharmaceutical composition according to claim

23. The

therapeutically effective amount of:

pharmaceutical composition comprising

N-(2, 6~dichlorobenzoyl) -4~ (2, 6-dimethoxyphenyl) -L-
phenylalanine;

N- (2, 6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4-
(piperidinomethyl)phenyl]-L-phenylalanine;

N~ (2, 6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4-[ (4-
methylpiperazinyl)amino]phenyl]-L-phenylalanine;

N-(2,6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4-
(morpholinomethyl)phenyl]-L-phenylalanine;

N-(2,6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4- (N, N-
dimethylamino)phenyl]-L-phenylalanine;

N-(2,6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4- (N, N-
dimethylcarbamoyl)phenyl]-L-phenylalanine;

N- (2, 6-dichloro-4-hydroxybenzoyl)-4-(2,6-
dimethoxyphenyl)-L-phenylalanine;

N- (2, 6-dichlorobenzoyl)-4-(2-ethoxy-6-methoxyphenyl) -
L-phenylalanine;

N- (2, 6~difluorobenzoyl)-4-(2-6,dimethoxyphenyl)-L-
phenylalanine;

N- (2, 6-dichlorobenzoyl)-4-(2,3-methylenedioxy-6-
methoxyphenyl)-L-phenylalanine;

N-(2,6-dichlorobenzoyl) -3~ (1l-hydroxyethy)-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine;

N-(2,6-dichlorobenzoyl)-4-(2,4, 6-trimethoxyphenyl)-L-

phenylalanine;
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S10%V& ()-3sq S10%VE ()-3q s10%v& ()-3?EFGHLNOSX' D q < x10%& ()-3< 18 JuL 2

x10%&' () - 3<
x10%&' () - 3<
x10%&' () - 3<
x10%&' () - 3<

x10%&' ()-31010110 q @ 109& () - SUVZ\][cCs X = sbee
Xx109%&' ()-3< x109%&' ()-3< x10%& ()-3cdhj kp Qj@eg &' (P - 3<
x10%& ()-3< x10%& ()-3sxz{pX<D < x10p& () - 3N () - 3<

x109&' () -3<

N-[2,6-dichloro-4-[ (trifluoromethanesulfonyl)amino] -

benzoyl]-4- (2, 6-dimethoxyphenyl)-L-phenylalanine; or

N-[2,6-dichloro-4-[ (2-thienylsulfonyl)amino]benzoyl]~

4-(2,6-dimethoxyphenyl)-L-phenylalanine;

or a lower alkyl ester thereof;

or a pharmaceutically acceptable salt thereof;

and a pharmaceutically acceptable carrier or diluent.

24. Use of a compound of the formula [I] for the

manufacture of a medicament for treating or preventing

conditions caused by a4 mediated cell adhesion 1in a

patient;

Zdy

wherein

Ring A is a benzene ring, a pyridine ring, a pyrazine

ring, a furan ring, an isoxazole ring, a benzofuran ring, a

thiophene ring, a pyrrole ring, or an indole ring;

Q is a bond, a carbonyl group, a lower alkylene group

which may be substituted by a hydroxyl group or phenyl

group, a lower alkenylene group, or a -0-(lower alkylene)-

group;

n is an integer of 0, 1 or 2;

W is oxygen atom, sulfur atom, a -CH=CH- group or a -

N=CH- group;

Z is oxygen atom or sulfur atom;

R, R? and R® are the same or different and are

selected from the group consisting of:

a) hydrogen atom,

b} a halogen atom,
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x109%& () -3sWD < x10%& ()-3< x10%& ()-3< x10%&' ()-3< x10%&' ()-3< 1

x10%&' ()-3xX@ < x10%&' ()-3< x10%&' ()-3< x10%&' ([) %x 0%& e 363x<13
X10%& () - 3< X10%& ()-3< x109& ()-3< x10%& ()-3< |x10

x109&' ()-3< x10%& ()-3< x109%&' ()-3< x10%& ()-3< IX1QuR"

x109%&' ()-3<

c) a lower alkyl group which may be substituted by a
halogen atom or a (halogenobenzoyl)amino group,

d) a lower alkoxy group which may be substituted by a
halogen atom,

e) a nitro group,

f) an amino group which may be substituted by 1-2
groups selected from the group consisting of 1) a lower
alkyl group, 2) a lower alkanoyl group, 3) a
halogenobenzoyl group, 4) a lower alkoxycarbonyl group, 5)
a lower alkanesulfonyl group which may be substituted by a
halogen atom, 6) a benzenesulfonyl group which may be
substituted by a lower alkyl group, a trihalogeno-lower
alkyl group, a halogen atom or a lower alkoxy group, 7)
thiophenesulfonyl group, 8) a carbamoyl group which may be
substituted by a lower alkyl group or a lower alkyl-phenyl
group, 9) a thiocarbamoyl group which may be substituted by
a lower alkyl group, phenyl group or a phenyl-lower alkyl
group, 10) thiazolinyl group, and 11) a sulfamoyl group
which may be substituted by a lower alkyl group,

g) a carboxyl group or an amide or an ester thereof,
h) a cyano group,

i) a lower alkylthio group,

j) a lower alkanesulfonyl group,

k) a sulfamoyl group,

1) a phenyl group,

m) a pyrrolidinyl group which may be substituted by

OXO group,

n) a pyrrolyl group which may be substituted by a
group selected from the group consisting of 1) a lower
alkanoyl group which may be substituted by a halogen atom,
2) a halogen atom, 3) formyl group, and 4) a lower alkyl
group which may be substituted by hydroxy group,

o) a thienyl group,

p) an isoxazolyl group which may be substituted by a

lower alkyl group,
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x10%&' ()-3< x10%&' ()-3< x10%&' ()-3pX<D < x10%&' (
x10%&' ()-3< x10%&' ()-3< x10%&' ()-3sWD < x10%&' (
x10%&' ()-3< x10%&' ()-3< x10%&' ()-3xX@ < x10%&' (
x10%&' ()-3< x10%&' ()-3 pX<D < Xx10%&' ()-3< x10%&

thiazolyl group,
pyrazolyl group,

pyridyl group, and

c ot n K Q

) a

) a

) a pyrazinyl group,
) a

)

hydroxyl group;

or two of R', R?® and R® may combine with each other at
the terminal thereof to form a lower alkylenedioxy group;

R* is tetrazolyl group, a carboxyl group, or an amide
or an ester thereof;

R® is a group selected from the group consisting of:

a) a hydrogen atom,

b) a nitro group,

c) an amino group which may be substituted by a lower
alkanoyl group, a lower alkoxycarbonyl group or a lower
alkanesulfonyl group,

d) a hydroxyl group,

e) a lower alkanoyl group,

f) a lower alkyl group which may be substituted by 1)
hydroxyl group, or 2) an imino group which is substituted
by hydroxyl group or a lower alkoxy group,

g) a lower alkoxy group,

h) a halogen atom, and

i) 2-oxopyrrolidinyl group:;

R® is a group selected from the group consisting of

a) a phenyl group which may have 1-5 substituents
selected from the group consisting of:

1) a halogen atom,

2) a nitro group,

3) a formyl group,

4) a hydroxyl group,

5) a carboxyl group,

6) a lower alkoxy group which may be substituted

by a group selected from the group consisting of i) a

carboxyl group or an amide or an ester thereof, 1ii)

hydroxyl group, 1ii) a cyano group, iv) a halogen
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X109& ()-3< x10%& ()-3 "# ) SWD < x10% ()-3< x10%& ()-3< x10% ()-3¢g

X10%& ()-3< x100& ()-3)*.2379: xX@ < x109%& () - 3<[XIOT& [7-3< XTOV& ( J o)
X10%& () - 3: >@\FH MpX<D < x10%& ()-3< x10%& ()-3<| x10%& !:5920%“65/&' ()-3<
x109%&’ () - 3MOPTW _SWID < x109% ()-3< x10%& () - 3<|x109&11JuB2004 o () - 3<

x10%&' ()-3_" df ghnopyXK> 1010 <

atom, v) an amino group which may be substituted by a
lower alkyl group, vi) a pyridyl group, vii) a
thiazolyl group which may be substituted by a lower
alkyl group, viii) an isoxazolyl group which may be
substituted by a lower alkyl group, ix) a piperidyl
group which may be substituted by a lower alkyl group,
x) a pyrrolidinyl group which may be substituted by a
lower alkyl group, xi) a phenyl group which may be
substituted by a halogen atom, xii) a furyl group,
xiii) a thienyl group, and xiv) a lower alkoxy group

7) a lower alkyl group which may be substituted
by a group selected from the group consisting of i) a
halogen atom, ii) hydroxyl group, iii) carboxyl group
or an amide or an ester thereof, iv) a lower alkoxy
group, V) an amino group which may be substituted by
1-2 groups selected from the group consisting of a
lower alkyl group, a hydroxy-lower alkyl group, a
(lower alkylamino)-lower alkyl group, phenyl-lower
alkyl group, a phenyl group, and a pyridyl group, vi)
a piperidinyl group which may be substituted by a
lower alkylenedioxy group, an oxo group or a hydroxy
group, vii) a morpholino group which may Dbe
substituted by a lower alkyl group, viii)
thiomorpholino group which may be oxidized, ix)
piperazinyl group which may be substituted by a lower
alkyl group, a hydroxy-lower alkyl group, a lower
alkanoyl group or a phenyl-lower alkyl group, Xx)
pyrrolidinyl group which may be substituted by oxo
group, and xi) an imidazolidinyl group which may be
substituted by 1-3 groups selected from the group
consisting of a lower alkyl group and oxo group,

8) a lower alkenyl group which may be substituted
by carboxyl group or an amide or an ester thereof,

9) an amino group which may be substituted by a

group selected from the group consisting of i) a
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: 109& () -< x109& ()-3< x109%& ()-3< x10%& ()-3pqy}z >> 19 i S,

100 & - 3109 3-10% | & -310% | & ()-3 < y&l0 (@3 vuL Y
ét%il&(%)-?»lét%il (%) 3 1£A¢I|&'(%)-31£A4||&'()-3px Réplacenent Shekt

109% | & ()-3' 10% | & ()-310% | & ()-3' 10% | & () - 310k L& (2 Juypa02

oA () uptl ) et - £ ) s [0

109% | & ()-310(331‘3“%-%8“ r&lg 6%9& %%Lk?%éf%afg"(‘ylsg\ﬁ@p' iii) a
ig;ﬁig Eg:gig%b&et) %g%éiuueﬂﬁﬂ%d;ﬂotﬁ@ 3lﬂ9/ﬂl&()ca?ob>é@>yl group
10% | & ()-310%’*‘&‘3%‘) 3¥Yo e'&"’"ék% %&@%% *8( §1é%we§ 3LkEhggroup or a
iggﬁi Iz 8:3%83/%&?6; :a%lo I ) lgi%}%d% (ﬁr)3h0°/%d3w§e6ﬁ)c;(§1;éﬁf®ﬂx@oup,
10% | & ()-3104’%%'%-1 | ’%35 3364‘# é))l 31@%3{%’? élEembm%Wp,
18% ii Eg:gig%h% ()Vl%.ljig%l ()tf%b%gérib&n( 13%&%%?% %@'&W}%X@e
10% | & ()_310%;1@5{4;9;9% {3& g) 13765 P&kéfﬁ JTOUPY & () - 3nopt v } SW7>
10% | & () -310% | & (10$1Q%h§bé%0210%b&p( Wh3Et8%hnbé k- %hb&%@uted by
10% | & ()-310% | & ()-3109%4 | & () ~3pcVl 10$10$10%

1000/% 8-10% F&J(qwegloax}lfx}(prew%m bdeRwrlower alkyl group, a
V109

- V10985 ¢ hnUYQU&) (e V10584 () - \gr/é-%/& QV\%\ﬁ@nyl lower alkyl
V109&' () - UV10%& () - VI10%& UV109%& %

V10%&' () - VI0YRIFPLURVRDYR &ywwoa/&kepewlémy%) IXRI@P +

W10%&: () - VI0%& () - QY%Of& ﬁifg%g Elo%%\ﬁhl may be supstituted by
V109%&' () - UV109%&' () - VI0%&' () - uv1o 0%& SW |

V109&' () - V10%&a ( Prouwl 09 1) s tiaromgo -llll(\ﬁloi;@*lﬂ alkyl groumk>iibDie

Yo% ()) MLOSE (] 180RRL)  Gtod (1 - %%@%%é?gbiﬁ%k R A

-1 1094& () -f!: ftm%a &owrfalkaow& gyotip; | 109%#& ()-f!':!10%08& ()

Y1004&' ()-~"k" 9. > 51 10%#& ()-al K% ! 10%& ()-a
K% ! 10%:& () - a K% Tg/ei %?wg{ ié%ﬁ%%@gﬁé& Bost S2 241096458 () - s
0410%66& () - s10#10#10¥% alDb&r(hlkylenedioxy group,

K% ! 10%#& ()-a-! K% L 109& ()-ass N j .. M 1 0%0C&!

M 10968 ()Qo,l M 1095k i? %()%ﬁﬁ%%%éﬁﬁ %ﬁ#é’iﬁups Widcr’ may be
8410%#e& () - ssupﬂnﬁ{:afat B2 & Mu8%%&Lkyl3ykbipynME () - 3

M 10%#& ()-3'M 10°«R}§( 10%#%& ?y!\L/I %ggﬁo%@*z;***zg#%#io#
sL! 10%" & () -2 0% N

<10%#& () - Qr++++k XB\Bvngtanb ghbﬂlﬁ%& ()-

L! 109%#&' ()- 2! sL! 109& 'sL' 10

gL! 10‘V<#&'8-2!SL! 10%’ %‘ OWeE. & é%%i‘%%laogr%ew& ()-

sL! 10%¢& ()- 2! sL! 10%?P&a(1oaesLa19%&s@1fan§L' a;ew(:f‘ (2? S'/és)l_z)llg’/f{g/&&()-ZOO
0?0U004F5a@.0# 1091 2& ()-2 109! ?2& () -2 109! ?2& 0

0109%hk&’ () - &10#10@%*]7?(379‘*’%7%’?%%5%6%/&5’?) ggoup,

&10%t&' ()-8!$ &10982() - 81U U2 1ORE 2 £sEAURA?&~(()CH,) —O- wherein g
10991 28 () - 2788F93999zX6uT30 L &10%& () - 8'&10%& ()- 81&1%% & ()-8
&L0%& () - 8! 810% 2" (}28°23BoRt &31 86#°0: ::; <; {Z8uT30 !! &10%u& ()-8

&10%& () - 8! 81084 % &yfid?l&@eé‘lﬁp(whﬁc&m% bé 8uB30Y&uE2dBEY a lower
<R <L, < <L<zm S10!'$ &10%BB&' () - 10#10#10#8 <10%#& ()- &LO%&' () - 8-
&10%& () - BLKEY0IROWR: 8L<<<C=r ===y X6" S10! 1 2: 1 10% ¢ c& ()-F :!10%& ()-F
&10%& () - &10%ER é)tm&;@o@r@ 'ﬁh&éﬁ"/ﬁg% be- supsEtdEeXE 5%05! peokp¥h h

& ()- '3(10% % 3% ! 10%#& ()-@3: ! 10%#& ()- :'109%& ()-F
seletté&d rfrom the group consisting of:
1) a halogen atom,
2) a lower alkyl group which may be substituted
by hydroxyl group,
3) cyano group,

4) formyl group,
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X 110% 1 & ()-F *2272?7@AEAR YL?20! 10#10410# <LOWE (). |1:1 10%&() -2
| 1: 1109 ()-z 3(10%& ()- !'3(10% ()- @ADOEl EEFy %ce Sheet JU 2pay
' O 1094& () - !+ 9! 109NE ()-! +$9! 109N& ()-S , &10 «&(% 29}}‘ ‘
& ()-3"1%, 810% [ & () - 3" FFGEAGGHPHt R0O! %4.0% $, $&l.() - E7 %B}X & () -F710#10
#10# <1094t& ()

'O 109%4& ()-!' ol 10fy 88 ( LMOKOs 0L QuOv O [ NA4O! 10, $, 10, $, 10, $, 0

<10% $, & ()- 9%40%, (? ?:9 /&B@Oéy(j?’rﬁ’?pw/a% %, & ()-F7

%40% , & () - F7vO00PPBOXHENARE a1R@BYL Groupl0%® 2& ()- %0%R?& ()-3

1 940%2?& ()-3 19409 | 990U X&' () -3 QUBQQQQU{ YSNAAOQ!

3L! 1099328 () - f41 93 ?Té &%?W% JEPIBIRS2& ()-f#

“3L! 109R$7?& ()eB#bSl;ﬂ}ilﬁozﬁ&ldJ)rrjl# GAOYP SRR E)- WayUnldg Usbiss It ROSE by a
&10% $' $& é}« %}ﬁ(&lO%& )~ 1102$2102$2102$2# " <109%9$2& () - #

T 3L! 109 $PRVEY SEY18968R” () - f #UUU+V>V} VW5t ROO!  &10% , & () -1

&10% , & ()-11! &10%h 4 soxazolyl group which may be substituted by a

& ()-1! &10%&' () - 1! &10% 2, 2& () -11 &10% ' & () - IWNATXX' YMYy X6t ROO! ! &10%&' () - 1
&10% , & (}o1e818ddY() aXPEROIENA & ()-1 &10%, & ()- 1! &10%

& 1|vwvzz 267) 23 Z % !

52(12)%$ Y glgébogyhs?_%@&lo , $rd@e $1Hlch RAP%ph &s(bsti2L0¥. &) a

&10% , & (}Dwem z@ZPzzzFFEBD?QOGIGHBU 109& ()-!SL! 10%4H& ()- SL! 109%&' () -
SLOME () FI03E bhayRBLQUNME )yl BEESBE 512812201 LALVAME10% & ()]
VoM 109%6& () -] 1006&' () -] VIRA 109&" () -] &SLO%E () -

“SL! 109%#& () - SAAARG. H P Q{ Y8+210# <10%#& () ]! voM 109%& () ]

VoM 10%#& () - pEVIME QYR 6L | ackMLIQAW&LE) - L1ad the
S VoM 10%t&' () 0# 1M 10%&' () #10%& () 1#10%

]
& ()- 'X#lG@’@Wzﬁ%(FtrUCD#I@%S[f&"—”(ﬂ)ll§0ﬂiﬁﬁ@“ / aaai b| 29=210#
M 10%#& ()-'! M 109%& ()-' M 10%t& g) M 10%&' ()-'' M 10%& ()-'

M 109%& () - |bbeC|\/dUdVdeIXdyXIﬁ>- é}o 10#104- <10%& ()-)

M 10%& ()-'I'M 10%4H& j& (qwzmcré/*# - -1 M 10% " & ()-' Xdwdeghi j | [: K>1010
S&109& ()- &0 S&LP 09%&YY) - 80 S&IQYE ()- &0 0S&L0% ! & () - &0
0y10%! 1& ()-j ([Z 0010#10#010# <109%& () -

@B: ! 10%#&' () - fls&éﬁ)%& () &0' S&109%& () - &0! SE10%& () - &OK5kp$p% - 1. 1/ 1 0r | [ NA4D
110#10#10# <10%#& ()- *M 109%#& ()- ' 10%+& ()- M 10%#& ()- Y 109

& ()-0rl r\vhﬁr‘fﬁﬂp[ sNARQ1$0a3e0Wte cpme, ABOYREINEd 209H#&-()- ~10%& ()- T

1109 ()- b :10% #:;: & ()-rrslsysst|[: NAOL110 @ALO%t& ()- , @O%& ()-f
gl0%t& ()- @ELO%:& ()- : 109%& ()- , 10%t+& ()-tXttttubu|[: NA4OL10 ! 109%& () -
S s10%t& ()- 109#& Che @@omc@dlrﬂmm' Claimowks (Wituthe upaeviiEoNA40110

* 10948 S it 0tR ()~ G 109&" ()r .
S#low¢¢&(%)th\%)cvg|‘&s{€€vﬁ i N% %L L2 %1%%&%9%@’10%&&'(% 29 0 G ) -
S/ 10968 ( pubsLUstEe() wiShsMOWEL( ProwmwMmiivex Bu4endL k IeYBE PO tYDOE! () -

~10%8Q S& () 3 ﬁO?é ép#?ﬁéo%ﬁélgwﬁo?%t&g%ﬁ () - ?xHx[ xnxxyy{Z9vU401

L! 1094& (5’ 10%& ()- 6100 vé& ()-
109%&' () -yyz* szzz [OvU401 ! 89@! 10%& () - N scyal 109%& ()-N 899! 109 & (

Ao () o3 fow@‘{a) %‘%"V%%}?}iﬂ%{ \']%&*’%{Z%@éw&%ﬁ“?@% 211 -

W ZOM@B0148dME 10968 provANOMEDRIXN8iel) -RiNMA 04 & bpnzene ring, the

ring is substituted in at least one of 2- and 6-positions.

28. The wuse according to c¢laim 25, wherein the

chemical structure is formula [I-B]:

R6
RZ O ( :
joe -
R! R3

N® "COOH
H
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4 M10%& ()- 4 "~ 109%& ()- # L0YEHE& ()- W yX6M@011! M 109RR& 419 JuL 200
M 109%& ()- 4)!'M 10% ()- 4 M 10%& ()- 4- M 109 - - v

4<DEFGcpvU401 "M 109" & ()-2) Y 109% ' ()- N 109
<109%t& ()- M 109%& ()- 4CdFxWsvU401 ! M 10%& () -|
“M 109%+& ()-2! M 109 ()-2! M 10%cé& () -2

*M 109%#& M 109& () - 2FbSy XK>1010#10#1 0%

"M 109%4& ‘%‘gleﬁ‘?“ﬂ/l ih‘é‘)&&% (5% %16/&%4 5- § ? % g ()-2f|[:-110R+! R
<109R+! R& ()- 109R+! R& () 2 109R+ R& ()-2 109R+ R& ()-2 109R+ R& ()-2

Y 210%! & ()-' nl.b@10R+ R ! x69! 10%>& ()-/ 69! 10%¢ 69! 10%w& () -/
| t 109%¢& () - %%(% & ﬁ?;i@?@rg&@%i ’ﬁi‘? 3}8 %%@Wow&' ()-1

69! 10%#&' () - / RY! 19%&vayrogkxb YtLWE 4 ) hhl1 beBh1QMHHE (dartboxyl groug,

69! 1098 () -/ [ n# ZV8@ 10RH R 601 109%+& ()-/ 691109 ()-/!69! 10%me ()-/
' 69! 10%&E ¢ ForME Bt 16‘?/&)”3"()“1/tr0693r1%%¢'&' Y- AINLH 04 BT 4@ v goRy

TZ10%& () suSs€10%tSH& (b)y' 10#1@#1 oﬁis%‘y#gsél)ect&@' 18%& ()cHe” lglr[)uFU‘llo
1099$7&' ()-LT a 10%'t @g 01094#&" () - L 1002$?& ()- 9! 1092$?&
s9! 109Rd?28epsisring{ viv 1@ l%wemwék% grOpP, 12%) M 1boRsR: e)lkanoyl

I x) M 10%&&0&% M 10a(6’$”1&aia>genob%%9ﬁ$”%&u§ YM 199%@$2&' () nekVvUA10
P10% & () 0% $] & 10?$?107$?107$? S<109%$?& ()- 5:!109%@$?& ()- @
)M 10%98@{-¥0XY¢W zw 900WR/ 9P109RIPYSS §15226H f&ny} Sreyrowhosggs ()-S

10% S, &4 besshﬂag%%u%eﬁ)b 'riLa% & {9 r§‘4<6 9AVH§$the§Q%€§n§‘l” F4
(110%$ & () - Ba( 109%ggé& 10,'$
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alkoxy group, 7) thlophenesulfonyl group, a carbamoyl
group which may be substituted by a lower alkyl group, a
lower alkyl-phenyl group, 9) a thiocarbamoyl group which
may be substituted by a lower alkyl group, phenyl group, or
a phenyl-lower alkyl group, 10) thiazolinyl group, and 11)
a sulfamoyl group which may be substituted by a lower alkyl
group; a pyrrolidinyl group which may be substituted by oxo
group; a pyrrolyl group which may be substituted by a group
selected from the group consisting of 1) a lower alkanoyl
group which may be substituted by a halogen atom, 2) a
halogen atom, 3) formyl group, and 4) a lower alkyl group
which may be substituted by hydroxy group; a thienyl group;
an isoxazolyl group which may be substituted by a lower
alkyl group; a thiazolyl group; a pyrazolyl group; a
pyrazinyl group; or a pyridyl group;

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

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

R® is a phenyl group which may be substituted at 2-,
4-, and/or 6-position of the phenyl group by a group
selected from the group consisting of:

1) a halogen atom,
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group which may be substituted by 1-2 groups selected from
the group consisting of a lower alkyl group, a hydroxy-
lower alkyl group, a (lower alkylamino)-lower alkyl group,
phenyl-lower alkyl group, a phenyl group, and a pyridyl
group, vi) a piperidinyl group which may be substituted by
a lower alkylenedioxy group, an oxo group or a hydroxy
group, vii) a morpholino group which may be substituted by
a lower alkyl group, viii) thiomorpholino group which may
be oxidized, ix) piperazinyl group which may be substituted
by a lower alkyl group, a hydroxy-lower alkyl group, a
lower alkanoyl group or a phenyl-lower alkyl group, Xx)
pyrrolidinyl group which may be substituted by oxo group,
and xi) an imidazolidinyl group which may be substituted by
1-3 groups selected from the group consisting of a lower
alkyl group and oxo group,

4) amino group which may be substituted by a group

selected from the group consisting of i) a phenyl group,

ii) a lower alkoxycarbonyl group, iii) a lower
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5) a carbamoyl group which may be substituted by a

JUL 2002

lower alkyl group, a hydroxy-lower alkyl group, a
morpholino-lower alkyl group, a phenyl-lower alkyl group or
a lower alkanesulfonyl group, and

6) a sulfamoyl group which may be substituted by a
group consisting of 1) a lower alkyl group, ii) a benzoyl
group, 1ii) a lower alkoxycarbonyl group, and 1iv) a lower

alkanoyl group.

30. The use according to claim 24, wherein

Rl, R2 and R3 are selected from the group consisting

of:

a) hydrogen atom,

b) a halogen atom,

c) a lower alkyl group which may be substituted by a
halogen atom or a (halogenobenzoyl)amino group,

d) a lower alkoxy group which may be substituted by a
halogen atom,

e) a nitro group,

f) an amino group which may be substituted by 1-2
groups selected from the group consisting of 1) a lower
alkyl group, 2) a lower alkanoyl group, 3) a
halogenobenzoyl group, 4) a lower alkoxycarbonyl group, 5)
a lower alkanesulfonyl group which may be substituted by a
halogen atom, 6) a benzenesulfonyl group which may be
substituted by a lower alkyl group, a trihalogeno-lower
alkyl group, a halogen atom or a lower alkoxy group, 7)
thiophenesulfonyl group, 8) a carbamoyl group which may be
substituted by a lower alkyl group, a lower alkyl-phenyl
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n) a phenyl group,

o) a pyrrolidinyl group which may be substituted by
OXO group,

p) a pyrrolyl group which may be substituted by a
group selected from the group consisting of 1) a lower
alkanoyl group which may be substituted by a halogen atom,
2) a halogen atom, 3) formyl group, and 4) a lower alkyl
group which may be substituted by hydroxy group,

g) a thienyl group,

r) an isoxazolyl group which may be substituted by a
lower alkyl group,

a thiazolyl group,
a pyrazolyl group,

jor

a pyrazinyl group,

<

=

)
)
)
) a pyridyl group, and
) hydroxyl group:

4

R™ 1is selected from the group consisting of:

a) carboxyl group,

b) a lower alkoxycarbonyl group which may be
substituted by 1) pyridyl group or 2) an amino group which
may be substituted by a lower alkyl group,

c) a lower cycloalkoxycarbonyl group,
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a) hydrogen atom,

b) a halogen atom,

0

a lower alkyl group,

Q.

]

)
)
) a lower alkoxy group,
) nitro group,
) an amino group which may be substituted by a group
selected from the group consisting of 1) a lower alkyl
group, 2) a lower alkanoyl group, 3) a lower alkoxycarbonyl
group, 4) a lower alkanesulfonyl group which may be
substituted by a halogen atom, 5) a benzenesulfonyl group
which may be substituted by a lower alkyl dgroup, a
trihalogeno-lower alkyl group, a halogen atom or a lower
alkoxy group, 6) thiophenesulfonyl group, 7) a carbamoyl
group which may be substituted by a lower alkyl group or a
lower alkyl-phenyl group, 8) a thiocarbamoyl group which
may be substituted by a lower alkyl group, and 9) a
sulfamoyl group which may be substituted by a lower alkyl
group,

g) carboxyl group

h) a carbamoyl group which may be substituted by a
lower alkanesulfonyl group,

i) a lower alkanesulfonyl group,

j) a sulfamoyl group,

k) phenyl group,
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s) a pyridyl group, and

t) hydroxyl group:;
R”™ is hydrogen atom, or a halogen atom;
R™ is hydrogen atom, or a halogen atom;

R™ is a) a carboxyl group,

b) a lower alkoxycarbonyl group which may Dbe
substituted by a lower alkyl-amino group, or

c) a carbamoyl group which may be substituted by a

lower alkanesulfonyl group;

R5 is selected from the group consisting of:

a) hydrogen atom,

b) an amino group which may be substituted by a lower
alkanoyl group, a lower alkoxycarbonyl group or a lower
alkanesulfonyl group,

c) a lower alkanoyl group,

d) a lower alkyl group which may be substituted by 1)
hydroxyl group, or 2) an imino group which is substituted
by hydroxyl group or a lower alkoxy group,

e) a lower alkoxy group, and

f) a halogen atom;

R6 is a phenyl group which may have 1-5 substituents
selected from the group consisting of:

a) a halogen atom,
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lower alkyl group or a p enyl group, 2) a piperidinyl group
which may be substituted by a lower alkylenedioxy group, 3)
a morpholino group which may be substituted by a lower
alkyl group, 4) a thiomorpholino group in which sulfur atom
may be oxidized, 5) a piperazinyl group which may be
substituted by a lower alkyl group, a hydroxy-lower alkyl
group, a lower alkanoyl group or a phenyl-lower alkyl
group, 6) a pyrrolidinyl group which may be substituted by
oxo group, or 7) an imidazolidinyl group which may be
substituted by 1-3 groups selected from the group
consisting of lower alkyl group and oxo group,

f) an amino group which may be substituted by 1) a
lower alkoxycarbonyl group, 2) a lower alkanesulfonyl
group, 3) a carbamoyl group which may be substituted by a
lower alkyl group a lower alkyl-phenyl group, 4) a lower
alkanoyl group, 5) a lower alkyl group, 6) a lower alkenyl
group, or 7) a thiocarbamoyl group which may be substituted
by a lower alkyl group,

g) a carbamoyl group which may be substituted by 1) a
lower alkyl group, 2) a hydroxy-lower alkyl group, 3) a
morpholino-lower alkyl group, 4) a phenyl-lower alkyl
group, or 5) a lower alkanesulfonyl group,

h) a sulfamoyl group which may be substituted by a
lower alkyl group,

i) a lower alkenyloxy group,
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j) a lower alkylenedioxy group,

k) a cyano group,

1) a lower alkylthio group, and
m) a lower alkanesulfonyl group.

32. The use according to claim 29 or 31, wherein R!
is 1) hydrogen atom, 2) a halogen atom, 3) a lower
alkanoylamino group, 4) a lower alkoxycarbonylamino group,
5) a lower alkanesulfonylamino group which may be
substituted by a halogen atom, 6) a benzenesulfonylamino
group which may be substituted by a lower alkyl group, a
trihalogeno-lower alkyl group, a halogen atom or a lower
alkoxy group, 7) thiophenesulfonylamino group, 8) an ureido
group which may be substituted by a lower alkyl group or a
lower alkyl-phenyl group, 9) a lower alkyl-thioureido
group, or 10) a lower alkylsulfamoylamino group, R® is a
halogen atom, R? is hydrogen atom or a halogen atom, and R®
is a phenyl group which may have 1-3 substituents selected
from the group consisting of 1) a lower alkoxy group, 2) a
lower alkyl group which may be substituted by a group
selected from the group consisting of a lower alkylamino
group, a hydroxy-lower alkylamino group, a lower
alkylamino-lower alkylamino group, piperidinyl group, a
lower alkyl-piperidinyl group, morpholino group, a lower
alkyl-morpholino group, a thiomorpholino group, piperazinyl
group, a lower alkyl-piperazinyl group, a lower alkanoyl-
piperazinyl group, and a pyrrolidinyl group, 3) a sulfamoyl
group which may be substituted by a lower alkyl group, 4) a
carbamoyl group which may be substituted by a lower alkyl

group.

33. The use according to claim 32, wherein R! is
hydrogen atom, R® is a halogen atom, and R® is 2-(lower
alkoxy)phenyl group, 2,6-di(lower alkoxy)phenyl group, 2,6-

di (lower alkoxy)-4-[[N,N~-di (lower alkyl)amino] lower
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alkyl]phenyl group, 2,6-di(lower alkoxy)-4-[(4-lower alkyl-
l-piperazinyl)lower alkyl]lphenyl group, 2,6-di(lower
alkoxy)-4-[1l-piperidinyl-lower alkyl]phenyl group, 2,6-
di (lower alkoxy)-4-[N,N-di (lower alkyl)carbamoyl]phenyl
group or 2,6-di(lower alkoxy)-4-[ (morpholino) lower

alkyl]phenyl group.

34. The use according to claim 33, wherein a lower

alkoxy group is methoxy group.

35. Use of:

N- (2, 6-dichlorobenzoyl)-4-(2, 6-~dimethoxyphenyl) -L-
phenylalanine;

N-(2,6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4-
(piperidinomethyl)phenyl] -L-phenylalanine;

N-(2,6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4-[ (4~
methylpiperazinyl)amino]phenyl]-L-phenylalanine;

N- (2, 6-dichlorobenzoyl)~-4-[2, 6-dimethoxy-4-
(morpholinomethyl)phenyl]-L-phenylalanine;

N-(2,6-dichlorobenzoyl)-4-[2, 6-dimethoxy-4- (N, N-
dimethylamino)phenyl]-L-phenylalanine;

N-(2, 6-dichlorobenzoyl)~-4-[2, 6-dimethoxy-4- (N, N-
dimethylcarbamoyl)phenyl]-L-phenylalanine;

N-(2,6-dichloro-4-hydroxybenzoyl)-4-(2, 6~
dimethoxyphenyl)-L-phenylalanine;

N-(2,6-dichlorobenzoyl) -4~ (2-ethoxy-6-methoxyphenyl) -
L-phenylalanine;

N-(2,6-difluorobenzoyl)-4-(2-6,dimethoxyphenyl) -L-
phenylalanine;

N-(2,6-dichlorobenzoyl)-4-(2,3-methylenedioxy-6-
methoxyphenyl)-L-phenylalanine;

N- (2, 6-dichlorobenzoyl)-3-(l-hydroxyethy)-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine;

N-(2,6-dichlorobenzoyl)-4-(2,4, 6-trimethoxyphenyl)~L~

phenylalanine;
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N-[2, 6-dichloro-4-[ (trifluoromethanesulfonyl)amino]-
benzoyl]-4- (2, 6-dimethoxyphenyl)-L-phenylalanine; or
N-[2,6-dichloro-4-[ (2-thienylsulfonyl)amino]benzoyl]-
4-(2,6-dimethoxyphenyl)-L-phenylalanine;
or a lower ester thereof;
or pharmaceutically acceptable salt thereof for the

manufacture of a medicament for treating or preventing

conditions caused by o4 mediated «cell adhesion in a

patient.

36. The use according to any one of claims 24-35,
wherein said condition 1is selected from the group
consisting of rheumatoid arthritis, asthma, psoriasis,
eczema, contact dermatitis and other skin inflammatory
diseases, diabetes, multiple sclerosis, systemic 1lupus
erythematosus (SLE), inflammatory bowel disease including
ulcerative colitis and Crohn's disease, and other diseases
involving 1leukocyte infiltration of the gastrointestinal
tract, or other epithelial lined tissues, such as skin,

urinary tract, respiratory airway, and joint synovium.

37. The wuse according to claim 36, wherein said
condition is inflammatory bowel disease including

ulcerative colitis and Crohn's disease.

38. A process for preparing the compound of the

formula [I]:

RS
R f )(\CH»n-E—'V'V_LlRG
R?(;:}Q N~ R* 1
H
R3
wherein
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Ring A, Q, n, W, 2, RY, R? R} R' R® and R® are the
same as defined in claim 1,
or a pharmaceutically acceptable salt thereof,
comprising:
(1) condensing a compound of the formula [II]:
R Z
RZ‘@Q*OH [l
R3

wherein the symbols are the same as defined above,
a salt thereof or a reactive derivative thereof with a

compound of the formula [III]:

R5

ol |
(CHz)ie  5R°

"
HZN)\R“ i

wherein R!® is an ester group, and other symbols are the

same as defined above, or a salt thereof,

(2) converting the ester group into a carboxyl group, if
desired, and
(3) converting the carboxyl group of the resulting compound

into an ester group, an amide group, a tetrazolyl group or

a pharmaceutically acceptable salt thereof, if further
desired.
39. A process for preparing the compound of the
formula [I]:
RS
R 7 (CHz)nlfv'V_;le
2 Q" NTR? |
R-@’ N U
R3
wherein
Ring A, Q, n, W, 2z, R, R?) R® R? R® and R® are the

same as defined in claim 1,
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or a pharmaceutically acceptable salt thereof,
comprising:
(1) reacting a compound of the formula [IV]:

R5

|
R! Z (CHz)n——!L_ _‘/%—x‘

2 Q” N7 TR*%
R H

[IV]

R3
wherein X! is a leaving group, R* is an ester group, and
other symbols are the same as defined above,
with a compound of the formula [V]:

R®-EB v

OH

wherein the symbols are the same as defined above,

(2) converting the ester group into a carboxyl group,
if desired, and

(3) converting the carboxyl group of the resulting
compound into an ester group, an amide group or a
pharmaceutically acceptable salt thereof, if further

desired.

40. A process for preparing the compound of the

formula [I]

RZ@")LE)\R" " 0

wherein

Ring A, Q, n, W, Z, R', R} R’ R? R® and R® are the
same as defined in claim 1,

or a pharmaceutically acceptable salt thereof,
comprising:

(1) converting a compound of the formula [IV]:
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RS
R 7 eHl I
w
R? Q” N7 TR*
H [V]
RS

wherein X' is a leaving group, R* is an ester group, and
other symbols are the same as defined above, to the
corresponding organotin compound,

(2) reacting the organotin compound with a compound of
the formula [VIII]:

R®-X  [VIII]

wherein X is a leaving group and R® is the same as
defined above,

(3) converting the ester group of the resulting
compound into a carboxyl group, if desired, and

(4) converting the carboxyl group of the resulting
compound into an ester group, an amide group or a
pharmaceutically acceptable salt thereof, if further

desired.
41. N-(2,6-dichlorobenzoyl)-4~(2,6-dimethoxyphenyl)-L-

phenylalanine or a pharmaceutically acceptable salt

thereof.
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