;) *+,-./10123456e3e+ 2234?0@P6PT QN2 | NHI BI TORS OF a9 MEDI ATED CELL
ADHESI ON BACKGROUND COF THE | NVENTI ON Fi el d of the Invention The present
invention relates to pharmaceuti cal conpositions conprising m%mmﬂwu hat
are inhibitors of a9 medi ated [including a4(30 adhesion an

useful in treating conditions such as asthma, diabetes, rheunmatcodod«
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 airmay and j oi nt
synovium The inhibitors of the present invention could a in
treating conditions involving | eukocyte infiltration of o mmm@gmm

i ncluding lung, blood vessels, heart and nervous system as we

transpl anted organs such as ki dney, liver, pancreas and heart . %&cription
of the Related Art The adhesi on of Ieukocyte to endothelial cells or
extracellular matrix proteins is a fundanental process for immnity and

i nflammati on and i nvolves nultiple adhesive interactions. The earliest
events in this proce§§ﬁ1@&ﬂ9ﬂ§IQﬁﬂ@ﬁnﬂﬁPFﬁﬂﬁﬁrﬁﬁﬁ%ﬂﬁ?ﬁﬁﬁl%¥ changes in
integrin avidity, which | eads to subseguent firm adhesion (for reviews see

Butcher, Cell 67:1033-1036 (1991): Harlan, Blood 3:5l3-525 (1985); Henler,
Annu. Rev.5ﬁEEﬁBQEEQBEEBEEQQdﬁﬂ@§§H¥EE-1

Field of the Invention

The present invention relates to pharmaceutical
compositions comprising molecules that are inhibitors of a4
mediated (including a4f}7) 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 involving 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 précess for
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, Cel}l 67:1033-1036 (1991); Harlan, Blood 3:513-525
(1985); Hemler, Annu. Rev. Immunol. 8:365-400 (1990);
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GCsborn, Cell 62:3-6 (1990); Shimzu et al., Immnol. Rev. 114:109-143
(1990); Springer, Nature 396:925-934 (1990); Springer, Cell 76:30l-319
(1994)). In response to chenotactic factors, the | eukocytes nust mgrate
t hrough two adj acent endothelial cells and into tissues that are conposed,
in part, of the extracellular matrix protein fibronectin (FN) (see Wayner

et al. Cel | Bi ol 5:.1873- (1987 and co] | agen ( (

Bor nst ei noép AP CRAd. ]6%6‘\;.186& (01(1:%%% 319%.”25@72‘10%% ‘?J19‘80 e C’\%/t ?%V

Chemi stryiof: ube aql3l agam)ancsptﬂﬂﬁiqeﬂj St ¢ dorid | D46 : 425€ommec19y@) Ti ssue

Bi ochem stry. K A Piez and A H Reddl editors. Elsevier, Anmster dam

91- 78. (1§8§)‘)‘9FﬁporcPérh 7r6€c3c991n|%]i1)n WPkt esI? nEFS AT cFPate in these
reacti onschemeRdct@ct Fadeiregr | ltfhegelf@,l seperd ambye (Mofraeyi emsosge Henl er,
Annv. Rev. |mmnol. 8:365-900 (|990) Hynes, Cell 98:549-554 (1987);
Shim zu efwal adipRRDKoRNIRANE gl 19k FNHoH) L0 kP TpFS nigedt AER ur e
346: 425- 4§8m§>é888)) inl PLeQi ¥ a1 conpased nf1 HoMmaovat eptdye associ at ed
subunits erred to as the al pha (a) and beta ((3). subunits (for reviews
see Henl efibraRactiey (FNAMIfGe "o WIES: 400 91990y FfhbsBIiGhi | 98: 549- 559
(1987); Shpglzg~ §L1§|84’ ('1@'@1"19' afVeo Wl 093 (dBWordd SPrdnger,
Nat ure 346: 425- 439 (1990)) o date, 8 integrin ~3 subunits have been

i denti fi edlwhi 8hnecaReassdgiomeny t4P 1% HikiGhetl B Qund t'6i tkef or m 22

di stinct h 3 i s fAT by; Frie et al.
(Erie et gﬁgﬁ@%w% OE %P:% Z01516%@14100 1%(%{1%51? 1d919§1§‘)lcdllgﬁg%pr esfed only on
| eukocyt e§oandciksvknBuwssve Bssodicatiestuivth K vio. Rised mutd A subuddgddi, a4

(Ruegg et ?% X 9 (il )) E ( sussan et
al ., Eur. %Ltf)rrngruno 155§ %f:% %1‘99"5%? aéﬁnld aw e)fs alﬁ“egggErtA?he :

| mrunol . 2éc6591t2597m©199n)lyss mmﬁ(&kﬂ@tmmlmrtm Eomdhernisn as its
sole ligand, - a97 corrplex has thre kn.wn n (VCA CS-l
MAdCAM) . E‘ﬁéof“r’ gﬁdgﬁﬁi ¢R ESHGS l?nene P peergfl 1 cit y gf%? rgeQan fcosal

Addr essi ngefakkl, Aelhesn oreM qm@dmmsxm Arac 0w eHynaés,, Qe 11 mmunol

15,555 0 AR B 0 T 5t S

Peyer's patgh (hbgb) enaaahsblralng\é&nulmum ISR B4 0] Iwa)sm)n)oﬂes and on

gut lam na propria and manmary and venul es fBerg et al., Immunol. Rev.
P05: 571 559} ) TPhEaGIRA 387 SHALARASAR e 5 P RIS L ant | n

regul ati ngub¥ARRacyterbrabbi el RG N IPHa | @d)edideddd! ggrnn et al .
Cell 56:37 (I 989)) The second | ~gand for a97 is connecting segnent 1

(CS-1), apubibnétpaf Eoel yeypehced acedicann «af, tANUN AR ehalmny k- Guan et al.,
Cell 60:5 ( 0) Wa et : Je B 0ly.9gH09. |

(1989)). ihgége%?gbl(hg?% s?épe ev?n't h’?énllt h4;J85 gﬁ erslr?at(l veallf} spsﬁl%(]:né egl on is
conposed al.25IamiinolacRds.whérde 1tive 1y Ud)&ﬁ(l)er mn@hlsmmmcu@btrzem dues,

266 15075218096°(1381) LaRA) Yayndr € © 30 GaT epor Ut endi B

(1992)). Essnthaéﬁtirgéadwh%ha/&énl %s\é%i%lt%r Wi ﬁdiaﬁssmmdml@cul el
(VCAM 1), a cytokine inducible protein expressed on endothelial cells (see

Slices etsabuniCel tOGﬁoﬁi?ZBBQl(smw)t amtte@raggs et Thle | [307 1@e:lelng|mI
117:179-189 (1992) 1 e et_ al . 60; 577-589
(1990)) aP®P &)\bth éﬁﬁg PBﬁngé{ éf;ﬁee(f%bf 497 (ztiarﬁ ¥ Yag aIlt refains to be
unequi vocgliby. sbaun. waether oybdCAN1 6VGAMaNd GS kxpired deai tdiel pagie site on
ag97. Usi ngﬂa panel of nonocl onal antibodies, Andrew et al., showed that a97

i nt eract i BAUKPEREREs2RAr &8 KPGURAST APSIOFE adiss it B v idpi hg

epi topes et al I I 38973861, {1994) )1.793 g Uil ity of
t he | nventﬁ%ﬁﬁ Wﬁu gr (g}lé?ﬁ \gﬁj%g andﬁl n vivo stud~.es ]i ndi cate that a4
plays a ciebeznl anteakn (Chefpakhegenesi :tofala vaaiwet W.of Iniseates.

Monocl onal ant| bodi es_directed agai nst a4 have been tested in a variety of

di sease nofef§3 & i £4892bf 2BAL KidA 1Mt iSFody waf HemohstyH ¥4 n a rat and
nmouse nmodgy , @@9%@@9# m@ﬂé@hé@ut PR e ReRRIYQME! inass {-semBaron et al .
J. Exp. Med. 177:57-68 (1993) and Yednock et al., Nature 3S6:63-66 (1992))
A signi fleanitﬂuﬁbbe biganddi es have been done to evaluate the role of a9
in allergic airways (see Abrahamet al.~23 din. Invest. 93:776-787
(1999); Bochner et al., J. Exp. Med. 173:15531556 ( 1991 ) ; Walsh et al

, J. lrrrmunol 14 6: 3919-3423 ( 1991 ) ; and Wg et al., J. Exp. Med.
177:561 -566 (1993)). For exanple, nonoclonal antibodies to a4 were
effective in several lung antigen chall enge nodels (see Abrahamet al., J.
Clin. Invest. 93:776-787 (1999) and Wqg et al., J. Exp. Med. 177:561-566
(1993)). Interestingly, blockade of cellular recruitnment is not seen in
certal n Iung rmdel s even though there |s abrogatl on of the late phase
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al., J. din. Invest. 88:S5S96-552 (1991) and Moral es-Ducret et al., J.

| mmunol . 199:1924-1931 (1992)) and at herosclerosis (see Cybul sky et al.,

Sci ence 251:788-791 (1991)). Del ayed type hypersensitivity reaction (see

| ssekutz, J. Imunol. 197:9178-4184 (1991)) and contact hypersensitivity
response (see Chisholmet al., Eur. J. Imunol. 23:682-688 (1993) and
Ferguson et al ., J. nol .. 15Q: 1172-1182 (1993 are_al | ocked by
anti-a4 anti bo&irbes.w{:é)imca?““pejxec’éﬂ?ae%tt i e’\‘/é%”im i %l%?r\)/%ss{ing,rgs fJT“rf)?f cating
a4 in disepgrapee lahd etgala  whlkcl $owd NY@SGue 99pdd22: 4729 £4899)) .

Al though these studies clearly inplicate a9 in a variety of diseases, it is
not cl ear oSt Her MuresathidsidiesisiseerCaks Akesbon| Yekehyla. GALCAN 37, or

bot h. Recently, several_studies h r e | S LSS { ng an anti body
whi ch rec %ﬁ%@?‘fﬁeew ae4%7aiéb’rrp“?'ex @%’ggﬂﬁ%gﬁz :sé%égl ??gg!st roent er ol ogy
(1997)), antiiskadi est agai nva {37e 03632 6 botibs( 1992t eandgsh pen MMdCAM (see
Picarella et al,, J. | . 2 =210, 1997) r which a4(31 does
not bi nd. 2 1t W pﬁ%@ﬁ%@% izﬁgqg%an#af%év bom%ﬁ\d(f(‘jg%ehie{u??l%/as shown
t hat anti begires dc tde RAST £l ax laigh | eiddeitel ndl avemblos, and decr eased
di arrhea (see Hesterherg et al., Gastroentero] ogy, 111:1373-1380 (1996)).
In a seco sﬁﬁ’&&’{”ﬁ&%@?%ﬁwé%ﬂaﬂﬁ%i% ERS Jrafg%'?a NREEAM B1 Deked

recrui t mempan@fa dyy gaheey tesiied hesexa) ase a. J edusedol herseverds ys of
inflanmation in the colon of scid mce reconstituted with CDO5RBhl gh CD4+

cells (sed1PB8%adrel ITntagridl ¢4B) analfdCAM 582 Y dee P 0B YDy )Pe Thi s,
hLoee. f : . 99=21 . |
toget her %tpgf%@glt gt rtémagc%ggﬁlég@sﬁ t 4ymfpcmag@o'§oﬁﬁgfre y

inmpaired in nock out” m ce, at a9~1 7 may” be an 1 nportant
i nt er vent iion epdiimte f (¢fo lianfd remeet arly. bovel I dd&ebse(19%%) ) The expressi on of

a97 on a varrety of | eukpcytes t he, increase in ad7 positive cells in

di seased tissues'S r?ﬁqo&(féslgta}?szr}?%re e % c—;;p]tsorcon%?/e% i asne?"rlr%r(’)trtgnt role in
cel lul ar resruit,mem 1a atrhari e spifi ded | eagiadn o i theadeh ta ahd on
trafficking to the gut. CD9+, CD8+ T-cells, Bcells, NK cells, and

eosi nophi I{$€r &M urfdn Peri preetal® bbb et e Wovt ¢ ' esst Hhh | evel s
of a97 (see RiLar edisy ety @ :132h-113900n0l 98 9h58: 2089 20061 {d 89y 4DeEeased
nunbers of a47+ T-cells were found in the synovial nenbrane of rheumatoid

art hri ti swa&hilenttd g e noes- ipreddl AR 49thiT IR auphereRPBXPress?on of
as7 My CApLbIUA ded Wit SR QRIBRN AN RETAL Ughi Al Aid Nios tisegse (see

Lazarovits et al., J. I'munol. |51:6982-6989 (1993)). In the nonobese

di abeti c FBLSHYPSPAd CAVIMEd o xgecessdd io mgh fendthdfemgr vehueesat n,
inflamed igsl ;5 W th N t heg pang-eas sjHepestd el §L - 39a7,i n disabetes
(see Kel ner etl%all'. Cmgg’: 'e%e 266: 1395- 1399(51( 1%]%9)). The}t di st rt?bétljt i on of ada7
on | ynpho&gtlds Bded -eddind@ 1497 sd@ R lle et al ., | mmunol . 153:517-528

J.
(1999)), together with in.vjtr tudj , i 7 i ates human
eosi nophi | adhgzﬁeo\r?}}l()r Gt/&&l\%a%-f%randmg%zm%%e@h@aa éhl er%&{a%l,gn
(1| munol ogy182ulE2-114YCcAMI9G),, asuggrsting hatdudilsl é ndegre in neyp besaetiar get
nol ecul e in asthma. Collectively, these datg sugges i grin ag9a7 may
play an i ﬁﬁoﬁf‘ﬁlﬁg‘?’re&lé‘]i e WariS&y o G5+ 15 of yé%]ltjsq(’eié\%e@ﬂ\éé%r ni nal
domai n (dqmeion)llanef RMAGGAMthas .honpl amylt Bide. N1esfIminaigy ntegezy) .
recognition_domains in both VCAM and | CAM (see Briskin et al., Nature
363: 961- 48%AM 899 £SUsi (9§ & iBld- S &t & muteRehed s o MM 9% he bi ndi ng
mot i f was airdeRtiof 18 ainfst I ifdn Sir dUFRI A LR |4 eara @i nog@ci d
residues within a CGD loop (see Viney et al., J. Imunol. 157:2488-2997
(1996)). Nematingng cofoel 9B edvdVomad 174 B haegulvthed-har MAHMN et €CAlsandf
bi ndi ng agt.i Vi to0,-6 a97, s stin t LI . is tnvolved in
bi ndi ng | g%p\i( ?eié1 |tr?e§/:hé3t 5™ , %%.g'%l %%‘o‘fdﬂs?:%fg’ﬁg‘l %233%%?41]99%% .
Al i gnment meh ddlioh ane ginen b 1MAJ CAMaddW et har. || idiegidd dhigangdspsuch as VCAM
or CS-1 reveals that there is a conserved binding notif or consensus
sequence, 1B58giastiieg of ty Qs LhEep Higads Iy aless dliext (el BrFskin et
al ., J. | gpaRlappt 36 691628 <( | 3R8)ew Y ther, suppakt, soMess it oy ybe fact
that |inear and cyclic peptides containing LDT were shown to block cell
adhesi on BE6WAdEAM4)N -vitro (see Shroff et al., Bioorganic 6 Mdicinal
Chenistry Letters 6:2495-2500 (1996) and3Viney et al., J. |nmunol.
157: 2988-2997 (1996)). The use of nonocl onal anti bodi es agai nst integrins
ir, vivo has denonstrated that a nunmber of integrins are indeed valid
therapeutic targets for inflamatory and cardi ovascul ar di seases and in
organ transplantation. The objective here was to define an orally
bi oavai | abl e, nonpeptide, snmall nol ecul e antagoni st of a97. Small nol ecul es
that are potent inhibitors of a97 nedi ated adhesion to either MADJCAM VCAM
or CS-1 and which could be useful for the treatnent of inflammtory di sease
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EDC. 1-Et hyl -3-(3-di nmet hyl am nopropyl ) carbodiimde THF: Tetrahydrofuran
DVF: N, N-D net hyl formam de DI EA: Dii.sopropyl et hyl am ne DVAP:

9- (N, N-Di net hyl am no) pyri di ne

DBU: 1, 8- Di azabi cycl o[ 5. 9. 0] undec- 7- eneCDI : Car bonyl di i m dazol eHOBT: 1- Hydr oxy
benzotri azol eBoc: t ert-But oxycar bonyl Tf20: Triflic

anhydri deTf: Tri fl uor onet hanesul f onyl TFA: Tri f | uor oaceti c

aci dDVE: 1, 2- Di net hoxyet haneMsCl : Met hanesul fonyl chl ori deDl AD: Di i sopr opyl
azodi car boxyl at gAefAcaky lIMreitilyn Et : Et hyl Ph: Phenyl Bn: Benzyl Et QAc: Et hyl

acetate (=Ac NCPBA: m Chl or oper benzoj c, aci dTVS: Tri net hyl si |l yl h: hour
(s)mn: n‘i(nut (Ca]s%‘)sa’t’ﬁggét ng;tlé’d ‘&otcﬁ% g Illri/,‘}ls‘é?/e?tatfélpi?ﬁ a %(illca%/tee Lftq'lalut'i zed
for whi CM$9§9£§/gcaneaaita@%1a&<1>1ientief Rt Pdsgendsis dJhesevarieeds fol |l ows

The use of ower" preceding a group such as al kyl, al koxy, alkylene or
al kane aref néaseasesencopasd ohatlo a@ tddpdsore satdbinge @iahergdimst ©44 ai ght

chain or in a branched, chai.n and the use of ."| ower" cedi | kanoyl ,

al kenyl , 37VaIReR)I Eﬁétﬁfge 1he&nt 4 3 % cé’nfgadslssefsteo mfpcgze:lrso'on %Tﬁsace"f ther in
a strai ghsf chat D-08 bR tapbdgnehed diwnstriteedisin of rdovatd necedi ng

cycl oal kyl or_ cycl oal koxy are nmeant to enconpass 3 to 7 carbon atons. The
use ~of phPA8EsOSuEKPasIMERLFRoRNICIENES ANGAPNA FAFIEAS dvi&e al koxy"
and the lgke arg. meant 40 EGLEr My - 477 s4-QUPS MY idhd he Jrdegl ignal
group preceding the hyphen 1s a substituent of the functional group that
fol | ows ték. hylaenreFdpberdmbioe, (1A92dnoxy A evem i dapnf walles rfer to a

| over al koxy, 01 0Up, 6ONLALAT NG, eash 0ne MYGTOX WbA! dpient - The use of
phrases such as "a ower -al yIn group substituted by a hal ogen atoni,

"phenyl gfipLPreuUbshitwhed hyea howamaal kexylgroup" @nih .t hedddee are neant
torefer to functional groups containing at |east one substituent. For
exanpl e, 9% 1 6%efSal K%Pgél’éu50§gﬁ§tﬁ £t g&‘by % réa‘in-ge“fFCgt oS MoRT refer to

a lower alky¢ g1oup)coptakhi ag at .| east renefal agen tiem3sad hany! group
substituted by a | ower al koxy grogf;bv\oul d refer to at |east one | ower
&

al koxy grag. Wemisttgpe, of - phisedlesyy Li'd pédn &% B3 Hter pfeted by one of
skill in %%fié,’ %8?5@&8&8%. any 1@ewi aki @ps and, LU fRldans af, this type
of nonenclature 1s also wthin tﬁe abilities of those skilled in the art to
i nt er pr etsevecal dimghyant hiysnt gpe Lakngenwrcledtsur(sdes Atatahtam e agpl.ied to

mbi nat i hat | d |t li_stic, 1 f I
Cubst i uehl  CUMARI R THE T RRENTEE G TR Thr 26k P Pentiton rol AT to a

phar maceutédal 1 TONPOS+H66N (LOBPNH ) Si Ndntherapauigloal Ibl cefidaeiet iofe anobunt of a

%gnP??nd églfgfggOggngiL%LﬁtRisRﬁokls%ekli% %e %g%%nlud% %&%@%% C-~N-Ra H

even though there is abrogation of the late phase response
(see Abraham et al., J. Clin. Invest. 93:776-787 (1994)).
The cotton-top tamarin, which experiences spontaneous
chronic colitis, showed a significant attenuation of
colitis when anti-o4 antibody was administered (see Bell et
al., J. Immunol. 151:4790-4802 (1993) and Podolsky et al.,
J. Clin. Invest. 92:372-380 (1993)). Monoclonal antibody
to a4 inhibits insulitis and 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 rheumatoid arthritis (see Laffon et
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wherein _g_ Ring Ais an aromatic hydrocarbon ring or a heterocyclic
ring; Qis a bond, a carbonyl group, a | ower al kylene group which nay be
substituted by a hydroxyl group or phenyl group, a | ower al kenyl ene group,
or a -O(lower alkylene)group; nis an integer of 0, 1 or 2; Wis oxygen
atom sulfur atom a -CH=CH group or a N=CH group; Z is oxygen atom or
sul fur atom Rl, RZ and R3 are the sane or different and are selected from
t he groupleonsi-stGhip of InugshydBBgeAbabed (bP94) hardg¥aral eaT DeFrat
substituted _gr unsub d Kk r ubstituted or
unsubsti%ﬁtgg'Vowzr'g%t%géfgr%ﬁg?ig?hayk??rgyg?%gi,9?? a substituted or
unsubst i adhed carilrorasisip{sey @Qykalbbyyktgabup 6riancan?té: dB8amdést er

Lher ol e YRS Lleg hoUeLsBhEVLLN o ot L) 2clover

al kanesul'f'onyl” 'gr oup, or ~unsu d sul?gﬁnyl group, 1)
a substi tlstsekuarz unsubBtmboded 24YE4G7OUH)8A) (BOSLUDBL abdt ednoact

and R5. il REGS TG, St bt FErPaRoE nb ey B her o tHer Bof 1o FBFim o1 over
al kyl enedimgtshcr.ons : 3P+ 688 et 1998} yhngr péipgusosas boxyl , guoupmmohoan ani de
or an es%er_therqpf; RSis a grgyp SfLeCéfg ﬁégn%thgngiggg consi sting of:
a) a hydré&eﬁrlg@orﬁlgz (1993)) e also c Y

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 04 in a

variety of diseases, 1t 1is not clear whether the inhibition

seen was due to blocking ad4fil, a4f7, or both. Recently,

several studies have addressed this issue using an antibody

which recognizes the o4B7 complex (see Hesterberg et al.,

Gastroenterology (1997)), antibodies against f7 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 B7 or MAdCAM

blocked recruitment of lymphocytes to the colon and reduced

the severity of inflammation in the colon of scid mice

reconstituted with CD45RB™9 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 PB7 knock out mice, suggests that a4f7 may be an

important intervention point for inflammatory bowel

disease.
55—



b) a nitro group, c) a substituted or unsubstituted am no group, -10 d a
hydr oxyl group, e) a | ower al kanoyl group, f) a substituted or
unsubstituted | ower al kyl group, g) a | ower al koxy group, h) a hal ogen
atom -and i) 2-oxopyrrolidinyl group; R6 is a group selected fromthe group
consisting of: a) a substituted or unsubstituted phenyl group, and b) a
substituted or unsubstituted heteroaryl group; or a pharnmaceutically
acceptabl e salthéhexpotssTba presept bAvenvhonealsofr ekakesytest Aadconpound
of formula [IIl] Rs ~L,HZ) n~ii Rs [I11J WHZN ~ R4a wherein n is an

i nt eger ofth® inceeage wnj §48Xygeristsm csbipuinatonfaget: cHseMesgroup or a

ot 0 B L, B, SSHE SEERUR Sl oRa9 D, TEEELAD LE0E e o700

unsubst i tag edulbat noegroiipmed)y aohptihexybigeeupf éehfdalwaeiocal Kanoyl croup,
addition to trafficking to the gut. CD4", CD8® T-cells, B-
cells, NK cells, and eosinophils from human peripheral
blood were shown to express high levels of a4f7 (see
Picarella et al., J. Immunol. 158:2099-2106 (1997)).
Increased numbers of a4B7+ T-cells were found in the
synovial membrane of rheumatoid arthritis patients and it
was predicted that the augmented expression of a4f7 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, MAdCAM was
expressed on high endothelial venules in inflamed islets
within the pancreas suggesting a role for ad4Pf7 in diabetes
{see Kelner et al., Science 266:1395-1399 (1994)). The
distribution of a4f7 on lymphocytes and eosinophils (see
Erle et al., J. Immunol. 153:517-528 (1994)), together with
in vitro studies showing that a4ff7 mediates human
eosinophil adhesion to VCAM, CS-1 and MAJCAM (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 inteqgrin oa4f7 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-



f) a-substituted or unsubstituted | ower alkyl group, g) a | ower al koxy
group h) a halogen atom and i) 2-oxopyrrolidinyl group; R6 is a group
selected fromthe group consisting of: a) a substituted or unsubstitut.ed
phe ~1 group, and b) a substituted or unsubstituted heteroaryl group; -11
or a salt thereof. The present invention also relates to the use of the

conpound o ornul a e ng o enting. cqonditions caused by a9

(i ncl udi ity Jgiwif%ﬂﬁﬁéé%gi)gﬂ%é gbgdggepﬁgkg eéfoﬁgf-ﬁﬁed f—-%l cEr\ﬁhrther

the presemdop nvgélélwn@_l,setrshat eg.t gmaunevel 160MRaBRd.2 48 ch 99%)3 corrpound

of the fornula | é with the proviso that when Ring Ais a benzene ring, it
Iz

i s not sdh%%QHQR thhhhﬁtﬁ9glepoaﬁ MAJERY §1t§n8tpﬁé 3N5ES%ins or in
the 2- DE&SJ}?dé s@@ﬁlsgwémoeracﬁh@r pRGedtiscahhy apeeRt akl g salt thereof.
DETAI LED CRI'PTI ON O THE | NVENTI ON The novel conpound of the present

i nvent i orfonseE%edtbinding MeEkfoPropPNERN SLSoREAY Ch&Sed COM Sd ric

car bon at&ﬁﬁcié‘effpﬁ ?6 t ?spgﬁaepysl %%%b% 3ls3@ BRGlsWdes dhese opti cal
i soners and m xtures ereo I n an enbodi ment of the present invent'ion,

the sterid. cbmﬂm@@#atlbﬁ 619tﬁé6céhﬁaﬁhﬂ ne€drioerbévppred. CDﬁéﬁtonpound of
the pres t e d nfigurat] or a

m xture t ereg¥%9 %%9225%?g|l§P§?gP§ﬁ? cgkﬁ uPa?Fgggg Iﬁ%#ﬁg%h e fornmul a
(D, "armmml(wéw@rQMGmbonorbhg&knaylbeadhﬁumon thi MAJCAMY ilcycltim aromati ¢

ant e scent T TS F 1 By oo’ | PAGO PALThe etk RBPaur g e

"het er ocyEet €ef$ NQ:'2 MBY-DBOA hEBQEDaaﬁd}vmnbaiBtnglnpnom Hoimurerl tri -cyclic

ring. Ex er {c ring" may be pyridine ring, pyrimdine
ring, qﬁﬁézf?égr%£§$ §§§§|Le ring, quinoline ring, isoquinoline ring,
qui nazol ine rimge P& hat agbRecI bRgl hﬁtdaaahesr bBginssONazelge 1MsNgLn
pyrazole ri %l}oxazole rlggH thiazole rin olerin benzazol e Q;ng

benzot hi dzbY2 M hdeBemst Ff 622 oF B2 ti AgnUB ﬁfoP r ARCPOR “SfGanlﬂqﬁf

t hi ophene, 41 iy. t YF4 9 €t 1 & Nga r 90l 830! enFlBgmatBirgdaagol e ring, triazole
ring, tetrazole ring, pyrrole ring) indoline rin i ndazol e ring, isoindole
ring, purGed %??@Fcﬁ%ﬁﬁh%+?%%s?Fn@ndthnBXSPPnEr%PﬁQlaBEﬁEdpﬁlopﬁgﬁb ring,
pyrrol i didedd iive beazof Wi azepeqsFnge HENZOLNLGdbaszakainbBde,t hicazol i di ne
ring, |n1dazoth|azole ring, dibenzofuran ring, and i sot hi azol e ring. In the
above forrRR%qS)), Sm%#ylm@¥%@®len@&tﬁéoalﬁﬁnéf ahp7 - orsﬁﬁﬂlcycllc aromatic
group. Exanp es, of [ou y. b henyl a thyI group, an
ant hryl grcﬁfc%ﬁﬁf 7%0?% gF?ﬁE l?ﬁlsﬁe a ove ?QE 6F$Q "het erocyclic
group” W&-yd}t&ﬁom eibher qmaazmpyvd:m r bRgCsont ahai ngahhebeﬂl(aﬁt}:ﬁzm such
as nitro eqﬁag gen atom and gu EE atom Exangles of "heterocyclic
group” S%? ey r oEp2 UPSPE nf greapCer gy Fitd82F iy P *Gr oup,
pyra2|nyhj£g¢magednu nol yl group, |squ|nonI group, quinazolinyl group, _
pht hal azi nyl group, imdazolyl group, isoxazolyl group, pyrazolyl group,
oxazol yl group, thiazolyl group, indolyl group, benzazolyl group,

benzot hi g viHtOlhs benzi m dazol yl group, benzofuranyl group, furyl

group, thrényl group, pyrrolyl group, oxadiazolyl group, thiadiazolyl

group, triazolyl group, tetrazolyl group, pyrrolyl group, indolinyl group,

i ndazol ylpgyF-ap, | Spigldpldiogx%@az@yiaﬂﬁylgbﬁupphMﬁ@h@him;tlic@ar oup,

ui noxal i nyl group, benzothien
q Bal ééagent : Benzotryazol 1= yloxy tris(dimethylamino) ~

phosphonium hexafluorophosphate

DCC: 1,3-Dicyclohexylcarbodiimide

EDC: 1-Ethyl-3-(3-dimethylaminopropyl) carbodiimide
THF: Tetrahydrofuran

DMF : N,N-Dimethylformamide

DIEA: Diisopropylethylamine

DMAP: 4~ (N,N-Dimethylamino)pyridine

-7-



-13 pyrrolidinyl group, benzofurazanyl group, benzothi adi azoiyl group,

t hi azol i di nyl group, im dazothiazolyl group, dibenzofuranyl group,

i sot hi azolyl group, pyrrolinyl group, piperidinyl group, piperazinyl group,
and tetrahydropyranyl group. In the above fornula (1) , "heteroaryl group”
may be a nono-, bi- or tri-cyclic aromatic group containing a heteroatom
such as nitrogen atom oxygen atom and sul fur atom Exanples of

"het er oarBBY gr oup” he§-Béagabheyededyeldi-@ ML ol 1fdre t han pyrroli di nyl
group, pwppE!inyl ofQUBonPhRESdWAYlL1@r Oup, piperazinyl group, norphollnyl
group, and tetrahydropyranyl group. Preferable exanples of the "heteroaryl
group” ndiPBR: pyri dyrHygdBaEYPERRESYH a§d§, benzofuranyl group, pyrim dyl
group, anghdsoxazol yb gLeHPoxJREBBYKSL conpound anmpng the conpound (1] of
the present 1nvention iIs |ndi¥ated as follows: RS R~-1i I-1s Z (CH2)n ~ J
R 11 WRIROG-~H-RATRBELi¢ anhdrdéide Ring F is an aromatic hydrocarbon ring
or a het cyclic r4pg; i ronyl group, a |ower alkylene
group mhﬁgﬁ may be g€%§%§?5§2§tBgﬂgsﬁééggQ§1 group or phenyl group, a | ower
al kenyl er®&Ayy oup, ofraflaptbanerigl kghiene)group; n is an ~ n.teger of 0, 1
or 2; Wi Xygen ato -CH=CH group or a N=CH group; Z
i's oxyge&ﬁg$bnlor 5%1 uP§g%gﬁ§xg%?th@and R3 are the sane or d.~fferent and
are sel ed=l frog thetigaoneputbnsivdt chgosfidea) hydrogen atom -14 b)) a

halogenz%fXB: 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 cyclcocalkyl 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-



c) a substituted or unsubstituted | ower alkyl group, d) a substituted or
unsubstituted | ower al koxy group, e) a nitro group, f) a substituted or
unsubstituted am no group, g) a carboxyl group or an am de or an ester
thereof, h) a cyano group, i) a |lower alkylthio group, j) a |ower

al kanesul fonyl group, k) a substituted or unsubstituted sul famyl group, 1)

a substituted or nsubstl uted ar ro a sub tltuted or

Cnoubet i  ArGUPRCIBREEIDI oty it arth yShot dRsfcertig L8 Dirber v, re

alng :?3 rrga gonb'tmeueaggo_cﬂ h_elre aiuﬁdllﬁ:idr%mqhéd)uli hle}ﬁﬁtoffcfblcf)w Ntige | ower d

a yl ened] ox roup, |stetrao roup, a carpoxy ro r an am e
an est@yP %ﬁgreog?ngxiag‘p&egroﬁb’%‘é?’g’é'f]ecg“?rroﬁﬁf??éygr% ‘golhes iy

a) a hydr@gﬁawat:oankbkyag&ioupo BN O)g aasUbsSi st Ubiesl 19yd pdspbst i tut ed

am no group, } a hydroxyl group, e) a |ower al kanoyl group, f) a
substit ut 28P8F EHEObstituted | ower al kyl group, g) a | ower al koxy group, h)

a hal ogen atonrhandsk) o2- %Qlé)éréé)'shﬂ'!}ﬂ)ds IroUwer RkyE @r@pup sel ect ed
fromthe group. consisting of . a) a substituted or unsubstltut ed phenyl

group, b)S@PELbsYFedtBY 6r héﬁ%laﬁm’%d het el Y9 = PRUPIOTE I EHE provi so

that whens{Ri agléw@ 81R8RZEeRe Jug'd.addecd NG s Nt st | it et i tdy net hyl
group int - and the 5-positions or in the 2- and the 9-positions; or a

phar naceuﬁve‘aﬂynaéc@ﬁpaarseC%Httalmé}@ecﬁt lepst 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]:

RS
1 |
R 7 (CHpy= ' Lo
R? QJ\N/kR4 W
H
R® (1)

wherein



A preferred configuration of the active ingredient of the present invention
is represented by the fornmula [I-AJ: RS Ry O(~H2)n~ ~!1.'" | ~~Rs ~p - W
Rz~G-~H~Ra f | _AJ R3 wherein synbols are the sane as defined above. A
preferred enbodi nent of the present invention is the conpound [IJ wth the
addi tional proviso that when Ring Ais a benzene ring, the ring is
substituted in at | east one of 2- and 6-positions. Another preferred

enbodi ment of tHENHredenti$ nvéhti IR Gife cONPRARFRI) whéP8in R, R and

R3 are selpctedhdyomehe; ggoup consisting of: a) hydrogen atom b) a

hal ogen atom c¢) a substituted or unsubstituted | ower al koxy group, d) a
nitro group e)Q al subsbpngred (ﬂﬂflh@gu@stQItQHRad aarﬁqwrgr@dwlqr)e agranboxyl
group or f aRGURBRY YT AR, ) 9}{\5

al kyl thio gr oup, ﬁlla;}’ E’3‘190\/\/er t!eynetre{:\dtj éf &oup, y3) Ui sto?t {]gl
unsubst i tLaleulLsulaaamyergladtkpnM)en@ gmsm,t u?tredi crrOuHsmﬁsi idltebemeyt

group, 1) Cﬁ%g),stitut ed or unsubstituted heterocyclic group, and m
hydr oxyl g(f[ " or two of Rl, R and R3 may conbine with each other at the

term nal thereof t® dorimeedonerfalkyl emed?oxy group. A nore preferred
e o0, 3 PP LT o B S MU

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
or an ester thereof;

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

a) a hydrogen atom,

b) a nifro group,

c) a substituted or unsubstituted amino group,

-10-



R~ ~ Ra wherein synbols are the sane as defined above. In nore preferred
enbodi nent of the present invention, RL is hydrogen atom a hal ogen atom
car boxyl group, carbanoyl group, vitro group, a substituted or
unsubstituted am no group, a substituted or unsubstituted heterocyclic
ring; RZ is hydgpgengahparoryhoyesupl kyl group or a halogen atom R3 is
hydr ogen atom a_I| ower _al kyl group or a halogen atom R6 is a phenyl group
whi ch may be suBstitat e@Wwat 21kagoylagdPyP:6-position of the phenyl group
by a group sel egjed &roubkbetgeedpoeonakabiitatedllonchahogen ateup,2) a
substituted or u&;ubstktuted E wer akkoxy group, 3) a substituted or
unsubstituted | 3er 9V85r8 §°¥Y9? fYBubstituted or unsubstituted ani no
group, 5) a subBjituaedabogensabettandd car banoyl group, and 6) a
substituted or subst | . I p. In further preferred
enbodi nent of tﬁg prgsgﬁgbﬁggégéégﬂ?xﬂggFggé phenyl group which may be
substituted by Bégiteup gepupt sgleebaft fzoyr bhp g6AYPSEPR§isEing) of :| ower
al koxy group, agf 2);aghguescatkyl og9r aHRuBBEEPLEBY BRefYBSHIbUbedahy a
group selected froma substituted or unsupstituted am no group, a
substituted or Bhsubdt PRBEBUCBEREr PYI HPPUBEbLputadshisEerParEd group;
unsubst i t ubedanphahahtear §caUPy aceepshblut edler thagubsti tuted pi perazinyl
group, a substituted or unsubstituted pyrrolidinyl group, and a substituted
or _unsubstif ut ed, gl dazol L gLyl ogr OiPs o el B AN04 oLy MO R4 Of o & he
present | 1Y L P (R Y. A TS a UBTIZENE TTNY, a PyrTurtme 1Ty, d pyrazzne
ring, a fu rTng, an 1 soxazole ring, a benzofuran ring, a thiophene ring,
a pyrrole ring, or an ingole ring; R, R2 and R3 are selected fromthe
group consisting of a) hydrogen atom b) a hal ogen atom c¢) a | ower al kyl
group which may be@si) n.Fﬁthd by a hal ogenratomor a
(halogenobenzoyl)gmjno Yt dup,

H,N R*

wherein

n is an integer of 0, 1 or 2;

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

-N=CH- group;

R** is an ester group,

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,

d) a_hydroxyl group,

e) a lower alkanoyl group,

hid a substituted or unsubgtituted lower alkyl grou
aq) 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 substituted or unsubstituted phenvyl group, and

b) a substituted or unsubstituted hetercaryl group;

-11-



d) a | ower—al koxy group which may be substituted by a hal ogen atom e) a
vitro group, f) an am no group which may 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 al koxycarbonyl

group, 5) & lpwern @lkanesid fonyl group which nmay be substituted by a

hal ogen atom ©6) a benzenesul fonyl group which nmay be substituted by a

| ower al kyl group, a trihal ogeno-|ower al kyl group, a hal ogen atomor a

| ower al koxy grgip,prdsdii OPReaRsUbLHORYIscONURtD o CALRARAYE @heURisMi ch
may be substituted by a | o~;er alkyl group, a |ower alkyl-phenylgroup, 9)
a thiocar Wﬂ%hoﬁn\foﬁmuiﬁhqf“ U o&d tb‘gﬁfatﬂif‘tﬁ/vePraIHéSﬂvegTW

Pheny! 9T Qo ARV L @R 13} Kl ?Lf)ﬂr%’l%chgig mgzogrg Pupneoq)%ckeﬂdl) a

substl

sul f anoyl group

car boxyl gredup, abiheaioar bas -k ¢ S¢--adt-edmpyundt-e
al kanesul fgnyl_ group, i), a Iomer alkoxycarbonyl group j) a cyano group k)
a | owner m%%ﬁ%ﬁ#%?%%?ﬂ#%}l) a | ower al kanesul fonyl group, -18 -6T 'dno. zb
T~Coues~Te zaMPumrcHex, dtive zbrds&xa. 2nfred)t idn( a1 dhorebatefuaocTas aiterelle
xaMOT a zo dnozb T~Cuoq.zeq~Cxo~le . a_'dno. T~ e~Te ~a ~Cq
pa~n~ysqn<EP LBy yﬁlﬂzﬂg‘dﬁr& 7D SBE‘PBBN% o tgﬁo%r&ugoaTd]a] Hlli\:/ﬁjzr(ﬁ\a@
uabozp-~u éplfcﬁusrp laulatstﬁu@ﬁ dnord ayeid~0aZ-bdirerd asisg,: dﬁ]QZblS not
T~CTozez~a~ a (a "dno. zb T~C303TnsauexTP zaMOT a zo dnozb ~Cx0.zp~Cy a
r~q pa~n~yShed 'Q%%d&l LR TORFBNS. 25 OFPCoi-dyea’a P &RE. 2 ROSiddR Feo
~Cxo~TeoTaesyCaimaMyk az£ 0 ardNotEd ﬁ*—CX%EsZ@h@EKsa for pa~pabreitewtd Aamy
yozyrn dno. z6 ouzu~e ue ( z .zo dno.zb T~Cpr Cd ( T ~Cg pa~n~T~sgns aq
Aew yozyMafifEPARPR-eOflde d-8a88e zar ~oT a (g ' dno. zb TAXoq.zeo (e ~o
buz~srsuoo dno.zb aye npo.z3 pa~oaTas sr ' ' 6 dnozb T~Cxozp~Cy pue 'dno. zb

T~Spz.z~Cd a (n 'dno.zb T~Cu-rze.z~Cd a (n 'dno.zb T~-CTozez~d a 'dnoab
Zf Tozezu~ a (s ' dno. zREFAELFD DEJGBE BT ION, Qf THE SHHENH ONey~ yaTyM dno. zb

T~CTozexosz ue e 'R Z& Il o2 €l present invention may exist

in the form of optical isomers based on asymmetric carbon

‘Gt oup;

atoms thereof, and the present invention also includes 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 (1), “aromatic hydrocarbon ring”

may be a mono-, bi- or tri-cyclic aromatic hydrocarbon ring
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'dno. zb ~Cxoap~Cy ~Cq pa-n~T~sqgns ag ~Cem yoTyM dno. zb T~xTp .zaMOT a (b
pup 'dno~b I ~Cw.zo; (~ 'u~o~e uaboTey a (Z '~uo~e uaboTey a ~Cgq pa~n~z~sgns
aq ~Ceu~ yoi yM dno. zb T~Cousxle .zaMOT a ( | 30 buyszsuoo dno.zb aye u~oa~
pa~oaTas dno.zb a ~tq pa~n~r~sgns aq dew yaTyM dno.z6 -~~CTo.z.z~Cd a (d '
dno. zb oxo ~Cq pa~naz~sqns ag ~Cem yozyM dno~b T~CuTpzTo.z~~d a (o 'dno~b -
T~Cuayd a (u 'dnoab T~(owe~Tns a (w f) a | ower alkyl group which may be
substit ut 8dCBy af) yBeBE§Pegrdil, ot 2FPARPRAEAB Jrddp Vil cRPFRIAEAR i t ut ed
by hydroxylngl o4ps OhopehOWBIngl koxy group, g) a lower al koxy group, h) a
hal ogen atom i) 2-oxogyrrol i dinyl group; R6 is the group selected fromthe
group consi sti g &heap Q"Shéﬁy’muéraodﬁ Ywhi e TREP HGAe O - B st ib Stan dentas
sel ected feogrbheofl oup: £ORShS! | Rbr=, 1) p3-hal gen catiolyc2)ca niffy. group.
3) a fornyl group, 4) a hydroxyl group, 5) a carboxyl group, 6) a [ower
al koxy grexpaheeh ahy beetepeeyehied byna" grBap st ecPBEd¥mAn tHhieqyr oup
consi sting,P{mid; Ge C25RGXY o A iUH 1% 2P AY] d?y@%z@ﬂeesﬁﬁ{ thergpfyidd)
hydroxyl group, 1ii) a ¢yano group, iv) a ha ogen atom V) an am no group
whi ch mayrbedsubsedeineilhy B ioneduin&yPlrouplingi )PRtpyrazine griowp, vii)
a thi azol yh; §1oupe i ), Yo D, SUDSLIAYL 0y D281 L OMBEg &) SYd - A OURnI 1) an
i soxazol yl group whi ch” may %e substituted %y a |l ower al kyl group, 1X) a
pi peri dyl tigrazplehirdmgmayl o baibstingut eldedga acl @wer ngl: kythengaipiazdle
pyrrolidi gr | C be, sybsti I al r Xi) a
phenyl grgﬁllﬁg(/\hio%lﬁn%l e%;% sterlltﬁjt’}?’ed %/lrt'ggﬂg %Igenﬁi\ﬁ%'t omﬁygxair?) Qrgiq}quyl
group, xithlopheme enyhggr pyproded xing, ackewerzall Roxy ngr oup 1Ad i dAcdwer
al kyl gro ich. e_supst | rou ted fromt .aroup
consi sti ngP%Wi ?pég%%]r%gég}{gt o%%lggo%d%&%ﬁ' &%?ﬁei% ieth)n darjbnoJ;Oy lq‘ger oup or
an anm de orngn esd&zolderienf, isgiraddlanerimy koxyr greoup,ny,) e mnlnmegr oup
whi ch mayrpr(\a subst.i t ut glld b -]:2(})1 1523 roups glngctgd from trhe lq;é).urf
consi sting 07’ a ToME*4 ’1{9;1)/ grodp, 8°RydroxyPloner atk§r droup & (%wer
al kyl am noind pwer ledikyd fgranygne phenyind ower ladikydt igiranis zal ephenw i rgy,oup,
and a pyrjdyl 0 vi) a piperidinyl _group which be substituted by a
| oner al k I%Eh%‘g{béxj&egrﬁ s aﬁ’géggza%bBQS?earﬁ?&r’oi{/}%rn(ﬁ? VI RS
nmor phol i nendr Dsxpe e £41 eveyirie. substituted by a | ower al kyl group, viii)
t hi onor phol i no_gr ou ich be oxidized, i.x) piperazinyl group which may
be substituted" yt%gl %\Q%Ye ag‘géflug‘? OEIL[),?’a Ry oy S Ewe fad] )I%?I %g%ﬁb’,_’a | over
al kanoyl greouprotra-phenykt- bawen talcky rgrpupExagppys r ofi dianyll grraimpwhi ch
and xi ) .a . mdazolidine whi ch nmay be

may be substifuted 0X0 gqrou , daz di ne %F{)UR

substi t ut®W by©1293 Q}é’ﬁf}ps SR1Rct 8d PRSP He Groty cohsPEFTAg o Y rovner
al kyl gr oupd andf xrgryaup;ird). a | ower al kenyl group which may be
substituted by_carboxyl gro or. an, am de or an ester thereof, 9) an am no
group which nay” b%hest%%cf‘?ef Lﬁdga“w a‘@r’ou&%%‘?%%?’écgljfcr SHHe Jrsupe @
consi sti ngod-, )ba- pbenylrigegepici inirmy | ovetaah kexysahkerybagbaupudh i) a
| ower al kanesuy| fonyl group, iv) a carbamyl qr whi ch be substjtuted
by a | owe?> a’l”K%o%‘glrbu‘%t?ﬂ" ¥ B9E? QF%‘)!-Bﬁgnglﬂgg&B,tog‘)'n’y‘la&ﬁéresalqganoyI
group, Vidheécdayefcmalkylg@upup, may ) ke | gwaridy kemyouys, o0umpy dRd diinyil) a

t hi ocar barmg/l gr oughwhi ch mag be substi tut ec&bb%/ a | ower al w& group, _ 10)
a car bano¥f S ouBY fhdah ey 958V Bub Y HAR Y thyd BOYRBuwe AUAPRY VL g IFOHP a
hydr oxy- | Dyefuid Kyl 9 eop, agiehphelling 1l oyesum) KphtpaodRinal phatyie,| ower
al kyl group, or | ower al kanesul f onyl oup, ll1) a sulfa group which
may be s G0 by T50HF oup LA 2R} F oBEOFEh | oRBFA AP kY - eGP 1) a
benzoyl gd;-ﬁlzblﬁliiér@uﬁpwhialzKny~aﬁbﬁwl O @dpyl agdouy) ddnpwedoiglikanoyl
group. - 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 gfoup, isoindolyl group, purinyl group,
morpholinyl group, quinoxalinyl group, benzothienyl group,

-13-



12) a | ower al kenyl oxy group, 13) a | ower al kyl enedi oxy group, 14) a

pi per azi nyl car bonyl group which may besubstituted by a | ower alkyl

group, 15) a | ower al kanoyl group, 15) cyano group, 17) a lower alkylthio
group, 18) a | ower al kanesul fonyl group,19) a | ower al kyl sul finyl group,
and20) a group of the formula: -(CHZ)g-Owherein q is an integer of 2 or 3;

b) a pyridyl 0 ich may be substituted by al oweral kyl, group; c

t hi enyl gP%ﬁbg{méJ@thBBPsuE’%zP ué@zﬁpyigr%%‘é%’l e%?'éﬁg?l?g‘?‘fgiﬁéog}‘gup
cogsi sti n@gﬁﬂip,ﬁ 21 ahhlabag@aiaggzm 2 rJgwer :Zrhk?ézcgwrmmzl cwlmcg rr@y?lb@,
substitute roxyl group, 3) .cyanqQ graqup, or ny roup, a | ower

al koxy gr%hkb‘%/“%l%ﬁ%lja%y} oAEPURY kéﬁS}FPl@%&ﬁﬁ};Rd)‘}r&%nﬂ%%WlY%r Ry a
pyri m di nyip&f oaPnyhi §holiBy Bepswlstin tg;ibm | ovved  eé Koxyy@FSpprdny B
isoxazolg;ﬁy %r oup \A}Vﬁ]cﬁ gaﬁg bg spubstilt tt)ﬁle by eﬁa'omer al kyl g)r,ou(gi;wgnd)é) a
pyrrolyl GFop: which may_ be substitutedby aLower al koxycarbonyl group.In
preferred enbogh mept abobie fy@sa [nyentheReRbAgyA beodpbeRagnNed iy, Qis
a bond,Wis a -CH=CH group, Rl is selected f_romt%e group consist~.ng of:
-22  a) R9¥PogenPhronPTh) LAIREYEdER attiiMad) i IR al IGNEH VU ) a

| over al kQxye S50 Shchi IO 91 OEPgeh) adrBN Oy GEOURE BRI CdRYs PErFur
substituted by a group selected fromthe group consisting of 1) a |ower

al kyl groupom2)Examphes afkaR6YPIEREYp, IR G\t 28 KoxYRFDRMGYCHFBUp, 4)
a | over al kapesuldfonyl Group MMM%,EE sghshh I utede ) anftal agen, @t om  5)
a benzenesul Tonyl group which may be substituted by a | ower al kyl group, a
trihal ogembR¢ g} KGA O o UYE PRE 3l igenI BRWM JROEP I QWETY Tl KeYP grap,  6)
thi ophenesty £ AW - G5 P y1Y) & RIPAMD Y HeQiip 10 CQxQﬁFlQ@ subgtityfed by a
| ower al kyl group or” a l'ower al kyl -phenyl group, a thiocarbanoyl group
whi ch may” bRteidsIyt utedusy’ ampgwepe almylrlfg&flouﬁ,foalﬁd ofhueryl f aesMP gr oup
whi ch may, [t e Lo @5 OU, @), SRR gr.auph) a

car bamylbgfzi%r}%h %‘H%'egpu)}b%?ﬁduﬂe?bgl%l (l;évj\n/er al kanesu){li‘ %IW g)r oup,i) a
| oner al kanesuli@nylovgluggrpcansl| faemnd  gheupcRiprphedyl [ § oupt 1)the
pyrrolidi u I e; Liut rooup, 1) a pyrrolyl group
whi ch rray&%%ss%ggt??%gb%gaggoﬁégpg%%}j ggogég%%w% 't hi enyl group, n) an

i soxazol yl group which may besubstituted byril ower al kyl group,o0) a

t hi azol yl groupp) a pyrazolgl gro p,a%.Ha) m[r"eﬁ_iRtayl group,r) a pyridyl
group, and-23-  -i~Zdnoz6 pTHadzd &"( 2,,dnozb T~Cuayd a zo dnozb TfxTp
zaMOT -ou-rweT~C~Te zaWR%@féﬂ~ Te za -~Cxozp~CU a 'dnozb T~~(Te
zaMOT a ~Cq paan~T~sgnhs aq -~ yoTYM dnozb ouzwe ue (T ~q Pa~n~T~sqgns aq
~Cem yazyrn dnozb T~C~Te zaR®T a (a 'dnozb ~Cxo~Tg1zaMOT a (6 zo 'dnozb
T~Cuazu~ a (g 'dnozb T~Suayd a ( ~ 'dnozb T~Cpiz~Sd a (g 'dnozb IrCxTe
zaMOT a r ~z~sqgns aq ~pn~ yoTyM dnozb ouiwe ue (S 'woke uaboTey a
*dnozb oue~Co wid ' Anozhs T~6%0. zpdld@id z hgaezkatnex0q. 280y a 6rj ~Cq
pa~n~z~sqns aq r Cew uazuM dnozb ~CxoxTe zaMOTl a (p 'dnozb T~Cxo~p~Sy a (o

' dnozb Tﬂtﬁfrﬁfp%yc(lqm notfed uaboTey a le :~0 6uz~s-rsuoo dnozb aye woz3

pa~oaTas s~uanyTr§$08SnHSnd, ageyadeWnyATydM cie7zba Trewaud aa k32 e WpksuplaboTey
a pue 'dnozb ~Cxo~Te zaMOl a '(tg'lFl dnoz6 ~Cxq~Te zaMOT a zo dnozb T~Sxozp~Cy
~q pa~n~2UEfily B2Yy g MSHheA RS TPYe Z T U0z b IFER0zpESPRENY bq
Pa~n~T~sofsogs, ~4evouotyMdaazhehst o #aMIr aa (Po-dnezb r TAQUE 1 kh&aMIT a
(o "dnozb T~Cuo~TnsauexTe zaMOT a zo dnozb T~Cuogzeo~CxoxTe zaMOT a 'dnozb
T~CouexTEZRANIT a Ag pa~n~-r~sqgns aq dew yoryM dnozb ou-rwe ue (g 'u~o-~e
uabozp~CU ( an ~0s T~STALL depzd, ayeowozy pa~oaTas s-r S :dnozb
T~Cuo~Tnsaue~Te zaMOT a ~Cq pa~n~z~sqns aq ~Cew yozyM dnozb T~Couzeq.zeo a
(o zo 'dnozb dUidRe-g2xKTR 25 §9LEY Tp £~y nsC R LTeBLOPBz M dhozb
T~Cuoqzear-QpXTraaMoT a (q 'dnoz6 T~Cxoqgzeo a (e s-r

Z 1s oxygen atom or sulfur atom;

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

a) hydrogen aton,

-14-



6 :u~o~e uaboTey a zo 'woke ua6oap~Cy sz :woke uaboTey a zo 'woke uabozp~Sy-
sz Z dnozb T~Cxo.zp~Cy ( s whi ch may be substituted by a | ower

al kyl enedi oxy group, 3) a norpholino group which may be substituted by a

| ower al kyl group, 4) a thionorpholino group in which sulfur atom may be
oxi di zed, 5) a piperazinyl group wh.~ch nmay be substituted by a | ower al kyl
group, a hydroxy-lower al kyl group, a | ower al kanoyl group or a

phenyl - | ower &kya lbf_fjo‘_?ﬁ)?”@')“_:%’yrrol i dinyl group which may be substituted by
0X0 group, or cf) Anspedazetédi oyl ugsOUHE Woh €bd MBywHE §yia?1u§y<_t>@§, by 1-3
groups selected fromthe group consisti ng_of a lower alk group and oxo
group, f) an &hi rfo Yovpl WAFRR AhyubsuRabsEPEed etowsr 191 50 bugFoup,

al koxycar bonyle)\group; + 29 %rd)lg[g\er al kanesul fonyl group, 3) a carbanoyl group
whi ch may be substituted by a i ower al kyl group a | ower al kyl -phenyl group,
4) a lower al Kancy|SURoubtuBFd a0t oWesuRS kYTUERGUYMB) W PRer al kenyl
group, or 7) "%)”HQfé?fmylgﬂcSQHDOMéﬁhameb@rsé#bsééﬁélﬁegw@ﬁ’eéf,lOwer

al kyl group, a carbanoyl group which may be substituted by 1 ) a | ower

al kyl group, ) @ Isparxydfewer al kyl group, 3) a norpholino-Ilower alkyl
group, 9) a phgny] -4 kY1t 919 ,5) a lower al kanesul fonyl group,
h) a sul fam)yl_qgroulp |c€1li n%yt}ge S ]E)%l?‘iBtut ed by a |lower alkyl group, i) a
| ower al kenyl Xy agrieysr jjliahownek fan k| @medb oxy group, k) a cyano group,
1) a lower al kyl thi d [ Xq . In nore
preferred enblc%i r?ensﬁi%&t et%@eggl%ﬁ?l%l@%ﬁt?%én, ﬁ%J@gLy%oge’n atom 2) a
hal ogen at om 13) aa dwwetri @b keshoyt amr-meb g dupted)aryd owerup,

al koxycar bonyl gm no a_l ower I i r ou ich may
be substitut e@qbyyasﬁéggggﬁgégor%r \é\?jsél%L%ﬁzqgﬁ%gLﬁyoén%Ba Cnlglcgr ﬁp l%;\/hi ch may
be substiatwt ed by a | ower al kyl croup, a trihal ogeno-|ower al kyl group, a
hal ogen at om qr | ower - 25 al koxy group, 7) thiophenesul fonyl am no
group, 8) an l?r)ei%d’ocprg(?xoyulp Wht 'on’ may be substituted by a | ower al kyl group
or a |lower allogd -phenyf Bfoup® &)dari owey aebkphirehieuheioddregr aup,tioe 10) a
| ower al kyl sul f | am ro R is hal,ogen at.o i.s hydrogen atom
or a hal 5%53‘%@?2?‘5&?% tfqos %p%ﬁeanyjiowgrrouapl%ﬁll%%e%n%}hﬁg?lf? substituents
sel ect ed fromrR'hésgretnpazonisilstgmmpof al)caarHoowdr gddugxy ar aup, Sidel owner

al kyl group whiecsr% r;aythbe esuip_sti tuted by a group selected fromthe group
consi sti ﬁ§ &' &3 Gker aellkycf adm no group, a hydroxy-I|ower al kylam no group, a
| oner al kyl anRioikowretrakllylsaticategr dupm pihpeyirdupy cogsasping lodwer

al kyl - pi peri di_nyl group, norpholino group, a | ower alkyl-norpholino group,
a t hi onor phol iaﬁo ag%éﬁ%%gp%’beq?%%’nyl group, a |lower alkyl-piperazinyl group,
a | ower al kaneyl pi paraz mdows,oup, and a pyrrolidinyl group, 3) a sulfanoyl
group which may be substituted by a | qwer. al k%]L roup, 4) a carbanoyl group
whi ch may be §tbét istugﬁsé:&weaddl nséﬁ‘i@/qltdlrto .ﬂ}wdgrﬁﬁ * more preferred
enbodi nent of dyhe preseMyl rywenip,on, RL is hydrogen atom R3 is a hal ogen
atom and R~ is 2-(lower al koxy)phenyl group, 2,6-di(lower alkoxy)phenyl
group, 2, 6-di Eﬁoﬁerloﬁ%o@k-@%%]f\l,%%m’l ower ai kyl )am no]l ower al kyl ] phenyl
group, 2, 6-di f)owersuskadxytded (e avarbsd dod el pipermzd I ) | ovdip,

al kyl ] phenyl gr.oup,, 2, 6-di.(| ower al koxy)-4-(1-piperidinyl-Iower

al kyl ] phenyl gr’o&p,l%’,eé-&l(’ﬁod%rg’aﬁ%xy)-9-[N, N-di (1 ower

al kyl ) car bamowi)] ph@syloggrowxc, Zrfat di (1 ower al koxy) - 9[ (nor phol i no) | ower

al kyl ] phenyl Sragg. | n anot.her. nore preferred enbodi nent of the present
i nvention, a Pd roﬂgﬁ‘%ﬁd{fﬂw]s Het'Hoxy group. Preferred conpounds as
the active ingfeilseatgebupheepresent firowemnheogroay henselseahed offr am t he
group consi sti

f | .
N- (2, 6-di chl ongé‘ﬁEb’W)t-lé“(tfde-oo“i MBS pHetAY ROy 19 A me: - 26

b) a substituted or unsubstituted hetercaryl group:

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;

or a pharmaceutically acceptable salt thereof.
-15-



N- (2, 6-di chl er obenzoyl ) - 4-[ 2, 6- di net hoxy- 4( pi peri di nonet hyl ) phenyl ] - L- pheny
| al ani ne;

N- (2, 6-di chl orobenzoyl ) - 4-[ 2, 6- di net hoxy- 4-[ (4net hyl pi perazi nyl ) am no] pheny
| ]-L-phenyl al ani ne; N-(2, 6-di chl orobenzoyl)-4-[2, 6-di net hoxy-4
(nDrphoIinonethyl)phenyl] L- phenyl al ani ne;

N- (2, 6- dlchlorobenz [ 2, 6-di net hoxy-4- (N
yl al ani ne; @Aﬁﬁ%ﬂRﬂQ) yrat{9n603|ﬁbphégylge(mnqqe

d'”Ethy|C@ﬁQaBQEEERQeQ%thk1&“6@@iﬁéﬁ?éﬁ%nted by the formula [I-A]:
(2, 6-di chl oro-4- hydroxybenzoyl )-4-(2,6 di net hoxyphenyl)-L- phenylalanlne

|nethylan1no%Pheq¥I] L- phen
ien

N-
N- (2, 6-di chl orobenzoyl ) - 9- ( 2- et hoxy- 6- met hoRyphenyl ) L-phenyl al ani ne;
N- (2, 6-di fl uor obenzoyl) - 4- ( 2- ;,dlnethdwwﬂﬁgh'rf L phenyl al ani ne;

N- (2, 6-di chl or obenzoyl )-9- (2 %&&H\yl,&r&edl oXy- 6

met hoxyphenyl ) - L- phenylalanﬁn#!b [I-A]

N- (2, 6-di chl orobenzoyl ) - 3- (1- Rydr oxyethy)-9-(2, 6

di met hoxyphenyl ) - L- yl al ani ne; .
N—(2,6-di§HF6¥béeﬁ¥%§Pﬁs4 ars A6 (AN o SRR 2% YSheny! al ani ne:
N-[ 2, 6-di chl or ga- ér[eﬁfbmrfeldu@mmhhwm:swff&nw JREdwlt invention is the
benzoyl ]-4-(2, 6-di tho he )hen | ani ne;

N-[ 2, 6- di EA'BPBRE. [(Iét '5?1 g‘ana HELS #ﬂo]lﬁbfe%‘%’oiﬂ]that when Ring A

is 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,

AU U ]

i) lower alkanesulfonyl group,
i)
k) a substituted or unsubstituted aryl group,

substituted or unsubstituted sulfamoyl group,

o}

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 is represented by the
formula [I-B]:
' -16-



9- (2, 6-di net hoxyphenyl ) - L- phenyl al anine; or a | ower al kyl ester such as
ethyl ester thereof; or pharmaceutically acceptable salt thereof. -27 The
active ingredient of the present invention may be used in the formof an
ester or am de thereof. As the ester thereof, there may be nmen tinned a) a
| ower al kyl ester which may be substituted by 1) pyridyl group) 21 an am no
group which may be substituted by a | ower al kyl group, 3) a | ower

al kanoyl oxy group, 9) an aryl group; b) a Rsalkenyl ester; c) a | ower

al kynyl ester; d) a | ower cycloaIkKL ester ) an aryl ester. As the am de
thereof, there may be nentioned anRantde(( - H=) i ch may be substituted
by 1) a |lower al kyl group, a | owe d@ngrodp, aryl group, aryl-I|ower
al kyl group, hydroxy group or a,l dl kanesul fonyl group; An ester of the
formula [1] includes, for exan%ie, anRester which can be converted to the
correspondhagecar boxpbie acedths aahedys Hefiexanplbavea | ower al kyl ester
(e. g., nethyl _ester), a Lower al kanqyl oxy- | . alkyl ester (e.g.

acet oxymet hyl ggt@?faaﬂﬂeFﬁErFFkgmgﬂﬁgﬁﬁpﬁeogr%ﬁﬁépﬁéﬁﬁﬂ%ﬁﬂq eWé#ﬂkas,

for exanpke, ian Nyhsidesi i tatoed am devalayed meosubstddnbed, amdgeodE, J.,
an N-| ower a$kél m de), an N, N-di substituted am de %e g”, anéN,N-(Iomer

al kyl) (19%%P? ?Kgn GRPHRY and i€ |i KEECUWR phar fracedtPEAMYY t&CteptWbl e
salt of theshoeseutatéd] amicbudesoud or aexxamy e, t it &dl brwidns uads danargadi ¢
acid (e. g. h%drthlorideL sulfate), a salt with an organic acid (e. g.,
p-tol uen ekeb 2¥erthafe8%e), a salt with an inorganic base (e.g., a salt
with an al kal i rfretal hpaebgas acsmdi umisaldr ol gy Pogassp uBrsal thalgeh sal t
with an amne (e.g., an ammoniumsalt ) . The active ingredient of the
present ifV®Ation may be used either in a free formor in the form of

phar maceuti cal kY accepd abhén satbs, t ienepler Rnarymcerbhsablky aa¢caRa e
salts include acid-addition salts with inorganic acid or organic acid (e.
g., hydrot¥PBride, sulfate, nitrate, hydrobronide, nethanesul fonate,

p-tol uenesul fopates acehahel, Adp Wik fich 28ay IHOT 90k €, bas€s QL9gani ¢ base
or amino acid (e. g., triethylamne salt, a salt with |lysine, an alkal

netal sal47: a4l i SeROSH tidal Ofsabbeanal@REL| | REQUP THY act i WEoup

i ngredi endo NBY: be £ LU AL egle bt Oc&n PNEE PRGEYEL Cal conposition conprising a
therapeuticallf effective anount of the compound as defined above and a
phar maceut i cal ty ackapeadh e2€@Prier or diluent. The conposition can be used
for treating of) pfev@nt¢ NG, éq (b PChydhnge 886 8dqandaRl 3T kadhesi . Quredi at ed
conditions in a manmal such as a human, especially used for "treatment or
prevention of a(3~Sweihes} vredeer ateguledht vt eds LOTRs afkyRod I9ByP conpri se

adm ni stering {p 2 JRITR] ¢+ Ofed @P”@r’i‘s&%&&?@&t%ﬂ ghfi A6t 'g\_ggugr,munt of the

conpound or conposition as expl ained above. This nethod can be used to

treat or preveht SuTkPSHiTEMIMALVF yURDHATE BREeds cCRRBARAY I @rakPhr iamnds,
asthma, psoriagi sy SGIEMPyyCONtELtASEITRE L EhBeaNd QARG IKR RS | ammat ory
di seases, diabetes, nultiple sclerosis, systemc |upus érythenmatosus (SLE),
i nfl anmat ory bbwel fHFskase iPFQL@dinag ul e@padimenéol iafi s Bhe OPgiasent

di sease, alvhM NG, REEASES dHMR) VI SUKPEYE ek DT b EBLRR o By
gastrointestinal tract, or other epithelial lined tissues, such as skin,
urinary td a8EouR espieetent yEEom vidie weMp ofpRss§hdRBUAL i The net hod can be
preferably USQQféNléwéﬁﬂéT¥Bx§N mgyendh@n of inflammtory bowel disease
including ulcerative colitis and Crohn's disease. The present invention

al so rel ates t¥d a@néphed Pékvilniitsiud nghidle mAverctswrsoitared! bybeari ng—a
i gand ofgé\éﬁgﬂ%%ecteal Ydid 39(3hdQEd NS o r Wi b IICAM e @1 odviRRY ti On
thereof (e. g., the extracellular domain), conprising contacting the cel
With an £Bi9WR ihgsedsehtubedt RE PReIdRt litniad | RPey ydbnel eabodirner® , the
present inyentiQndel ates to,asaekReduekd nhihiting fhe MJCANiedi ated

i nteraction of_a.f%rst %ell Begring aHch9(3$?% 9 _%ntegrgn W th NﬁHCAM
for exanpliwsiiithntedecond cellswbedil figt MAICANM PESAPLNEINg GortEcti ng t he
first celdyyiif @bacldve haghediient f Lhe Rnasemt, i Natden. ddy anot her
enbodinenff tHE inventfbnurelapeg toea'ngyhg Qf_tﬁ%ating gﬂ i ndi vi dual
suf f er i NP Yo ta tii & s e e ot et e dvi 'h deukbegieylegralPrent to tissues
(e. g., endothelium expressing the nolgcul ar MAACAM 1.



Anot her enbodi ment of the present invention is a nmethod of treating an

i ndi vidual suffering froma di sease associated with | eukocyte infiltration
of tissues expressing the nol ecule MADCAM 1. According to the present

nmet hod; the cell bearing the ligand for MACAM1 is contacted with an-
effective amount of an (i.e., one or nore) inhib~ tor as represented by
Structural Forpmul []. As used herein, an inhi_bitor i .conmpound whi ch
inhibits (redu%wesg%%t%?rev%rﬁ?%%?ggb?gdltﬁa ngﬁggamnfsetngla%l'i gand,

i ncludi ng a937Rimg eyyr i a, aameharenshicing,nha bpysidhset rirgger iangyofazaneel | ul ar
response nediated_by the |ligand..An_effective amunt an inhihitory
hrount  (SUETSars aRARe SURF(of Bt CDBe &ehre s o na B ot B e o of &
cel | beartmnjpophddel GAMJ, | & gapdr & be VAORAM &Y. abi ganddd ef ainddCAM 1 i ncl ude
a9(37 integri ns, su h as h n a937 integrin, and its honol ogs from ot her
speci es such a& mRe gadsRkRTedesredlbotad F4<B3p One LEAMuD iconmirce)ing For
exanpl e) the adhesion of a cell which naturally expresses a |igand for
MAACAM 1,°%uch as a | eukocyte (e. g., B lynphocyte, T 1-yraphocyte) or

ot her cells whichexpsgss acbmgand for MADCAM 1 (e.g., a reconbinant cell),
to MAACAM 1 0351 be inhibited in vitro and/or in vivo according to the
present method®’ 19 BT A5PBct, the present invention relates to a

met hod of treaty ng aBwepdiavixdualgf®u®. whachamagl ,bes ushibasi aubedapyora ot her
primate) suffering froma disease associ atgg -30 with |eukocyte (e.g.,
Iyrrphocytré‘a,l%‘?fbc‘grt%? T LRt BT PR FRELEEMEPRCPUGPRY recrui t ment and/ or
accunul ation of) | gukesytes1kbxli §3bep) WHiicth expressstbetiwhesdl eyMAdCAM 1.
The net hod conprises admnistering to the individual a therapeutically
effectivé‘aa]n‘b{?fi Bt inhibitor (i.e., one or nore inhibitors) of
Structural Forewla didro Refowxanpl e, inflammatory diseases, including

di seases which are associated with | eukocyte infiltration of the

gastroi ntestinal EPact™FAcIWFARy YOLCHsIRY attséd S8HBSFREPEGR) LYt A6F
nmucosal tdssyes, selettsgues SXPERESI b dheconkeciliag MEICAV 15 (@owdr,
gut - associ ated tissues, such as venules of the lamna propria of the small
and | ar ge@dktlest ifeURand fdnmay gl&&X(e. adXkamoyct at idF@Wramary gl dnd)),
can be treatamdt g §eothe presentowdt hodio S @ Feehyl ghRohipdi wiydual
suffering froma di sease associated with | eukocyte infiltration of tissues
as a resud tl¥fehi wbkRe Of L feukbegteypt whdsh e Pgy. sukptibt RePfaPYcél | s)
expressi ngh idgemlecH, e BRdCAMJe Cathdeu1f6r) ed ge6ep diviai d10 e, phesent
invention. Diseases which can be treated accordingly include inflammatory
bowel di sEEFITHEHI Blchr adoweder atkvé HIP¥Rs, BCrthhéléPig?@%é%lﬁé
pouchi ti s nesul §pgpaf Lern progd PCcalest Ay andi bl epanalanasy oamsi s 7af ter

| BD, and ot her gastrointestinal diseases associated with | eukocyte

i nfiltratiomPrangsusamsli aareikeadl, an6arbepivdl BpRuRre, Wahter Bpit Ry

associ at %%BM&QL&%@P“Q??%! Vo haqmghh'%uﬂ)ymh%&éﬁ @@Qy@"—?%n‘{z@r Sus
host diseases. Pancreatitis and insul'in-dependent diabetes nmellitus are

ot her di SEEs Hi ¢h e e Ranentle 1@ Mg heh pra¥ehe ABPESALULEShRY been
reported 4§ hat,,MAd i I essifch vesgelshddy i CLi

pancreas from %I%Dg?nmoygliobéggﬁgfabeti C mﬁgg?lpas aeﬁ%éar{s}'lfir%on‘fééﬂu%/lg%nd SJL
m ce. Expiessi-onlel Nkdemalingds gepypredydi Aduced o ehmier el BE/Pn

i nflamed sl malf dhepancrneasPivy he NGR foysey1 agdoypdCAM 1 was t he
predom nant addréss in -31 expressed by NOD i sYet endot helium at early
stages of ins@)i d SRYInSFOWR, et al., J. din. Invest., 92: 25092515 —
(1993)). Furthﬂr,aa%qu@tylongpéuwmnwtﬁgyew essbagiadtddMphip islets
was observed, and MADCAM 1 'was inplicated in the binding of |ynphona cells
via a97 ti®Wrds sdikaasyrhiionmlae®Ursl et s (Hanninen, A, et al., J. din.
Invest., 92: 23509 2303 A 189Dy o) ey Quh nf | ammat ory di seases

associ ated with nmucosal tissues which can be treated according to the
present nethod)i fclayde@om@staud s (mammary gl and), chol ecystitis, cholangitis
or perichol angiytizs 1(Ride [dush nd rdyndi ng tissue of the liver), chronic
bronchitis, chronic si-nusitis, asthma, and graft versus host di sease (e.
g., in the gadtr & Awst fdikaestt)Eorchr chi*URP nf | ammat ory di seases of the
lung which result in interstitial fi bro_sliys_, such as hypersensitivity
pneunonitis, collagen disease (in SLE and RA), sarcoidosis, and other

i diopathic conditions can be anenable to treatnent. Vascul ar cell adhesion
nmol ecul e-1 (VCAM 1), which recognizes the a4l integrin (VLA-9), has been
reported to play a role in in vivo | eukocyte recruitnent (Silber et al., J.
Clin. Invest. 93:155A-1563 (1999)). However, these therapeutic targets are
likely to be involved in inflamatory processes in nultiple organs, and a
functional bl ockade could cause system c i mmune dysfunction. In contrast to
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al l eviated using the present method. The synptons may be caused by

i nappropriate cell adhesion and/or cell activation to rel ease

proi nfl ammat ory nedi ators nmedi ated by a97 integrins. Such inappropriate
cel |l adhesion or signal transduction would typically be expected to occur
as a result of increased VCAM and/ or MAACAM expression on the surface of
endot helial cells. Increased VCAM MAJCAM and/or CS-1 expression can be due
to a nornmal inh] aamatdédfypmogdparsairor due to abnornal inflammatory states.
The present netho n to assess the inhibitory effect of a
conmpound of tﬁippgeéﬁepggn§2ﬁg¥3n and of other potential antagonists useful
in the nmethod on ehepyntetadihgh afrduidCaM ¢hwinaly a0d | gahdtiont&Ad@AM 1 in
vitro oré%nav'yghpCbnpounds suitable for use in therapy can al so be

eval uated”Tn ViVvo, ‘using suitable animal nodels. Suitable ani mal nodel s of
i nfl ammati on have depyrdedyli bedouporwteda@mpimey NED substptotiede layi mal
nodel of |nsulin-dependen i ab S | ]t " 1. SCIL D podel provide
a nodel i%rn%f%esvﬁqﬁqcetsel?eﬁ Itféc(rg)in{ y@b% t%?%ddc:r g%gsggg?gggsgef aﬁf& ut cceiroévte?[ve
colitis (FPowneyl Fgreupalwhidhmuay tlyg qubS$68t B62d (11999) halBGgphi aeom,
cotton-t tamari.ns, a New Worl.d nonhuman _primate species, devel

spont aneo s, %o Féﬁmgﬂ}o%?eT’cgpitg%n?%ath$F%lcﬁppygjndathY%Fgggggﬂly
resenbl esytbgenatiae eali bes subshuransed( Mydavadrodylgreupal .

Gastroenterol o y, 88',13-&9 %1985)). The tamarin nodel and ot her ani ma
model s of gast%loiht EBLPRX PRPPEMMati on using BALB/c nice (a I DSS)induced

i nfl ammati on nbdehin BSSxLextyangsoedp uwhsohf alag) .bd Lsdls knoekedit bigi @e whi ch
devel op intestinaﬁ Lesions simlar to those of human inflamatory bowel

di sease ML 3BLkyL 95°8Ben described (Strober, W and Ehrhardt, R O,
Cel I, 75: 203-205: (4893} d1yAcgenbdbng to the nethod, an inhibitor can be
adm ni stered to an i ndivsdual ée.g., a human) al one or in conjunction with
anot her agent ,“su®@hP¥523R ¥4dPEPYRal phar macol ogi cal |y active agent (e.g.,
sulfasalazinedlpnaa@%gggjh@mng&aﬁp,conpound, or a steroidal or other

nonst eroi dal antiinflammtory conpound). A conpound can be adm ni stered
before, al ong Wi tth %YréﬁbéeagSHP'ténadninistration of the additional agent,
in amounts suff) chedtokpirgddag;or prevent MAAJCAM nedi ated binding to a

i gand for MADCAM 1, such as human a4~~. An effective anmount of the active
i ngredi ent camrbe; adgi nbsteaedrby: ancagpoapr taheikouhg bh:a singl e dose or
mul tiple doses. An effective anbunt is a therapeutically effective anount
sufficient to3cHWRO¥KE @ESHPed therapeutic and/ or prophyl actic effect
(such as an ampunt gsuffhgdent sk IxQEUGES BNy 1Pr eyehip MAGGAVMKMEdhAF edpli ndi ng
to a MADCAM | igand, thereby inhibiting | eukocyte adhesi on and infllﬁration
and assodURSd CHiISd BY féspyFddy! SFWRIY dos A2 BN AcEFORPI WErESi ent  of
the presenty iBweniponi f@FedsByi B 1BREAPY1K(Laghesps or prophylaxis, can be
det erm ned by nmet hods known in the art and can be dependent, for exanple,
upon the indi Vi'dual 1_WageSYSLAGTEPSYL GArPON ¥ aBERYRBND overal | wel | - bei ng.
The active ingedpents fhahdl PRAY WHVERt @) Ofe PBapBRERUtEEAIbY a
acceptabl e salts thereof nay be admi nistered either orally or parenterally,
and it nAYHFOREH AP a05uPt ABVBIpRAkARBRULERAY . pFEPAPat #BA, for exanple, a

tablet, a granyl e, w@-€ARsY1G1 grBapser, an injection, and an inhalation by
a conventionalfgrocess. The dose of the active ingredient of the present

invention or &Pphay nBCpeti&@l F¥oRCERpPt gbbepsabhst beiggf oyari es dependi ng on
an adm ni stration nmethod, age, body weight, and state of a patient, but, in
general , the ddild hgdrodesate® preferably about 0.1 to 100 ng/ kg/ day,
particul arly pyeferapl ¥olytoud00 no/ kg/ day. Pharmaceutical Conpositions As
i ndi cated previously, the active ingredient of formula [I] can be

fornul ated intd pHar #BERBt PEQMPCHIGE MAghLe | FHRIELEH 36 ngY wher ©¥SFonpound
of fornmulaaddroys fréugat ed Nawdheal k8L 8BAboAT1 A FogN dirseaseowkhe
particul ar, di sease in question, its severity, as well as the age, sex,

wei ght, @lEa0GTHYS G bfI¥MePsubj ect to be treated, nust be taken into
consi derationgnd thy$rHeyusgtobs, to be determ ned by the skill of the
attendant physician.” For nedical use, the anount of a conpound of Fornul a
[1] required 0 &chiNer 2tHPaptufFeiRffect will, of course, vary both
with the particular conpound, the route1®- adm nistration, the patient
under treatnment, and the particular disorder or disease being treated. A
suitable daily dose of a conpound of Formula [I], or a pharmaceutically
acceptabl e salt thereof, for a mammalian subject suffering from or likely
to suffer from any condition as described herein before is 0.1 ng to 100
ng of the conpound of forrmula [I], per kilogram body wei ght of the
Ssystem c) mammal i an subject. In the case of system c adm nistration, the
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5 ng to 25 ng/ kg of mammual body wei ght, for exanple, from1l to 10 ng/kg.
Most preferably, a unit dosage of an orally adm nistrable conposition
enconpassed by the present invention contains |less than about 1.0 g of a
formula [I] compound. It is understood that the ordinarily skilled
physician or veterinarian will readily determ ne and prescribe the

ef fective anount of a conpound of Fornmula [I] to prevent or arrest the

] .
progress of theékoﬁdilf’i”ﬁﬁ K VNI TIPUR et Heht ™Y BanPHPSteryded hysd)
proceedi nthydfex phygkeupn @r VBL eahNamad CPrdub empiey kel atipsel J doses
at first, subsequently Increasing the dose until a maxi mum response Is
obt ai ned. PP LHRPOYhdIr @RE ebnPosPYEENE LEP*YhETEPBsent i nvention can be
adm nistered togpaji %W§rsgjf(§;(%,ngrg{19m a condition listed herein in an
anount which is effective to fully or partially alleviate undesired
synptoms of the'kohdrd}esen TRECBy pt ons may be caused by i nappropriate cell

adhesion or cel], aglé,y@;gi,ppoipd{,%@aégogf,oi nfl ammat ory medi ators nedi at ed
by ag~~ integrins. Such 1 nappropriate ce [ adhesion or si gnhal transduction

woul d typi cal | y3De; expret gdohp QeAW:a% 2 F&F U Ke OhrbiST £8389 sVEAM 1 /and/ or
MAdCAM expression on the Surface of endothelial cells. Increased VCAM 1,
MAJCAM and/ or CS-1 expression can be due to a normal inflammation response
or due to abnorgml 4 nHl,aAYRL Of Yot abBSicH Nt et vease s an,glheetiong sdose
of a conpound of the invention may reduce thé increased cell adhesion due
to increasedl ez 1f zeiel/ Bhe MNECHM expEEs5iBa BY: endot helial cells. Reducing
the adhesion observef in {he,giseasgnstate by 500 can be considered an
effective reduction in adhesion. Mre preferably, a reduction in ex vivo
adhesi on by 900, is %chd eveldko Mpseupr ef er ably, adhesi on nedi at ed by VCAM 1,
MAdCAM and/ or CS-1 int ANl | i shed by an effective dose.
Clinically, in sone :lnng %ce@f e?]fec "of the conmpound can be observed as a
decrease in white ceélll d nfydeaatl opro®s, into tissues or a site of injury.
To achieve a therapeutic Lve t hen, the conpounds or conpositions
of the present inveﬁééi on ngrrfe&g}r% n(?]g?%?’ed to provide a dose effective to
reduce or elimnate Gnappkoperatékoalyl gadhvgsivwiriar rnaappe opnbatetaekd
activation to evi ate un ' S ons. ile it is possible for _an
active ingredi ?t Y0 %uédgng%‘%é?g?eéggbo@,e i\{iljolu? p%oe Brap e t%gp% sént it
as a phar mnaceutdagddo¥ydr nutatp o rcavpr sidg @ wompoendeof thormbf, [ Lliand a
phar maceuti cal | C t abl arrj t her . Su rmul ati Qns nstitute a
further featureh%’(#Ot ep erg)g t iﬁgéhtiaon.%?'f‘?ﬁé) fgg?r%ﬁgém&o\ﬁs, abopﬁgfjgrenhunan
and veterinary amdi,cat) use, annfnt herpnpsehti chnwet iten dngri setad hgt eve

i ngredi ent of Rar a |, [ ociation wt . phar i call

accept abl e car rl:%éjrggt heaElek)(}{‘l a%cf%i%%’l oﬁ\éﬁ )I y %v![ h&%[%é?agﬁ??é i n‘é%égji eﬁt(s) ,
whi ch are genertdlilagddnydwngtoupe wififcdctmae e tsdadtiingutdd diyseaseéoerr
condition encounter.ed. The carri.ers t "agce | e’ i.n, the sense of
bei ng conpati b:ég k\(jvvilt h’ T 7eP ot %érll?ng%%gﬁér?txg c?fl@gheﬁogtgprmvgtlf:gnsm%dgﬁot
del et eri ous t o stulvs tigaigEicenby t herleofer The kiydr mutatp ,onsx) na udepthoggli n a
formsuitable for oral, pul ry, t. 1 ¢,..fect arent er al

(1 ncl uding subé’(u}toélI eg&s'},cq} n a%)uegcsu‘%g%l%'?f’l(?n? a?/e%%%%?,glfgh?agf?lugm ar,
topi cal, nasal Xinkalmtionl {idinyl ,gnwbth ahiaér osel peorsunmcialuted by a

adm ni stration. h formul ation are. under od,ta include |ong-acting
formul ati ons kr%é)%n%%i naflﬁgyargtr.ou al & dapaéf;e‘%?%%al Y n‘f%%?gti ShY abg
preferred nodesubftadmitridst bat iaonhaThgehoratudmat | ens ) mey conwani eabhyp, be
presented in unit .dosage .form and nay bhe, prepare any. of the net hods
wel | known in fhé*arf g?‘lﬁﬁ] ;Prré’gﬁuPAllanr%t)hlo\g)s anglyoqiyenrclayuldlémf%egg?gB of
bringi ng the active7)ngr etoeat bhkylasponi@t wobhchi tnhyt e cawnlbs el cuwbieah
constitutes one or mor e acge sgtré/dig%edkﬁnts.ml n %%%rl%l, t he %orgml ations
are prepared by”- 387 95U form V- End TRl mately °bPi ngivg I acttve! @

i ngredi ent int badsgeai atticon wiih laydrgquyd gaooper ian)a 44 mebyy i yirded sol id
carrier or bot nd then, if necessary, .shapi t he, product into the
desired form Eor Zri?uq AT5hE SF tHe %?ggénttshlenl%e(%?i oan)suf’taqwee’?o?%?éP’
adm ni strati ongmaypbe v)n dieahonm ofrcdips cwiet € una v s beucihulkas: Capsed eby
cachets, tablets, or l|ozenges, each conbglning a predeterm ned anount of
the active ingredient in the formof a powder or granules; in the formof a
solution or suspension in an aqueous liquid. Fornulations for other uses
could invol ve a nonaqueous liquid; in the formof an oil-in-water enul sion
or a water-in-oil emulsion; in the formof an aerosol; or in the formof a
cream or ointrment or inpregnated into a transdermal patch for use in

adm nistering the active ingredient transdernmally, to a patient in need
thereof . The active ingredient of the present inventive conpositions
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RER Rs R ~rl-"l srlls ~+ (CH2)nWr RR Z (CH2)n J RRZ-C- (H
HZNJ. Rda W~ Z Q-N~-R4da R~ HR3 [IlI] Rs Ill) (lal Rs f~1 il s R-Z (CH2)n
"WJ R--~R AG~HRa R3 [I] (wherein Rgd is an ester group, and ot her

synbols are the sanme as defined above) The conpound of the fornmula [I] or a
pharmaceutically acceptable salt thereof may be prepared by . (1)
condensing a conpound of the fornmula [I1], a salt thereof or a reactive
derivative thenedf wirbhpa cespected off ddire £bemymodd | J:])n@[sﬁltS@J toft her eof ,

(2) converting the est r oup of the compound of the la] into a
car boxyl group,® )g’d &Y Pe 3) @ comn%t?f%gP?‘ﬁ%rcaﬁla‘d’g;I gﬁ%’Bﬁp of the
resul ting COTTDO(lmﬂvéﬂ‘lt0aBlﬂyE§ﬁtErﬁog-FD®|@eranaB.l€(yﬂe geoup, , phéeyIazekyt group
or a pharmaceut Il{%i |y acceptabl e salt thereof, f furtleéay desired. A salt

of the conmpound e %ﬁﬁ%l‘f%r 1 PPFEPYRcOEGES, 0¥ L 4P mi TH an

i nor gani ¢ aci d g eplge,rltjrllnfylluogeagpt atrelcﬂnydraqchb@r | lghs sithfrdle) bya sal t
with an inorganic base g., .an alkali netal salt such as a SOdI um sal t
or a potassi umieya: éﬁkétlﬁ?;\?ijh@xéargtrﬁulﬁ’eteﬁ” sAFP SEEHPadTa pMYLFPRWIt or

calciumsalt). (buphe ¢andensati obdRctim) caroke cajkiad Ohyby e
conventional nethod for a usual am de bond synthesis. The condensatl on

reaction of th&UWSHigUHET I 1]P%r a2sal tLorer eofe iyt h tHePWompoundi¥) 1] or

a salt thereof s GRESARSh OM 19 4B PLASEACE nfy a KONdSnSiNGd eagﬁ@{r Wi th
or without a base zn a suitable’solvent or without a solvent. -39 he

condensi ng r ea@dite i Thel sBE e edh i Faninaiy Don e Wittt e thy s ebower a

conventional amnq4g&,,bong thesigyafQkyexaiple, a BT CL BEP rgagesn)
EDC or CDI. The g%se %ar?%%jg sel ec){ed f)r,om an or%anl C b%ésega . Q. e']I:EA

DVAP, DBU, Etsrq)lkaamah k& gouret &Ir hydr PBENYd ~goveNaHa L ki H) grawp al kal i

metal carbonate, Q3 Q3 an Al kal i smtial - vy ogen bonat e
(e.g., NaHCO03, lg(zer ar{rfwal kalolugzmet al C}?am y3‘( gS. , tHZ)éH an9ali)gtlgl

metal al koxi de g(r@URJ aNéiC]\Aél) K@VE}mléaIZ@\}oéﬂléJlekygf‘a‘PERaMhJfﬁé‘t amagalk¢e. g.,
n-Buli, t- BuL')g, dl dedld wah @ydfgz%tge (seel&ted\la@ziomKOtDse ks rglkal i ne
roxi de (e. n

earth netal g., and the |like. The solve can be
sel ect ed from &Py saree e ot dbelsbm ajtlsstljr%rqm Tuhdeisaiawp.reacti on, for

exarple, CH-Cl-, THy, OVA gfe diiine $hersaln, heneaal | a4 g ed ou

at a terrperature of to roomte pre era Yy at room
t enper at ur e. by carboxyl group or an amlde 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,

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,
-21-



The condensation reaction of the conpound [Il1) or a salt thereof with the
reactive derivative of the conmpound [Il), for exanple, with an acid halide
(e. g., an acid chloride), a reactive ester (e.g., an ester with

pni trophenol ), an anhydride thereof, a m xed anhydride wi th other
carboxylic acrd (e. g., a mxed anhydride with acetic acid), and the |ike,
is carried out in the presence of a base or without a base in a solvent or
wi t hout a sol vent. T baskoean &tkseybexedyfewm an organic base (e . g . ,
Dl EA, DVAP, DBU, Et . an, al kal | rid g., NaH, LiH) , an

al kali metal car bongﬁtl\ge (%. b@wéﬁé{é%l%@%@ﬁ&%ﬁgi kal i nmetal hydrogen
carbonate (e.g., NaHA) , KHEOPeramiratlkadibamgtlal camiuge (wnicg. , mEgNHBE, an

al kali netal al ku%xS!

de (e..0., Na Kl a_lower alkyl al kali netal
salt(e.g., n-BULI, tt{tégﬁ_?(f?b%naa%?f %e/)'?%} ?ﬁ/%lﬁ%ki de (e. g., NaCH, KOH),
an alkaline earth nmet%)l &ybswr delkanogl ,gBafH) ~), and the |ike. -40 The
sol vent can be sel gaclt()e)d from ané(?one whi ch does not disturb the

condensation reaction,’ for®®am?e’ cHzC1?, CzHQC12, EtzO, THF, DMF, CH3CN,

DVSO, benzene, toluerk® ¢ bowextallkeyltieieodrodie reaction is carried out at
a tenperature of 32185 to 1iLOO C. ngc)l Thel]gonversi on of the ester group into
a carboxyl group can Pe Tal?Ted dtERGS R LONEITOM met hod, which is

sel ected accordi ng ti®t he Iowper ol kheswebf 2y Dropgup 0 dedrenoved, for

exanpl e, hydrolysis using a base (e. . g., LiOH Na or an acid (e. g.,
HCl), treatment witIf%n c‘?ﬁo‘(%.oé.t,hengﬁx‘i’fm‘g;\{‘?hI?%)ﬂéﬁﬁcti on using a
catal yst (e. g., palJradideim ap astayaletkgar bon)2 and the |ike. The ester
group can be selected froma conventjonal ester, for exanple, a | ower alkyl
ester, a |ower Pdl BeRML &Y brarQup Jietchm@mhyPe et titnt e yhy | dwbPwarkyl
ester (e. aQkylbgyxyip;ester), an aryl ester (e. g., phenyl ester) and the
like. (3) The conversion of the carboxyl grqup into an ester group, an

ami de group or et S2HSNY YrHP RNV EREY RF oTUR Tt tohPdud ¢ ngBodP

phar maceutsiealch AaGept atl & $Rddp tdeieoit Gan de: carried out by a
conventional nethod. Particularly, the conversion of the carboxyl group

into an ester group dr SAMAARWE AU can be carried out in a simlar

manner as described Jyn Met Bad rAs(1Ky1 Tdeogonver Shoma9f ddhesgasboxytedr oup
into tetrazolyl group is detailed in Procedure N below. M-i-h.-.~J D. -41

RS fi ~il R 2Y( PXOH REFNR~~H-Rda -t- R6-B OH R3 [tVj [V] RS R~ Z
(CHy)n rte R6 "W RZ)AGrdhddprdtiplta) RO R~ Z (CH)n rl~ R6 VW R2 A
Q-H-Ra 4) formyl group,
5} a lower alkoxy group, and
6) a lower alkanoyl group;
d} a benzofuranyl group:
e) a pyrimidinyl group which may be substituted by a
lower alkoxy group;
f) a isoxazolyl group which may be substituted by a
lower alkyl group; and
g) a pyrrolyl group which may be substituted by a
lower alkoxycarbonyl group.
In preferred embodiment of the present invention,
Ring A is a benzene ring,
Q is a bond,

W is a -CH=CH- group,

Rl is selected from the group consisting of:
~-22-



R3 [I] (wherein X1 is a |eaving group and ot her” synbols are the sane as
defi ned ‘above.) The conpound of the fornmula [I) can be prepared by: (1)
reacting a conpound of the formula [IVj] with a conpound of the fornula [V],
(2) converting the ester group of the conpound of the fornmula [la] 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 pharnaceutl cyfyodaeseptaBre salt thereof, if further desired. Exanples

of the | eaving,group,XlyaRYabemd hal ogen atom and a
trifluoronethanesul fony?oxi/légr oup. (1) The coupling reaction can be carried

out by a convefiti®napPvarypléphpbiregPret hod, e.g., Suzuki coupling mnethod

(for referencegpf, Suzyki goupki,n hod: (a) Suzuki et al., Synth. Common.
1981, 11, 513, ?b‘? AR E e B dpl . Chem 1985, 57, 1799-1758, (c)

Suzuki et al.,eChehtr®egroun9s, 95, 2957-2983, (d) Shieh et al.,

J. Og
Chem 1992, 57, 379- riu 4 t.al. aem di a,
1993, 97, 221-f2)30‘.2§ %ﬁ?’c‘?oﬁeﬁ?@i"?ﬁ%”’rﬂe%éf i%%c%%%ggéggﬁ%%aoﬁﬁ? o \eﬂgnpl e,

at a tenpeehegred off favpnthenperenpr eans 001G pikef bl aldl yloyer atkyl
tenperatu 8 t L he presen f
é?og 9 C% PO%QP %%g%ﬁggﬁuﬁ?gﬁﬁ, %@ al 1 ower alkoxycarbon

tetraki s(fri phenyl phosphi ne a base (e.g., an |norgan|¥:l base
such as KZOOBP. i ndAn ar ghoversohiennesThé coydanios o3 vevlti cdan nzey select ed

T A bl T B L L
group intehtahborgy greupsehastbeutadribg oat dowerdi rg kyd Matdvocb A- (2) . (3)
et azol v B ot BT o bhay v B dal 155 4B e et “Eoh 8 ol oun
accor di ngalt koMt hodup(3)6) It/btib@mﬁe@:eslaa\flesml r¢gré&@pZ ("CHza NWalrbankty IZ
(O8] UL SRS, e s, W T TR 2 GRS, W 5
[I] [la] {okereianksyrpblksyar egidepsase as defioredbaewd )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,
l) a pyrrolidinyl group which may be substituted by
OXO group,
1) a pyrrolyl group which may be substituted by a
lower alkyl group,
m} a thienyl group,
n) an isoxazolyl group which may be substituted by a
lower alkyl group,
o) a thiazolyl group
p) a pyrazolyl group,
q) a pyrézinyl group,
r) a pyridyl group, and
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The conpound of the formula [I] can be also prepared by: (1) converting the
conpound (1V] to the corres~andi ng organotin conpound (e. g., the conpound
of the formula (VI1]), (2) reacting the compound [VII] with a compound of
the formula [MII1]: R-X[ VI I 1 ] -43 wherein Xis a |eaving group and
R6 is the sane as defined above, (3) converting the ester group of the
conpound of the fornula [la) into a carboxyl group, if desired, and (4)
converting theSéaPBEXPRYdr GGPUEF the resul ting conpound into an ester
group, an am depgroup, a tetrazolyl group or a pharnaceutically acceptable
salt thereof, Rf FﬁrBHQF°@§§iFé&m'E%éhﬁl@?%ﬂgqﬁé“VE%Ving group X is a

hal ogen atom and a trifl uoronet hanesul fonyl oxy group. (1) The conversion of
the conpound [RV] 1oh¥RECEEFaRECM SdmBoliid J9AT |25 be carried out, for
exanpl e, by reagting the conpound [IV] with hexaal kylditzn (e. g.,
hexamet hyl di ti R) &f &)t énFerkes¥e §F9®om tenperature to 150 C, preferably

at a tenperatupg Ofsz 8016wk® 1HGoxNytd Moy ESERGRUY which may be
tetraki s(triphenyl phosphi ne) pal | adi um and an additive (e. g., Lid) in an
organi c s®PRBRELUFRE BYganiloWes| geky lcamie HIWRePd rom any one which

does not distugh thecgedphbdy rBasld oRhitar wxaMBke, swhHxaNesed Obyeng, DVE,
DMF, HzO or a mxture thereof. (2) The coupling reaction can be carried out
by a conveAveBnalkargpuddepringIREPHod, e.g., Stille coupling method (for
reference of Stglle coupling method; Stille et al. , Angew. Chem Int. Ed.
En g1 . , 25, B08if 3988FtPATAEOBOGPRI AF AMadIBH di D& Farried out, for
exanmple, at a g¢n993§5?5g gtomoom tenperature to 150 C, preferably at a
tenperature of 80Cto 120 C, in _the presence of _

t et raki s(triphR)ran. amaRes SHIY®) P14 i Ty zheafubs§aniré edobyert . 1 awrr

organi c sQi ¥gnbyean Repsel gchgdetr %rm;@fwy@&eoam[)*/ghgge@ﬁ Rat distughet he
coupling reaction, for exanple, toluene, DVE, , H20 or a mxture
t hereof . fB¥ampeutdanelsPEALBF ester group into carboxyl group can be

carried out acgprdi ng,te MekhRdyA- (2bup,44  (9) The conversion of carboxyl
group into ester group or am de group, a tetrazolyl group or

phar maceut i cal 8} acéepeablad kyd| 9reap e keh rived bat SHLEEAEVAG et hod
A(3) . Th n y epar; d LAg;th f the
ok o [Ty SSORRY g-bh¥l ficé ;I[D’ﬁ 2 RALe By SAIRRTLAT 1N AAMRAUNGL S
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 umay 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
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wherein Y is a halogen atom and the other synbols are the sane as defined
above, with the conmpound of the forrmula [Illa]: 5 CH ,)rr = ; X~ [ttta] H
N' R4 a W2 wherein the synbols are the sane as defined above or a salt

t hereof by the conventional nethod for the usual peptide synthesis as
descri bed above for the condensation reaction of the conpound [II1] or a

sal t ther vmththere tive d vat i eof th 0 und

acid hal i* Wc’%’ﬁpﬁﬂ atfﬁ?f ﬁabybé P§8fp?é§z¥ﬁsgg§§z°xyg ?)‘Lb‘éndéﬁm ng

t he corranunﬁloE:bha]llwd hgtbeapcompotind mafy the fsoryad.a Jddd bby % Chizwer~ OH
[ttIb] ~WHN Rd4a 2 wherejn the gg‘ools are the sane as flned above or
2 salt AR BPihe 41 nfl BPIARRRBRCALN0egEPBed aBBYED £2) LEEnGEPR ng t he

hydr oxyl n@youpeof oitieyirResd) tlfng QOTTEQdeai:thla & eayp NGVHIrAQUP mdy, t be
conventi onal nethod. For exanp i e _conversion of the h droxyggroup into
u

trifl uor HHTeL 4 oRYI (S(yl%‘?’%{lp K¥LhETORPri ¢t BYRT XY -hever yailkyltriflic

anhydri dgyrfudC ian tl'?b%leFH esqm@a fl agkasg(&d. a p)pwe@hyne—,loNEtr3 abkEd) in an
organic soI vent (e. HF or a m xture thereof) he conpound

[1T1] ma@asdifr epar @V%‘SP“(%”Y:Jonaéﬁé‘Pnd”’(lH’é’ cBAYotRd %%bftqﬂlet‘%'%ﬁ FruP¥ [V a] :
RS rig , dfd "&2bhp, | oX [V alaW R dY zo1Ra@ nwher gkBup ivh 1P @f=8Ct bRy gr oup

for an am no group and other synmbols are the sane as defined above with the
conpound WS thE U Dnvént | ohad  agyieuesupl I Fetthod LRAMch 5% weBEFORRown as

Suzuki  couplding rm%h@gl a(%wéEWQYng &P@uﬁ@h&%k@gg%@}yp for the amno
group of the resulting conpound protecting group for the am no group

can be sel ect €d fﬂ@m%ﬂmvéﬁppéna{hlﬂfbt@%h RG g7 oot ¥orteth Bii nb ghoup,

for exanplfye @ samwe'gﬁgoﬁplunayeébl tuped aryhbouer gl kexyeaikgpyh group
(e. g., benzyloggcarbony group, ~p-ni trobenzyl oxycar bonyl group), a |ower

al koxycarioma, gfbup (E@rigmovlerqrour oxheal bBAYl X§r ciPs tarfd! tate byke.
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,

j) a lower alkylenedioxy group,

k) a cyano group,

1) a lower alkylthio group, and

m) a lower alkanesulfonyl group. B

In more preferred embodiment of the pregent invention,
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 oroup, a
trihalogeno-lower alkyl group, a halogen atom or a lower
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The renoval of the protecting group for the am no group can be carried out
by a conventional nethod, which is selected according to the type of the
protecting group to be renoved, for exanple, catalytic reduction using a
catalyst (e. g., palladiumon activated carbon), treatnent with an acid
(e.g., TFA) and the like. The condensation reaction can be carried out in a
simlar manner as described for the coupling react~. on of the conpound [1V]
and [V]. LHRPBEAIP { VI h] thhePREReSM L Feny ?PFDBrSﬁ%PHanééuPFoﬂy?bQ? gr oup
may be prepaigsd ‘Wlél@aﬁbynget Bereenpewrd ofy theldwsimd B M bloup 46r aR
~CH2) n- CW_ ~H ( \qu " wherein the synbols are_the sane as_defined
above witHMSEF | i %hhy%@?ﬂéllngéoanllgr nﬁnné?wﬁé daskyinkhiopreide

preparati Q;&&j‘pthsrcqrmouad Lo Jbl@yPQu”PQékﬁ@yiéﬂulrﬂ@YgQSugre@ar ad by a
conventi onal rret hod 59 _reference (&1 Kuivila et al Am Che

Soc., 196h2l®y er?l%‘gom(b GeF rRydroate Thefi Sfr§ BRLBBRBnatABadaRficREr ess:
New YOFk iB98 ;p lﬁ@x).)éb/ugkbﬁbt WS chl i O st 1y3 OiuLBQtEPih@rD@s'é&&%@&)‘mds
Wley: New York 19 Al amansa et al ., J. Chem Soc., 1994, ' 16,

| 1723- 11736Pm (the r‘é’é‘&‘ﬂﬁ? n@oasééfééf‘ﬂt afed)or dr%{?d“stﬁlt’iﬁ’@ﬂ HFHP A i2hiam or a
substitut ¢ r upsybsti fubed heteewamdy | behi sapyefh,ddd meihyl borgie at a
t enperature of -100C to roomtenperature in an organic solvent (e.

di et hyl etSKeCtRIE BFORhENE xEHPEPt FONSSSLLNgncP ] 25 Hyed! vl kgl amino

resul ting coppound by @ ,eQrMeANIRRA] rr%tlrpcg,qam'[rpl% hydrglysis gan pg,carried
out at roomtenperature’in an organic solvent (e.g., diethyl ether, THF or
t he mi xt ued kyderiafo-Lavahe qirkaslaisia of grﬁth,acperp(eéldgnylAcm@m, ciaric

acid) andy d S vent i n be
converted %teggcﬂl_gﬁeﬁibéggﬁgg u(?ld?on o?‘fo E@%&?égeﬁf}%d rr’pogndp%‘%ai nto
the ot her addwygounmdqndl yrey dreowrar ré etth bemormhahi mp gardup s ab Menta piyny 1

sel ecting of th I ngH ( K4 cording to
t he type 8?%% i S%Jbzt ?gl%e%#}{lﬁteﬁgeﬁf ?yolrg g:.:%gso ver?léd%cran e sg ected
from any eneewkizinydoes qvy, dirst ur tpyteo kid thpr oreduy e.3)- 47 sulfaeedure A

Reduct i on T. r@gﬁgg e RS or
t he substltue?h}?ﬁ%m L%?o%%rtg a dr%& -Il()é,mge(ra{a%%fﬁlggrr%upps 4)h as a
hydr oxynetchybagrooup aorowp gwbuphofmatyhéva‘ 0$mm$faltthmrerbal kyll-c@(rOH4) Lkyclan be
pr epar engyéo Ige reduction of the conpound [ | ) wherein the correspondi ng

or the substituent of the R6 group is a carboxyl group, a
forrryl group ofna gnotlpedf more fopreftared owsboalikgentC®f The redisdrnion

reaction rried.qu 0 ti gna t n i hg agent
such as bg?gﬁg% %ﬁ(aﬁ rrgt élygéogo% g\é% % k @sgé&?ﬂﬁg%&gpﬁg}ﬂrlﬁ%)ﬁand t he
I [ ke at alseﬁpdrmﬂre adkaO(Sf)tm‘lerrqolmqremIe,r al,u&-ei:r hl e moragiaim oy )goiarent |

et hanol , , THF m xture t _Pr r dation
of Forrryl Qg%k}p The corrpoUEddF(rLgPSV\herel n Rﬁq{?e)p)j) £ {E@ECNJ CﬁnHOM
substit uentkgfl ) e nRE lgmeup &lkya ladrdrondy |9 graoup X e Ipeparaeick doyy t-he
oxi dati on,of th npo [ sp R5 or
t he substi t&é%t ﬁo%%t hegagyﬁrouéhﬁe%agflhp%)ﬁgar %u Q{‘mep%%%f c?n&é)dcti on
can be calrbediduiowey a abkwgmraﬁall-pephpddmsyﬂ]glaneox adikai Inigp reeyeyit
e.g., Kl\/h4andth t ate ature 0C t refer at a
tenperatu &°6F30C % ébéﬁowﬁran”gr?ég’ﬁ% sol[vént F (?08 "P "ot orft g‘q‘%éo or the
m xture therbahoyﬂ!r]metmyrle C. gRedpct i @ of P_\IrﬁrdltalouprThe ddpoundi{ 1)
wherein R} R%mo?’lorwetrh%l it 'ht uent ofout he R6 group is an am no group
or has an ém group can be pr rpe(an/y thé¥educti on of the conpound [ |
) wherein the ¢orraspdnet ngoRe, thc—;-nged?Sembouhlmesnbsiﬂ t tbat pofeddre R6
group is roup a trQ roup T reduction reaction can be
carried og?vgbrﬁg génverllt |"\'('§rt}1:alal£}O (?ro ts et%%oxé't é’lrftuipc reducti on using
a 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)— -

phenylalanine;
-26-



-48 catal yst such as- Raney-nickel or a palladiumon activated carbon and
the li ke under a hydrogen atnosphere at roomtenperature in an organic
solvent, e.g., nmethanol, H20 or the m xture thereof, 2) chem cal reduction
using nmetal and inorganic acid, such as Fe/HCl, Sn/HCl, SnC 2/HCl1 and the
like, or 3) reduction with a reducing agent, such as Na2S209, in a suitable
sol vent, e.g., nethanol, ethanol, H20 or the m xture thereof or w thout a
sol vent at a téhpetatutichiogoinooBd) €1~ ProbedimetPoxRedoval of Protecting
Goup ( D-A,)..The 9992 er ej - n:R3. RS or the substituent
of the R6 é]r%)uepﬂldsﬁg%mam %{%¢%%J%T2rihg§e§%13%aﬁéﬁgfoup can be prepared by
t he deprotecti dh of, ¢+ aml ooolyenzipy bf -4 he2 congouathpky -dhdrdi-n t he
correspondj 1 1 S or itu .RG.groups is an
Nprotecteg&%ﬁhi%?kﬁ%%ﬁgiﬂyiifgagﬂ£tﬁ%?%?git%dSQ%ngaéggﬁggénd the protecting
group i s a conwentd osrediqiibdecthemgogt ptp- { Dy 6adimet hoxgrdup, e.g.,

b I b |, b b I
011 uor enyl IS apBery - e oty L ForREY bt B Al ehe 11 ke, The

depr ot ecti on reactd o diach ber clser @yl ptd - by, 6-dbmgehbkendl (NeNRod, which is

sel ected agcordi to the typ the protecting group to be renoved, e.g.,
1) catalyfﬁ%m%tcﬁﬁéw q?%éﬁ?ﬁ%é?%gﬁ%ﬁﬁ%¥f%t%%l%%’palIadiun1on acti vated

car bon under a Nw@drogreh et msphet oy ) -4 (2 cataeneétibkh-an (8¢i d-such as
hydrogen chloride or TFA, 3) a treatnment with an am ne such as piperidine,
4) a treatdi®t Wy dn b anad al st e rsplCh- IxspVéh K1 mbamnise cat al yst, at room
tenperature or with heating in an organic solvent, e.g., CH2Cl2, THF, MCH,
Et OH and MeCN, oY (2w 6-hildh oY ®F gany &r Soyventoy () B4 2(2, 8he conpound [ | ]
wherein Rl, R, R3, R or the substituent of the R6 group is a sulfanoyl
group can digngrepaisck iyl t-he-glapiplecdn ore of the conpound [1] wherein -49
the corresponding RlL, R, R3, R5 or the substituent of the R6 group ~s an
N- prot ect ed sulN-amy - Grciib @Kk i ey Py -of ect + digh @ PUP-mSt Aok PPMERni pral
protecting group for a sul fanoyl group, e.g., tert-butyl group and the

| i ke. The idemeetyactlianindgacti on can be carried out by a conventional

nmet hod, which is selected according to the type of the protecting group to
be renmoved, e. @ (28 @AM AL AN At (L -S4icd st Ho¥y phedy L pom-
tenperature in an organic solvent, e.g., CHZOz , or wthout an organic
solvent. VaiBEgeonpound [ | ] wherein Rl, R2, R3, R4, RS or the
substltuent of the R6 group is a carboxyl group or has a carboxyl group can
be prepared byn-he depfietradddtifodine coppoinsednyl énaiebrinethe
corresponding RI, R, R, Ra, R or the substituent of the R6 group is a

pr ot ect ed nf=3HRAX¥h BAUR 10 HEAS, 18 IRt Ret ed car boxyl group and the
protecting group is a conventional protecting group for a carboxyl group,
e.g., a lower al-kyl, 6/dauml & Jreweloyal Ikeny(1 o @b x Pe t 1WRF 4 2l Ky BY! group, an
aryl -1 ower al kyl group, an aryl group and the |like. The deprotection
reacti on ¢amel® ox3iphie®d 1ML -Phehyandiitional nmet hod, which is selected
according to the type of the protecting group to be rempved, for exanple,
hydrol ysi s usi Rg (2,298 ch@.ordber¥i) 4-03 , K@)t OIméth@yPhéRy1g-L-
hydrochl oric acid) treatnent with an acid (e.g., TFA), catalytic reduction
using a Ccahehy9h1Gei%e; Palladiumon activated carbon) and the like, at
roomtenperature in an organic solvent (e. g., MeOH, EtOH or THF) or

W thout an organri[e,selgientl.ordo-2-9 ()t rive ymmeiirhiedu] fYRQL ehMi Fo) -RZ, R3,
RS or the substituent of the R6 group is a hydroxyl group or has a hydroxyl

group Ca”b%zbﬁz‘iﬁaﬁdz%-m@edwwdm of - grhen emoiinge { ] wherein the

corresponding R, R , RS or the substituent bf the R6 group is a
protected hydraxyh, g-ayphaio as -g @-atHaemsd Sdraxyl ) £ o8] BEdzbhe) -
protecting group -50 is a conventional protecting group for a hydroxyl

group, e.d.- (23 c7eli Bl ndkBPe nR RO PREIMIa 1B DL ; t et rahydropyranyl group
and the |ike. The deprotection reaction can be carried out by a
conventional nmeihadiowlirCh 1k 1S@lseeted RECHAIdth 10 ddeet ypRe PECERE
protecting group to be renoved, for exanple, a treatnment with BBr3 for the
denet hyl ati on ok phaRhAGXYtdlcRURy arGeptaiNal it WHdr&&A. at a tenperature
of -78 Cto roomtenperature in an organi¢c solvent, e.g., CHZCl~ and MeCH
for renoval of nethoxynmethyl group. Procédire E: Acyl ation of Am no G oup
(E-1) The compound [I] wherein R, R, R3, RS or the substituent of the R6
group is an N-acylam no group, e.g., a |lower al kanoylam no group, a |ower

al koxycar bonyl am no group, an aryl carbonyl am no group, a

chl or osul f onyl car banoyl am no group (such as 3chl orosul fonyl urei do group), a
| ower al kyl carbanmoyl ami no group (such as 3-(lower al kyl) ureido group), a
substituted or unsubstituted aryl carbanoyl am no group (such as

LT T o N N - N 1 o



al kyl') car banoyl am no group, a substituted or unsubstituted aryl carbanoyl
am no group, a (substituted or unsubstituted |ower alkyl)thiocarbanoyl am no
group, a condensing reagent, e.g., CDl, thzoCDI, and a requisite amine or
al cohol, at a-tenperature of 0 Cto 100 C, preferably at a tenperature of
roomtenperature to 90 C, with a base (e. g., DI EA, DVMAP, pyridine, NaHCO3,
Na2C03, KHCO3, K;~C03) or without a base in an organic solvent (e.g., THF,
CH3CN, CH-Cl~, T, acbiuenénonedient add thiee AHioaUie iheeRbign PEY2DR The
conpound [uéec] etfr? r'f m 1arRest%Sroc§rt£'rﬁ1<§é'b§ﬁéf:é’8@t 8t Eh@ B@;t%rOUp i's
an N-(lower al k yl) am no group g hanesul f onyl am no group),
an N(substqhﬁultétmf or tlhll@sn?bsmYutb@d rawrsene nyﬂ)) aﬁ*l nbegebup Ykl gester
pto'ue“e%&ﬂf YhE) B QIR ‘E'%%le uj f o 00 oGRR) O 21

(substi tut eﬂporgg]nsubstul%t utletg het e oar);lg%kggky gam E)g gér%oup amlao
qU| nol i nogdumywandmonagy oes) s weat eu e pay el bgweheal\lsulfqnyuatl én af the
conpound [;l ergi din  the ub t yent of
the R6 gr()luc%;”é(&éts.| an k%rrrllosﬁog&) §§8\?'ﬁ sul fnonyl’fzﬁo%ﬁr?% ctlg(;)n %an ég Carried
out by a cdrkemtl or@tenzei hcmd usi ngoaelromdkahkfyl selstemy|l balide dpwar
substituted or stlt tedaylsulfo yl halide or_.a substituyted o
unsubst i t (P&d He ar y?guffong/ aﬂafalréﬁ 5 " g%rsestehnecegrgﬂ]’é% Eégeef)g
pyri di ne, UDMAR [a3N, bBI Efen tNedi{)3, afHCA8\1dNa2BBONKACO3)hiath antaqnpbteat ure
of OCto rogm erature, preferabl roomterrperature in rgani c
sol vent % tgltn&)t H L) HLO Xl%ﬁé LOPBY uéhe! Oicet ofi%C 2889#%2

m xture t hﬁmaqj) ax(;& 3@1‘(3'11(’[.9 (mjmmm«s[r IaJ]kynhegmmpthchroxR gr&8pobrt he

substituent .of the ro urei do group can be prepared by the
hydrol ysi § of°1%e ‘glpfﬁ']ylv\k?e[r &% the corresponding Rl, R2, R3, RS or
the substituentapfesddrer R6f- bRe fgt@UPai I3 aﬂ@:nlumreasulffmyémmﬂe graaup
The hydr ol SIS can, be _carried out using a base NaOH and t he

li ke) or S d PBICH., GaB1) RE r GORY ér‘fﬁ@ratﬁ‘ge |tﬁ’ “a sﬁ?f%%?@oggll?@nt
(e.g., THE;ar(Ekk’smld-lamld)rlra dribddyr,e fdrereeaimp IR oc:aedlus@eF alﬂkyyl akikem of

Hydroxyl ou The conpound V\/ner ei substi t uent
of theyR6 c?ﬁp i”éeé‘yrsggbessttiet t'ecP] El’l‘@f%e‘éiw OJGI%”E’eIéI ‘P&)&i}fg?ﬁﬁﬁf e.g.,
a SUbStiot uteed; o(r]I m:.t@;swgém@ aster p- aysgl ?I:ailekylxll:@}l\ﬁpmalakﬁ)d}é gsHUphksuch
as a substituted or unsubstit eri -1 ower al kox rou
subst i t ut é@EF s Ut i tkﬂce]dl%ﬁ'r olﬁogﬁ "b?n}eei' al%xw)é‘f”gﬁ‘b}?gthﬁmed
aryl - | oneranaldeoXyagr Ruponashps et eat gl @Wﬂl’dea| koxy. gr adp I\(—Slltﬁharasa@k 1
pyridyl -1 ower al koxy group, . a substl tu(% ed or unsubstituted thi azg él - | ower
al koxy gr G99 suBBt i ¥ ¥ edl DL Tk ibetd t FHES sdfaolyl 2NowkrNaf k8¥E tgr oup,
a substituhed 10r unrsistd hytigd ddiiRnylarowere alikaxy group), a |ower
al koxycar bonyl -1 ower al koxy group, a carboxy-Ilower al koxy grou a
hydr oxy- | ower &1 KNBFRATRINE L CR dparmEFRe? Ok k’é?(grtgPSuﬁ ’go 'B‘gye"l‘ alkoxy
group, cannRe Wyepared té&atngﬁeal kylsatliton iafh tdhe oo (ddiaheseyn,the
corresponding R1, R2, or the substituent of the RE group is a

hydroxy gRYGFoFIIardied ) ififd edeprotddtt oH 8 ahe TR eTtI R gf BuB - or

carboxyl e WindWArfBnd g @il Rk ed ,canwantd afiadh nad hﬂ%r?inﬂésbégd The
al kyl ation reaction can be carried out’ usi ng a hal ogenat ed | ower _al kane not

havi ng a Sbst-i-t ferfdlte Hith Mt AjkailddimedR loSuch 1Bt ha¥Fhy® Sabst Pruent
such as aaSUFs)ttlatslshéﬁ\ O5aWBsuUbst i taut @@ lar ywi@hoUBRn(€am@ne UNEURSLi tHkhed
aryl -1 ower al kyl halide such as benzyl brom de), a substituted or
unsubst i t GEPHSGAYI1- group (e.g., substituted or unsubstituted
heteroaryl -1 owexmealalafdlmlird;gareﬁﬂc‘éhtascapytinglybﬁeeawc bmrara&on may be

i soxazol yl net hyI brom de, thiazolylnetti brom de%L tﬂgt erocycl oal kyl
group (e. Yged suptthent ed"het%roéﬁ@leoalﬁ le oWdr atRyl Tt i déo&deh 85 N -53
| ower al kyhptifa@ldudiimg-lyower  al kykeptapide, N—I oxertal kyl pi peré dgbfl.oner
al kyl brom d , a | ogwer _al koxycar bonyl gr oup %dl haI ogenoal kanol c acid
| oner al kyPaEdR&eWEIGR 1Y méneP tBPdfoacatidtse) 1(§’r‘: PAtELog.

br onpacet eniltcrs | eyitR t hendyesarce gkia base (%rggm,loEt 3NC19| EA(eNQH(;D3
KHCO3, Naz(I)B K2C03, KHC03, Cs(03) at a terrgerature of roomterrperature to
50C i n an "¥AF&Gd °&3i9fent (e su]gfate' CHZC1DiCFRES DMF, CHEERPPTOMUERe )
The al Kyl aleit®ne@RQlfoAR tean Her 8l $oh&ak I f efla 08} thy:e!tfdd’tg) A eanvenii enal

al kyl ati on met hod such as M tsunobu Reac&hon (for reference of M tsunobu
reaction: (a) Mtsunobu, Synthesis, 1-287°(1981), (b) Hughes, Organic
Reactions, 92, 335 (1992), (c) Mtsuhashi et al., ~7. Am Ch em Soc., 99,
26 (1972) ) . Procedure G Hal ogenation of Hydroxyl G oup The corrpound [ 1
] wherein R, R, R3, RS or the substituent of the R6 group is a

hal ogenat ed | ower al kyl group can be prepared by the hal ogenation of the
conpound [ I ] \/\herel n the correspondl ng Rl R2 R3 R5 or the substltuent

o o o o, g,



nmetal | ower al koxide (e. g., sodium nethoxide) at roomtenperature in an
organic solvent (e. g., DV, THE, CH3CN). Procedure |: Conversion of

Car boxyl Group into Carbanoyl G oup The conpound [ | ] wherein Rl; Rz, R3,
R ~) RS or the substituent of the R6 group is a substituted or
unsubstituted carbanoyl group (e. g., an N-lower al kyl carbanmoyl group, an
N, N-(l ower al kyl) (1l ower al kyl) carba | group, an N-(hydroxy-| ower

al kyl )carﬂ%@gnij ouﬁ%sﬁ N (’%ﬁFBHSI in%q?%meroral KR rbﬁﬁﬁ?l gtouD,’ an
N-(aryl| oz}/]\e%emyyér)]sﬁébaﬁra)yi, graOUQalﬁnt:N-t(H lom@siabkarnesuﬁﬁﬁayh) Gﬁémmd X yl
group, a roxycar ba roup, a carba aro can be prepared by
condensi mif ke %%n%gﬁagy[e rf%mﬁﬁ?ﬁﬁﬂ FﬁQR%6VFL§#§%di R1l, Rz, R3, Ra, RS
or the substitmuest atthibe RGrgraimidst a sayboxyl goowplwiced a isuhstii uted
or unsubstituted anne (e. %., a_l.ower al kyl am~.ne, an N, N- (| ower

al kyl) (1 RRATRAKEN T 25: he, CRMPREATIA™ | THIMWN9 arfi nes"eF AR S b- | ower
al kyl') am &g e @ &1 Wrduer o@l kie asbRgoulWdr&xyagirRgedaBua) afl & | ower

al kanesul f onam de. The_ condensati on reaction can be carried out by the
convent | SMATTREPOL F3t 1 ¥ ASGEP AEPE GO ISymthed SHidddscribed for the
condensi ng reagtd OBoRbot DeieAMaUNGe] used Jfand ddddilng RIOGEAW & ding
Reductive Al kylation (J-1) The conpound [I] wherein Ri, R, R, R5 or the
substi t uent (nalveliRg gréupanrd ambamdies oiermedighedyrasnsti td onewam a kyl
am no- | oyer, alkyl ugﬁo.‘g’s ok ar{lhn?arrY,l a%g@t?g’?i al kg QEQPpt%%‘Qu?\g prepared by
t he reductive alﬁy ation of e correspondi ng ammoni a, | ower "a Ryl am ne or
aryl am neremdrt idre edn@finddhle)sivinemeidl ddeel carndispemdi .nghRis, M&thdB, RS
or the substituent of the R~ group is a fornyl group. The reductive

al kyl at i O RGPS M RLHEHEL 0 1P e} BRIFNDY The” dOHVENRDAAN tréthod
using a reductd Ma agRAintd Eof Jthe SOShHHN LY amObOs ALY i O8) And.aN AGld (e.
g., HCl) at roomtenperature in an organic solvent (e. g., MOH THF,
dzoxane,QQOquarﬁxture_thereof). ( J-2 ) The conpound [ | ) wherein Ri,
R2, R, RS or s syRstiddiertanof pbheyR8a grauip dieaan N N-gi gty anidyp group
can be prepared by the reductive al kylation of the compound [ | ] wherein
the corr eSPdidiMig L, REPREIRS of St hENQLBIEPLHerdT BT 1Thes R6 AFTHMF i s an
am no gr g riENE 4,edusti¥faal KA Cafle R €A 1d edaQet Bynbthe skin
conventional nethod using formal dehyde, a reducing agent (e. g., sodium
cyanobor oiyfdiIEtom alldGaFq%e. g diatehe s rdbﬂattlé%’hfer atGlE HaF 1gn
organi c MeMid e 1 gbus MOyt Fhfblc o5HE, diseXane) ioir 1Héhat oy t Rewaixture
t hereof. Procedure K Wttig Reaction The conpound [ | L wherein R1, R

R3, RS orditse@sfubspriugindoful per®el Y oG lis 18 | 3vkr CaPRBKS c alisadcet henyl
group cany e f¥RPargdsayskhe iWJéy\aﬁqﬁapéw@cgéetbﬁfgpgpggﬂgn[ ol Jneherein
the corresponding Rl, R2, R3, RS or the substituent of the R6 group is a
fornyl graREroRE et iRyl r EAeFlon WarP B taPPi BAS bkt L by 1PRE EamverdtSi-onal
met hod usipg, Jé”sﬁ%ﬁﬂpb§inﬁkvlﬁ%ﬁB@}W¥§%$P£§9¥£ydgﬂ§%§9?tbﬁda%HQHéww”

al kyl ester at a tenperature of 50C to 100C in an organi ¢ solvent (e. g.,

t ol uene, STHPVLU.ocBl@r @cthoshv@d’i B & e reddvat eied k9r §reapmed tAm no
Al kyl groyp meeafeqﬁ%md £l InMSERLEORY, Bowel3, dRSe@kel NG nSyhSiiiguent of
the R6 group is a |lower alkyl nroup mh?c% isogﬁbstiﬁufegeby Q su §f%#uted
or unsubstlicemadd veriaed igricu@ndy Gt s (Wiekagte unsubsti tut ed pi peri di nyl
group, a substyy ggg nsubstii g e rpaeli-nQ group -h6
thionorpholyngqﬁf up:ﬁ%rghfﬁgy %e ox?éggeg, aksgbs%itupgghgé 5ﬁ§ubstituted
pi per azi iythigridumg drhea subsractied of ansabdt bearédgpyr Aébradnglf group can
be prepar react | C u ) Wwherein orrespqondi ng R1,
R, R3, &%Qgg%%ﬁé gu‘%@ﬁ%ﬂﬁ t&gEQtEgtE%Lé%Sﬂp%ﬁghamhgﬁége%a§2dglomer al kyl
group w tderairequitsiden anieeg ai tbenmekenperdfutarodowaden ,cooling in an
organic solvent .(e, 9., DVNF T CHzC1~) . wi t hout a solvent, with or

u Chout $pEEa ath FeEdN e TR part Phufr SR SRBEERGrY) Yner ei n
R1 and R$har edesdmagem-atronson RZ andoR8 ambobalhegen atenpreardtR' is a
phenyl gr. bstituted by o] lLkQxy.group,and | oyer Kyl group
which is lgﬁl%snt%ilitot?t er(flﬂbasteas g?%ulfo 'ﬁ%ﬁe‘gfje >f(f %gyrhlk% élagoggec}gﬁ&cg ing of a
subst i t utmediiart ednswhsiddad ash aot n@ i osp, caliubebirtugednon4Bnsubsti t ut ed
pi peridinyl group, a substituted or unsupgptituted norpholino group, a
substituted or unsubstituted piperazinyl group and a substituted or
unsubstituted pyrrolidinyl group can be prepared by reacting the conpound
[] wherein RL and RS are hydrogen atons, R2 and R3 are hal ogen atons, and
R is a phenyl group substituted by a | ower al koxy group and a

hal ogeno-| ower al kyl group with a requisite am ne such as a substituted or
unsubstituted ammonia, a substituted or unsubstituted piperidine, a
substituted or unsubstituted norpholine, a substituted or unsubstituted

o o o, " N -, N o N . S



group The conpound wherein Z is sulfur atomcan be prepared by reacting the
conpound (1] wherein Z is oxygen atomw th Lawesson's reagent in a suitable
organi c solvent ie.g., toluene, xylene) at a tenperature of 50 Cto 1S0 C
-57 Procedure N. Conversion of Carboxyl group to Tetrazolyi group The
conpound [I] wherein RQis tetrazolyl group can be prepared fromthe

conmpound [I] wherein R~ is carboxyl group follqw ng the procedure described
inthe J.lﬂ/éﬁgrtﬂeﬁff: 4 MANEMYG 1%{%,‘39"1@@&8 The" rao%ee(ﬁﬂ'gpc%?ﬁ e sunmmari zed
in the fobéowing spher®, Ronis iRing (ddi)drdimg Rhe filrstl 14 GHAR R2 A
(~~N~COOH WHOBT, EDC 2 R~ ( ~ ~W TMSN3 H H N RA,EH ~ -, RON ~ H\~ PPh
, DIAD 3 €N 3°RIPPEANRS B T 2 B PIFS9P R WERA RTO-NLT aH9Fhe N 1- N
---, Rs ~ehbbiNeeRe, Rthé (iGHRNtidm Rslatls Ro A QeddIY 't 73 thingN
Procedure O  Conversion of Carboxyl group to Al koxycarbonyl group The
conpound §111PdgKaFERd RUEGREING F4e0 R$UFCAMfe AARFHIAIFEN P the R6
group i s BegkOELLEULRE Qi tRSIHDSI trlitarhd PWRY . Al K @neeamkon)im)gr oup can be
prepared by condensi ng the conmpound [<1|:§].A wherein the corresponding Rl, R2,
R3, Ra, R&BFegRéngubde medmecidar MAdRAMrloup is a carboxyl group with a

substi tuted or oyBsHES! kit n3ohe! iR Gresthalioganasdeners al cohol ,

pyridyl-1ower alcohol, a (lower alkylam no)-Iower alcohol, a | ower

al koxy- | owekh@aficehotyeating an individual suffering from a disease
associated with leukocyte infiltration of tissues
expressing the molecule MAJCAM-1.

According to the present method, the cell bearing the
ligand for MAdCAM-1 is contacted with an effective amount
of an (i.e., one or more) inhibitor as represented by
Structural Formula [I]. As used herein, an inhibitor is a
compound which inhibits (reduces or prevents) the binding
of MAdCAM-1 to a ligand, including a4f7 1integrain, and/or
which inhibits the triggering of a cellular response
mediated by the ligand. 2An effective amount can be an
inhibitory amount (such an amount sufficient to achieve

inhibition of adhesion of a cell bearing a MAdCAM-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 a4Pp or LPAM-1 in
mice) .

For example, the adhesion of a cell which naturally
expresses a ligand for MAJCAM-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 MAJdCAM-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) suffering from a disease associated
-30-



The condensation reaction can be carried out by the conventional nethod for
a usual ester synthesis as described for. Method A-(3). -58 Procedure P:
Reducti on of Hydroxyl group The conmpound [ | ] wherein Rl, R, R3, RS or

t he substituent of the R6 group is a | ower alkyl group can be prepared by
reduci ng the conmpound [I] wherein the correspond~.ng R, Rz, R3, RS or the
substituent of the RE group is a hydroxy-lower alkyl group. The reduction
can be caftfedleukogythg (&-PFedudiyARPPEXGENt MOREIEYAE )a Wi fder aohpountl (e.

9., Et BSit&swegh@iﬁ&@ﬁ@ﬂiﬁ%\l%ckf@wﬁ\emi dnd9ordacdblabiidi)of N @ suitable
organic solvent (e. g., MeCN, CH2Cl12, THF) at a tenperature of O Cto -78
C. ProcedbgekeryHaFogBnatiseHes? pPhasyl eyPasgg sThaecsvgamd 9 MAdERNeln RE is

2 Subst | thEchOE nURSUBRLE UkedaNah A9ERATRRENY, GHQUR HGAN bR, PF epar ed by

reacting the conpoun erein R6 is a sSubstituted or unsubstituted
phenyl grouprapenthapbgenatifagtivggenpups. of. anBipRBlbitor (i.e., one

3, 5-di chl =1-fl LRI i i i..t ghlie sql vent (e.q.,
Veon, Gyl it fRRPBIEBCLT U SEELEELE. Bolnpdl 3210 RGO

R Ni tratioxanpleheapf gavupTheycdipoands) | fnehedéngReliiseagsisbsthiitah ed
or U”SUbS%ié't,?995%5?&?86@%%9&8852 8§EBeiRg§E%EQi%r %%Ctt!hr% t hecompound [1]
St edp yl' g W t

wher ei n Isa su ut ed orunsubstitut enyl “group HNO3 in

asui t abl egzstvenbfest gnal THEafle CNinhROHLnEt QHEab saorededat ur e of

roont enpe re to 100 C_ . Pro re,S..Conyerting,phenyl group to
carbannyléﬁﬁé%g?ib?%gp ?ﬁgeéoﬁ%gﬁﬁgl[nggﬁégéiﬁrRElFsuass%&B%%%ﬁﬁﬂﬁcw
unsubst i tubednche babay| MpHeaMt1gleup. capubeapsepaneddby iksuweagctduth t he

conmpound [I]. wherein i S substituted or _upsubstituted enyl group with
Chlor osul 1HnyT T LEE aRarhe. Saf s bEELESS or RRE St BeP ditthe
conpound. 1 Tthes t eaet | ond ohather gogpeudd (gl § . andlathetisgcyamaizaycan be

carried out_in a suitable solvent (e.q.. MCN, Cl~,. THF t a
tenperatﬁﬁf%ﬁ)b’CF?%a?%oﬁf?%ﬁ%gr%%ﬁ?gqi?ﬂegﬁbag%ngfgegﬁn%ﬁiqﬁﬂTied out
wi th an aohdldely, gan indiClidbiND3suEESOInYy Ehom sudtabkeesol vent (e. g.,

MeCN, H20) at a tenperature of roomt rajure t 0Q C Procedure T:
Conver si SIS B REROVE Chr BEBLeSY P hOL AT Rt P BuBt The “e8RFotd 1 1 )
wherein RlgsiRt &8, bRdonigtbe bebkdeyuesnt tof ceheésRéegpovpensiodhelial
(hydroxyi mno)-l ower alkyl or (a_|owe I ,mno) -l ower alkyl group can
bo” br epar LY 1 hETs S T he R BolRnT L MiAedh Sha' BETFeBathdt no RL, R
R3, RS oraddersihsttd ueimné pfesdec REngeoupohs a | ower al kanoyl group with
hydr oxyam ne or; & | ower al koxyamne in a sgitable sol yent sych as a | ower
g., n

I
al cohol (e. ARREES VIFD BT B BheRf S AndCRRERED 'Vhlﬁcgggg such as
al kal i neieflacededey (Bowdl , dNeéWed atBDPPNshERPesatleerat iwiet h heati ng.

Procedure i ; POVeL LA 84 AL og8n, AL Oy L0, DL €7 2851 1 §nd Q¥R
proctocolectomy and ileoanal anastomosis after IBD; and
other gastrointestinal diseases associated with leukocyte
infiltration, such as Celiac disease, nontropical Sprue,
enteropathy associated with seronegative arthropathies,
lymphocytic and graft versus host diseases.

Pancreatitis ngrinsulin—dependent diabetes mellitus
are other diseases which can be treated using the present
method. It has been reported that MAdCAM-1 1s expressed by
some vessels in the exocrine pancreas from NOD (nonobese
diabetic) mice, as well as from BALB/c and SJL mice.
Expression of MAdCAM~1 was reportedly induced on
endothelium ih inflamed islets of the pancreas of the NOD

mouse, and MAdCAM-1 was the predominant address 1in
-31-



The compound [I] wherein R, R-or R3 is a substituted or unsubstituted

het erocyclic group can be prepared by reacting the conpound [I] wherein the

corresponding R, R or R3 is halogen atomw th a (substituted or

unsubstituted heterocyclic)boronic acid using a conventional aryl coupling

met hod such as Suzukl Coupling nethod. The coupling reaction can be carried

out follow ng the procedure as describe in Method A -60 Procedure V:

Oxi dat i onespragistag bat QATHe leompadtad a1 uherteiar the stheestebnt of the R6

group is aplauwer ;al kyj Srrkrrfrregy A QP4 13 'Q}"Brcﬁr}(,\/'ﬁwei&d‘)/' @fouy??(@-

thronprphoFrno | ower ‘oxi de group a thionor pholino-1ower

S, S—droxraélérddﬁﬂﬁﬂibel@nepéﬂeddﬂﬁqmukﬂﬁﬂmmCUhéxmﬂﬁﬁﬁNﬁP$I) mherern t he

corf espondiag SRS LIt Rl OB d SAd AR ald il ofoup of a
0 a t

t hi onor ph group W an oxi such as a peracid (e. g.
MCPBA, H=-(Rs &\ﬁ@@h!,calimw-i)mm A rslinigakl fe 1smprﬁzm{ (@11 ,viGHdR) &8 room
tenperature or under cooling. Procedure W | mdation of hydrox -1 ower al kyl
The conpouféselis [fngmereflamRrd iRletRs (GRanHd & ubdt it fdntdlof. tthe RE group
is a Iowe&l%kylxngreeltp \Myzch 2isp sty tterds )y succi ni mi do group or

2, 5-di oxo- 1-1 m dazol i di'nyl” group optional |y substrtuted by a | ower al kyl
group can be pﬁepame@sbpftH@fﬂ@WHﬁﬁﬁew GFL 5996 eComFERTd 4199 whigktei n t he
CorreSponﬂh@gsEﬂ £t s’suré)% Q»rrhltcl?\e cscxlr'lb%te' ttli%rétte(alf atc,J?:%r%:Lgir Uy 'rﬁ\ .

hydr oxy- | ower al kyI group. The imdatzon can be carried out by using a
convent i opakseBtthog thech ias IMdes mashu tReacmagmamyefid@egrte of Mt sunobu
reaction Froc rne.FE h by
reacting %:ﬁg'f%g s(t):gn& [I)%(Elé)l(‘ajng)lt E( Fjowg)%%tallcﬁ‘%ll)%%gjz g‘cart{)lol%IOg%get (e.qg.,

di et hyl azodi sariyoxylding) tisstuel Cfowbe elllkiyelr)) -~ @hroniar ygshosphi e (e. g.,
tri phenyl ph| and a r ite im e. , I i e
hydantorngggggonaﬁﬁ u§ﬁ§§§ﬂtu%§§h% %nd q%fglﬁeﬁsuﬁo& %; lsqss;%r"table
organi ¢ sdkvgnt (@ ghe Eas®r@n@tﬁﬁﬁﬁnaﬂ arw@mperaKMMewuk:-ZOC to 50C., The
active ingredient . of the pr nt . n ntr X | i | by the follomnng
exanpl es gﬁ?gngp Fr%ﬁtg s%ﬁ%%%b of té% %% s ﬁ§§ E%%u (ﬁ%

N- (2, 6- Eimhtemebemleylﬁl&{@%lmeth@xﬁphenwwpemph@ﬁykaWanune nmet hyl ester
(1'A) and N-(2. 6D hIorob t haox enyl ) L~ ph e (1B)

) “byri i hatfaSBs by RaT AR el ol To R SHE A REp P SR AL
butoxycarbodybﬁhb{tydmspaehaethphdesuens(¢a®6bg)aWnnahhydnmus CHzCl ~ (100
mL) underthk The solution was cooled to O C and triflic anhydride (3 nl)
was added 5ropW| ‘'With stirring. After the addition was over the ice-bath
was renoved andaskelmirxtelé wabestiionr edleculd-i avVCANom)t,emperat ure. The

m xture was sequentially L, N HCl and mater T
resul ti ng*BFERETL2E5 PP |oﬂwﬁzleFﬁ§Fr9“a§?ﬁéé Wi 'R SNEEGO3 T SRR ‘ﬁggxpy
water, drpedy( N84k @ndlevaﬁebaueqkozbeere@b@uetwa&tpu@ﬂmﬁg}tatflash
colunn chronatogra hy (silica gel; eluent: toluene/EtOAc 9:1) to yield

N (tent - baéoxyéargéhyl)leveﬁrflﬁéréﬁéﬁﬁ&ﬁé@uﬂﬂ@ﬁﬂvy -L- thmssiafe dtaig ester
(6:2.0). EBVBapBLE;B00aEHEEL. o2) IQk@lg‘ XbUbe Ghva1mekhapybenzene bor onic
acid (0.44 ?) and anhydrous K~CQ, g in toluene/ DMF (25 nL/2.5 )
under N~ H&$ amﬂéGOaYséFQFﬁéﬁeéf1Ph@UpFéH &t cgPLasned dbsvE e Pain 5 ni
of tol uengy o PALEBN3LA160-98s8) s%%eageeqmﬁmet hayRirxheig oMas heated at 80 C
for 29 h. The mxture was cooled, filtered through Celite and evapor at ed.
The resi dgenwagstakenVGpMra.  EMBAERNNA WasREQ IRFER thatdy, STIRE SorRthi &0 | ayer
was dri edtﬁé/gggé);m%eeee%eﬂ e@eett hedchudesaat ehiisahewas Hwdd ek by flash
colum chromatography (silica gel; eluent: EtOAc/hexane 1/3) to yield
N-(tert- bGﬂBlyeat@eﬁyh)f@UOQ ﬁﬁthampbﬁéMyPFL Bﬁén??aﬁaﬁﬂm@QQﬁrﬁﬂ g er

(0.64 9g) e _pr ,0bt ai ned
above (2.55§%§5in ~~QFE% ; &ggggggega%g% SBEﬁLfga%%H/ efglxture -62
... J stirpetches 1n5the Iheesohuaﬂowamas(eamponaeedalTheikeéMmanmbs,
d'550|ved15g §58612,620 Tgbg??d the ER%HB&Q r@ﬁ%fe¥380%ghﬁﬂ_ Tﬁﬁ? process
was repeated once nore an inally the residue was drie undet i gh vacuum
to yield MheCKHAlsabta9ﬁ791@2egeuhoxypheaykﬁve phemglakarntisne fmethyy/| ester

(2.93 g). ESMs: nmlz 28 . 4) To a _solutzon of _.the prod ct ned
Sbove (2 BEEFSNR ChEETSLCRORES EBR ROAERG B BACC2 5006 At % W hdded a
solution of 2,6-dichlorobenzoyl chloridd2¢0.99 nlL) mnth stirring. The

m xture was wnnedtoroomtemmrmureandstHredfor24rL The m xture
was washed sequentially with water, I N HCl, satd. NaHCO3 and brine. The
resulting CH-Cl solution was dried (MyS04), evaporated, and the crude
material was purified by flash colunmm chronmatography (silica gel; eluent:

Et OAc/ hexane 1/9) to yield

N—(2 6d|chlorobenzoyl) 9 (2 nethoxyphenyl) L- phenyl al ani ne nethyl ester

P =



5) The product obtained above (0.1 g) was dissolved in a mxture of THF/
MeCH (5 nL/ 2 nmL). A solution of LiOH (nonohydrate, 19 ng) in 2 nL of water
was added and the m xture was stirred at roomtenperature for 3 h. The

m xture was evaporated and the residue was treated with water. The
resulting mxture was adjusted to pH 2 wwth 1IN HC1 and the m xture was
extracted wnth Et The rgan & J.ayer, S e | he, dried and
evapor at eduef ?\r(z % ﬁpg(riobe%zoyﬁsats W%% o>t}y enyh:)ﬁ{-phenyﬁ Sl ani ne
(0.08 g) 4diRg s i olESYB: m@ﬂla@&@ HWHobher rfpzcéb]tbr@: Eeanples 2i4p1

N-((S)- 2- Phenyl propi onyl | - 4- (2- met hoxyphenyl ) -L phenyl al anine. 1) A m xture
of 4-(2- Bt R&Yphenyl ) - L- phenyl al ani ne nethyl ester hydrochl ori de (0.03 g),
(S)-2- phenyl pr@@aeateeamsq/mwoméoq),thléDQo(nQnQacga) 11 HRG (L Q2% Bapgnd DI EA
(0.034 nli) 5 nlL) was stirred at roomteg{perature for 18 h. DV was
r enoved afr‘tbl‘t‘h’eaF‘é i dén@ad hgaPiasedtedetded . bdthfe YMRIORS &Y Wt er. The
organi ¢ |@é’@§ed\’a}§erﬁQBbfi«b§(}ﬁ'&@ washed 3eAUH iaald o Mddy 1100 citric acid)
satd. NaHCO ~ and bri ne e resulting organic |layer was dried (MySOQ,
evapor at e3¢ ahtP thenr e8i dGd eags RIAiMie@mByp toras MaCtiaifT < meshiatast dphy
(silica gelgselyen Cl%?:'é%m‘h 9 ¥l 11 adh

N[(S)-2-p %nyl pro H)%F rreta%g]tygher?yl -Lpheﬁayl aelsérﬂnne)rrretlt?yq ester
(0.0319). tEﬁkBﬂud\onﬁNo(zB/H ):ypZ)ca'[[tiey pleodur(pteaﬂﬂcaltr@eabcahuveas(& 03l g) was

di ssolved_ in mxture of T 2NLO—I 0 rrL) was
added and THe i % ut@cﬁﬁgsga r\/’ﬁt@_‘% d/c?d %ﬁér%ﬂﬂz SEEF°™s ¥ mxture
was evapoma:tfaai:@ndftdaedraeﬁeduelwa:@ltllseat edC\Metahsewatve)AM Tm'H\dcexsul ting

m xture was u(?%]d BHZWIth 1N HC%] the m_xt \/}gl\s?extracted W th
Et OAc. THE'YF C@% a‘%? FS1RRsER it RU6r *Re® 49788 anld’ TPEEREd t o
yield therdspdeseonpodnd ¢O. @Bn@)rmaESNB.flla’lnmaQ@?fy( M)k es .Exanpl e 3

N-(2,6-Difl b th h | al
2 6. D1 ot hoxy BURSGHERBF BRI EEKErd (075 0h) WES BPsGaaTed ITSDVE (10 ML) To

the sol ut i i o aglded £ KEE03 £( Q. Eo@t})pund of the present invention
N-(tert-but oxglfcar bonyl ) - Oétrl f I uor onet hanesul f qny é yrosi ne net hyl
ester (0.3%)°% puf %P?EitF Eéag) aé?r‘fdg\??/dtlélts(ﬁ‘sffhll_l) “’Tl’f & SSHANE ™ xt ur e
was heat eghd 0i B fa OV EHAT Bt MaASERSRQUEAELY aELQBG RAING WAt orer-g aidded to
the m xture. The Et OAc | ayer was dried (MySGa) and evaporated. The residue
was puri fYEEFDY¥ | &8hvéBPumrm chromat ography (silica gel; el uent:
Et OAc/ hexane Is&np 5\9n85V§u1table for use in therapy can also be
N-(tert-but oxycar bonyl) 9- (2, 6-di net hoxyphenyl ) - Lphenyl al ani ne net hyl ester
(380 ng) .eBlurrehelprgduer éﬁtlélgnédléiﬁé&é wad Madd @@ der3coo0 WS aRle and t he
mxture wasisii rh&ee fl LP0ThEeARRLRLBLEREOE BebBn TRESXERSS CRRCOOH was
renmoved under reduced pressure. -64 The resi due was dissolved in CHZCl~
and washetkaprle s NP anedesBEPYALB eaitPdhalmedethe forlganild npiiepengedtdri ed
(MyS04) %@/@@er@éfﬂltesgl vepds( &pb- didmy m@weothe;swctola@hgrwé@éﬁnme
met hyl ester (260 ny). he product obtai ned above ( n@i was di ssol ved
in dry CrRge witlp mryllalrechéOrrb@fct}r erehs’ édéedeEtSSNa(“Ob cEF afiVveand
2,6-difl Lt%pttefgz%o&ttt@“ ge £{2a)1 L) Imqntle ,Mxt B8 was Shiggsgd at room
tenperature for 6 CHzZC1~ was added and e organi ¢ phase was washed
Wt h wat é?apt@r\reeopqwemeyopaﬁamévap@naﬁedeWTW@rﬂesm@eumgl puriinfated by
flash col 0 h el e t: QAC/, to give
N (2, 6 di T arobenzonT I - (3o ar e ety BhErl ) T pcy Al i e eyl
ester(lGOilﬁg)lCéESNB amgt zhis60 ypiEialdy Ae§etﬂt}t1|eénuéf¢eléla@¥v(errm®dhfdr5ate 12
ng) in O. added sol I .olt d
above (9041ngrn)nn?{1n%{ﬁ§%¥@n§ 9 gw Ed(reo%% of égﬁ/&%%%o\%éftequd%ggd c?tﬁeﬁjmrbiture
was stirreldP&) )roorﬁlt@np@matfwemevlelimagﬁtOtTIYﬁé exdasd evogerisc ol vent was
removed ARl 4 GAUCEd; PLESSHE FaniiBEEPn 183 AJ0BALHG ot be desidudaand the
resul ting solution was acidi itric acid. The resulting solid
was col | ectdyas #ﬁﬁl&m«tﬂenonv@@Hed WPBR - waeEt rand s@diieh tsgrldiarelt-he title
conpound {170 o mzegxggrlgzw}avelgﬁam%lt%sﬁlnal lesion
N- (2, 6-Di chl orobenzoy -9-(2-thienyl)-Lphenyl al ani ne net hyl est er (4A) and
. N-(2, 6mwlﬂmwzﬁw§e40(2bpmaényn)flemmﬁéﬁwammeﬁed(lee)asel)haw a
m xture of 2-thienylboronic acid (1.1353p- and anhydrous KZC03 (2.23 g) in
toluene/DMF (75 nmL /7.5 mL) under N2 was added a sol ution of
N-(tert-butoxycarbonyl)-Q(trifluoronethanesul fonyl)-L-tyrosine nmethyl ester
(3.92 g) in 5 nL of toluene. Pd(PPh3)4 (1.4 g) was added and the m xture
was heated at 80 C for 24 h. After usual work-up as shown in Exanple 1 the
crude material was purified by -65



flash col um chromat ography (silica gel; eluent: EtQAc/hexane 1:3) to yield
N- (tert-butoxycarbonyl)-9-(2thienyl)-L-phenyl al anine nethyl ester(1.81 g).
ESMS: mz 362 (M#) . 2) To a solution of the product obtained above (1.53
g) in CHZA Z (25 nL} was added TFA (25 nlL) and the m xture was stirred for
1.5 h at roomtenperature. The m xture was evaporated. The residue was
partiti onatsbebeeendeldeChbd 20 Sidokand, sat candNaBiGI 3 rdihe Praganicellgyer was
separated dried (MgS04) and evaporated to give

9(2- thleny §B§h§ﬁ§lgﬂgﬁ*ﬂ§ met hyl ester. The free base was treated with a
sol ution of I oacHGJ:dungEthO ttl'Qa penHate, tdre HBlitsiaddr (arD3%e g). ESMS: ni z
262 (M) m xt ure of, e HClL saJt obtained above iO. 219) in CHzO ?
(5 nl) coﬂ?&%ﬂﬁﬁljeBF‘EAt(oo 92 Hﬂ_ 1 diR o (fed adfed WY RIVE &

2, 6-di chl gpahanzeybnChlieh dgdthd2 d4ant N ddHCab (h Hddi thimal xture was
war med to roomtenperature and stirred for 24 h, and washed sequentially

wi th wat ePhaINaH@iogégladrla’t SE NI Bridre. Sthd Bgdd i@9-aydt was dri ed
(MyS04) , gHERPh#LBRMaBGE i ROMKRSINIIE RS Ridid @t DY A I&csffbxcol urm

chromat ography (silica gel; eluent: CH-Cl=/ Et OAc/hexane |:1:6) to yield

N- (2, 6-di Eﬁnary»eseh%;u RIS AAMEaEmA Y. SREIRAW BN né rﬁﬁ"?ﬁﬂ“’@stcér“ ('qoE 15 g)
(98 . ESVBimthist3detMtkort) Homy aduat cbtainadyabvadC 1 g) vas
dissolved in a mxture of THF Me (5 m./ 2 mL). A solution of LiCH
(nonohydr af@iniatsgFipp 2imther agstidianed A0EEE and ENOYALE ure was stirred
at room tgpperatuhe £6r r3dhcellRe Prdwdrt WBICAVERRIALRE AN {64 &Y due was
treated with water. The m xture was adjusted to pH 2 with 1N HCI and
extract edawl i gapgdOber MACCAMractSumds agadE@ iR bri ne, dried (MyS04) and
evaporated to yiel or oyl (31 yl).- L-_phenyl al ani ne
(0.08 g) (4B) Xh %E?Cw é’%ég ?’%ﬁ )O%.bec?’%a c)tl':l%arr% g}'@q o B

N- (2, 6- EXeHanQBEazedlby9a®2amgnhmnyphenybwtermemybahadkn@psb)ok sol ution
of 2,6-dich nzayl chl ori de 8 1 ed to a
solutlon o?kgn |ceécéF5 soIAUtlg“gr‘?eo6C 5@F F5§¥he %e%h&% ”5? ﬁéf glt (1.0
g) and DIEAfeatiﬁenhmountCHZQIic@b5tntp aEheeWExmmmedmainad rred at room

tenperatu for m xt ur d mnth CH2C1 50 il and
washed SU%%%S%P ?lcmfPﬁgﬂfoprf ﬁﬁx%Ctaﬁd bioRe. fﬁghoﬁﬁaﬁ%capa & was

dried (N@§ﬁfilamdnevapomaUede @mdp&h@em&st@@AwameMeemﬁgtahhﬁze@ ftoom Et OAc

and hexanes d hl or benzo rosi ne net hyl
ester. Aﬁ?§M %bgfﬁaw)%hffe$_.FP%é%&%HQ&r|Egk G¥f? 5 eﬁégnaddgd sromﬂy
to an |ceiﬁﬁidtsatﬂbhoandfa@hecnedeCteahmammedeab@wee@O 55@)tnbl@HZCl~
containin ridin 0.3 m xture. was stirred for and was
Cochad suleBYErSePt GPERSaniberoriRRecrt Tat b Risachs Lavaniden, e
organi c | ayer inashdrapd, (NbSQébslevanopab@dyaedleheceasmduaewasnnm@dfied by

f1 ash ol um, ghy OBt PALARNY (' 63 c95hia LaoBL' elelcS Qg 91D to

N- (2, 6- d|ehhmpbbenapyh)tﬁétﬁhﬁhuﬁﬁ@ﬁ&ﬂhaa@eul%@nehkiaatwno&bnermmthyl

ester. ESMS: ﬁ% ) Pd ( PPh3) 4 ( 0. 09 g ) was added to a
suspen3|oﬁn8f°§ﬁﬁ? x§B ﬁ QﬁéHSOronlc acid (0.082 g), K~C03 (0.16 g) and

t he product obTﬁenedtabeven@@ealéng)oEntm@IpeeebBNFl®4emth®n9omL) under N2.
The m xture_was heat ed ?t 80 C 20% 29 h %h fllter d and the sol vent
was evapoPAFEB2CRe FRST HuBCRER %Snsﬁﬁﬁﬁt: SEFGAC ™ ed with water,
dried (N@Eﬂﬁ)nﬂﬁdeﬁdﬁp@iahed oTbel@rudepemedme&awag pumufhedmbw'weash

col um chro raph% g %é g eLﬁ t ol uene/ Et QAc 1) to y|eId 95
mg of N-(%° % 2RI orobeh3 Py By? £22 G5 6>?>?6hé’ﬁ§P)3ral’jlﬁﬂenﬁ°£| SHCHE L%et hyl
ester. ES&EtahiétQS& @bﬁhm1e4)aTbappmdduch pbtvaiered aabavg (20 ofg) awais

hydr ol yzed simlar ner, as described for the -67

MAtQ%§

prepar ati i df %Bb?% ?yta §PO¥e§§lﬁﬁa&rPfﬁgefﬁt|e conpound. ESMS: niz 494
(MH). mp. | 95TKe &xaspbe 6he active ingredient of the present

N- (2, 6-Di chl orobenzo 2- met hoxyphenyl ) - DL | al_ani ne. By follow ng
the sare BRERaLUTS S5 ExRRPFBIEEEHERLY B EaRDanTY GaL bt arhed ESVE: o 2
444 (M%)vaﬁbesl@élp&idlﬁgab’pl en7adm1nlstratlon method, age, body

N- (2, 6-Di chloroben % 6di met hox ¥ph - L- phen¥ alanlne nmet hyl ester
(7A) and f&»9%8 tx%% %Eﬁ28§ %2 %Qpﬁgﬁﬁ P phdfy G2 ne
(7B). 1) 1,3-D nethoxybenzene (9 g) mas-%ﬂssolved in freshly distilled THF
(10 nmL). This solution was cooled to -78 C and n-BuLi (24 nL, 1.6 M
solution in hexanes) was added dropwi se to the cold solution. The m xture
was stirred at -78 Cfor 1 h, then warnmed to roomtenperature and stirred
for 1 h. The resulting m xture was cool ed again to -78 C and (Me0)3B (6.7
m.) was added. The m xture was allowed to warmto roomtenperature and
stlrred overnlght Vﬂter (10 nL) was added and the nlxture was stlrred for

= . N T Y | 1 T P ~NAN



- 68 Et OAc/ hexanes 1:2) to give 0.2 g of

Pd- ( 2, 6di chl orobenzoyl ) - 4- (2, 6-dr net hoxyphenyl ) - L- phenyl al ani ne net hyl
ester (7A). 3) The product obtai ned above (0.1 g) was dissolved in dry THF
(5 m). To the solution was added a solution of LiOH (nonohydrate, 12 ny)
in 0.5 nL of water and a few drops of MeOH. The m xture was stirred at room
t enper at uasséogs pe raRd AYARBLRLEH . 1ThS, Nes) %e/maw S Med iy gp.ééwer and
acidified wth loo citric acid. The separated solid was collecte

filtrati oprafgrabiled it ogilPé 80/ kg/6RY -

N( 2, 6-di chl or obenzoyl ) -9-[ 2, 6- di met hoxyphenyl ) - Lphenyl al ani ne. 1H NWR
(300MHz. DMSO-d6): ¢S 2.9 (dd, 1H), 3.2 (dd, 1H) , 3.7 (s, 6H, 4.72 (m
1H), 6.7 PharpafeuriezlsCompogHyiony 1 (d, 1H) . ESMS: miz 474 (MH ) 472 (
[MH-) . Exang ;

N- (2, 6-Dichl or obeﬁgg;llf:?ted reVl %i%he aCLt|:o enny ?%%cluneen? )O'T-ICI gas was
bubbl ed |fwmlahae1[lﬁhn©$n(35 mymlsbditﬁd ohanP pharmaceutical

N (tent 1) b yl ni n was

| ef t over%{)rgﬁ%/g'@g%g%m tfelrrlrpée(?g?ﬂ#g? ew@éeﬁaéra oecf;3 oqgﬁ\?vas c ec ed by
filtrati ons wadhedtedt hoet tiee arlelaanenUrwédat@\gawei&eE&eg afhe he HC1l salt
of 4-bro al.ani ne et este E 74( ) DI (61
nm.) was a dedp%]gpgksﬂz‘ssb%%g? on o u %:l%l salt°% r({) zt gétjo"%/eell(?sz

CHzZCl~ (48gel)sex, Owé:lgﬁ'o, t dred e oot it el avaso A dded sa.JkspElcxnltcmtm‘

2, 6d|chloroben oyI | ori 2 nd the m xture was
stl rred oVEFAr g t a‘tl o%‘?‘n g%]fr%era?%?ecoﬁld%%ﬁ é ()st?’erisn\f)eear Y@fd the
resi due was parbpétdoenetdnbetaeen tie HCId_llahcbiEtt(h%: atthmmctn’rgarprq/dJaMearn was

separated, washed wt ne an eva ed The oduct url fied by
flash col um cE?’én‘ﬁ?gb?%% ‘f‘sﬂf ‘g e?ﬂeant TEPOUannOgs(?eA%SOC&E £ 1) to -69
yield 3.9[D] ofedh{2e®- dd)Cdﬂcl:lOIé)&mniQyﬂéraﬁbéumﬁ) dffearny lvalldani e et hyI ester.
ESVMS: mz 496 (VH). P PP 1 was, added to a

suspensi o%o%fséhei’%’é&%%w}e”ﬁ]et}bo&b% Re é%licﬂ”(al g,%é%po%%q} é’éltge) %nd the
product oddral mest ahoven ( 3t165 Pt ienDOVIdE) tdgawmedar, And e m xture was

heated at 80 C f 24 h ooled, filtered and the so ve wa vapor at ed.
The resi ﬁr%%uf%ﬁeﬁl%‘bn? oA SERPS ﬁ?s S ROAFE LA Ut | (rﬁlh S\Héj: ed wzth
wat er, drd@ﬂlﬁﬂ@b@ya@pr‘at@mpdﬂ}m rﬁlmmnm [purl fdrec by flash col umm

chromat ogr silic el uent.: eane 1) to yie 2.1 of
N-(2, 6- d?%lhélPHK‘:t‘){) a% LY ?%ﬁﬁ O&rctylfﬁ an H€ ){TEPFE}I nestgr
Eggs Mst\fiH)?e(ﬁtM'B'\)ff(T)QJ)mﬁ 1smim1,t |hc£m 1kadmmcf3rmrﬁﬂmd_ rfebttoex, ?Zuyzg) zn 1 L of
H20 was a toaso tion of the product obtained above ) i

e Voo caray tqf 49! GOl (IS ALORH 2013 B0 F0 S 1907 & ent
was renovesk acmin;t»dswnd esf diermnblss di Sis0lpead Hint sideer bothe wedlgiitl @F wanse

acidified to 2 wth 1IN HC1 and the separated solid was col | ected by
filtrati thY%Aﬁ%'we% ) IR A SHRP &Y - I &d'& Sagi €Tt kY SEHEMLE conpound. The

foll gwl Egadtxmmpsmﬁ@tiﬂarm{ee dbdOmalbarane tNeeRaR@ ) @ .3 eeedwee simlar
to the a

N- (2, 6- SRS o‘kf&z‘b@l‘l‘faowct P dHikQITSm R ML IreniiDgl AGiSte. ESVB: M 2

474 (M'i"')preﬂ:?rgréd (Mddge beir@mle P50 m%/kg of mammal body weight
N (2, 6- chhl orobenzci/t[-4 (2, 3 6t ri met hox enyl) L- phenyl al ary ne. ESMS:

m z S04 5“15%§ﬁ? W@|ﬂO)t rqS«ﬁﬁﬂ%i In the case
N-(2, 6- Dl €Y 0 Db eSO ) s thr . oh 61 igTBt wwrsydl)rr lorplery ! al aniiteb1e/0

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

per kilogram, typically about 0.1 pg/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 is from 1 mg to 50 mg of the

compound per kilogram, the most preferred dosage being from
-35-



ESMS:-mz 509 (M#) , 502 ( [MH)-) . Exanple 12.

N- (2, 6-Di chl orobenzoyl ) - 9- (4-chl or o- 2, 6d~. net hoxyphenyl ) - L- phenyl al ani ne.
ESMS: mz 509 (M#) , 507 ( [MH ) . Exanple 13.

N- (2, 6-Di chl orobenzoyl ) -9- (2, 6-di et hoxyphenyl ) L- phenyl al ani ne. ESM5: m z
S02 (MHi ), SO0 ([MH”"). Exanmple 19.

N- (2, 6-Di gh enzo - ( - A nylg).- L- al gpj.ne, ESMS:
(2 8 (M%T %8)82%( W@@% )o?f S T SN QIARRTY b 2ROABY LA BPLAC:

N- (2, 6- D ¢l drhobenZay. ) Mpdt2-gie{amrhlput \d )l slosplgephéngh] ekaphegnyl al ani n

e mnet hyl r.. 2-[N~(tert- vl ) sul f I nehor oni td (0.9 g) was
di ssol ved%?%“‘iﬂ%@%f%&l%)?otmf%%lhél%&soﬁnu I r?]s\%%s%zg)ddege&b%gg%. 1 9),

N- (2, 6- di dnlvenahienz epnt-adi-rar oresd_ptieny ladand rle Omet lofl aesbemul . 11Y),
Pd(Ph3P)4c%O. Io ?)d and water (0.2 nL). The m xture was heated at 80 C

over ni ght. RPCEF cool i ng, EtOCAc and water were added to the m xture. The

Et CAc phase wad tdriisedindd¥S04)qd fiHdtertgte anctinevapor akedledhphysscilae was
purified b fvl %sh col.um %hrl marteoag; phyde( seirl i.ca %%I el uent, Et OAc/ hexanes
1:2) to give "EOG TGS Fhe vit1'e coﬂﬁ'ouncf. BS08: 2RrZPE8S T (RENEYS) . Exanpl e
16. _effective amount of a compound of Formula [I] to prevent or _
N-(2, 6-Di el orgbenzoyl ) 9:-J.2: L (her thutyl syl famoykipheryLlchpbeny! al anin
N (2, 6- D ekdimihabkerzevi.) - 4+ 2d rdoeradiuigy| kdel payeykipheayl | - L- phenyl al ani n
e nmethyl ester .(75.ng) was di ssqglved iin THF (5.nL) and to _this solution was
added a sdF ir&Si‘a&lgl%i ﬁqu(ir%r‘\e yatréa,lafdvr‘?‘é& L"WaPEFS (B 9f MEST” Few drops
of MeOH weli®sadgedtand ihke cdissing & heasioslel hed lab neRIbeNPesBdNESe is
overnight. The mi xture was -71 yW~~".." f- ' ~ 'e evaporated, water was

added to PRE3EEdue and the mixture was acidified with loo citric acid.

The separated gole @oW?fmﬁﬁié ecieddnpddildiralsi o, twaspedsugt hywatet i and
(6]

dried to give 60 ng of the title conpound. ESMVS: rﬂ% S49 (WH )., . 547 (
[MH)-) _cgﬁaﬁﬁ|éd91plstered to patients suffering from a condition

N- (2, 6- Di ghlsecebarzeyh) i4r (2 sduamoyhphenylks) brpbepybal esi pe11l)or _
N- (2, 6-Di chl orobenzoyl) - 4- [stz- (N-(tertbutyl)sul fanyl Lghen%l i L- phenyl al ani n
e net hyl é’?trélla@igoaﬁt}ﬁv\?vé SHiSEIS &GS FYFRACPS RE) FPEoCPRFLE LI uti on was

added ani g@ke s(2@ thmsMnagndet ke uBext wie 1Wappsbplh@deate I DORULESDEK abHr e for
6 h. TFA was _renoved under reduced pressure to gl ve 100 of

N- (2, 6- di CRLr 86&RYBFR P4 Le2 LG RAPEY PERERFIL PP HRENY AP AT AES et hyl  est er .
ESMVB: N 21271 abMd-by- o, Tecdyoduct ohital nethppiore i6Gte0ceg) was hydrol yzed
in a simlar manner as described in Exanple 16 to give 80 ng of the title
conpound. 2E8F81 ORy 95493gPWf,ra@@fUGtﬁmnl—l}”’PPléxébfﬁlléaiék’ be "expected

N-(2, 6- D ¢bl ecebenagyh) réshid+( Nrenaeresulbaronl)-pheny) br Lupheny! al ani ne. 1)
N- (2, 6-Di chl orobenzoyl ) - 4- ( 2- sul f anoyl phenﬁle) - Lphenyl al ani ne nmet hyl ester
e

y
(100 ny) REBTEFEBNVER TtheamNFdRGSs Oy enaPhaetbam Felid. t hfRCEM /T on was

added benzeyb-ahl grbEaM( BBd7bk @Bd 1t RepFexkiba Was Béidi&€dcd0s derhant room
t enperature under N2. Et OAc and sai d. HCO3 were added to the m xture and

the Et OAclphasBE™Mas&donasREBONSENOF RUACEC aPred™ehyShidamprit @¥¥por at ed. The

resi due wasapuekified BYchkaskacel ugn eliraeRtograpby 6814 i €ame®hnd ebeent:
Et OAc/ hexanes 1:2) to give

N (2, 6- di ERBoRBBERESYN) Bapy2reRuSEnEDPl dBFFSABSF) FReAYRFFRES e MRl BRi ne

net hyl est@ktreaddd 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 1nteraction is abolished by an effective
dose. Clinically, in some instances, effect of the compound

can be observed as a decrease i1n white cell infiltration
-36-



2) The product obtai ned above was hydrolyzed in a simlar manner as
described in Exanple 16 to give 80 ng of the title conpound. ESMS. nfz 595
([MH ) Exanple 19. N-(2,6-Di chlorobenzoyl)-9-[2-(Nacetyl sul fanoyl)
phenyl ] - L- phenyl al anine. The title conpound was prepared by a procedure
simlar to Exanple 18 by replacing benzoyl chloride with AcCl. ESM5: niz

533 ([MH-). The foll ow ng conpounds. (Exanpl es 20. and 21) were prepared by
a siml aﬂ%‘%%c’é’cﬁﬁ‘ée%n‘ar dRprdtectt ot Hethod &3 19 ed | %Pé?ﬁi‘ﬂe‘épw and

16, respeetfaet yvekxespl €h@d), the compounds or compositions of the

N-(2.6- D ohl orobenzoyl); 4.2 (et hyl sul oyl Jpheryl] - pheny! l ani ne.

N- (2, 6- Di ¢hf & 0benzey | dedu@- &N Ndimmtdnd sid gy piienyddril-dimilal ani ne.
ESMS: mz 519 ([MH -). Exanple 22, N-(2,6-D chlorobenzoyl)-9-[2-(tert

but oxycarDony PR FP P | F€ 1 P 3 00 i all)le"late uridesired

2-(tert- @ﬁ%ﬁ/&ﬁgponyl am no) benzeneboronic acid (0.3 g) was coupled with

N- (2, 6-di chl or obenzoyl ) - 9- br onp- Lphenyl al ani ne nmet hyl ester (270 ng) by a
simlar procedihilaslHeserPoediPie BRIM AL @ Gidwe I5m thy dfbe

N- (2, 6di chhp] obenz0vh ) s Pshe; (1eris pormcantond aniihenyl]s Lphenyl al anin
e methyl ester. ESM5: nmlz 593 (M+). 2) The product obtained above (90 ny)
was hydr oPlyeep cen tal & hi ffmideinedn 2opsiEiised igPmRes @ f1d awnygiare 35 ny

of the ti LR VR 2 VAN Ireaft -k
Exampl e Zg.]el\l- (2, GE%%:IhI or obte{néz%l;zlllf-%%%a)rﬁlr?gp%ﬁeé\ry%\ﬂﬂ&%ﬁﬁfél ansi%rﬁ; 1)

N- (2, 6- Di EmieH ey | germs f it yeera Hutdhhrdafissi i afo pige myigjsantphenyl al ani
ne methyl; esderi {90 ng) was treated with TFA (1 nL) for 2 h at room
tenperature. Excess TFA was renoved in vacuo to give

N( 2, 6- di chl or cBehzogFnubat Porgr epHenidy -Nunse mylcal atiata naathyledigtadr  TFA
salt. 2) r i T i v NaS; : i s ar as
descri bedJ%' Ecgglngp)féeq%Gegt:égl%?Jviv 57 n‘gyg&'lt%%ﬁ taﬁe%gﬁgguﬁg.g%%%ntm z 429
(MH) Exampllorx@ula [1], in association with a pharmaceutically

N-(2, 6-Di 0 T A hanesiy fonklaning) rey! Jnks nyl.al ani ne.
1) N (2, 6-%%}?@5’%?&%@%% 9-)-5%‘[E am nogihé%ylx)oﬁplhg‘?]yl al ani ngr%%hy lEtl:lest er
TFA sal t Y{9Dmadiems(Hi ss0ivad dre dreneCHACK2 k®wnL)to, bFo etfifies tgoleutriron was
added Et .~ | ( Argi tiRe X8 Mas stihred at room
t enper at %é%#n%%h%%%ﬁ Ut eoﬁ:ovﬁﬁdl\;\c/at er. raﬁ?e noregazﬁll'c prkllgse was dried
(MyS04) arar mheapGrlatetstt dogyileecceptable” in the sense of being
N (2, 6dic enzoyl.),-4-[,2- (st f l.am _no).phenyl ] - | al ani ne
met hyl es%]%"%ao%ebqﬁew%trhoﬁ%et Jo‘%}e%a ﬁgﬁﬂja dg\% t\%as? r}ﬁytg{% oIr}ié)zr]é“éflllgnG')Lar2>¥1 Similar
manner asardesort b etre@nplte tha cegiive en@ ndpeafedthe titl e conpound:
ESVMS: mlz 507 ((MH) . EX J 5. .
N- (2, 6-Di chl or1(() eenz%wljl?aﬁl[%%cle Cy uéjrﬁ nt(?) Spehelr?yla] - O-rghesr‘ﬁltglbalrﬁ nfeo.r 1)
N- (2, 6- Dietd lor ghemeoyd Yy 4-dphara Imagh e melotallp h@rylealt@riade (Meiciyldiest er TFA
salt (90 s dissolved in dry THF (5 . Ac20 (60 ESL) _and DI EA
(160ul) \/\?eq}ryecu\z,i%gad’eec?uzf’rfd ]trﬁ%anulmx%ﬁ%ié}rwasa(nsdt iqb)rtéfé'%gﬁoru% M tlg#ﬁgr ature for 12
h. Et OAc avasiadded anpitdwel ,r esaddli nghaibattioa Was gext mached nwiatdrosatlar . The
organi ¢ Qﬂ?%ﬁu&@ﬁ.%&E%QUgﬂgéﬁﬁxwﬁndsh%% formulation are understood

to include long-acting formulations known in the art. Oral

and parenteral administration are preferred modes of

administration.

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. All methods may include the

step of bringing the active ingredient into association with

the carrier which constitutes one or more accessory

ingredients. In general, the formulations are prepared by
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evaporated to give )
N- (2, 6-di chi orobenzoyl )-9-[ 2(acetyl am no) ] phenyl ] - L- phenyl al ani ne net hyl
ester. 2) The product obtained above was hydrolyzed in a simlar manner as
described in Exanple 16 to give 60 ng of the title conpound; ESMS: mlz 471
(MH). Exanpl e 26.

N- (2, 6- Di ghd 05 abenzoyd) 1 Q¢ [R4 P&t hoxyaay henw i na)irhengrderirhgnyialani ne.
1) N-(2,6-D chlorobenzoyl)-4-(2-am nophenyl)-Lphenyl al ani ne met hyl ester
TFA salt IDPHHLIRR Wi SR od vEHIR I THRE (B 9L ahd 7@ hids vdelagt ised ifas added
DI EA (160:4.) And SLGOOMe, (204) endfe 1§ X{dtds MBS, St Al HOYRIfBRET at ur e
for 12 h. After usual work-up as shown in Exanple 25,

N- (2, 6- di ohi@rgedeyl yed- f2Xmet hoxycar bonyl am no) phenyl ) - L- phenyl al ani ne
methyl ester vAspPiatisds & fhe produst analdes aAvane dadiglazed in
a simlar manner as described In anple 16 to give 70 ng of the title
conpound;2dEENE: s tf gt D87 niagtde BExamst €m of discrete units such as

N- (2, 6-Di nz -4-[ 2- i | arg h -1 | ani ne. 1)
N (2, 6 D1l Or R YT e Nophay D ARl Sran e e er ea
salt (90 pmpdetssrdirssod| arechnth & Qg Ratlive Torgsics esdl uni dhewds radddd
formalin (96L 1 N HCL (239 -~L. 3 5 Jhe m xture was
stirred fa(()rp%?%e% Gt ?%%ér‘f %Smegr%ﬁ%e%%r&aglgfq%)tﬁoﬁrgrof EtOH (0.5 )
and 1IN HGhgdersidy) wasaradoadand Timgind xt doermwas tstonsr édroweheirght .

Addi ti onaLIls 1N HC]]a(¥vas adgfd and the erg'uxt ur,e was stni rtrh%d foor (()).fS h. The

m xture was neuttal i AP W T H NRE e exiPacted "witth Igt OB °*TRE conbi ned
ext ract s aer-eirdhwaadk f MySOY9 i @andb eveaporated nt-oidi waulsion; in the

N- (2, 6-di chl orobenzoyl ) - 9-(2- (N, N- di.net hyl ami_ng) phenyl 1- Lphenyl al ani ne

met hyl est®r O-g?n I)OIEhoel 'pr%rdulc'} OLCH) af:yn%\d Oafbc‘)avé:r\f/gé‘ %%;Bcl)f’)‘}}z{‘ &% f*a

sim | ar namnefgrestatesoitded i rerdagplad Hattoh dioreus@ g of the title
compound._  ESMS: iz 957 (MH). Exanpl e 28.

(o b DTSRG ) A8 (2 dORReI L SRERFESFERIAY: £ 2

N- (2, 6- Digdd sorrabeiny ayd 9ad kHedaoti noahenWot-ilviehanylralddeinne ofetthyl ester TFA
salt (90 s dissolved in dr{. t‘ITHF (5 .n) 1 Tobt hi_s sol.uﬁ;i ondvv?s added
chl or osul® DY JIAHaL S (SR HENS R RRCuPE ST EEPFPEEYatOr Som

t enper at yee ifeatrt Zrh.nelde tHedat e Mas hrelfloral ofed wotlhsNakHCedtandyext ract ed
wi th Et OAc. The conbi ned organic extracts were dried (MgSGO,,) and

evapor at &, %St‘lan'e resi due was hydrolyzed in a simlar manner as descri bed
in Exanpl e 16 the gipatsctaddesnddPLG Ppuridfiedateidon to 60RamiRGNonl@ . 1The
GSCOCH, 90 0 180) 1 30,1 {330 phaOhaLhe.1i5be gorpound:  ESyy iy 472
N- (2, 6- Digtid oreheagediphi4- [ 2o( Nebldi et hyharimae)- 6anat hxyeheny| Jad - phenyl al
ani ne. 1) 2-Methoxy-6-(N, N-di met hyl am no).belizene boroni ¢ acid was coupl ed
with N ( FBRELRVHSHerARA £ M Chreffi aPAfPRE2EPRYI ester to give
N- (2, 6- di chl ormhenzoyhg 4cd 2e K&, P gé et hyh aeh 60)n H- 0RE hexyebeayhpolunphenyl al
ani ne nethyl ester. The pr eé)gr)ati on f}rthe, boronj c gci d and the coupling
reaction Mds @ e PBHR2Te P%i Mi¢ af Ohhritb?9 SRS HRRLF 1 bed in Exanple 7. 2)
The product obtai ned above was hydrolyzed in a simlar manner as descri bed
in Exanple 7 t ive the title conpound; ESMS: mz 987 (MH;) . Exanple 30.

N- (2, 6- Dt zoyl ) -9-(2-hydroxyphenyl) -Lphenyl al ani ne. -76
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1) BBr; ( 1 m, 1IMin CHZCl=) was added to a CHzCOl _ ( 10 ml) sol ution of
N- (2, 6- d| chl orobenzoyl) 9- 12net hoxyphenyl ) - L- phenyl al an. ~ne nmet hyl ester
(0.215 g) at O Cwith stirring and the solution was slowy warned to room
tenperature. The m xture was stirred for 3 h and quenched with EtOH The
sol vent was renoved and the residue was taken up in EtOAc. The sol ution.
was washed with satd. NaHC03 foll wed by brine, dried (MyS04 ) gnd

evapor at ed. R1The i due was ur| by flash col urm chr omat oq-pq\-phy (silica
gel ; el ue s/ Et OAC Ha)) g\gﬁl eld 0.10S ®'of Z (CHz)n T >R
N-(2,6-dif® &) - 4,62 dvpdr Skyphenyl ) - Lpg 3 reet Yl ester.
ESMS: niz 4 4 (M—|) 2) To a solution of the pro t obHal ned above (0.03
g) in THF/ ﬁ .2 m) s added a sol utign of Li OH (nonohydrate, 4
ng) in 0.2 nL water and the m xture was stirred for Balh at room
tenperature. The solvent was renoved and the residue was dissolved in
water. The mxture was acidified to pH 2 wgth 1IN HC1 and the precipitated
solid was collected by filtration, vvashep_ ith water and air dried to give
0.025 g of the title corrpow*ld IZSI\/S(CH@) 4{ REMH } . Exanple 31.

N- (2, 6-Di chl orobenzoyl ) -4 hydk. Qmet H\bxyphenyl ) - L- phenyl al ani ne. 1)

N- ( 2, 6- Di chl or obenzoyl )-5- = di ﬁet xyphenyl ) - Lphenyl al ani ne, ethyl ester
(0.16 g, prepared in a faslsion simlar to that of the nmethyl ester
described in Exanple 8) was di ssoIN/]ed i n anhydr ous CHZCl~ (8 nL). The

sol ution nas coal elglqato -78 C ap BBrSO‘go 56 ErgL I\r/lsol dpn LN CH~C1 ~) was

added. Th( M Xt Ut e was" %l T owe o i rfo o" § stTYT afﬁt
t enper at waend ars A inde amo«teu)re vvas subsequently war ned to room

t enperature and quenched td m.). The m xture was stirred
for s b and A eaa ore HE RS FRa M nl £ oRksd RBSTBFFEY irgeal) and
-77 camsIiptailed. sahe dk&-ﬁm&x@ wag parpikepdrby blash col um

chr omat ogr aphy (silica el uent ne 2 ve 40

N- (2, 6- di chl or'dberzoWAS ’9 1}G. %yﬁ??}?ﬁué’%ﬂ{]x@b ﬁ%’)‘“% pﬂéﬁi/ralaarﬁ et hyl
ester. ESMerddZ A8& (MEF)trve)ddhevpt oddcthebkaitned cabaveom@odhdg)o mas
hydrolyzed in a simlar manner as described_in Exanple 1 to give 35 ng of

the titl &Rorprimte BSvE ) Mz DeP Y ereRhnpl e 32.

Nr(2|, 6- D chi ?rﬂgeni@ydaér@n{% figar bexyérfetdwq@ phenyhd - d:orﬁﬂaeﬂybabg&:itm%z rln)_) To
a solution of the product obtai in

under N= Wi dd s 4E5° (. (?lrrlg‘j gfﬂ‘é m%?u?@ V‘/\égdstg%‘?ed for 30 mn.
A sol ution of B)CI-Ié@QvNet(Lﬁa;, e i kalrbdxwf Q¥oumsoaddad: ardsiuhe ifigkt ure
was heated at 50 C for 6 h. DVF was renpved and the residue was partitioned
bet ween EEROUANY Adteran 'ﬁﬂsete:*i (5&&0‘1’%5/@?”\/\%’@1&55%8”% t hebFERE 22§ iYdd
(MyS04) , @arhevaporat %ar%h@eh@&lmqw\aac@@@tfab% byaitastheadamn if

chr omat o%phy (sili caag el uent: hexanes /EtOAc 1:1) to give 0.86 ngy of
N (2, 6-di 9- [2(rret hoxycar bonyl net hoxy) - phenyl ] - L- phenyl al ani n

e nethyl esterm sg:ws omtm@&mad RY1Thenayeduct 1oht ahneddaboved:0. 86 Q)
was hydrolyzed in a simlar manner as described in Exanple 1 to gl ve 0.6 g

of the ti¥@RdGmpourid. BNS mvA W88 (MMHT) . 1BRREEPPEC33, acld ,

N- (2, 6- Dirtghlaanehenzat Jed- [ aysarrsihaxy) phenyd de)L- pheryial api g rgeihyl
ester The title conpound was prepared in a simlar manner as descr.i bed for

Exanpl e 3TQﬁ9%quu?qﬁﬁnﬁe g., an alkali metal salt such as a sodium

N- (2, 6di Gliar ez @ askriludr Mr@xyme@ykémeh@aykal ABtAe BBhRYlsRS$t er and
bronoacetonitrile. ESMs: mz 983 ( ). . -78 The fekl owi ng conmpounds were

obt ai ned 3% GakFiAbFRIS RS SeHP tFdEErom

N- (2, 6-di chl or@henzy| doRad 2o oxyphaeyl bnl-qehend adani neq et by byest er and

reacting with requisite halides. TABLE 1 | i
conventional method for a usual amide bond synthesis.

The condensation reaction of the compound [II]}] or a
salt thereof with the compound [III] or a salt thereof is
carried out 1n the presence of a condensing reagent with or

without a base 1n a suitable solvent or without a solvent.
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R C O~ ~H COCH Cl m zExanpl esR (M+) 34-0 (CHz) 3CH34863 5-OCHZCH ( Me )
z4 8 636-0 (CHz) 3COzH51637-0 (CH2) 30H9883 8 O-5 2 139- - -0y, 521~N90~O |
\N i52191Me539  ~ N "Me O42_ 541~ ~--Me N3 -~e5 4 1g g~ , Mo O-N541 -79_
Exanpl e 45. N-(2,6-D chl orobenzoyl ) -4-(2-fornyl phenyl)-Lphenyl al ani ne. 1)
N- (2, 6-Di chl or obenzoyl ) -9-(2-fornyl phenyl ) -Lphenyl al ani ne net hyl ester was
synt hesi Zlf)’r% b LRI SRauensesesiddlan dP £XarpLe, 1oRut Jerhaci ng
2- met hoxy enzée(?lég(%bgm@ ari:elt%? W th 2-fo$ny| benzeneboroni c 50?514 Igg%:h m z
956 (M+)carR) bfFhersgdodiict ebtedmesn abovel (Bougeng)onhsshskebved ifora

m xture q 1. r a 0 ) M LI (220 ~L) was added
and the ré:axsau tlleg]’g %‘%(F%%é %gwgga_'?%g'atgélﬁiéo%o'%er?lﬁe?ggdre under N2 for 2 h.
Wat er was t herTlaeldedsandanhecan selueeteds faoimdidn edrdappe okarat dey gplH 2)
with 1IN ex te it QAc, dri 4 4 n por.at ed. . The

resi due mﬁig}\pfurér%%’d [g}ilwf I ggﬁ\t')cbl %%a%ﬁg%%awﬁgg%pﬁyg(rgl}é?i 85‘8(3?; N@P’ﬂent :
CHC13 t hdni HOHC13hMeOHk )i 1etalgi verbdmatet (@ .gonpoNad:46.18Cog), BEMS: ni z
442 ( MH+H) . anpl e 96.

N-( 2, 6- Diaclh}iaorlob@ﬁ§8gl VYATRAVBhERTPIRANS) nkt 1911 phERYP- LKBREAY aPBni ne.

1) N (2, &lDiahl onebehzepk Hed- (2o .qr nydpinenyl gn Lphkeayl akankbe amkbhydeest er

(49.1 ng), was dissol ved i m _xt.ure of anhydrous., MeCH nL) and anhydrous
THF (0.5 ‘rﬁ_')g."AnH§ %'(éégﬁ?%)a, Lqe 53ty ~ﬁ?g?l§M“Fﬁgéi Siéﬁé?'and 3A

nol ecul am-hwvies weBaLtihen addesl e t et Xt Hyarvasdst i (¢ efl ,unfdaoHN2 at
roomte rature for. 1 h. NaCNBH3 (4.06 s added and the m xture was
stirred for an 48dids n&oeRrt hem'fﬂ:—faﬁpq{ﬁorﬁ %rge\hﬂyb%@d&w 2R

appr oxi madred e Widde J N HC1 to quench the reaction. The m xture was dil uted
wi th water and neutrglized w th 1M KOH. Tty’ S nas then extracted with CH-CL1?
and the combi nelf of GakFB et acts REFE ChFed  TR2OBEY &NF VAt afl88S The
resi due was pitrsduasl bye peepaeakbveohlCeadidiceg gy ersangl CHAGL 185 el uent
~to gi vea}NE(Z, 6- di chl or obenzoyl )-4%%2 - 80 . :

[ (pheny! dhi ot YT 1 PhBASEPLE- SREMACH -ani He TRt hytOst &rcfditedngyt ESMVS:
mz 533 Qﬂ?ﬂ?-temperature of 0 °C to room temperature, preferably at

room temperature.
The condensation reaction of the compound [III] or a

salt thereof with the reactive derivative of the compound

(IT], for example, with an acid halide (e.g., an acid
chloride), a reactive ester (e.g., an ester with p-
nitrophenol), an anhydride thereof, a mixed anhydride with

other carboxyl:ic acid (e.g., a mixed anhydride with acetaic
acid), and the 1like, 1is carried out in the presence of a
base or without a base in a solvent or without a solvent.

The base can be selected from an organic base (e.qg.,
DIEA, DMAP, DBU, Et3N), an alkali metal hydride (e.g., NaH,
LiH), an alkali metal carbonate (e.g., Na,CO3, KCO;3), an
alkali metal hydrogen carbonate (e.qg., NaHéBZ, KHCO3), an
alkali metal amide (e.g., NaNH;), an alkali metal alkoxide
(e.g., NaOMe, KOMe), a lower alkylalkali metal salt(e.g.,
n-BulLi, t-BulLi), an alkali metal hydroxide (e.g., NaOH,
KOH), an alkaline earth metal hydroxide (e.g., Ba(OH):),
and the like.
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2) The product obtained above (21.2 ng) was hydrolyzed in a sim/lar manner
as described for Exanple 1. The m xture was acidified to pH 9-5 with AcOH,
extracted with EtOAc (5 x 20 nL), dried (MySO.;) and evaporated. The
residue was purified by silica gel colum using CHC13/MeOH (10:1) as an
eluent to give the title conpound. ESMS: nmlz 519 (M+) . The foll ow ng
conmpounds (Exanples 97 and 98) were prepared _in a simlar manner as
described in E%Pngﬁpl%ob‘(ie“Exéﬁﬁl dg7selacted (Srog. [sh| BRBbERAGN Joe9-

[ 2( am nongbhy h)BReMH JrHe PASRYE AL aPtomere ESMBON T 20443 xaMBT:, EXgeRlLe 98.
N- (2, 6-Di chlorobenzoyl) 9- 2[(benz Ianlno nethyl)phenyl)- -phenylalanlne

ESVS: m zCubE ?_M—HE)tzO Exdipl MB, H3C MSO, "benzene,  toluene or a
N-(2, 6- Dﬁhk@ﬁQQenZ@VéQe&IZ f@ear Q@éE%EBQHY'DSOh%‘é’Hléd phegy! algni ng. 1)
N- (2, 6-Di chl or obenzoyl ) -9- ( 2- ornylphenyl) Lphenyl al ani ne net hyl ester
(51.7 ng)taméetﬁtugﬁewilpﬁﬁhpﬁotanyppdehe)acetlc aci d net hyl ester (75 8
ng) were dissol zquﬂp anderous tolyephe esgL} agg stlkred at der
for 18 h. The ture wag allowed To cool “an pgrlFPed b§7 ;%‘recb"1 a‘ﬁ TLC
I'silica gek¢upsbag bex arex/iEdOawt( 2yl anelemeriontad giewshod, wthh is

N-(2, 6d|chl 0 t hoxycarb et henyl he L- nyl al an
. ot hy PSR PBFA, A9 TEATS LERG il o e S Curey e 35 L PR Eobmta, nod
abO\ée (26r9magédyva3?d1ydi>oimmmil vwg:dnr&lmshocﬁsj_mjﬂ-la Hp®skn ( ? $;I m ILaLrom,anner]c
as descri e lt ive the title conpoun as, a m xture o
trans andgﬁggslQBnEPsaE&%ggeC§2f0?W§)' CESRSM R 2 4§EP6K}H% Barfhie 50.

N- (2, 6- Di etﬂ\proeeﬁaqylthc4r[ea@i¢3tdwmmhl@;yIa) pheayhstl-(@heny| @Jaamalﬁunl)
NaBH4 (2 was added tq a solu%iog of |

N- (2, 6di cﬂ’PoF‘SBéHi&;ﬂd) GATRRR )or AP phBRY M XE- pHERy | SF R N8 ARPhyP e R%r
(0.23 g) s018EEQ( 5 1Hn an@drﬁ%rffil)drialle aese 81 i £bed alangim t gnpenaiure for

3 h. The r i on was quenched cetone and the m xture was evapor at ed.
G R ! x

The resi ddefWasepaPEit ifondd Pet ‘ﬁ‘ L Shd dat B TRE KEP®Ac S5hfdr was
dried (W§Q4)ar6}"1d-lwrétﬂk91t Ceytetd(e.qg. benzyl ester), an aryl

N (2, 6d|chlorobenzoyl -9 L ydroxyneth¥l)phenyl] Lphenylalanlne met hyl
ester (0.23t9Y. (BSHB: RPENYA0SPLRFNAPRY) Th8) 1¥KE - pr oduct ~ obt ai ned above was
hydrol yzed In @3$|1ﬂh|eafzoﬂ&€@§fioa$ofﬂe$,ﬁél badbbar 1Exampbe ihtho agi Wasddie title
conpound é . ESVM5: nmfz 950 ([ MtLi . nple 51.

N- (2, 6- Di ﬁ‘P%Pob@Hzé‘WlFeg ‘E{Iﬂ%t%x%%‘%‘?ﬁf?l)%e%??‘]@Loﬁhéﬁi?l"ﬁlréﬁioﬁe °f1y A

m xture ofne compound into harmaceutlcall acceptable salt

N- (2, 6-di chl or obenzoyl ) - 9- [2(hydroxyneth phenyl | - L- phenyl al ani ne net hyl
ester (0.4Be¥§OL caFan( P22 fPrahRL PPHE (ém@ gFonyegrene L( 5 MRt ks
stirred aparepinigPPEr atHee dRfvekibn BYe 19l ventnyes1 eé{(@@@ﬁa&edoa% t he
resi due was purified by flash col um chronmat ography (silica gel; eluent:
CHZCl~ / ERT¥RX 9.9F QWP 8°1) 3% ¢Whéldg 0949ulyy §en be ‘carried out 'in a

N- (2, 6- d'§thIQPexH§HMé} és[aééegmaaet hy! nebgaayl h=L1phenykal-aniee sty
ester. ESMS: m z M+ ) 2) A mxture of the product obtained above
(0.04 g) %dtlr\eoverpexml GFOUP DV FeiYa Ay 5taFowRl AF E6bmiterpdrat ur e
for 18 h.pOMed@segMR¥edyand the residue was partitioned between Et OAc and
wat er. The aqueous | ayer was separated, adjusted to pH 4 with 1IN HCl1 and
extracted with -82 Et OAc. The Et OAc | ayer was washed with brine, dried
(MySO~) anshyap®r ated. The residue was purified by HPLC ( 60 o MeCN, 0 . 1
o CF3COOH, 90 0 H20) to give 9 . 9 ng of the title conmpound. ESMS: m z 980
([M:Na) ' ). Exanple 52. —

N- (2, 6-Di chl or obenzoyl ) - 9- (2- car boxyphenyl ) - Lphenyl al ani ne. 1)

N- (2, 6- Di chl orobenzoyl ) - 9- (2-fornyl phenyl) - Lphenyl al ani ne met hyl ester (109
ng) was dissolved in acetone (700 ~L) by warming up to about 90 C. A warm
(90 ©) solution of Kvn04 (6l1.2 ng) in a mxture of acetone (900 Ei L) and
wat er (130 ESL) was then added over a 1 h period and the resulting m xture
was stirred at that tenperature for an additional 2h. The m xture was
filtered through Celite and washed with acetone. The filtrate was tafcen up
with water and acidified to apprOX|nateh¥ pH 2 with 1N HCl1l, and extracted
with Et OAc. The conbined extracts were dried (MgS04) and evaporated. The
residue was purified through a silica gel columm using toluene then a
gradient of toluene/EtQAc (20:1 to 3:1) as an eluent to give

N- (2, 6-di chl or obenzoyl ) - 4- (2- car boxyphenyl ) - Lphenyl al ani ne nmet hyl ester
(85.0 ng). ESMS: mz 972 (MH).



2) The product obtai ned above was hydrolyzed in a simlar manner as
described for Exanple 1 to give the title conpound (34.1 ng). ESMS: m z 458
(MH) . Exanple 53. N-(2,6-Di chlorobenzoyl)-9-[2-(Nbenzyl car banoyl )

phenyl ] - L- phenv~_al ani ne. 1)

N- (2, 6- D chl or obenzoyl ) - 4- (2- car boxyphenyl ) Lphenyl al ani ne net hyI est er
(51.9 ng) was dissolved in _gnhydrous DMF (1 nlL) and EDC (25.3 ,
(20.2 ng), DIEA (28.7 ~~L}_Ra,rl1d benzyl am ne (14.4 ESL) wer e add The
resul ting mmturezmaﬁlftaﬁme;fxé roo terrperaturER unde? NCIHa)r,,ﬁ R®di |l uted

with Et & b t YN HCé - 83 é gha ant¥ brine. The
organi c ried (I\/gSO4+5 nd- evapor por at ed” restue was purified

t hrough a Sésl ica gel col umm usi ng heR8nes/ Et OAc Fggl to 1:2) as an el uent

to give (v} v [Ia]

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

nmethyl ester (48.9 ng) . ESMS: miz 561 (Mit) . 2) The product obtained

above was hydrolyzed in a simlar nanner described for Exanple 1 to give

the title conmpound (34.2 rrgbg1 ESKB: (O#2, 7—RR/H) The fol |l ow ng conpounds

(Exanmpl e 59-59) were preparg 4anal\/‘t)gous manner as described in

Exanpl e 53. Exanple 54. % Mla{b

N- (2, 6- Di chl or obenzoyl ) 4- - ( Nnmet hyI car banoyl ) phenyl ] - L- phenyl al ani ne.

ESMS: mz 471 (M) . Ie 55. 1

E-Sﬁ/é 6n1D|z?”§ior oben g%é?rrp‘? g%g \I}I—lplgut rlo%%r bf‘n Q(J?nyslylmlal|%he6r11]}f/(la al %nl ne.

N-(2, 6- Dﬁ)ﬁ@rmeﬂ@ﬁyhéd%bavéw (2hydr oxyet hyl )car banoyl | phenyl ] - L- phenyl al

anine. ESMs: mz 501 (M#) . Exanple 57.

N- (2, 6-Di chl orobenzoyl ) -4-[ 2-[ N- (3hydr oxypropyl ) car banoyl ] phenyl ] - L- phenyl a

| ani ne. ESMS. & 6bﬁb)oEXaﬁ§|§o5ﬁula [I] can be prepared by:

N- (2, 6-Di chl orobenzoyl ) -9-[ 2- (N, N-di et 3/

car banoy! ) phen{} ] - ESBEhN%I AniGREPRSTs: i 2hggsf e da  EXdiple By, a

N (2, 6- Déﬁhgﬂimr@@ywe%&gm{ma({?wr phol i noet hyl ) car banoyl | phenyl ] - L- pheny

| al ani ne mz 570 (MH) . -84 Exanpl e 60.

N (2, 6- Di chl or 6bleng®YY§ L 9iPg( EREDERGFIY) @Héwl & LEherRmep e nef the

N- (2, 6- di iy abenzoy! 3n o (2- é@fl@@%yphﬁﬁb!u;)) Lphe@é!éﬁk@@' ngnget hyl ester

(52.6 ng) was dissolved in anhydrous , carbonyl diimdazole (36.1
ng) was added Bhd CREVRLEIR% WAS s‘iqrr}?%@’]at GFSHFh t%’?rpé%‘é’t uF8SUAGENINZ f ar

2 h. AniungBUNEr OXE eah29 tagUeRWHI LSOl ioMhdd 3Ipr&iH,) yagseaddedignd the

m xture was stirred for an additional 22 h. The m xture was then extracted
with Et ORFCOUFhe 9&xt § adth Al SRISHER Wi %t h 2 ERCAEEP18at 52 NaHEDS r&d /br ife)
dried (M¥@hanieyppagated. The residue was purified through a silica gel
colum using toluene/EtOAc (1:1) as an eluent to give

N- (2, 6- di chl orfotEHZART )2 B- £ 22 at BAWDYY pBEAYP) XL "pﬂnsérrgﬁaérami!h%g@@t AyPMest er
(48.1 ng)anoE%!VQrmlzuélFéméwaesuJZQOJyhpmpy ogleisip Obt ai ned above was

hydrolyzed with 3 eq. of LiOHin a simlar manner as described in Exanple 1
to give the titlle EhgpotPdP NI 6 HAFCE IPOVECaR PU57AENHEY. Exanple 61.

:\;g 2n2 DicHrabenzoy | hrdal 2= Netdanesubbionyd ) gar bammyhphesybl 1 hyphenyl a
I
method (for reference of Suzukl coupling method: (a) Suzuki

et al., Synth. Commun. 1981, 11, 513, (b) Suzuki, Pure and
Appl. Chem. 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
—42-



1) N-(2,6-D chl orobenzoyl ) -4-(2-carboxyphenyl)-Lphenyl al ani ne net hyl ester
(5?.0 nmg) was dissolved in anhydrous THF (1 nmi), carbonyldiim dazole (23.S
ng) was added and the mixture was stirred at roomtenperature under N2 for
2 h. Met hanesul fonam de (17.2 ng) and DBU (27 EiL) were added and the

m xture was stirred for an additional 18 h. The m xture was then heated to

90. C, stirred for 7 h at the same_tenperature, cooled to roomtenperature,

di | ut ed vt ha Et@NRe Taaher! ®itt HBONHCECanH0Y hefh briifnet 'eir PEESERGS0HT and
evapor at : ' L . t] L i 1yisC el ), usi ng
Gy Gl Ve O T e g RS LRt R BEARAEREE AN J15ab! 1158 9elon

N- (2, 6- di ohdogaobienzbplske- 4sf@h[ Ms- 85C03) in an organic solvent. The

(et hanesul f onyl ) car banpyl. ) phenyl ).+ L- nyl al anj t . est 7.0 ng).
Eovs: i S Yaasg Vo P RaR PRt SRR e R WS e
eq. of Lidd$turta shal laupisnner rasctdésori etk | ex&xphpl e tdluengi,vedMehe titl e

conpound ) ESMS:. Mz 535 (N Exanpl e 62.

N ( 2- Chl o[g’\ggﬂi%ot roorb&i'bly’ft)q‘@q( n%’f%%ﬁyphenyl ) - L- phenyl al ani ne. 1)

N- (2- Chl or 0- 9- (@ t robenzoylvkeré4i0d- et hoxyphegybhipl phépy lcalrdmixyd nptdud  ester
was prepared . .in a simlar fashion to that crihed. ,n Exanple 1-1), 2), 3)
and 4) but®t &pi a%‘?ﬂ@l‘az?GQchﬁFS(r)B%éH?offlo ceﬁ%roldd% \?(vizlt)ﬁ

2-chl or o-9ni t r gbeneziy| cohlverisden 2f Tderbethy| gestipr iolibaiesdc: rabpweipras
then hydrolyzed jn a simlar nner as_described for anple 1-5) to yield
the t11] tofBii. JEBVE . BRETLRRLYT EXhREPe o3 Prermactutally

N- (9- A ni: et Y ®benz oy ldar9-ines hoxypgheny ) atepheiyd akaniMeehol) ARa- Ni
(0.9 nL of_50s dispersion in water) was added to a sol ution of

N (2-chl ot ¥-9- ni trobenzoyl ) - 9- (2met hoxyphenyl ) - L- phenyl al ani ne net hyl ester
(1.09 g) in anhydrous MeOH (50 nL) and the m xture was stirred at room
tenperature under H- atnosphere for 3.5 h. The m xture was then filtered
over Cel i¥eEROR Washed with MeOH. The filtrate was evapor at ed and the

resi due was purified by flsash col um chronatography (silica gel; eluent:
CH2C12/ MeOH 100: 1 to 20:5t)at @ give R

N- (9- am no-Rchl (ﬁob B2 8- (2- met 1 pt},zgnﬁc)H-zli‘-Weﬁweaﬁ ani ne net hyl ester
(887 ny) Rr? 1 R#39 ( MH— W @du B#t ai ned” above was al so
prepared vi gthe Houpling of 9-(2nmetBOxyph&nyl)-L-phenyl al ani ne net hyl
ester hydroChloride with 9-am no-2-chlor obe%?i c acid using EDC and HOBT in
an anal ogous manndflas described in Exanpl e 2. -86 2) The product

obt ai ned above (57.0 ng) wasshydrolyzed with LiOH in THF/ Me®H m xture in a
simlar manner as describeg-}p Exanple 1-5). The spol v(@ggnﬁ@;.,ﬁ‘ermved, and
the residue wad di ssol (¢ldnicy W8t er. The m xt, wadk aci J fingd to

appr oxi mat el gz b 'r’hR1303 Ci trrc—aci™d, et &d Q‘A tR EtOAc, dried
(MyS04) and evaporat Bd. The residue was purifdsed through a silica gel

col umtm usi ng diiClB/I\{F3 (10:1) as an eluent to givemhe title conpound
(53.9 ng). ESMS: mz 925 (M#). Exanpl e 64.

N-[ 2- Chl or o- 4- (et hanesul f onyl am no) benzoyl | - 4( 2- et hoxyphenyl ) - L- phenyl al a
nine. 1) SO-C 4 ~tL d tQ.a AV (

4am no- 2- 8?'1 oro nen‘c(’z%rﬂlz/? %5-%’2%?1%3?%0)%5%%%% )d%lghéeoﬁy b%rvaér\l!i-)ne nmet hyl ester
(56.0 ng) in driydeotipoGhdChbE (Yherlfoconfai nilg GMEALE6E.1E cul)reddeed
resultingon;i xture was stirred at roomtenperature under NZ for 3 h and
diluted wifh CH2Cl~, washed with 1IN HCl, water, dried (MygSQq) and

evapor at ed. Thelx esbduerwasgpuhief icongdurodighI d) sitli ¢degetornt smendsiag
CHzC12 as_an_eluent to give

N-[ 2- chl o?%%ﬂ?\f]l\? di?%?‘%%‘ﬁréoslul f%’ncf/l am tn%? be%%%@?]”—lﬂ- (%f ne%?]%xy%%]gp]%g - Lphen
yl al ani ne[wethyl ester (59.9 ng). ESMS: ;~/z S95 (MH ). 2) The product

obt ai ned above s_hydrol yz wWith : [ hn a sim n as
described in E&%\Prrp]f%yi%’}n ogg?vgo?ﬁeuggtl[g]&g rrpgc_)iuenhg(a%c.%imn%?{.d E%ﬁ/ﬁ:ﬂ;?dz 503
(MH) . Therfwld owhpt tonpounds ( Exanpl es 65-68~ were prepared in an

anal ogous nan _Ixas ( i bed in Exanpl e 64. Exanpl e 65.

N-[ 2- Chl or o- 4[]% i fliu Jronlet hanesul f onyl am no)

benzoyl ] - 4- (2- met hoxyphenyl ) - L- phenyl al-ani-ne. ESMs: mz 557 (M#) . MeSO-C
was replaced by CF3SO-C1 . 87 _



Exanpl e 66.

N-[ 2- Chl or 0- 9- (et hoxycar bonyl am no) benzoyl ] - 9( 2- net hoxyphenyl ) - L- phenyl al an
ine. ESMS: nlz 997(MH). MeSQ2CL was replaced by Et OCOCI . Exanple 67.

N-[ 2- Chl or 0- 9- (acet yl am no) benzoyl | - 9- ( 2net hoxyphenyl ) - L- phenyl al ani ne.
ESVMS: mlz 967(MH). MeSO?Cl was replaced by AcC . Exanpl e 68.

N-[ 2- Chl or 0- 9- (benzenesul f onyl ani no) benzoyl ] - 9( 2- met hoxyphenyl ) - L- phenyl al a
nine. ESVB: m 2’85 iMH) 1 veS02@2 WS r 8pPHRed My PhSERCItheEXEAPE e 269,

N- ( 2- Chl oresfSreigabenzoyl ) - 4- (2nmet hoxyphenyl ) - L- phenyl al ani ne. 1)

Chl orosul fonyl i socyanate (16.4 ESL) was added to a solution of

N (9- ami no- 2- chir cHENYRY 309 - ERRe ROy PHETRHP -Af pHehyFaraARRE Adt KPE est er
(55.2 o) ddrranhy drops i\(?tg\‘ilcé%o;@%g Pgupl Xi Er geV@sedt i hHgd at room
tenperature under N2 for 1 h. Satd. HCO03 (40 nlL) was added slowy and the
m xture was ext{ddct e@nwiettly IBgOAEhe THEa @@ * vkt §r@eite ebnBihfed regrilédngMySo4)
and evapor, : i due puriftied rati TLC (SL LI el)
usi ng CHCI3/ C%q-g;glrgﬁée%lﬂe%??éﬁ) ﬂ'ﬁ?&péro%ﬁca?ﬁlo ta?%%%ﬁhb%vggaléélz(ﬁgei?ol yzed
with Li OHdnouwp sPhi lar phammercead idesichry bedceptBldgpl 2a b0 ttdeseasdifd théE title
conmpound ; z 968 (M#). Exanple 70.

N-[ 2- Chl o?f(%)l%éﬂ%)g ﬁ.g%% i our ei do) benzoyl ] -9(2- met hoxyphenyl ) - L- phenyl al ani
ne. 1) Methyl i fotamirdemanat et (931 E8V) neagradged 216 & sk Liegem afom and

N (4-am nQ- 2- r - 9=+ p ) - L- phenyl al ani ne net hyl ester
(55. 1 ng)%l %rg{nh‘rlhl?/l %W?%lm%gﬁi %?‘ﬁg{ DIEA (22 ~-L) and DVAP
(catalitic anount)). Thee raesuwaisigomi xelr ethas thepohedt edIV88 to ath80 C

under NZ faqr < Af [ h ] XL ur iluted with Et OAc, washed
sequent i alof%fav%\not lnll\%%(,g&g%t EQI@H@&?’? aﬁr’l% %?g??gdﬁ%etd (%ﬁoﬁfagﬁgé’
evapor at ethy Theacesngdue hsascpopdtingd (By Ipr ephh athexa dlly (it irca (gel) , usi ng
CHzZC1~/ Me 15: as .an .eluent. to qi

N-[ 2-chl o?g-"ﬁ?f“re #é’tlk(l%ttlhr} )ou‘%gi (?o) %%ﬁ%%%ﬁ)t%?( f—fnefﬁg)r(]yptheemr{)yﬁ5qi%%n§9al anin
e net hyl asterc(2zre fapab BESVBt il zt &dRe fMit)e 2 Boe Jar odwict 108t Ai ned
above was hydrolyzed in a sim/lar manner as deicri ed in Exanple 69 to the
title comsdindP¥e2e0Chy)°t ESRET 27 (§§8 PORRY) PhERRRINE ) PR Ladium and

3- Acet yl - bin( 2dtri@iiGhRl or0RenNzawldrr)9-(r2net hoxyphenys ot ephenyhal aphAgicl)
3-Acetyl-L-tyrosine ethyl ester was prepared by bubbling HC gas into a

sol ution SPI¥ERLeCHN PS WedSGted F 1M 4 etMharPI3n #25S Brtt i stBLPyI

di car bonat@e( %cﬁh)plvi@)? agldledr 16n 2 88k Ukixampat, 3-BBiaHe L-tyT@shae puby!
ester (5 %an THF (50 nL) and DIEA (10 nL) and the m xture was stirred
over ni ght U¥Fr Jeth PEnpelakiree $¥RETRRS -r enoved and the residue was
partitioned betweenryat %’O@Qrg'f“géﬁc_tl% OFgANIKe | a¥erivas sepaiat ed,
dried (MyS04) and evaporated. The residue was purified by flash colum

chr omat ogFePNENLiPriada Yoyl EWEHPheREHRESAEt AT - O: PY itld oyj epypling
N-(tertbupexnedr Rany )rSracaidd -4rt yE9siae c%hgwinegstneeru{&ds &, ESMe: 'z
352 (M#). 2) Anhydrous pyridine (1.1 nlL, 12.82 nmol) was added with
stirring 8é.a dogem.ohem.t Hatpr ddlictErbl ai iy abRel¥A8&) ) in CHzA 2 (15
m) at 0 C. TriflLi ri .. q%qggjj opW se d LXture
was war med sl O\L/I\‘}")L? %gﬂggﬁmgt g%%?‘&%ﬁaawem owedéj(% o(plgf‘l (r greggﬁﬁ.ﬂb‘rhe

m xture was di |aergd vatur CHIC12oomaskadesedquant itat | 150 th, 1pheHELabbyi ne,
satd NaHCO3 and brine, dried Q4) and evapgrated t ive

N (tert - b@Coxd c&FBBAY R 3 ac %N%%Cf’lt rFF L]%IQO ” héﬁe‘sﬁ??oﬁfﬁsﬁ?ﬁeyr%i ne
ethyl esteettdx®sqtriBEBMBy 15055508 d)MeNaladium 89 1n3) Aasol ut begapict he
product obtai ned above (0.3 g) in_toluene (3 n.) was added with stirring to
a sol uti of°dVesfet Abey oF BAVERACIHRN PA3SHY SREE3 firem 2Ry PRE

tol uene / wBVERh( dBels Indf)ditders Nehe BeuplPRB3 reabtdidd,. A& Jexampseadded
and the m'xéure was heated at 85 C for 48 h. The m xture was cool ed,
filtered &RIVERE’ sBMrenPMias eQapbr at B *TRRE FBSITGRE -was di ssol ved in

Et CAc, washed withrwat &fonvdidsahd MyS04} +and gevaporiaited. c alhso X €51 dusupas
purified by flash colunmn chronmat ography :silica gAeI :_eluent: hexanes/ Et OAc,
2.5:1) toS9rePq gafgigdoput according 'to Method -(2).

3-acetyl N-(tert-butoxycarbonyl)-4-(2-nme#lexyphenyl ) - L- phenyl al ani ne et hyl
ester. ESMS: nfz 492 (M#). 4) A solution of the product obtained above
(0.18 g? in TFA/ CH2Cl~ (8 niL, 500 v/v) was stirred at roomtenperature for
1 h. The solution was evaporated and dried under high vacuumto give a TFA
salt of 3-acetyl-4-(2net hoxyphenyl)-L-phenyl al ani ne ethyl ester.



5) To an ice-cold solution of the TFA salt obtained above in CH2C1? i2 nl)
was added DI EA (213 uL) followed by a solution of 2,6-dichlorobenzoyl
chloride (65 nmL) in CH2Cl~ (7 nlL) . The m xture was warmnmed to room
tenperature and allowed to stir for 24 h. After the usual work-up as
described in Exanple 1-9) the crude material was purified by flash col um
chr omat ogr aphy i lhca gel; eluent:_ hexanes/Et QAc, 3. tg yield 0.192 g of
3-acetyl -N- (2, éél?ckllf or o ennvzeoryslj)o-n4-?fz-(r:r% ﬁ§§¥gh§§§Pf ﬁ?ﬁ)ﬁﬁeﬁ#éelrarﬂﬂoeur’et hyl
ester. ESMS: amizd&1l4gfd) . 6) teheapodduct gobtipi ned abouenad:d5 gl Was
hydrol yzed w t iOH in a sim]ar procedure as_described _in Exanple 15) to
yi el d 96.%Cﬁﬁpg‘?%|tlﬁe Sté“lrlttl ECUNBEUTE TS Y FRBAR ORI ﬁ?zMﬁ§g°€|\/ﬁ¢F) .
Exanpl e 723) 3- Acetyl - N- (2, 6-di chl orobenzoyl ) - 9- phenyl - Lphenyl al ani ne. -90
By substituti ng 2- met hox%lg(gnig{)ibor onig aci d wittgl enzenehoronic acid, the
title compound W8s SGHEA BN d°F n P e8P SCar™ haiRBP €48 1 B8sdri%hed in
Exanpl e 7domppund08f1lkheCtolvhulal 7 1926 :(MH). Exanple 73.

N- (2, 6-Di chl orobenzoyl ) - 3- (1- hydr oxyet hyl ) - 4( 2- met hoxyphenyl ) - L- phenyl al ani
ne. 1) NaBH9 (12Rpg) waf added to a sol ution of

3-acetyl N- (2, 6l %. zoyl Q”afl- (2- met hoxyphenyl ) - L- phenyl al ani ne et hyl
ester (0.1 g) in Me@H (3 nL) and the m xture was stirred at room
tenperature for R*. The m xture was quenched with 1 N HClL and extracted
with CH-Cl=. The extract was washed successively with 1 N HC1 and bri ne,
dried and evaporated. The residue was purified by a flash col um

chr omat ogéle@hyif Ssirl iiGa Hehalebarnhtohexare/Hs Pendr 13 yhooys ehdedr ey of

N- (2, 6-di chl orobenzo%/l %H-Zs- ( If%)}/drox%et hyl ) -4-(2- met hgxyphen | ) - L- phenyl al ani
ne ethyl TREer 2SESABLIRFES SRS VAT D2 EhieCRPBABRE S8t aF hed T8V 0. 090
g) was hydrotyrged with LiOHin a simlar manner as described in Exanple
1-S) to yield 28 ng of the title conmpound. Ms: nmlz 488( MH). Exanple 79.

N- (2, 6-Di chl or obenzoyl ) - 3- > - hydrﬁﬁz}ieLhyl ) - 4phenyl - L- phenyl al ani ne. The
title conmpound was(@Hegpateds om

3-acetyl -N- (2, d'gle rLobeWoyl ) - 4- phenyl - L- phenyl al ani ne ethyl ester in a
simlar fashioh2as scribed in Exanple 73. np. 115-117 C Ms: mz 9S8
(MH) . Exanple 75.

N- (2, 6-Di chl or obenzoyl ) - 3- net hoxy- 9- (2nmet hoxyphenyl ) - L- phenyl al ani ne. 1)

3, 9- Di hy di®&R 1D phiddys ElBAL Red KBt RPP E3F8r afasepiefar 88°N¢ BEbBI iSid tHC1
into a solpdions oby3, dadi BydrexnykopRenyhad kot neot1Q ) hHuaet bapelidd 00
m.). Di-tert-butyl "dicarbonate (12.1 g) was added to a solution of the
ester -91yngheshs TRFE (256 PR dard DIEAL ¢35t De nEPNEABSRRRORT ¥RGICE IRds

war med fQfe 5¢ g NULRS ARG StiTTedof Ok LAl tate HoQm 4 epper at HE e reLid sWas
renmoved and the residue was partitioned between water and ethyl acetate.
The or garfier 1 e3fekvaasl washedoRPeHNENIHEL, (BrBne, 28r RE4J( RBSO4R ) and

evapor ated. Thg,& es) guM\@.S[pUT hhedpBy afikaspreghvEm ghromat ography (silica
gel; eluent: hexanes/EtCAc, 1:1) t0 yield the desired

N- (tert - but oxythr beeyiignsing drhgdeexporpHetylal anithid fBehgrmgerad ©f3. 9 g).
ESMS: Ml z 1312 a f112pP:Dichlorobenzyl chloride (1.73 g) was added to a
suspensi on of N-(tert-butoxycarbonyl)-3, 4-di hydroxy-Lphenyl al ani ne net hyl
ester (2.5 g), K-C03 (2.R? g), and nBu4Nl (0.297 g) in DWF (15 nL} at room
tenperature. The m L).L% sti (HBd overni ght at room tenperature, dil uted
with water and extyacY® th ether. The extract was dried (MySCQq) and
evapor at ed. ThH,NesRdtie was purified by colum chromatography (silica gel;

el uent: hexanes/ Cl~/ Et QAc, _ 5:5; to yield .

N (tor i - DTSR Ohr iy YT 68 17 B 5t B EAMG: SBeHs 51855 2PosReRyl & £fike

et hyl estresrd ogith&ESdBnidz 630nebHak, described above, _
N-(tert-but ox;(/@gggg%lv)e-é%% %égzyg%%%gyg%?@uﬁ- Q}zdr@g(é/- Ifé%t&e_-trpﬁln% ani ne

met hyl ester

N (tert - butnporoad bonyd) 8- (1B Bridighyooobemzy | Oxy ) eBrhyar deyal - pleemddl ani ne
rsrﬁtsggl_]siegff_]oer(r)f (egfa?'n?al%),’_ %%l\e/B cgjn%e%g(;.og‘.wg}f’ {ﬁgp%c}éf/&! ) g3 ou-l[_ao dnto

N (t ent - buticscardnonyih g n Os ¢ Rf 60y thk or obemay| axy) - Behyds oxyed - phenylkt ani ne
nmet hyl ester (0.45 g) , K2C03 (0.199 g) , and n-Bu9Nl (0.035 g) in DMF (9 .
0 m.) was added CH3I (0.072 nlL} and the jd xture was stirred overnight at
roomtenperature. DMF was renoved and the residue was partitioned between
wat er and Et QAc. The organic |ayer was separated and the aqueous sol ution
was extracted with Et OAc. The conbi ned extract was dried (MyS04) and
evaporated. The residue was purified by preparative | LC (silica gel;

el uent: hexanes/ CH=Cl~/EtOAc, 3:3:1) to yield 0.396 g of
N-(tert-butoxycarbonyl)-4-(2,6



-92 - dichl orobenzyl oxy) - 3- net hoxy- L- phenyl al ani ne nethyl ester. ESM5: niz
984 (M) . 4) Hydrogen gas was bubbled to a suspension of the product
obt ai ned above (0.39 g), and |l oo Pd on activated carbon (0.05 g) in

met hanol (10 nlL) overnight at roomtenperature. The catalyst was filtered
over Celite and the filtrate was evaporated. The. residue was purified by
preparati ug;iFeC (3ilf16a 98 nn @l Mam @ AH-Gbe/ MeH, ¢ 10: 13 dQeyiel d,P. 21 g of
N- (tert-but oxycarbonyl) - 4-hydroxy- 3net hoxy- L- phenyl al ani ne net hyl ester.
ESMS: m zb34@ ([ -d:Na] By.r is)i nanhy Edus PYIBAN nen( 0ah5 otyames axhledemit h
stirring t sol ufi.on o he produc tain ove (0.2 g) in CHzC1= (3.0
nm.) at OC}ngrflfghggﬁydiﬁgegfoé1%yﬁkyggagh%§%%gpdropmﬁse and the m xture
was warmed slowy to roomtenperature and allowed to stir for 3 hours at
roonltenperatu%ﬁﬁ The nixggrflyﬁf dilqged with ¢ ~ and washed

sequential 'y with TR Drine;’ S0rHT & T and brine. The organic

| ayer was (dni ednddpS0%g tend evapoied eff tthegifermula [(VIa]:
N-(tert-butoxycarbonyl)-3-pethoxy-4trifluoronet hanesul f onyl oxy-L-phenyl al an
ine methyl ester (0.28 g $ ESMS: mz 957 ([ MFNa]+). 6) A solution of the
product obtai ned abd){D. 28X'g) HQEEWE (2.0 nL) was added to a solution of
2-nethoxybenzeme+np%qybc YWei d (0.112 g) , KZCO3 (0.21 g) in DVE (2.0 )
under N2. Pd(PPh3)4 (0.12 g) was added and the m xture was heated at 65 C
for 48 h, cooled, filtered and the sol vent was evaporated. The residue was
extract edyWet-RiEt GAC ;an~3_.pAdhe @ddachrvgs washednWidnt et §kouflr i £y and
evaporated. The residue was purified by preparative TLC (silica gel;

el uent: he%BR&s/ EYTRE1S3: aFet othfel IpME 025y gpfined above with the
N-(tert b%ems%%*aon%)p - By MRl hxWreh izt hewyph@gum1A§h%@x'h%ldam&ecme_t hyl
ester. ESM5: mz 43 ([Nﬁhb)+). -93 7) A mxture of fhe product obtained
above (0.085Wg1li knPeAy @RCMZYXE MourEGadv/Methess stirred at room

t enper at ure,f o BV r And Jdri d hi VG n ige-cold
sol ution é )t%reengoe‘g’(lndfe@?% g—{% z (2n mL \/\%%2 gééedtg%l E%Q(O. Oggglﬁ% (#]ie)l | owed
by a sol uthenrepu tiggdicshireragisenzoyl chloride (0.02 nL) in CHzZC12 (1 nlL) .
The m xture wa r r.Qom ra e d ir r

over ni ght . Aftgpw?hg‘i%stt&glltl% rkbggp]?n gggi m gr agn’%‘a%r %Lgo"%ovﬁﬁgr?n tIéexarrpl e
1, the cradéemiedrifalonnes puonvénetohyl ppepheatineg Jroupsitbircangeimind uent :

hexanes/ E 2: t relkd 0.04 : . _
N-(2,6dich??ggbeﬁé%§l%f§hﬁéghoig-ngggﬁéFﬁggypIén§?§9 B é%?Fgﬁaﬁﬁﬂg'nethyl
ester. ESMswem z21d@&ydd+Heony8) dheupr ¢dugt . obeaznédxabeveoh§l0P rpumas
hydrol yzed_wi: i i il pr re as rib j 5) to
yi el d 17.§ Hn%tcgf’kjteﬁgytlira’t"%é%éggr?ﬁ’ ulnd.g%rr)%%100-%10%%%%%8%%:%%1@%{?98 ) .
The fol | oskagpcdrpgunds ewdr-duhoeqyaraath oiydmatriea pé oengls fsordilidgerat erial s in a

simlar manner d i bed | o] a . FABL EégFﬂl

chem cal struc ﬁ?e ﬁ?@gk%foig gﬂ% déﬁ?gﬁggﬁﬁi 5%%%%EH¥P?IEE?? ng-l 77

CH ~ 533gkdup eah BH calr@@dNout| by H €drnSenthgnagd4method, which is
selected according to the type of the protecting group to

be removed, for example, <catalytic reduction wusing a
catalyst (e.g., palladium on activated carbon), treatment
with an acid (e.g., TFA) and the like.

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

The compound (VIa] wherein X! is
trifluoromethanesulfonyloxy group may be prepared by
reacting the-compound of the formula (VIb]:
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78 i ( 903 i | O~1 OCH3 NCOON CHz H7 9 CH30 ~ | 518 OCH C O~ | OCH3
COOH Cl 80 i | 501 i | O O~ 1 OCH NHCOCH3 COOH Cl 81 i 905 w ~ (M+) o ~
~ of f ~ cooH HOOC R n Exanpl e~mi z( MH+) R2 A R38237583 Cl 910 -95 TABLE 3
89 Cl 4 Cl--~

RD
cHy Ao vy
P—NH R*
wherein the symbols are the same as defined above with
triflic anhydride in a similar manner as described for the

preparation of the compound [IV].

The compound ([V] may be prepared by a conventional
method (e.qg., reference (a) Kuivila et al., J. Am. Chem,
Soc., 1961, 83, 2159; (b) Gerrard, The Chemistry of Boron;
Academic Press: New York, 1961; (c) Muetterties, The
Chemistry of Boron and its Compounds: Wiley: New York,
1967; (d} Alamansa et al., J. Am. Chem. Soc., 1994, 116,
11723-11736) :

(1) reacting a substituted or unsubstituted aryl
lithium or a substituted or unsubstituted heterocaryl
lithium with trimethyl borate at a temperature of -100°C to
room temperature in an organic solvent (e.g., diethyl
ether, THF or the mixture thereof), and

(2) hydrolyzing the resulting compound by a
conventional method.

The hydrolysis can be carried out at room temperature
in an organic solvent {e.g., diethyl ether, THF or the
mixture thereof) in the presence of mild acid (e.g., AcOH

or citric acid) and water.

The desired compound (I] of the present invention can
be converted to each other. Such conversion of the present
compound [I] into the other 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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85 Cl

HOZC 92 CF3 449 Ny 93 C~ 91l

R399M-425N Cl 950403~ i (M+) 96r 45997Me \ /917 +(M) -96 98 OCH- 935 |
cMa) OCH3 99 OF-1 9 05 | w (M) i 99 C 9 58 ~i C 101 ~2N 9 2 0 \ /-
102 Me ~ ~ 432 Me 103 N~ 377

Procedure A: Reduction of Carbonyl Group

The compound [I) wherein R, R°, R°, R® or the
substituent of the R® group 1is a hydroxy-lower alkyl group
such as a hydroxymethyl group or a group of the formula:
lower alkyl-CH(OH)- can be prepared by the reduction of the
compound (I] wherein the corresponding R', R?, R?’, R® or the
substituent of the R® group 1is a carboxyl group, a formyl
group or a group of the formula: 1lower alkyl-CO-. The
reduction reaction can be carried out by a conventional
method using a reducing agent such as borane, alkali metal
borohydride (e.g., sodium borohydride) and the like at a
temperature of 0°C to room temperature in an organic

solvent, e.g., methanol, ethanol, THF or the mixture

thereof.

Procedure B: Oxidation of Formyl Group

The compound {1} wherein Rl, R4, R3, R®> or the
substituent of the R® group 1is a carboxyl group can be
prepared by the oxidation of the compound [I} wherein the
corresponding R!, R% R® R® or the substituent of the R®
group is a formyl group. The oxidation reaction can be
carried out by a conventional method using an oxidizing

agent, e.g., KMnO, and the like at a temperature of 0°C to
50°C, preferably at a temperature of 30°C to 50°C, in an

organic solvent, e.g., acetone, H;O or the mixture thereof.

Procedure C: Reduction of Nitro Group

The compound [I] wherein R!, R?, R3} R® or the
substituent of the R® grb&p is an amino group or has an
amino group <c¢an be prepared by the reduction of the

> or the

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

conventional hethod, e.g., 1) a catalytic reduction using a

48—
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C~ (M) N 104 ~ 933 CH3CONH 105 433 CH3CONH 106 | -563 Hv wl~ 107 C p _
563 "\ / J HC TABLE 9 RA HCOON R3 Exanple R~ nmlz Rz |~ ¢c M# ) R _97_
108 F \ F3991091 F / 139811002390 (MI) TABLE 5 s C ORa / Cl ExanpleRRn z
(M) 111- H COOH419112- Me- COOHA28113- CF; - COOH481119- - CH2NHCH2Ph- COOME547115

-CHzN ~ "/ COOWMBS39116_CH N~
catalyst such as Raney-nickel or a palladium on activated

carbon and the like under a hydrogen atmosphere at room
temperature in an organic solvent, e.g., methanol, H;O or
the mixture thereof, 2) chemical reduction using metal and
inorganic acid, such as Fe/HCl, Sn/HCl, SnCl:/HCl and the
like, or 3) reduction with a reducing agent, such as
Na,S204, in a suitable solvent, e.g., methanol, ethanol, H,0
or the mixture thereof or without a solvent at a

temperature of 0 °C to 80 °C.

Procedure D: Removal of Protecting Group
(D-1) The compound [(I] wherein R!, R?, R3 R® or the
substituent of the R® group 1is an amino group or has an
amino group can be prepared by the deprotection of the
amino group of the compound [I] wherein the corresponding
Rl, Rz, R3, R®> or the substituent of the R® groups is an N-
protected amino group or has an N-protected amino group and
the protecting group is a conventional protecting group for
an amino group, e.g., benzyloxycarbonyl group, tert-
butoxycarbonyl group, 9-fluorenylmethoxycarbonyl group,
allyl group and the like. The deprotection reaction can be
carried out by a conventional method, which is selected
according to the type of the protecting group to be
removed, e.g., 1) catalytic reduction using a catalyst such
as palladium on activated carbon under a hydrogen
atmosphere, 2) a treatment with an acid such as hydrogen
chloride or TFA, 3) a treatment with an amine such as
piperidine, 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] wherein Rl, RZ, R’, R’ or the
substituent of the R® group is a sulfamoyl group can be
prepared by the deprotection of the compound (I) wherein
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\ NCOOMe539 TABLE 6 R~ 1 COON Cl -98_ Exanple Rmiz ( MH 117 428 \ / CH
118 \ / QCH3 9 4 91 19 OCH3 9 9 9 \ / 12 0 OCHZCH3 9 58 \ / 121 OCOCH~ 456
\ / 122 NH2 929 \ / 123 ~ HSO CH SO07 129 NHCOCH3 97| \ / 12 5 ~NHCO., CH3 4
8 7 126 NHOO(CH-)4CH, 527 TABLE 7 R 1 ~H Ra O Exanpl eRRm z (MH ;1271 ~
NCOOME929 - 99

the corresponding R', R*, R?, R> or the substituent of the
R® group 1s an N-protected sulfamoyl group and the
protecting group is a conventional protecting group for a
sulfamoyl group, e.g., tert-butyl group and the like. The
deprotection reaction can be carried out by a conventional
method, which 1s selected according to the type of the
protecting group to be removed, e.g., a treatment with an
acid such as TFA at a room temperature 1in an organic

solvent, e.g., CHyCl, , or without an organic solvent.

(D-3) The compound [I] wherein rR', R% R’ R' R® or
the substituent of the R® group 1is a carboxyl group or has
a carboxyl group can be prepared by the deprotection of the
compound [I] wherein the corresponding R}, Ra Iﬂ, R', R®> or
the substituent of the R® group 1s a protected carboxyl
group or has a protected carboxyl group and the protecting
group is a conventional protecting group for a carboxyl
group, e.g., a lower alkyl group, a lower alkenyl group, a
lower alkynyl group, an aryl-lower alkyl group, an aryl
group and the 1like. The deprotection reaction can be
carried out by a conventional method, which is selected

according to the type of the protecting group to be

removed, for example, hydrolysis using a base (e.g., NaOH,
LiOH, KOH) or an acid (e.g., hydrochloric acid) treatment
with an acid (e.g., TFA), catalytic reduction using a

catalyst (e.g., palladium on activated carbon) and the
like, at room temperature in an organic solvent (e.qg.,

MeOH, EtOH or THF) or without an organic solvent.

{D-4) The compound [I] wherein rR!, 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 of the R® group is a protected hydroxyl group

or has a protected hydroxyl group and the protecting group
-50-



128 ~ 1 €00H 420 S 129 |~ COON 415 N 130 ~ COOH 454 OTABLE 8 C1 OH C1

CH ~O R10 Exanpl eRyR1"m z( M\#) 131of f H518" CH3132N~559N( CH, CH;

) ~133H ~N~573134H~N~589~S Exanpl e 135:

N- (2, 6-Di chl orobenzoyl ) -9- (2, 6-di fl uorophenyl) L-phenyl al ani ne. 1)

N- (2, 6-Di chl orobenzoyl )-O (trifl uoronet hanesul fonyl)-L-tyrosi ne nethyl

ester was, prepared in a simlar nethod as descr.i bed iR gxan'%e 5-1) and 2).
Y3reo

-100 A T8 £ MGU LU t REOHFEHIRE SHEU el Zbdve ) group,
DAL G, et e G GTRogrihe g )
under was a ~ (0. an m xture was, heated a

for 3 ho&%@ralﬁ%‘%fﬁ&%ﬁ‘éyaasg Yoo ecf‘,q?CHiI eed%vbiq‘]terr EtT%@c, 8RSt MY ough
Cel i te antkamanes aiced. Jhe dasiidie vwas pgi fied dyneohundnshr arEategs,aphy
(silica gel; eluent: EtQOAc/hexane 1/3) to yield 2.46_g of )

N- (2, 6- di¥HIFt obBn26}FFE6S: AGRATAATG ahfi GE?pﬁé’rﬁﬁ RPhanthe ReOrECtddier
ESMB: 1 758k (MH)e apen&bdd ( Mebh - exadmple, aaliotcienedft te preggiucts bt ai ned

above (0.17 g) and 1-brono-2, 6-difluorobenzene (95 ng) in toluene (2 nl)
under N4 G0 bt PPAB) 2L (8. T2 LGP XA P AN mi %A dr & WagakBENEd witth 10 C

for 2 hoyjs. JheModnyér ¥asr £Vaporagetc The Leshdus mas, PULid i gq Ry, col um
chromat ography (silica gel; eluent: EtOAc/hexane 1/3) to yield 58 ng of
N- (2, 6di cgarobenzpilvent,( 2,e6-adi,f | GieGphersyld - IMaihienyical anieme vt hylf est er.

ESVS: m;rt%g%%y%g“ l42‘%c§l§\}/tg'r'4rl\la)_and 562 (MN)-. 9) The product obtained
above (0. g)’ was Bf'ny olyzed with Li OH as described in Exanple 1-5) to
yield the title conmpound (0.04 g) . ESMS: mz 450 (M+) , 472 (M+F +Na) and
998 (MHp seedure E: Acylation of Amino Group
(E-1) The compound [I] wherein R}, R%, R>, R’ or the
substituent of the R® group is an N-acylamino group, e.qg.,
a lower alkanoylamino group, a lower alkoxycarbonylamino
group, an arylcarbonylamino group, a
chlorosulfonylcarbamoylamino group (such as 3-
chlorosulfonylureido group), a lower alkyl carbamoylamino

group (such as 3-{lower alkyl) ureido group), a substituted

or unsubstituted arylcarbamoyl amino group (such as 3-

{substituted or unsubstituted aryl) ureido group), a
(substituted or unsubstituted lower
alkyl)thiocarbamoylamino group {such as 3~ {lower

alkyl)thioureido group, 3-(phenyl-lower alkyl)thioureido
group) can be prepared by the N-acylation of the compound
[I] wherein the corresponding Rl, Rz, R3, R® or the
substituent of the R® group is an amino group. The N-
acylation reaction can be carried out by a conventional
_—;ethod using 1) an acylating 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 1isocyanate, a
lower alkyl isocyanate, a substituted or unsubstituted aryl

isocyanate or a lower alkyl isocyanate, or 2) when

preparing a lower alkoxycarbonylamino group, a {lower
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The foll ow ng conmpounds (Exanple 136 -

procedure as described in Exanple 13S but replacing
1- brono- 2, 6-di fl uorobenzene with the requisite bronobenzenes. -101

9 Rs Cl

O COOH C Exanpl eRVB, m z136~ g OME999 (M H)-137N- \ /915

190) were prepared in a simlar

TABLE

(MH ) 138NC \ /439 (MHT)139F \ / OMe Me0492 (MH+)140 \ / CF3998 (MH) The
fol I owi ngafimcwe@q?;ea bl?}(?&i%&?&f&&ﬁ) Zwee%bemm@ i} %ﬁé%é@{t@?&{i‘

descri bed I n"Exanp

replaci ng 2- met hoxybenzeneboronic acid w

od as
h the

requi si t eagazemdbovoydi Eidi@lsgr PABL Ea1d SRY St 1CL tOACOAH @) s Exanpt @RME @
Znp . CI4}8Lé§9¥l&yghQngkarbamoylamino group, a condensing reagent,

e.g., CDI, thioCDI, and a requisite amine or alcohol, at a
temperature of 0 °C to 100 °C, preferably at a temperature
of room temperature to 90 °C, with a base (e.g., DIEA,
DMAP, pyridine, NaHCO;, WNaCOj3, KHCO;, K»CO3) or without a
base in an organic solvent {(e.g., THF, CH;CN, CH,Cl,, DMF,

toluene, acetone and the mixture thereof).

(E-2) The compound [I] wherein R!, R?, R3} R® or the
substituent of the R® group 1is an N-(lower alkylsulfonyl)
amino group (e.g., methanesulfonylamino group), an N-

(substituted or wunsubstituted arylsulfonyl)amino group

(e.g., p-toluenesulfonylamino group, benzenesulfonylamino
group) or an N- {substituted or unsubstituted
heterocarylsulfonyl)amino group {e.qg.,

quinolinosulfonylamino group) can be prepared by the N-
sulfonylation of the compound [I] wherein the corresponding
R', R? R? R®° or the substituent of the R® group 1is an
amino group. The N-sulfonylation reaction can be carried
out by a conventional method using a lower alkylsulfonyl
halide or a substituted or unsubstituted arylsulfonyl
halide or a substituted or unsubstituted heteroarylsulfonyl
halide in the presence of a base (e.g., pyridine, DMAP,
EtsN, DIEA, NaHCO;, KHCO3, Na,CO3, KyCO3) at a temperature of
0°C to room temperature, preferably at room temperature, in
an organic solvent (e.g., CH;Cl,, THF, DMF, CH;CN, toluene,

acetone and the mixture thereof}.

(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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-102 192 NC 499 (MH ).\ / Owve MeO 193 MeS 460 (MH) \ / 14q MeO - Q76
(MH) -N N MeO 145 Me 442(MH) 200-201 \ / Me 146 CF3 550 (IMH*) 259-260 \ /
CF3 The foll owi ng conpounds (Exanple 147-149) were prepared in a simlar
met hod as described in Exanple 7 but replacing 1, 3-di met hoxybenzene wth
the requisite benzenes. TABLE 11 Rs | C O COOH.Cl Exanple RM5s: m z np :

C 197 Nbog¥%u53§s(MHblc%%%rgééffdhﬁ?ﬁ%éﬂﬂ%'%%6&83 The hydrolysis can
be carried out using a base (e.g., LiOH, NaOH and the 1like)
or an acid (e.g., HCl) at room temperature in a suitable

solvent (e.g., THF, CHaCN, H;0) or a mixture thereof.

Procedure F: Alkylation of Hydroxyl Group

The compound [I] wherein Rl, RZ, R3, R® or the
substituent of the R® group is a substituted or
unsubstituted lower alkoxy group, e.g., a substituted or
unsubstituted hetero-cycloalkyl-lower alkoxy group {(such as
a substituted or unsubstituted piperidyl-lower alkoxy
group, or a substituted or unsubstituted pyrrolidinyl-lower
alkoxy group), an aryl-lower alkoxy group, a heteroaryl-
lower alkoxy group (such as a pyridyl-lower alkoxy group, a
substituted or unsubstituted thiazolyl-lower alkoxy group,
a substituted or unsubstituted isoxazolyl-lower alkoxy
group, a substituted or unsubstituted thienyl-lower alkoxy
group), a lower alkoxycarbonyl-lower alkoxy group, a
carboxy-lower alkoxy group, a hydroxy-lower alkoxy group, a
cyano-lower alkoxy group or a lower alkoxy group, can be
prepared by the alkylation of the compound [I] wherein the
corresponding R', R?, R® R® or the substituent of the R®
group is a hydroxy group, followed by the deprotection of
the protecting group for carboxyl group or hydroxyl group
by a conventional method, 1if desired. The alkylation
reaction can be carried out using a halogenated lower
alkane not having a substituent (e.g., methyl iodide) or
that having a substituent such as a substituted or
unsubstituted aryl group (e.g., unsubstituted aryl-lower
alkyl halide such as benzyl bromide), a substituted or
unsubstituted heteroaryl group (e.qg., substituted or
unsubstituted heterocaryl-lower alkyl halide such as
pyridylmethyl bromide, isoxazolylmethyl bromide,
thiazolylmethyl bromide), a heterocycloalkyl group (e.g.,

substituted heterocycloalkyl-lower alkyl halide such as N-
-53-



198Me0988 (MH ) 233-239/ MeMe0199Me0516( MH+) 238-239/ n-Pr(dec. ) MeO Exanpl e
| 50: N-(2,6-D chl orobenzoyl) - 4-(2-cyano- 6car banmoyl phenyl ) - L- phenyl al ani ne.
1) To a m xture of 2,6-dicyanobenzene boronic acid (0.516 g) and anhydrous
KZzC03 (0.52 g) in DME/H20 (10 nmL/0.5 nL) under Nz was added

N- (2, 6-di chl orobenzoyl )-Q(trifl uoronet hanesul fonyl)-L-tyrosine nmethyl ester
(0.5 9), T, ata - ( g) dde he ng.Xx{ure. was
heat ed atl(g‘ge% fo%yggﬁggfégfﬁlai?g%egalg%rcoo eg,ygdi I g%gﬁg#f h @ %‘”%nd
washed suztkgspipkeyrdiyihlewedr andlbyine. Themadgani c | ayerawas drvwed
(MyS04) , nd esi due wa Ny u r raphy
(a1 ch ool Poay Ganerrdl ond Rekanto a7 1)) Her el 4BEnag opae 4" BN

N- (2, 6di chlby bbesrey )s\g=i 2asyanbhglcdrivmamde pheny| $x Lph@aydrel agwoup met hyl
ester. ESMS. . .mz : H),. . u bt aj ned, above (150
nmg) was h?/%i%fS/zg%%\?\lnot(ahlglg-ll_éi)oail%gglgys@ﬂ btekﬁg i %pgigrr}ggeg%-%) btaalo&eyi (eefa'ogo't’he
title conpoithd PDEBG YrHCOME KHLE), 9B8QP4H+) KESCQupllgICBL: CsCO3) at a

N- (2, 6-Di ¢chl orobenzaoyl ) - 4- 6- di cyanophenyl ) L- phepyl al.anine. 1) To ~

~- i xt ur et?%?l&if%EHnga%%bé(ﬁz%g‘neg%)rgg%ﬁfggu5% d tt(?oég (lé) lg]ndarénh%/rc#a(ﬂfsc KZC03
(0.2 g) isolebnenee(d0, nth,anderrns was ,adde@dnN, toluene) .

N- (2, 6-di chl orgbenzoyl )-Q(trifl uoronet hanesul fonyl)-L-tyrosi ne nethyl ester
(0.5 g). Pd(PPhB%9 XY aPiths 8A8E4CAnF i he IR x%&?% VS et eQUAt B0 C for
8 h. The @ xhyre Wasn¢oRt €dnadi lautkgd awitdh EnOBBoandyashed acasHBIe! Y
with water and brine. The organic layer -104 was dried (MyS04) and
evapor at fE2@Rh#CPhe iy duée%%eﬁﬁﬁ’i fidd b iEERAP Chr 6RAEBEPRPhY (i lica
gel ; el uemitsELhEPG/, hexphendédy, tqyigel d (38819 ,0f (b) Hughes, oOrganic

N- (2, 6-di chl orobenzoyl) 9- (2, 6-di cganophenyl ) - L- phenyl al ani ne nmet’hyl ester.
2) The prberetienfai iéd abdve (WABZhydri®)yZHtpnhassinidtarabr ocddurdm as
descri bedcj)&nﬁxgggl'g d2 ,5)2%0(%%9) the title conpound. M5(nl z) 982( M)
Exanpl e 152:

N- (2, 6-Di chl orobenzoyl ) - 9-[ 2( et hyl sul f onyl ) phenyl ] - L- phenyl - al ani ne

(1228, @bcedure tion of 1 G
N- (2, 6dic oF O- 1é(ra]zoj/l sl?h??%r} n%?ﬂy?sum/?ﬁﬁ()ypherfflu]p- Lphenyl al ani ne (152A
and 152C). 1) The compound [I] wherein R?, R°, R7, R°® or the

N- (2, 6-Di | )e- Q- 2- Core h'i e - - Ln hyl
es§ er (0.%@%9%%%%?%0%%% |§n %:Eék& I@p%SWA%OJ%BryA% (%agbo%lgg}ﬁ%g)
was addedymeu©@ Caandbet herapadtad eonwashst herlegetati@ fof 2hk. cHweavnd ur e

h Lyel ith 3,1wat brige, i S04
i Tor ol R oy el e AR e T RS ool oF | he MOS0
chr omat ographyi ¢ eéht cafjeltheel REnigroBpOAE Sheraneydf ¥yt o Mivdd @.1keHg of

N- (2, 6-di ob o] -4- et h .anyl 1 )=L- n | ani nmet hyl
ester ( m?ﬁéxé%géfké&?% ééé#&/&gﬂéﬁ%%%oéa%ﬁ/&ggl?t)@ g)ﬁ/dr%g].eZZ? ny
of N-(2, 6afivin o onbenmeyhpdd-§2ir(guet ipkswtamyl ¢ phenytdmbphenybal axfi ne

met hyl es L xture of t di neo S) .(; -, 490 ,
512 {M+ +¢@§§réﬁ%g§r%ﬁwg (ESI.V%., Etséxe,,) L )tr(lp"?\%l}@l(pryo@phlne aQM?}

N- (2, 6- di cdoror odepeoyt Y ed- {2 (aet dhydsul ¢ ongl yphenyk] gl pa8agLal ani ne net hyl
ester was hydrolyzed with-L.i OH as described in Exanple 1-5) to yield

N- (2, 6-di chl orobenzoyl ) - 4-[ 2- (et hyl sul fonyl ) phenyl ] - Lphenyl al ani ne (152B).
ESMB: m A9 iM¥) \HS51Ldrvierdd)on 99 ( MeHlogerBited Alkyl Group to

N (2, 6-di oro oyl)-4-[2(nmet hyl sul fi nyl)phenyl)-L-phenyl al ani ne net hyl
ester (alflnmx )br;b%%y%/v\%rodlf%ster eoners) was h¥dr ol }/zed with LiOH as -105
descri bed for The Exeaompeurdd5) [(Ib yweégein R, R, R’, R> or the

N- (2, 6di chl.ar.0l 1) z9-[.2- (gvet hyl sul finyl) I n ni a

m xture o%uqsr{/\%lb&'ﬁpérg{e%gor%%s)ém#%u% x{%ré m%a%;?{%klé%k%)%?l %B%gcfgqq nld t he
sol i d wasswoip ecaedbbyptieparati by, reasttedian tihe Cep@oundnd Idr iwhd: nearyi el d
one di astgreo f 1 2 3 5 :

N (2, 6 i Gl o ShERSBITS IR [ Bl reRhiy1 But Ry PF plidisy1 TU RS Ghins Tt 85 5% 80 ot
(152A). ESMEBrovm 976a (Mipgen®08d (Mwha) alkyad i) -withl NWRa(IBMSGA6) : b
2.41 (s, 3H , 2. 97 (m 1H , 3.2 (dd,_gld , 4 .72 (m 1H , 7.32 (m 3H
, 7.4 (m 5H) , 7. 6-7.7 (m 2H) , 8.0 (d, 1H, 9.15 (d, 1H). The filtrate
was evaporated and the residue was crystallized from Et OAc / hexane to
afford the other diastereoner of

N- (2, 6-di chl oro- benzoyl ) -9-[2(net hyl sul fi nyl)phenyl]-L-phenyl al ani ne (99
ng) (152C). ESMs: mz 976 (MH) , 998 (Mk+Na) , 974 (MH . -H NVR ( DMSQd6)
¢S 2.93 (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, 1H , 9.15 (d, IH . Exanple
153:

N- (2, 6- Di chl or obenzoyl ) -9- (2, 6-di net hoxy- 3fl uor ophenyl ) - L- phenyl al ani ne

A I N



1) N-(2,6-Di chlorobenzoyl)-9-(2, 6-di net hoxyphenyl ) - Lphenyl al ani ne net hyl
ester (232 ng) was dissolved in anhydrous MeCN (10 nmi) under Nz and
3,5-dichloro-1f luoropyridiniumtriflate (850, 353 ng) was.added and the
m xture was reyiuxed for 2 day. Mdre 3,5-dichloro=~= fluoropyridinium
triflate (175 nmg) was added and the m xture was refluxed for another day.

The m xt S co ed, .and th . d taken uyp with water
and ext rg(getete m%ﬁg%lzéggg%g&ex{?a t’ vva%o\ﬁ/\l/asrheg'?%\n ta ls(g%(). Iﬁa"tl—id\%lI Mt er
dried (MySOWperdihter éd andoegapdcatedvenlte (eegi-du®Mias TpidY, i CiHedN by
preparative TLC (silica gel; eluent: -106 hexane/ AcOEt 5:1 to 2:1) to
give

N (2, 6- dildidordlbeazdyl ) cd(2eBsdbnetdfox@a8bbkudr ditremy | Inte pltanplaaoani ne

met hyl ester (109 ng) and

N (2, 6-di chi'or obenzoyl ) -9- (2, 6-di net hoxy3, 5-di f| uor ophenyl ) - L- phenyl al ani ne
met hyl ester (e nglamgurkhe [tTWo phedechs RIbt ainedRibord, w’e sepahat el y
hydrol yzed .in a simlar thod as_gdescribed in Exanple . 1-5) to give

N (2, 6- di“C ?son‘r%b%%%w )2 -(ﬁgé-di%t h8%$YBf | uot opRenyT2 1t %‘é%%f? al &Fi ne (np
228-229 Gnavbad zt ¥O2d ( MHEarHab&s3A) androup (e.qg., an N-lower

N- (2, 6-dichl orobenzoyl )-4- (2, 6-di net 3,5-di fl uagrophenyl ) -L-phenyl al ani ne
(np 201- %@Y&C%ﬁb?ﬁl%m@%%; )R 1@@3".1%@@"1’@3:‘%&“ RIEP)

N- (2, 6- Dicahdamebenzeybyp 9- 62, 8-neyAybepedooxySafikyan eatbarbiaxypbeapyl ) - L- ph
enyl al ani ne J’EE titg‘e conpqund was gr ared in a simlar nmanper as

descri bedl nVEXBREPECIZRC mEWEde- A bbY € CRRAAPPEL 1§85 °uP, an N-{axyl-

N- (2, 6- Dilchlear obenzayl Ry Brdlrifdhay 1 yl - N- trdudput oxycammonyl anNRQ) oe6- di et h
oxyphenyl ].- L- phenyl al ani ne 1%r,q ‘

9- (N Al T ALMSTH L IR Bk Y EaF BOROY Anf REYP2, BdPHErREXFBERZBA¥bOPEAPE  adi d and
N- (2, 6- dicehamebenzeoybhp A E&h fbeoperph hanesy! E@HME%sLn?YEﬂéi pempBLAW ester
wer e coupl_ed bé a simlar nethod as described i,n Exanplg 7-2) to give

N (2, 6- dildHl oMBBERZAYI F0O- [RYIEIRIRALIE t & t bdt oxyar bBry! &mi 1) - 3h6- di net h
oxyphenylshidstahami @l & nenB8etdtyl g £s48r .1 s2) a The d¥REUCt geBhai nEd1abgve was
hydro-lyzed in a simlar nmethod as ~lIP.scribed in Exarrp?e 1-5) to give the
-title cHENPRELTRA 13R1139UBSURS LR tEY9 (fMLRe Extinfd o 156 lower

N- (2, 6- Daghdyarebaizoy! ynd- (dval (1hF Nas 2 pdi Medhoxy pheryl ) aki pbenyhkal ani ne

1) . .

N- (2, 6- DilEMGIBBENDYEY - 4- (42K REARPRYPEN- t er t But oxy EBPEBRGEARPASPYET6- di met
hoxyphenghlinh-Rhend al aphne (R3Q4 -1 JRENY a B8y Ef arkilndS GhyWesxghmsakyed in
CHzdA ~ (10 ni) and TFA (10 m.) "'was added and the m xture was stirred under
N2 at ro@fMOshper @ure foren. slkangpel APReNtéewas evaporated and the
residue was taien YpnWehBaEHRG1 5SS Whhh At ca N3 o @r i (NBS04)
filtered and evaporated. The residue was purified by colum chromat ography
(silica gorveatiamal hexeR?dcdEers:4 t¥spal) pepgivye synthesis as”

N- (2, 6di gllserahrnzoyd) - fnk d-ahbrhadarhoriLdigretdoxsmhesyhpobpienyhal ani ne
nmet hyl ester (938 ng). 2) The product obtai ned above was hydrolyzed in a
simlar APChddIdd described in Exanple 1-5) to give the title compound. np
262-263 C (dec.); Ms mz 529 (M#). Exanple 157:

N- (2, 6-Di chl or obenzoyl ) -9-(9-am no- 2, 6di met hoxyphenyl ) - L- phenyl al ani ne 1)
N- (2, 6- DPERICEOBEN zby IHeDg Ol vt | A} lard abl 20 6di met hoxyphenyl ) - L- phenyl al ani ne
nethyl . ester (93 gpnh¥as.d S%%‘Pi'd\/eﬂlj n,NeCl;water  (#0 M3 ofgs89;, 163 nunder
Nz. WI kinson's catalyst (7 fgrg) was added and the m xture was brought to
boi | i ng. SAPBéA tRemt nof etlat Bl ygropR70 sng) vkl ity P el r eaetiPen
continueg ff)tgw@f'()tatl%ylﬁ QmiIBelé%EéenélJé’ﬁS gyanpraed and the;ngshdual

wat er coevaporated wth MeCN. The residue was purified by preparative TLC
(silica gemerel ey} hextPeP ACCED 20E t PTEPArad dive the reductive

N(2, 6-di ghlgnabenzoylj - Aré 4=801-09pE8nd1 Aymehemphendue L pheny] akanhee

met hyl ester (708 ng). 2) The product obtai ned above was hydrolyzed in a
simlar R&thoras dedtiidedVifhExarpt e FOFPoundgi veL L he Wistiea rconpbénd. np
221- 222 GorMe A AGY (M) r?, Exanpke 158! the substituent of the R®

N- (2, 6-Dichlor Qbenzo¥ ) - 9- (9net hoxycar bonyl ani no- 2, 6- di met hoxyphenyl ) - L- phe
nyl al ani HEOYRe itS 13 el eBRPOUAGONRS dHeai Gtive Ryt IRDCEAAFE LIRS
described in Exanple 69 by reacting N (-5%- 108



di chl or obenzoyl ) - 4- (9- am no- 2, 6- di net hoxyphenyl ) - Lphenyl al ani ne net hyl
ester with MeOCOCl instead of MeSQ2C . np 235-236 C; M5s mz 548 (IVH)
Exanpl e |1 59:
N- (2, 6- Di chl or obenzoyl ) - 4- (4- acet yl am no- 2, 6di met hoxyphenyl ) - L- phenyl al ani n
e The title conpound was obtained in a simlar procedure as described in
Exanpl e 69 by reacting
N- (2, 6di c?ﬂ'brcﬁfénf@ﬂ‘)mgi(@uém RY- 288 diGRERE SRSy | PeERREnW Sl thi ke
?‘el\/'lt-lzgll E)S(E@&l;&f\t%—bewgg%k i(Rsiyead RfdiMeeyano i 2433t ) CanB W 2331

anmpl e
N- (2, 6- Di %1 Dr obeHzby| )at- [TRQB- HERALHTeIT0) 216- AP METHENishewpllventpheny| a
| ani ne The, tdt] eyesapPoRnRe Was oxathd Ned ith A mdikihh-ar (Reeesdyre as descri bed
in Exanpl e 70 by reacting
N- (2, 6di chl or obenzoyl ) - 9- (9- am no- 2, 6- di net hoxyphenyl ) Lphenyl al ani ne
et %: ester wsh; VehQ | 85h5aeng" (NENGSh e £ 208 202 C: VB i 2, 54 (M)
N- (2, 6- D@mss)u)bvembylo)f 4ehel- RS- ngelpthohc‘ermW)Nrémj@}bQlﬁmdnqetghroxxpphenyl]
- L- phenyl le.c o] bt gi [ ar. pr ure as
- phenylalan g {;g ELb Byo N q—%%uvaaav% Lai3§d ¢ Bn2o$ Thkal RLHAGEY
N- (2, 6di chi broblwzeyh) Qh(99 @mrrr@fs:po@l@nmet Hi’dxypﬁé,nyli) L Lpieénybal anhee
met hyl es met hyl nyl,ei s ate_ingtea Me np 195 G
NS 1 7 Gj%ﬁ%i%i§uegt E? QH% 65 8QXBB §s §L gm?Lo §§§up &%é
N (2, 6- D|mmmtob'eaza)yk}'l@t[LQnGCdnwbEh@)ayer(eQ wethplt Inh@ur:ende))phenyll] L- phe

| al
ggsgrﬁgg A thg# 978ﬁ§?§£ﬁfﬁg§?greQa&%%uch% agéﬂé fe MENNEL 33 um

N- (2, 6di atyajrqﬂmulmydiyl@e( 2, @rdi methoxydd-cam hophenyl HCL)- 108 room

phenyl al ani ne ter. ), . 197-198 ~(:H§xa e 163:
N (2, 6- atéf#}%)r g%ée%}z[%yrlf'- Sf—n[ Z%gﬁ%t %(%’)%&/’ggf( r{g'?%yl’sﬂe?%ﬁyl b)-‘té ho?ﬁhényl ]-L-
phenyl al ahigrearide o1t conmpounte wasx puepatieerest a sim | ar manner as
described in Exanple 64 starting from

N- (2, 6di chl or obenzoyl ) - 4- (2, 6- di met hoxy- 9- am nophenyl ) - Lphenyl al ani ne

nmet hyl estwiceddxalk: S%Yttw Reabpioh59- 155 ~C Exanpl e | 64:

N-(2, 6-Di chlor benzo -9-12, hox 9( i met hy | amgsno) pben henyl al
anine The titl QU V\é Eggpal’” ¢ gi‘m’l r nerBas éscFPged in

Exanpl e %Lbﬁﬁﬁﬁﬂéﬁkfrdﬁﬂ the R® group is a lower alkokycarbonyl-

L s e e

- (2, 6- D aeorcaherzoyd ) 41 (dhaethyl eaebaseyk2pbndingt ROXyphemA,) RE- phenyl al a
nine 1) 4-(1, 3-D oxol an-2-yl) -2, 6-dknet hoxybenzeneporonjc acid was, react ed
W th N (EHS GPERPOACHER oy . &1 1 P UG GREE hahedul § SHITS - CRRosT RBerat hyl
ester inwtding | akacirer aSndEBéridIﬁd:Jlé’d Exanpliey 7tk tOogir¥Rtional

N- (2, 6di chl or openzaoyl )-4-]9- (1, 3-di.oxol 6di net hoxyphenyl ] - L- pheny
ol ani ne TRENGH - GGt 5 OFne SHABBIGY ot & ALOPYEROGS HEL an YL ORGLAY Fr ThE
(60 nl), aard e &6ild(30welk) anasyaddedet 0Oathe sQimpditurkhes fii ybed ecwas
stirred under N~ at roomtenperature for 3 h. The m xture was evapor at ed,

and wat et Q056 An) aparadddd P IVRNY ekt due. TRHaafiedt i lwas extract ed with
CH-Cl~, dried (MgS04), filtered and evaporated. The residue was purified by

col um chr omat ography (silica gel; eluent: hexane/ AcCEt
Procedure L:_Conversion of Halogenated Alkyl group to Amino

Alkyl group

The compound {1} wherein Rl, Rz, R3, R*> or the
substituent of the R® group 1s a lower alkyl group which is
substituted by a substituted or unsubstituted amino group,
a substituted or unsubstituted piperidinyl group, a

substituted or unsubstituted morpholino group, a
-56—



-110 2:

1to 1:1) to give

N- (2, 6-di chl orobenzoyl ) -4-(4-fornyl -2, 6di met hoxyphenyl ) - L- phenyl al ani ne

nmet hyl e
simlar

ster (2.06 g). 3) The product obtai ned above was oxidi zed by a

procedure as described in Exanple 52-1) to give

N- (2, 6di chl or obenzoyl ) -4-(4- carboxy 2, 6- di met hoxyphenyl ) - Lphenyl al ani ne

met hyl e

a simlar proce re as SCI’

M mz:

were pre
N( 2, 6- di
nmet hyl e
~H COCH

~~607153-

N-Me a6l

N- (2, 6-Di chlorobenzoyl

The titl

t.e Th roduct o d abo cted with nethyl a
St dmox.) h fl o }58 2%(]1:(!)1238'(%1 dat ﬁ:é)btslttllt Ce

in a descri bed in

1 ne i

n

ound.
531 @MHubstnntMSElﬁethenj/d)l Ig)zmu;g, cmrpoandsuk():Etxamtpﬂeed 16ha- 1 71)

R TR SN P tcs P gt e )stﬂafﬁ?al B ne
sﬁéﬂcﬁﬂmbaﬂhappbmpbuaﬁe[amlneerEABLEHEZddﬁkesﬁbndlﬁa ~ g4,0Me

423&1’2353111{3/@0\"‘@:6\11;7630268 2G@9 -ddduiskxanplamib®&: at room

& Loy glpr“ ared 1Hy-’olrb“y?f’ngj” hieos

15 | R11m ] . Cl66- 545219-221167- HB
59 100 QNS | #E%Nggg}i?%zegg?g%?o%%ﬁzﬁzh%%@?gﬁt.eeoN

4- canﬁa_ -2, 6d|netho§xphenylglveﬁheny[%[anlne

N- (2, 6di ogMmor obeRzOoYHLES; X Yocakhexyu?, Gr disetdoxyphaeryl ot phenybat agi ne
ster in a simlar_procedure as described in Exanple 1-5). M5 ni z:

net hyl e
517 (M+

Pass seh g EaNpliid e 173:

N- (2, 6-Di chl orgbepzeyi ¢ofal4( RBEh2BaSSLHRNY] @M B QL RORY| a3q6rAT BRENhOXYphe

nyl ] -Lph

enylalanlne 2 6
drogen 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 1s 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 substituted or
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 Z 1s oxygen atom with
Lawesson's reagent in a suitable organic solvent (e.qg.,

toluene, xylene) at a temperature of 50 °C to 150 °C.
-57-



The title conpound was obtained in a simlar procedure as described rn
Exanpl e 61, using

N- (2, 6-di chl or obenzoyl ) - 4(9- car boxy- 2, 6-di net hoxyphenyl ) - L- phenyl al ani ne
met hyl ester. M5 mfz: 595 (MH); np 277-278 C. Exanple 174:

N- (2, 5- Di chl orobenzoyl ) - 9- (2, 6- di net hoxy- 3met hoxymet hoxyphenyl ) - L- phenyl al a
nine 1) 2, 6-D et hoxy- 3-net hoxynmet hoxybenzenehoroni c acid and

N-(2, 6- dl%%ﬂ?ﬁ%%%%z I)C@ﬁ(?FFFPGo#HﬁeFﬁéFé@ﬂPToﬂﬁPYth??ogﬁﬁéaﬁ§Hﬁyl est er
were coupjeshpy a simlar nethod as described in Exanple 7-2) to give

N- (2, 6-di chl orobenzoyl ) -4(2, 6-di met hoxy- 3- met hoxymet hoxyphenyl) - L- phenyl al a
ni ne nethyl estf . coyPIpep FBHUE?eéﬁfalﬁedl%bB@Erﬁé§lHﬁdﬂéPVPeGaébéﬁﬁd|ng
to the pr & desehi bed EonF¥anyl 1 Fhek@i@i ¥& tRe chirbb& yaomReNRd. Np.
156- 157 C mz 534 (M) E§8 ? 7 ¥ v

N-(2, 6- Dﬁﬂﬂkﬂ%ﬁﬁﬁm%@?)PQOF?dBrﬁlﬁﬁ?ﬁéi?eghyar6?§pﬁen%?F -LChENny| dlani ne 1)
N- (2, 6- Dlmpfl@qeaﬂzozb)gaf% (Bnd- %‘r%TeHQ%)é' 3@@%@@/@59@&9%&% L-gplaenyl al a
ni ne netﬁy ester (16 ng) was dissolved. in MeOH ( 5 nL) and HCL in

di oxane (f@hgwingrgchgreadded to the mixture. The mixture was stirred at
room-112 tenperature for 3 h. The m xture was evaporated and the residue
was taken up with water (40 nlL) and extracted with CHZCl z. The extract was
dried (MgS04), filtered amﬁievaporated The residue wes purified by
preparativegiLC Gsi s g@ f,4eluent hexane and AcCEPra to 1:1y to give

R

N(2, 6-di chl orgbetizo .45 i met hoxgt 3- hgdr d&ypkany bR nyl al ani ne

met hyl esR% @ ngkco@)* Tﬁeggﬁ{:] jﬁgﬁ%ﬁ@v \%/X/a h@& 8lyzed in a

simlar pro edure as descrﬁbéd/rﬂ 1-5) \ggye th@pggqﬁgbconpound

. 169- 168°C, M5 niz 490 (MHbjea Exa e 176:

N-[2-Chl oro-4-(tent- butoxycarbonyl)benzoyl] 4( 2- met hoxyphenyl ) - L- phenyl al an

ine 1) 2-Chloro-4-(tert-butoxycarbonyl)benzoic acid was coupled with

4 (2- met hoxyphenyl ) - L- phengd al ani ne methyl ester (free angine from Exanple
3)) using_a S|§|I rmeemq@e as described in Exanpl -1) to give

N—[2 chlorod-(te R fbon benzoyl R! 4- ( Z- neChiekyphemRA ) - Lphenyl al ani
ne net hyIRe¢( JlON éb oduczt @lﬂn boveW( 19.8 ng) was
hydr ol yzed a S|ﬂ1Nar nethod as describ in ﬂ Td 1-5) to give the

title corrpca}nd(lﬁrémg)” M6 (mz): 508 (MFH)-. Exampie 177:

N-[2-Chl oro-4-c (2 xybenzoyl ) - 4- (2met hoxyphenyl ) - L- phenyl al ani ne 1)

N-[ 2- Chl or 0- 4- (t'ent - but oxycar bonyl ) benzoyl ) - 4- (2nmet hoxyphenyl ) - L- phenyl al an
i ne methyl ester (305 ng) mas di ssolved in anhydrous CH2C12 (2 mi) under hk

and TFA ( <T%?u x%@ |rred at _rqqm Xerépeé)ature for
h to give W éﬁﬁoro iVbe é%ﬁ n%fﬁo?ypﬁenyl) V=B ﬁylalanlne
nmet hyl esjrerug( 315 ny). 2) The pr oduct obtalned above (48.6 ng) was then

hydrol yzed in sim | ar procedure, as des i be anple 15) to ~, give
N- [ 2- chl or o- 4135?b89988H§8yl g PBer$13 ® gokyp engﬁ) LaphenyIaP%nzne
(42.9 ny)subds i(oden)t 462 (Mie.. Eﬁam@ﬁbﬂﬂ8 is a substituted or

N[ 2- Chlonsé%séygggggwﬁﬁﬁgpylkochJng 9??3 P caane”BLQLQQE
condensing the compound [I] wherein the corresponding R,
Rz, RJ, R?, R° or the substituent of the R® group 1is a
carboxyl group with a substituted or unsubstituted alcohol
(e.g., a halogeno=tower 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 synthesais as
described for.Method A-(3}.

-58-



The title conpound was prepared from

N-[ 2- chl or o- 4car boxybenzoyl ] - 9- (2- met hoxyphenyl ) - L- phenylalanlne nmet hyl
ester using a simlar procedure as described in Exanple 60. Ms (mz): 451
(MH-. Exanple 179:

N- (2- Chl or o- 4- [N—(nethanesulfonyl)carbanDyI]benzoyI] 4 (2- met hoxyphenyl ) - L-
phenylala ine The t=. conpau S _pr red f romN [

-c.'A |0P5 ﬁ83P58x§beh Fflgn(fﬁﬁngSQﬁgﬁeﬁ§prL phenylalanlne net hyl
ester usi ng a Shei | abmpoecedur @ Jas wiesaribedr’,n BXanpké, 61r° Mpf M@e: 529

(MH -. Exanple 180: 6 .
N-[2-Ch|oFBbgFGFP?PFudpbnEPﬁaﬁesEFPBHfohﬁianW%én?6§Y}-9562Hbfﬁ6k9ﬁﬁenyl)-
L- phenyl apaspheedhe Byt | ¢ ccEaUNd YRS PlRpdoRehd N pi]m' | aheRe@peduigs as
descri bed in Exanples 62,, 63,,64 and @5 but replacin

2chl or o- 9CAFEPBBEAZGPI dhlrorRite Bt hRo- Bl 6. 5EHPE b bbeHRby PEcHNs i B i n

t he COUplgBGu?t eR of @@ﬁ@kﬁ ﬁgweB/BanlIF/l)gr (M) rfrmle &k b
an yl)

N-[2-Chloro-3[ (trifluoronet esul f on am no] - benzev~.] - 4- (2nethoxypheny|)
_L- phenyl SPERARE TRRC t 43T ofpolRBUFREJobF SR FRRC i PUS Par Br otekRR®s as

descri bedcbRpE%aaPl€5967, £83siBf ANdLRS, pheterePl SEI W1 s acid (e.
2chl or o- 4- nltrobenzoy chlorlde wth 2- c%loro 3-nitrobenzoyl ch orldb in

.the coupPth §Péﬁwa ERanﬁIeS%Qtamk¥(rﬁ%ﬂa“lc55§°@M?Pﬁ fa49., pMaf e 182:
N[ 2, 6- D q{ r|fI QHEEH%Q%§ Ifqnbl>@nlgo) ngoyl ] - 4- (2met hoxypheny
anlne

l)-L- pheny he t|tIe onpound was obtal ned by successively carrying
out simlar procedures as described in Exanples 62, 63, 69 and 65, except
for the use o of Zr |ch gg ﬁékroben%o aC|dﬁ%gS patent 3,423,475) in the
coupling sfep o? %x pl e g= (nfz EQanple 183:

N-[ 2- Chl or o- 4[ThE|ftumponeﬁhaméﬁulWbayb)anlR&]:benzoWﬁubbdﬂtdﬁhmmkhoxyphen

yl ) - L-phenyl al api e title ca und wes obtalned successi vel
carrying oﬁ élgl BroF@e enoggg §cr|8e8 Pn %ianﬁ?es}%ﬁ?p & %“énd 65,

but repIaceagtﬂn@2tﬂg§hommphenylMIUphehgtaianRﬁe1meuhyhubstetuweahor
ExgﬁpfedhnEtggéggpeggd)p% Q@be¥d%3'withtﬁQﬁoégﬁ‘%lng re% éﬁ%.QMJﬁ
N-[ 2, 6- Di BhINB 95, 4] (315 +d Lot Doed - hanebud £ ey 1) dir ined bemzpylétély (2i@di net hoxyp

henyI)-L- henyl al ani ne The titl e conmpound gas_obtai ne successi vel y
carrying gﬁft%?ﬁ?laﬁ VETedur 6§ - s’ de§5¥% ed ?ﬁﬁﬁxanpl )62, 283, F"%nd 65,

but repl acémge 2a bugé chE ow obeNEENtigkl Ooride with 2, 6- dlchloro 4-ni trobenzoyl
chl oride and repl aci ng 4(2-nethoxypheny|)-L-phenylaIanine met hyl ester with
4- (2, 6di net hoxyphenyl ) - L- phenyl al ani ne nmet hyl ester. M5 (mz): 619 (MH)
Exanpl e 1BPocedure R: Nitration of phenyl group
N-[2-Chloro-6[(trifluoronetha ul fon am ng] - benzoyl (2nmet hoxyphenyl ) -
L- phenylalaninﬁ €118°mPgHRd ti?&i cBﬂﬁ%ﬁ%B mg dﬁiafhe&hlﬁgﬁﬁﬂ %§)<f
procedur esnasbéesentbad i deamlas 162, g63up69 cand G epcephréar taye use
of 2-am no-6-chl orobenzoic acid in the couPllng step of Exane gz

(m z): SSSG?ﬂEPBgEfﬁﬁbI%P@%%und {I}] where a substitute or

N-[ 2- Chl oiws3bé¢ 1t it var prehRanesmddonyl 9 amino] - benzoyhl t bl 2nmeihaanihenyl ) -

D-phenyla%gpéﬁe THF, NeCN, MeOH, EtOH) at a temperature of room
temperature to 100 °C.
Procedure S: Converting phenyl group to carbamoyl-phenyl
group
The compound ({I] wherein R® 1s a substituted or
unsubstituted carbamoyl-phenyl group can be prepared by 1)
reacting the compound ([I] wherein R® is a substituted or

unsubstituted phenyl group with chlorosulfonyl 1isocyanate
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The title conmpound was obtained in simlar procedures as described in
Exanpl es 62, 63, 69 and 65, but starting from

9- (2- met hoxyphenyl ) - D- phenyl al ani ne nethyl ester. Ms (mz): 555 (M.H). The
fol | owi ng conpounds (Exanpl es 187-193) were prepared in simlar procedures
as described in Exanples 62, 63, 69 and 65, but replacing MeSQZzC with a

requi site arylsulfonyl. chloride. npl e 187: .

N-[ 2- Chl oarrbé-’ 4éf[ éltdf)i/q:ﬁylfolrno%egﬁfll Eé&e%r‘lafln)eéjulcfoomrf)ycﬁnéjrﬁ no)hehs85F1 8- Cdnet hoxy
phenyl) - lehhetpyh@band ne] ) ESWB wh2 65 dylihaNe) ca63Be( Melkxied63hit( MnHp - .
Exanpl e 188:

N- ( 2- Chl oPBE'RRYDsSPAKERS) HEn Loyl N2t aTdxy phERY I § & L2 phERPLAREHRe: ESVB
mz 601 (Mr+iNajc ©d9roht)temgeiat{Udd]) The BEXpaPbeydB9: can be carried
N-[2-Chl oro-9-[[ (9fl uorophenyl ) sul fongl ] am no] benzoyl ] - 9- (2- met hoxyphenyl ) -
Lpheny! al@Hi nei tESME mac ighs (eME+Na) HC1 58 FNOMH+ 250881 1 pMaH) suiteRdepl e

190:

N-[ 2- Chl osrool-VQEir[t[ ( 9r(r%f ﬁé)’(ypkl;deergzﬁ " su'#foo)nyla]tam ano] F%%%%%@?L]l{eﬂf- (cz)gnetrﬁ(?)r?yphenyl
) L- pheny | tareps reeg uiBSMsont 80637. (M +Na) , 595 (MH+) , 593 (MH) -116

Exanpl e 191:

N-[ 2- Chl or 0- 9-[ ( 2t hi enyl sul f onyl ) am no] benzoyl ) - 9- (2- met hoxyphenyl ) - Lphenyl
al ani ne; mESMedUZe 593 (dbrriNaysiob7bf Mitkano®b9 gbul) to Ewanphalk92:

N-[ 2- Chl oro-9-[ [ (2net hyl phenyl ) sul f onyl ) am no) benzoyl | - 9- ( 2- met hoxyphenyl ) -
Lphenyl al%hfi'e; ESMS miz 601 (M++Na), 579 (MH+), 577 (MH)-. Exanple 193:
N-[ 2, 6- Di chl ormné®- [ £2hpbenyl sylrfionwhkawiino) kénzogt) - & 2, &>di et hexgphenyl )
- Lphenyl al ani ne; %E 131- %92 ¢ ESMS m Z 6?@ %M—H%, . EXﬂrTEI e 194.

N-[ 4- ( 3- BBHAA Y H DT eP HoF 8- Enl 8F8BBN28y P -GV I REY hBX)BhengI L LapkedyI al ani
ne 1) A sl utipndler alkoxyimino)-lower alkyl group can be prepared

N- (4- am no- 2- chl or obenzoyl ) - 4- (1{2]_trret ony\%en? 2} L- ghen | al ani ne ?57 ) in
DVE (1.5 3) TSRSt HadedNfo SL™RAURY ohl bf "Aer§10t hP8c 4PBEATVPANRNGatble (28
my) in DVF,(R¥WL)RUNGer tiNé atuls€ioventaoZ. S He prf i §dougha sm xt wpgewas t hen
all owed to warmup sl ow o roomtenperature and stirred far an additi onal

t
2 h. BenAWKERRE (2UOUP) X’\?vég PHEF QR P e +R%ET tFhCHYRPEPE dhirred

for 2 h at 8Qi€apThe dBxéanie Wasrcoasent radwsk andohbe resiglue wasutaken up
with CHZC1l2 and_washed with 1IN HCl and water. The organic Ia%er was .dried

(MyS09) , H59H-er BECEANG T\ BiFdR ht 889 M N est e §ad2p6r ii8d By prépartati ve
TLC (silinex0el acekuent : (SHCI2/NA4 Et 3N Ll kpmporgtieea ol wdehT~
solid was taken up with CH2Cl~ and washed with 1N HCl, dried and evaporated
to give heating.

N-[ 9- (3-benzyl t hi our ei do) 2- chl or obenzoyl ) - 4- (2- met hoxyphenyl ) - L- phenyl al ani
ne nethyl ester (92 ng). 2) The product obtai ned above was hydrol gz,ed in a
sinilar g a¥ :deServBEaira Bxanad oes) 260 V& t ReteFPrEcddfpound

(26.9 NO)grJePV Mz 572 (M--1). -117  The follow ng conpounds (Exanple
19S-198? wereﬁprepared in a simlar manngr as described in Exanple 70
repl aci ng met Hy1e | cYePeWRS ahdt e “RHeT# 1pfr opRi aPE Rsothi dcjaRaFELUTRBLE 13
Rya | i 5L uRstbst@¥Rited wN eI R1ZN-Nrbup féfn 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 Dbe carried out following the

procedure as describe in Method A.
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H H Exanpl eR "R-'“R "MS: ml znp: C19Si - PrHH524 (M H) - 196Et HH510
(M H)-155-156197PhHH558 (M H)-195-196198MeC1l- OVES96 (M OH) Tl 89- 190 The
fol |l owi ng conpounds (Exanpl es 199-204y were prepared in a simlar manner as

described In Exanples 64, 69 or 70. TABLE 19 M0 I i C O~ 1 Owe COCH
R~SNH ~ C Exanple Rzsm z Mtnp, C199Ac531227-229200 ~ ~Et OCO ~561 ~185-187
-118 Oxidation of

201NECEI547197 1992022 NEC6H4NHC0622182 189203NENHCC546110 112209H2NC053222
0-221 Exanpl e Zbs: compound [I] wherein the substituent of the R®

N-(9- Urei gpog 6+ di ghliorebenagy s 3-(i3cAar RamRy,- 2 G- AldretheMraRd)yiL- pheny

| al ani ne tI e conpound was obt ali ned usi a simlar procedure as
descri bedGFﬁUExamﬂ e BhiomsKBhal2ng7E0WRFH) alﬁﬁyl 219-PF AT Eganpbe 206:

N (- A nop2ofis Wgﬁ%'lqr hohgrgayl ) - 31 k21 Sdigmathawyphanyl hybnpheryd gl ane The

title conpoun prepared in a simlar manner as described in Exarrpl 63.
ESVMS m z B89péNER) . byp. Q2idP2ing (dke.) crmwdusld owl hh cehpoends (thBeanpl es

207-208) NN g Sl i b3 ng%hoghgs desgy) n, BExaml e, TABLE
Is weo 1 G erBPPRRERl R Ret AR RE 0 YR L DA e
alkylthio group or a thlomorphollno lower alkyl group with
an oxidant such as a peracid ({(e.g., mCPBA, H-0,, AcOOH,
PhCOOOH) 1n a suitable solvent (e.g., CHyCl;) at room

temperature or under cooling.

Procedure W: Imidation of hydroxy-lower alkyl

The compound [I] wherein 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 imidation of the compound [I} wherein the
corresponding R*', R*, R® or the substituent of the R® group
is a hydroxy-lower alkyl group. The 1imidat:ion 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 (1] with a di (lower alkyl)
azodicarboxylate (e.qg., diethyl azodicarboxylate), a
tri(lower alkyl)- or triarylphosphine (e.qg.,
triphenylphospphine}, and a requisite imide (e.qg.,

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 Dbut not laimited

thereby.
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Riml z MH+np, C207Br 559189- 1852080H990252- 2S3 -7119 The foll ow ng conpounds
(Exanmpl e 209-212) were prepared in a simlar manner as described in Exanple
1 and 2 but replacing 2, 6-dichlorobenzoyl chloride and (S)-2phenyl propionic
acid with requisite benzoyl chlorides and benzoic acids. TABLE 16 i t i |
Rz O~~OWwW R "~ j "NCOOH Exanple RL R nlz MHnp '
C2090Hd 4 02H455211MeS02C1988212Br Cl 49062- 63 Exanpl e 213:

N-[ 2- (2, 6-Di chl'orophenyl) propi onyl | - 4- ( 2net hoxyphenyl ) - L- phenyl al ani ne 1)
(2,6-Di chlorophenyl)acetic aci d (2 55 g) was dissol ved in anhydrous MeCH
(60 nmL) a S a S rough the t nd the resuylting

Sol ut 1 on WEETRYS Lok ac ¥y 6Bt BhphrarePan ey {5k B Earyane LS -thon
evap?rate¢ﬂsmgﬂa&a§£h@/d|ﬁhb@hpphenybbaéatlgdaguq met hyhdest en-(2, 6-9) . 5)
LDA (2 M ~n e/ THF/ et enzene) was added to an rous THF 10 nL
and t he m%&{h %6%YEH ?%%Eﬁeﬂﬁ? Y Tk=R ﬁPBgég?“bBFaﬁﬁ@ -above
(1.1 g) was added dropw se and the m xt ure was stlrred at -78 C for 30 mn.
-120 Mel (0.967 m_% was ad g d the mxture was allowed to warmup to
room t enper ature ahd*$fiPPed Jovér rﬁ‘Ig)ht wagh@anegd urR RasHoHdah rat el The

resi due ma&azadcerbupomywrﬁgﬁﬁl)(rz5tmaa>smasa@@h§zucce%&5ézvew ¥ th) 1iN HCL,
wat er and br| ne The m xture was _dried S04), ftiltered and evaporated to

gi ve 2- (2,8t dpfeéryl Y pPBpbhi E”%F et hi}’[‘eeé?él“’t(‘?r’lfaé) cooled
to O °C and triflic anhydride (3 mL) was added dropwise

with stirraing. 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
(MgS04) 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 g).
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 (MgS0,4) ,

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) 1in CH2C12.(2O mL) was added TFA (20 mL) and the mixture
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3) The product obtained above was dissolved in THF/ MeOH t ol uene (65 m__,

11:1:1) and 1 MKCH (9.18 nL) was added. The m xture was stirred at room

tenperature for 6h, heated to 50 C and stirred overnight. EtOH (5 nl), was

added and the m xture was stirred at 60 C for 6 h and refl uxed overnight.

The m xture was concentrated and taken up with water (60 nL), acidified

with 1 NHCL to p The pro collected by filtratjon t ive

2- (2, 6d|€ﬁ|l6r':86he§‘§/f)p]r05p| g‘nl c g@? 3181516)” 4551 e"’BDrOorc‘laU:cetCJ ‘obt af %d above

was coupkedidukh g 2aRishoxyeenyh) dH»zptngenylzal arli)neam@t lyple esdlit yn a

simlar 8rocedure as descrihed in Exa 2 and h%%yl%zed W th Li to

gi ve the"VeEPft 1R © ESNB S 2Y398°S th-?)s e 178°% ™M°Fife 351 | owi ng

gonpougdglexavpltese 224s28ép }Amse grepar etderr ahisghm Vacupnoceduy e Bs$
escribed in Exa 4. Exa e 214: _

N- (2, 6- DFBRI difdb 199 4(2%1“81%3510-@{9{1%}}3}1))‘-LL‘%}?&wlaahaé}ﬁ'We;meééwsl mz 970

(Mr+Na) , 0898 r( VbHth3 496 E¥Md- m/Exarmd eat5:. _

N- (2, 6-Di chl or obenzoyl) - 4 (5-acetyl -2-thienyl) tp al ani ne; . 199-195

C. ESMB miz 484 T@ angplute2n m)the gerqudioR '% abgeniA € H6:

N (2, 6- Dlﬁhtqg@pﬁn@ylaw &(ﬁ@t§1ﬁlﬁ§t bytA9k§oz<a2@1 vh) - @, & diyetyuaphenyl ] -

L- phenyl al ani ne: mz 433 (M) np. 118.7 C Exa le 217:

N- (2, 6- DR c io8rusHeny o9 f )246cw§ﬂhq¥w9&mwény¢fa4%w% SkB M2 guisER MH+) .

Exanpl e gégrrln The mixture was warmed Lo room temperature and

N- (2, 6-Di chl orobenzo l')-9-(2-hydroxynet hyl - 3t hlec}/ ) - L- phenyl al ani ne The

title coﬁ‘ééﬁﬁé%vé@rp?épé)r ed ThHe MEBHA Fe s i6iH 6T Sequentlally with

N- (2, 6-O,6hLor obanzeyl, ) sht2- hefHed by anh'b%@)ﬁle) L@h@g}g@@ba@mg ERLAYl ester

[

foll owed b; hydrolysis as descri be n Exanpl e 50 i M- ~Nai,
998 (N1F§olugxgnp|ga219drled (MgS04), evaporated, and the crude

N-(2, 6- %gg}eg%gﬁenm )ﬁl(g.szé@‘nob§ t*}ll%@xl)koq%wl %mm&@ dpHi xture

of N(2,6 or obenzo trifludromethane sul fonyl)-L-tyrosine nethyl
ester (36sihgra, 99} nethyient- c?éﬁ’@czhtema@ﬁyl)/ﬁ nte398ieyy N-PE (@PhB) 4
(92 ny) [ i was, sidrvad 1at 0 ofengher N~

for 38 héggﬂkb%?‘%aggg\?\gs 4dl(%ut }%m lt an trnégt eld nV\lAJn%h rTI%oo NH4C1
aqueous sokeati oh.66 ol).(1ANt-eE S35 rrﬂi/n?g %08 ridBi tenperature for 1 h, the

ixture was fi)t gpedpLBLONGN BRI e A RS e Widhh AT o The, £ i ned

organic Iayers wer e successively wth water and brine, dr| ed (MyS09)
and evapar atied unederf rBdbidedfepHesurel/ TRe mlgsi due fRsupLPnf ioéd IO | i ca

gel Chronﬁ%ﬁor QXtEO qffO%g in 23 #hienyriter was added and

N-(2,6-dic enzoyl cyano- 3- Lphenyl al ani ne net hyr] ester
(126 ng)mlEsteMvza:%Bt(llereNh);at4590(>rM-Ht)empe95‘I:U(rw9r Hfor. ) hThe ﬁ&}tﬁjuct

21?1'E gigeﬁp%gg\égl \(lzvﬁso:“(;dren%> %@3} % J(j:I gr;kko ?(g%/lbgggl_slg enyFB{janl ne (110

ng) ; ESN/Statz 16é (rMB-u\]et)lng %&(M&)WSQQQJQMH}* t®2pH ZThe thol1Nwi ng

TRl ShaMR, BpBrR Rk <" Was RLARAAL Mat SERdAY. THHEETo Aa i O bed

N (2, 6- Dlahéoro\tﬂnoykhe@ fvei, dbmhleoxdeQH(CBthhénﬁmdm@q)henyll‘]—- L- pheny
| al ani ne

N (2, 6- ?ﬁé?’%z@?f&éoﬁ' )6 dzrret oxy%é/[p(hfné'ldl (:L”hlpc})]recgl lé'?‘nlyrBrnet hoxy] phen
yl]-L- pheayoal ghi neéB) ESVBMS: z MG 22 4(AM++MNH)', ) 648 M H11 Exanpl e 222:

N- (2, 6-Di chl or obenzoyl ) - 4-[-2, 6-di r net hoxy- 4- (2hydr oxyet hoxy) phenyl ] - L- pheny
| al ani ne; ESMS mfz S56 (M++Na), 534 (M), 532 (MH) -~.

- Example 2: N-[(S)~2~Phenylpropionyl)-4-(2-methoxyphenyl)-L-

phenylalanine.

1) A mixture of 4-(2-methoxyphenyl)-L-phenylalanine
methyl ester hydrochloride (0.03 g), (S)-2-phenylpropionic
acid (0.014 g), EDC {0.02 g), HOBT (0.021 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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Exanpl e 223:
N- (2, 6-Di chl orobenzoyl ) -9-[ 2, 6-di net hoxy-9-[ 2( N, N-di net hyl am no) et hoxy] phen
yl]-L-phenyl al ani ne: ESMS mlz 561 (M+) . Exanpl e 229: .
N- (2, 6- Di chl or obenzoyl ) -9- (3-i - propoxyphenyl ) L- phenyl al ani ne; ESM5S m z° 494
(Mt+Na), 972 (MH), 970 (MH-. Exanple 225:
N (2, 6-Di or oben -9- -i- ropoxyphenyl ) L- phenyl al ani ne; ESMS nfz 499
(M(++Na) g%t Egéég (aw{qz_') g_ %g zzgréa)nlcp lager was evaporated
gsﬁé 6 Di ggifzﬁs?ﬂi?yb)eqﬂae(r&-ﬂawmmyx@ﬁekhmeh%w@ SR e
z + :
N- ( 21§3 g al or%ﬁét’ngygi% %%Z\Elfhasay Ozg@éwdrkﬁw hoxs ) phg:eayu ](Mg—Sm;en?/l Sl an
i ne ltapmae e drebhexy eRé Nedienzenghgr C, e
with N-(2,6-dichl orobenzoyl)-Q(trifl uoromnet hanesP]l ony%) %9% yr OSI thyI
Rl e FRR A
ester in a - r§eas debeenbed GHiCExARpDAC 5-93)1)t0tafford
N( 2, 6- di chdl@rl@benzoylr\) [4t3§ﬁ=mﬁh@ﬁ¥1§rﬁ+ggwmgh?gfﬁgeﬂgkgéﬁ%}egy | ani ne
S

et hyl ester %l r’rg? ESNB M Z S Tution
of ylalanitie methyl ester [0. O lg). ESMS: m/z 417 (MH*).

N (2, 6-di chI or Qbermpgyl Sah6retbRexY %%Q%V yphenyl Ian| ne
et hyl ester %rlarEtO% 25 lrl%\?\/as added HChigx1 AfﬁNqiyang cfhog ‘ycg

and t hen tlﬂe ’g? %vag’fstTHrFr/é’{?%de? R2/PeB @LH. at2Nr GOIDH ertRer7atng .. The
m Xt ure wassdidddeel ahd htﬁ%ﬁmxwe\gag\‘ %*E lf@gda%q bri e, egﬁﬁ' ed S04)

and evapor.ated, The residue was purified by col'um chromatrb YsTlica
gel : el uehPr AHOE: Miex aﬁéXIUWZ)W@@) #&Hfararated and the residue was

N- (2, 6di chk-eneb A enyl ) - Lphenyl al t hyl
est ef (195m). ISt 2466 (WD, s () Rty e RS Hd Bt o sauct

obt ai ned BBovet's56 g, chbr@)'h@et ¢l magsuaee h(aZS?bertgr)aca@di KAEB3 Htdhé ng) in

DVF (5 nlirhwasoshianied at, ger r &/g‘ }){e m xture was dil uted
with AcCEt, vvashte;d wi th HZ0 and ri n‘ela\lg %?ed So4) *BRd eVEp6rat édd The

resi-due \A%%aBHF?FPQd tey YG{ﬂltﬂmt@rbn’alegcappyu(xsu li0cazgel ;. elswent /2
AcCEt / hexape lupg*yl:3) to afford

N- (2, 6-di chl or obenzoyl ) - 4-[ 6- met hoxy- 2- ( 2acet oxyet hoxy) phenyl ) - L- phenyl al an
ine ethyl ester (203 ng). ESMS mZ 574 (MH#+) , 572 (MH) -. 4) The product

obt ai ned @bavs1 &1 96 ng).was hyd oI yzed 29nmg) ,as_described in
Exanpl e 1-5). IgThe crude materia waégclrnggaiaf Eag g&@'—lﬁ%ﬂZ/ AcOE®hexane

to affor od’t’h%tff?’fYléh%@%buhdpbmﬁlﬁg)anmp 158-159 C, ESMs m Z 526 (Mt+Na),
504 (M#), S02 (MH . Exanple 228:

N- (2, 6-Di chl or obenzoyl ) - 4-[ 6- met hoxy- 2- ( 2f | uor oet hoxy) phenyl ] - L- phenyl al ani
ne. -124 Thelkit 2e6c@¢pwmnbxmrweermkﬁdarilrt a skl arcomet hagh asdescri bed

in Exanplg plaGi n hylacetaewth 2f|uoroethy|
br oni de. npsz%)(?)lém%o%ﬁ [ﬁ'IE‘SI\)gL g OVHH)S . SThBLEBR | BREng disieh otasds

( Exanpl es{®229- 232)) mer e l]g)fepalreelbufnoayelalﬂfbbc’ollylL}NLOG%JklE?1r’alérgx‘ﬁéEMFISd in
Exanpl e 224 #6119 1199y =44 &, benzgnghor ot & acdld., TP Epgi(pmp)4 (0 6
g) and water (0.2 mL). The resulting mixture was heated to
80 °C overnight. Subsequently EtOAc and water were added to
the mixture. The E_tOAc layer was dried (MgSO,) 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 CF;COOH (5

mL) and the {nixture was stirred at room temperature for 4

h. The excess CF3;CO0H was removed under reduced pressure.
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N COOHHCO i~ Exanple R16 Rl~mfz (M) np

(©) 229- OCH2CHZOH OCH2CH20H534124-125230- OCHz CF3- OCHZCF361093- 9423| - OCH2CN- O
CH2CN524175-176232- OCH2CHZN (CH3) 2-OH517168-169 The fol | ow ng conpounds
(Exanpl es 233-241) were obtained in a simlar manner as described in

Exanpl e 228 using requi site benzeneboronic acid. Exanple 233:

N-(2,6-D or I 2, 8-mhhlen 0 2- oX 11-L-
heElyI al an'fl;mn(l'é ng‘?égglzsé“%[ é%l\/srg%r#%%sgm %C(l ngh% eMg&hQ&;y)gany] P

N- (2, 6- D@mtm@tb@@zgyxdm» [m@mweene"ab@x%g[azum Meediqretasy | driad) et hoxy

%gg?nyl] Haﬁﬁiﬂy'Qké”'é&ép£¥%@éﬁ1%054§UL¥*%l«2?%3dQN%k%oxyp&§§yl)Eiﬂnp'e

N- (2, 6- Diplheoy bbkazdyk) méth2 l3epeehyll 2hedinoxy6- ( net hoxynet hoxy) phenyl ] - L- ph
enyl al ani ne; E§E/B z 518 g@—H I
N-(2,6-Di chloro erril’zg{ce)ylﬁrof'{ 32) %11% enelé%oxygﬁ%%r yphenyfljL t° %Hgﬁiyl al ani

ne; ESMS i zd®¥4CHMER) . (ERample 237:the mixture was added Et3N (0.15

g(é’sﬁ/surﬁ? | or ob M—§y| )= §ﬁrﬁf’é gg xlytfnegilgxﬁsdgt h?>§¥pheﬂyl )andph%p]\e/l al anin

N-(2, 6- Dxﬁf&aﬁp@e@ggybhﬂrba 3tWEbBM| eampe pxyOrE2£bydeoxyet bman)pheaeyl ]1-L-p
henyl al ani ne; ESMS m z 518

N- ( 2, 6- Di 2¥H%H obaR%oyINE @T‘%ﬁw‘%re?’ﬁ‘il/?%n@aﬁo%?@h(eg{:dﬁoﬁbt‘ﬁ%‘i&]ﬁ'ph@ﬁ}/fejj L- phen

y|a|an|neﬁkﬁﬁ%5'ﬂghélgvéﬁ%&hteExamﬁber%éQdue was purified by flash

N- (2, 6-Di ch] or obenzoy Ig 2, 3 met hyI enedi o>iy6 mit hoxyphsng g-L-EhenyI al ani
ne; ESVS T B8 CINFRTAT EERphY oleplica uent” EtOAC/hexane

N- (2, 6- Dicidpr obenzeyl ) - 4- (aaseet hyI enedszydﬁﬂmhbewéheayl)-L‘ phesyl al anin
e: ESMS m z 502( % nP : nE 42: ]

N-(2, 6- um%*%wsha GryLy- FZPBeHYh‘%{ﬁ e4 methyl —ester(160 mg).

[ (et hyl agg®) gt hyk $phemyty - L- phenyl al ani ne (TR- 14454)

4) A solution of LiOH {monohydrate, 12 mg) in 0.4 mL
of water was added to a solution of the product obtained
above (90 mg) in THF (5 mL). Few drops of MeOH were added
and the mixture was stirred at room temperature overnight.
The excess organic solvent was removed under reduced
pressure, water was added to the residue and the resulting
solution was acidified with 10 % citric acid. The resulting

solid was collected by filtration, washed with water and

dried to give the title compound (70 mg). ESMS: m/z 441

(MH") .
Example 4: N- (2, 6-Dichlorobenzoyl)-4-(2-thienyl)-L~-
phenylalanine methyl ester (4A) and : N-(2, 6~

Dichlorobenzoyl)~4~(2-thienyl)-L-phenylalanine (4B).

1} To a mixture of 2—thienylbo£g;1c acid (1.135 g) and
anhydrous K,CO3; (2.23 g) in toluene/DMF (75 mL /7.5 mL)
under N, was added a solution of N-{(tert-butoxycarbonyl)-O-
(trifluoromethanesulfonyl)-L-tyrosine methyl ester (3.42 qg)
in 5 mL of toluene. Pd (PPh3}s (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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1) A mxture of 2,6-dinmethoxy-4-[(t-Dbutyldiphenylsilyl,

oxy) net hyl ] benzeneboronic acid- (5.2 g),

N- (2, 6di chl or obenzoyl) - 4- br ono- L- phenyl al ani ne ethyl ester (1.71 g),
Pd(PPh3)4 (0.44 g) and KzCQ@ (1.59 g) in DVE/H?O (20 nl/ 0.5 nL) was heated
at 80 C for 29 h under N~. The m xture was worked up and pur|f|ed in a
simlar ure as described in e 8-3).to yleld 9 g of

N- (2, 6di oL 87 Bbens, Y. [f%f?ﬂ‘%?%%@r}?ﬁ [(t(S?‘i 7~ eluent:
butyLdlpheayhsvhykexy)nwtby:Lpﬂepﬂqrd.p?amﬁnﬂ4ﬁﬂfukyﬂiﬁﬂomyﬁfw% ESN? m z
770 (MH 0 an ol.d solution of the t abt ai abov 2.9
& i v THEpABh ) ~SaehERude el Reb S Mhtro R LAY FRabi B (4. B8, M | n
THF) undeBsPZ(gpth t he m xture was stirred for 2 h. THF was evaporated and

t he residue ma§ purlfled bg ?reparatlve TLClgeIuent eéane hexane/EtOAc
500) to yield ) g@d ge%fsol t f the product obtained above (1.

N- (2, 6- di ghl grolkenzeyl )29- E\Z,)6dla|§9'fafw&\d' 9 KAy 0z Dxymet Byib) phenydilxdaghenyl al
anine ethyl ester . ESM5 : niz 532 (M#) . 3) A mixture of the product
obt ai ned ¥pdvatiirgdg )forCI?iréi h2ass rgpm pﬁgpe(rft@gfeg) Tﬁ‘edq?{’,‘lt?I(GZO"’E}ﬁ_) was

stirred atyQEopNeeni. ghtTheT%saQiu\éeruaswaéalee/ﬁ@péﬁé@dbétaaeénecn%muez(yvas
purified by columm chromat o}q{r aphy (silica gel; eI uent: hexane-hexane/ Et OAc
109% to gmz (pquyqﬁtd COs3.  The organlc layer was separated,

N- (2, 6di c@éeae@m&%' )br%r{eé Qiﬁjiéf@t h@@@og (b orooebbyh) pheryl Ilrhenyl al ani

ne ethyl ester. ﬁ-l A m xture of the product obtained
above (0.1% b‘laﬂMlWENHEhFBMM’ Enipeg “rﬁ_t)hxln el (3 TY wasesthaged at

room tenpgrat Wkeakey Yikth @%&lrd@foﬁ“ XE ur ?omﬁcﬁurll f i|gdoby praparatd ve TLC
(silica gel; eluent: CH2A z/EtOH 9.5/S with few d rop§ of NHOOH) to yield 45
of the HCl salt {1.036 g). ESMS: m/z 262 (MH

N-(2, 6di chl orof n%BYB)mkagr@ QE”EBQOﬁE14E%q%tR%E%qh%%)%%%@%lth%ﬁy | - L- phe
nyl al ani ne ethyl ester. 87 product obtained above
(I

(0 093 @) : MaSHifydr dlSy 7dd \MOtfﬁ—aEil”Gﬂg( 2?\151’0 542m_ﬂ)L lasi el G bed iafdscnpl e
1-5) to géVele%t{K%rPf otfheztBIéPc}?PHPSHé‘ﬁzogP Ao G adESNE: 19171 2 1@ (M)

. The foll ow ng conpounds (Exarrpl es 243-25 were prepared in an anal ogous
manner asCH#Sleri Pednkn. Ex&hpl @lx42rgy W@plva@imfgi I\/ENHZOWI“t i et Tt Ssi t e

a”i nes. -Jgd sc[2BLR 18,,Me0, i n A Oy Jadnd tiall th ,
Exampl eR'RI Ph;SIS|IcaI properti e524SaCOO\I aI\F~I\(?IS n? %u%n I\/JIL-lél 234/14w%300+wa~t§~r

NVS: m z6298 MEE) @29@@@%&@5%6@11@M45)lﬂq\4 O\?é@@GOm#NHl@&HZ) was
“CHS T ST LR BRI e e 0
flash column chromatography (silica gel; eluent: CHpCl-/
EtOAc/hexane 1:1:6) to yield N-(2,6-dichlorobenzoyl)-4-(2-
thienyl)-L-phenylalanine methyl ester (0.15 g) (4A).
ESMS: m/z 434 (MH").
4) The product obtained above (0.1 g) was dissolved in
a mixture of THF/ MeOH (5 mL/ 2 mlL). A solution of LiOH
(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 1IN HCl and

extracted with EtOAc. The extract was washed with brine,
dried (MgS0y4) 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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_ N~~N Menp .19 8 -15 0 5 C2HC15aIt:rrp. 235C (dec. )2S0- COON-N

OOHVS: m z616( MH+) U251- COOHOVS : mf z614( MHT ) -N V~Me U252- COOHN

~Nl eMs: m z619(MH) ™~ N U Exanpl e 253:

N- (2, 6-di chl orobenzoyl ) - 9-[ 2, 6- di met hoxy- 4(t hi omor phol i nonet hyl ) phenyl ] -L-p
henyl al anine 1) A m xture of

2, 6-di met hox (thio no benz ebor nic acid (1.1 q),

N- (2, 6- dl%ﬁ?%‘?gﬁeg’lzoyﬁo gbgo E‘i Ill)é/) "4 é’ﬁ:}ne e&hfn g‘ﬁxeyrp y}% >

Pd( PPh3) 4p16én91g1aﬁﬂdeK2(I)3 (1.00 g) in DME/ H20 (10 nmL/ 0.5 n1_) was heat ed
-128 at 80 Cfor 6 unde he .m xt ure was ed .u urlfled
according to the Hrog HE%%“d@gc?rgeglcﬁ‘)i ”éoé’go 83}.‘% o‘%os%s

N- (2, 6-di ghl eHobenzey! Jmi9- [\3a§dldﬂiﬂéﬂ)xlog e(tBbQUBﬁbh0|dﬂ”IOHBt mde)—l@hﬁréb'l] L-p
henyl al ani ne et hyl ester. C. _ESMS: z HCl salt:

209-205 CSObYytyf@ ﬁlfooQchtch?o%Jafi%eEieéBé{\}e etfot% 6§1w§§1ﬁyd b9 284 Wirch L| OH

as descripeghi sz&ermlm 1) chscr) ver42ahy afhd heitidle GaBPRWId.roESVE:
mz 588 (WMH ). The follow ng conpunds (Exanpl e 259-261) V\ﬁre prepared in a

simlar nAhnEPORstBRRRTF?bRECi ROEXAfphe 2§?eof“l?§§rier G’FhS i'Siede & t i ng

mat eri al scyfoamMmbe A29: and washed successively with H,0, 1 N HCl and
N- (2, 6-Di chl orobenzoyl)-9-[ 2, 6-di net hoxy-9[ (di et hg/ol am n%) nmet hyl ] phenyl ] -L-p
4

henyl ai anPR&de ESVBRE nP5I8BEC( WFrEk’ér?plqs‘l?@S (Mg evaporated,

N- (2, 6- Di ghé ok gRenzylied-l2s GrQbE?A_EQ&hQ(eGN - netdwd aghAohEBthwls] phenyl
] - L- phenyl al ani ne; ESMS: nmfz 531 | e 256:

N- (2, 6- Di €l o¥ 6B&fzoyl-Pb4- [, 62 i nﬁrﬂgxy‘ﬁ“@(—lﬁlhp@rrloa’ieﬁéﬁ’é/tlﬁyID)“ph’éWIl]’*ﬁL pheny

|al ani ne:nESM oo 57 1s 4t )n FxagBbe (357
N- (2, 6-Di chI or obenzoyl )-9-[2, 6-di net ho%?BQ( nmor phol i nomet hyl ) phenyl ] - L- pheny

| al ani ne; ESI\/E? nT21573c (AphYdELERp! @ was added slowly to an
r’\]'f(z 6-Di¢ d[f)anéBl/bilén[ngtﬂ'emé}M =9-dh dbeney| sHs P pepazi gyl ethyl ] p
enyl]-L- p enyl al ani ne; ESMS: m z -129
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. NaHCO; and water. The organic layer was dried
(MgS0,;), 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-dichlorobenzoyl}-0-
(trifluoromethanesulfonyl)~D-tyrosine methyl ester. ESMS:
m/z 501 (MH').

3) Pd(PPhi}s (0.09 g) was added to a suspension of 2-
methoxybenzene boronic acid (0.082 g}, Ky;CO3 (0.16 g) and
the product obtained above (0.214 g) in toluene/DMF (4
mL/0.4 mL) under N». 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 product obtained above {90 mg) was hydrolyzed

with LiOH in a similar manner as described for the
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Exanpl e 259:

N- ( 2, 6-Di chl orobenzoyl) - 4- (2, 6-di met hoxy-4[ (N, N-di met hyl am no) net hyl ] phenyl
) - phenyl al anine ethyl ester hydrochloride; ESMs: mlz 560 (M+); np. 146.5
C. Exanpl e 260:

N-(2, 6-Di chl or obenzoyl ) -9-[ 2, 6-di net hoxy- 4( pi peri di nonet hyl ) phenyl ] - L- pheny

Lalani ne oLyl geigh MYET OI8O B gTL 090 (MH)or MRy 2053 .1G

N-(2, 6- D@dsrhpds@benzoysbqsél- [ R/ 6- disnetthpky - Hpor phol 9nonet hyl ) phenyl ] - L- pheny

| al ani ne ethyl ester hydrochloride; ESMs: mz 601 (MHO: np. 177.5 C.

Exanpl e 262:

N;](Z I6 ltimkd@;bpeeraoym«é . 62pGcHilBRbBeXy o1 ¢ 3pif pemazihmyW iyl )]Hpienyl ] - L-
enyl a ne

RI—(ZyG Di b%e?ﬁb??) 9-[ 2, 6-di met hoxy-9-[ (9-tertbut oxycar bonyl - 1- pi per az

i nylh) (rjret hyld] pherm%d LfcbiDBEgﬂb{d; fi|t&)2@53§at\)r@é h¥>|r|oQ§Uell’reV\B§s olgtxainttad i 5, a t3Ham | ar

nmet hod as described i n Exanpl e replacin .

2, 6- di met hbkde 9FPWP8HBPpI’1’8|gFI‘P berbibdrhi 444ci §HG ¢ hme . 104

2, 6di met fgxy-9-[ (4-tert-but oxycar bonyI 1pi perazi nyl ) net hyl ] benzenebor oni c

aci d. 2) A solution of the product obtained above (0.09 gj in CH2Cl~ /TFA

(5 /3 nm) was stirred at roomtenperature for 3 h. The m xture was

evapor at egl, apd & he. reﬁl_dp_le6mg§c9§5}bgégggglpetgwegnf,Et OAc and satd. NaHCOS.

The Et OAc | ayer was washed with water, dried and evaporated to yield 70 ny
of dimethoxyphenyl)-L- phenylalanlne methyl ester (7A) and N-

N- (2, 6-di @fI@repeﬂzay&eézL;lg Llrr@t boaymétﬁm§>peﬁgzbny,L) met hyl ] phenyl ] - L-
phenyl al anine - eth ester SVS ) The product obtai ned
above wasP}PﬁﬂdYbﬂ@edn?n(aB?srm | ar met hod as described in Exanple 1-5) to
give 50 ng thel U?- ? HROHBLy L ESMBe M 7 gyzwéwlssoisgd 1%%@@3%1%53

N- (2, 6-Di chl oro enzoyl)-4-]2, )é dl et hoxy t hi onor phol i nonet hyl )phenyl] L-p
henyl al arfihet Sl bgd dEHE2638) dnd This solutlon was cooled to -

N- (2, 6-di ghhora oy t hi i.ngnet I)QQEWI] L-p
henyl al ani ne g g%tﬁél o&?%emE‘ZGgA) L E%?gltggéolﬁr??%%t}%he%q by

N (2, 6- d|<d:¢1¢@4u)$)en20ylt)he4 c[choBdwﬁemhwxy 9TehimdmrgieolWandnethykephertyl ] - L-p
henyl al ani tier ' 3 nder S
added nCPBTAl@((%ZBEyJI X he é%e&ﬁfﬁﬁq\/_\%g%ﬁr rg?digs 9gt\é}g g?lﬁie%% )fltyﬁer&gawas
dil uted wieh d—|216312 Tmasheduxhﬁ:tthqsattdtuNaH%S andlid wgaidy ited, - & apor at ed

and puri f r-at |,we ve

(2, 6- yiand e nﬁ%yﬁaﬁ’flﬁ & Ak %é(y ot i BHE RSl A et A CShe I 1 - L- p
henyI al araen et hy lroegt eIerﬁwmaden(eflgan@j SESKNBedMaX 638 qINMH ) Yahrd (10
N- (2, 6di Ior nz 4- [ t t 0 yl g phenyl ] -L-ph
enyl al ani ne et?}k%;%l 95{%9 S%‘cgl g;l(jlgge@%{% ipe mﬁgwrgggn?zrle&g?%klﬁ—ﬁ%)g gg/' The
two pr odufdtlsdx)ibt@qi necb abbved mmle:fsepaﬁatlel yahy@r cinde@xtractsddn warthret hod

as descr ié}ﬁ%’ Jw

N- (2, 6-di chl or obenzoyl ?%? %legr%tgﬂm(( gi?f)hl %?r%r%ﬁ%??ﬁgﬁgfjmﬁo) Snenyl ]-L-p

henyl al am m&wwwﬁnmemoaﬁ@ &cad,ESNB-’LChd ZWBHYS () widrbut

N- (2, 6di chl %e&;&y“ ég(j@ d| met hoxy- 4(t hi onor phol i nomet hyl ) phenyl ] - L- ph
de(? Ty .

enyl al an| ne 230 C (dec. ) ESMs: mz 621 (MHT) )
Exanpl e 264: 2) The product obtalned above (0.3 g) and K,CO; (0.5

N- (2, 6-Di ghl e -9-[ 2, 6+ t.ho t razj et hyl ]
phenyl ] - Lé;)ph‘génlgga %%p]d%j g?GP%bﬁtlpo% T%‘ O’E§Jé’%% P) E’gnzén eloC)r oni c-
aci d was “to(ﬁal@ddwltlpmléeznfmdl )ch4dm0be¢lzbyﬂ>f)emybab¢rmnphenyl alrertimel et hyl
ester ac g host pr de r to el 39
of N-(2, g%%ﬁnor‘gbengﬁw)ip CRER o §€ TRLS. # R CaXbi®lihet

hydr oxyetriiyt iphenya $ - bephedylaal a‘m n‘e: ef duy | 6e9t erAftESﬁV&:OOiZnSQG Huide . 2)
The product A obt ai ned above (1 was di ssol ve dz and Ph3P (907
mg) was adted’2EREn“ERE sa(ﬂ‘{ﬁci oﬁomégecdrbll’etd”ieo Org)ﬁe ég;b% 1PR855 WS added
to the moadige angdsdhe shadt hapsasteld.r ratk ateelétuéorwazs hptheleUxtwe was
partitioned hetween H20/ Et 20 nlL each) organi c layer was separated
PRd the. dckitts Tagkihas CREPHRLEACAPI Bt QRO IS 20ty TRY ot neq
organic layers were dried (MJSQg) and ese®por ated. The resi due was purified
by col unm chromat ography (silica gel; eluent: EtQAc/hexane 3/7) to give

N- (2, 6-di chl orobenzoyl ) -9-[ 2, 6- di net hoxy- 4- ( 2br onoet hyl ) phenyl ] - L- phenyl al a
nine ethyl ester. (1.1 g). ESMS: nlz 6i0 (VMH).



3) The product obtained above (200 ng) was dissolved in CH2C12 (3 nL) and
the N-nethyl pi perazine (0.11 nL) was added. The m xture was stirred at room
tenperature for 90 h and evaporated. The residue was purified by col um
chromat ography (silica gel; eluent: CHzZCL?/EtOH 96/4) to give

N- (2, 6-di chl orobenzoyl ) - 9-[ 2, 6- di met hoxy-4-[2- (9net hyl - 1- pi perazi nyl ) et hyl ]
phenylj -L pher{éﬁal ani ne et h% ester (113 ny). ESI\/B mz 628 M—|t%>< 9) The
product SEPACHEE R was ‘Kydrolfzed YR Li CHas dbscrPbed Mn(Exanpl e
1-5) to @iV¥®lorobenzoyl)- 4—(2 6-dimethoxyphenyl)-L-phenylalanine

N- (2, 6di chl or obenzoyl )-9-[ 2, 6- di net hoxy- 4- F 5 et hyl - 1pi per azi nyI yethyl]p
henyl | - LIséMH @sfifithe! 7ip: 178.9 C. ESME: n1z 600 (M+) . Exanpl e 265:
N-(2, 6-Di chl orsgbenzoyl )sdude. 8 dh MBLHOXYs 9= ( 2Dl @easduegeabggépbgayli L- phen
yl al anine The title conpound was synthesized in a’simlar manner as

descri bedriyn Bx&ngPe mBA4. ré‘"p’l a’thmgsmllﬁﬁ@ﬁvl piger adiae By pHperiadi nef np.
194.9 C. 1 @plse 6

N-(2, 6- DLE%W% “°E§§§%§F‘) 412(2%§d| met hox;phﬁﬁylo)f Lwap eernyiaa?anl ne ‘1) A

m xture @lfroms( D 15-Me QI of bbemigEred waz 6el et ddxypheagh) Lemphenyhad ani ne

met hyl a@ﬁ,&% n e -

(2, 4-bi 5?9 nmet hoxy%i]en 1,3 %(?t h?héz flgg%ﬁosp <Sat gﬁgf:%,lyl?%l Jérl].lfvlvde 0.21 g)
in xyl en@n©2(B¢ﬂ_C)lﬁ\asdrelflltlhb(eljot)verlMght adire. m Kther es speest atowl eslot bd about
50 C and wat Ef:rol(]tlésc S r3qded gng, r&fd uxede£0t .2 Ry ThE fmsgr W & 1as
stirred at room erature overnight and evap orated. The rési die wa
partitionéd 6beftl\mwelror|£t®%2%nh)vmb£ 6lemftmybayevlw\/as washed wnth wat er,
dried and, evapaqrated to yiel .2 .

N-( 2, 6- dlpghlngﬁgtlr?inol@een‘zoyllf 4924% Gédg%@{%x%ﬁ&??‘): L2 pheny! %ni HY et hyl
ester. ESVB: (az 504 (M3H)7.() dhe, ptromlctmpbnai ned. aboye w@s, hydrol yzed

wth Li s des r|be 1-9) .. [ du S pyrified by
col um (C:Jf? gmﬁf%g Ay s]il{%c(’ar%'g #’r%nt tjig/ '3]‘-)4 C}%V\ﬁ& an

CH2C12/ MeOH/ AcOH 95: 5 0.1) to gi ve 25 ng of the title conpound. np. 180.4
C. ESMS: mz 490 %32 Exanpl e

N- (2, 6- DECRMBSbelFoyIN= @(@“%h?%%%&%ﬁ%%iy L pABRar Wl fiey 1) -

N- (et hybsdhiandlamede 1) To a sol ution of

N (2, 6-di chl orobenzoyl)-4 (2, 6di met hoxyphenyl ) - L- phenyl al ani ne (0.1 Q)

THF (5 nL) at 10 CHfddePa2 WAS aBHEEl6€al Wt@hl 8ri d@t%{enew My el owed by
a drop 0fsoM1oBh%fSQJﬂ@ﬂmN@§t§§yé£ﬁ%ﬁ§'lp M)QBm@hLi&hé%pﬁleﬁél rring
at roomtenperature for . THF was evaporated and fresh 5 nmL) was
added and>t h€)sol utingh vtefse evEporHied i nl e Thi sope oresist wakt re‘ﬁ?s%med one
more tiMeedpd bie esi dueryas didad et ¥aguum Lasyi Aldliccred by

N( 2, 6-di chl orobenzoyl ) - 4- (2, 6-di net hoxyphenyl ) - Lphenyl al anyl chl ori de 2)
To a . solfdtitaataPrrhe'qrhriicti Bbt athed apeve iinr SFREd 1@ mivenas Hided
MeSCRNHR 0. 292 1)1 T 9Lk ewegs by, %m&&phé&%@me Eﬁﬁym Xéé’g@r was
stirred at roomtenperature for 9 h and heated under reflux for . The
i xt ure Wa¥Sevagar &’'dd @Ht)the residue was purified by col um

chromat ography ) ( §paC e @8l 'mef UERL: JGHRG1 T o & Gl MRIH 300 on&nge 1
recrystallization from CH2Cl12/ Et ~O to give 25 rTPM;)f t he t|t| £ corrpound

ESVS: nif #ags]obpinedadpie %82 9) in CHaoCl2 mL) at 0 °C.

N- (2, 6- dicgfl %ﬂb@@}@yloaéJ (a%d@@l et XAy | brl- ph@ﬂ&i@ﬂ]ﬁ@w@enzo
N-hydroxyam de. NaHCO3 (0.21 g) was added to a sol ution of NH~OH Cl (0.14
g) in THFPMFéF’e(S(%LOedQ:IH) ar OCieGnd the mHixt arE Wk sfilrtegef orad/2 h. A -
sol uti on g Nab2, cﬁxﬁéﬁk‘l&ﬁ@b%&zo%%m“ inbe £ 581 DOXY PRCDY 1 voplaenyd gl any|
chlorlde(Olg 5 nL) was added to the mxture at 0 C and the

m Xt ure W&EO¥E rlaé?dj W@mwdta% Va8 TPREFRELLNGe Pethie afi »iNriE Weand
partitiopedabet wagn %%ﬂ?@dlg\@égrwagh%e Q4G deBY §Fa WA WRsiEdhrine
successively with 1 N and brine, dried and evaporat ed. The residue was
purifiedapy preperatiode TLAIsi Predugsl vasl wam:fiadzdn/ MecHh soglemnyi el d
27 mJ of cﬁggmgtbbgaﬁﬂrﬂ)oﬁq C,EBS 1m518§%t(Mﬁ@xang&@”@t%p%694 1) to

N- (2, 6- D chl orobénzoyl) oxyphenyl') - Lphenyl al ani ne N-hydr oxyani de.
1) To a solution of -69-

N- (2, 6-di chl orobenzoyl ) - 4- (2nmet hoxyphenyl ) - L- phenyl al ani ne (0.098 g) and
tert butyl hydroxyl am ne (0.047 g) in CHZCl12 (5 nmL) was added BOP reagent
(0.17 g) followed by DIEA (0.1 nmL) and the m xture was stirred overnight at
roomtenperature. The m xture was evaporated and the residue was dissol ved
in EtOAc (30 nL) . The Et OAc sol ution was successively washed with 1 N HCJ ,
satd. NaHC03, satd. Lid, dried (MyS04), and concentrated. The residue .was
purified by preparative TLC (silica gel; eluent: hexane/ Et OAc/ CH2C12 6/ 1/ 1)
and recrystallization -134



from CHZA Z/ hexane to give 74 ng of N (2,

6di chl or obenzoyl ) - 9- ( 2- net hoxyphenyl ) - L- phenyl al ani ne
N(tert-butyl)-N-hydroxyam de. ESMS: mz 515 (Md). 2) A solution of the
product obtained above (0.030 g) in CH2C12/ TFA (3 nL each) was stirred for
72 h at roomtenperature. The m xture was evaporated and the residue was
purified | u hr onat ography (sibi ¢a b; : 1
CHzZC12/ N@%élg’oo ;ratg gi ¥y 100?%) of &t rﬁg’t%i F?ghég%ggﬂgéy%@'gr Hoaks ( VHH) .
Exanpl e @M@nylalanine ethyl ester. ESMS: m/z 446 (MH').

(1S)-N-(2, 6- Di3(:)hl o %@q{zﬁyl ()1'.?61[ 9%£ 2,,6di g%td@gx%@?&g e chlri 15§ 1bktetrazo

| -5-yl)ethyl am'ne. i'tle conpdund was prepare ow ng the

pr ocedur eeddsenidraddne ttherdnidkedcithdm. S 41, 1K6E315488319D8and) tiae

sol ution r oyl - A4e (2,6di xyrhenyl,) - L- nyl.al ani ne
(0.17 g) ,p(}fﬁcﬁ_]é‘(zo‘?‘b%g’qé?,%%ﬁ’g% (k)é 165 né’)’ glnr{jm‘g'?gyéﬁ’ge?‘ml a&rﬁ]&r?;P(%.kOS )
in DVE (Thel)minasist iwasdhabtedomtt dipeiGtior Ahder Neol&®C €0ltdrgd was

added after ' n h 1 X1 tir . t e e under
2. he i s vee PP b BaSt e e iy OBF, T dRlR TR et
extract vas BeShed autcess VBEQAw tdoinat eon ad HEAsheadt vl thaHE®Beand
brine, drjed and evaporated to give 0.17 of .

N (2, 6- didgﬁleoro rédﬁz%gﬂ)(?ﬁ??i 6di nef?l%x§8ﬁgr?§f|e) -wl_a-spr'Peun@JIfa eadni e tlash

N ( 2- cyaradtumy ) ahrdea tb§YBphyn Zs526céMb¢l; 21 u3PR (Belking)/BasAadded to
a solutign . of the product gbtained apovg (0. 17 in MeCN _mL) ., The

m xture \%/aslc;coo‘i‘%d ¥beggc, Baﬁd Bl APt 0. @6((21’_% ggéh#%%e?é?’ﬁ)n{}(a\as
added. The thosdypreizds -dl4mvety 1 ol sarnet ethpdneteaper aksne; heated72o 40 C
for 1 h,n@glqted to roomtenperature and stirred overnight. The m xture was

partitio etween Et CAc and water. The organic |ayer was washed with
satd. NaHCGO fql | owed by it nef Dioed(odShydiratel t eredgpndn- 130L of

evapor at ed, The resjdue was purjfied by_colum chromatagraph silica gel;
el ugnt: Ze)A&’/aﬁeféﬁjeeéljl'i? taopiﬁ]éftd“?f 0%5 r’fgﬁ“aof‘:’ro‘{”crga S 2PN (3hove? 9
(1S) - N- (2,06-4di ghl orobangoyidor- [(4 (RL6df netdioxy phanythohenwklird- [ dab2- cyano
ethyl)-1Htetrazol -5yl ] et hyl am ne. ESMS. m z 551 %EW%\B 3%{ To aﬁ%%l]uti on of
the prod@dt foBchiindd labbvl (OH 7359 VRt Cret3r eBONES dRd LRBede BB F0. 059
m) and WRe ?iigdmé&@w&hﬁtdaﬂ@ﬂ. f0rt;\8§sblﬁﬁibﬁoméeﬂbgdiﬁfllé@ ucgdpndt\lz. dThe
m xture was diluted with Et OAc, washed w HC1 an rine, dried an
evapor at &d o ylel ECH. O%deqia)ffet h%efi’?’f‘?ree‘éonsp%ﬁfg. "ESVBEOMSCEE8 (REH+). The

fol | owi ngiqempaunregs (EXaAphe Wwifdh 2%} cwer en@r ejiar-elt iiedl atsi Rjzhar precedure
as described in Exanple 270-1). Exanple 271:

N- (2, 6- Dit¢6r GRERSNIY - 4- (2, 6di met hoxyphenyl ) - L- phenyl al ani ne

2- (di net hyl am no)ethyl ester; ESMs: mlz 582 (MH). Exanple 272:

N- (2, 6-Di chl orobenzoyl ) - 9- ( 2, 6di met hoxyphenyl ) - L- phenyl al anj ne

2- pyri dyl met hyiP€estiétk I eaneg nF?mBSE“%m‘B&aEBP fpl € 275~ 1Y were

N- (2, 6- Dipglalpanebemz ol Jr@de bk neihoxyphesyt he LEpaepys ab ani ne

3-pyridyl nethyl ester; ESMS: nmlz 582 (M#). Exanple 274:

N- (2, 6-Di chl orobenzoyl ) - 4- (2, 6di met hoxyphenyl ) - L- phenyl al ani ne

9- pyri dyEn@idptle est W%(ﬁ%iéﬂgogggelﬁ%‘%’l) -Exapphedimd@?Boxyphenyl) -
N- (2, 6- Di_chl or obenzoyl ) - 4- (2, 6di met hoxyphenyl ) - L- phenyl al ani ne i - pr opyl
ester. - Jgphenylalanine.

ESMS: m/z 474 (MH"), 472 ([M-H]").

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.
-70-



HC1 gas was bubbled into a sol ution of

N- (2, 6di chl or obenzoyl ) - 9- (2, 6-di net hoxyphenyl ) - L- phenyl al anine (0.15 g) in
THF/ 2-propanol (2/5 mL) for 15 min and the solution was stirred overni ght

at roomtenperature. The m xture was saturated with HCl1L gas, allowed to
stand over ni ght at roomterrper ature, and evapor at ed. The resi due was
partitioned bet EEOA and %% Et QAc | ayer was washed with water,
dried, ev%%?at’é t hBHr bsj k- % dified by col unm chr omat ogr aphy
(eluent: EtOAc/ hexane 1/1) and triturat ed wi th hexane/ Et 20 (5/0.5) to give

0.1 g of the title_conpoun mz 516 276:
N- (2, 6- DicFBR bBehZzoyl'y {9- 2%8%@1‘!‘?8?959@@04 If"pﬁ@ﬁ\lggﬁram e cycl ohexyl

est er Th@iméiﬁogpgngﬁ?d)m@spaég agednhRean anal ogous manner to Exanple 275

by repl aci 2-propanol with c ohexanol ESMS: nmlz 556 (M#). The

fol | owi ngf %‘gﬁpdﬁﬁds PEXAMBI s %@77 bBEHere prepared in a sinilar method as
described in Exanple 1 or Exanple 2, replacing 2, 6-dichlorobenzoic acid or
2, 6benzoyl chlori de wi th an appropriate substl tut ed benzoic acid or acid
chl ori de BfamRbt . L3ABNE (29 ORREChlorPorneRy Rz 4={2NCCBRRE bexyPReRY 1) 137
Exanpl e 1%%,@1@1%@,@3 277 Cl 455 | Me 278 Br 569 (M- H?l w Br 279 F 460
F ~F 280 i-Pr 448 i 281, Me~ 420 282 NC~ 431 "I ~'"~ 283 MeO~ 438 [I~'"i 289
02N 451 281y méB $O? A’ 2860 68811 A-Pro The fol | owi ng compounds
(Exanpl es 287-290) were prepared in an anal ogous manner as described in
Exanmpl e 2 by replacin SS) 2- phenyl propi oni ¢ aC| d with properly substituted
2~-chl or dbermoi e hti gi- {2, 6-Dichlorobenzoyl)-4-{2-ethoxy-6-

methoxyphenyl)-L-phenylalanine.
ESMS: m/z 488 (MH"), 486 ([M-H]")

Example 15. N-(2,6-Dichlorobenzoyl)-4-{2-[N-(tert-
butyl)sulfamoyljphenyl]-~L~-phenylalanine methyl ester.

2-[N~-{tert—-Butyl)sulfamoyl]lbenzeneboronic acid (0.4 q)
was dissolved in DME (10 mL). To this solution was added
K5CO;4 (0.1 g), N-(2,6-dichlorobenzoyl)-4-bromo-L-
phenylalanine methyl ester (0.1 g¢g), Pd(Ph3P), (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 (MgSQO4)}, 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+Nal").

Example 16. N-{2, 6~Dichlorobenzoyl)-4-[2-[N~(tert-
butyl)sulfamoyl]phenyl)}-L-phenylalanine.

N-({2, 6~Dichlorobenzoyl)-4-[2~[N-(tert-
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
-71-



-138 TABLE 20 i i C O~1 Ov RL | %'H COOH Exanple Rl mlz 287 ~Nw 975
(MHT) 288 C 593 (MH) C 289 COCF3 569 (M H) 290 CHO 501 (MH) Exanple 291:
N-[ 2- Chl or 0- 9- ( 2- hydr oxynet hyl - 1pyrrol yl ) benzoyl ] - 4- (2- net hoxyphenyl ) - L- phe
nyl al anine. The title conpound was obtained from
N-[2-chl oro-4(2-fornyl-1-pyrrol yI ) benzoyl ] - 9- ( 2- net hoxyphenyl ) - Lphenyl al ani

ne net hyl eductiqgn JSaRHq a I finga h
Li OH as deﬁ%?ﬁggyfﬁ wgtr%aqew ) t:l;‘IVB m z: d EAO%@V@Q Mué_ ane tfh% tn{ol\?v{tn‘}3‘!EI

conpounds Y&Exaaptelpyed293yhwépPé pieparedcin - aT§|emSIea’|arr@étq¢oc$0d§CUM| bed

0 EXaTpl e-211080) TABLE 2L 1k Qshda OV cFOQb MRl Rir it 232 N

N- (2, 6-Di mﬂmobénMyIO)f- FHe5- {2 i ceoxypheRgMp: 2mv i Sy ] (MH'al,arfidie 1)
N-(9-Fl uorgw_é_r{g_ihoxycar bonyl ) - 3- (5- brono- 2t hi enyl ) -L-al anine (81 3 ng) was
di ssol ved (15 nL) and HCl1 (gas) was bubbl ed through the solution
for 5 mn at 0OC. The m xture was warnmed to 50 C and stirred for 1 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 pM) 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-
rhenylalanine methyl ester (100 mg) was dissolved in
anhydrous pyridine (5 mL). To this solution was added

benzoyl chloride (50 puL) and the mixture was stirred for 12
h at room temperature under N,. EtOAc and satd. NaHCO3; were
added to the mixture and the EtOAc phase was washed with 1
N HCl1l, dried {MgS0,;) and evaporated. The residue was
purified by flash column chromatography (si1lica gel;
eluent: EtOAc/hexanes 1:2) to give N-({2,6-dichlorobenzoyl) -
4-[2-(N-benzoylsulfamoyl)phenyl)~L-phenylalanine methyl

ester.
-72-



After cooling to roomtenperature the solvent was evapbr ated. The residue
was purified by colum chronmat ography (silica gel; eluent: hexane to
hexane/ Et OAc 1: 1) provided

N- (9-f 1l uor enyl net hoxycar bonyl ) - 3- (5- br ono- 2t hi enyl ) - L- al ani ne et hyl ester
(767 ng): ESMS: mlz 500 MHt. 2) Piperidine (1 n) was added to a solution

t he product ob above 758 (1 mxture was

war med to 95C, Egtl rted For Ug'[- OEQ 18@&8;%%@8 gﬁé/ was 4 ssol ved

i n CHzZd Zs{ilat) mandekt 3N (dles]cnuu;ed TmthxamsbéuﬂﬁoMOZ,gavdﬂ @il argpbenzoyl
chloride (240_ulL) _was added an e m,xt _Stiyred at roomtenperature
overni ghtghi N f?@pnﬂng nggedméﬁdgéﬁe%ﬁx? r{a was extracted with

Et OAc. The extract was dried (Na2S04), filtered and evaporated. The residue
was purified by colym_ chronato hy.(silica gel;,eluent: hexane to
hexane/ Et%&%ml:-’}l/io w;: By D%og‘ga#}\}gm%r%b%nzoﬁa} H 2

N- (2, 6- di &t oy Dbehzoeyby1 3- bﬁebmr]Bszhleh@ﬂwl)aln-laieani ne ethyl ester (650

ng): ESMS: m z_ 950 title conpou ared from.the

D bduct  obt af HERE abbbbEbFOPBPIBR HEpPEERtELs oo J1t St 7- 2)
and 3) ELSB/BEmnierBO 16MBY. 181143 (d@rm)oExarplier29s: with AccCl.

N- (2, 6-Di ¢chl orob nzo é) 9- (2 6d| met hoxyphenyl') - L- honmophenyl al ani ne. The
title conrf)%\"u%d pér[@a n a sinmilar manner as described in Exanpl e 5.
ESMS: m z 988 (M—I+) np. 105-107 C Exanple 296:

N- (2, 6-Di chl orobenzoylf 3-et hyl - 9- (2net ho phenyl ) - phenyl aI anine. 1) To a
sol uti on of he owing compounds xamples 21) were

N-(2, 6- dl;@f&p&p@@nzwb) s&nﬁmwdrpw@&wa QnéZd@trb@éyah@nyln)ethb@h%@yl al ani
ne ethyl ester (0.08 at 0 C was added Et3SiH (0.075 nL)

fol | owed DYt BEE E DO %Ga’ﬁPé‘?Snﬂf’ a’?ﬁelﬁvxtrﬁrsge\%?’\ﬁéryrmd to room
tenperature and stirred for 1 h. The reactl on was quenched w th CH30H H20

and the m xture was extracted with CHzZCl z. The organlc | ayer was dried
(MyS04) E¥3MRES edl anll~ évapoPackyorehenzeyildad wes (Burifi ed by preparative
TLC (sil 'ﬁ@t@ﬁisuﬁfé&ﬁ@%l)ﬁ@@iheﬁagﬁeﬁ 2h1b@igeve 39 ng of

N- (2, 6-di chl oroben a/ oxyphenyl) - L- phenyl al ani ne et hyl
ester. ESVB!S mm/ 50007 MY -1 D). The product obtained above was hydrol yzed
with Li OH as described in Exanple 1-5) to glve 30 ng of the title conpound.
mp. 105-107 C._. ESMS: mlz 472 (NMH+). Exanp

N-(2, 6- D%’fﬁ’@?%ﬁbe@&oy‘ﬂ)i@#?2DB@hh%¥ﬁB§95ﬁéh9/rf ézadﬁtr%‘am no- L- phenyl al ani n
e. 1) dlmethylsulLamoyl)phenyl] phenylalanine. .

N- (2, 6-Di chl orobenzoyl ) -4- (2, 6-di net hoxyp%enyl ) - 3ni tro-L-phenyl al ani ne
ethyl estfefSvagn# eph? edil MrHE )si mi | ar nanner as described in Exanple 1 by
replacing N-(tert -141 but oxycar bonyl )-L-tyrosine ethyl ester with

N-t ert but oxycarbonyl -3-vitro-L-tyrosine ethyl ester. 2) The product

obt ai ned EiyRrEL g 1207 ¥y (e~ i skbbyedenpokb O ¢ (25 (fEY tunder N2. Raney- N (
IOOng)ky@%: bpl e mxture for 15 nrn.
Stirring under \Aﬁrycﬁ}u n’?ﬂ\@’?%?v B Sg%hgi%yggﬁ&g was filtered through
Celite and washed véthtéeCBulbeytatbeonytanasoeraperatbdrolhe resicdye was
purified h r siliga 5 el : xan L

D Ane) Et@&f%lgugsg %?%188 GPEY fsih 82498h1 oELbBEALLYISXE0E bfho-1

N (2, 6- d|mmrm3(ﬁjemzby¢ )m@tlt Pl 6dsrerhdRyPhergl )b18- anﬁhmilaphemplcaldalmene

ethyl estgr YLy ESVE: 0] i ned above (119
ny) yWas sso? ndCI—g%szE)J(gﬁrﬁ_ s?‘anlyl_ﬁpgc/(?l) ﬂ?e (3(73’(éb iat ﬁl g sgsf)utl f)n
was addedilan‘étqrtplm'fmmrl et {95~ NLg T el t ey ard xbgnylmsngﬂ Phesdlat-Lroom

t enper at I.H’h% ry 118, 4 L]_h ‘I;mat f(t e,\({\a $§M§p%fi£eg4§on;’he resi due was

purified by o urm romat ogr ap ica ge el uent: hexane to EtOAc) to
give The product obtained above (40 mg) was hydrolyzed

N- (2, 6di o] ) i nyl.) yl nylcal ani ne
et hyl es'fltrallllroar1%%’16‘17_9%(L Egng%r a% 4‘%’2%9%‘@ % E%a (ritgdulgétﬂo tg?ggd%z;bove
(126 ng) "eas thydihs Wzletdlamqun_qmasE%Mz%crmbédSi?ﬂ IEMér’r)p'I e 1-5) to give the
title compound _Q_ﬁ -gg): np. 142-199 C ESMS: miz 53| (Mt+). The follow ng
conmpounds (Exarrpl es 298 300) were prepar elg in a simlar method as descri bed
i n Exanpl e 297.



-142  TABLE 22 MO i C O~1 R~ a HCOOH Cl Exanpl eR nlz Minp,
C298CH3SCOZNH567118- | 20299Et OCONH561216- 217 Exanpl e 300:

N- (2, 6-di chl or obenzoyl ) - 3- (2- oxo- 1pyrrolidinyl)-4-(2, 6-di net hoxyphenyl)-L-p
henyl al aine 1) To a solution of

N- (2, 6-di chl orobenzoyl ) - 3-vi tro-4(2, 6-di net hoxyphenyl ) - L- phenyl al ani ne

net hyl e r . 07 in N (15 was added Raney- Ni 100 and H=
gas was E%)E%Té:%ethr%}ugh {qmg;iGXtDﬁrcém_orrObl Zrﬁyns epérariaxr{'\iunréep'b\?ansylfrgig%lt ered
t hrough Gahenelahanihe.filtrate was evaporated under reduced pressure. The

residue was purified by colum chromatqgrap silica |, elyent: hexane
to hexane/ Et OAU 1:1) to give N %’c%’g_lﬁcwm(mbe“zmgle) 4 HJ Bere

N (2, 6- di ot ox pbenzoy) ) adi a) phefy(2 ~Gdiphhdaipemd ) - bepheby| adsatdme

met hyl es 845 ).. ESMS; z 503 ( ) . 2§n o] solution_of the

pr oduct o{)@ai %hgé aggﬁe fi?ﬁtﬁg; ‘i’ht@%{g (“ni Llnd?%/ri%li he 178 X99™ was
added 9chiampbid ytiye. chiExdekes (PBA~L)as Themovaduie waesc\sd i toediae noom
tenperatu or. 12 hours and,concentrated under-reduced pressure. The
oordue. s ST e BEn E8Y iR SR PO R GGRIRY St L Ty IRt | hexane
to Et OAC)mdtthyl V€ster TFA salt.

N- (2, 6di chl orobenzoyl ) - 3- (9-chl gr gbut | am no) - 4- (2, 6di net hoxyphenyl ) - L- ph
enyl al ani ne mef’hyTh%s%Eﬁuégénﬁg)T.FAESﬁ\%{.'yn‘f‘isGB;d(mfeg 37 To %“E&%‘tl on of
the produginobt aiaBeabOVELEH6 iMD) EkAmPVE (16 Mtp wasyeadded Mo €1kna. 600
inoil), and the -143 m xtyre was ?tirred at roomtenperature for 30 mn.
IN HC~ wals: GlftietPTRPY MR- nfRMar eMARd4ERe Mt ure was extracted with Et OAc.
The extract was dried (NazZSO-) and evaporated. The residue was purified by

col um chr omat ography (silica. gel; eluent: CH2Cl2 to MeOH/ CHZCI Z 100) to
gi ve the Ei’f%ﬂl*iél%o%gom%a(%2@‘%§h.lOESWBDZrﬂYzl>5é7[(2|VH+) . The fol | owi ng

conpounds {&admd £51 A%y BRI n¥EpReRYEPRLLG hieh v a3laiMilndr, manner as descri bed
in Exanple 2 by repl aci nIg(EZ- phenyl Eropl onic acid with the requ~s~te benzoic
acid and repl abi ng 9- ( 2-¥etlBokyBhehyProbesRONW alariiZné e nadt eyl -

hydrochl giidde, W 14 Ond ZnSe il et bexypheny khikphenwgd! anishenmrihWe £5ter
hydr ochl ori de . Exanple 30I":
N- (2, 6- Di®H ofideCUlphénytlbenz89| Fhis( =®d Herhox§pheAgry- EtpNerPaltdri ne:

ESVS: nf 0 ); . C anp| :

N-[2, 6- D%crﬁqsor%%\gﬁf( JEL hé%?ZpyFrhc%(ylnr? ’g%‘gg§| 1982 (2°61 G et néxypA&R ) - L- ph
enyl al anitepaSMSiren £0553 (Mignd o 1l ulked Guvithanplter303The organic .
N L9 (2 UL VL2 85 96 LGB/ 0Ll 9=l 2pR0LTRLNOKYPREIV ) of @y al an!
N- ( 9- Br onii-ch oo i odl 05 yable -2 3 ¢8e ¢ Ra Gdsmetbaxy phényl phlenghdnyl-al ani ne

met hyl ester 0.910. cgu led with
1-tert - bl SRHHS -é“\-'%@?ﬁf | eboTbhi ¢ -aci d (0.930 g) in THF (10 nL) a-s
descri bed in Eanphe 7p2pdtotgioetHiNE88d plwdve was hydrolyzed in a
N-[4-(1-tert.-butoxycarbonyl -2-pyrrolyl.) -2, 6di chl ofobenzoyl ]-4-.(2, 6-di met hox
ypheny! ) -T2 HHeHy 1% %%ea%e?ﬁﬁg\r/ééfa r.lnEéﬁém%ez %@3%!\/?%3’13 3)0 Ti¥e Conpound
obt ai ned @l®ous tias domgadiadd WiE$MIFAnAs d63crimbéd. in Exanple 1-3) to give
N-(9-(2-pyrrolyl)-2,6-144

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). Ac20 (60 pL) and DIEA (160uL) were added

and the mixture was stirred at room temperacture for 12 h.

EtOAc was added and the resulting mixture was extracted

with water. The organic phase was dried (MgS0O,) and
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di chl orobenzoyl) - 4- (2, 6-di met hoxyphenyl ) - L- phenyl al ani ne net hyl ester
(0.198 g). ESM5: mz 553 (MH). 3) The product obtai ned above (0.170 g) was
hydrol yzed with Li OH as described in Exanple 1-S) to yield the title
compound (0.127 g). ESM5: mz 539 (MH). np. 250 C. Exanple 304:
N-(4- (5 Pyrazol yl) -2, 6-di chl orobenzoyl ) -4(2, 6-di net hoxyphenyl }-L-phenyl al an
i ne. Ao
N (4- Brom) ‘}p%r?jlt%ﬂl orobenzoyl )g (2 6di megﬁox ’e’ﬁi?lr)obﬁnzﬁé )I gl é%l ne
nmet hyl estace{Pla80ng) ] mﬁsngépredhnmyhalanlne methyl ester.
-([2-(trimeth | )eth I%Syr zol ebor ani ¢ 393 g) in THF
10 m) as deS%Jr t’)ljé%/e i R gg\xuﬂt QX A 6}:>ove was hyél £ in 2:1
N-

1

(10

9 Eg gla(iﬁﬁﬂlaﬂeﬂhyhsml wls) eiterm@mh I]lorml hiy ]E@npwlreazm ydq(OQJ,z‘é;a;li et;nl mggﬁgnzyl ]-
- (2, 6-di net ox e e ani,ne t ester g : z
684 (M—|+) %g W&P&’ou g) %hg sfgt/ﬁtﬁgﬁ %ht he product obtained above
(0.277 Q) |n IVEO—| (10 m.) was added conc. HCl1 (0.20 nL) and a second

al i quot o con r . stirring overnight at room
t enper at ﬁ% xtﬂrégv\g%&ﬁi%f’%f‘éay Sf g rlgéi due was dissolved in

Et OAc,twatahketdhd %y@ai\lab—@d Baﬂlﬂdobphaﬁyl(éiFLeﬂhéNQZSQ?{r)ne_.r[icl te_r;apl, andl_
concentrate e resi ueE}[A%SAépﬁlf '1550§¥3Er839?r~?—'<¥9ammo§>?\énﬁ?~99 ;

el uent: hexanetto hexanelEt
N[ 9- ( 5- pygs}a@ro}yé)aﬁlﬁedmélﬂmnom@tmyl7)5-';9 é216di met Wymya)sgopb@ayl al ani
ne met hyl esterwﬁlo 198 g ESVS: nmlz 554 (M The product
obt ai ned HhoVRE was Rdr élnfilz@é? i i ﬁ‘?ﬁ‘f%‘ror}rd“fﬁ%ra%{%e%eswwbeﬂl?H“Eﬁ(arrpl e
15) 10 dlye theeddile eoppopnd £0c13%;akarESMRas™ 2c P9P4ME) aPGoRS2
(METFA) . np. 156 C 5 anpl e :
N-[3-(3, B;GEmmltanEQ ifsoxazal yh) - ZﬁiﬁtﬁlthIUGlU@BenEQyHUlg (&= 6-sHiomwet horyphenyl
) - L- phen i ne The titl corrpound Wa epa i nger as
descri beéd)?én@%npl e 303 s?aftl ng fr R-F2 782 8€n Qrélbéh%{,f‘f qepes
N- (3-br om@qwmm@mm@ym}@h@@ym dLmebénm)(i/@h@rmyrhE) megthgrdy | @k ek ne

met hyl ester. c)]DI\4:IS rﬂez 569 (MH) np. 194.8 C Exanpl e 306:
N-[4-(1, é"’ﬁu azo r? ylj -2, 6-di chl or obenzoyl ] 4- (2, 6-di net hoxyphenyl) L- pheny
| al ani ne. 1) TD) aT&&Iupmoﬂuot obtained above was hydrolyzed in
N-(9- bronp 6- di chl or obenz 26d t hoxyphenyl ) - L- ph Ialan ne
et hyl - oot Ui {3 P51 Rt QPaERa el LD hpdga bo or RS LAy 20k
2-tri but Wisd anind 02 loAnpdiad ol BSYY: 5ﬁ/g)4&ﬁd(dﬂd‘()PPh3)q (0.1l g) and the
solution was heated to 80 C under N2 for 29 h. It was worked up and
purified in a simlar manner as described in Exanple 135-3) to yield 30 ng
of Example 27. N-{2,6-Dichlorobenzoyl)-4-[2-(N,6N-

N-[9-(1, 3 thiazo I Iorobe | ] -4- (2, 6di met hoxyphenyl) - L- pheny
| al ani ne r‘r‘é’f @1 Jeasr?]eri/ 9prEéS'M§Pi n? P‘R/ﬁgr ln 2) The product obtai ned above
was hydrol yzediiin a si mmaxzrret-hﬂdhmrdlssnzopbd fin( ExanpﬂmepﬂezsylteLyl el d

gg? title CO@%P (%fgg megﬁ;l %%M%r'qgi557léNH§b mnR was glssolgégnple

N-[4- (1, 3nltEwmo! ¢#-ml) - 2ré- eh £l o6 DhENERYEI 9- §3aéa df sBhhDxy phesyl.) ; L- pheny
| al ani ne.. The title conpound was %repared i n a manner anal ogous to Exanple
306 by répl Hcilgl 2- (t2r34but‘§fl) stafithi §aENBHohi G0l BE t h T r PBEyEst ardfo- 1,

gbéh' v el B r FPMR r MHZ 5587 M oRNEempRrhMirel) theAPa 186 Snlic fxanpl e

N-[ 9- ( 2- B aBERYI )02 B- @k thlegvbbez ] - 25 6ME) net3foxypRedyand - phenyl al an

ine. The rﬁﬂﬁd&&%@uggllﬂ@édpB@Q%BQ@h't” gd@q@q%rnaqnqll\pg@s 44 Exaaehe 306
by replamrscf;2tr|butylstann|013 hi azol e -14
a

2-tri but yAnst ahRRopyindA Tre. WESMS: Chy pe g5 oM ) 2 rl?p ’ll"mfs pigture was
neutralized with NaHCO; and extracted with EtOAc. The

combined extracts were dried (MgSOs) and evaporated to give
N-(2,6-dichlorobenzoyl)~-4-{2-(N,N-dimethylamino)phenyl]-L~-
phenylalanine.methyl ester.
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The foll ow ng compounds (Exanpl es 309-318) were prepared in a simlar

nmet hod as described in Exanple 303. TABLE 23 M0 C O~ 1 Ow COOH Rf ~ Cl
Exanmple RL mz (MH) 309 HsC 569 . N~CH3 310 ~ 558 S 311 I ~ 551 N 312 N 551
313 CN' / 552 ~N 319 ~ ~ ~ 553 N Me 315 ~~ 557 IS 316 ~ = S56 S -147 317

557 S 318 ~ 550 Exanple 319: .

N- (2, 6- Di chl orppenaqyl ) 3dr6- dbPBL RO Y - Phalsi neyet Y| 2 eyl | LL- pheny
| al ani ne 1) 2, 6- Di met hoxy- 3- (hydr oxynet hyl ) benzeneboroni ¢ acid was coupl ed
with N-(Z8rdlahl baobenzeyl HeFosides- iphdimaAnlleni e ©2 hglves? @rmpnod
simlar od; d j [ anpl 3) QWi ve

N-(2, 6- dim??]%]of?% g%zg;é/ﬁ%bgﬁ% ggﬁénepﬂégyzg ( ﬁggr)oxymet hyl ) phenyl ) - L- phenyl al
anine ethyl ester. 2) Thionyl chloride (100 nL) was added to an ice-cold

sol ution ps @dugt ,gbtakt 2,40 _'gg;@é:pr nt) under
N2. The rﬁ(atrﬁé]eev\é/ag'sﬁi #rgég Pgrggiggg%fgng y%%o?n”?%arr%e?atu egggg)g}\';'apor at ed.
The resi deleenvpba begsoeéved in CH2C z, evaporated, and dried under vacuumto
gi ve B L AP i

N- (2, 6- di chl orbenzoyl ) - 375 8- B GRIRESRERUEbr dmit g™} BRBRSTY 20 ~Bieny! al a
ni ne et hyphesybrlasiaecmadbypr edtetr (OA2Zad)t. (PO Aol uvéendobsbheegr oduct

obt ai ned abov 0.2 in m.),, was .added t o, an.jce-cqold saql,ution of
nmor phol i ne’ (Q%ISFQ) ?ﬁ}DI\/F(% 1 f‘f"ﬁ'? ‘contQ@i nitﬁésEt ST\PJ(bEJ_LJi‘i m_asundgfjgﬁg. The

m xXture vaslstosubtohpl 1Osbousisadd r@IM hanperatdur e handmtikenrpar iaki oned
bet ween Et OAc and water. The Et OAc | ayer was ie arated and wa~r Pd
e,

successi V&Y 584 h &at F OTBMHEETPeREtEE CanfObr i dr e afd*&EVESor 488d. The

residue %tgwiiif@@i byi €9 umEHEdy ormbogearhy cteid | ¢atcgel Erehaent Thit OAC)
to give O. .g o :

N- (2, 6- di AR SBENZ YT IR 2, 6- % e Hoky - 31ERor phibiiStomet BASBheny PPSLpheny!
al ani ne edfypoestes. ESMS: nmz 601 (MH). -148

2) The residue was hydrolyzed in a similar manner as
described i1n Example 16 to give, after HPLC purification
(60% MeCN, 0.1% CF3COOH, 40 % H0), 30 mg (34 %) of the
title compound; ESMS: m/z 472 (MH").

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 was 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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9) The product obtained above was hydrolyzed in a simlar nethod as

described in Exanple 1-5) to give the title conmpound. ESMS: nlz 573 (MH).

np. 291-242 C. Exanple 320:

N- (2, 6-Di chl oro-9-fl uorobenzoyl)-9- (2, 6di met hoxyphenyl ) - L- phenyl al ani ne The

title corrpound was prepared in a simlar method as described in Exanple 2.

ME mz 492 NHr% 206- 207 C. Exanﬁ 321:

N- (2, 6-Di chl ord eﬁ?éyr Lognkp B i Rret fds) 40ES A9 Ky 1I98REAyIES L- phenyl

al ani ne TRE) tsjdl@tﬂ&ﬁrp@md—v\@sepaearaleelobenao§hmlz;arr2mst hod as described in
Exanple 2. M5 nlz 592 (VH 31-232 C. Exanp

N- (2, 6- D‘BﬁFB?bb@HEBVIl§ =k ebeeyaeﬁeeﬁaﬁymer!i%?mﬁ?etﬁﬁ <- ey &% ne 1)

N- (2, 6- Di @hlvpirabesmnzoyt In§-4#a 6 Klé neéb@%y@newls)shahepybakaeuneon\ebbw ester

i1.01 g) was dissolved in CHzCl ~ (40 nl) under N2 and tetrabutyl ammpni um

tribrom deePPepatyyenas TRAdEY xRSt HESnPXLEFEWdL st M R havuesshed

t enper at ug e QVEEDBLINt THADEBI LehEahuky kamBRRURENT ithlcOmeda @ Fasy) Was

added and the mi xture was stirred for 1 day. The nrxture was then washed

with wat ekaken wp) iBnHtPAE- or §RAI ECLHYéPP WIS SdMasd eCMY3Ed) Saftidlt er ed and

evapor at edaydh$ £ &51 Sed Was pMAd | egh Dya f tidghog ol W cdvarsingaphy (silica

gel; eluent: hexane and AcCEt) to gi ve

N- (2, 6- di Baf OF ©BEARBY RS- PQrGféﬁﬁepho@aéhbﬁ@#ﬂmﬁ‘eﬁwr}m@tﬁﬁ’é’ﬁy’lhaﬂ a- ni ne

methyl es{ef)(da1de9) - e2hedpe REQQHEE/OEE%EGQ .ahove \gr%llay@rquszed ina

simlar manner as descrrg%e I'n give thé title conpound. M5
m z 55S (MHYT (ApS- Q®5h2960'@en12¥91)-|£xaﬁp edg%yphenyl)—b—

N- (2, 6-Di ) t ho a p yl ks phenyl al ani ne 1)
N (2, 6- D%ﬁ%o}r’ggg%ég%)-g-%g,iG?grkgrrgt ho%%ﬁe%np% Egﬁer@?{af gnr ne met hyl ester

(1.59 g) was debs@bved $alatHoT 9ol FhenderodNE & heht 70RedNGBor9 mMO). Odas
added and h ) St rr 0 v h h t ure
?K%%V%anﬁf tur/r e Zatm§ §58é8 %l og St”b%ﬂ WUIF€ 1 Websy

di |l uted V\? ) and washe wat er The organic
| ayer was(mdenedydigsod) 4 fught ened a?nahle\ﬁaibdr@ted afrﬁethesmdueuwas wgisssol ved

| anhydr gup, JEOH (400 L), and dry, KT, gas. v, bubbl Al ¢ ayah, £ e, xt ure

at 0 C for a few mnutes hé mx ure was stirre room tenperature
over ni ght;em@m@ntam edhe akers 1amew WhSAc@SSarhdeWashed wik tdr 1N HThe sat d.

NaHCO, and, p e S BN & 0aYer ya gf,éh/gsﬂél)méi'ta?rQEd tad

evapor at e cru e produ was pur ash col um chr omat ogr aphy
(silica getecipiieated heaaneswaﬂdCAtIEtyetiobgr ¥@ltration, washed with

N (2, 6d|ch o] - i itrqoph I e ne
T R S L NI i it s S LT
L40 ni), &mBNaﬂ&-OdBQZHGHg) in wat er (5 nmL) was added. The mxture was
refluxed for 2 hours and concentrated. The residue was taken up with AcOEt
and washed with brine. The organic |ayer was dried (MyS04), filtered and
evapor at etlxarnfke reSi dwgie ( Bvas lpimhibedbbryzpyep)aﬁat(Qveyﬂilz@x(ysi&-i ca gel;

el uent: q%x nes Af & gi%g ne

N-(2,6-dic%? o0 ¥ (% %n I ?ﬂ%xyl3-aninophenyl)-L-phenyIaIanine

nmet hyl ester (D)SlNg)Z B}Dibelproﬁentopbuahﬁed,ab@dmewmsxhp@emWﬁZedrin a

simlar od a descrrb n a I -5) to give th trtle ound. M5

Mz 592 ( V1ghansag, L850 ar%})eze%%bé g, ° pheparedd 1 £33

N-(2, 6- Exsrmrmmbenaoyhatgef2tﬁedeEthxysﬁénedbybmnbbdo)ph@mwhp&b—mhenylaIa

ni ne -150 The ~i t]l e conpou o] ed in Si re _as

descrrbed 33 %&s%%iveqo anégfoﬁé Ehaéf (é mﬁ n&k %%?g% Wk

N- (2, 6di chboredhenaoyhp- 4c (2n8- dametm0x§63manlnophamﬂgti¢menylaHanLne

met hyl ester with MeNCO i nstead of MeNCS. M5 mlz 596 (M+) , np. 23?;237 C.
an

was added. The mixture was allowed to warm to O ,

stirred at that temperature for 2 h. The mixture was

subsequently warmed to room temperature and quenched with

satd. NaHCC3; (5 mL). The mixture was stairred for 1 h, and

diluted with CHy;Cl,;. The organic phase was dried (MgSO,;}) and
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Exanpl e 325:.

N- (2, 6-Di chl orobenzoyl ) -9-[ 2, 6-di net hoxy-3(acetyl am no) phenyl ] - L- phenyl al an
ine The title conpound was obtained in a simlar procedure as describe in
Exanpl e 67 by reacting

N- (2, 6di chl or obenzoyl ) -9- (2, 6-di net hoxy- 3- am nophenyl ) - Lphenyl al ani ne

g;hyl 3 gg,chmpaeggt ylrhb ofd dequd 9949 2 R3i iMdH) by P12 299-ZA%G

N- ( 2 6- Di chionabeazaphy- O-(iZ B=ali gel hoxe - BuHr baﬁb@ﬁ\@h}eﬁwr)et phényltal ani ne

1) N-(2 6- hl orpbepzoyl ) - 4- (2, pheny i n >t hyl
ester (15%ng) V\B.dS) d‘lrrl sol%/fed i(\’n (%é%ll\lrg?é}%glp éc}gérc}yl\]lé rz}‘r?d(j )g:{r}osfﬁ ggnyl

i socyanatree(%xﬁShéenwm; adgednydnd anheem xthiye wasest.i rE¢B at mvoomss

t enper at uggwf 2.5 h. The m xture was concentrated and 1IN HC1 (8 nL) was

added. Th xt ure was stirred at roomtenperature overnight, extracted
W th AcCEt, dr2edThbySOeducdt Idteraeldleanhdaleoapor(at.éd gTheza(sruwrprmm was

urlfledb arative TLC S|I|ca e e t ive

RI—(Z 6di th [ of olsog yf)mﬁnfﬁr( 3§ fe %)%b- - ir brgxanéﬁgzel)ny Siferd &1%ni ne
met hyl eSGErtl(xéLSS;an c@npdhedpr adMSt: oUtzaMrﬁéU amoen & . was h5~ rolyzed in a
simlar nethod as described in Exanple 1-5) to give the title conpound. M5
mz 517 (MH), np. 227-228 C. The foll ow ng conpounds (Exanples

327- 328) vexamprhele ¥r.onN7-{Br, 6A04 2h3 odiolyetirzalyan zal-, (12 (wraamb cadyehe t hoxy) ~

8- br ono- 3, 9di hydr o- 2H benz ran respectivel Kerrigan, F., Martin, -151
.. Thomehe Yﬂf?'%??yggggxwﬁ% 29 2219y2(222) |gn a similar procedure
as descri bed in) Exanp esaluEmBhEo% th€&l pPodulctO-db)ai K0H £ Exxael e qns

MH+mp C32729 1 | 6328397 15 Exanpl e 329:

N- (2, 6- Di %‘ﬁﬂ? E)g o?%) 1. (D% Bt lox n@?ﬁoﬁ?l“—'aﬁ pY?Pof yF §292pHEHal ani ne
The titl egpoaﬁ@umﬂemw@marmb | Bt arsedi Ifar et heich as desenubedni »Exanpl e
Zﬂgsggg (1%5(-@? but oxycgétb)gn )pyrHIr)o eéég?roopl G uRC dw(algr ogaag(rj S<acr|1§nttlhfel c). M5

N-(2, 6- Drﬁﬂk@ﬁ@@ena@yh)ea%@a5rdwe?chytc>9i g$oxazol yiy - kapheapbakaniamgs The
title corrpound and nethyl ester were prepared in a simlar nethod as
descri bed"hd EREHELE VISV L o iHRpEWRED, Effgccand water.  The

EtOAc layer was washed with brine, dried (MgSO,), 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]j-L-phenylalanine methyl
ester. ESMS: m/z 516 (MH").

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 1n 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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Met hyl ester of the title conpound: MS mz ~-97 (MH#) , np . 152 C.

Exanpl e 331:

N- (2, 6- Di chl or o- 3-bronobenzoyl ) - 9- (2, 6di net hoxyphenyl ) - L- phenyl al ani ne The
title conpound was prepared in a simlar nethod as described in Exanple
322. M5 mz 553 (MH+), np. 239.8 C. -152 The follow ng conpounds

(Exanpl es 332- ) £ p SGLi

Exampl e 2. TAE?%%SZSEQ?&SW%S - %Olup)d% 39 acgbnt{o?feﬁlgl\)?g g gﬁ aha gg)ngHSNH- 939
(VH ) 82. 833GH3S02Ns Y &FB} ng517 (fw/prn)79 N33?,9écﬁ13)thﬁsezh|ﬂnggzloM4++)(228 1

Exanpl e -

N-[ 2- Chl %S%rQO?yr% a sul%'o%y a no?BJéP]%oyﬁ%})fz (etsrtlefrl ugrn(()jmet ﬁylc)pﬁgnyl]-L-
phenyl al atiitte rEepuisite cahpdeand was prepared in a sinlar manner as
described in Exanple 3. M5: mz 591 (M#+), np. 119C. Exanpl e 336:

N- (2, 6- D chl orobenzoyl ) - 3-chl or o- 4- (2net hoxyphenyl ) - L- phenyl al ani ne The
title conpound was prepared in a siHABAE bhethod as described in Exanple 1
using N-(tert-butoxycarbonyl)-3chloro-L-tyrosine nethyl ester. ESM5S nfz 979
(MH), np. 131C. The foll ow ng conpounds ( @n es 337-339) were prepared
in asimlar nmethod as described in Exagphe ¥t - 153 TABLE 26 i C O ~ (

R50Me ~H COCH CI Exanpl eRVS r’dZC' o R’
N~ "COOH
H
Cl
m/z
Examples R’ (MH")
34 -0 (CH>) 3CH; 486
35 ~QCH,CH (Me) 5 486
36 -0 (CH,) 3CO2H 51¢
37 ~O (CH; ) 30H 488
38 -0 IN\ 521
Z
39 -0 EN 521
I =N
40 —0 N 521
U
41 Me 539
RN
Me” o
- N/)--Me
43 l,\/‘le 54]
/O\/\EN)
4 _Me 541




(MH) np., C337- COCHZCH3500118-119338- CO (CHZ) 3CH3528117 . 6339-CO (CH)
SCH355686- 88 The fol |l ow ng conpounds ( Exanpl es 390-342) were prepared in a
simlar nethod as described in Exanple 73. TABLE 27 Rs CI O ~ R5 COOH Cl
Exanpl eR RoMS nif znp., C( M) 340- CH( OH) CH3Me0S98121- 123\ / Me0

OVe341- CH(OH) CHzCH3 \ /502117-119 Me0. _342-CH (OH) (CH2) 3CH3528I 58- 1S9\

[ (M H) MO Exanpl e 393:

N- (2, 6-Di chl or obenzoyl ) - 3- acet yl am no- 4phenyl - L- phenylalanine -154  The

title conppypdoyes m%epamadz -3 iHHTd @b R{AAdUr £ @5 [ARSH/ Jl n xanpl e
80. ESM5 ni z 49 The follomnng conpounds ( Exanpl es 3 5) were

prepared i Rh@N¥if P&Fnérocedure as described in Exanple 64 u3|ng et hyl

hl or of TABLE 28 . Qo O
)CB92r{) Poraes 1155 I\/EOREXE% 6203 MIIBe 2 Y 3 2Py ARMR AT -

N- (2, 6- Di chirerpbahapyne- me(tzt,yé Glsﬁﬁtfhb')@yﬁ- MyparesiFesh ) floldlewdpbaltang ne

sequences similar to Example 1 but replacing 2-methoxy-
benzeneboronic acid with 2-formylbenzeneboronic acid.
ESMS: m/z 456 (MH").

2) The product obtained above (50.4 mg) was dissolved
in a mixture of THF (1.33 mL) and MeOH (220 uL). IM LiOH
(220 ulL) was added and the resulting mixture was stirred at
room temperature under N, for 2 h. Water was then added
and the mixture was acidified (approximately pH 2) with 1N
HCl, extracted with EtOAc, dried (MgSO,) and evaporated.
The residue was purified by flash column chromatography
(silica gel; eluent: CHCl3 then CHCl3/MeOH 10:1) to give the
title compound (46.8 mg). ESMS: m/z 442 (MH').

Example 46. N-(2,6-Dichlorobenzoyl)-4-[2-
[ (phenylamino)methyl]phenyl]-L-phenylalanine.

1) N-(2, 6-Dichlorobenzoyl)-4-(2~-formylphenyl)-L-
phenylalanine methyl ester (49.1 mg) was dissolved in a
mixture of anhydrous MeOH (1 mL) and anhydrous THF (0.5
mL)}). Aniline (58.8 pL), HCl (53.8 pulL of 4M in dioxane) and
3A molecular sieves were then added and the mixture was
stirred under N; at room temperature for 1 h, NaCNBH; (4.06
mg) was added and the mixture was stirred for an additional
72 h. The pH of the mixture was brought to approximately 2
with 1IN HCl to quench the reaction. The mixture was diluted
with water and neutralized with 1M KOH. This was then
extracted with CH;Cl, and the combined organic extracts
were dried (K,COj3) and evaporated. The residue was
purified by preparative TLC (silica gel) using CH;Cl, as

eluent to give N-(2,6-dichlorobenzoyl)~-4-{2-
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1) A mxture of 2,6-dinethoxy-4-(tert-butyl di phenyl silyl oxy)benzeneboronic
acid (3 g), N (2,6dichlorobenzoyl)-4-brono-L-phenyl al ani ne ethyl ester (0.8
g , Pd (PPh3) g (1 g) and KzC03 (2. 1 g) in DMEfH-O (20 nL/0. 5 nlL) was
heated at 80 C for 6 hour under N~. The m xture was diluted with Et OAc and
washed with water, dried and evaporated. The residue was dissolved in EtORc
and the solution was filtered through a silica c~el columm and evapor at ed.

The resi dule! RN Wk &G ¥/te § ry INH eranld -TBAr ey B2 M P ANTHFNeRY) westadded.

The m xturg i rregwd. ropmd-emgpature for 1 hour, diluted with water
and extract ed V\nnﬁ%) Et OAc. The extracf”was washed with wat er, dried and

evapor at ed. The?)r eBiaduer st huath fd g chyefdesh( bt 4nMg) 188 h&ﬁreﬁrﬂ'@@glr aphy

(silica g | u { rtz]rgegc_gn 1/ | d 5¢g
N (2, 6-di ?hr] o(raobgg;zn(l)%/% Og% d%r?et é%?%g bgr oigghe%ﬁr)n- lLephlenyl aI an~ ne

et hyI est @LXERNS w3 : aa@Gl(fNP#) to PH Thed prddhctAcsht-ai aetirapose (Atd5 Q)
was hydr ol W h Li i Si SCL. i a 1-5
ydrolpzad. wish LiGgiprg cﬁ‘}i@d gggfss%g} aggog\ﬁﬁ%é dramphg e l- 5)

to give 0.09 g of the title conpou ‘ e fol lowi ng
conpounds r(e@oaqvm esa 397uBb0} edeby pnépezlaed;aln zo Bim | afipgoédunéMadH

gesimb)edszf‘gl %gn%)‘l’e %— AﬁkEt%O\fﬁ,f% eotgg?awg@"-@%{m ~~"‘P?°q%/en1“§59 i

581 MeO ~509 (MHOMe 350 i 580 MeO ~ O I~ Owve -156

The following compounds (Examples 47 and 48) were

prepared in a similar manner as described in Example 46.

Example 47. N-(2,6-Dichlorobenzoyl)-4~-(2-
(aminomethyl)phenyl]-L-phenylalanine. ESMS: m/z 443 (MH").

Example 48. N-(2,6-Dichlorobenzoyl)-4-[2~-
[ (benzylamino)methyl]phenyl]-L-phenylalanine. ESMS: m/z
533 (MH").

Example 49. N-(2,6-Dichlorobenzoyl)-4-(2-(2-
carboxyethenyl)phenyl]}-L-phenylalanine.

1) N- (2, 6-Dichlorobenzoyl) -4~ (2-formylphenyl)-L-
phenylalanine methyl ester (51.7 mg) and
(triphenylphosphoranylidene)acetic acid methyl ester (75.8
mg) were dissolved in anhydrous toluene (1 mL) and stirred
at 80 °C under N, for 18 h. The mixture was allowed to

cool and purified by preparative TLC (silica gel) using

hexanes/EtOAc (2:1) as eluent to give N-{2,6-
dichlorobenzoyl)-4-[2-[2-(methoxycarbonyl)ethenyl]phenyl]-
L~-phenylalanine methyl ester (48.0 mg). ESMS: m/z 512
(MH") .

2) The product obtained 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 351: -

N- (2, 6-Di chl orobenzoyl ) - 3- (i (hydroxyi m no) et hyl ] -9-(2-net hoxyphenyl) -L-phen

yl al anine 1) To a solution of

N- (2, 6-di chl orobenzoyl ) - 3- acet yl 4- ( 2- met hoxyphenyl ) - L- phenyl al ani ne et hyl

ester (0.15 g) in n-BuCH (5 L) were added NH20H HC1 salt (23 ng) and NaOQAc

(40 my). Eh ture s ef e Wndt LVAPF Y dnre T si due

was di | ut ed(%v'di%l)k% CI—I~Cé:!LVéél ¢ Fuh% glfc E]% rungr Pj:sg an eéap%rggegga ﬁ

r esi due wasdpwiist ilgPnisyr prefpar atﬁ%(ﬂ'm@ )(si IBDES gelm/ 2| 4i8ht IMEDOAC/ hexane
:1) to give

N- (2, 6-di chl orobenzoyl) - 3-[ 1- (hydr oxyi m no) et hyl ] 9- ( 2- net hoxyphenyl ) - L- phen

yl al ani ne Eetalmpll eesitOer . NESVS: 6-rﬁ12cl919ﬂc(d‘dflﬂz)oyl )2)4The- product obt ai ned above

was hydrol zed with in a | er as descrlbed i n Exanpl e 1-5)
to give th¥1 d%ﬂxé'meth‘d'c(?_{fd]ené'@srﬂ rﬁa}] m(a)]fq( " Exanpl e 352:

N- (2, 6-Di chI or abenvanH ) - Bzil(nrmt h\(B)Q/ImaiI@r)letbyld do(Atehhaxfyphenyg| 5-L- phen
yl al ani ne }o a.sol ut |J§n _f L la

N- (2, 6-di & (15‘ SEERSEASY. ace(t IR ARG pHE RIS Y 15 h e G aRFhBY &t hy |
ester (O. b%t@)r i Iﬁ:{}lg(SlnLMemre(Sadrde)d MONEeH@:h.ﬂairte (v2#ls g} i apdd DI EA
(60 ny). The mxt re was refI f&kﬁ Zﬁ}f?nd evaporat ed. The kq(ﬁ' due was
diluted with*® e“\ﬁfsrﬁetd“ﬁ I\:f 1 TSR A VApoF AT RGN ThE FRsi due
was puri flae:dtbyiepraenar aheveniHt@resiva caegappreakteent : Eh@Ad/dwxane @ad)to

gi ve 0.058 g. of .

N2, 6- di CREGFABERDES {RAEHELT Bt A%y P RN EPEEy 1 | - BB 2SRy IR 1 22 pheny
| al ani ne ethygd est gigs&IMS: amha 53év(awblﬂ)a‘ted2) The prgdeatd obtmi pegdeabove
was hydr ol h sim | ar mann descrl bed i n Exanple 1-5)
to give 09 é&ﬁgodf’E’Fﬁéotyl)th 61(?on"ﬁ‘é(ﬁir?d) pflesrpél H -, np. 106.8 C.
-157  Thehkallawangd neonpeuthgs (E&&@Qlesopmepa@adll1EEsM$nIEm/£Etm®d as
descri bed Exanpl es; TABLE 30 MO ~ Rs | FO~1 OWw HRa F 353-356) were
in one of ‘AN&Y8)Exhnpl eESMB. CRORLOM z( MH+

) 353C00H ~S38232 35PKEX0 a0~ ob t bli HEd3 59880 ¥ "wbb3 B2t 1yzed in a
NVB356C00EL / " ~582226- N NMe2 HCL Exampl e 357:
N- (2, 6- Di GRISRBBeZ60 0 3F2 06 5GFHBF Aok Fo Example 1 to give the title

(succi ni ncdapehiyl Jpheny)].- Esplanyl/al amiong (1) LRBAD) (0. 13 nl) was added to
an ice-cool ed solution of
N- (2, 6-di chl orobenzoyl ) -9-[ 2, 6-di net hoxy- 9( hydr oxynet hyl ) phenyl ) - L- phenyl al

ani ne tentxhp yé SiterNL2506“@hchﬁ6&@ﬁ%ﬂ!b@hqsﬂhw@& (175 ng) and
succi ni m de in_THF (3nlL) under N2. The m xture was stirred at 0C

for 30 mi Ame ﬁd"w?ﬁﬁdlt)Bhﬁddﬁﬂlré’nﬁéﬁﬁﬂ’dﬁéaé!ﬁd’est| rred for 2h. The mixture
was partitioned)between fzd@nd Et OAC, and 2t ke AR EaYLSy WASs expract ed

with Et OAC. The conbi ned )

{(hydroxymethyl)phenyl]-L-phenylalanine methyl ester (0.15
g}, CBrs (0.22 g) and PPh;y (0.173 g) in CH»Cl: (5 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)- —[2—
(bromomethyl)phenyl]—L—phenylalanlne 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. DMEF was removed and the residue was
partitioned between EtOAc and water. The aqueous layer was
separated, adjusted to pH 4 with 1IN HCl and extracted with
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-158 organic layer was dried (MyS04) , and concentrated in vacuo. The
residue was purified by preparative TLC (silica gel; eluent: EtQAc/hexane
1:1) to give

N- (2, 6-di chl or obenzoyl ) 9-[ 2, 6- di met hoxy- 9- (succi ni m donet hyl ) phenyl ] - Lpheny
| al anine tert-butyl ester (138 ng). 2) TFA (2 nL) was added to a sol ution
of the pr obt ed ve (! ( ) he m xture was
stirred a%&%omte?p%r at%?% (l ggéﬂgl’a gg%ﬁég £ tirjﬁr_e bfésnedon%éenfegat ed in
vacuo. TheMasi) dLEG'ldNaeVppIOIrfalted by T:béurmsaldmerravtecﬁgr;apttwfxai | bgaHtger;

CitTo conpiiha el m) et e ERB® D ool {@E%EW St Sa5° "

N- ( 2, 6- Ditcid 1o obemzeyhd - 9 E2MB+ dmvfet ey -(IMEBarét hyl - 2, 5- d| oxo0-1-im dazolid
i nyl ) met hyl ] phenyl ] - Lphenyl al ani ne The title corrpound was prepared in a
simlar procedure as described in Exanple 3S7, but replacing succinimde

wi th 1- methamhdygantoi nu-np, 62886nh168Mbendby 1629 -[(bkNakboxbyaanl e) 39:

N- (2, 6-Di chl orobenzoyl ) - 4- ( 6- met hoxy- 2hydr oxyphenyl ) - L- phenyl al ani ne

N- (2, 6- JIRHDHBEHYRR ) - 4- (6- met hoxy- 2- hydr oxyphenyl ) L- phenyl al ani ne et hyl

ester was hydrpj yzed wi tyh (ki @Hpi BhaosbBehabyrgthodrasocemngephbrdlh n,Exanpl e
1-5) to give the title conEound n’E 224.9C, ESMS: nmlz 460 (MH), 458
ester

(MVH) - E@ﬂﬁﬂx#q&ﬁplne hyl (104 mg) was dissolved in
N (2, 6 D| I I,y rax I hemydal an
2,6-D (ne oxyrret %)%)Iéazégeggfgﬁln% wﬁog%%ug)mms@cou%rg%% (?10

N- (2, 6- d|°cb|I ot @benzey | o-fO kKnhdl ugeanet ham)esulnf Osny}n)xtutyr&m necetbyé ester
in aS|mIar procedure as descrlbed in Exanpl e %9%0 afford N -159

(2, 6-dich %}%béhtomd AYPEEE- df ¥t h‘&ywé?ﬁomeﬁhe §9 | Y&yl 2l dni Re et hyl

ester. EQMYidd z H2 (tMéf) -reBu o rdy SO ULt Fe ofwatshesmﬁ@du@t gbt akpgd above
(0.076 g) in EtOH (5 nl) was added HC1 éQN i n di oxane, m.) and the
m xture WEPRGEYEF Lﬁfﬂ"era’NZa?‘&tHOﬂBﬁr at FBBrﬁT‘féFrﬁé?aT’ﬁFefl’TFl%rﬁijxture

was evapairtfyt ocdivee and washed with acetone. The filtrate was
N( 2, 6-di chl or obenzoyl ) - 9- (2, 6-di hyroxyphenyl ) -Lphenyl al ani ne_et hyl ester

(62.6 ng)ta’m/supm‘«zltémwew) a The ddfd&dctt ©bERPREYIBBEGEYCEH 62ny) was

hydr ol yzmmthNLi Gt ( 33. 8,78) é@tﬁaét@al ahmnrme;roz@s degeri bedlbi Re&xanpl e
1-5) to give N-(2,6-dichior obenzogg 6- di hydr oxyg)henyl) L- phenyl al ani ne
4

(58. 3 ny)EXtEREES nyoraasining) (Mg {Maﬂ)d SYRPO Refld¥entes Btafpl es

Ref er ence, x gy & ikq &rﬁc&étmlQrgpﬁnégngl@@reawmacwmg toluene then
1- Brono- 2, 6-di chl orobenzene (2.00g) was dissolved in freshly distilled THF

(7 nl). Thizradient onf wae laGaedE B 7e@ At ROBAEL) (253 AR Dfuent. BM

sol ution 4;n,hexane) W—gﬁd@ddﬁéﬁpMéﬁeBQO%bJ? gol gl é@ky&kpgh@ngﬂ - The
m xture was stirred for mn at - B ( was added.

The resulRheRy kAbanime iathy} oo ¥ o (har th 19) ro%%M@ enpéf af (# e(Mhd stirred

overni ght. Watgr wag.addedqand tdi 65t hRE A XI4Y enyasositeged fop 0.5 h,
then acidified with HOAc and extracted with Et OAc. The organic |ayer was

further agHdaRmwimanngn érs el bribped Her eBxampboa) £pl gbyedthndtébhpor at ed
to yield Al of p@q@mb@g@@l Cnpsi f5616ng) . Reference Exanple 2:
i

2, 6-Di cyano enzenebor oni ¢ ‘ac -Di cyanobenzene (1.00 g) was dissol ved
in freshly distilled THF. (70 nL). This solution was cooled to -96 C and

LDA (4. 2 ffar@fi 2 AV $Q1 1 0rp; defo AGYER, 8) PPYh SE2 L pyt he - 160
benzylcarbamoyl) phenyl)-L-phenyvlalanine.

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 (28B.7 uL) and benzylamine {14.4 plL) were added. The
resulting mixture was stirred at room temperature under N;

for 20 h, diluted with EtOAc and washed with 1N HCl, satd.
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cold solution under N2. The m xture was stirred for 30 mn at -96 C and
(Me0)38 (1.3 nL) was added. The resulting m xture was allowed to warmto
roomtenperature and stirred overnight. Water was added and the resulting
m xture was stirred for 0.5 h, then acidified with HOAc and extracted with
Et OAc. The organic |ayer was further washed with water and brine, dried

(MgSQg), fi red and evapqrated. The si due was taken up.in R2C1~,
filtered t\;ﬁ#(z:\/apé'?éfaéd ?ggyﬁ)ell-]cfl%‘, 6- dirrgf?an(?tggﬁ?éﬁebg‘rg%%?c LG g?ﬁ}gg g).
Ref er ence(dxsop| earidl ey dpd aeddoxXyFHe prepytibenpenepordfiiedachdoudh a

Et hyl tri phenyl phosphoni um brom de (9. 69 di ssol ved in anhydrous THF
(70 ) GHLA%h ARt e bl waeg bexoacty Rt ZEOL RS of 4" P
hexane) wesuésitled dreopwi se gndet he rresuybt iera imhitctiodenas yat i-ar¢d-gi-r oom
tenperatyre for 3 h. The nm xtu s, cooled to -78 and a sol utign_of

5°5 ai e ks annyherpen g P oRnEgaelantae (T Eabhdddl” oThe

m xture wep) Altoved hozvweem wpHt) 0, room tenperature then stirred overnight.
The m xture ﬁ concentr at edt and the resiéjue was tahea ug Wi%h AcCEt ,
washed with wafer &5 BFPABCEdrPRP YN0 ACCYT | ¢ér%ed" BRECEYADSr dtkd? The
resi due vasnpudit frveehdy £ dddc ehiseaat ogr BrByp(si [1i ca gele ehwenttilbexane
and AcCEt 10:1) to give 3,5-dinethoxy-1-(1-propenyl)benzene as a m xture of
cis and t“ro@.{%"‘i’%‘%nﬁgé'fﬂ‘ig g';S.Méﬁ “T%% p&%auéﬁﬁogt ai ned above was di ssol ved
in EtOH (60 _ nL) and loo Pd/C (215 ng) was-added. The m xture was stirred
under H= atnosphere for 19 h. The m xture was passed through a silica pad
usi ng CH~Cl~ abheofodhevinpdcerapyprdted Beple 24-59) weré prepared

3, 5-di met f10xy;s 15@59@(?&@?%%e1§|ag6deg§cr§9>e3h§npﬁ'.§ghl§1le0§§a:' ned above was
converted to the title conpound by follow ng the procedure simlar to
Exampl e -161 7-(1) but replacing 1, 3-di met hoxy benzene with

3, 5di net - 1- propyl benzene. . Ref er e 3 w_

2, 6-Di rrepﬁ%%(/m-b?rgfl ulgrE%r‘e?ﬁ%%éin%rene%g%o ?gpgci[g 1(5\]

3- Met hoxymés:Ky ¥ ¢4 thrmoyk) plyén whl 1 reh¢ by Y2 Laag nsus féMbedmiyra 20% HCL (200
m), stir“ap r{u?'r 30 min, cooled to 0-5 C and diazotized with NaN02 (2.17 g)
added in smai Bo‘rtions. The m xture was stirred for 30 mn at that
tenperature and added dropwi se to boiling water (200 nL). The m xture was
refl uxed r 1 in, al t ool 1 t,enperatyre and extracted with
AcCEt , drElg)ga F(%ggb%),ﬁﬂ?‘\t,%?%ﬂc alrclo %k\)/%'gzoér;g?gd% I"p%e(rﬁegi due was then

purifi ed Wyt wotarverdy bnet gy BpHly-gisehy tal geineel B8M6: héxahd3aMHd ACOEt) to
gi ve 3-nmet hoxy-5-(trifluoronethyl)phenol (3.6 g) 2) The product obtai ned
above was dissolved in acetone (20 nmL) . fC-C03 (5.18 g) and Mel (I.75 L)
wer e addeskamihiee n% &t Ul - (as-Bich Y@dohwdeoy NP-at [RodM-t(@aperature for 2

days, evaporated,, .taken W t ter, {50 cted wiih. 12, dried
(Nysoay | BRI I ettt e St B Phbay SX0-AThET, Eai; ok

chr omat ogFGiptH*0si | i ca gel ; eluent: hexane/ AcOEt 10:1 to 1:1) to give the
desired 3,5-di net hoxya, a,a-trifluorotoluene (2.97 g). 3) The product

obt ai ned above was converted to the title conpound by follow ng the
procedur Exsnplars5t o Exahpd-Diclgrdtnzepl actn@2t [B8-dBret hoxybenzene by

, 5-di h -trifl I . o 9L, 3-Di
i ot howy D EaRe LA by Bl S SBRER B ATRD EaR ARy 47 H: ssol ved

in toluerel§ 5Mu}). and et hyl ene and a catal ytic anount of p-TSA were added.
refl uxed overnight using a Dean Stark >xolan-2-yl ) -2, 6(3 g) was gl ycol
i6.8 nL) The m xture was apparatus and -162

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-(2-
morpholinoethyl)carbamoyl}phenyl]-L-phenylalanine. ESMS:

m/z 570 (MH').
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evaporated. The residue was chromatography (silica gel; eluent to give

9- br ono- 3, 5- di net hoxybenz~ (2.63 g) . 2) The product obtai ned above
procedure as described in Exanpl e conpound. purified by columm hexane/ AcCEt
5:1 to 2:1) ~ldehyde ethylene acetal was treated in a simlar 7-1) to give
the title Reference Exanple 6: 2, 6-D net hoxy-3net hoxynmet hoxybenzenebor onic
acid 1) To anhydrous K~C03 (3.55 g) in acetone (10 niL) under NZ was added
2, 9-di met hoxyphenol (3.3 g, J.O. C 1984, (@, 9740) in acetone (20 nL).

Chl or onetByampeehpl .etNhdiZ, (6rD1@hr119)rO\N@$12@d'déd4dr[é’pw se and the m xture was
stirred a I ated to 50 C for 29 h.

Addi ti onafcégg%%ﬁwgp%%wlglj L lp#%nyl%ll%{r}ll %t her (1:79 nL) was added and
the m xture was) stirred-f(@r, canidtdhdro rebéne nedo y30 —@—ar?dce\mmry@hedyl'rh& resi due

was taken wat er an tracted w The e .ract dri ed
(MyS04) , ‘Ig)?g@gaﬁﬁﬁeev%gpé{ ed®> ré’i?dé TAE S f i elcfs V& ngu
chr omat ogixa}pmrréasl i'maFge(Il ﬂLuentCaﬂtejwﬂehAm{ﬁazzﬂel t(661Q: Ing )t owglsue

1, 3-di net hox t hoxynet hoxybenzen e product obtai ned
Shove et hREY R SRR BT 4 et sl corfh sk s et ae ahaed)
repl aci ngv,l,foxli ek hoxgmhenz enehbyrdx3ddi negl%omquéﬂsatshemyuehbw oAigbenzene

to give the title oun ef erence Exanpl e

6Tt hoxyl, B Sar DAt PEOBrGhAEeabPg. B> Fred for an additional

1, 9- Benzaziz oxan- G-EHébQ%ialﬁiiﬁm/d&a(s5 20ey) v aditssol ViEdhl rEd‘QHQ‘]f (6Benl)
cont ai ning conc. H=SOO (0.6 Q. C an aqueous S tion 30% H~-OZ
(9.7 ) TESTAdbed'dD t‘“1(‘?§hrﬁd><t%ﬂ& ovet BCHinutds: ‘f‘ﬁ%cﬁ)i 1A%t Ra&LPRar med t o

room - 163irié@Mm@igdaine, asdi rdvetbora raddi ti orad lgsmda@d wapphatededThe
resi due was taken up with H2 ang extracted wiith C.Z. The extract was

dried (NEZGORAy9htd| Félléﬂaaﬂﬁ eGapBMat Bal”?héorléﬂ’&dgt%g paritti @8 BY col umm
chromat ogs Ryt (Sil | caogel ebueat hexane 2t @- a@&ama/rostea%y;%)l)q ~{o-gi ve

6- hydr oxy- 1, 4benzodj oxan ESVMS: nfz 153 2) To the mxture of
the pr odLﬁrW%YhEHeﬁwé\)/eL(ShSSYé?laR?C‘BB T?tﬁyb) S - Bd4Nt (186 -ng) in
DVF (10 rdgmavaspagdded:i eganet hane (2.3 nlL) and the m xture was stirred at
roomtenperature under N2 for 29 h, filtered and washed wth EtOAc (3 x 15
mL). The filtrateThes NEHEET wPrPkabPeAe, 2RRYRd 8 e YRESSYZ e da iyt th

concentr aled. o_irh‘}‘;.lb@ls'lqpea"\@§ml?!k'ékfh@gn@f &l mmrwaatmr@pm (8ih.~ca
gel, eluent hexane to hexane/ Et CAc gi ve_6--net hoxy-1 EBgnzodl oxan

(3.25 g) tOEENE WRe téPlenFrypouny mi érﬂiabct E§HEai nég é%véMbl/a)s
converted to the title conpound by a simlar nmethod as described in Exanple

7-(1) . Reference Exanple 8: 6-Methoxy-2net hoxynet hoxybenzeneboronic acid
The titl| &x¥mpbrinel wa-prepaPé@hipsabenreyhdxgphéndliNpy a sinmilar nmethod as

descri be@néﬁhﬁ?&@uﬁ@&ﬁ 8APb&mBy1 Rehenenger.ExaaRy€a?
2, 6- Di met hoxy-4-[ (tbut yE)(I p eng/l BS/I F@ 9 ; Egs bgnge?lre]%)r(;?om c acid 1) A

m xture of 3, sLi met hoéytﬁénﬁyPlahé@ﬁepeogoalgy4-t<2beﬁybow9h@ny|lé| Lyl

chl or i de difrd9) S aA0Ae | Thoarel € d3u28 Q)57 1 D )( 6Qal) awdsothets ednat room
t enperat ure for was evaporated and the residue was purified by

col um cfﬁWW%pﬂWE( silli cal el Caélh?@mldlﬁébéé‘r?éotl@ hé%ane/ BIACWE280) to

yield 8.y - Qh@%l!a@esye 1nh6t bet yLdhphenybshl ybapyraetbyl [,heazene.
ESVMS: mlz 907 (M) .
N, for 2 . Methanesulfonamlde (17.2 mg) and DBU (27 uL)
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 1N HC1l and then brine,
dried (MgSO,) and evaporated. The residue was puraified by
preparative TLC (silica gel) using CHyCl,/MeOH (100:1 to

10:1) as an eluent to give N-(2,6-dichlorobenzoyl}-4~-[2~[N-
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2) The product obtained above was treated in a simlar procedure as
described in Exanple 7-1) to give the title conmpound. ESMS: mz 451 (MH).
Ref erence Exanple 10: 2, 6- D nmet hoxy-9(t hi onor phol i nomet hyl ) benzenebor oni c
acid 1) Thionorpholine (3.4 g) was added to a sol ution of

3, 5-di net hoxybenzyl chl ori de (2 g in THF (25 nL). and the m xture was

stirred overnight at, Xoo erat Th ri.al. S re ved
filtratio mgghgpﬁeurllﬁ Fa )e vvas‘—meo uJHcPr 't eygl]s-fllh—e%er@;gﬂea%mlé’s purl SL

col um chestatodBaploy mgi.l |Et$4£g:elm/zelamtcwEt)QAc/ hexane 1/ 2) to y| el d 2 g
of 3, 5-di netho thio rphol i.no-met hyl ) benzene. ESMVS 253 M, 2)
The product Ob?il nlrége a85\9 ?%?ﬁ’é%d ﬁ%gvgi M h Orl%%l %ﬁe yat E]es3cr| bed

i n Exanpl eq7- bf tioi@H vent he stnntﬂlezxcmim&wnd aReﬁesenmlee&xanplEe(ainble 1

2, 6- Di met hox [ r.t tox car bony per.azi et hyl ].hen bor oni c

aci d The FPt ﬁé 80%‘3&% {ﬁé Y mi ‘pfnc{‘g%&]&%e éﬁpgescri bed in
Ref erence Exanple 10 but repI aci ng thi onor phol i ne V\,i th

N-(tent-b tox nyl ) pi_perazi ne. The f ||OWI ounds (Ref erence
Exanpl e 12% %i 22 r“’)rﬁr &M S Qg (¢escribed in Reference

Exanpl e 1ﬁebyios<eph@eﬂyrlg _mpmg}fygm_ldﬂe,ém t h t he reqw site am nes. Reference
Exanpl e 12: 2, 6-Di met(hzo (%]lﬂ (di et hyl am no) net hyI )benzeneborom c acid
Z,

Ref erence Exar’rﬁl e Ms: LRst MR ER Y i g TRA ey Ridndr ot aci d

- 165 %Béﬁ@@ﬁlgﬁiﬁﬁ|em%Qh yl ester was prepared in a similar
2, 6- D net 9( nor phol i nonmet hyl ) benzeneboronic acid Ref erence Exanple 15:

2, 6- Di met g% lQn[ (tESP bergy| dfﬁlcﬁélb&ji ny? ) BBeRDE ¢ bénzeénefdrontt aBPd 4)
Ref er encebasa@faggaé@ngZ 28 RIS AH et ATdeo Wikl Janzeneor oni ¢

aci d Reference
2, 6- Di net hbi?QQE[’EQYtleFPerdﬂ?car bonyl pi per azi nyl ) net hyl ] benzenebor oni ¢

acid Ref er enceoFxayl ﬁ\e%% 12 Bt RIS (RIawdr ayeteindr) Weym oni ¢
acid 1) A solution of g di net hoxy) phenyl acetic acid (lwég in Et 20 ( 100

ml) was cBl &d sigidac mrﬁrwm de3pripet 50r EBaBPAR) &@ded.-eIrh

m xture wageWar ped t:gmbggmdterrwp@;t Ung Angsstivgred for 5 h, whereupon the
pH was adjusted to 5 using HC1 (1 M . The m xture was vvashed wth

H20/ Et OAc and the organ~.c | ayer was separated. The aqueous | ayer was

extract edgyhif1 Et @4¢. nIhe -gaibidned eneaiven nsqwgpe dried (MyS09) and
concentrated I n vacuo to give 3, 5di met hoxy-4-(2-hydroxyethyl)benzene (2.8

g) as a cfiﬂ‘aﬁéoﬁif@ﬁ@eb’l)Z}J‘Phénp’rl@d@@tlf\ﬁas treated in a simlar procedure as

described in Bxamphen{- 1b. 408l & W8 ildR compoyund waRehsr ence facapl e 19:
2, 6- Di met hoxy-9- | ~ert-butyl di phenyl si |yl oxy)benzeneboroni ¢ aci dny22s1
| yl

m xture of°3, 5adi meahbxbemzy| o4l colbl ( -G aye - drédtriehepzadilphd
chloride &@tﬁ%x?éhéﬁ%' fftd%%@n‘%zl(a?ia%ﬁnga) 'm@tQP"f (@Qté@) Wesoptidyed at room

tenperature f was evapor at ed he residue was purlfled by
col um ch@%hﬁ@égpépwyoﬁsﬂlﬁ%anlg)elanQ’eI teat mileREMAeVEd Stirred at room

temperature under H; atmosphere for 3.5 h. The mixture was
then filtered over Celite and washed with MeOH. The
filtrate was evaporated and the residue was purified by
flash column chromatography (silica gel; eluent:
CH,C1,/MeCH 100:1 to 20:1) to give N-(4-amino-2-
chlorobenzoyl)—4—(2~methoxyphenyl)—L—phenylalanlne 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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- 166 hexane/ EtQAc 20% ) to yield 8.5 g of 3,5-di nethoxybenzyi

tert-butyl di phenylsilyl ether. ESMs: mz 407 (MH#). 2) The product obtained
above was treated in a simlar procedure as described in Exanple 7 to give
the title conmpound. ESM5: mz 451 (M#). Reference Exanple 20:

2, 6- Di met hoxy- 9hydr oxynet hyl benzenebor oni ¢ acid. 3, 5-D net hoxybenzyl

al cohol was trgptedei Braqscl bataphegedypeeassdeschighed ds ipmdlyeet t 0
yield the title conpound. Reference Exanple 21:

2, 6- Di met'hbily- IR oxyheMi/BEFenBbsFBREC A8i P THEET113E RN ARas
prepared §&s@y sholl ah nethesh@sidsscri btk i Bobyanpl evals f Eefibved, and

2, 4- di net hoxybenzyl al cohol . Ref erence Exanpl e 22: _

1- Br ono- 2t e di Fes haRg- 6¥afandhenfbkedTolA sBPhEFfon dfe mixture was

3, 5- di met hoxypepzani tsi |6 @ndte 1GH26HZ 6100 #h) 1@ adoed Py Edid)i um
tribromde (9 g). The m xture was stirred for 29h at roomtenperature then
washed suexesa¢iedy wiithh BEORGUs INARCO3IMIRier and BYaReTadq%ed ( Iyso4)
filtered i §Y&p e est WHEu YRS L1 ¥shakhi zgd) f rom & Clis s

hexane tog%jle délt ﬁ‘reaast’ti ?Pézggﬁgou%d (1(.3\% gé. Ref er en(ge Exanpl e 23: iy

N-Al |yl - i@ 1/ MagtbxyEar bbngis- Gy oWl G- BP nELRNEx Y4l | FAEL1E) compound

3, 5- D net hoxyan ki neg6Mso5n9) Was @iygsol ved in CHZCl~ (100 ni) under NZ and
the solution was cooled to -78 C. sol ution of tetrabutyl anmoni um
tribromde (25 g) in CH2C1, (100 nL) was added and the m xture was stirred
at that t ratu far . 45-m The i t [N UR .0 room
t enper at u*?’g?’% ?‘%r%gd Bmﬁl.cgllﬁrgng éﬁ%?gﬁgaw%gw%&ﬁﬁ)%ﬁ\pﬁef.ﬁTﬁe
extract wazd-methoaypzedyi t h-ghéhWaHhmhae extracted with AcOEt. The extract
was dried (MySD4), filtered and evaporated., The resi due was rified by

col um chr omat brbadﬁﬁ??%gi I(;}éa | Y Tu@ﬁgzedhe&oan% PR A 18?0N2':(é")' to

gi ve 4- br 9aDn S~ 5= 6h 8L BBXN 3P| 1 | ne- (B-détWdxyRhed @) proguehyobtianned above
(3g) was then dissolved in anhydrous THE f2 ghL%ﬂunder N2.and DI EA (5.4 )
was added™®®hgbl ueSERrof Ret&r tDBlt yr di @dgbv % (3%5eCY) i AlanMdr ous
THF (20 niyn¥asnadgechand tBe.Bi Xt yr.e. wasTaki rresunt185 Gufofude 5wdays. The
sol vent was evaporated and the residue was taken GUI*E \glith AcCOEt ,. washed
successi VEFYEEREhatN 4RO PP RaHED3 JRAHr iNe. fo%he orhafile Fayditafhs

dLi ed (N%Déx%], cf(HEctil;,{B,r e\daéll:iléide?kalﬁﬂr althx\edHCLTh/ewe%Eirdgedm@éd pumMglsiogd la?no:,lol uLm
chromat ography (silica gel; eluent hexane /AcOEt 9:1) to give.a solid. The
solid waseY?PPIRtedd wPR KesdA¥et Haﬁeﬁé\féé%iﬁﬁﬁfﬁz%-f‘erstl-?bﬁf'ylgel

di carbonatgr @ns Ndligid bahigxycasbony - 410eal0- S Sdivieet Rexparihlliore-was

i sol at ed 1&3}%/ filtration (3,67 gé. 3) NaH (600 0.525 gg was added to a

sol ution Of/¥neipebaaresebanrn %f“h%%b%e%%hhyﬁ?é STHRPHVERERYS ) & L) and
the m xt gsﬁer\!\@ﬁaﬁéﬁiﬁ@dmé@ﬁya éeve i nsit 5. mdy | yEshsominde 6b513mmt) . was
added and the mi xture was stirred at room tenperature overnigh

t, .
concentrated afd The rREIME waktpEPPEi @POWF & SImR YORCInEaSshr %phy Csili ca

gel; elueny: HexpRehAcHEL 4ihki1he diavdekhe st idds commound €2891@) .1-
Synt hesis_of Benzoic acids: Reference Exanple 29:

9- Ami no- 255- dichPérebehl®i tidcial FEPRPENESfidr4 M9y ESMS: m/z 503

2, 6-di chl gg@+y4- ni trobenzoic acid (12.8 g, US patent 3,923,475) was added
anhydrous CH~Cl= (60 nlL) and thionyl chloride i40 nL) then the resulting
m xture was refluxed for 19 h. The m xture was allowed to cool to room

tenmperature ang,&VePPT gh ey AdebshRaal (Eknkdre£1050k3 ) WaSre prepared
in an analogous manner as described in Exampie 64.
Example 65. N-[2~Chloro-4-(trifluoromethanesulfonylamino)
benzoyl]-4- (2-methoxyphenyl)-L-phenylalanine. ESMS: m/z
557 (MH'). MeSO0,Cl was replaced by CF3S0,Cl.
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- 168 added and the solution was evaporated. MeCOH (100 nlL) was added to
the residue and the mxture was refluxed for 17 h. The m xture was al |l owed
to cool to roomtenperature and placed in an ice-bath. The precipitated
solid was collected by filtration to give nethyl

2, 6-dichloro-9-nitrobenzoate (10.8 g, 800). 2) To a m xture of the product
obt ai nt(ad a:b@mplénhefa mw%z@gcmlbrwafll—a@dgd?@cﬁﬁhdd30]!‘51:&%6\)&935?@1(]9—54-g) zn
wat er (100 The ture was re xXe or 2 irre t m, .

t enper atufe” ’B%EPﬂi‘éﬁ V&I’t‘ér‘@g‘eé‘ﬁf& gé‘ﬁdé‘r‘f’t'r ate e r'& u@gag@”d’issol ved
in 1IN HCIM&28r my)as §éﬂ,1,§@@df1@y Rtbcooeutral i zed wth | oo NaOH and
extracted wwth AcOEt. The extract was dried (MyS04), filtered and

e: ~aporated. The residue was recrystallized from AcCEt/ hexane to give the
title conmmglu 9869). - Refaer[ﬁn@ale&ml—e(a&tﬁaamm barfzdli IgM o1 gbenzoi ¢
acid and 9-brono-2, 6-di chl oro benzoyl chlorid

9- Ani no- 2PBERIPERPREBYENZ B Ehﬁeb’é{allréf’l’ny‘ﬁ esEiS@’fS (1“‘66 457 VMY susieRddt i n 90%
aq. HBr apgsthephxtdr gywasceool ed Ito 0-5 C. After NaNO- (376 ng) was
added ~n snmall portions, the mxture was stirred for about 5 m n. Copper
(100 ng) was added and the m xture was warned up to 100 C. The m xture was
then sti rEJ@an?le]-@@ thgﬁ @QlEEl.ra,-zde(b@tn%d@stdlﬁ/&{ﬁrar@nd))@@rfz&ﬁle}dwth

AcCEt. The extract was dried 04) , filtered and evaporated. The residue
was purufl%un%\yh%mhﬁnzzmohapbenaléwaoérlﬁ ca Egd1S: eleht : Sthexafdiand AcOEt

50: 1) t U §6,Or hr -2, s i g hb o olpesizai ¢ acid methyl ester (1.07 g). 2)
The product obt ai ned above (1.06 g) was dissolved in THF/ MeOH (50 nL, 6:1)

and LiOH (1M 7.97 nL) was added. The mxture was refluxed for 1 day,

evapor at eglca il B, 1 S| AUEHYBS oL 8kER 4Bk oYAN e (SO M) and aci difi ed
to pH < 2 emxture was extractéd with AcCEt, dried -169

(MySQY) mﬂ}n@xmhawlévhp@hawéaﬂéngn@e 9- br ono- 2, 6di chl or obenzoi ¢ aci d
0.94 3) T b C 0 nmL
( g). 3) Tpac %ﬁl 3 gxrlf?%.ygll%o%;y%% e Obigi Ji'e‘ﬂxf} Qs 'd ?% 12 (20 n))

was added t hi onyl m xture reéefluxe
evapor at esblanidogoevapor abéd with Cﬂzccmzamngx—\Zechlorobenzoyl)- - (2—

4-b 2. 6-di chl b hl Ref :
2, GrBWEhI%‘?BhéﬁW}g‘%’g}kggéﬁ Bf’%négﬁgaf)m@edﬁlr nogg 68}%2%6 obenzo‘?c acl d
met hyl esimiyd fobs gMewas (Qusgendeddi nh20mikEh (25vad ) sandrsti mted-daon 30

mn then cooled to 0-5 Af ter _sl ow addi tign, qf (1 the

m-. xture WASPSEFFPER fu <) bﬁﬁ taf }tﬂ‘(hag temQJngf url}\gal}%r?ﬁ dgg}“? bo=1ir~g
wat er (50adadgd. sToelyi ahurehmlkhemereblsu»emtrfa@rtez twital [Eov@eet .t 0 ool to
room tenperat ure and_extract.ed wlt |ed filtere nd
evapor at et CThe" T e&Fafe SRES B i erdleb % %;g)é‘r at?é%/g‘%%z)?gﬁ 1éga gg]ihae

el uent: GECld)etvagi perz,fléddbycMmpnﬂdntyﬁve)x‘ybénz(cudiaei @erret hydirest er
(275 ny). ?%()51 z%gfol ut i on t he product obtai ned above (265 ng) in

THF/ MeCH r%JItTLN NaOH (3.6 nL), and the m xture was
refluxed for IZiﬁyrhéLl\bNaﬁ]:ttBOBtat.):e\ﬂ/aabad@edwaandlde@lmizetdmaMHsLjr@lI uxed

for another da m xture was evaporated and _th wa en up
with watet? %C%HH?%H TAPRF <23 ﬂne?ﬁg {) RYAET gr’f&mé)xter act eé’ \A\ﬁlt(%éA?&?
cont ai ni ngilé i ¢dhpo@nduin? 4 ohg MeCESMSTha/exded8ct(MNas . dri ed (MyS04),
filtered and evaporated to give the title conpound (248 ng). Reference

Exanpl e 27: 2,6-Di chl oro-9-fluorobenzoic acid. 4-Am no-2, 6-di chl orobenzoic
aci d net hytamsier (0.5 §) [Pashivspenddd-inethyd tHEburkld dd))bearmbysitli+4-ed for

ggrm gntshF?hrgOﬁil’?e(?W}éeU\ég crt‘l ﬁ‘%ghggdéél %nno;t N?Eg; géﬁgeg% ulrg Sglralal:ool ed

~1BF4 (0.96 nl)) waseaddedsandibhegand?@ (43 pL) was added to a
solution of N-(4~amino-2-chlorobenzoyl}-4-(2-
methoxyphenyl)-L-phenylalanine methyl ester (55.1 mg) in
anhydrous DMF (1 mL) containing DIEA (22 L) and DMAP

(catalitic amount). The resulting mixture was then heated
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m xture was stirred for 30 mn. The resulting precipitate was col |l ected and
washed successively with cold water, MeOH and ether. The solid was then
dried over .cong. H2S04 in a vacuum dessicator for a few days. The solid was
heated with a Bunsen burner until all the solid has nelted. The resulting
fumes were collected over water (distilling apparatus). The product was
then recower e3b Wit hufitie © NPhéogollvent MSeeva:p(oﬂah@d arick trniex arnelewps oduct
was purified by preparative TLC (sil.i Lient hexane/ AcOEt 50:1 to
20:1) to l\}é‘t?(g ‘&IIE*PII‘BF@AﬁJfI”GéPSSeﬁf& %&ﬁa& Yet'Hyih &Y diCko43atd) . 2)
To a sol uwamcgf tbha pkadect, obirdieaed @®R) (233dNUvhpoiilddwas agged TVSI
(169 nL). The m xture was then stirred under t~2 at 50 C for 2 days. Water
was added t@%d AU Wt BRELhagdsPyr PEgPRGA YUYe TN GHCHS Yo arge Wasu aidiéd and

the m xt ucg,was,/gxbnached 14 t Bs AgGFte 1 Jdyer exbr agily aag- ﬁfl&%&%@sﬂé‘rh-
filtered and evaporated. The residue was purified by col uim chromat ography

(silica ngt@WOUM@IW@h‘d‘I‘eh%)m?%h%i‘wléh?‘hlélh]ﬂe compound (38
ny) . Ref e RGE 1R %ﬁiet#yﬁléﬂ@r%é? Im@;olmmaw@)wz Js;)amd 1) A
m xture of 9-am no-2-chl orobenzoi c acid nethyl ester (0.5 @)

2- chl or oet hyl i 0t hiTbeyappeaucd. 2 radngdh ?IEIPVGZOW%) h/\ka%forléfZIQg(eeInfo@ 29 h.
THF was d'sawlllla%d aad L.Qe £§S'o%lé%r%douahfl@@m&o%um&h&ﬂ@wg{ﬁ@hy
(silica gel: eluent: exane EtOAc 3:1-1:1) to yield

2- chl or o- M@MW@OIZIZW(I avd )no) b&roire/ act B eyl ester (74 ng). ESMS: miz
271 (M#) . 2) The product obtai ned above was hydrolyzed with LiOH to give
the title conmpound (93 ng). ESMS: nfz 257 (MH ). Reference Exanple 29:

2- Chl or o- £x@awdxeazol r@ﬂmmﬁmw T-adicthil onghenzayl x4 6&ure of

4- am no- 2; ¢hl ol Ci Lester (0.5 g) and
2-chl oroetm%yl I sg%yan te (BLO %&éﬁl)w T OTHE (20 nmL) was heated under refl ux
for 24 h. THF Jas dr@t:eItIyédLamdrIOIsenleesﬁdt]elvmsimjlr| fdaed byepakedn by

h t I t £ d

& (- ( 2P OB Ho e SRS Bb st e eite oty - Bstbr (683 rof
ESMS: ml z9291ix I\/bIIf)xanOZ) (NCOMBL Y 0. 21g) i wesr adeledy OdaCQGbGt\ﬂDﬁ o(f5 tc_InIe

duct [ 0 ' HR fl d
ver ni ght B 1 Paduhan Phe  SEIe Ve axtamt A hEk rE R TR, The
extract wds washed THE h(Sn@treL) drhddDERBSAGY anid evabdrhet ed.x tthee ress due

f I I I d
1S P TSROSO T SRR 8. 00) el UEIL  BRRE S
nz 254 (NHe) .re3idiee msdpettmbuanadd b@&@mmmﬁg@rmq'zéﬂlo%{ h LTIG:I to
the titl

3. Gl or o- 7885450 RN 4T AP RYTF AERDG: Siai (Trg. & ol e o

4- am no- 27tlel orebeduei wwaci ¢pundtfiyld elsyerf Imadr ocb[Lomnde:I(Jfbrﬁﬁzcg;)ramdy Dl EA

(0.27n1_)|nCHzCI—(20 Cund ded 4-c rb

chioride (G318 %iid t%‘{em%ﬁ”%t UB%X% Fltrgl‘?gd rq9%h att r]*nat'\?ten% er at ur e.
DVAP (0. 2Butmozly)- awdengydd e ek ttyhie- I byt norsel iva s esthivilr edsatrr oo4n Bengker at ur e
overni ght ChI of O%[sé?yr(ﬁq +§hl oride (0.3 nL) and DI EA (0.09 nlL) were added
and the mx re%s i 8 for 29 h. The mixture was diluted with CHCL2
(100 ni) and the soihgdorusvapywadhed ddcdessively. mtmmam) Hihs sdddedMaHCO3,
brine, dri Jgvapor at ed. The residue pur coI

chr onmat ogrggﬁy %sﬁ 5 ge? elsﬁgntl%ex%%\gfé?oﬁgogb tal e? above

9- (4- chl ortdah6t yyl)arihae2,chillér ebénaai ® &€i.d nﬁtﬂ’l}ﬂll&StaeTh}(C[hlﬁib g)1l.ESMVE:

mz 290 ( -172 was added tq a sol ut on, of {he

pr oduct o%‘@gl Had aese (jgfoéjﬁ«f”gsie |aﬁ’d$%r—b%% ‘g hwearrhnexcl ur]!e CkE F2f I uxed
for 3 h. TbIEmwasnupema\tetdeamﬂxd . lroeidd ue Mrpaﬁctn tZIIbned atenverernx B Ac and
wat er. Et QAc | arated and the a us, | extrac with
Et OAc. Thg\co |ne V%xvfrggtEE &zdr ef%ﬁ\?gé%ﬁ?gaﬁ%l%gg or a %d)i ‘Fﬁe‘s§g3| due
was purif bednby catunmNahtOedogriaphye ( sdriiea ggSal uemid: dexaned &t OAC
1:1) toyeld2ch|or09(2 oxo- 1-pyr.r V. 0l .G, @aci ster.
ESVS: rﬂzlt554 (M) . §) ®The pr oduc ( Orle{fl %e‘%é%gvagbm ]ﬁ a;goaly ‘é%ivmsth Li OH
to give th(erulftlherommmumésu&%ylM—i—Z@&c(sI\H@ efRey br eacerExI@rrrﬂ egB1:

2- Chl or o- pyrrol l.).b hc.acid. 1) A mxture of

4- am no- chh%oro éﬁz 06 igﬁgwﬁét ﬁyl ester (0.96 g) and

2, 5- di met hoxyt etrahydrofuran (0.33 nmL) in8AcOH (16 nmL) was heated under
reflex for 2 h. The m xture was cooled to roomtenperature, diluted with
wat er and extracted with Et OAc. The extract was washed with satd. NaHCO3
and brine, dried (MSQq), filtered and evaporated. The residue was purified
by col unm chromat ography (silica gel; eluent: hexane/EtOQAc 5/1) to yield
0.98 g of 2-chloro4-il-pyrrolyl)benzoic acid nethyl ester. ESMS: mz 236
(MH )



2) The product obtained above was hydrolyzed with LiOH to give the title
conpound. ESMS: nfz 220 (M H)- - Reference Exanple 32:

2-Chl oro-9-(2-trifluoroacetyl - 1pyrro| yl)benzoic acid. 1) Trifluoroacetic
anhydride (0.55 nL) was added to a sol ution of

2-chl oro-9-(1-pyrrolyl)benzoic acid nethyl ester (0.3 g) in CHCl~ (5 nL)
and the m xturesyag sbihegdnab sl QAR Lespakat %anflg'éd‘laIBov-EhQOrergW en\Was
diluted with CH~C12_and the m xture was stirred with satd. NaHCO3 for 30
mn. The diYeifiee | AyePvadasepmAdaed’ b slashetndi th frPR&VtEPPedf- 273
(MyS04) , frid dis epbandepuBpebatied. aEhE T &8l dge Ozg@s pumfl a® by cghumﬂn
chromat ography (silica gel; eluent: hexane/ Et CAc 5/ 12\ ield 9 g of
2-chl or o- 432190 f ¥ uSMac et i - TMrr"(ﬂ‘%ﬁI) Benzoi c PAéPENmet hiA - st el . vESME:

mz 330 (Mdded ZAnEhecrm qﬁméup@t @l @eme%Q%\eﬁ é/@%bydéola%eqswah L‘_rFPE' to

give the title conpound. ESMS: niz 8 (MH). Reference Exanple :

2- Chl or o- PRI} ¢ et o- TOpyedol vl fbbﬁ?bﬁ?‘é acngl 1yher CIﬁQ)lr‘t%Ucm Ne i de
(0.56 9) vas, ynderrit £8s3AuECe0!ds SOLLLION. Bf Eronc,  washe

2-chl oro-9-( -pyrrol yl ) benzoi c acid hyl ester (0.5 Q) THF ?% The
m xture waslt\Ahrm%der ﬂ@lle@onﬁl‘t%&ﬁ)ér almlgir @wrﬁﬁeﬂ ed B‘W@r negh@lueTHFSwas
renoved a Si sdye t ere f rate
was evapo?)%te aén&d t reS| l?re \?\g/acgﬂlpwrl f7ed 'I%/ %’I# J;chrg%nla %gra%%i

(silica g@llueeIm:enlneXhexaviéitER@Ac 21.0/:1) tte wield 00 648 gg 0bf 3-acetyl-
Zchloro- r( | ybenz ;e z 306
(MVH) . h((zacegrrtg %QLg%%?%éé%%oée?\%aggghggg?yzeg?\)llvl t hghgmgoyﬁ%r\}g t he
title cor’rmtlmdL HESMEL . rﬂESlZQE) OKEHY 42 RéPET)ence Exanpl e 39:

2- Chl or 0-9- (2-f ar ny| o | ) be I sal ution of 1 nl)
in CHzClZ (2 mL \/\n/)as a d%dyogjé)\n gégmﬁfﬁggtgltr rol)brtféaltn%da asbo u |o(£1)|\4;§ §<al yl
chl oride (G2 TH)/ i rICHIEAGQL2 (@16mﬂrL) abs- 30/€)undes NstiFhedm xtur eowms
stirred f 15 m.n and I t|o of 2-¢ ro-9(1-pyrrolyl)ben 0|ca|d
et hyl esCEm R Bt REENE Do ntpSuadl (ndh hee Rae DrEebaghd i E

t hat t enpemateur ehfigh 3vhcanni aﬂd> ovy&detoawa‘rEm tsaloomft edpecatuyted- The

m xture was t| gh vapor a The reS| due was partitioned
bet ween Et“ﬁ&% ekbe ﬁl\l{a Ig] ¥ %& %r Wase separat ed and the
aqueous sol uti din wWae eaxtraceedow\ut IsoEIu@&on 'I&lfé tharrbﬂmedseEItIOAobtayeedvvas
washed W|th r| i ( 4 f||t ev a T resi due was
-174 pur| Q’ ?/ g%fceij Q% ]ﬁ%t rap 98% i%lr}%@a GZSI uen Pf%exgang)IEt QAc
3/1) to yiael dozm'hlom o-cgE (22-,f&3fdndhl]q1}qireoiz;d})lber¢2ﬂ|o¢1ake| d (g8t hypL) estier

(0.91 9). ) ) . Th ro t Q i daove s hydrolyzed
W th Li O—IC{% I‘vif;t fe tlthéh%orrpéghlg %/Bwa%}“aécgeté) e }éréﬁcé
Exanpl e 3Bnd2- aCtIﬂIcmseJd4t(>I\IstmIrh>fb{N(2rzﬂetmyl smﬁtcmylt)mernmm}dobn\mrb agids 1) A
solution of di-tert-butyl Bigarbon te 1. §Qu |ntd| qxgne (15 ni vvas added
dropwi se 6 S&F &S ¢l d glm ti%m o i 116 SedBenz ot aRP e F 159 in
1 N NaCH onlz Blakh. Hod umnxt ucﬁrmsta@t@weyl tq$warimato dealoim telmenature
and stirr avern ne was r.emmv a t he aqueous, sol yti on_was

ext ract ed%\ﬁl }f%r&ﬁfe géours séfllﬁ oﬁod\/Ia@da& “‘? gda‘ﬁ\ftfﬁ?hl ch to pH
~2. The pﬁamhmdraimwldmszmétle@imh@:yyiiILﬂaItdaxwuay\aﬁhled wethyl N HCL

and water, nd dr r to yield
9-(tert- b&ts ffcaréé% %/fllg mrobenzm c acid (1.13 g). ESMs: mz 299

(MH). 2) NaOvs)( OrHeé giomastaddedm@daawv@tucmaﬁ qheﬁmodydtooptadned
above (0. 36 under tur cooled to 0.C, and
Vel (v PRty & A SRR RY 71 e SoEHAr gt SaE P BBEE 1

t enper at ube. tNa@Nk: }(dD.41€. §)mandf I\/bhe(6)155errt:)>mpenadaddedpand st/r@ IM° gt ur e
stirred f% g hm THE 8\|/_§%£\l_ggm)ved and the residue was partitioned between
Et OAc and wat er. I'ayer was separated and the aqueous | ayer was
extracted wth Et OAC The conbi ned Et OAc extract was washed Wlth brine,
dried (M f||t ed devapr t Ther si due was UI’If col um
chr omat og?géh}/) (ESI I ?(E:a ge Aet U%P i IeI kane}@& ki?'lﬁoi’%)pyl ePb PYL

2- chl or o- @hEBNyrlatlIayilrI‘é(tert but oxycar bonyl ) am no] benzoi ¢ acid nethyl ester
(0.38 g). ESMS: mlz 322 (MtNa)~. 3) A sotion of the product obtained
above in CHzZCl~ ( 10 nL) was treated with TFA ( 5 nL) for 2 h . The m xture
was evaporated and the residue was taken up with Et OAc. -175



-The Et OAc sol ution was washed successively with | oo Na2C0; and brine, dried
(MgSO4), filtered and evaporated to give 0.25 g

2- chl or o- 4- (et hyl am no) benzoic acid nethyl ester. ESMS: mlz 200 (M#). 4)
Met hanesul fonyl chloride (0.2 nL) was added under N to a solution of the
product obtained above (0.25 g) and pyridine (0.2 nL) in CH2Cl12 (20 nL) and
the m xture wa e . C for_ Ldi )

nmet hanesul fony%%h%ﬁ?%gifggigﬂt) 2@?2%%%5932 e'g)%égnmm)zt u%e%qvc\j/as 1e%rf ed for
2 h. The texzerebwmondid uaetldwi theCitiCle amihphndobati obtwasedastsedawith 1
N HCl1 and t.ey,. dried. SO04). filtere .evap, The, resi due was
purified bs\éqclg drh ¢ hs(rjlo"(nlal\?%lgr%ap r§/e’i i iagea%?eogllﬁgﬁga%elxeaﬁ]e% Et OAc
3/1-1/1) tp.gil0ed-2-1dh|°6r;0- Hs[:Nmireet Hple- N(mét hanesul f onyl ) am noj benzoi ¢ acid
nmet hyl ester (0.26 g). ESM5 : mz 278 (MH#) . 5) The product obtai ned above
was hydrolyzed with LiOH to give the title conpound. ESMS: niz 269 (MH).
Ref er ence Exaaipyllee 36 . 2-1Chl Dy - Bt ¢ il exuskss rdodoein)z-o3 ¢ ladi v r )y Bangoy+ 4 -

t hi ocyana’;%m%st enerat edl)byL_r fl uxli ri%nalnseol ution of benzoyl chloride (0.31
m.) and a Mam XH‘lpocyn nat e” ( i 93 I'n"acetone (15 nL) for 30 mn. To
this solution dgs Nedtled @ Sohait | wans odd@ednt noa2chllatdbenzd 3 -sotek yiet hyl

ester (0. i 0 m nd, t m xture was .refluxed for, 5 h. The
sol vent Wg’s_ Q?Zé r%\?gﬁ:%g\f!oé Cf]theé’ Zrc}eysﬁd' e %é"eptg}% YRRSHE Todt WS V&3 eni g

wat er. Thetbrganéstéayero viasqgsefar ateod washsid) wahh brHenemideed ands
evaporat ed. .The residue was purified by jgol ug ﬁhr orrg#‘ogr aghg to yield

2- chl or o- §5EEB&ERZ 0F Ft 1 AP eitGOIPEEAFYTE abtPl rfet Ryl edt’&r TH*74rg) WaSME:
399 (M) quedkhEhe phieduct obt acnedaadostvasdeddr eiyredcmidin . Li OtHeo give
the title compound. ESM5: mz 231(WH ). -176.  Reference Exanple 37:

2, 6- Di chl 6769 Phety B&HETC 2F ?Sagverlova%m]i off ¢f¢l and brine,

2, 6-di chl er@=4 biremabenzet£tagi d MREhybsester wh8. porgfikA BhF a( O 44y Wwas
added benzeneboronjc acid (1.30 gLS,. Pd(PPh3)4 (0. 16 8) and 2M NazCQ03 (5 ml)
. The mi xCOr&RasChEPMakLELEBPY4 Sihided Rl AfeEreRbol iNFgangi %t %re was
diluted wit:h)Et Q¢ apfe y@ashed winbh wat env-aid dyding ] ok Qrganic-Jayer was
dried (Na2S04) , filtered, and concentrated. The residue was purified by
pr epar at i WYIrPEYesihyiloa 4gei2-mathayPhsavdns @ ern@Ac Redase 1/ 1)ethy Vi el d
crude 2, 6xdicehl orgmé.phenyldenzeiec acid nethyl ester (0.57 g). ESMS: mz
281 (M#). 2) The product obtained above was hydrol yzed with LiOH to give
the title conpedndNeESMSAURLz BgA imad R oyEs (((K/Lolfi)o- 9IRSy d S BgRA e 38:

2, 6- Di chl @i@nd1[idy Nrves hyl Py F ohyhle PeRzobesaeh Belid 1 nMekanihem 4y, 2019
(1998)) 1) 2,6-Dichloro-4-[2-(N-tert-butoxycar bor%yl ) pyr roI@yI henzoi c acid
met hyl ~ esttér Yd&d oBBamde® i the dillieacompaved -adSde & YEF M Ref er ence
Exanpl e 37-1) by replaci ng benzeneboronic acid with

2-(N-tertbut OXécar bonél );r)?yrrol_eboroni c acid. 2) To a solution of the
product oB¥aMRe§ dfBove it GREFL LT Rep 2Ry ) adddd TrAres YR Y ister 2 h

under N, phBgymxtyheyas 1dinhweed W th CHZCL: ~, washed with water and
brine, dried {Na?S ), filtered, and concentrated to give

2, f-di chl or o- 4TP2- StS yFIPRRURA cvati BERBRRGH &3Pl 33cety laNolanGon of
the produgt cahbabped zakaV el 2@ ng) ~1=phEHy 163 allih eWes th @dde s NaH i (0. H79)
and Mel (0.14 nL). Aftér stirring 2 h at roomtenperature, the m xture was
di | ut ed wSthitpoadasid atashediap Rl Rt e NafdaBPilge.” Sthe BPganild I3t was
dried (NasSO)msfihyeredsandueoncentrated. The residue was purified by
preparative TLC (silica gel;. eluent: EtOAc/hexane 1/10) to yietd 2,6 -177

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

-91-



di chl or o- 9- [ 2- (N-met hyl ) pyrrol yl ] benzoic acid nethyl ester (0.088 g) . 9)
The product obtai ned above was hydrolyzed with LiOHto give the title
conpound. Reference Exanple 39: 3-Brono-2, 6-di chl orobenzoic acid. 1) To a
solution of 2,6-dichloro-4-am nobenzoic acid nethyl ester (2.80 g) in
CH2C12 (20 mL) at -10 C was added a solution of tetrabutylanmnium

tri br o den(6pig4_ qhson ERCIRA( Wrem) (@E0AWiEe abnellife ALLEN.2 Muad he

m xture was warned to roomtenperature washed satd. NaHCO3 and bri ne,
dried (NaZsgmed fiflorer ed, T THH hc et dl at @H1 r TRE ré@iqué weis U ece by

col um Chi aaRLogiaRlly (Sthbca el : (ehical: ELEAC/ hgxane dodinl0 Ui

2, 6-di chl orglE3 rtgrr% 4an:|!rnoben20| C gc!nd nmet hyl ester (2. 595 éué n12
298 (M) DarZ)ltI@ngdmmWQe@f W?h@rpramiuc?tbtﬂﬂalmaﬂfove%g %qgi)mlcn H2S0q
( 10 ni) yat ( ffﬂ??a C was ded (Q ) 5mn
the m xture was ‘tgéséat%ga C{h&lﬂgBOZWA ter 6BMNQ e%rf?xt(mgéb\?\gs dtract ed
with Et OAevaiBheae)eldr acflheas resiblee wiwials sa:tlzctlfl‘ila‘etl)@yancflkarstne ccriruned
(Na2s04) , red tra d. T si due fle ol u
chromatograp (:glgir ag'gel r): ¢t hexgﬁ% 0 E%?\c egg%‘ 1 ﬂo;ixtgt i el
2 6- di chl weiabrtdrmbéezmreda(bf-d trm‘tth)]dutwyerax(bbrﬂy]l )3, 4E§\i$tyddcz<y2-82-( M+

. 3) Th uGgt _ohtain bag yrolyz th L| G thet| | e
corrpound 8&% 9_’ 1 nl?§8m(9§/%¥§ g\égeng I(:.; (Z e erence n% ?
2- Chl or o- 4- (tet?bbm@xpda:mb@molb)elmemlmcmm:cdel)(1 73 g) was added to
3-Chloro met hoxycar bon Ibe ci i 5s0].ved in
m.) undergNZ Pﬁgn}/‘ébf) (0 Rl)cz r% xyc é%)é’“\gm %Hzl rdel\s{‘ d[roﬁﬁ' xture
was stirrpdeayldQa€iher m%hhytl— &fﬂ}éz( 0(2345 m;) aIKdCDBU(ZozBngL) awelr en-added
and the regs i i.xture was gre at. 40 C for_ 2 days. The m xture was
evapor at egug\b]](tj R%eg:gém%luel%a kéﬁguﬁn% t At AdaR" 5\%%%%85‘5\”?1'1 1 and
sat. NaHQE3xtudei eds( MySAed fdddmriethangt evaper abege riihe reesiddue teas
purified b ol untm chromat ogr a |I|c el ; buent t ol uene)
2chl or o- 9* %f’ rf’ﬁﬁﬁfoﬁ‘@gﬁedﬁ%ﬂé))“ﬁyéjngbﬁ ’Fret f 8§{:5?C{52i’85n€r)1e% 2) The
product olHgsogd akavevwpsrbydaol yaed J:VMshh:ilié Grh & op@t veiéhepli tdoa vedmpound.
Ref erence ~l?%rrgl e 41. 4- L D et hyl sul f anoyl ) am no- 529h| oroben20| c acid

1) Pyri di iBTPOI§OREFPRYs 3 0 B l50l GLUGRTOF  ABERAYES/CH2CLz/ELO
ﬁ &leno 25ebl:m:5?bertzpat ﬁ}lli@lcg s)) NFmt@lﬂZGﬂ;thkQ’ggi:()jaoatyéO S ,undars (8.6-

net ano oril de was adde an t he Xture was
o ren R oBRB ey LPuy e FophoalnalahiRny Per ko T AT s 1l s S o
(0.4 g) wasmsddednand tdswom X{Ma'e , was Nst(icer@d bh@d x§chebbsy 1 Tha-nixtar e was
diluted with CHZCl: (100 ni) vvashed successively with 1N HCl, brine, satd.
NaHC03 anﬁlBWﬁéObﬁPFé‘dOéMd avhperar¥al- ?H@”Véélléﬂé“ﬁ/asmﬁﬁﬂyfl eGP | ash

col um chr(onagogr)a-pmb{sﬁd Imp;a g’%b,(Mﬂf)uenéndENQ‘NE/eb}QX@ﬂQol(y%)artb@nglll\ée- 0.31 g
of net hyl EN N di net hyl sul f am no- 2- chl or pbenzoate. ESMS: m z 293
(M) 2) Thé pf5oﬂbE’E‘lSBPE?HéHl%éﬂbe3vv€¥dﬁ9db’oﬁy288“\xnl?ﬁaEIléﬁ i g hsilni | ar
manner asegleseribedsi §) Fxappbe 472) 40 gmme);hseépéétel@@npound ESMB. nl z
279 (MH) Reference Exanple 92: Trinethyl -(2-cyano-3-thi en;i )tin A mxture
of 3- bronot hi opheR®- 2 SHIWFITII € f3§5(ﬁﬁ)rt Hé‘)'%&l’fé(f:ﬁﬁpéﬁ“t 1 (618 ) and
Pd( PPh3) 9d{dA688pbeAz0bugnes{(Byatdxpas-phehiyed1ahihd0 fewngar Mgdfear 16 h.
The Organ|8 5%78), K,CO3 (0.199 g), and n-Bu4yNI (0.035 g) in DMF (4.0

mL) was added CH3I (0.072 mlL) and the mixture was stirred

d
t

overnight at room temperature. DMF was removed and ﬁhe
residue was partitioned between water and EtOAc. The
organic layer was separated and the aqueous solution was
extracted with EtOAc. The combined extract was dried
(MgS0y4) 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-
-92-



sol vent was evaporated under reduced pressure, and the residue was purified
by columm chromat ography (silica gel; eluent: AcCEt-hexane 1 . 20) to give
the title.conpound (406 ng ) . Reference Exanple 43:

2, 6- Di (et hoxynet hoxy) benzeneboronic acid 1) DIEA (26 nL) and

met hoxynmet hoxy chloride (8.20 nL) were added to a suspension of resorcinol

(3.65 g) j.n C.~ (40 nl). under at .0C.__Th ixture stirred at the
sane tenéécﬁq&greoq%ézﬁboﬁ%h nlaegplgf(ye& Riepd rér']ta)é(‘rlrﬁgr a@%ﬁ‘eylf or > 16 hours.

Dl EA (13 peMs :amd/ 2re4 hoxymet)hoxy chloride (9 nlL) were added to the m xture
and the m xtur s stirred for 1 hour. Th 1 xture was added t ter and
extracted V\ﬁth4e)0\,—\|%¥§.r°?ﬁ8 e‘-i(‘??a(‘f’tasvvat%ualf’i-{%‘g %@4?“5@3“3&880r%€e\é\geand t he
resi due waddqudt fbedabyelll asdovweodl yondehrpnat agdapby (i lécaagekvaekdent:

Et OAc/ hexane 159%, tq _give 1, 3-di (net hoxynet hoxy)benzene. (2.94 g). 2) The
product &BtAHed (ng)v:’e Has 17 eé‘leerg‘eafmoi; sl Iﬁ‘%c%pr%%%ﬁlujr s @ esEPP%}ed in
Exanpl e tehpdragine. thiget thtalgerpawd. £ RRM r&6-dvéiel te Adhesaea Arsay: The
foll ow ng .assay established the activij t% of the gresent coanunds in

i nhi bi tifd T Eateediat e PP AHREsi oA"Fn 4°PéfPEselfati PBIEALGRt r BYsyst em
Thi s assayRasd 85 thecadhResiive idd ey astens :ofchac B-aeldy | i ng; 1 RPM,  known
to express a93-, (Erle et al . , J. Imunol. 153: 517-528 (1994)), to the
al t er nat iN&4A spl0i-@dd r 8gi ofifof FrhEBRECPPAONYFErPRAYLEHASPEIrPXYiA~t he

pr esence“@tm_%wpﬂ T1ge t estetdpppouRds Mer e peded i m, i ncreagi ng
concentrations to RPM ‘cel IS and then the cell -ecorrpound m xtUre was added
to CS-1 dddtd®imlcrowel I s. The plates were incubated, washed and the

percent age of At tgghesheshds P@E@dﬂiéo (Auant idat ed,a dhea piegent s agsay
directly denonstrates the cell " adhesion inhibitory activity and adhesi on

nmodul at oS igating t§0 of slvd Wsiesere f cshpolidsiv PMRiES-Nehs3gvaThé0c8- 1
derived pgptjde PGEL LDVEST, dothe scrapbled ¢RI PEPL] den

CLHGPI EL DP;Trqj %%ﬂs?ﬁ héé)sﬁge[d é;t? Tanabe esearcﬁ1 cLyzgllt)olr égt of(lpes, PﬁS)A I nc.
on a Beckwmwsn 89Qesynirhgsiizer asd. ngh¢ - Boctnetehodod ogy rméte pleptliydesower e

i mobi | i zed onto microtiter plat sjing the het bi,f tional craosslinker
3-(2-pyr iré)ﬂmdi %%‘f‘%‘?ﬁ?%‘fnr%nﬁ@%ac gﬁ?\\?%(?/drggxyssulcrci ﬁ(lg% ge%e%stresr ‘%SPE)B Mas
report ed teRipenrsahhacherhe atiature Pres. dRiattled .woadh CBelCl: ~ai5A 885h&@29-1 227

(1983)). Mcraoti.ter, plat. r rea vl~Lh 20 m, h HegLum |, bum n

( HSA) forseﬁ‘uﬁ&}rlsaﬁah)pr S'd%ﬂ \é\ﬁﬁgr tre, Medhed osna(L:{%! W ehougﬁé and d%g(ljvati zed
wth 10 wg/ime .SPDR forgdnhoul ayAirt eva svashiedg, (MGOOPI, odnd 408paghned

cystei ne _containing peptide soluti ich_had begen ent | i ssol, ved was
added tohe wells gﬁﬁgal | owed tL% gg%ggl \gHEOf%C?ﬁgoﬁf'gfeg %\g}tég?ﬁ(ﬁhfl at 4
0oC. Unbound fpeptrdcie sk gamiad, I 6oy L hghphal esabynaasieng wii t he PBS: To

bl ock non-reacted sjtes, the t re.coated with 100 N1 of a 2.5 ng/ni
BSA sol ut iooﬁ%i r?eSPBgS?'gSr' 6‘#;2 h‘gijhf ngggaE) 100 N1 of RPM cells (2.5 x 106
cells/m) in Bl ecsolstMdi bifed:Heagpesdivedi wbtEDWEN) aiave 0(@528 gyal bumi n
wer e added epti de coated dishes and incubated for 1 hour at 37 C.

Fol | ot ngt HHE ik bat ofi=3 EGTST S feF BLUBLRBAH PHIPEESEKPBRZEPFes

usi ng anbbleé®d Pl atedwagheri and)t,hekpoodpern 0of 1adher ent et | S 2was mlL)
gquantitated by measurin nzymati.c -activity of, endogenous.

N-acet yl -"I’i‘é’)‘?&)s/aﬂi"i'nipdja‘sP Eandggrlgn,g)\].w‘?ﬁ’rrﬁﬁgﬁd PEhodE BT 99R.- 488
(1984)). ntatedd tdd se5 the I YyM® AUbSIIALR], filtered and the solvent

p-ni trophenyl - N-acetyl - p- Dgl ucoseam nide is dissolved at 7.5 mMin 0.1 M
citrate Maff VPP t ABR MWt Wadn YbhrcvRT ule t8f BFIAC TRPfon

X100. 50tpl afxthe-sURSLr alfLs sl uliiem Wascadded tiaqat el atgsoandetine

pl ates were incubated at 37 oC for 60 mnutes. The reaction was stopped by
t he addi ffitgn BIsSa®ee pras1gLriEedvPyl yRIPR2 B HKF EBPA bl ercpHIPS 9. The
amount ot hiher.at gdx Pn oL yEoORENOI3 MBS quanyitaked oy rgadimontheeopti cal
density at 405 nm usi ng; a vertical fat hway spectrophotonmeter to quantitate
at t achne R LOVMER tRiometli) ¢ Svme @t e REATRe P RBYRRET ¥ ) DeVi ces, Menl o Park,
CA). Thi ?hawq%d%adesn@_t i fdcati oneofisa Ry eviggsk ympub| i)shed met hod
(Cardarelli et al., J.-Biol. Chem 269: 18668-18673 (1994y). In this assay,
| Cso value ranges (uM are depicted by A,"B, C and D. These ranges as
follows. 5' C>1% B >0. 3 > A The following TABLE 31 illustrates
the I CSO val ues for - selected conpounds of the present invention in the
RPM -CS 1 assay. The ranges are as descri bed above. TABLE 31



Exanpl e Nunber RPM - CS- 11.AB1BA2C3A9ACOBB5C6D7 AA7BASA9A10A11A12A13A19A - 182
15B16A17A1$B19C20A21A22C23B29A25B26B27A28B29C30B31A32A33B34C35C36A37B38B39B
40B41CA2B93C44B45A46A47A48CA9B50A51B52D53C59B - 183
55C56857C58859C60BGlD62A63869A65A66A67BG8A69A70A71A72B73A79895A76D77A78B79A
80A81D82D83B84C85B86A87B88CE89B90B91C92CO3D94C - 184

95C96B97B100C1G) D102 Q8014 0501066184608 CHRADNLADIIL G 281 1341 198115C1 1
6C117C118C119D120D121C122C123C124C125C126C127D128B129C130D! 31A132A133A134A

35A136B - 185 TFA/CH,Cl: (1 mL, 50% v/v) was stirred at room

137B138A1 ISALIBENLRL42AL43AL 441 ARGLIGHLEI A 9GAL9AL504] StAde2AM DgiBAL52CB
153AA153BA154AI55A156A157 A158AISOAI60AL61ALB2ALE3A169AI65A166AL6TALEBALE9AL

70A171A. Vesmimga Toggh ice-cold sol utlon of the residue in CH,;Cl, (2

179AL75A1 76517744 78ALEIA1S044 8! @l AL 83AL8IA16RIB7 ALBBALB9AL 9QATO1AL 92A103
A199CL958196A197Bl98A199A200A201A202A203A209A205A206A207A208A209A2100211A21
2C2| 3C219B+ 6-dichlorobenzoyl chloride (0.02 mL) in CH;Cl, (1 mL).

The mixture was warmed to room temperature and allowed to
stir for overnight. After the usual work-up in a similar
manner as shown 1n Example 1, the crude material was
purified by preparative TLC (silica gel; eluent:
hexanes/EtOAc, 2:1) to 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 1n a similar procedure as described in Example 1-
5) to yield 17.8 mg of the title compound. mp. 100-102 °C.
ESMS: m/z 474 (MHY).

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
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3A" 254A255A -188 256 A257A258A259A262A263AA263BA269A2

65A266A267D268C269D270A271A272B273C274C275D276

D277A278A279A280A281C282C283C

ELAI M5 1.

289C285A286A287B288C28GB260C391C292C293C299C C296A =189
297A298A299A300B301A302A303A304A305B306 BA309A310A311A3I g/i31@pA317A319
A320A321A322A323A324A325A326A327A328A32H 332B333A334- A335B336A337A338A3
39A" 390A391A -19%90 0
342A343c;399(;345346A347A348A3db51352353A354A355A356A -191
A conpound of fofnmula (I11]: }RS (H.L‘nsCOOHRG (111j W
1
79 CH;0 O 518
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O)LN COOH
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HOOC
TABLE 3
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HZN~R ~ wherein ri zs an integer of O, | or 2; Wis oxygen atom sulfux
atom a -CH=CH group or a -N=CH group; Ris an ester group; RS is a group
sel ected fromthe group consisting of: a) a hydrogen atom b) a nitro
group, c) a substituted or unsubsti.tuted um nc croup, d) a hydroxyl group.
e) a lower al hanoyl group, r) a substituted or uns~.bstituted | ower alkyl

group, g) a | ower—alko—c m; ant ,—.h a Ml%nm ot om—ahd |)
2- oxopyrrolidi nyls‘broup R " (Hup sel ect géqf rom tjhe group
cons~.st~.:~g off a) a substit uns: ~bstji t ut ed pgenyl grcup, and b) a
substituted or Lnsubsizl-ui—ed—tgﬁ;ﬂ—g%p;—%;—a—salt thereof. ?. The
conpound accor di r?gSto clai:~ 1, wh din R rs |4 ﬁroup 4ele::ted fromthe
group cor.slstwig of: a) a hychbg-@%ﬂom - b) anirrof|group, c) an anmo
G oup which :gay be suosritutgd by .@ | ower .+l kanovl <;=oup, a | ower
aL'r.cxycar Y~ony'ge ~roup o- .- 10f. ~~== al b: ~34p@sul copfl c~roun, ~i ) a
h,~drcx y 1 ~~r.|: oup, ~) .~ I:é al ; : anoyl |group,
Cl
87 z 411
F
88 §F3 444
89 ge 402
e
90 (—\¥_ 411
N
-lél
91 /O/ 419
HO,C
92 CFs 444
93 ) 411
N

Table 3 (continued)
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TABLE 7
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The following compounds (Example 136 - 140) were
prepared in a similar procedure as described 1n Example 135
but replacing l-bromo-2, 6-difluorocbenzene with the requisite

bromobenzenes.
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TABLE 9
R®
Ct O '15[::r
u COOH
Cl
Example R® MS, m/z
136 AL 449 (M-H)~
“>OMe
137 N= 415 (MH)
Y
138 ib 439 (MH")
139 R 492 (MH")
—ﬂ§:>—OMe
MeO
140 _@ 498 (MH)
CF,
The following compounds (Example 141-146) were

prepared in a similar method as described in Example 5 but
replacing 2-methoxybenzeneboronic acid with the requisite
benzeneboronic acids.

TABLE 10

RS
Cl O { :
C(“‘N COOH
H
Cl

Example |R® MS: m/z |mp: °C
141 Cl 484

—Q (MH")

Cc
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110%z& ()-s0 !10%& ()-s0! 10%z& ()~ 10 10 10 !1° $10%
& ()-1 " $10%& () - 13+7+8+9+: +t ++, , uV7! t ! 10%g& () - @0%& ()- @ 10%g& ()-f'!10%
9& ()- 10 10 10 !

142 NC 499 (MH™)

—ﬂ§:>—OMe

MeO
143 MeS 460 (MH")

144 MeO 476 (MH")

145 Me 442 (MH") [ 200-201

146 CF; 550 (MH") | 259-260

The following compounds (Example 147-149) were prepared
in a similar method as described in Example 7 but replacing

1,3-dimethoxybenzene with the requisite benzenes.

TABLE 11
R6
Cl O ! :
[t]le COOH
H
Cl )
Example |R° MS: m/z |mp: °C
147 MeO Me 532 (MH") [ 114-115
OMe
MeO Me
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& ()-{Y!' Z10%K K & () - Z10% .

148 MeO 488 (MH') |233-234
Me
MeO
149 MeO 516 (MH") |238-239
n-Pr (dec.)
MeO
Example 150: N- (2, 6-Dichlorobenzoyl)-4-(2-cyano-6-

carbamoylphenyl)-L-phenylalanine.

1) To a mixture of 2,6-dicyanobenzene boronic acid
(0.516 g) and anhydrous K;CO3 (0.52 g) in DME/H,O (10 mL/0.5
mL) under N, was added N-(2, 6-dichlorobenzoyl)-0-
(trifluoromethanesulfonyl)-L-tyrosine methyl ester (0.5 g),
The catalyst Pd(PPhi3),s (0.1 g) was added and the mixture was
heated at 80 °C for S5 h. The mixture was cooled, diluted
with EtOAc and washed successively with water and brine.
The organic layer was dried (MgSO,), evaporated, and the
residue was purified by column chromatography (silica gel;
eluent: EtOAc/hexane 3/1)) to yield 325 mg of N-(2,6-
dichlorobenzoyl)-4-(2-cyano~-6-carbamoyl-phenyl)-L-
phenylalanine methyl ester. ESMS: m/z 496 (MH"), 494 (M-H)~.

2) The product obtained above (150 mg) was hydrolyzed
with LiOH as described in Example 1-5) to yield the title
compound (0.06 g). MS(m/z) 465 (MH")

Example 151: N-{2,6-Dichlorobenzoyl)-4-(2,6-dicyanophenyl)-
L-phenylalanine.

1) To & -mixture of 2,6-dicyanobenzene boronic acid
(0.516 g) and anhydrous K;CO3; (0.2 g) in toluene (10 mL)
under N, was added N-(2,6~dichlorobenzoyl) -O-
(trifluoromethanesulfonyl)-L-tyrosine methyl ester (0.5 g).
Pd (PPh3), (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
-104-
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was dried (MgSO,;) and evaporated, and the residue was
purified by column chromatography (silica gel; eluent:
EtOAc/hexane 1/1) to yield 58 mg of N-(2,6-dichlorobenzoyl)-
4-(2,6-dicyanophenyl)-L-phenylalanine methyl ester.

2) The product obtained above was hydrolyzed in a
similar procedure as described in Example 1-5) to yield the

title compound. MS(m/z) 482 (MH")

Example 152: N-(2,6-Dichlorobenzoyl)-4~[2-
(methylsulfonyl)phenyl]-L-phenyl-alanine (152B)}, and N-(2,6-
dichloro~benzoyl)-4-[{2~(methylsulfinyl)phenyl]~L~
phenylalanine (152A and 152C).

1) N-{(2,6-Dichlorobenzoyl)-4-[2-(methylthio)phenyl]~L-
phenyl-alanine methyl ester (0.35 g) was dissolved in CH,Cl:
(5 mL). mCPBA (50-60%, 0.255g) was added at 0 °C and the
mixture was stirred at 0 °C for 2 h. The mixture was washed
successively with aqueous NaHCO;, water and brine, dried
(MgSOQy), filtered and evaporated. The residue was purified
by column chromatography (silica gel; eluent: EtOAc/hexane
1/3) to vyield 0.125g of N-(2,6-dichlorobenzoyl)-4-[2-
(methylsulfonyl)phenyl]-L-phenylalanine methyl ester ( ESMS
(m/z): 506 (MH'), 528 (M’ +Na), 504 (M" -1)) and 0.227 mg of
N~ (2, 6-dichloro-benzoyl)-4-[2~(methylsulfinyl)phenyl]-L-
phenylalanine methyl ester (a mixture of two diastereomers)
( ESMS (m/z): 490 (MH'), 512 (M' +Na), 488 (M-H)".

2) N-(2,6~dichlorobenzoyl)-4-[2-
(methylsulfonyl)phenyl]-L-phenylalanine methyl ester was
hydrolyzed with -LiOH as described in Example 1-5) to yield™
N- (2, 6~dichlorobenzoyl)-4-[2-(methylsulfonyl)phenyl]-L-
phenylalanine (152B). ESMS: m/z 492 (MH'), 514 (M'+Na), 491
(M=-H)".

3) N-(2,6-dichlorobenzoyl)-4-{2-
(methylsulfinyl)phenyl])-L-phenylalanine methyl ester (a
mixture of two diastereomers) was hydrolyzed with LiOH as
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described for in Example 1-5) to yield N-(2,6-
dichlorobenzoyl)-4-[2-(methylsulfinyl)phenyl]-L-
phenylalanine (a mixture of two diastereomers). The mixture
was taken up in CH;Cl, and the solid was collected by
filtration, washed with CH.,Cl,, and dried to yield one
diastereomer of N-{2,6-dichlorobenzoyl)-4-{2-
(methylsulfinyl)phenyl]-L-phenylalanine (80 mg) (152Aa).
ESMS: m/z 476 (MH'), 498 (M'+Na), 474 (M-H) . “H-NMR {DMSO~
dg): & 2.41 (s, 3H), 2.97 {(m, 1H), 3.2 (dd, 1H), 4.72 {(m,
1H), 7.32 {(m, 3H), 7.4 (m, 5H), 7.6-7.7 (m, 2H), 8.0 (d,
1H), 9.15 (d, 1H). The filtrate was evaporated and the
residue was crystallized from EtOAc /hexane to afford the
other diastereomer of N-(2,6-dichloro~-benzoyl)-4-{2-
(methylsulfinyl)phenyl]-L-phenylalanine (44 mg) (152C).
ESMS: m/z 476 (MH'), 498 (M'+Na), 474 (M-H) . "H-NMR (DMSO-
dg): & 2.43 (s, 3H), 2.98 (m, 1H), 3.22 (m, 1H), 4.74 (m,
14}, 7.32 (m, 3H), 7.4 {(m, 5H), 7.6-7.7 (m, 2H), 8.0 (d,
1H), 9.15 (d, 1H).

Example 153: N- (2, 6-Dichlorobenzoyl) -4-{(2, 6~dimethoxy~-3-
fluorophenyl)-L-phenylalanine (153h8) 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 in
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 CHCl,. The extract was washed with sat.
NaHCO;, water, dried (MgSO,), filtered and evaporated. The

residue was purified by preparative TLC (silica gel; eluent:
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hexane/AcOEt 5:1 to 2:1) to give N-(2,6-dichlorobenzoyl)~-4-
(2, 6-dimethoxy-3-fluorophenyl)-L-phenylalanine methyl
ester (109 mg) and N-(2,6-dichlorobenzoyl)-4-{2, 6-~dimethoxy-
3,5-difluorophenyl)-L-phenylalanine methyl ester (37 mg).

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~3-
fluorophenyl) -L-phenylalanine (mp 228-229 °C; MS m/z 492
(MH")) (153A) and N-(2,6-dichlorobenzoyl)-4-(2, 6~dimethoxy-
3,5-difluorophenyl)-L-phenylalanine (mp 201-202 °C; MS m/z
510 (MH")) (153B).

Example 154: N-(2,6-Dichlorobenzoyl)-4-(2,3-methylenedioxy-
5-fluoro-6-methoxyphenyl)~L-phenylalanine
The title compound was prepared in a similar manner as

described in Example 153. mp 198-199 °C.

Example 155: N-(2,6-Dichlorobenzoyl)-4-{4-(N-allyl-N-tert-
butoxycarbonylamino) -2, 6~dimethoxyphenyl]-L-phenylalanine

1) 4-(N-Allyl-N-tert-butoxycarbonylamino) -2, 6-
dimethoxybenzeneboronic acid and N- (2, 6-dichlorobenzoyl)-0-
(trifluoromethanesulfonyl)-L-tyrosine methyl ester were
coupled by a similar method as described in Example 7-2) to
give N-(2,6-dichlorobenzoyl)-4-[4-(N-allyl-N-tert-
butoxycarbonylamino) -2, 6~dimethoxyphenyl]}-L-phenylalanine
methyl ester.

2) The product obtained above was hydrolyzed in a
similar method as described in Example 1-5) to give the

title compound; mp 138-139 °C; MS m/z 629 (MH').

Example 156: N-{2,6-~Dichlorobenzoyl)-4-(4-allylamino-2,6-
dimethoxyphenyl)-L-phenylalanine
) N-(2,6-Dichlorobenzoyl)-4-[4-[(N-allyl-N-tert-

butoxycarbonylamino) -2, 6-dimethoxyphenyl}-L-phenylalanine
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NaHCO3, dried (MgSO4)}, filtered and evaporated. The
residue was purified by column chromatography (silica gel;
eluent: hexane/AcOEt 5:1 to 1:1) to give N-(2,6-
dichlorobenzoyl)-4-(4-allylamino-2, 6~-dimethoxyphenyl)-L-
phenylalanine methyl ester (938 mg).

2) The product obtained above was hydrolyzed in a
similar method as described 1in Example 1-5) to give the
title compound. mp 262-263 °C (dec.); MS m/z 529 (MH").
E;ample 157: N-(2, 6-Dichlorobenzoyl)-4-{(4-amino-2, 6~
dimethoxyphenyl)-L-phenylalanine

1) N-(2,6~Dichlorobenzoyl)-4~{(4-allylamino-2, 6~
dimethoxyphenyl)-L-phenylalanine methyl ester (0.93 g) was
dissolved in MeCN/water (40 mL of 84:16) under Nj.
Wilkinson’s catalyst (79 mg) was added and the mixture was
brought to boiling. After 2 h, more catalyst (170 mg) was
added and the reaction continued for another 6 h. The
solvent was evaporated and the residual water coevaporated
with MeCN. The residue was purified by preparative TLC
(silica gel; eluent: hexane/AcOEt 2:1 to 1:2) to give N-
(2, 6-dichlorobenzoyl)-4-(4-amino-2, 6-dimethoxyphenyl) ~L~-
phenylalanine methyl ester (708 mg).

2) The product obtained above was hydrolyzed in a

similar method as described in Example 1-5) to give the —

title compound. mp 221-222 °C; MS m/z 489 (MH").

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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mp 243-244 °C; MS m/z 531 (MH).

Example 160: N-{2,6-Dichlorobenzoyl)-4-(4-({(3-methylureido) -
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 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 (MH").

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-
-109-
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(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)-L-

phenylalanine methyl ester. MS m/z 517 (MH")

Example 165: N-(2,6-~Dichlorobenzoyl)-4-{(4-methylcarbamoyl-

2,6~dimethoxyphenyl)-L-phenylalanine

acid

1) 4-(1,3-Dioxolan-2-yl) -2, 6-dimethoxybenzeneboronic

was reacted with N- (2, 6~dichlorobenzoyl)-0-

(trifluoromethanesulfonyl)-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.

mL} ,

2) The product obtained above was dissolved in THF (60
and 5% HCl1 (30 mL) was added to the solution. The

mixture was stirred under N; at room temperature for 3 h.

The mixture was evaporated, and water (50 mL) was added to

the residue. The mixture was extracted with CH:Cl,, dried

(MgS0,), filtered and evaporated. The residue was purified

by column chromatography (silica gel; eluent: hexane/AcOEt
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2:1 to 1:1) to give N-(2,6-dichlorobenzoyl)-4-(4-formyl-2, 6-
dimethoxyphenyl)-L-phenylalanine methyl ester (2.06 g).

3) The product obtained above was oxidized by a similar
procedure as described in Example 52-1) to give N-{(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 OMe
N~ "COOH
H
Cl
Example m/z mp: °C
166 -CONMe; 545 219-221
167 -CONHBnN 1607 153-154
168 ~-CONH-i-Pr 559 261-262
169 ~CONH (CH>) 30H 575 222-223
170 I\ -
coN  N-Me 614 234-235
N
171 . ™\ -
-CONH\/\N 5 630 268-269
./
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Example 172 N~{2,6-Dichlorobenzoyl)-4~(4-carboxy-2, 6~
dimethoxyphenyl)-L-phenylalanine

The title compound was prepared by hydrolyzing N-(2, 6~
dichlorobenzoyl)~-4~(4-carboxy-2, 6-dimethoxyphenyl) -L-
phenylalanine methyl ester in a similar procedure as
described in Example 1-5). MS m/z: 517 (MH%); mp 277-278
°C.

Example 173: N-(2,6-Dichlorobenzoyl)-4-[4-
(methanesulfonylamino)carbonyl-2, 6-dimethoxyphenyl]-L-
phenylalanine

The title compound was obtained in a similar procedure
as described in Example 61, using N- (2, 6-dichlorobenzoyl)-4-
(4-carboxy-2, 6-~dimethoxyphenyl)-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 in dioxane (4 M, 1 mL)

was added to the mixture. The mixture was stirred at room
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temperature for 3 h. The mixture was evaporated and the
residue was taken up with water (40 mL) and extracted with
CH,Cl,. The extract was dried {MgSOy), filtered and
evaporated. The residue was purified by preparative TLC
(silica gel; eluent: hexane and AcOEt 3:1 to 1:1) to give N-
(2,6-dichlorobenzoyl)-4-(2, 6-dimethoxy-3~-hydroxyphenyl)~L-
phenylalanine methyl ester (145 mg).

2) The product obtained above was hydrolyzed 1in a
similar procedure as described in Example 1-5) to give the

title compound. mp. 164-165 °C; MS m/z 490 (MH').

Example 176: N-[2-Chloro-4-(tert-butoxycarbonyl)benzoyl}-4-
(2-methoxyphenyl) -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)) wusing 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 was stirred ét 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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methoxyphenyl)-L-phenylalanine (42.9 mg). MS (m/z): 452 (M-
H)™.

Example 178: N-[2-Chloro-4-carbamoylbenzoyl]-4-(2-
methoxyphenyl)-L-phenylalanine

The title compound was prepared from N-[2-chloro-4-
carboxybenzoyl]-4- (2-methoxyphenyl)-L-phenylalanine methyl
ester using a similar procedure as described in Example 60.

MS (m/z): 451 (M-H) .

Example 179: N-{2-Chloro-4-[N-{methanesulfonyl)carbamoyl]-
benzoyl]-4- (2-methoxyphenyl)-L-phenylalanine

The title compound was prepared £from N-[{2-chlioro-4-
carboxybenzoyl)-4-(2-methoxyphenyl) -L-phenylalanine methyl
ester using a similar procedure as described in Example 61.

MS (m/z): 529 (M-H) .

Example 180: N-{2-Chloro-5-
[(trifluoromethanesulfonyl)amino]-benzoyl]-4-(2-
methoxyphenyl)-L~phenylalanine

The title compound was prepared in similar procedures
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~[2-Chloro-3-
[(trifluoromethanesulfonyl)amino]-benzovl]}-4- (2~
methoxyphenyl)-L-phenylalanine

The title compound was obtained in similar procedures
as described 1n Examples 62, 63, 64 and 65, but replacing 2-
chloro-4-nitrobenzoyl chloride with 2-chloro-3-nitrobenzoyl
chloride in the coupling step of Example 62. MS (m/z): 555

(M-H) "
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Example 182: N-[2,6-Dichloro-4-
[(trifluoromethanesulfonyl)amino]benzoyl]-4-(2-
methoxyphenyl)-L-phenylalanine

The title compound was obtained by successively
carrying out similar procedures as described in Examples 62,
63, 64 and 65, except for 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)aminolbenzoyl}]-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-phenylalanine methyl ester. MS (m/z): 619
(M-H) "~

Example 185: N-[2-Chloro-6-
f(trifluoromethanesulfonyl)aminol} -benzoyl])-4-(2-

methoxyphenyl)-L-phenylalanine
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The title compound was obtained in similar procedures
as described in Examples 62, 63, 64 and 65, except for the
use of 2-amino-6-chlorobenzoic acid in the coupling step of

Example 62. MS (m/z): 555 (M-H)~

Example 186: N-[2-Chloro-3-
[{trifluoromethanesulfonyl)amino]-benzoyl]-4-(2-
methoxyphenyl)-D-phenylalanine

The title compound was obtained in similar procedures
as described in Examples 62, 63, 64 and 65, but starting
from 4-{(2-methoxyphenyl)-D-phenylalanine methyl ester. MS
(m/z): 555 (M-H)~

The following compounds (Examples 187-193) were
prepared in similar procedures as described in Examples 62,
63, 64 and 65, but replacing MeS0,Cl with a requisite
arylsulfonyl chloride.

Example 187: N-[2-Chloro-4-{[(4-
trifluoromethylphenyl)sulfonyl}lamino)lbenzoyl]-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)sulfonyl]amino])benzoyl]-4-(2-methoxyphenyl)-L-
phenylalanine; ESMS m/z 605 (M'+Na), 583 (MH'), 581 (M-H)~.

Example 190: N-[2-Chloro-4-[[(4-
methoxyphenyl)sulfonyl]amino]-benzoyl]-4~(2-methoxyphenyl) -

L-phenylalanine; ESMS m/z 617 (M'+Na), 595 (MH'), 593 (M-H) .
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Example 191: N-[2~Chloro-4-[ (2~
thienylsulfonyl)amino)benzoyl]-4-(2-methoxyphenyl)-L-
phenylalanine; ESMS m/Z 593 (M'+Na), 571 (MH'), 569 (M-H) .

Example 192: N-(2-Chloro-4-[[(2-
methylphenyl)sulfonyl]amino]lbenzoyl]-4- (2-methoxyphenyl) ~L-
phenylalanine; ESMS m/z 601 (M'+Na), 579 (MH'), 577 (M-H).

Example 193: N-{2,6-Dichloro-4-[({2-
thienylsulfonyl)amino}benzoyl]-4-(2, 6-dimethoxyphenyl)~L-
phenvlalanine; mp. 141-142 °C. ESMS m/Z 635 (MH').

Example 194: N-[4-(3-Benzylthioureido)-2-chlorobenzoyl]-4-
(2-methoxyphenyl)-L-phenylalanine

1) A solution of N-(4-amino-2-chlorobenzoyl)-4-(2-
methoxyphenyl)-L-phenylalanine (57 mg) in DMF (1.5 mL) was
added to a solution of 1, 1’-thiocarbonyldiimidazole (28 mg)
in DMF (1 mL) under N; at 0 °C over a 2.5 h period. The
mixture was then allowed to warm up slowly to room
temperature and stirred for an additional 2 h. Benzylamine
(21 pul) was then added and the resulting mixture stirred for
2 h at 80 °C. The mixture was concentrated, and the residue
was taken up with CH,Cl, and washed with 1N HCl and water.
The organic layer was dried (MgS0y}, filtered and
evaporated. The residue was purified by preparative TLC
(silica gel; eluent: CHyCl,/MeOH/EtsN 100:1:1) to give a
solid. The- solid was taken up with CH;Cl, 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 1in a
similar procedure as described in Example 1-5) to give the

title compound (26.9 mg). ESMS m/z 572 (M'-1).
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Example |[R'“ 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)™ |} 189-180

The following  compounds (Examples 199-204) were
prepared in a similar manner as described in Examples 64, 69
or 70.

TABLE 14
MeO iln
cl o OMe
N° "COOH
o R'SNH a
Example m/z mp, °C
R MH*

199 Ac 531 227-229
200 ’ EtOCO 561 185-187
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202 2-MeCgH4NHCO | 622 182-184
203 MeNHCO 546 110-112
204 H,NCO 532 220-221
Example 205: N- (4-Ureido-2, 6-dichlorobenzoyl)-4-(3-

carbamoyl-2, 6-dimethoxyphenyl) -L-phenylalanine

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 g.ﬁ
cl o OMe
/Etjle COOH

R cﬁi
Example m/z mp, °C

R MH*
207 Br 554 184-185
208 OH 490 252-253
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The following compounds (Example 209-212) were

prepared in a similar manner as described in Example 1 and 2
but replacing 2,6-dichlorobenzoyl <chloride and (S)-2-
phenylpropionic acid with requisite benzoyl chlorides and

benzoic acids.

TABLE 16
R2 O OMe
/©/H\N COOH
H
R
m/z mp
Example R R? MH" °C
209 OH Cl 426
210 H2NSO, 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 q) 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) LDA (2 M in 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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2-(2, 6~dichlorophenyl)propionic acid methyl ester (1.11 g).
3) The product obtained above was dissolved in
THF/MeOH/toluene (65 mL, 11:1:1) and 1 M KOH (9.18 mL) was

added. The mixture was stirred at room temperature for 6h,
heated to 50 °C and stirred overnight. EtOH (5 mL) was
added and the mixture was stirred at 60 °C for 6 h and
refluxed overnight. The mixture was concentrated and taken
up with water (60 mL), acidified with 1 N HCl to pH < 2.
The product was collected by filtration to give 2-(2,6-
dichlorophenyl)propionic acid (0.84 g).

4) The product obtained above was coupled with 4-(2-
methoxyphenyl)-L-phenylalanine methyl ester by a similar
procedure as described in Example 2 and hydrolyzed with LiOH
to give the title compound. ESMS m/z 472 (MH'). mp. 109-110
°C.

The following compounds (Examples 214-217) were

prepared in a similar procedure as described in Example 4.

Example 214; N- (2, 6-Dichlorobenzoyl)-4-{(2-formyl-3-
thienyl)-L-phenylalanine; ESMS m/z 470 (M'+Na), 448 (MH"),

446 (M-H)".

Example 215: N-(2,6-Dichlorobenzoyl)-4-(5~acetyl-2-thienyl)-
L-phenylalanine: mp. 194-195 °C. ESMS m/z 484 (M'+Na), 462
(MH"), 460 (M-H) .
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phenylalanine: ESMS m/z 415 (MH").

N-(2,6-Dichlorobenzoyl)-4-(4-pyridyl)-L-

Example 218: N-(2,6~Dichlorobenzoyl)-4-(2-hydroxymethyl-3-
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 Lty hydrolysis as
described in Example 50. ESMS m/z 472 {(M'*Na), 448 (M-H)~

Example 219: N-(2,6-Dichlorobenzoyl)-4-(2-cyano-3-thienyl) -
L-phenylalanine

1) A mixture of N-{2,6-dichlorobenzoyl)-0O-
(trifluoromethane sulfonyl)-L-tyrosine methyl ester (361
mg), trimethyl (2-cyano~-3-thienyl)tin (393 mg), Pd(PPh3)s (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 (MgS0Os;) and evaporated under reduced pressure.
The residue was purified by silica gel chromatography to
afford N-(2,6-dichlorobenzoyl)-4-(2-cyano-3-thienyl)-L-
phenylalanine methyz_gster (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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Example 221: N- (2, 6-Dichlorobenzoyl)-4-[2, 6-dimethoxy-4-
[(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-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-i-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
(1.92q) was coupled with N~ (2, 6-dichlorobenzoyl) -0~

(trifluorometﬁanesulfonyl)—L—tyrosine ethyl estex in a
-123-



10 10 10! @y" 109 ()-' $8B9B: B; BSCNCG | vU3 ! f &10%2y2& () -~ -
f&10% % & ()-:- f&L0YMm& ()-:- f&LO%& () -

| 11098&' ()-f210x! 10x!210x!1111j KLLNO QO |-1109%! & O-O0lTM1o0w! & () -
| @Q/109%! & ()- 1s!109%!& ()- 1s!10%! & ()- 10y2y2 10y2y2 10y2y20
P%P&P'P(PPP)TrCD | s110% ", &f()-- | s110% ", &f()-- 1110% ", & ()-f 10 10

10! L° 0|1 TTT 1094 & 0
10pp! " : %)péf %Qgc %@6% 5(3 M%'ﬁloﬁ%}a&? @)I 1%%@%%’(}?? NOPP
WYT &] +] 12} P9d®cll®0rbb2hz©‘y&)( )4 (i 6rmgtm©%&2 @rxe@hbfgque%m@)enyl,) -

s, 2100 (PP PR IR0 Be ) VSRR (5 Mo g () o TeRaatt e

dXddVezepQIH L0 (M=H) yl 109 & () --! J+y| 109& ()-- 1s!109% & ()- 10

2) To a solution of N-(2,6-dichlorobenzoyl)-4-(6-
methoxy-2-methoxymethoxyphenyl)-L-phenylalanine ethyl ester
(938 mg) in EtOH (25 mL) was added HCl (4 N in dioxane, 5
mL), and then the mixture was stirred under N, for 4 h at
room temperature. The mixture was diluted with AcOEt,
washed with H;O and brine, dried (MgS0O4) and evaporated.
The residue was purified by column chromatography (silica
gel; eluent: AcOEt/hexane 1 : 2) to afford N-(2,6-
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-
bromoethyl acetate (271 mg) and K;CO3 (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 CH,Cl,/AcOEt/hexane to afford

the title compound (145 mg). mp 158-159 °C; ESMS m/Z 526
(M*+Na), 504 (MH"), 502 (M-H)~

Example 228 N- (2, 6-Dichlorobenzoyl)-4-{6-methoxy-2-(2-
fluoroethoxy)phenyl]-L-phenylalanine.
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The following compounds (Examples 229-232) were
prepared in a similar procedure as described in Example 227

using requisite benzeneboronic acid.

TABLE 17

ct O
ﬁ COOH
Cl
m/z mp (°C)
Example |R!® rRY7 (MH")
229 -OCH,CH,0H ~OCH,CH,OH [534 124-125
230 ~QCH,CF3 —OCH,CF3 610 93-94
231 —OCH,CN ~OCH,CN 524 175-176
232 ~OCH2CH,N (CH3) 2 [~-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-(2,6-Dichlorobenzoyl)-4-{2,3-methylenedioxy-
6~ (2-methoxyethoxy)phenyl]-L-phenylalanine. mp 167-168 °C;
ESMS m/Z 532 (MH").

Example 234: N-(2,6-Dichlorobenzoyl)-4-(2,3-methylenedioxy-
6-[2~(N,N-dimethylamino)ethoxylphenyl]-L-phenylalanine; ESMS

m/z 545 (MH"), 543 (M-H) .
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Example 235: N-(2,6-Dichlorobenzoyl)-4-{2,3-methylenedioxy-

6- (methoxymethoxy)phenyl]-L-phenylalanine; ESMS m/z 518
(MH*), 516 (M-H) .

Example 236: N-(2,6-Dichlorobenzoyl)-4-(2,3-methylenedioxy-
6~hydroxyphenyl)-L-phenylalanine; ESMS m/z 474 (MH").

Example 237: N-(2,6-Dichlorobenzoyl)-4-(2,3-methylenedioxy-
6-ethoxyphenyl)-L-phenylalanine; ESMS m/z 502 (MH").
Example 238: N-(2,6-Dichlorobenzoyl)-4-[2,3-methylenedioxy-
6— (2-hydroxyethoxy)phenyl}-L-phenylalanine; ESMS m/z 518
(MH'), 516 (M-H) .

Example 239: N-(2,6-Dichlorobenzoyl)-4-[2,3-methylenedioxy-
6~ (cyanomethoxy)phenyl]-L-phenylalanine; ESMS m/z 513 (MH").

Example 240: N-(2,6-Dichlorobenzoyl)-4-(2,3-methylenedioxy-
6-methoxyphenyl)-L-phenylalanine; ESMS m/z 488 (MH").

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]lphenyl}l-L-phenylalanine {(TR-14454)

1) A mixture of 2, 6-dimethoxy-4-[(t-butyldiphenylsilyl-
oxy)methyl}benzeneboronic acid- (5.2 q), N-(2, 6-
dichlorobenzoyl)-4-bromo-L-phenylalanine ethyl ester (1.71
g), Pd(PPhi), (0.44 g) and KyCO; (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 in 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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above (2.9 g) in THF (10 mL) was added tetrabutylammonium
fluoride (4.45 mL, 1 M in THF) under N; and the mixture was
stirred for 2 h. THF was evaporated and the residue was
purified by preparative TLC (eluent: hexane-hexane/EtOAc
50%) to vyield 1.86 g of N-(2,6-dichlorobenzoyl)-4-{2, 6~
dimethoxy-4-~ (hydroxymethyl)phenyl]-L-phenylalanine ethyl
ester. ESMS: m/z 532 (MH').
3) A mixture of the product obtained above (1.8 gq),
CBry (2.25 g), PhsP {(1.78 g) in CH,Cl, {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- (bxomomethyl)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 CH2Cl; (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 NH4OH}) to vield 45 mg of N~ (2, 6-
dichlorobenzoyl)-4-[2, 6-dimethoxy-4-
[ (methylamino)methyl]lphenyl)-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

(MH*) .

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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Example |R® R Physical
properties
243 -COOH N/\j MS: m/z 557 (MH')
244 -COOH o) MS: m/z 629 (MH')
- %)
0
245 ~COOH Me MS: m/z 601 (MH')
—~
—-N O
—(
Me
246 -COOH | -NH(CH;) ,0H MS: m/z 547 (MHY)
247 ~COOH | -N(Me)CH,CH,N(Me), |MS: m/z 588 (MH")
- \ MS: m/z 586 (MH’
248 COOH | _ " \y-me m (MH™)
./
249 ~COOEt | _ /" M MS: 614 (MH')
e mp. 148-150.5 °C
2HCl salt:
mp. 235 °C (dec.)
250 ~COOH | _ /Y~ -OH MS: m/z 616 (MH")
-/
251 -COOH ¢} MS: m/z 614 (MH")
/N
—N N” Me
\—
252 ~COOH | _ 7\~ 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 (1.1 q), N-(2,6~dichlorobenzoyl)-4-
bromo-L-phenylalanine ethyl ester (0.71 g), Pd(PPh3), (1.0

g) and Kp;CO3 (1.00 g) in DME/H,O0 (10 mL/ 0.5 mL) was heated
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with LiOH as described in Example 1-5) to give 120 mg of the
title compound. ESMS: m/z 588 (MH").

The following compounds (Example 254-261) were
prepared in a similar manner as described in Example 242 or

253 from requisite starting materials.

Example 254: N- ({2, 6-Dichlorobenzoyl)-4-{2, 6-dimethoxy-4-
[ (diethylamino)methyl]phenyl]-L-phenylalanine; ESMS: m/z 559
(MH")

Example 255: N- (2, 6-Dichlorobenzoyl)-4-{2, 6-dimethoxy-4-~
[ (N,N-dimethylamino)methyl]phenyl]-L-phenylalanine; ESMS:
m/z 531 (MH")

Example 256: N- (2, 6-Dichlorobenzoyl)-4-1{2, 6~dimethoxy-4-
(piperidinomethyl)phenyl]}~L-phenylalanine; ESMS: m/z 571
(MH")

Example 257: N-{(2, 6-Dichlorobenzoyl)—4—[2,6—dimethoxy—4—
(morphollnomethyl)phenyl] -L-phenylalanine; ESMS: m/z 573
(MH")

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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(thiomorpholinomethyl)benzeneboronic acid with 2,6~
dimethoxy-4-[ (4-tert-butoxycarbonyl-1-
piperazinyl)methyllbenzeneboronic acid.

2) A solution of the product obtained above (0.09 g) in
CHoCl, /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. NaHCO;. The EtOAc layer
was washed with water, dried and evaporated to vyield 70 mg
of N~ (2, 6-dichlorobenzoyl)-4-(2, 6-dimethoxy-4-[ (1-
piperazinyl)methyl]phenyl]-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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l) To a solution of N-(2,6-dichlorobenzoyl)-~4-[2, 6-
dimethoxy-4-(thiomorpholinomethyl)phenyl]}-L-phenylalanine
ethyl ester (0.1 g) in CHxCl, (3 mL) at -10 °C under N, was
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 (MHY)).

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—Dichlorobenzpyl)—4—[2,6—dimethoxy—4—[2—
(4-methyl-l1-piperazinyl)ethyl]lphenyl}~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 vyield 1.3 g of N-(2,6-
dichlorobenzoyl)-4-[2,6-dimethoxy—-4-(2-
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m/z 546 (MH").

2) The product obtained above (1.25 g) was dissolved
in CH,Cl, and Ph3P (907 mg) was added, then the soclution was
cooled to 0 °C. CBrg (1.14g) was added to the mixture and
the mixture was stirred at 0 °C for 2 h. The mixture was
partitioned between H;O/EtOAc (20 mL each). The organic
layer was separated and the aqueous layer was extracted
with EtOAc (3 x 20 mL). The combined organic layers were
dried (MgSO4) 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 g).
ESMS: m/z 610 (MH").

3) The product obtained above (200 mg) was dissolved
in CH,Cl, (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 hydrolyzed 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]phenyl]-L-phenylalanine. mp. 178.9 °C.
ESMS: m/z 600 (MH").

Examplé-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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Example 266: N-(2, 6-Dichlorothiobenzoyl)-4-(2, 6-

dimethoxyphenyl)-L-phenylalanine

1) A  mixture of N-(2,6-dichlorobenzoyl)-4-(2, 6~
dimethoxyphenyl)-L-phenylalanine methyl ester (0.25g) and
Lawesson's reagent (2,4-bis{4-methoxyphenyl)-1,3-dithia-
2,4~diphosphetane-2,4-disufide; 0.21 g) in xylene (10 mL)
was refluxed overnight. The mixture was cooled to about 50
°C and water (15 mL) was added and refluxed for 2 h. The
mixture was stirred at room temperature overnight and
evaporated. The residue was partitioned between EtOAc and
water. The EtOAc layer was washed with water, dried and
evaporated to yield 0.25 g of N-(2,6-dichlorothiobenzoyl)-
4-(2,6-dimethoxyphenyl) -L-phenylalanine methyl ester.
ESMS: m/z 504 (MH").

2) The product obtained above was hydrolyzed with LiOH
as described in Example 1-5). The c¢rude product was
purified by column chromatography (silica gel; eluent
CH,Cl,/MeOH 95:5 to CHyCl,/MeOH/AcOH 95:5:0.1) to give 25 mg
of the title compound. mp. 180.4 °C. ESMS: m/z 490 (MH").

Example 267: N- (2, 6-Dichlorobenzoyl)-4-(2,6-
dimethoxyphenyl)-L-phenylalanine N-(methylsulfonyl}amide

1) To a solution of N-(2,6-dichlorobenzoyl)-4~(2,6-
dimethoxyphenyl)-L-phenylalanine (0.1 g) in THF (5 mL) at O
°C under N; was added oxalyl chloride (0.055 mL) followed by
a drop of DMF. The solution was stirred at 0 °C for 2h
followed by stirring at room temperature for 2 h. THF was
evaporated and fresh THF {5 mL) was added and the solution
was evaporated again. This process was repeated one more
time and the residue was dried under vacuum to yield N-
(2,6-dichlorobenzoyl)~4-(2, 6-dimethoxyphenyl)-L-
phenylalanyl chloride.

2) To a solution of the product obtained above in THF
(10 mL) was added MeSO;NH, (0.0292 g) followed by DBU
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Example 268: N- (2, 6-dichlorobenzoyl)-4-(2, 6~
dimethoxyphenyl)-L-phenylalanine N-hydroxyamide.
NaHCO3 (0.21 g) was added to a solution of NH,0OH HC1
(0.14 g) in THF/water (5 mL each) at 0 °C and the mixture
was stirred for 1/2 h. A solution of N-(2,6-
dichlorobenzoyl)-4-(2, 6-dimethoxyphenyl)-L-phenylalanyl
chloride (0.1 g) in THF (5 mL) was added to the mixture at
0 °C and the mixture was stirred overnight at room
temperature. The mixture was partitioned between EtOAc and
water. The EtOAc layer was washed successively with 1 N
HCl1 and brine, dried and evaporated. The residue was
purified by preparative TLC (silica gel; eluent:
CHyCl,/MeOH 8%) to yield 27 mg of the title compound.
ESMS: m/z 489 (MH").

Example 269: N-(2,6-Dichlorobenzoyl)-4~(2-methoxyphenyl)-L-
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 with 1 N HC1,
satd. NaHCO;, satd. LiCl, dried (MgSO4), 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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from CH,Cl,/hexane to give 74 mg of N-(2, 6~
dichlorobenzoyl) -4~ (2-methoxyphenyl)-L~-phenylalanine N-
(tert-butyl)-N-hydroxyamide. ESMS: m/z 515 (MH").

2) A solution of the product obtained above (0.030 g)
in CH,Cl,/TFA (3 mL each) was stirred for 72 h at room
temperature. The mixture was evaporated and the residue was
purified by column chromatography (silica gel; eluent:
CH,Cl, to CHyCl,/MeOH 5%) to give 10 mg of the title
compound. ESMS: m/z 459 (MH").

Example 270: {18)~-N-(2,6-Dichlorobenzoyl)-2-[{4-(2, 6-
dimethoxyphenyl)phenyl]-1-(lH-tetrazol-5-yl)ethylamine.

The title compound was prepared by following the
procedure described in the J. Med. Chem., 41, 1513-1518,
1998.

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-cyanoethylamine (0.03 mL) in DMF (S mL)
was stirred at room temperature under N,. 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} Ph3P (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 TMSN; {(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 (MgS0O4), filtered and
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yield 0.076 mg of (18)-N-(2,6-dichlorobenzoyl)-2~[4-(2, 6-

dimethoxyphenyl)phenyl]-1-[1-(2-cyanoethyl)-1H~-tetrazol-5-

yllethylamine. ESMS: m/z 551 (MH").

3) To a solution of the product obtained above (0.073
g) in CHCl; (5 mL) was added DBU (0.059 mL) and the mixture

was stirred for 48 h at room temperature under N;. The

mixture was diluted with EtOAc, washed with 1N HCl1l and

brine, dried and evaporated to yield 0.067 g of the title

compound. ESMS: m/z 498 (MH').

The following compounds {Example 271-274) were

prepared in a similar procedure as described 1n Example

270-1) .
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 estexr;
ESMS: m/z 582 (MH").

Example . 275 N-{(2,6-Dichlorobenzoyl)-4-(2, 6~

dimethoxyphenyl) -L-phenylalanine 1-propyl ester.
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was partltloned between EtOAc and water. The EtOAc layer
was washed with water, dried, evaporated and the residue was
purified by column chromatography (eluent: EtOAc/hexane 1/1)
and triturated with hexane/Et;0 (5/0.5) to give 0.1 g of the
title compound. ESMS: m/z 516 (MH').

Example 276: N-(2,6-Dichlorobenzoyl)-4-(2, 6-
dimethoxyphenyl)-L-phenylalanine cyclohexyl ester

The title compound was prepared in an analogous manner
to Example 275 by replacing 2-propanol with cyclohexanol.
ESMS: m/z 556 (MH").

The following compounds (Examples 277-286) were
prepared in a similar method as described 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. O
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S& () -

109 ()-) 109 ()-) 109%& ()-
L)) 109& ()-) 109%& ()-) 109%& ()-)

I K 10%9& ()- eK 10% p; & ()- 10yy 10yyNNNNNNN~A>= 10yy! )
SS@10%& ()- 109 ] & () - NNNNNNNhD=
10%&' ()-#3C LNNNNNNN D= 10yy!

10%&' ()-#3C L) 109 ()-)

Example 1 m/z
R2®— MH*
R3
277 Cl 455
i Me
278 Br 564 (M-H)"
CC
279 F 460
A,
280 i-Pr 448
281 Me\©/ 420
282 NC\©/ 431
283 MeOT::j/ 438
284 OzN\©/ 451
285 (o] 498
i-PrO/©/
286 Cl 498
n-PrO’ t

The following compounds (Examples 287-290)

109%&' () -)
10yy! #3C
)

were

prepared in an analogous manner as described in Example 2

by acid with
substituted 2-chlorobenzoic acids.
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) 109& ()-)
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109& ()-) 109& ()-#3C

109%& ()-#3C L)

109& ()-)
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TABLE 20
cl o OMe
/Etj/LN COOH
H
R1
Example [R* m/z
287 ij‘ 475 (MH')
288 Cl 543 (MH")
/ ——
C
289 COCF4 569 (M-H)~
O
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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TABLE 21
cl o OMe

J:EIJLN COOH

H
R1

Example |R’ m/z

292 N 510
[S\>—NH-

293 493
N-—

Example 294: N-(2,6-Dichlorobenzoyl)~-3-[5-(2, 6~

dimethoxyphenyl)-2-thienyl]-L-alanine

1) N-({9-Fluorenylmethoxycarbonyl)-3-(5~bromo-2-
thienyl)-L-alanine (813 mg) was dissolved in EtOH (15 mL)
and HCl (gas) was bubbled through the solution for 5 min at

0°C. The mixture was warmed to 50 °C and stirred for 1 h.

After cooling to room temperature the solvent was
evaporated. The residue was purified by column
chromatography (silica gel; eluent: hexane to hexane/EtOAc
1:1) provided N-(9-fluorenylmethoxycarbonyl)-3-(5-bromo-2-
thienyl)-L-alanine ethyl ester (767 mg): ESMS: m/z 500 MH".
2) Piperidine (1 mlL) was added to a solution the
product obtained above (758 mg) in CHyCl, (10 mL). The
mixture was warmed to 45°C, stirred for 2 h, and evaporated.
The residue was dissolved in CH,Cl, (10 mL) and Et3N (1.1
mL). To this solution 2,6-dichlorobenzoyl chloride (240 nL)
was added and the mixture was stirred at room temperature
overnight. 1 N HCl (20 mL) was added and the mixture was
extracted with EtOAc. The extract was dried {(Nas504),
filtered and evaporated. The residue was purified by column
chromatography (silica gel; eluent: hexane to hexane/EtOAc
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109& ()-) 109 ()-ZOkOOOP PPP P| _RESOyy10?! 10?!10?!-109%! & () -
YY91092! & ()-Z YY610%& ()-S YF S5 109! & ()- YY310%! & ()-
PPRSTQUWUXU| [ : - 810" Y410% & ()-? Y*s!10% & ()-- Y'10% & ()- Y' 10% & () -
Y109 & ()- Y! 109 & () - TXUYUZUbUj Ur UzU| UcC810" Y. k10% & ()-h. k10% & ()-h
k'@O0%& ()- @O0%& ()- YL0% ! & ()-10"10"| UUUUUUUEEC810" Y. k10% & () - h.

K10% & ()-h. k10% & ()-h. k10% & ()-h'- . k10% & ()- hUUUUUUUUFH, 8. k10%
& ()-h"- KPR E Qify K109 & &)l o KA A )y Ts- KL Ir Hisienyr) -
L-alanine ethyl ester (650 mg): ESMS: m/z 450 (MH").

3) The title compound was prepared from the product
obtained above by following procedures described in Example

7-2) and 3). ESMS: m/z 480 (MH"). mp. 134°C (dec.)

Example 295: N-(2,6-Dichlorobenzoyl)-4-(2,6-
dimethoxyphenyl)-L~-homophenylalanine.
The title compound was prepared in a similar manner as

described in Example 5. ESMS: m/z 488 (MH'). mp. 105-107 °C

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 CHsCN (3 mL) at O °C was added Et3SiH
(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;O 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) -3~
nitro-L-phenylalanine ethyl ester was prepared in a similar

manner as described 1n Example 1 by replacing N-{(tert-
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UUUUUUUEE, 8. k10% & (). k10% & ()-h. k1l0% & ()-h'"- . k1l0% & ()-h. k10%
& ()-h. k10% & ()-hUUUUUUUUel ). k10% & ()-h. k10% & ()-h. k1l0% & ()-h'-
k10% & ()-h. k10% & ()-h. k10% & ()-hUUUUUVWWeD). k10% & ‘f)llO%&'()-
y# 110% & ()-. k10% & ()-h'- . k10% & ()-h. k10% & ()-h
klO%leO%NWN& ()-Sp210%NWN&' () - SP210%NWN& () -s Gp *1090NWMN&' () -y *10%%& -y
b *10% i & ()-yVWWW._CQ).

butoxycarbonyl)-L-tyrosine ethyl ester with N-tert-

butoxycarbonyl-3-nitro-L-tyrosine ethyl ester.

2) The product obtained above (1.07 g) was dissolved in
MeOH (15 mL} under Ns. Raney-Ni (100 mg) was added and H;
gas was bubbled through the mixture for 15 min. Stirring
under H, was continued for 6 h. The mixture was filtered
through Celite and washed with MeOH. The filtrate was
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 dissolved
in CH»Cl, (1 mlL) and pyridine (57 pL). 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 298-300) were

prepared in a similar method as described in Example 297,
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- SVVVWAW WV D) .

k10%210%0NWN&' () - Sp210YNWNE () - Sp210YNWNE () - Sp2109%WWNE' () - Sp2109%WWNE’ () - s#

3( VWA W W XT7. "kl @bl0%& ()-& b bl0%R& ()- 10! 10! 10!

109 & () - p2109AWNE () - s#3( LWW WAWAN Z8yX7. k1 !° bl0%& ()- bl0% & ()-
b10%&&&' ()- bl0% & ()-!~ bl0%& 6%51 ?00/@&' ) - WKPXYXAXeXKX| [ : yX7. ki1 !

4°YS) 10%a& ()- YS)10%& ()- | YS)1098LE S&10%&>! && () - ! 10%&>! &&' () -

S 10%&>! &&' () - SKkXXXXXXXXXv V6. MeO

k(1109%&>! && () -t (1 109%&>! &&' () -t 10&>! &10&>! &

ONLO%& ()-0 ONLOYRE &&' () - 0XXXXXXX_COvV§

k(1 (1109&>! && () -t (1 109&>! &&' () -¢t;( 13 0%e

&& () - t XXXXXXXhLv V6.

K(1(1(110%>! &' () -t (1 10%&>! &&"f‘%ulo@@%&&' ()-t(1109%&>! &&' () -t #3DG( | 10%&

>1 &&' () - t XXXXXYY| \ 8vV6. cl

b1 & 8109%&>! &&' () -
%86 PME#3DG( | 10%8>! && () -t (1 10%&>!

Example |R’ m/z MH®  |mp, °C

298 CH3SO,NH 567 118-120

299 EtOCONH 561 216-217
Example 300: N-(2,6-dichlorobenzoyl)-3-(2-oxo-1-

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 uL) was added 4-
chlorobutyryl chloride (54 pL). The mixture was stirred at
room temperature for 12 hours and concentrated under -reduced
pressure. The residue wa2s purified by column chromatography
(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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k#3DG( | 10%8>! &&' () -t (1 10%8>! &&' () -t (1 109%8>! &&' () -t (1 109%&>! &&' () - t #3DGYYYYYY
YdHv V6.

k#3DG( | 1098>! &&' () - t #3DG(1 109&>! &&' () -t (1 109&>! &&' () -t (1 109&>! &&' () -t (1 109%&
>1 &8 () -t YYYYYYr YhGvV6. k#3DG

110%! & ()- (1 109> && () -t #3DG (1 109> && () -t (1 109> && () -t (1 109%&>! &&' () -
tr YW\\AAMAALZES0 10ff 10Ff 10ff!, 1 10% f & g)-- ,!100@3!&'%} S 110%! & () --(
1 10%! & ()TLXEBIR! &96) N IEG R [TPID I6PPerIBBEsR: Pf - 2P189dee 1) HCL

I TOBE () VB SoToUve) g8t 1D 1001 & (1o M 1o s M Los! &0 10dd
sl'l & ()-dMeSeTeUeVelg&lir ! el & () - () - & () -
10dd 10dd! PFeB8ddd NS - FEHIRCR (RS AEFG%PIF’ﬂ‘?ﬁ‘r%hr@f)‘d3!el"(?‘?ﬂr&'t(efj:y1'(he

1109 & () r&sia0¥n& o )pdrilPied 18y cbQumh Ehk@Watography (silica gel;

eluent: CH,Cl, to MeOH/CH,Cl, 10%) to give the title compound
(23 mg). ESMS: m/z 557 (MH').

The following compounds (Examples  301-302) were
prepared in a similar manner as described in Example 2 by
replacing 2-phenylpropionic acid with the requisite benzoic
acid and replacing 4- (2-methoxyphenyl) -L-phenylalanine
methyl ester hydrochloride with 4-(2,6-dimethoxyphenyl)-L-

phenylalanine methyl ester hydrochloride

Example 301: N-({2,6-Dichloro-4~-phenylbenzoyl)-4-(2,6-
dimethoxyphenyl)-L-phenylalanine: ESMS: m/z 550 (MH'); mp.
215 °c.

Example 302: N-[2,6-Dichloro-4-{1-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-(2-pyrrolyl)-2,6-
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&M 10% &'cemporns) ( 0.0y gq-hEE@‘Mf’G" &/(2) SGPEIUM L & (Y - REALFB-c" & () - #3;
Dg+E10% c" & ()-q+E10% c" & ()-_?L>0 10aga

q+E10% c" & () - q+E10% c" & () - q+E10% c" & () - q+E10% c" & () - #3;

Dg+E10% c'E&Xafple<I30 : Moa[gh (#E3:Pyrazolyl) -2, 6-dichlorobenzoyl)-4-

Dg+E10% c" & () -Q+E10% c +E10% c" q+E10% c" & ()-#3: D ! % DL>0
10aga #3q4§1%@§3@@t O3 @ﬁe& 19 E éény%a&%nlne

?8+E10% c" & () 19+HLO% -G r&n{o-29 tEHA¥NG c&obkna tR10% 6 (&, 6)- % 248@A ; L>0
in%ioﬁfcd&“\e)th&#@@%wl& Ly PheEYd9d angne) MGERY oS RERE (19 q4E4094 cVRS () - AEPT
\]" EL>0 coupled with 1-[[2-(trimethylsilyl)ethoxy]lmethyl]}~5-
pyrazoleboronic acid (0.343 g) in THF (10 mL) as described
in Example 7-2) to give N-[4-[1-([2-
(trimethylsilyl)ethoxy]methyl]~-5-pyrazolyl]-2, 6-
dichlorobenzoyl]-4-(2, 6-dimethoxyphenyl)~-L-phenylalanine
methyl ester (0.277 g). ESMS: m/z 684 (MH') and 682
(M-H) ".

2) To a solution of the product obtained above (0.277
g) in MeOH (10 mL) was added conc. HCl (0.20 mL) and a
second aliquot of conc. HCl (0.20 mL) after 3 h. After
stirring overnight at room temperature, the miXture was
concentrated. The residue was dissolved in EtOAc, washed
with NaHCO; and brine, dried (Na;S04), filtered, and
concentrated. The residue was purified by preparative 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 1in 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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Example 306: ©N-{4-(1,3-thiazol-2-yl)-2,6-dichlorobenzoyl]-
4-(2,6-dimethoxyphenyl)-L-phenylalanine.

1) To a solution of N-(4-bromo-2,6-dichlorobenzoyl)-4-
(2, 6-dimethoxyphenyl)-L-phenylalanine methyl ester (0.240 g)
in toluene (10 mL) was added 2-~tributylstannio-1,3-thiazole
(0.52 g) and Pd{PPhs3)s (0.11 g) and the solution was heated
to 80 °C under N, for 24 h. It was worked up and purified 1n
a similar manner as described in Example 135-3) to yield 30
mg of N-{4-(1,3-thiazol-2-yl)-2,6-dichlorcbenzoyl]-4-(2,6-
dimethoxyphenyl)~L-phenylalanine methyl ester . ESMS: m/z
571 (MHY).

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-(1,3-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—thiazoleA

with 4-tributylstannio-1,3-thiazole. ESMS: m/z 557 (MHY)
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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MeO O
cl o OMe
N~ ~COOH
, H
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(MH")
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S\//\1
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N
312 N 551
l =
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N
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xample 7- 2) to glve 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 (0.22g)
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 wa<shed 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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(trifluoromethyl)phenyl]-L-phenylalanine
The title compound was prepared in a similar method as

described in Example 2.

MS m/z 542 (MH'), mp. 231-232 °C.
p

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 in 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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3) The product obtained above was hydrolyzed in a
similar method as described in 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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109" V&' (phedPYWMEBnGhe me@hyl ester with MeNCO instead of MeNCS. MS
m/z 546 (MH'), mp. 236-237 °C.

Example 325: N-(2,6-Dichlorobenzoyl)-4-[2, 6-dimethoxy-3-
(acetylamino)phenyl]-L-phenylalanine

The title compound was obtained in a similar procedure
as describe in Example 67 by reacting N-(2,6-
dichlorobenzoyl)-4-(2, 6-dimethoxy-3-aminophenyl) ~-L-
phenylalanine methyl ester with acetyl chloride. MS m/z 531
(MH'), mp. 244-245 °C.

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 1isocyanate (45 upL) 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 (MgS0O,), 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 hycdrolyzed 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-bromo-2, 3-dihydrobenzo[b]} furan and 8-bromo-3,4-

dihydro-2H-benzopyran respectively (Kerrigan, F., Martin,
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Ci
[iIfLN COOH
H
Cl

ms mp
Example |g MH* °C
327 2 456 215-216
328 3 470 214-215

Example 329: N-{2,6-Dichlorobenzoyl)-4-(1-tert~-

butoxycarbonyl-2-pyrrolyl)-L-phenylalanine
The title compound was prepared in a similar method as

described in Example 7 using l-(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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Example 335: N-[2-Chloro-4-(methansulfonylamino)benzoyl]-
4-[2~(trifluoromethyl)phenyl]-L-phenylalanine
The title compound was prepared in a similar manner as

described in Example 3. MS: m/z 541 (MH'), mp. 1l4°C.

Example 336: N~ {(2,6-Dichlorobenzoyl}-3-chloro-4-(2-
methoxyphenyl)-L-phenylalanine

The title compound was prepared in a similar method as
described in Example 1 using N-{tert-butoxycarbonyl)-3-
chloro-L-tyrosine methyl ester. ESMS m/z 479 (MH'), mp.
131°C

The following compounds {(Examples 337-339) were

prepared in a similar method as described in Example 71.
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va& () - N10%& () - #3D

Example |R’ MS m/z mp., °C
(MH")
337 —COCH,CH3 500 118-119
338 -CO(CH>) 3CH; 528 117.6
339 -CO(CH;) sCH3 556 86-88
The followaing compounds (Examples 340-342) were

prepared 1in a similar method as described in Example 73.

TABLE 27

Example |R’ R® MS m/z mp., °C
(MH")
340 ~CH (OH) CHj MeO 548 121-123
MeO OMe
341 ~CH (OH) CH,CH; _@ 502 117-119
MeO
342 -CH (OH) {CH3) 3CH; _4§:> 528 158~159
(M-H) "~
MeO
Example 343: N-{2,6-Dichlorobenzoyl)-3-acetylamino-4-

phenyl-L-phenylalanine
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oM M&' () - M?&n 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
-155-



PPPPPPPVVE* #110#11090M M&' () - #1109 M&' () - #1109 M&' () - #1109 M& () - #1109 M
& ()-)?&
PPPPPPP~bF* #110#110#1109M M&' () - #11098M M& () - #1109 M& () - #1109 M& () - #110
oM M&' () -) ?&
pppppppf J*#llO#llO#llO%M M8 ()-#1109M M&' () - #11098 M& () - #1109 M& () - #110%
M Mg ()-)2&
PPPPPpp~bER EYTBELI6A PN RERL E §2 # BEGYaM FRUEYE 11 PSSR e 1bO8N MES() - #110
oM M () - )r?&hdpp@D@@8f6ﬂXW-¢RthB4cﬁ'clﬂ‘&'o&e6ﬂm 15 -10%@!, &-)imE hiv: 140%& () @
+110%! & () -#1109M IV& ’> rrrrrs~uuvgP/ 110%! & ()-T& ! 10%!
Y! 10%! &‘% E&XWTBW &”JYdBéafGBS 1%*E§Bf{6¢i6%B&E(S)MS\/v‘v\(&xy;?§?;9| ZL>0
10 10 10! {MF1 10%& ()-s Fl' 10%! & ()-s F1110% & ()-sB | 9% 10%! & () -
| % 10%! & ()-yn (Iw=][:L>0 10 1109 & ()-. !109%& ()-  10%Q & ()-

110%Q & ()-B 14 %o/&a Erodugio, @ ined ARApey (2031 8l 159@ehyyrodvzedes: () - -
1 1098& ()witdORBAQH0Q B ¥ D% & Hda X&'é@s@ri&e@ﬁ& }:RQMPlell 5)

1 109%! & () -z10e&e! 10e&e10e&e | ' 10%&e& () - &8 ( 10% & & () -

1 10988 ()ETagiveVB-04 g of16%e &l(C)leTcsemmewd& €¥M$ my ;@%199 (M) .

1109 & ()-#B ,110%1 & ()-# ,! 109K& () - #a&pvUs 1 >109% & () -
51098 & ()- 10+! 10+ 10+! : 10% & ()-B pcll0%! & ()-T cl110% & ()-Tp/|[: vUs
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prepared in a similar procedure as described in Example 32.

TABLE 29
RO
Cl O /(4::T
Eijjm” COOH
C
Example R® MS m/z
(MH)
347 MeO/\QO\/\ 530

348 Z>N | 581
X

349

581

350 580
MeO o\/©
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mg). The mixture was refluxed for 6 hour, then
evaporated. The residue was diluted with CH,Cl;, washed
with 1N 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)lethyl]-
4-(2-methoxyphenyl)-L-phenylalanine ethyl ester. ESMS: m/z
490 (MH").

2) The product obtained above was hydrolyzed with L10OH

1n a similar manner as described in Example 1-3) to gave

the title compound. ESMS: m/z 501 (MH").

Example 352: N-(2,6-Dichlorobenzoyl)-3-[1-
(methoxyimino)ethyl] -4~ (2-methoxyphenyl)-L-phenylalanine

1) To a solution of N-{2,6-~dichlorobenzoyl}-3-acetyl-
4-(2-methoxyphenyl)-L-phenylalanine ethyl ester (0.12 g) in
EtOH (5 mL) 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]j-4-(2-
methoxyphenyl) -L-phenylalanine ethyl ester. ESMS: m/z 534
(M-H) "

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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Examples:
TABLE 30
MeO. i] R
F O i'u OMe
o
H
F
Example ESMS mp. °C
R R? m/z

(MH")

353 COOH (C:> 538 232
3514 COOEt <::> 567 150
.HC1

355 COOH /\ 553 225
—N NMe
356 COOEt S\ 582 226
—N NMe
N/
2 HC1
Example 357: N-(2,6-Dichlorobenzoyl-4-{2, 6-dimethoxy-4-

(succinimidomethyl)phenyl]-L-phenylalanine

1y DEAD (0.13 mlL) was added to an ice-cooled solution
of N-(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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2) TFA (2 mL) was added to a solution of the product

obtained above (120 mg) in CH,Cl, (4 mL). The mixture was
stirred at room temperature for 3 days, and the mixture was
concentrated in vacuo. The residue was purified by column
chromatography (silica gel; eluent: CH;Cl,/MeOH 95:5) and
recrystallization from EtOH/H;O 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]lphenyl]-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+Na)®.

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
q) was coupled with N- (2, 6-dichlorobenzoyl) -O-
(trifluoromethanesulfonyl)-L-tyrosine ethyl ester in a

similar procedure as described in Example 5-3) to afford N-
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(2,6~-dichlorobenzoyl)~-4-(2, 6-dihyroxyphenyl)-L-
phenylalanine ethyl ester (61.6 mg). ESMS: m/z 474 (MH").

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 brine, dried (MgSO;) filtered and

evaporated to yield 2,6-dichlorobenzeneboronic acid (1.6 g).

Reference Example 2: 2,6-Dicyanobenzeneboronic acid:
1,3-Dicyanobenzene (1.00 g) was dissolved 1in 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
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cold solution under N;. The mixture was stirred for 30 min

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 CH;Cl,, filtered and evaporated to

yield 2, 6-dicyanobenzeneboronic acid(0.56 qg).

Reference Example 3: 2,6-Dimethoxy-4-propylbenzeneboronic
acid.

1) Ethyltriphenylphosphonium bromide (4.69 q) was
dissolved in anhydrous THF (70 mL) and the mixture cooled to
0-5 °C. 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 (MgS0O,), 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 qg).

2) The product obtained above was dissolved in EtOH ({60
mL) and 10% Pd/C (215 mg) wasadded. 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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7-(1) but  replacing 1,3-dimethoxy benzene with 3,5~

dimethoxy-l-propylbenzene.

Reference Example 4: 2, 6-Dimethoxy-4-
trifluoromethylbenzeneboronic acid

1) 3-Methoxy-5-(trifluoromethyl)aniline (5 g) was
suspended in 20% HCl {200 mL), stirred for 30 min, cooled to
0-5 °C and diazotized with NaNO, (2.17 g) added in small
portions. The mixture was stirred for 30 min at that
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 (MgSQ,),
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 mL) were added. The
mixture was stirred under N; at room temperature for 2 days,
evaporated, taken up with water ({50 mlL), extracted with
CH,Cl,, dried (MgS0O,), 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,o~-trifluorotoluene {(2.97 qg).

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,o-trifluorotoluene.

Reference Example 5: 4-(1,3-Dioxolan-2-yl)-2, 6~
dimethoxybenzeneboronic acid

1) 4-bromo-3, 5~-dimethoxybenzaldehyde (3 q) 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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evaporated. The residue was purified by column
chromatography {(silica gel; eluent hexane/AcOEt 5:1 to 2:1)
to give 4-bromo-3,5-dimethoxybenzaldehyde ethylene acetal
(2.63 g).

2) The product obtained above was treated in a similar
procedure as described in Example 7-1) to give the title

compound.

Reference Example 6: 2,6-Dimethoxy-3~
methoxymethoxybenzeneboronic acad

1) To anhydrous K;CO3 (3.55 g) in acetone {10 mlL) under
N, was added 2,4-dimethoxyphenol (3.3 g, J.O0.C. 1984, 49,
4740) in acetone (20 mL). Chloromethyl methyl ether (1.79
mlL) was added dropwise and the mixture was stirred at room
temperature for 18 h then heated to 50 °C for 24 h.
Additional quantity 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 (MgSO0,),
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 1l,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 mL) containing conc. H280; (0.6 mL).
At 0 °C an aqueous solution of 30% H;O; (4.7 mL) was added to
the wnixture over 5 minutes. The mixture was warmed to room

~-163-



X X@" RLO%Y RL0%&' ()-3q RLOY& ()-3Qq RLOY& ()-3q RLOYS&E ()-3Q
pX=E" RLO% RL0%$& ()-3Qq RLOMBE& ()-3q RLOMBE ()-3Qq RLOMBE ()-3q
RLOY%& ()- 3

temperature, stirred an additional 18 h and evaporated. The
residue was taken up with H;O and extracted with CH;Cl,. The
extract was dried (Na»504), 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 g). ESMS: m/z 153 MH'.

2) To the mixture of the product obtained above (3.83
g}, KxCO3 (7.0 g) and n-Bu,NI (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,S04, 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 alcochol (4.0
g), t-butyl-diphenylsilyl chloride (6.54 g) and imidazole
(3.28 g) in DMF (60 mL) was stirred at Eggm 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]lbenzene. ESMS: m/z 407 (MH").
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2) The product obtained above was treated in a similar
procedure as 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
yield 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 give 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~

(piperidinmmethyl)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]benzeneboronic acid

Reference Example 16: 2,6-Dimethoxy-4-

[ (dimethylamino)methyl]benzeneboronic acid

Reference Example 17: 2,6-Dimethoxy-4-[{4-tert-

butoxycarbonylpiperazinyl)methyl]lbenzeneboronic 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 wusing HCl (1 M). The mixture was washed with
H,O0/EtOAc and the organic layer was separated. The aqueous
layer was extracted with EtOAc. The combined organic layers
were dried (MgSO4) 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:iIert—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

-166-



tR:! _1C10% & ()-3C 10% & ()-3_!C 10% & ()-3C 10% & ()-3_C

= @B C
Il L NOR

<
F H

hexane/ EtOAc 20% ) to yield 8.5 g of 3,5-dimethoxybenzyl
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 1in 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
(MgS0y) filtered and evaporated. The residue was
crystallized from CHCl, and hexane to yield the title

compound (1.8 g).

Reference Example 23: N-Allyl-N-tert-butoxycarbonyl-4-
bromo-3, 5-dimethoxyaniline S

1) 3,5-Dimethoxyaniline (7.55 g) was dissolved in
CH,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 qg).

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 1N
HCl, sat. NaHCO; and brine. The organic layer was dried
(MgS0,), 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 1isolated by
filtration (3.67 g).

3) NaH (60%, 0.585 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 mL) 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-dichlorobenzoic acid
methyl ester.

1) To 2,6-dichloro-4-nitrobenzoic acid (12.8 g, US
patent 3,423,475) was added anhydrous CH,Cl: (60 mL) and
thionyl chloride (40 mL) then the resulting mixture was
refluxed for i9 h. The mixture was allowed to cool to room

temperature and evaporated. Additional 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»$,04 (45 g) 1n water (100
mL) . The mixture was refluxed for 2 h, stirred at room
temperature overnight, filtered and concentrated. The
residue was dissolved in 1N HCl1 (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 gqg).

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% aq. HBr and the mixture was cooled
lto 0-5 °C. After NaNO, (376 mg) was added 1n small
portions, the mixture was stirred for about S5 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
(MgS04), filtered and evaporated. The residue was purified
by column chromatography (silica gel; eluent: hexane and
AcOEt 50:1) tc-give 4-bromo-2,6-dichlorobenzoic acid methyl
ester (1.07 qg).

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

1N HCl. The mixture was extracted with AcOEt, dried
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{(MgS0,) , filtered and evaporated to give 4-bromo-2,6-
dichlorobenzoic acid (0.94 g).

3) To a solution of the product obtained above in
CH,Cl, (20 mL), was added thionyl chloride (2.51 mL). The
mixture refluxed for 5 h, evaporated, and coevaporated with

CH,Cl,; to give 4-bromo-2,6-dichlorobenzoyl chloride.

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 mlL) 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 boeoxling water (50 mL). The mixture was then
refluxed for 2 h, allowed to cool to room temperature and
extracted with AcOEt, dried {MgS0,) , filtered and
evaporated. The residue was purified by preparative TLC
(silica gel; eluent: CHyCly) to give 2,6-dichloro-4-
hydroxybenzoic acid methyl ester (275 mg).

2) To a solution of the product obtained above (265 mg)
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
(MgS0O,), 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% HCl (10 mL) and stirred for 30 min then
cooled to 0-5 °C. After addition of NaNO; (188 mg) in small
portions, the mixture was stirred for 30 min at that

temperature. Precooled iiBFy; (0.46 ml) was added and the
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mixture was stirred for 30 min. The resulting precipitate
was collected and washed successively with cold water, MeOH
and ether. The solid was then dried over conc. H,S80; in a

vacuum dessicator for a few days. The solid was heated with

a bunsen burner until all the solid has melted. The
resulting fumes were <collected over water (distilling
apparatus) . The product was then recovered with Et;0. The

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 mgqg) .

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 1h. IN HCl (25 mL) was added
and the mixture was extracted with AcOEt. The extract was
dried (MgSO,), 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-chlorobenzoic 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). ESMS:
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 =171
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1) A mixture of 4-amino-2-chlorobenzoic acid methyl
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 distialled, and the
residue was extracted with EtOAc. The extract was washed
with water, dried (MgS0O4) 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 CH,Cl:
{20 mL) at O °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 1IN 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 4g). ESMS: m/z

290 (MH") .
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2) NaOMe (0.33 g) was added to a solution of the
product obtained above (0.64 g) in THF (20 mL) and the
mixture was refluxed for 3 h. THF was removed and the
residue was partitioned between EtOAc and water. EtOAc
layer was separated and the aqueous layer was extracted with
EtOAc. The combined extract was dried (MgS0,) and
evaporated. The residue was purified by column
chromatography (silica gel; eluent: hexane/EtOAc 1:1) to
yield 2-chloro-4-(2-oxo-l-pyrrolidinyl)benzoic acid methyl
ester. ESMS: m/z 254 (MHY).

3) The product obtained above was hydrolyzed with LiOH
to give the title compound. ESMS: m/z 240 }MHW.

Reference Example 31: 2-Chloro-4-(l-pyrrolyllbenzoic acid.

1) A mixture 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.
NaHCO3; and brine, dried (MgS0QO,), 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-trifluoroacetyl-1-
pyrrolyl)benzoic acid.

1) Trifluorocacetic anhydride (0.55 mL) was added to a
solution of 2-chloro-4-(l-pyrrolyl)benzoic acid methyl ester
(0.3 g) in CHzCl; (5 mL) and the mixture was stirred at room
temperature ﬁor 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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(MgS0O4), filtered and evaporated. The residue was purified
by column chromatography (silica gel; eluent: hexane/EtOAc
5/1) to yield 0.4 g of 2-chloro-4-(2-trifluorocacetyl-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-l-pyrrolyl)-
benzoic acid.

1} N-Chlorosuccinimide {0.56 g) was added under N> to
an ice-cold solution of 2-chloro-4-(l-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 vyield 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 LiOH
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 CH,Cl, (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-
(1-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
EtOAc. The ‘combined EtOAc layer was washed with brine,

dried (MgS0;), filtered and evaporated. The residue was
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purified by column chromatography (silica gel; eluent:
hexane/EtOAc 3/1) to yield 2-chloro-4-(2-formyl-1-
pyrrolyl)benzoic acid methyl ester (0.41 g). ESMS: 264
(MH") .

2) The product obtained above was hydrolyzed with LiOH
to give the title compound. ESMS: m/z 248 (M-H) .
Reference Example 35: 2-Chloro-4-[N-methyl-N-
(methylsulfonyl)amino]benzoic acid.

1) A solution of di-tert-butyl dicarbonate (1.39 g) in
dioxane (15 mL) was added dropwise to an ice-cold solution
of 4-amino-2-chlorobenzoic acid (1.0 g) in 1 N NaOH ( 12.8
mL). The mixXxture was allowed to warm to room temperature and
stirred overnight. Dioxane was removed and the aqueous
solution was extracted with Et,0. The aqueous solution was
acidified with 1 N HCl to pH ~2. The precipitated solid was
collected by filtration, washed with 1 N HCl and water, and
dried under vacuum to yield 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 MelI (0.5 mL) was added.

The mixture was stirred overnight at room temperature.
NaOMe (0.14 g) and MeI (0.55 mL) were added and the mixture
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
(MgS0,4), filtered and evaporated. The residue was purified
by column chromatography (silica gel; eluent: hexane/EtOAc
1/1) to vield 2-chloro-4-[N-methyl-N-(tert-
butoxycarbonyl)amino]benzoic acid methyl ester (0.38 g).
ESMS: m/z 322 (M+Na)".

3) A solution of the product obtained above in CH,Cl:
(10 mL) was £reated with TFA (5 mL) for 2 h. The mixture

was evaporated and the residue was taken up with EtOAc.
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The EtOAc solution was washed successively with 10% Na,COs
and brine, dried (MgSO,), filtered and evaporated to give
0.25 g 2-chloro-4-(methylamino)benzoic acid methyl ester.
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
{(MgS0,), 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)aminol}benzoic 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 benzoyl 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;3CN (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  gqg).

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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Reference Example 37: 2,6-Dichloro-4-phenyl benzoic acad.

1) To a solution of 2,6-dichloro-4-bromobenzoic acid
methyl ester {(0.55 g) in THF (10 mL) was  added
benzeneboronic acid (1.30 g), Pd(PPhs3)s (0.16 g) and 2M
NaCO3; (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»SO,), 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)

-3in THF (5 mL) were added NaH (0.07g) and MeIlI (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»S80y4), 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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dichloro-4-[2-(N-methyl)pyrrolyl)benzoic acid methyl ester
(0.088 g).
4) The product obtained above was hydrolyzed with LiOH

to give the title compound.

Reference Example 39: 3-Bromo-2, 6~-dichlorobenzoic acid.

1) To a solution of 2,6-dichloro-4-aminobenzoic acid
methyl ester (2.80 g) in CHpCl, (20 mL) at =10 °C was added
a solution of tetrabutylammonium tribromide (6.94 g) in
CHzCl, (30 mL) dropwise at -10 °C. After 2 h, the mixture
was warmed to room temperature, washed with satd. NaHCO; and
brine, dried {(Na,S0,), filtered, and concentrated. The
residue was purified by column chromatography (silica qgel;
eluent: EtOAc/hexane 1:4) to yield 2,6-dichloro-3-bromo~4-
aminobenzoic acid methyl ester (2.99 gq). ESMS: m/z 298
(MH*) .

2) To a mixture of the product obtained above (2.99 qg)
in H;S0; (10 mL) and water (20 mL) at 0 °C was added NaNO;
(0.73 g). After 15 min, the mixture was treated with H3POs,.
After 60 min, the mixture was extracted with EtOAc. The
extract was washed with satd. NaHCO3 and brine, dried
{Na,»SQ4) , filtered, and concentrated. The residue was
purified by column chromatography (silica gel; eluent:
hexane to EtOAc/hexane 1:10) 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 -
).

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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Reference Example 42: Trimethyl-(2-cyano-3-thienyl)tin

A mixture of 3-bromothiophene-2-carbonitrile (385 mg),
hexamethylditin (615 mg) and Pd(PPhj3), (ll6mg) in toluene (8
mL) was stirred at 130 °C under N; for 16 h. The organic
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solvent was evaporated under reduced pressure, and the
residue was purified by column chromatography (silica gel;

eluent: AcOEt-hexane 1 : 20) to give the title compound (406
mg) .

Reference Example 43: 2, 6-Di {methoxymethoxy)benzeneboronic
acid

1) DIEA (26 mL) and methoxymethoxy chloride (8.20
mL) were added to a suspension of resorcinol (3.65 g) in
CH2Cl; (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 (MgS0Os) 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 1in 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 f;-mediated cell aqhesion
in a representative in vitro system. This assay measures
the adhesive interactions of a B-cell line, RPMI, known to
express o4y (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 incubated,
washed and the percentage of attached cells were
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quantitated. The present assay directly demonstrates the
cell adhesion inhibitory activity and adhesion modulatory

activity of the present compounds.

RPMI-CS-1 assay

The CCS-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. UsSA 80:
1224-1227 (1983)). Microtiter plates were coatea with 20
pug/ml  human serum albumin (HSA) for 2 hours at room

temperature, washed once with PBS and derivatized with 10
pg/ml SPDP for 1 hour. After washing, 100 pl of a 100
pg/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 pl of a
2.5 mg/ml BSA solution in PBS for one hour at 37° C. 100
pl 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 °cC. 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 And the plates were incubated at 37 ©C for 60
minutes. The reaction was stopped by the additaon 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 Kinetzac
Microplate Reader, Molecular Devices, Menlo Park, CA).
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.

)
v
[&;]
v
O
v
o
%

B>0.32A

The following TABLE 31 illustrates the ICsg 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
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CLAIMS

1. A compound of formula (III]:
RS
(CHy) ' LR8 o)
HZN*R“ W
wherein

n is an integer of 0, 1 or 2;

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

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

a) a hydrogen atom,

b) a nitro group,

¢c) a substituted or unsubstituted aminc group,

d) a hydroxyl group,

e) a lower alkanoyl group,

£} a substituted or unsubstituted lower alkyl group,
g} a lower alkoxy group,

h) a halogen atom, and

1) 2-oxopyrrolidinyl group;

R* 1s a group selected from the group consisting of:
a) a substituted or unsubstituted phenyl group, and
b) a substituted or unsubstituted hefteroaryl group:

or a salt thereof.

[V

The compound according to claim 1, wherain

R> 1s a group selected from the group consisting of:

aj a hydrecgen atonmn,

©) a nitro group,

¢) an amino aroup which may be suostitutad by 4 lower zlkanovl
group, a lower alkexycarbonyl ~roup or = lower alkanesulfonyl grouo,
d) a hydroxyl group,

2! a lower alkanoyl greup,
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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 haleogen 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,

%) a carboxyl group,

6) a lower alkoxy group which may be substituted by a group
selected from the group consisting of 1) a carboxXyl group or an
amide or an ester thereof, i1) hydroxyl group, iil) a cyano group,
iv) a halogen atom, v) an amino group which may be substituted
by a lower alkyl group, vi) a pyradyl group, vii) & thiazolyl
group which may be substituted by a lower 2lkyl 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, %i) a phenyl group which may be substituted by a
halogen atom, xii) a furyl group, %111) a thienyl group, and xiv)
a lower alkoxy group,

7V a lower alkyl group which may be substituted by a group
selected from the group consisting of 1) a halogen atom, 11)
hydroxyl group, 111} cavboxyl group or an amide or an ester
thereof, 1v) a lower alkoxy group, v) an anino group which mav
be substituted by 1-2 groups selected from the group consisting
of a _ower alkyl group, 3 hydroxy-lower alkyl group, a (lower
alkylanmino)-lower alkyl group, vhenvl-lower alkxyl group, a
nheny! group, and a pyridyl group, vi) a piperidinyl group which
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may be substituted by a lower alkylenedioxy group, an 0xo ¢group
or a hydroxy group, Vvii) a morpholino group which may be
substituted by a lower alkyl group, viii) thiomorphblino group
which may be oxidized, ix) piperazinyl group which nmay be
substituted by a lower alkyl group, a hvdroxy-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 whichmay be substituted by 1-3 groups
selected from the group consisting of a lower alkyl group and
0X0 group,

8) a lower alkenyl group whichmay be substitutedby carboxyl
group or an amide or an ester thereoi,

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 alkenyvl group, and viii)
a thiocarbamoyl group which may be substituted by a lower alkyl
group,

10} a carbamoyl group which may be substituted by 2 lower
alkyl group, a hydroxy-lower alkyl group, a morpholino-lower
alkyl group, a phenyl-lower alkyl group or a lowar alkanesulionyl
group,

11) a sulfamoyl group which may be substituted by a group
consisting of i) a lower alkyl group, ii) a benzoyl group, 11i)
a lower alkoxycarbonyl group, and iv) a lower alkanoyl group,

12) a lower alkenvloxy group,

13) a lowerxr zlkylenedioxy ¢grcup,

14} a piperazinylcarbonyl group which may he substituted
by a lower alkyl group,

1Z) a }ower ailxanovl group,

16} cyano group,

17) a lower alkylthio group,
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18) a lower alkanesulfonyl group,
19) a lower alkylsulfinvyl group, and
20) a gqroup of the formula: - (CH;)4—0O- wherein g 1 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 bv a group selected
from the group consisting of:
1} a halogen atom,
2) a lower alkyl group which may be substituted by hydroxyl
group,
3) cyano group,
4) formvl group,
5) a lower alkoxy group, and
6) 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
g) a pyrrolyl group which may be substituted by & lower

alkoxycarbonyl group.

3. A compound, which compound is 4-(2,6-dimethoxyphenyl)-L-

phenylalanine a lower alkyl ester or a salt thereof.

1. The compound according to claim 3, wherein the compound

is 4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester.
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