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BACKGROUND OF THE INVENTION 5 Field of the Invention The present invention
rel at es twonowsko phenyl al ani ne derivatives that are inhibCT/os6/w894a4
(including a4(3, and a4131) nedi ated adhesi on which could be useful in
treating conditions INHIBLIZORASIFhien, MBPABEEDs CELRhePHESIANart hriti s,

i nflammatory 10 bowel disease and ot her diseases involving |eukocyte
infiltration to the gastrointestinal tract or other epithelial |I|ined

tissues; suddp@srERIN, o PR ENECIoN Fespiratory airway and joi nt
synovium The inhibitors of the present invention could also be 15 usef ul

in treating conditions involving | eukocyte infiltration to other tissues

i nclsudigg 1I&mcgf a{é)oﬂﬂyer&sleé , heart and nervous systemas well as _
transpl idney, liver, pancreas, heart and intestine,
and bl ood vemselsreddhtDeirordmtican rafl ddees Red atcack 1Adhetlyd addhdsieon of

| eukocyte to endothelial cells or extracellular matrix proteins is a

f undamedraivariooes stalr atemudiithy tane iaff lamfancéndand pdsoprdsoafilt i pl e

adhesive _interactions. The earli event s. i-n .t hi r.ace incl 25
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subsequaih fd & rasehes) ol {deded ewirenwinaae Buwederit il linf@amk33ri036
(1991); Harlan, Blood 3:513-525 (1985); Hem er, Annu. Rev. |nmmunol.

8: 365- 4l gbiyeaty bt OB FERITS (MYIOYIShi PPl ., | munol .
Rev. 11k 408 143 £1990) 4 S0, SO0 ORI NI G346 42543 19901204

Springer, Ce 76: 301- 314 (71994)). In response to chenotactic factors, the
| eukocyltissed nustsmegr atech hpugkimo wadjrecentt mrdot hesplrageldys admyaynt o
tissues_that are conposed, in part, of the extracellular matrix protein
fi br one®td nl VFNy ?%%gvmher et al., J. Cell Biol. WO 02/18320

PCT/ USO1/ 26584 {99 H80Srd &8 {HOPN9sand 1aeldragesh (14 saesBuastein et

al .,
15 wuseful in treating conditions involving leukocyte infiltration

to other tissues including lung, blood vessels, heart and
nervous system as well as transplanted organs such as kidney,

liver, pancreas, heart and intestine, and blood vessels.

20 Description of the Related Art

The adhesion of leukocyte to endothelial cells or
extracellular matrix proteins is a fundamental process for
immunity and inflammation and involves multiple adhesive
interactions. The earliest events in this process include

25 leukocyte rolling followed by changes in integrin avidity, which
lead to subsequent firm adhesion (for reviews see Butcher, Cell
67:1033-1036 (1991); Harlan, Blood 3:513-525 (1985); Hemler,
Annu. Rev. Immunol. 8:365-400 (1990); Osborn, Cell 62:3-6
(1990) ; Shimizu et al., Immunol. Rev. 114:109-143 (1990);

30 Springer, Nature 346:425-434 (1990); and Springer, Cell 76:301-
314 (1994)). In response to chemotactic factors, the leukocytes
must migrate through two adjacent endothelial cells and into
tissues that are composed, in part, of the extracellular matrix

protein fibronectin (FN) (see Wayner et al., J. Cell Biol.



Ann. Rev. Biochem 49:957-1003 (1980); and MIler, Chem stry of the

col l agens and their distribution, in "Extracellular Matrix Biochem stry",
K. A Pieavanniss2H. Reddi, editors, Elsevier, 5 Ansterdam PALUS@/463N83)) .

| nportant recognition. nol ecul es that partl ci pate in these reactions
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al., I'mmin Sprl nger, ture 346:425- 10
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associ ated subunits, referred to as th ( nd bet 3) _subunits

(for reftRGRCELEHEM &F 12 AnRteZ RS ZFnﬁu *?Q‘%S 3‘%% BTJQ%%Q Hynes, Cel |
48: 549- pad £1884) 4 5 g ogs)al ., 1k £ Hex 1t:1é-14 rﬂ&ﬁeé«ﬂfeélt&%ﬁ and
Springer, Nature 346:425-434 (1990) To date integrin (3 subunits have

been i dEﬁrticeplat%hlI@hthaﬁe assact aoes vibe hon® &b stheci NBeSHUIRe t o for m 23

d 4(31 |
anti gere S FanLly; (008 Fariavao Ry B S p eIt c s, it diag e

nmonocyt gsoandoeos) NEphes s Ceee Lenbes-vi4 at19871), ﬁlmlﬁme@t al.
262: 11478- 11485 %1987% and Bochner et _al Med. 173: 1553- 1556
(1991) ) 1aHunRhy RaVe 1%%%?)%1’%‘&% (}27@) i naI%CPﬁeSPJFJe]%SF%ﬂ atub? s el I s

durllong LBkl ggglgdpn. VLA-4 is a receptor for vascular cell adhesion

nol ecul e-1 ? (Elices 25 et al., Cell 60:577-584 (1990)) and the
connecti ng séghegtriis z\ﬁfzs-hézteaodlaﬂnees netiwessd spf i ced-ceghbenioiyt he FN A
chain (Wayne et al . Cell Biol. 109:1321- 1330 (19% ?). A’h&R? ilgst egrin
subuni taSFPFé?t%@oﬁ‘é]BmBJytErléeg?“é? terae e plohy (g opn

266: 110985&&9%@ Q%891}éwéése§8éeﬁéﬁﬁe9n'.xm?ﬂ '§g50%ﬁ§n§9 a@dsw kpown to

associate wth two distinct a subunits Ruegg et al Bi ol .
117 17941890(193121)1¢sandeaE {8eB49BBHRSUSERBT) etSlaierzEuet al. Jnﬁmnmtol

(1981)) £5- Wb B2 18355 perFOBD [ pdoor b, wa LIFE Sk 05 20002597

(1990)). To date, 8 integrin P subunits have been identified
which can associate with 16 distinct o subunits to form 23

distinct integrins. The o,p, integrin, also known as VLA-4 (Very
Late Antigen-4), is expressed on a variety of cells including

20 lymphocytes, monocytes and eosinophils (see Hemler et al., J.
Bio. Chem. 262:11478-11485 (1987); and Bochner et al., J. Exp.
Med. 173:1553-1556 (1991)) and may have an important role in the
recruitment of these cells during inflammation. VLA-4 is a
receptor for vascular cell adhesion molecule-1 (VCAM-1) (Elices

25 et al., Cell 60:577-584 (1990)) and the connecting segment 1
(CS-1), an alternatively spliced region of the FN A chain (Wayne
et al., J. Cell Biol. 109:1321-1330 (1989)). The B, integrin
subunit, first cloned by Erle et al. (Erle et al., J. Biol.
Chem. 266:11009-11016 (1991)), is expressed only on leukocytes

30 and is known to associate with two distinct a subunits, a, (Ruegg
et al., J. Cell Biol. 117:179-189 (1992)) and oE (Cerf-Bensussan

et al., Eur. J. Immunol. 22:273-277 (1992); and Kilshaw et al.,
Eur. J. Immunol. 21:2591-2597 (1991)).



The a, p, conplex has three known |igands (vcmi, cs-1, MAACAM1). One

| i gand whi ch shows uni que specificity for a,p, is Micosal Addressin Cell
Adhesi on wbbzesske- 1 (MADCAM 1) (see Andrew et al., J. | nPOnOR01/26594

153: 3847-3861 (1994); Briskin et al., 5 Nature 363:461-464 (1993) ; and
Shyj an et al The%:B.- srmRheY. hagsehoes1koguy Figemys. (YV@daM 1CFslhi ghly
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shown to be inportant in regulating | ynphocyte trarficking to normal
i nt est i edy | eradh. et Jal Imm@edl . 555373 847 (APE0) §1994he Bebopih | ¢tgand. f or

a4PL is -1 ( . n Cel 0,:53:61 (,1990); and_\Wayner et al., J.
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resi dues, EILDVPST, formthe recognition notif (see Konoriya et al., J.

Bi ol . GhRheh 2bEIl sersetizeliat 1oyl eandi nayerenterr it . lymph ggdes gjand

116: 489549 1 i r [ r ' u e hesi on 20
mol ecul oeﬁlg%tglcﬁ%ﬂg%%a %—Ptg@%{c:ii%%éiﬁ%ﬂ?%}?eg%aﬁgtie‘ﬁn%%§els%r oéntl %'d’ot hel i al
cel | s (smg@ufblceBeet Bb5;5Ce8 | (H98 SV - S8t dPOD) ;a,fanshiRuRBSgCRY - 8l havd -

Cell Biol. 117:179-189 (1992)). It remains to be unequivocally shown
whéther PRRACEMYL S&ARE 11EperEEnt b neegebat i sjeﬁff@lt@%ét%nt]éil%ﬁl.cw%g a

panel o n i i ndr ew et showed 1 bha Rl
i nterac%?gﬁggmﬁ%ﬁ ﬁ%@é%ﬁ:?%e@%gﬁ sﬁi%%o%é's %lsjflérgr?gu%gog/]é% ap)pi ng
epi topes (Andhewse&bdndlligand | foung)p, 153¢8847¢3861cd99%4})al VCAMEL] and

CS-1 (see FElices et al., Cell 60:5/7-584 (1990)) are two ligands which are
shared ®9:2};6hnéL29P) ;' 3rd dtRiVEeBEt a8, - i ¥ aFsbl IKboh. tB0 DI R BOLIHD
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PCTBUSOAh26594cids where the carboxy terminal amino acid residues,

EILDVPST, form the recognition motif (see Komoriya et al., J.
Biol. Chem. 266:15075-15079 (1991); and Wayner et al., J. Cell
Biol. 116:489-497 (1992)).
The third ligand for o,B, is vascular cell adhesion

20 molecule-1 (VCAM-1), a cytokine inducible protein expressed on
endothelial cells (see Elices et al., Cell 60:577-584 (1990);
and Ruegg et al., J. Cell Biol. 117:179-189 (1992)). It remains
to be unequivocally shown whether MAJdCAM-1, VCAM-1 and CS-1 bind

to the same site on ao,f,. Using a panel of monoclonal

25 antibodies, Andrew et al. showed that o,f, interaction with its
three ligands involves distinct but overlapping epitopes (Andrew
et al., J. Immunol. 153:3847-3861 (1994)). VCAM-1 and CS-1 (see
Elices et al., Cell 60:577-584 (1990)) are two ligands which are
shared by a,p, and a,f,. In addition, a,p, is also known to bind

30 to osteopontin, a protein upregulated in arteriosclerotic
plagques (see Bayless et al., J. Cell Science 111:1165-1174
(1998)).



Utilitv of the Invention A nunber of in vivo studies indicate that the a,
integrins ((X4P,./(X4P7) play a critical role in the pathogenesis of a
vari ety voboziissemses. Monocl onal anti bodi es directed agai PeT/URBMI/Zs804e been 5

tested : g.g.gari Et ¥h0f di sease nodels. Efficacy of anti-a4 antibody was
denonst 2 del s of experinental autoi nmune

O
encephal onye} i t.i e : T B g\/lafgi T4 57-6 - and
Yednock et a%‘.%ﬁr%)a%%re ?{E%O‘EJS@%GQE%C?LJQ%%)JF A st-T gni ?%agn}%énadnggg:égf%é{sudi es
have beeq @oasp. | oplQyeyakuatechherbobei ff tBd parBbLEREEEs abt WRYSat 588y
Abr aham et ‘al L?'. \tfllln. | nvest. 93:776-787 (1994) ; Bochner et al., LT.
Exp. Medf didSadsdd3- Moo 1894d) antWWibsdied directdd dduimmmolo, hdabe3BH28n3423
(1991) ; and Weg et al. , LT. Exp. Med. 177:561-566 (1993) ) . For
exapl etesbadclonal vani¢pddesdiscade erdeled f edif Vicdqy severrdli-pG | ung

antigen_chal | enge nodel s ee rahamet al., LT. Ci | hvest. 93: 776-787
(Toody "= fegrad drnons E55t e ST MR 4 modde sped e ) “ e
cotton- &Rpet ANBAEANL M STMBARET ELAEHSa 1 SR BRSO USs &A@ &n Gl id1l S, showed
a significant attenuation of colitis when anti-cc4 anti body or anti-a4p,
ant i bod¥xRasMo@- aHfi nF5t @B el P22k; BErd ¥gdngck et @l nu¥akere 355 BrdR 4802

estof bt 0 81 &) . St F5eaTer TRy 11 S 15724980 1 1998} THE et d m ce

reganst 4yl g i the GRYDRBHE gh, G4 -211EeAld SuiriRRec! @ral Aradhiahodies1t.q P7
or MAACAM 1 bl ocked recruitnment of |ynphocytes 25 to the colon and reduced
the sevéri €yinf [ATeatm??on7én’8he(l2dt bn Rechnrigedt Mkt ol bgiEar 1 YWedee

Pi car el e . . n 8:.2099-2106 . ( ¥

ant i bod#gg'ﬁg%s)%%nﬁ%%w{ (r)lasq%]r%ﬁi%ga%g' de éyfrgnﬁlgg%)%éeif\@%%%l%?e 2e35 in the
non- obésesd) abehd CWEINCGR) abused(sEepBaved. et7al561+966 C[1993))nvestor 30
93:1700-1708 (1994); Burkly et al., D abetes 43:529-534 (1994); and Yang

et al ., ePpoRle NanProakaral Sent ilsil 99: 19404 weggo @ £ fepddyy) inoskaerailseases
whefie ad, MBS, REEN- AL ERLEY. | ASKUFE (SDUIBIOG ALLNE] 1) oy (seppkal fon et
Invest. 93:776-787 (1994); and Weg et al., J. Exp. Med. 177:561-
566 (1993)). The cotton-top tamarin, which experiences
gspontaneous chronic colitis, showed a significant attenuation of
colitis when anti-oa, antibody or anti-o,B, antibody was
20 administered (see Bell et al., J. Immunol. 151:4790-4802 (1993);
Podolsgsky et al., J. Clin. Invest. 92:372-380 (1993); and
Hesterberg et al., Gastroenterology 111:1373-1380 (1996)). 1In
scid mice reconstituted with CD45RB™ CD4* T cells, monoclonal
antibodies to B, or MAJCAM-1 blocked recruitment of lymphocytes
25 to the colon and reduced the severity of inflammation in the
colon as judged histologically (see Picarella et al., J.
Immunol. 158:2099-2106 (1997)). Monoclonal antibodies to o,
inhibit insulitis and delay the onset of diabetes in the non-
obege diabetic (NOD) mouse (see Baron et al., J. Clin. Invest.
30 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 o, has been implicated include

rheumatoid arthritis (see Laffon et al., J. Clin. Invest.

4



WO 02/ 18320 PCT/ USO01/ 26594 88:546-552 (1991); and Moral es-Ducret et al.,
J. Inununol. 149:1424-1431 (1992)), atherosclerosis (see Cybul sky et al.,
Sci ence 260078820091 (1991)), allograft rejection (Isobe ePCD{USQl/26594

| munol . 153: 5810-5818 (1994))., and ne hritis (Allen et al | nmunol .
162: 551%° 555426f5(5l?99é)% 1)Delaa‘i%d‘}[q r?sﬁ t"’}]\rl'tyfre-téf%f’ilmﬂﬂZ (see

| ssekutzg g Ji 4 d4TND] (Mzﬂ)”%uf&%dﬂ&%s)ﬁs féygzs foufbe it vity

response (see Chisholmet al., Eur . ' mmuno 8 (1993) and
Fer gusofcitneg .251; 788 Aihol 19 I50: ,1Ja?121-OEI.®th( TSI iz Gﬂﬂqhmlethwﬁer.pl asi a

(Lunsde et _al., 7-93 (199 are 0 _bl gcked by

ant i -aéf? ﬁ}[)%%%o ies. 1%%@/@&&%%%% §Vi WO ‘?Pﬁzlzh s@t}; QG r?gﬁ’cati ng
a4 isn drsemsfunSEe 1ephseto @527 J(1999)N.. | mEsyed 22-1728 (1995)-
Leukocyt e adhesion to inflanmed synovi um was suggested to be 15 doni nated

by a,, PLYRRZGIS | ek e 1At ienpwers | I9afirdese d? nuipaizol of14(’7><|4|i778gosu tive
T cells, e foqgg: (Ps!éf% ridi s
pati ent si? ‘\Aijérgrgg)y, Semtjh&1£ érl{%% l&ﬁnﬁw %%%ffg'{sz%:% (1 tQL%J)% an |éttt was
suggestad. ,th@znri he. Bmgtmmledzaexemm&)n(M%a)l PhambyFagntgarbute dlo t ke
devel op 0 and et uat| n of this. disease (see zarovits et al

I mmnolfna 054822 b4 %) %%)t)h@rfﬁbj%‘?i }mﬁf@ g L@(sﬁiﬁeé%sed

on 1hi gheiengiot hey a\ifay@m@@ggl nzet 1 ayeddi s ats wd Mo tﬂl%c@@l?rk%)a
suggesting a tole for OCIP7 in diabetes (see Yang et al., Diabetes

46: 1542%a1it5d+0,( 29@TppdiEe eXpressi emcefllaAB0ZeRSconod var vevy stubéskocytes
and the presence of aXl/aA Positive cells in diseased tissues inply that
t he tmolfﬂ@eﬂe?ﬁ’@r@ ey i &) seiawsor B8Rt Lebbesti Alcel Pul &l ifecAavestnt to a
nunber @5531958 H]% nmmat i on. For exanpl e, nonocl onal antibodies to a,
wer e ef I'Vé Tn several’ 1ung antigen chall enge nodels such as 30
oval bum n- i mukidestasé hadhe i oh ogy  drefl lsanestd] gridieiampivgs (SSeryedtert alane et
al., J. Exp. Med. 180: 795-805 (1994), Fryer et al., LT. din. Invest.
99150361 o0uR ad Ty o.PaAiCMENt et RlbRraet B00s, howeyen, inmeeased gpimbers
3083- 302&(§%997%%1tlbg exge fglﬁgrgfa égﬂfound in the synovial membrane
of rheumatoid arthritis patients (McMurray, Semin. Arthritis

Rheum. 25:215-233 (1996)) and it was suggested that the
augmented expression of a,pf, may contribute to the development

20 and perpetuation of this disease (see Lazarovits et al., J.
Immunol. 151:6482-6489 (1993)). In the NOD mouse, MAJCAM-1 was
expressed on high endothelial venules in inflamed islets within
the pancreas suggesting a role for o,pf, in diabetes (see Yang et
al., Diabetes 46:1542-1547 (1997)). The expression of a,B,/a,pB,

25 on a variety of leukocytes and the presence of a,f,/a,p, positive
cells in diseased tissues imply that the two receptors may play
important roles in cellular recruitment to a number of sites of
inflammation. For example, monoclonal antibodies to a, were
effective in several lung antigen challenge models such as

30 ovalbumin-induced asthma in mice, rats and guinea-pigs (See
Pretolani et al., J. Exp. Med. 180: 795-805 (1994), Fryer et
al., J. Clin. Invest. 99:2036-2044 (1997); and Henderson et al.,

J. Clin. Invest. 100: 3083-3092 (1997)). The expression of a,f,



5 WD 02/18320 PCT/USO /26594 and (x,p,. on |lynphocytes and eosi nophils,
together with in vitro studies showng that a,P,/cJ, nediates human
eosi nophiwoadissgi on to VCAM 1, CS-1 and MAACAM 1 (Wl sh p€T/@ko1/2659munol ogy

9:112-119 (1996)), suggests that OC4 is a suitable therapeutic target for
5 the taAshthBntonflyuphoeyten autierinerihkse tRFEhary e tiavit® egri ns

a, p, an . P1 play .an ingoytant _role in a variety, of . inflammtory
i Deacdttiding AR ohBl/ e Dot SR APHER ToR B AT as
denonsty@twdh-hat @& Murder wladaM-egr iwsl S ed ndeed Mahirfb 1Yyt Renapeutisc
targets for inflammtory, imune-ned ated di seases, cardiovascul ar

di seaseSla®) )i N DI@EEts atisgd ant dsi ansulltablel thhaspbeehncdesecgebedotrhat an

oral ly t{]he avai l abl e, non-peptide snall nolecul e antagoni st of a4 could be
usePul e BHSERNSRf L FEER G nGUoRA T EHY s fdESEs Og’stﬁw?él,gﬁerﬁtl ory
15 bowel_.di sease, rheunptopd arthritis, multiple.s rosis._a . r

di sease%nties%rel%éﬁp?sﬁ@)%’}rrﬁnea 0153]13 tia\flem%]rl roe:r'lq_‘va\/glst tc‘cjgﬁge?#lnéa g%r&%gsfleff

bi oavaidredll fimads-pad esdasd@ml | nol ecul e antagoni st of a, integrins. Snall
nol ecul es that are potent inhibitors of a, nediated adhesion to 20 either
MAACAM 1, VAN [USQrofeSanemPRdhi Gttt e afemat figiltedmi@s: Aéarisit or

preventy %&ég@# tﬁl'\f-é ANgH oy bl 81016 AISeARRS Ale g

di scl ose%] wai %25 The p‘%’esent Invention relates to a

nousdl pHemmdmdan netadgetyafow el rofl Fonandey | | JnmiveEOnedi@tdy Ove:4/0

02/ 18320 Pé:T/ USOl/126594. wherein X1, is a hal ogen torQ X2 1s a hal ogen

atom Q3SR tes it 44 TSP ot[}ga,n 2T al kyl group,

and CO2R i s @ a£arfoxyd s P i eh vy thesesdrerddd18d; biocavailable,
non-peptide small molecule antagonist of o, could be useful in
treating or preventing conditions such as asthma, inflammatory

15 Dbowel disease, rheumatoid arthritis, multiple sclerosis and

other diseases (see W099/36393).

The objective here was to define an orally biocavailable
and potent small molecule antagonist of a, integrins. Small
moleculeg that are potent inhibitors of a, mediated adhesion to

20 either MAdCAM-1, VCAM-1, or CS-1 and which could be useful for
the treatment or prevention of inflammatory diseases and/or

allergic diseases are disclosed.

SUMMARY OF THE INVENTION
25 The present invention relates to a novel phenylalanine

derivative of Formula [I]:

MeG ] Q-0-Y
X1 0 O OMe [ I ]



or a pharmaceutically acceptable salt thereof. 5 The present invention also
relates to a pharmaceutical conposition conprising therapeutically
ef fecti vavanpsseo of a conpound of Fornmula [I] or a phar nBCRUSIICREYyY

acceptahl e salt_; thereof . Further, the present, invention 0 rel to a
met hgd w ?sjd? Xt &5t anla&Pg%Peégﬁf“v ng cjg%a‘:]‘sﬁi‘ ég%éfseéﬁ“'b :114s i%t—:édpﬁis—ns
(i ncl udfRe; P48, a an(-”bf%%?ﬂg?rcs@ﬁlj at etk celd,_adhesilor Wit h seeNe0,8ess a

0

adm ni stering a conpound Fornmula [I] or a pharmaceutically acceptable
sal t t H&EwIxyH B ORIA| WIER TDESORIYET 1SN S2H FRii9 i NVENTI ON The conpound of t he

present_,i rglgé%én%é@(}/t egglzlhai%égbeta{kﬁrén%aqqt qﬁ,}é'rcéagf i sonmers based on the

asymetric er eof e~ presen nvention i ncl udes these opti cal
i sopers and Thtpireser®) iherraafon lal sn wesihtdigrant sfpHsrenaareeseiniali nvent i on,
a carboxyl group which may be esterified _includes a carboxyl group and an

est er i TP HRY | YRS M TSP BE IR o WP ve % %% ord a
car boxydogb Aus G amphfsl Of [ SUY estild fl 8L farhoNK) 2 ATR1a

substituted or unsubstituted C2_, al'koxycarbonyl dgroup sSuch as
met hoxydeetwrlyl group, benzyl oxycabonyl group, p- ami nobenzyl oxycar bonyl

group and the like. In.an _enbodinent of the present, inventiaon, the S
configurati oﬁF%ﬁt&e%’onq: %é’erc?sf%’tt b P ‘Iaﬁesocgr%&}r?c? 0 tahéne%ds_/r esent
i nygnt i 4 nBYe De; 2y C&ﬁ%@%ﬂ‘di’f SR A LY | G Ald o Q, dnfkytyhe Wt h
different configurations. Anong the conpounds of the present invention,

pref er ablrecledimppun@s i€ €PrpodsdsavédFeell adhdesidn whih 02683 P8es
PCT/ USO1/ 26594 MeO, ,Q O Y W wherein synbols are the sanme as defined
above. 3NN R r¢ @O R IherRTBEL 3 hel lc ipsumhauaceutirgldy

acceptable salt thereof.
15 DETATILED DESCRIPTION OF THE INVENTTON

The compound of the present invention may exist in the form
of optical isomers based on the asymmetric atom thereof, and the
present invention includes these optical isomers and mixtures

20 thereof.

In an embodiment of the present invention, a carboxyl group
which may be esterified includes a carboxyl group and an
esterified carboxyl group which may be hydrolyzed in a body to
afford a carboxyl group. Examples of such esterified carboxyl

25 group are a substituted or unsubstituted C,, alkoxycarbonyl
group such as methoxycarbonyl group, benzyloxycabonyl group, p-
aminobenzyloxycarbonyl group and the like.

In an embodiment of the present invention, the R/S
configuration of a bond need not be fixed. The compound of the

30 present invention may be a compound with a sole configuration or
a mixture with different configurations.
Among the compounds of the present invention, preferable

compounds are compounds of Formula [I-1]:



5 chlorine atomor fluorine atom X2 is chlorine atomor fluorine atom Y
is a Cl 4 alkyl group, and CO2R is a carboxyl group or a C2_7
al koxycamvbonyis3gr oup. In a further preferred enbodi mrent oPCTASIICBAPOUNd
[I-1], X is chlorine @fq%m or flg8r_;(ne atom X2 is chlorine atomor 10
fluorine atom Qis a - N4 8 Y'is nethyl group, ethyl group, or
n- propyl group, and CO2R_i s ar boxyl group, nethoxycarbonyl group,
et hoxycar bonyl group, ¢f ¥erty¥ butoxycarbonyl group. Especially preferable
conmpounds ar e gonpoungs Foomeil a2 15 fihy 1] wherein X1 is fluorine atom
X2 is chloring or atom Qis a -CH2- group, Y is nethyl or ethyl
group, and CERA xyl group or a C2_, al koxycarbonyl group such as
met hoxycar bo group and et hoxycarbonyl group. Mst preferable conpounds
of the present”inxention may be 20 selected from
N- (2, 6-Di fl uorobenzoyl)-4-(2, 6-di net hoxy- 4-
et hoxynet hyl phenyl ) - L- phenyl al anine [i.e., (2S)-2-[(2,6- difluorobenzoyl)
am no] wierdfn 42mb&r &l IR Ny -ameet Hoxyaeiind phvswd ) phenyl | pr opanoi ¢
acid]; 25 N-(2-Cnhloro-6-fluorobenzoyl)-4-(2, 6-di net hoxy-4- L.
et hoxynet hyl phehyhgre -pirrfiggegdmmecdinent qhdHhe qqupamdrblell , X is
qu%roQgQ%8¥i%gng? 'S%[f%ééthé“é%%ﬁPﬁ%'ﬁé chlorine atom or fluorine
et hoxynmet hylT phényl ) phenyl ] propanoi ¢ aci d] ;
N ( 2- Criviosa; 6¥ T 1 s10s obenzay)l- 4sr(a2ify- dirmetdigRyid-a 30arboxyl group or a
met hoxypet hyl phenyl ) - L- phenyl al anine [i.e., (2S)-2-[(2-chloro-6 8 WO
02/ 1832¢-P }%3@’13/"’?%35@&& ﬂ]%/?élrpobenzoyl) ami no] -3- [4- (2, 6-dinethoxy-4-
met hoxynet hypphenyh) - pdenytd fLoRaN ok &¢idlnt of the compound [I-1], X*
N- (2, 6-Di fl uorobenzoyl)-4-(2, 6-di net hoxy- 4-
net hoxyhet dyl phing | 3 tem phrenfl edaineeateme X* (@Sphiopdpegatom or
di f.l.uor oyl)amno]~-3- [4-~(2, 6-dinme Y- h th nyl )
phégyl]%fg%éﬁ%+c£€%$ﬁ]? Is i Céz &@&ap, &hgé métﬁ?& 8%%%5, %kBQ%

group, or n-propyl group, and CO,R is a carboxyl group,

methoxycarbonyl group, ethoxycarbonyl group, or tert-
butoxycarbonyl group.

Especially preferable compounds are compounds of Formula

15 [I-1] wherein X' is fluorine atom, X?® is chlorine or fluorine
atom, Q is a -CH,- group, Y is methyl or ethyl group, and CO,R is
a carboxyl group or a C,., alkoxycarbonyl group such as
methoxycarbonyl group and ethoxycarbonyl group.

Mogt preferable compounds of the present invention may be

20 selected from:

N-(2,6-Difluorobenzoyl)-4- (2, 6-dimethoxy—-4-
ethoxymethylphenyl) -L-phenylalanine [i.e., (28)-2-[(2,6~-
difluorobenzoyl)aminol -3-[4-(2,6-dimethoxy-4-
ethoxymethylphenyl)phenyl] propanoic acid];

25 N- (2-Chloro-6-fluorobenzoyl) -4- (2, 6-dimethoxy-4-
ethoxymethylphenyl)-L-phenylalanine [i.e., (28)-2-[(2-chloro-6-
fluorobenzoyl)amino] -3-[4- (2, 6-dimethoxy-4-
ethoxymethylphenyl)phenyl] propanoic acid] ;

N- (2-Chloro-6-fluorobenzoyl)-4- (2, 6-dimethoxy-4-

30 methoxymethylphenyl)-L-phenylalanine [i.e., (2S)-2-[(2-chloro-6-



or a C1_6 alkyl ester thereof; or a pharmaceutically acceptable salt

t hereof. The conpound of the present invention nay be used either in 10 a
free formwon2/1832@ form of pharnaceutically acceptabl e sal PET/USOIE6% .
Pharmaceutically acceptable salts include a salt with an inorganic base,
an or gaht eorakenepyh) Fakpel ahi hb- hRi e Enethoxynttal kal i netal salt such as

a sodi AL, i ; i earth nmetal salt such as
rragnesiuﬂ%n?}g%% anﬁc@?%ﬁ%%éé}gﬂgr%ﬂsﬁﬁémﬂ?h an am ne such as an
ammoni um sal ¥+ (2t 6+&t fihewraiven zoy ot 4 5 (2, Galdmethidxyyst ne and the |ike) and
a salt with an in ani c. acid or organic _acid (e.g., drochl ori de,
sul f at erPeW?%‘}é‘f‘%t}h%%rijo)rﬁ H’e?hwaﬁ%}%&ﬁ? ohat®: / §2-§q)oT %éﬂg?s'tﬁo Fonate,
acetsat eqi fBhEALSIn Y ARCEME L al4 y (20 asaepiable sal ts al so include an

intranol ecul ar salt thereof, or a solvate or hydrate thereof, as well. The
char act @etbokyre oy I pleepy bielnenybhipoepanaie adid] i ntroduction of a Cl_6

al koxy substituted CL. | Kyl qr at the 4'-position of the biphenyl

nucl eus and The® c%n‘bianl%ﬁongsotf% ﬁcgpeﬂ%eodc‘lt’hal o-substituted benzoyl group and
2", 6" -di §€labpledydutAcatly Gedepttdikoxeslbsihdrder. CL. 2

al kyl ) bi phen¥l nucl eus, _where such characteristics are not specifically
descri bed i nTBei ePmPPHRt i @bt FoRsPrIFRMe ohpRIMAL T ThE B € i'¥h has

4z §
pot;gnt Lnhi.bit ti Vi i 4-dmdi lgﬁglglsé d shows
exc}?l I e%t Pk%léogégr{llg%i %Ft%/ %%%Irgfggrﬁanﬁézﬁanﬁ ni st?éa??%ﬁgév&ﬁc ref Fée}:(\:lt{gé]t he
over al | thepeofenebPtaimaca)t hes byl dccepdble tsalty phabnde Ppreaki rwiilmdi ng
and c) aﬁueous solubility. In articullear t he .introduction_of a(CI 6

al koxy SUbSPPTeTey” i%ealﬁlogg%ﬁbca FRHELBE 20 TN F 1 he B Hheny!
nucl eusahedUegsi thecdBssalet 8hehi 881 a 9= @R/ d8B20aRCTA UsE 426D sdhaf was
observed with sone of the conpounds described in prior_. publications. The

conpoun@Poflkabl prasEntMehybnerbh Fedlces MIFPATHEN CTREF aMRE THEFLHY
|WHEPVlleﬁpeoPlgaggiéa@i{ﬁtgn amine such as an ammonium salt,

triethylammonium salt, a salt with lysine and the like) and a

salt with an inorganic acid or an organic acid (e.g.,
hydrochloride, sulfate, nitrate, hydrobromide, methanesulfonate,
p-toluenesulfonate, acetate, maleate). Pharmaceutically

20 acceptable salts also include an intramolecular salt thereof, or
a solvate or hydrate thereof, as well.

The characteristics of the present compound are the
introduction of a C, , alkoxy substituted C, , alkyl group at the
4'-pogition of the biphenyl nucleus and the combination of the

25 dihalo-substituted benzoyl group and 2',6'-di(C, , alkoxy)-4'-(C,
alkoxy substituted C, , alkyl)biphenyl nucleus, where such
characteristics are not specifically described in prior
publications.

The compound of the present invention has potent inhibitory

30 activity against a, mediated cell adhesion, and shows excellent
bicavailability after oral administration which reflects the
overall improvement in: a) metabolic stability, b) plasma
protein binding and c¢) aqueous solubility. In particular, the
introduction of a C, , alkoxy substituted C,, alkyl group at the

35 4'-position of the biphenyl nucleus reduces the fast metabolism

9



The conpound of the present invention, therefore, shows 5 excellent in
vivo i nprovenents against the unfavorable conditions caused by the a4

nmedi at ed web?t/1sahesi on. The conpound of the present invenPCDUSTIZ®Se used
for a nethod of treating or preventing a, (including cc, Pl and a4P7)

adhesi obhaediat cdbseonded i whsh | some nefmele seempEngs riked | i apictdrer
aspect, L e; COMPGUDd of, L Ne R ESSAt ok WEDt)ON o 6aN: RGO, T 0L gt hod of
treatln]a an~ 1 ndr vi dual lZ‘e.g., A franmal S SUch as” a human of ot her pri mat e)
suf f er i ngph t DM @l e S $LES e RGBT al wpr oW 11ty | Lk dsydevd £l goilltyyphocyt e,
nonocyte) infiltration_to tissues (including recruitnment and/or 15

accumul ati onTd¢ FRHRIYENE ef i Bhe | RESERYE W EReXTR essheRRE ORI TRPWES MAICAM 1

and/edr YA denfOln SxAMP! ErptBYLAONEL Ohde s SCARESn AL LLINg di seases
BUKO al

whi ch are associated wth cyte in tration to the gastrointestina

tract (tosdiudidgs gtdusessoei ahedognidatikelddimel lotdatiegieensal ti ssues, or
ti ssues 20 expressing the nol ecule MAACAM1 (e.g., gut-associated tissues,
such as venuTes ePmeeend f ndprumaentof nveatipal Fagngel 4pge fPhtdsti ne;

and manmma I e.g., lactating manmary, gl and can be.treated

accor di Wﬁg}%{%g_t%qbéeea_s%rﬂg et er%\tﬁﬂga%yfgéﬁpu%% v‘i‘@ua‘?n% Lﬁ‘ﬁ ring froma
di seasezaas9rbmteh M idy | PRI n Bf bl 80chOaki §SHESaRs a result of
bi ndi ng of |eukocytes to cells (e.g., endothelial cells) expressing the

mollécul e VCAMIL aearhee eseaced boeordipgurd ehetlpe eepsenhvEnTeRiioThe
met hod for %&:@ée%ﬁgf8£g.rrﬁ¥€ﬂ&a” fCEréQ@PEstﬂFilﬁaég&{@gégﬂ% p, and cc,p,)

adhesi on nedi condi ti ons or diséases assocCia "feukocyte
i nfiltrasmeal rayuchnpsi sehatdahnost ethag poimat@malf deringufieempat | ent an

effecti ve anount of the gongoun 0 the present_invention in adm xture
yed ¥

f
with a pharfBcedticat? ERt 4B1EORYNFi 67 - Dr v dIYTHRRPCY The BUMPOUNY of the

present jhayepth Olon 2660F dE8GLY, (£AR1RE1IAS VP2 8380 BCJ/ &80 /26594 used
to treat or prevent such inflammtory conditions as
15 accumulation of leukocytes in tissues) which express the

molecule MAdCAM-1 and/or VCAM-1. For example, inflammatory
diseasesg, including diseases which are associated with leukocyte
infiltration to the gastrointestinal tract (including gut-
assocliated endothelium), other mucosal tissues, or tissues

20 expressing the molecule MAdCAM-1 (e.g., gut-associated tissues,
such ag venules of the lamina propria of the small and large
integtine; and mammary gland (e.g., lactating mammary gland)),
can be treated according to the present method. Similarly, an
individual suffering from a disease associated with leukocyte

25 infiltration to tissues as a result of binding of leukocytes to
cells (e.g., endothelial cells) expressing the molecule VCAM-1

can be treated accoxding to the present inventiomn.
The method for treating or preventing a,-dependent (including

o,pB;, and o,p,) adhesion mediated conditions or diseases associated

30 with leukocyte infiltration may comprise administering to a
mammal or a human patient an effective amount of the compound of
the present invention in admixture with a pharmaceutically
acceptable carrier or diluent.

The compound of the present invention, accordingly, can be

10



rheumatoid arthritis (RA); asthma; allergic conditions such as rhinitis;
adult respiratory distress syndrone; AlIDS-denentia; Alzheiner's disease;
car di ovaseabzrs3di seases; thronbosis or 5 harnful platel et PAgSEEASION;
reocclusion followng thronbolysis; reperfusion injury; psoriasis; skin
i nfl anmiédest \Co dirs@ds @y qusiveas sugbnanféomnmacorderorditiensmd at opi c

dermatiji s; di abetes (e.0.. insulin-dependent diabetes.nellitus
aut oi mr%llrlleeur%aldca%efeasﬁ%ﬁ%%% phse']‘é)s"claégrtg%n?as"; %&ﬁ%% 9 dd'ere i Hedit osus
(SLE); thfdariet cidubowed sl e0s6, Slicdt isss WHyeelrdne/e X8 tddner@ichn’ s

di seasg%f regional enteritis) and pouchitis_ (for exgrrpl e, resulting after

pr oct oot BRI BIFE ‘FhF 1 §¢adain aFardfasimsiay) dineretts HEIMQRied ofi t h

| eukocyt & énf idfdatd 985t r aldy esitd t# B0t S as Celiac 15
di sease, nn(l)nt r p]i ca %%r%%jfe t er opat é)}; assoécjji%al% edé]s\]n'?"ﬁﬂyé;er onegative

ar t hr opaithomso Lrsiphacyé cfwsionl iragenoupsotiddisy; skid dosiaophibiry
gastroenteritis; di,seases associ at gd \#vl(rih | eukocyte_infilftration to other
epi t hel FHT35FRFITE AR ECaEN CRRtaRFndeHPrharySt #adt2E9R i ratory ai rway,

and j oi dritii My iZbianer @ald 1, SndBStl-depdRARIM M) mcheR@kit i S;
chol ecystitis; cholangitis or pericholangitis (bile duct and sur r oundi ng
ti ssue ¥itekenns eddabgrepchimiktizianumiteresis nfseehritior Y uliseases of the

| u whi (0o stjri i i u y. ensitivity
pnacmont T qane L HELE LA E Blanad A U LA S URGRE
ost eopoubstrsitiosdt eadritthird t icrohndkshed esaker ggsegionabpkaserit isseasés

i ncludin tastasis of neoplastic or cancerous growh; wound (wound
heal i ngpg%ﬁ]atrfc% 5 ;e}é%tPl?]agn %W]d?%sae%tes’{ucﬂf“g%t‘?c@ St oWertthnent ,

al | er gi £1 &AMy bioSNEh AU DiLHBELS AL 56 e Pl RHIIEN Suidl,DEndr one;
rejection (chronic and acut e§ after transplantation; host vs. graft or
graft virfhbsratierasesthe maswrohyrstpingsl Lrach teudlosed dadlsiass (i ncl udi ng
o1 3ol gecl ool oAl eroolian Bl Al s A LELIUA AL L e fostenost
(PTCA) seathrddgpei-calt anelauspi tlanss U padhad kel y &2 cedlbl ageidon;calephird ti s;
and eosinophilic gastroenteritis; diseaseg associated with
leukocyte infiltration to other epithelial lined tissues, such
as skin, urinary tract, respiratory airway, and joint synovium;
20 pancreatitis; mastitis (mammary gland); hepatitis;
cholecystitis; cholangitis or pericholangitis (bile duct and
surrounding tissue of the liver); bronchitis; sinusitis;
inflammatory diseases of the lung which result in interstitial
fibrosis, such as hypersensitivity pneumonitis; collagen disease
25 (in SLE and RA); sarcoidosis; osteoporosisg; osteoarthritis;
atherosclerosis; neoplastic diseases including metastasis of
neoplastic or cancerous growth; wound (wound healing
enhancement) ; certain eye diseases such as retinal detachment,
allergic conjunctivitis and autoimmune uveitis; Sjogren's
30 syndrome; rejection (chronic and acute) after transplantation;
host vs. graft or graft ve. host diseases; intimal hyperplasia;
arteriosclerosis (including graft arteriosclerosis after
transplantation); reinfarction or restenogis after surgery such
as percutaneous transluminal coronary angioplasty (PTCA) and

35 percutaneous transluminal artery recanalization; nephritis;

11



11 WO 02/18320 PCT/ USO /26594 tunor angi ogenesis; malignant tunor;
mul tiple nyel oma and nyel ona-i nduced bone resorption; and central nervous
system iwuz/sisuch as stroke, traurrati c brain injury andpepural266% d

injury._ 5 The nethod can be prefer used for e treat nent

or event TRIP O FHRESST b B LR (T S U P T R TE T | amat ory
bovwel dhyreRsis Sttdudsd Ubsies aéés/cef;mdm S‘arﬁi\d:ecﬁ’émﬂ ShdhaRas ey deunat oi d
arthritis, atopic dermatitis, nultiple sclerosis and rejection after

t r anspl Pty owchoamipmiws rAuneat e fra iR elniithanpysrism &l uat ed
Vi vq,tl &@ng sui tabl e ani mal nodels. Suitable animal nodels of

| nf | amatd have been described in publications. For exanple, NOD mce
prowi de an arherahetivo®| cat heaspte fedpisndestd di@bettes tireed dndnts orCDA5SRE~
SCI D m ce node| provide a rmdel with 15 sim|arity to both Crohn s di sease
and ul GXFAFVE A% | SRR G 6! BT Con%ﬁrw Uk R 62 iigg A |

Cot t on- 1,08 A bRS LEAGVE! PP SRANANGPUSs Of LB 1GRFOT A tGQ hiaS chBah ' s
clinically and hi'stologically resenbles ulcerative colitis in humans

(Madar disteasd,. ,rk@mamm enthagy 188: QBOEQC(degﬁwltme ekt ¥rake sodi um 20
sul fate %asg dof rrurl ne C§|tl ti gr o gced by adding DSS in the
drinki nsg esrlsﬁ’i'e ﬁﬁ,:’sq tIc?é.’i Sand Rl SP 8? Pt changes of the DSS
colign have hesmpaehds desttaled for turee dn tiatdpe et By evgridustent of
human ul cerative colitis _ (Cooper_et al., Laboratory Investig._ 69:238-249

(1993) )Vlw 1S gy k%%%@&e n%ﬂénétlhavﬂociﬁkﬁa opslﬂ%ﬁaéelﬁ rﬁanlmae%m%elsﬁ R ar to

t hose fg{ﬂ.ﬁé\:i I 9L @?ﬁfﬁ Sheen gdcg]s
(Strober et al., & 203 205 (199&?) e It Is possible for the

corrpouriJmDImfmid:m Hmrce\secﬂne an revgitia brmede beoadmsibierdepaidare; diahetes
ProT et ShLR IR rC350l0e 30 Liygo . R RECULL ERLCOTRORLE LoT o 5110 @
pharsmaceihi Tatk1 ¥y aes epd el @rsaird efi Fadh | aedtulcerative colitis
(Powrie et al., Immunity 1:553-562 (1994)). Cotton-top tamarins
develop spontaneous, often chronic, colitis that clinically and
histologically resembles ulcerative colitis in humans (Madara et
al., Gastroenterology 88:13-19 (1985)). The dextran sodium
20 sulfate (DSS) model of murine colitis is introduced by adding
DSS in the drinking water. The physiological and histological
changes of the DSS colon have been well described in the
literature and are reminiscent of human ulcerative colitis
(Cooper et al., Laboratory Investig. 69:238-249 (1993)). IL-10
25 knockout mice that develop intestinal lesions similar to those
of human inflammatory bowel disease have also been described
(Strober et al., Cell 75:203-205 (1993)).
While it is possible for the compound of the present
invention to be administered alone, it is preferable to present
30 it as a pharmaceutical compogition comprising a therapeutically
effective amount of the compound of Formula [I] and a
pharmaceutically acceptable carrier or diluent.
The carrier must be acceptable in the sense of being not
deleterious to the recipient thereof. The pharmaceutically

35 acceptable carrier or diluent may be, for example, binders

12



The carrier nmust be acceptable in the sense of being not deleterious to
the recipient thereof. The pharmaceutically 35 acceptable carrier or

di l uent ma@ obes32d or exanpl e, binders 12 WO 02/ 18320 PCT/ UBO/URG5R8494 (e. g. ,
syrup, gum arabic, gelatin, sorbitql, tragacanth, polyvinylpyrrolidone),
exci pi eft < (. HFLUR a W ARG ogel ety SARIGPL pdrESaadiShosphat e,

sorbit VoY i cant e iu t

pol yet %y?lgﬁ}eﬁgl}{}gﬁr,é}sﬁ?%eg)’ %X(ﬁ( l?ll%tnetgérrg o'ﬁgz ( ;ﬂ-agtf%%[)egt %tué:t Igsgler'c hc)o,rrl
wet t i netagerit s et assius qohaesptaane ylsatiata), cnd it || ilkdriteats
pharmaceutical conpositions include.those in form suitable . for aral,
DUl onarS,S o HEARITT £ (i3 E rar eHiGr 410138 T R § et S

I Nt BaMUSiCH il e gl b+t [@MENOYsIsat dtdaddh ar it Blg dfeRiteR! (e Rasal
inhalation (e.g., with an aerosol) or buccal admnistration. These
f or nul &Qdbingn akauginderbiam) + @nd fdiaudeikong- acting formul ati ons known in

the art of , l . e a m i Qns . rred
nodes of a ménir@?rraT?%& chgarhﬁj_hééoq’ﬁ%%%lc e%ffa?l(r?é&%%én%oﬂs? |ol%{ ?%35 St
convenianiabbe fdr esedl £doulmatiddy dasstgehd miig anckdtyl begreapasrd by any
of the  nethods well known in the art of pharmacy. In general, the

f or mul at i IGFRE pF Epar RN IR Smi PR 30 | 3R elF TS - tHE TR i ve
| n%ed'%iéﬁ@r,asé&ﬁi@éi oA @nd aui theard ier, ofid & fddrlapdi vided
solid carrier or both, and then, 1f necessary, ~shaping the product into
t he destuech¥ ordmiConpost idomnsiofsea heopnekentonsvart iwwesndttceds €9 or or al

adm ni stration be in the formof discrete units such capsul es,
cachet ss™ alfa\lbﬁ?eetg(?g%_racf%ﬁ%% %r,mue]aactf%%% t rll%vi”}lglré tzl%e parrg:deqafse rpr%anlgm Qount  of
the conpeamds:d pdeept &Nt adivieidt @it ids dihe posfanfed npaiserodr

granules, or, in the formof a solution or suspension-in an aqueous |iquid.
For mul A4 oFalbiPer uses could invol ve a nonaqueous liquid; in the form

gferlggo?i- |- 1 Nt & o - REUL S O PN eS8 £ £ b0 - Ry &SI Qhe1p e formof an
presented in unit dosage form and may be prepared by any of the
methods well known in the art of pharmacy. In general, the
formulations are prepared by uniformly and intimately bringing
the active ingredient into association with a liquid carrier or
20 a finely divided solid carrier or both, and then, if necessary,
shaping the product into the desired form.

Compositions of the present invention suitable for oral
administration may be in the form of discrete units such as
capsules, cachets, tablets, or lozenges, each containing a

25 predetermined amount of the compound of the present invention, in
the form of a powder or granules, or in the form of a solution or
suspension-in an agueous liquid. Formulations for other uses
could involve a nonaqueous liquid; in the form of an oil-in-water
emulsion or a water-in-oil emulsion; in the form of an aerosol;

30 or in the form of a cream or ointment or impregnated into a
transdermal patch for use in administering the compound of the
present invention transdermally, to a patient in need thereof.
The compound of the present invention may also be administered to
a patient in need thereof in the form of a bolus, electuary, or

35 paste.
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30 or inthe formof a creamor ointnent or inpregnated into a transdernal
patch for use in adm nistering the conpound of the present invention
transder ved by1832®@ a patient in need thereof. The conpounBCDUSeISSM esent

i nvention al so be admnistered to ., a patient in need thereof in {he
formof a bol s, CORRPHAS, TGS HRCIRit & RIS S T8 550 TR USHTI8504
The comwuGHEidie 1 es dHwed Oih GaiblRe AA M idienRd d rediadd &5t i n
need thereof in amounts sufficient to reduce or prevent a4-nedi ated cel
adhesi @retentanpt-ined iaspec celilhadhesipoundnoftnbhibepr esertti ntért i on can be

admnistered to the 5 patient in anmpunts sufficient, to achieve the desired
t her ap&tii® uré‘ﬂd?grtl'b? JPFRASRR i1 'TEH R GR & r%l%’tﬁtfeirrﬁ‘irﬁot % educe or

pr egent, MAAGAM L] VGANJ: dredi ot dh i di gy 310 & MAHAM L MAM ch e A a0,

thereby inhibiting | eukocyte adhesion and infiltration and associated
cel | ul andtspapseshy 1dc e ebiptundst antbworposiifigienf theqiusemr

i nvention ca 1 N} d to.patients sufferin r C i.fi.on
st ed Drerarn BEERT ThRaRt ot e i futlity St (o SR G TRRe
parti alliygahd gviied ey dash et Sl @ito &f t & hpdreeasichrt a0 el 1 iSyegitans may

be caused_by | eukocyte adhesion or cell activation, 15 which would

typi cal WA RS TRPEREY Tl btalr BRSROR¥RVUI t of increased VCAM 1 and/ or
MAGGAM: 1 X Pres St b Ahdd e i daesodf s sdas peli@lp aaldis: IRahaased MeAM 1,
N%ECAN¥1 angyor é%ﬂﬁ expr essi on ‘can %%ﬁgﬁe to a ornalﬁiﬁ% anmat | on

r esponsee cxdntuei stte@rednor nedt il sinswt Deyisy afewn d eaidieror dsisgt eah
effective 20 dose of a conpound of .the invention may re t he increased
el | adiBEsoh TEPTs Thor bagBCAR Tl FE MR oo B by

endot heddat i £E1 { Sal Regiwt a1 durkdies B sé pfib ehseryednd ddieiiwhiseasersd ate by
50% can be considered an effective reduction_in  adhesion. Mre preferably,
a reductYEALPTRS %Y R RINRd Y blewscuns FdheiHievad. Cavbls ta Prisfadriiit y,

adhesi %d{%lgi@é f ]El%yas/ll%\’j%&ﬂy pdM SEGEM dy AN/ QL (S TNLALAGH Uk 1S

abol'i she an
increased VCAM-1 and/or MAJCAM-1 expression on the surface of

endothelial cells. Increased VCAM-1, MAdCAM-1 and/or CS-1
expression can be due to a normal inflammation response or due
to abnormal inflammatory states. In either case, an effective

20 dose of a compound of the invention may reduce the increased
cell adhesion due to increased VCAM-1 and/or MAdCAM-1 expression
by endothelial cells. Reducing the adhesion observed in the
disease state by 50% can be considered an effective reduction in
adhesgion. More preferably, a reduction in ex vivo adhesion by

25 90%, 1s achieved. Most preferably, adhesion mediated by VCAM-1,
MAdCAM-1 and/or CS-1 interaction is abolished by an effective
dose. Clinically, in some instances, effects of the compound
can be obsgerved as a decrease in leukocyte infiltration into
tissues or sites of injury or inflammation. To achieve a

30 therapeutic effectiveness, then, the compounds or compositions
of the present invention are administered to provide a dose
effective to reduce or eliminate leukocyte adhesion or cell
activation to alleviate undesired symptoms.

The amount of the compound [I] required to achieve a

35 therapeutic effect will vary with the particular compound, the
14



dose. dinically, in sone instances, effects of the conpound can be
observed as a decrease in |eukocyte infiltration into tissues or sites of
injury owoni/isgsenation. To achieve a 30 therapeutic effecPCreResssot hen,

t he co ounds 0Si tions present invention_are adn nister ed to
provi de QHH%S%E ’tﬁ“i" Sf"\}‘?ttjt?nr'eg:@cee a&e'eISFFﬁ'nHFéghEuk%‘}t%O%@h'é%?%no%r cel |

activat {gg é@b#é@vﬂ@t& widesided aﬁﬂr%%r@armeuﬁayuaisaiﬂwe of 0FPou [1]

required to achieve a 35 therapeutic effect will vary wWth the parti ar
conpoundo bhetr;r_aaWdOZ/Psl_S{mGah@E’ ld@@lllyze'@@fk ofothe obmpdundi $It atcpzona the
age, sex, condltl Q o be treat d an

parti cuPa?r[B?‘g%?%Jecfamglr di§& sté—’1 Fi‘&f‘]&&% 8Gi #aB78™a f%‘? %d@%e%tf t he
Corrmounsuffém@g ﬂror@héb’mClﬂiﬁllyC&ﬂd )éu@(f%ﬁptfacb{n(;‘ salt cbheieobn for a

manmmal i an suﬁéect 5 suffering from or likely to suffer from any condition

as deseerpEEce@rigerein s dHam L tlo trOG Ofy MeePeki kbgparrBogdvevgheht of t he

the casgrofpuramaril Siticer: Doy (dactonal e/ K Ph il ot 0. 1
to 10 ngodf WdaEg]morrpDurtd'lqaeiaele Icrfgmmmeﬂ:ﬁleb:adyaMILgﬁlbtratféﬁra'l‘)]h@’ Qoseto 3

ng/ kg of nmal b In_the 4ase of_ oral dosin a sujit bIe
(dai I'y) ™8¥s *ﬁbéy e Ofr dhde Wt 10 {9 Pdot SPmPﬂ'égéoﬂ%dﬁaf

ki l1@gr apb dxyeil\@htghtprefmﬁa}ﬁff()erﬁm& 32n{99}<%00@m8fnm5feb@ sEghPer 1o
kilogram the nost "preferred dosage being to 10 kg of manmal body

wei ght tBeadari st errerl tdmping t i eatittiabds dapiyy) | dosﬁemetaslee ointoipe cal

adm ni s o) 1 Q itabl e dos npound of
For mul a£%]lq%é %% ]a(éalé}%alr&rrdw?lcn]i t1 c?fﬁ y d&cg%%?db %gs}a{ ?ng%élrg?) y welcj?)te in the
range obub. Iiréf)eﬁé]@lﬂgz afo t3te nep mgio whek p@mpohhtiogéankﬂegifam cemsofttbwl: of

Formul a har mau‘b utically acceptable salt ther eof can be prepared

by the E%@%@rﬁ% ‘?%‘?gr?g eing Lodiv e Moy k9 ConPeumal oPoRyr et S | 1]

15 administered two to three times daily. In the case of topical
administration, e.g., to the skin or eye, a suitable dose of a

compound of Formula [I], or a pharmaceutically acceptable salt

thereof, may be in the range of 0.1 to 100 pg of the compound per
kilogram.
20
The compound of Formula [I] or a pharmaceutically
acceptable salt thereof can be prepared by the steps comprising:

(1) converting a compound of Formula [II]:

MeO ! Q-OH
SR
X1 o Me

H
X2

25 wherein CO,R* is an esterified carboxyl group, and the other

L]

symbols are the same as defined above, into a compound of

Formula [Ia]:

15



MO, QOH O X2 25 wherein CO2R is an esterified carboxyl group, and the
other synbols are the sane as defined above,. into a conpound of Formula
[lal: 15Woon328320 PCT/ US01/ 26594 MO, ,Q O Y 0 W X2 wher/esel/zehe synbol s
are the sane as defined above, (2) converting the esterified carboxyl group
of the compound [la] int e Q-QrYoup, if necessary, and 5 (3)
converting the resulting conpo nt 0 a pharmaceutically acceptable salt
thereof, if further desire p-1: The conversion of the compound [I1]
into the compound [Ia] pe carried out by one of the Methods Ato D
descri bed herejnafter. 20xStep ZOMBhe conversion of the esterified carboxyl
group CO2R i caf boxyl group can be Elied out by a conventional

nmet hod, whic e cordlng to the type of the esterified carboxyl
group to be qlﬁ 9 2exanpl e, hydrolysis using a base (e.g., an

al kali met al Yay#irox de such as 15 LiOH and NaOH) or an acid (e.g., Hd),
treatnent with an“acid (e.g., TFA), and the like. Step 3: The conversion
of the whendai:imt@ae:mmﬂwﬂig[én}eitﬂea mm@km rriaac:fiairtéd:adbcyvapcept abl e salt

t her eof % n be carried out b a , ntio t hod u5|g base %
i nor gani ¢! b&SEVEFEANGs Bhe ctBa ‘éx¥ cPEER (P th@?l EPGUTGhs ¢

am no agig] ssed @.ch_:y@é,@ﬂd@f @Iﬁ act dhd e dkary NOLHgRNI ¢ acid such as HA ,
HNC3 and H2SO4, organic acid such as acetic aci d and maleic acid, or

aci & c &M neoavedtineh e agsantlitd nagce i gomprigd utiawicc acml)armaceutlcally

acceptable salt thereof, if further desired.

Step 1: The conversion of the compound [II] into the
compound [TIa] can be carried out by one of the Methods A to D
described hereinafter.

10 Step 2: The conversion of the esterified carboxyl group
CO,R' into a carboxyl group can be carried out by a conventional
method, which 1s selected according to the type of the
esterified carboxyl group to be converted, for example,
hydrolysis using a base (e.g., an alkali metal hydroxide such as

15 LiOH and NaOH) or an acid (e.g., HCl), treatment with an acid
(e.g., TFA), and the like.

Step 3: The conversion of the resulting compound [I] into a
pharmaceutically acceptable salt thereof can be carried out by a
conventional method using a base (e.g., i1norganic base such as

20 NaOH, organic base such as triethylamine or basic amino acid
guch as lysine) or an acid (e.g., inorganic acid such as HCI1,
HNO, and H,SO,, organic acid such as acetic acid and maleic acid,

or acidic amino acid such as aspartic acid and glutamic acid).

25 The conversion of the compound [II] to the compound [Ia]

can be achieved by one of the following methods (Methods A-D):

Method A:

16



25 The conversion of the conpound [II] to the conmpound [la] can be

achi eved by one of the follow ng nethods (Methods A-D): Method A 16 WO
02/ 18320 WRCW2/48B1L/ 26594 The conpound [la], wherein Q is aPeTHR/QsBUP, can
be prepared by (1) OXIdIZIn? t he conpound [11l to afford a compound_ of
Formula [I1T}€ OVEVREFEED2RL %8 wherdith "t h8¥ Yol @ar 8%t he
sane a f%#éfgﬁi ove and (2) reductively condensing the conmpound [II1]
with a corpound ‘of Fornmula [IV] : 10 Y-OH [IV] wherein Y is the same as
def i ned(Bbovexidizing : tihecompdandohlfbatoi ahfoad becoappued ofit Foymala
conventtfgﬁt met hod using an oxidi zing agent with or without a 15 base in
a suita ol vent. The oxidi zi ng agent can be sel ected from conventi onal
oxi di zi ng reagents such g cBo - pyridine, KMhO4, PCC, PDC and the

| i ke. The base can be select from conventional organic bases 20 such as
trialkylamne (e.g., Et3N_BPRE The sol vent can be selected fromany one
{dation reaction, for exanple,

whi ch does not distur

hal ogenonet hanés o(e.d. 7€ CHC13), aromatic hydrocarbons (e.g.,
benzene, tol Uene VSO, H20 or a nlxtuﬁﬁ thereof. 25 The reaction can be
carried out t@ﬁpeﬁ@ﬂﬁre of -50C to

5 X2

wherein the symbols are the same as defined above, and
(2) reductively condensing the compound [III] with a compound

of Formula [IV]:
10 Y-0OH [IV]

wherein Y is the same as defined above.

Step 1: The oxidation reaction can be carried out by a

conventional method using an oxidizing agent with or without a
15 Dbase in a suitable solvent.

The oxidizing agent can be selected from conventional
oxidizing reagents such as MnO,, SO,-pyridine, KMnO,, PCC, PDC
and the like.

The base can be selected from conventional organic bases

20 such as trialkylamine (e.g., Et,N, DIERD).

The solvent can be selected from any one which does not
disturb the oxidation reaction, for example, halogenomethanes
(e.g., CH,Cl,, CHCL,), aromatic hydrocarbons (e.g., benzene,
toluene), DMSO, H,0 or a mixture thereof.

25 The reaction can be carried out at a temperature of -50°C to
50°C, preferably at room temperature.

Step 2: The condensation of the compound ([III] with the
compound [IV] can be carried out in the presence of a reducing

agent and a dehydrating reagent in a solvent or without a

30 solvent.

17



50C, preferably at roomtenperature. Step 2: The condensation of the
conpound [II1] with the conpound [IV] can be carried out in the presence
of a redwonyis3agent and a dehydrating reagent in a sol veR€CT@ROMIGSHIOUt a
30 solvent. 17 WD 02/18320 PCT/ US01/ 26594 The reduci ng agent can be

sel ected frdfcomrdueorml agerluci PP agedt ssslentad tgramky%m’ﬁﬁﬁl(b@aé

trieth t Kk atl t
aci o, e HHEaEe i ofan PRI TRY LENen: ERHHR RS eT el ¢
from amndngheniiike does not disturb the reaction, for exanple, et hers

(e.g., dioxane, THF) ar omati ¢ hydrocarbons benzene tol uene)
hal ogenonet hakes héf TagiPpE 2 ARPISHEL3) 6Pgiua’ﬁﬁture9‘i1r@%‘(ﬂ 160'1:ﬁle

reagt i %lcg_mg%&aégi@dam é}{d apenpsiature of -50C to 50C, preferably at
OC to roomtenperature. Method B: The conpound [la] can be prepared by: 15

(1) convertlilﬁgemel@renpomﬁh[bm deltesrta@dc ofponnarnyf ¢ nuwha chv]doake Ono®- Z
[V] wherein is aleavin and the oth ) ols are.the sa 0 as
ot i nod 0D he TORCEORES| R REEBIBouR IS wEHS t heStORmBand TFFUT. - as
the Ie%&&&{@tlﬁ;;@%@&ﬁ@' qQg@eg at CHErfz%rQa c&hhenéne ha&@genemeﬁha%e@tom
and i odi ne aton), an al kanesul fonyl oxy group (e.g., methanesul fonyl group)

or an afsisul f@h?ﬂ-@x@n@rﬁﬂi@lieog? a pgxbeweendseanyl group and

p-t ol uenesul f onyl can referably used. Ste 1 The conversi on of
t héconpound 9 Ilieaf?l'ﬂfgj’%h ctb‘?rrﬁ)%ﬂo“ G{/] Lk%natb@ e %o&eﬁ&tl ng
or Su'ﬁﬂﬂ%hab&%@er%%ﬁypgﬁpqpedtéIroOm temperature.

Methoed B:
The compound [Ia] can be prepared by:

15 (1) converting the compound [II] into a compound of Formula [V]:

MeO i] Q-Z
X1 o O OMe

[Vl
CEMN o
H
X2

wherein Z is a leaving group and the other symbols are the same
20 as defined above, and
(2) reacting the compound [V] with the compound [IV].

As the leaving group of Z, a halogen atom (e.g., chlorine
atom, bromine atom and iodine atom), an alkanesulfonyloxy group
(e.g., methanesulfonyl group) or an arylsulfonyloxy group (e.g.,

25 benzenesulfonyl group and p-toluenesulfonyl group) can be
preferably used.

Step 1: The conversion of the compound [II] into the
compound [V] can be carried out by halogenating or sulfonylating

the compound [II].

18



18 WO 02/ 18320 PCT/ US01/ 26594 The hal ogenati on reaction can be carried out
by the conventional nethod using a halogenating reagent with or without a
base in av@o¥isbki e sol vent. The hal ogenating reagent can bPerT/@sdiexss®d from
the 5 conventional_hal ogenating reagents such as phosphorus trihalide

(e.g., phosphet oukalogenaimaie, YRsphHot ousanrilkdl oprpeledandia B¥nbEhati on
f tet { j j : b
sel cot ST A Soelt T T A e SELRNENG LRRB e oy el o PR B0
car bonat éba(see gin NaRGERLIL2ESd3)ental kal i nmetal hydrogen carbonate (e.g.,

NaHCGO3, KH ang hhe | i ke. The sol vent can be sel ected from any one. which
does not distr bPRhEIEBARGERGat iTGPIEHCt i GRT f G ex8RpFELeHal d%%%%ne?ﬁﬁnes

(e g, c@&’%@?ﬁi&kﬁl%ﬂ%@ﬁé@iﬁ@-Qea?QhEéa%%chdié‘é hYho&bh6Fus L2iRHT)aeDVF,

DVSO, or a nmixture thereof. The reaciion can be carrie out at a
t enper ataw®e of pheeghpyous0C rifmeiedsb| yphvsPi®rous osmicbipedidelr e.ahea

sul fonyl at.i.on reaction _can b arried o by the ,conventional rethod_using
a suIfé%%ﬁ%?%ﬁf?%agen?gmjth%f Eg@éio é&ﬁ? suit %F%‘SolveE?FdThe and

sul f onWatghihyesassdh e, be sel ected from an al kanesul fonyl halide and an
aryl sul fonyl halide such as nethanesul fonyl chloride, benzenesul fonyl

chioride, p-TholbeAesarPoRpl SeHIEGtede RN t HeNTeKelonsl ThEOKERR1EaR2BES
sehgct &g, H%aglgégﬁnhgtgﬁs a(:ﬁoﬂate t(%'.g'.‘fyp%fwe Aeul) oo Ekal R%Eéa DBU
0 kK& €. g.,

and 4-met hyl norpholine, "and pyridine), an’'a i>'met al” carbonate
Na2CO3, hik2eagin , carbomd tal (e met alNdHET,0GEIC0s Ar bodat ke (Bike, NaHOO3, KHOB),

o ol T e de o8, o Mgt KO an gl kol ney et el oL o 30
any oneiigho does B86hdelbstibh t8gcteag]i 88r EREmpXanpheilofahegenaapkbanes
(e.g., (e.g., CH,C1l,, CHCl,), ethers (e.g., dioxane, diethyl ether,
15 THF), DMF, DMSO, or a mixture thereof.
The reaction can be carried out at a temperature of -50°C to

50°C, preferably at 0°C to room temperature.

The sulfonylation reaction can be carried out by the
conventional method using a sulfonylating reagent with a base in

20 a suitable solvent.

The sulfonylating reagent can be selected from an
alkanesulfonyl halide and an arylsulfonyl halide such as
methanesulfonyl chloride, benzenesulfonyl chloride, p-
toluenesulfonyl chloride and the like.

25 The base can be selected from an organic base (e.g.,
trialkylamine such as Et,N, DIEA, DBU and 4-methyl morpholine,
and pyridine), an alkali metal carbonate (e.g., Na,C0O,, K,CO,), an
alkali metal hydrogen carbonate (e.g., NaHCO,, KHCO,), an alkali
metal hydroxide (e.g., NaOH, KOH), an alkaline earth metal

30 hydroxide (e.g., Ba(OH),), and the like.

The solvent can be selected from any one which does not
disturb the reaction, for example, halogenomethanes (e.g.,
CH,Cl,, CHCl,), ethers (e.g., dioxane, diethyl ether, THF), DMF,

DMSO, or a mixture thereof.
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CH2C121 CHC13), ethers (e.g., dioxane, diethyl ether, THF), DW, DVSO, or
a mxture thereof. 19 WO 02/18320 PCT/ USOL/ 26594 The reaction can be
carried ovoo0z18320 tenperature of -50C to 50C, preferably BCTURQQ65w OC.

Step 2: The reaction of the conpound | with the conmpound [1V] _can be
carried out TfﬁﬁtﬁﬁaﬁFég%nEQnmbeaW fORChase & S-ARATHE W eREl 0g8nkt i on

reagenty s S Q ogilver (1) oxide (Ag20) and silver
oxi de (tAggj):? ?se%r%ét%/%g% Wégctcﬂ ° C%rmun. 23:749-756(1993)) in a

sui tabl e soIS'teep br Thet trreat:taosob\feruhe Rragfrenadsd y[Vi heitleathéonom@wubd
carried f@o n presence ﬁl | ver co ound thout ar?base

sui t abl B Iggﬂt el'hcéajﬁjéjs% c8H beWSeF Tt 85elsle5lﬁl coc?ﬁ/e POR&F 9 or%aﬁag
basegs érw/@fgancﬂéh&%@én&@%h&@e@ééﬁ&lsﬁ@ﬁaéscér Bonate CBmgountazely,. ,
K2C03), al kali netal lE%/drogen carbonate (e.g., NaHCO3 KH

trial kyfahvere (&)g.oxide3NjAgSYriande sahderhotide. (AG0The @@a)/e@ﬂstkaneﬁe
sel eCteé’l”O%gﬁ% O'For)[}{ﬂl £h %eﬁ4&%?sﬁi§§é‘{f e C"%lgfﬁl}}ﬁ% ?Qoi%ﬁﬁ' 2

for exanple omatic hydrocar bons enzene
hal ogenangidanes s(cEL\@nt CHZClZ CHC13), ethers (e.g., dioxane, diethyl
et her, THF), CN, or,a mxture thereof. 20 The reaction can be

carried out B e?%lﬁjp‘é'r a’ilﬁﬁ eF R oM C?%n]B%rﬁ?EFée‘flooﬁéoén WEEhEF SECTFfe
coppounsk [4 al; cad- b@or@fl SR el o kylBdddgid he s gompasd ddd | with a

conpound of Formula | Y-Z [VI1 wherein the synbols are the same as
defined abovEhe 3ba$ﬁecahk§bl<3ataai4¢0¢@d ber@rar edrdenional t hpopgaséfcdages

absence base hal 0g on_reagen uch as silver ompound

(e.qg., Sy verggﬁ}com (A?g andgglﬁ%\h/ér m(%% g C%aﬁ C)rﬁate( sge Ehoi efé%’

J. Med.x,Caejn,  3AKEDI0GY- &Qiﬁl(mwﬂﬂdgam @arbonate (e.g., NaHCO,, KHCO,),
trialkylamine (e.g., Et,N), pyridine and the like.

15 The solvent can be selected from any one which does not
disturb the condensation reaction, for example, aromatic
hydrocarbons (e.g., benzene, toluene), halogenomethanes (e.g.,

CH,Cl, CHCl,), ethers (e.g., dioxane, diethyl ether, THF), DMF,
DMSO, MeCN, or a mixture thereof.
20 The reaction can be carried out at a temperature of room

temperature to 100°C.

Method C:
The compound [Ial] can be prepared by alkylating the

25 compound [II] with a compound of Formula [VI]:

Y-Z [VI]

wherein the symbols are the same as defined above.

30 The alkylation can be carried out in the presence or
absence of a base and/or a dehalogenation reagent such as silver
compound (e.g., silver (I) oxide (Ag,0) and silver oxide (AgO))
(see Choi et al., J. Med. Chem. 39:1907-1916 (1996)) in a
suitable solvent or without solvent. The reaction can be carried

35 out in a similar manner as described in the Step 2 of Method B.

20



sui tabl e solvent or w thout solvent. The reaction can be carried 35 out in
a simlar manner as described in the Step 2 of Method B. 20 WO 02/ 18320
PCT/ USO1M@ 894830kt hod D: The conpound [l a] can be prepar eBCDhYSe@ISENSi Nng
the conmpound [I1] with the conpound [IV]. 5 The condensation reaction can
be carried out in the presence of a dehydrating reagent in a suitable

sol ventmefhom bhout sol vent. The dehydrating reagent can be selected from
conventional dehydrating reagents such as sulfuric acid, p- toluenesulfonic
aci d and t heThekecompoun@ séfabnt cean be sereppsedf r & afpPresasiidch tdees

not di e t. 1.on, exanpl e, aromatic hydrocarbons
(e.qg., %%ﬁéQ%%$ {%?Egﬁe;, %@?d%%ﬁ%##%ﬁa%ggf(e.g., CH2Cl12, CHC13), ethers
(e. ., dioxanee dtetfighsethen, TeEyLiOWF, cabVSEe Me€lried aonicxt uhe the
thereof. 15 The reaction can be carried out at a tenperature of room

t enper aPGERERGE 10VC. aTheSBYAFF hfTIc ohpRIFRE [ 11 éanSB%t%Piﬁar%RﬂVf?“bn@xbf

the folhoning nehheds (MatdodsnbaGhe 188 MathpdE: MROL L OEh CE EgVigkdm +
W MO .QOHOW [VIIT ] X2 (Inh the above schene, the synbols are the
sane ascqeven@ﬁonaﬁxndgbydMating reagents such as sulfuric acid, p-

toluenesulfonic acid and the like.

10 The solvent can be selected from any one which does not
disturb the condensation reaction, for example, aromatic
hydrocarbons (e.g., benzene, toluene), halogenomethanes (e.g.,
CH,C1,, CHCl,), ethers (e.g., dioxane, diethyl ether, THF), DMF,
DMSO, MeCN, or a mixture thereof.

15 The reaction can be carried out at a temperature of room

temperature to 100°C.

The starting compound [II] can be prepared by one of the
following methods (Methods E-G).
20
Method E:

MeO Q-OH
X1 O O O
[i:I%kOH [vil]  + OMe [Vl ]
X2

H,N" ~CO,R'

MeO O Q-OH
—__>

] O OMe
X' 0 (]
H CO.R’
x2

(In the above scheme, the symbols are the same as defined

above.)
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WO 02/ 18320 PCT/ USOL/ 26594 The conpound [I1] can be prepared by condensing
a conpound of Fornmula [VII], a salt thereof or a reactive derivative
t her eof , wdphiss2conpound of Fornmula [VIII] or a salt therpof/USA/X&d4t of the

conpound [ VI and [VI1L] (Locludes, for 5 ex le, a.,salt with an

i nor gani ¢ or+%? gaRTRCRR d [?g? SR 9 fﬁ’{ﬁﬁ%’éec%{% e‘,L:OHQaP_SE:HEOIai Fempound

sul fatepf ars@milav tfvan , i ROr ganikC bASee6E. Jor N Abdedd il FerSdlal iSdch
as a sodiumsalt or a potassiumsalt, an alkaline earth nmetal salt such as

a barithesarf, ovithl 2i eerrayng . of oFgheutantiéhbhl i oh 2 eaalt ofhewerbe

carried out py onwenti qn a[gﬁ'ed r | pept.ide
synt hesi s. T‘ge Sgaolr}:ge%\sfat %%% ?(Ié%@(lg%ggof t 12 cgi’r%%oumﬁ?/?l ]P%&%cgessa’lt tor

t herseof exbinblé he xongalind M | Jawr im@addnidereof wafarhiec carid edequf. ,i n

t he presence of a condensinpg reagent, with or 15 without a base in a

sui t abl B¥&blverpacatrateondBrsrrRgiieadent cavlbetsdl ectd R akytBne dkhi ch

can be wsed ££’£c%&Q@Vgét.é(.)naénpégk&% R¥pLheshs Eﬁ%hﬁé%”%l ’odi%}?:)'sgl’t BOP
reagent, DC% EDC or | .~ The condensing reagent can e used wth an
activator (ce.pgeotasioBu). s20tTheahasd kednnge setiElt evtfalonsabt orsgeaih cabase

(e.0., DEA P, DBU,. Et 3N, 4-Methyl norpholine), an alkali netal
car bon g%“?‘@.%&l\%ﬁ(f%}c%%ﬂt h al kali metal hydrogen carbonate (e.g.,

NaHQO8, KHCOBhe ancahkahkafBbal hydidxide (€af. , bMaOdakQdg ansut t heyl i kke.
25 The sol vent can_ be selected fromany one which does not disturb the
condens&PTFBaANEEaR2 ] oRcthed 2RBHHER, TRk GRtus@IBert TR cIzntiedis DM, H20 or

a mxture thepgo i can e aryLe arepeL At ur f.
-50C to 50C, p%e[f;gf%%ﬁ?gg'?g C(}%tao rgglm?gn%%%agl?%éﬁu%i \}e con%%néat%agr?
react i onhefetdhe widitpouriet [ ¥bibpuard al¥art] tdwer eof swilth thereefictéare be

derivative of .the compound [VII] is carried oyt in the presence or. absence
of a baS8*Thed é)blitVeﬁ. %%farﬁff%%e%cfetﬁg raeaEPPaﬁnﬁéPi;vzﬁ 3Vt t KetRomFound
[VIlgd without a base in a suitable solvent.

The condensing reagent can be selected from any one which
can be used for a conventional peptide synthesis, for example,
BOP-Cl, BOP reagent, DCC, EDC or CDI. The condensing reagent can
be used with an activator (e.g., HOBt).

20 The base can be selected from an organic base (e.g., DIEA,
DMAP, DBU, Et,;N, 4-Methyl morpholine), an alkali metal carbonate
(e.g., Na,C0O,, K,CO;), an alkali metal hydrogen carbonate (e.g.,
NaHCO,, KHCO,) an alkali metal hydroxide (e.g., NaOH, KOH) and
the like.

25 The solvent can be selected from any one which does not
disturb the condensation reaction, for example, AcOEt, CHCl,,

CH,Cl,, THF, DMF, H,0 or a mixture thereof. The reaction can be

carried out at a temperature of -50°C to 50°C, preferably at 0°C
to room temperature.

30 The condensation reaction of the compound [VIII] or a salt
thereof with the reactive derivative of the compound ([VII] is
carried out in the presence or absence of a base in a solvent.

Examples of the reactive derivative of the compound [VII]
are an acid halide (e.g., an acid chloride), a reactive ester

35 (e.g., an ester with p-nitrophenol), an anhydride thereof, a

22



are an acid halide (e.g., an acid chloride) , a reactive ester 35 (e.g.,
an ester with p-nitrophenol), an anhydride thereof, a 22 WO 02/18320

PCT/ USO1M@8948320mi xed anhydri de with ot her carboxylic aci BCT/@®@S@/265% m xed
anhydride with acetic. acid), and.the like. The base .can be sel ected.from an
or gani c™b&S (@3&@1&%,“’ BvaPthsEy, Gar ,anlrF 23S S8 rcafpoRdtE
(e.g., &aﬁgﬁide@%)acétf@ abka | 4md alndydnexide (e.g., NaCH KOH) and
the like. The solvent can be selected fromany one which does not disturb
t he condensafh®nbaeacthonbef geleahes £roaeGRr , oFpanic Gheke3,(ecoRCc1 PTIEBACI21

Et20, T O, e tolu a,m xtur er egf he
reacti oﬁﬁ%gh %ng;g%}\lgd ou aaﬁ?ﬁjoqgé?aelnp%?a %ﬁée)g%f 072”3%' Cxﬁ?gbﬁboﬂrﬁcoﬁ’

t enper abnr g1kakt hask 1 Mo @ (e Xgi, Wa0D) -KAH) ldndk the QMkeX, 0 OVe 15
(I'n the above schene, L is a |eaving group and the other synbols are the

sane as def i el SB6VEDS TERP cHBRpCIRIEIUd ERRATDETBF ePBF ed By 2REF gk
conmpoung; of ;- 50r¢Rl a Jdrﬁ%rg%atﬂcﬂq C?:@%%‘&'l%an Egrrmjkgﬁ{néhe, Exaapkes of o he

| eaving group L may be a ogen atomand & 20 trifl uorofethanesul fonyl oxy
group. THRelgouPHidg, r e@gi,Cap, cait Pe CcEHF| edDMHL bEHLIN,oNVRIRA, ondlen zamyg,

Coupl | 1ggfEL 1 0 P SoUBkl PRI el e 55 Ak

57:41,/495 1 C . Suzuki oty al 95: 2457- 2483 (1995);
1o/ 495 g?ﬁpé%ﬁ?@%}%_o%eﬁr’n@ 2@5 tAlroor?® HRRPatREE .

Shieh et al.;

Method F:

CO,R!

MeO Q-OH
+ x' o
(HO)ZB: Q [X] [1X]
OMe ”
X2

MeO Q-OH
C
X1 o OMe

[l
X2

15 (In the above scheme, L is a leaving group and the other symbols
are the same as defined above.)

The compound [II] can be prepared by reacting a compound of
Formula [IX] with a compound of Formula I[X].

Examples of the leaving group L may be a halogen atom and a

20 trifluoromethanesulfonyloxy group.

The coupling reaction can be carried out by a conventional
aryl coupling method, e.g., Suzuki coupling method (for
reference see: Suzuki et al., Synth. Commun. 11:513 (1981);
Suzukl, Pure and Appl. Chem. 57:1749-1758 (1985); Suzuki et al.,

25 Chem. Rev. 95:2457-2483 (1995); Shieh et al., J. Org. Chem.
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WO 02/ 18320 PCT/ US01/ 26594 57:379-381 (1992); and Martin et al., Acta
Chem ca Scandi navica 47:221-230 (1993)). The coupling reaction can be
carried owop2is3e0 exanple, at a tenperature of room tenperPal/se/ 26694150 C,
preferahly at 5 tenperature of 80 Cto.150 C in_(he, presence,of g

pal | adi nﬁ3c7a9[‘a?16}§ﬂst”(%? )i 2BEr YRFEEPr iBhh &y pHoSHhi ﬁ}é?f-”bg?l gRpMfLnavica
pal | adian(ddq)-20et @teyaypal | adiun(l1) chloride), a phosphine ligand (e.g.,
tri phenyl phosphi ne, triethyl phosphite, trinethyl phosphite, triisopropyl
phosphite) &tk Pkl reackagos;akt 3y, caor DA uDabEor ekewppeopgkani ne,
mor pholine) in a suitable so|vent. The sol vent cap be sel ctagadlfrom any
one whicH® Wt ofi sEOPB t heRBERFERY reactliPdn, For %@%ﬁeﬁ 1% oArené,

THF NVR, H2Q or nd Xt u er eof . Method G MeO,
Q 05 %ane%\%él 1%\@\5/% g@) he?e?ot hleE’aOsyr%ol JéI(%a;rC{elet ﬁ)gfes?‘ae#t%easoﬁegi ﬁgé§g§§§\%_ )
20 A carqpaungstof Forang g [I1] carebeaglisqtphiebehgdpbysphihefopuenhidigmd

conpound [Iﬂéto t he correspondi ng. organotin corrgound (e.g., the conpound
of For RAlLFNYY (IBhd Fo5takact i Pylineiymélit i nghéerpdahnd wht hPROSBRAHENd

of For rﬂ"ﬂgﬁan& X:(T%].?i,ﬁx% h‘é@ﬁ%&?ﬁ%@?’%@%&%@@q e L%hh\lethgylo'\’b
wherein t e synpors are he sa a erl ned anpove. t e : he "conversi on
of the momgpduitck [ [Giieophepyl phosphite) and a base (e.g., K,CO,, Et,N,
10 DIEA, Dabco, diisopropylamine, morpholine) in a suitable
solvent. The sgolvent can be selected from any one which does not
disturb the coupling reaction, for example, toluene, THF, DME,

DMF, DMA, NMP, H,0 or a mixture thereof.

15 Method G:

SnMes

' 1
; [ IX] X O [ Xl ]
N~ CO,R — )
H N~ CO,R
X? H
X2

[n]
X2

(In the above scheme, the symbols are the same as defined
above.)

20 A compound of Formula [II] can be also prepared by:
(1) converting a compound [IX] to the corresponding organotin
compound (e.g., the compound of Formula [XI]), and
(2) reacting the resulting compound with a compound of Formula
[XII]:

25
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5 correspondi ng organotin conpound can be carried out, for exanple, by
reacting the conpound [IX] with a hexaal kylditin (e.g., hexanethylditin)
at a tenmyeoar/us3eo of roomtenperature to 150 C, preferabl pCBUSE/ 266Mper at ur e
of 80 Cto ééqg in t Hpresence of tetrakis(triphenyl phosphine)pal | adi um
and an 10 a ? Lid) in a suitable solvent. The sol vent can be

sel ected froma ne whi ch deggy; not disturb the coupling reaction, for
exanpl e, dioxdne,'toluene, DNE, kWF, H20 or a mxture thereof. Step 2: The
coupling reacti onOden be carried out by a 15 conventional aryl coupling
met hod, e.g., Stille coupling method (for reference see: Stille et al.,

Angew. Chem Int. Ed. Engl. 25:508-524 (1986)). The coupling reaction can

be car rdrl&dré)jﬁ,tli@rsﬁ?@dsmd; Garditie demmpersatds®indd ramwnd . enperature to 150
C, preferabl a 20 tenperature of 80C to 120 C, in the Eresence of
tetrakis(tri behos%%?ne?%%Y?%%%%%1lﬂ a Ehet afPBreBRdent IXThe tOsoltient

cancbe a iC ot t t pl re on,
for 5exa§&+fé:§@f%{e%£ %I\/EQH%%/%H Hg'(C))ﬁll 8§ga md)%'!tnlsjrele ét)he(?%mgfg&l bﬂg co%%torlund
[ X] ceewdyepiz epdvedrbyct{ny dcdmdensinpgund chifloumdtbf Fohembalfkxldiktin 30
z [ X1

25 WO 02/ S ' h d
the ot nis- %yﬁb%%afa?%ﬁ}zﬁg EXfit =5s Sadrist Hitve o6 FROL EONBOAAAGF T
For mul &g f Xl M 5%&&%&%%&6'@ CRZRL g ke SanBoascdef] nedyqbove, opa

sal t thereof
presence of tetrakis (triphenylphosphine)palladium and an

10 additive (e.g., LiCl) in a suitable solvent. The solvent can be
selected from any one which does not disturb the coupling
reaction, for example, dioxane, toluene, DME, DMF, H,O or a
mixture thereof.

Step 2: The coupling reaction can be carried out by a

15 conventional aryl coupling method, e.g., Stille coupling method
(for reference see: Stille et al., Angew. Chem. Int. Ed. Engl.
25:508-524 (1986)).

The coupling reaction can be carried out, for example, at a
temperature of room temperature to 150 °C, preferably at a

20 temperature of 80°C to 120 °C, in the presence of
tetrakis (triphenylphosphine)palladium in a suitable solvent. The
solvent can be selected from any one which does not disturb the
coupling reaction, for example, toluene, DME, DMF, H,O or a

mixture thereof.

25
The compound [IX] can be prepared by: (1) condensing a
compound of Formula [XIII]:
x' o
Cﬁkf [XIll ]
X2
30
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a conventional nethod simlar to Method E; and (2) converting the hydroxyl
group of the resulting conpound into a |l eaving group by a conventi onal

met hod. Moo oBxs3epl e, the conversion of 10 the hydroxyl grPOPUSe25594
trifluoronethanesul fonyl oxy group can be carried out by using triflic

anhydr ivhezein 39C i aGwhogee appesande tie Sthere ERkpls p§¥e dFhe, SREe3,

DI EA) i SﬁP' ol (e. (a—%g E%_ll%g T; r.a mxture
thereof%b adé%i e ag%orr%eo’uﬁ@ 1 I(]Qjmcpa% ejcpg)ﬁr epar e abyﬂs{EI(\;Ji.‘) condensing a
conmpound of Forrmula [XV] : 20 wherein Pis a protecting group for an am no

group and the ot her sgnbol s are the sane as defined above,with a conpound
[ X] by a convent ' lé[ryl coupling and (2) renoving the protecting group
()

for the amino gro f the resulting conpound. The protecting group for
the ami no group([can”be sel ectd&XlVP5 from conventional protecting groups for
an am no gr Olﬁ;@\;( §{) et hod, exanpl e, a substituted or unsubstituted
aryl-C2_, al ycC %ﬁ)nyl group (e.g., benzyl oxycarbonyl group,

p- nist r obenzyl oxycar bonyl group), a C2_7 al koxycarbonyl group (e.g.,
tert-but oxycarbonyl group) and the like. OH 26 WO 02/ 18320 PCT/ USO1/ 26594
The couplérein e@@R’ ohs cbhe beavar asedebinefinahoveni bara sanbethaseddscbiybed

for the, reagtiop, of the sompound 1 X1 Wity dihes carpaund [X) Ly etodoF
The renmpval 0 € protecting group for the amno group can
the hydroxyl group of the resulting compound into a leaving
group by a conventional method. For example, the conversion of

10 the hydroxyl group into trifluoromethanesulfonyloxy group can be
carried out by using triflic anhydride at -30°C to 0°C in the
presence of a base (e.g., pyridine, NEt,, DIEA) in a suitable

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

15 The compound [VIII] can be prepared by: (1) condensing a

compound of Formula [XV]:

[XV]

P
“N” “CO,R!
H

20 wherein P 1s a protecting group for an amino group and the other
gymbols are the same as defined above, with a compound [X] by a
conventional aryl coupling method, and (2) removing the
protecting group for the amino group of the resulting compound.

The protecting group for the amino group can be selected

25 from conventional protecting groups for an amino group, for
example, a substituted or unsubstituted aryl-C,., alkoxycarbonyl
group (e.g., benzyloxycarbonyl group, p-nitrobenzyloxycarbonyl
group), a C,, alkoxycarbonyl group (e.g., tert-butoxycarbonyl
group) and the like.
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5 be carried out by a conventional nmethod, which is selected according to
the type of the protecting group to be renoved, for exanple, catalytic
reducti owas?/myp@ catal yst (e.g., palladium on activatedPCHUBIMGSI4
treatment with an acid

e.q. TFA, HC nd the,lik 10 Th
bhorel oL Tt PRcRE Gl feacl o el kR e s, i & BO Ll |
the corpound- ofs Faeauk-apkaVichr @id XMbdcdboMmheEeithet heongathel s[axE thensane

as defined above, with triflic anhydride in a simlar rmanner as descri bed
in steﬁ'—I(GQ)CQﬂiPQLHéi Ptlepiar Mat@wDIF ¢t he conmpound [1X]. The conpound [X] can

35 A P chem T, SRS o Bt (BHASSo g oF GO TREE B e Y plp et
Acadenilee Preass,icewodar Koy 1%61):onl\z‘eem:tlehhuesmeﬁhed§:hem:sdm y iaf Beientadd

its Conpounds, WIley, New York (1967 and, Al amansa et aI Chem
Soc. ll%c%ciﬁ@ﬂltﬁ@kﬁ%m3 oforhexBhpFectike gEAPouRa FX]reE‘Q?{eg]e for

pr epar eéicé)&(%e( 1) cbegeitng &R @éu’fé”gl“caata?@rs[txv dlg: 'VEQlleg&'m

[ XVI 1] erein Qis thé same as defined above, with an al hi um
30 (e. aeButatcedt carfenper at teetoént 100€ht gy oamderﬁ@emt,ur’.éFAn HQ‘i)V\D
02/ 18320 (gcgr/ Ui?# 26594 a suitable organic solvent (e.g., diethyl ether,
THF or @ thereof), (2) reacting the resulting conpound with

tr et hyl boriad ecahpduh@Migrat wierefinr 100Cst @ rigoio-efpehahesel fohydoxy
suitable organic s rlJvent ., diethyl ether, THF or the 5 m xture
t her eofgrO%dC%IB)b%MQﬂ%@%goﬁf HeeadsiNg i e Camsune 18E BEPTE8Hventh\oha

nmet hod. The hydrol ysis can be carried out at OC to room

OH

[XVI]

P
N7 Co.R!
H

15 wherein the symbols are the same as defined above, with triflic
anhydride in a similar manner as described in step (2) of the
preparation of the compound [IX].

The compound [X] can be prepared by a conventional method
(for reference, see: Kuivila et al., J. Am. Chem. Soc. 83:2159

20 (1961) ; Gerrard, The Chemistry of Boron, Academic Press, New
York (1961); Muetterties, The Chemistry of Boron and its
Compounds, Wiley, New York (1967); and Alamansa et al., J. Am.
Chem. Soc. 116:11723-11736 (1994)). For example, the compound
[X] can be prepared by: (1) reacting a compound of Formula

25 [XVII]:

MeO Q-OH
\©/ [ XVI ]

OMe

wherein Q is the same as defined above, with an alkyl lithium

30 (e.g., n-BulLi) at a temperature of -100°C to room temperature in
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tenperature in a suitable solvent (e.g., diethyl ether, THF, dioxane, HO
or the mxture thereof) in the presence of an acid 10 (e.g., AcCH or
citric aova)2/ssdo wat er. Throughout the present specifi cat ponuandesddai ns, a
hal ogen_ atom neans chlorine atom fluorine atom brom_ne atomor iodine

atom Ahd SYIERRE G| RYPAGEGUEIELRE a (8t Pair grilebitghciidd g 18HEy Qaltiy

group havipgrd 1onS-&SFPON 8 Py ey akine 1 A v 1GRY b%n@o@t@ﬁ1 Meh as
met hyl , ethyl, n-propyl, n-butyl, isopropyl, cyclopropyl, tert-butyl and
the |ikerietlzy]l bakkoxyesdr konydmpgoiqureans alstt@i gbt robmanehperature
cycl oal koxycarbonyl. group having_ 2 to 7 carbon atons, preferably 20 2 to 5
car bon 4tofs,s 1gs araaiths carbvayt , (et HoxyCdebénH  Sthetyr opdkyear b&sy!

“‘b%t0XM£§£QPQy£he%é8fPfOﬁgéY? qugéhﬁggﬁég#fpgﬁ@of¥§%%g?§?!compound by

tert-butoxycarbonyl and t like. ations:
Bi s(2- oxoe@rnoxaizobnal mydpddsphi ni ¢ chl ori de BOP reagent:

Benzotriazol -| -yl oxy-tri s(di net hyl am no) DCC. . EDC. 30 THF, DM  DVSO

o e 5B R R R G | SSPBeReRphats - at Toec'Eo  2oon

1,3-Di cv@rh?@%wﬁ@r hedi i mde ¢l hybideh- ?LéTlPé hyl anierepnopyin&Ar bagr, m de
y

Tetrahydrofuran N, N-Di net hyl f ormam de Di ne sul f oxi de

N, N- Di ndtexpneet B4 der theaemagtuzepfheseprdondn the presence of an acid

10 (e.g., ACOH or citric acid) and water.

Throughout the present specification and claims, a halogen
atom means chlorine atom, fluorine atom, bromine atom or iodine
atom. And a C, , alkyl group means a straight, branched or

15 cycloalkyl group having 1 to 6 carbon atoms, preferably 1 to 4
carbon atoms, such as methyl, ethyl, n-propyl, n-butyl,
isopropyl, cyclopropyl, tert-butyl and the like. A C,,
alkoxycarbonyl group means a straight, branched or
cycloalkoxycarbonyl group having 2 to 7 carbon atoms, preferably

20 2 to 5 carbon atoms, such as methoxycarbonyl, ethoxycarbonyl, n-
propoxycarbonyl, n-butoxycarbonyl, iso-propoxycarbonyl,

cyclopropoxycarbonyl, tert-butoxycarbonyl and the like.

Abbreviations:
25 BOP-Cl: Bis (2-oxo-3-oxazolidinyl)phosphinic chloride
BOP reagent: Benzotriazol-l-yloxy-tris(dimethylamino) -

phosphonium hexafluorophosphate

DCC: 1,3-Dicyclohexylcarbodiimide

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

DMF : N,N-Dimethylformamide

DMSO: Dimethyl sulfoxide

DMA : N,N-Dimethylacetamide

NMP: 1-Methyl-2-pyrrolidone
35 DIEA: Diisopropylethylamine
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Di i sopropyl et hyl am ne 28 WO 02/18320 DMAP: DBU. Dabco: CDI: 5 HOBT:

TFA: DME: PCC. PDC. 10 Ac: Me: Et: Pr: Bu: 4-(N N D nethylam no)pyridine
1, 8-D azavdoyed3e) 5. 4. 0] undec-7-ene 1, 4-Di azabi cycl o[ 2. 2. P¢DUB@INRS594

Car bonyl di i m dazol e 1-Hydroxybenzotriazole Trifluoroacetic acid

1, 2- Di i xyet hatre(N RyrRaneliyd aniee o o¥eR®  Pyri di ni um di chromat e

Acetyl pithyl B hylp; DL opylyc Rty !4 10 Blie SPPMle Bt OAC: Exanpl es

Dabco: 1,4-Diazabicyclo[2.2.2]octane
CDI: Carbonyldiimidazole

5 HOBT: 1-Hydroxybenzotriazole
TFA: Trifluoroacetic acid
DME : 1,2-Dimethoxyethane
PCC: Pyridinium chlorochromate
PDC: Pyridinium dichromate

10 Ac: Acetyl
Me: Methyl
Et: Ethyl
Pr: Propyl
Bu: Butyl

15 Ph: Phenyl
EtOAc: Ethyl acetate (=AcOEt)
Examples

20 Example 1: N-(2,6-Dichlorobenzoyl)-4-(2,6-dimethoxy-4-
ethoxymethylphenyl) -L-phenylalanine ethyl ester.

(1) To a mixture of L-tyrosine ethyl ester hydrochloride
(55.08 g) and NaHCO, (22.52 g) in CH,Cl,/H,0 (280 ml/280 ml) was
added di-tert-butyl bicarbonate (56.82 g) portionwise. The

25 mixture was stirred for 2 hours at room temperature and diluted
with AcOEt. The organic layer was washed with H,0, dried (Na,SO,)
and evaporated. The residue was recrystallized frdm a mixture of
diethyl ether and hexane to yield N- (tert-butoxycarbonyl)-L-
tyrosine ethyl ester (62.71 g). mp. 87-88 °C; MS(APCI) m/z

30 327 (M+NH,) , 310 (M+H) .

(2) Pyridine (48 ml) was added to a solution of the product
obtained above (61.63g) in CH,Cl, (1800 ml) under argon. The
solution was cooled to -35 to -30 °C and triflic anhydride (35
ml) was added dropwise with stirring. After the addition, the

35 mixture was stirred at -30 to -20°C for 2 hours. Ice-water was
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Et hyl acetate (=AcOEt) PCT/USO01l/26594 20 Exanple 1:

N- (2, 6-Di chl orobenzoyl) - 4- (2, 6-di net hoxy- 4-

et hoxymetw@ bpissay| ) - L- phenyl al ani ne ethyl ester. (1) To arai/xSurmswf
L-tyrosine ethyl ester hydrochloride (55.08 g) and NaHCG3 (22.52 g) in
CH2C12/38drq 28D tHe 28octHye vand vl er inicerkaynn Wasischarahete (B618Z g)

ortionw ‘co ] X . stiryred rs erature and
BT ut oo F 3¢ ApEo M i e, 60 A6 B! a8 LR o
and evapolaiash wire deseduNayss, ) eatd séwepozeced r orha masddiuee wais di et hyl

et her and hexa to yield N-(tert-but carhonyl )-L tyrosine ethyl ester
(62. 71 R x.é@?ﬂ 8?83132‘5“%/5(( a)t%rgap% @Slgllﬁ/??ﬁﬁ%myel,u%% ("’IVIHXD . (2)
Pyrisdi ngs4A& rgdomesy ?ﬂd%tﬁéé%ﬂéﬂ&tﬁuﬁcﬂ%ﬁ%ﬂ—@l ai ned above

(61.63g) in 2C12 (1800 m )" under argon. The “solution was cooled to -35
to -30 CGanitlugidrecharssufee ()35 -tnostas aided dropw s@MWidtth g9t.i mg .ng.
After t aiti he 35 qa xtur s stirred;at. - - 20C for hours.
| ce- M/at%r?-ggs é’QO%I%‘?/ﬂ 32%3‘ %&T/f@%/ 2-'65?914 cnécljdel\éls ?”gpﬂﬁﬁe rﬁ"&(t{ﬁﬁéﬂﬁﬁd t he
organi c | ayey) vas £eapataies, oaghebrodddt b anuealsdd | (7Aasiid g)HZ@d and

brine. The resulting CH2Cl2 solution was dried (Na2SO4) and evapor at ed.
The res? el WBRENG T4 7 REPHIXEe UMAL RINZARE RPEFHC (BF1d a7 Bl déht: n 5

h / : t i -hut b -.Q- .

(£ e BhEY sk T ! Sy Sl (Bl (Yt 9y SREORYLLERY yieh argon. o 0

| R(Nuj oPJ (B290, 17375 4P%tasradled/B(ARGd mizt@MNild stiRjedata afisaure of
th t bt ai d 76. 51 d \ \

e B e A o T iy e ACrme ame st GR350
M) waspesitedadd 3No( 410k caRd deeasgadcwltBeabganwaBaEBPR3)A A48EE. OYhuwas

added to the m xture_and stirred at 80-90 C under argon for 1 hour. The
m xt ur efivisraled|war i luted with HAcerd sapakabed.i Ther eg9eRiOuyAYEElite

?’Egsg?;‘g%?c 'éékg%@%ﬁh H0F arld biiake WS A [Hbeso W, t R HAPANG; §gPar at ed.
charcoal and evaporated. The residue was purified by column
chromatography (silica gel; eluent: n-hexane/EtOAc 3:2 to 2:3)
and recrystallized from iso-PrOH to yield N-(tert-
butoxycarbonyl) -4- (2, 6-dimethoxy-4-hydroxymethylphenyl) -L-

20 phenylalanine ethyl ester (69.4 g). mp.. 142-143 °C; IR(Nujol)
3507, 3323, 1731, 1689, 1606 cm*; MS(APCI) m/z 477 (M+NH,) .

(4) To a solution of the product obtained above (10.0 g) in
dioxane (50 ml) was added 4N HCl-dioxane (50 ml) at 0°C and the
mixture was stirred at room temperature for 2 hours. The mixture

25 was diluted with diethyl ether. The resulting precipitate was
collected by filtration and washed with diethyl ether to yield
4- (2, 6-dimethoxy-4-hydroxymethylphenyl) -L-phenylalanine ethyl
ester hydrochloride (8.26 g). IR(Nujol) 3321, 1735 cm™’; MS(APCI
+Q1MS) m/z 360 (M+H) .

30 (5) To a mixture of the product obtained above (1.5 g) in
AcOEt/H,0 (60 ml/60 ml) containing NaHCO, (955 mg) was added 2,6-
dichlorobenzoyl chloride (0.6 ml) at 0°C and the mixture was
stirred at 0°C for 0.5 hour. The mixture was diluted with AcOEt,
H,0 and a small amount of CH,Cl,. The organic layer was washed

35 with brine, dried (Na,80,) and evaporated. The residue was
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15 was washed with H20 and brine, dried (Na2SO4) , treated with charcoal
and evaporated. The residue was purified by colum chromatography (silica
gel ; el uawmo n2/ms3hexane/ Et OAc 3:2 to 2:3) and recrystallizrdrisamessio- Pr OH
to yield N-(tert- butoxycarbonyl)-4-(2, 6-di methoxy-4-hydroxynet hyl phenyl)-L
20 pherfvtaiieed B9 wsald N6& .4 Pichipraeenzond )c4 - @ usmet oz

3323, 17: " 77 . I i
of “the ronrte e fdih NS R AL SO Haren V122 SGedtin"
HC1- di axaneed 5Qrr JNwatoD)C 3aub t 7257 xtdale onas; NS r (ArCat+giMsh trefger at ur e

for 2 hourév.I The m xture 25 was diluted with diethyl ether. The resulting
pr eci pi%% WHs: col l ected by filtration and washed with diethyl ether to

yi elsd  4- (2, 6 )di et Doy Ir xRS W RNERY | dste RREN kAN (39 ety i.£Ster
hydrochl oride (8.26 g). IR(Nujol) 3321, 1735 cm'; MS(APCI +QLM5)” mz 360
(MrH) .CIBC1(5§1Tomb) mvas vadded M@ {9déucg)obffaiened xaboeewas. Sty ried

AcOEt / H20 (60 [ 60 m)) containj NaHCO3 55 added .2, 6-

G ohl orSh e T0y| R THE O 1P HOBE A it St hwad K5 iR oc
for 0. Snfelire Thes tod 1@, Waisl tiddd ethwhidh AGElbe diOwaithedl SiTRIH  anount

of CH2Cl2. The organic | ayer was washed 35 with brine, dried (Na2SO»4) and

evapor dtie§1. THEL e5i M2 Wasva® SWRRFABIRotPaTielSDN 2659 crystallized to
yi glyd 5l enzoyd )e 43 -'_I#B%- 1

4- ﬁ;?dr &%ﬁ%ﬁﬁ%{%ﬁw L%p?e’n(’;/lﬂ%“gent?}n%ﬁ%y ARhY YIS . 121 oc

| R ( NujmhenB8aan 7@ Set iU lesirad ; (VR (WARCI HRQ (WB)j i)z 1B32( a9, 549 To a
sol ution of e ct ,obt aj above (508 ng) in CH 2Cl2 (10 m) was
added Mi02/ (%QG(%'?gyTﬂézn#gé ﬁ?gl{%s stirred at roomtenperature for 2.5
hours and ref}uxes 4 ahilduPOWs. N rdaud il P ARMse fiddened though
Celite and washed with CH2Cl12 The filtrate was evaporated to yield N-(2,6

10 di cHE%behzey) )coniming ft.fakly-(3260May| pRengiyed- cpRenyHat@ni (9e Set hyl
estgr (r%?’)Z rﬂétef %éM%Q ail'gefrﬂ'oon%(sgélmpe']z%ire for 18 hours, the
mixture was treated with a mixture of AcOEt and H,0. The organic
layer was sequentially washed with H,0 and brine, dried (MgSO,)
and evaporated. The residue was purified by column
chromatography (silica gel; eluent: n-hexane/AcOEt 2:1) and
20 crystallized from a mixture of diisopropyl ether and iso-
propanol to yield the title compound (254 mg). mp. 91-94°C; IR
(Nujol) 3290, 1729, 1652, 1463, 1123 cm™*; MS (APCI +Q1MS) m/z
560 (M+H) .

25 Example 2: N-(2,6-Dichlorobenzoyl) -4-(2,6-dimethoxy—-4-
ethoxymethylphenyl) -L-phenylalanine methyl ester.
(1) N-(tert-butoxycarbonyl)-L-tyrogine methyl ester (3.34
g) was obtained in a similar manner as described in Example 1-
(1) from L-tyrosine methyl ester hydrochloride (2.69 g). mp.
30 105-106°C; IR (Nujol) 3415, 3321, 1761, 1691 cm*; MS (APCI
+Q1MS) m/z 313 (M+NH,), 296 (M+H) .
(2) The product obtained above (3.3 g) was converted into
N- (tert-butoxycarbonyl) -O- (trifluoromethanesul fonyl) -L-tyrosine
methyl ester (4.62 g) in a similar manner as described in
35 Example 1-(2). IR (Neat) 3366, 1747, 1715 cm™'; MS (APCI +Q1MS)
31



cml;, M5 (APCl) mz 530 (M+tH) . (7) To a m xture of the product obtained
above (345 ng) in EtOH (4 m) containing Et3SiH (226 ng) was added conc.
H2SO4 (OVBo odBB3md ). After stirring at roomtenperature foPCL8Sticsss, the
m xture )/vas treél\it[]ed ith a mxture of AcCEt and H20. The organic |ayer was
sequenttat 144 e aith H20 and brine,,dried (MyS04) and evaporated. The

resi due was I Fh &G G L&;E];algfb[tc?r%d&% aphysd i:i()' e vt ting o

n- hexane/ AcOet” 2: 1) "and 20 cryst Ized froma mXture of diisopropyl ether

and i s&¥- preaparoltexysabahithe-4+ (2 66 -ebimpeihnek (-26hypoxyme t g ldag 1 )R

Nuj ol ). 3290, 1729.. 1652, .1463, 1123 1; Ms (APCI, +Q MB) m z  560( M+H) .
b Een ey N R D o D | §% B St rociouypag matrer 25 (T
et hexy neddvyi phenyin -Expheny | al ey naggetiydeo@stet - (fubol) 3360, 1739,

N-(tert-butoxycarbonyl)-L-tyrosine nethyl ester (3.34 g) was obtained in a
sim | arléhnete @l HescriietPPAI Exafpl €63 - (4¥HAr-om L-t yr osi ne met hyl ester

o s v (ardd T B, Bt gTe | B ¢ Pt Bt Wi Re
obt ai ned @bosed (e thaRy-washyehrwerietthy Ighenyl) —-L-phenylalanine methyl

N-(tert-butoxycarb | )-O (3rifluoronet hanesul fonyl)-L-tyrosi ne nethyl
ester (FE* qu?w%%%ﬁ#%r{%a%&) A osTMpAr NP EEfsisecibnd IR

(Neat) BaG1d TA7(4 117 1y Ok M3 d AP Q) Ml 34niR102/553320 PG 51/ 26504
M z 4 45 (MNH4) (3) The product obtained above (4.56 g) was converted
into NS tARCHRYEG carboBAg - A4, 6- di net hoxy- 4- hydr oxyret hyl phenyl ) -

Bl o 1 (305 e SR R P et 1 P Wotat Bt et BT APCI)
m z 4630 (tNH4) i ch dobdrezprodust (D) -ad 1ieet radaopes (13 dkD @ Imana s, 1t ed

into 4-(2,6-di methoxy-4-hydroxyneth I_E%henyl ) - L-phenyl al ani ne nmet hyl ester
hydr ocht Gy {2l aming meFhy sisdter di9)ast s FiHdpy fanner as

15 described in Example 1-(5). mp. 116-120°C; IR (Nujol) 3230,
3069, 1749, 1732, 1641 cm®; MS (APCI +Q1MS) m/z 518 (M+H).

(6) To a mixture of the product obtained above (937 mg) in
dioxane (10 ml) containing NaHCO, (304 mg) was added a solution
of PBr, (680 mg) in dioxane (2 ml) portionwise at room

20 temperature. After stirring for 20 minutes, the mixture was
quenched with ice and extracted with AcOEt. The organic layer
was sequentially washed with H,0 and brine, dried (MgSO,) and
evaporated. The residue was purified by column chromatography
(silica gel; eluent: AcOEt/CHC1l, 1:10) to yield N-(2,6-

25 dichlorobenzoyl) -4- (4-bromomethyl-2, 6~dimethoxyphenyl) —-L—
phenylalanine methyl ester (598 mg). MS (APCI +Q1lMS) m/z 584,
582, 580 (M+H) .

(7) A mixture of the product obtained above (571 mg) in
EtOH (20 ml) containing AgO (659 mg) was sonicated at room

30 temperature for 7 hours. The mixture was filtered through Celite
and washed with EtOH. The filtrate was evaporated and the
residue was purified by column chromatography (silica gel;
eluent: AcOEt/CHCl, 1:20) to yield the title compound (318 mg) .
MS (APCI +Q1MS) m/z 546 (M+H) .

35
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10 Exanple 1- (4) . np. 211-213C (dec.) ; IR (Nujol) 3301, 1739 cm1; M
(APCI+Q M5) mz 346 (MtH). (5) The product obtained above (1.08 g) was
conver t edv® n2/e8320 PCT/US01/26594

N- (2, 6-di chl orobenzo 6- di_net hoxy- 4- ha/ _égrret hyl phenyl ) -
L- phenyB5Em §163 hebih§2 %sfeﬂeqrhl(cmcziowoy ' ARy " 15 descri bed

i Ewéaz%%ﬂw@%@;i%e@ﬁ%ﬁmﬂ%%%% mixture of the product obiained
ablovteI 8937 rsolhtgnmne::? nlt%erﬂ c)on;lgmurgd mm@mm@ﬁ I 3((624) 7Tg?go)\3/au31 added a
tsce)rrgeraﬁﬂ?@{2 Af tSeFI1 s/g F“ﬁgnéj’af‘ofad%%rrﬁljr&f{e?% E‘g gt )glré W&i“ 5‘65 Eﬁgd with

i cesandyext sact et Wit s AcRtor THe 196@Rd) Cplév@ied Was s evientd ald ymmashed
with H20 and brine, dried (MJSO4) and evaporated. The residue was purified

by col uﬁlmdcekmb‘nm@giafpwﬂ R0Ft callge | orgdnientkayRroma sCrEishad rohth dlpi el d

gtl(eﬁyltsa ani Irllglr]]:lrlréé‘[ ﬁy estg)[g%l%@éla%d)o%t ?ﬁﬁ&% 65%@2%%%?6&%8§I%‘| 258I§ 580
( MtH) réc?:)yétafll(:tzléde Bforh he mioduc: ebtradored dlmiey I Bthem)and heEta(ﬁé (20

m ) containin ng) was sonicated at room 30 t erature for
hour s. ﬁ%eymf%tg%ev@%tﬁwwwﬁr&fg%@m R/%é"goo }ﬁa@]@2 The

fihtyr at S i
Chionat S48 ey SRR S Al Iy s LESI U8 S0 DAY r%éf%%lbt < ad The title

corrpoun*dltB&Bc oud (ARCImaQING) h9 e 5AB ‘(CM+H)R (B E2 VB 02/ 1830,

Eﬂ;{)g? € ﬁ%%gxa{?é%he%%lé%?hgqgh@%? ‘Eﬁbﬁon o%(%%@g%np)z)nﬁgyo?-
Exanple 1 (207 ng) in THF H20 (8 m/2 mM) was added Li OH (30 ng) at 50C.

The m xture _ 5 was stirred, at QC for 20 hours quenched with 6N HCL (1
m) andEexrphetdd Ni th %‘%thqmb%%%ﬁ -4 2{Rer O VEETSERITSE 4 t h H20

15 methoxymethylphenyl)-L-phenylalanine ethyl ester.
To a mixture of the compound from Example 1-(5) or
Reference Example 3-(3) (304 mg) in CH,CN (30 ml) containing Ag,0
(868 mg) was added MeI (871 mg). The mixture was stirred at room
temperature for 18.5 hours and then sonicated at 50°C for 5
20 hours. The mixture was filtered through Celite and the filtrate
was evaporated. The residue was purified by column
chromatography (silica gel; eluent: AcOEt/n-hexane 1:2) to yield
the title compound (222 mg). IR (Neat+CHCl,) 3285, 1736, 1663 cm
*; MS (APCI +Q1MS) m/z 546 (M+H) .
25
Example 5: N-(2,6-Dichlorobenzoyl) -4- (2, 6-dimethoxy—4-
methoxymethylphenyl) -L-phenylalanine.
The product obtained in Example 4 (210 mg) was converted
into the title compound (139 mg) in a similar manner as
30 described in Example 3. mp. 232-235 °C; IR (Nujol) 3336, 1717,
1685 cm™; MS (ESI -Q1MS) m/z 516 (M-H).

Example 6: N-(2,6-Dichlorobenzoyl)-4-(2,6-dimethoxy—-4-n-
propoxymethylphenyl) -L-phenylalanine ethyl ester.
35 (1) To a solution of the product obtained in Example 1 - (5)
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and brine, dried (MgSO,) and evaporated. The residue was recrystallized
froma mxture of MeOH, diethyl ether and hexane to yield the title
conpound WQ 471830 . The conpound of Exanple 2 10 (301 ny) RaEBUSHIZB594
hydrol yzed in a simlar manner to (g3ive the title conpound (238 ny)

196- 19°RTrag Fixammsion,3 360, (310768, We5HC1a6080 Mble %qﬁtﬁiqugél
-Q Ms 0 a 4. i \C r n = Az -gidret hoxy- 4-
15 ot hedgm Ry pHARST Y. LopRanyTaF atd e 1 T oator T S 3t U of | he
conpoungt froed Etangdaen tdiphematRed Bre it hdxanpined vag@ated.0fhe) in

CH3CN (3 0, cont ai nj ng 20 868 was added Me) (871 . The

m xt ur er?\%Jséﬁé‘% iW%%@%l$b%ﬂ¢19b¥ e?é)]é‘?r%ﬂ (‘\f“l?r%%a? oud'ssﬂdﬁ'tf‘t i soni cat ed
at 500GI@n®d: 20-dmyUs-hbhthd Xtur ecdvasi diid tered d-hieuah reidRyand 4-he
filtrate was evaporated. The residue was purified by col um

chr omat 6yr aphiymgBidatteA deromaieidnt L PhroR) /- trbeane allapying giiheild et titl e

Sao My 5 Hean M BINA RS A6 Sl &) P, e it ™
met hoxynmet hy [ phemyhiedupheny | Ehandneiudheyyadieet adudwd nexb4 mdixanplre- 4

(210 was converted into the tifle conpound (139 ng).in a soim'l
manner 2ECB0(Hede R H IBRHAI 3%5%%.m9522!%§%05}f¥%r&ﬁ &5 Csﬁg,erﬂl?,

1689 Cn&ﬂgoﬁ/sfcglgsis HIMS) . Mhite BN whaplieRg through Celite and
N- (2, 6-Dichl orobenzoyl ) - 4- (2, 6-di net hoxy- 4-n-

pr opoxyree hiyl btreriyd )wads pireayded ted nellet s et wa3Hpyndf iRyl oy gadtimh of
t he product obtajned i ample 1 - 3. WD,02/ 18320 /US01/.26594 r
Referencg%r%?(%rf’r?ﬁ%a y{ 3?83%.%95}@% %ﬁ\%ﬂ% (%361 erﬁa)nedél?cgﬁi?’n‘giq ﬁﬂé’](efo{% g)

was addelfle GBI ¥l d Zdinghured (58 The) M xt upuES 1St3Tf es58 dnodmMEenper at ure
for 3 hgzgé%%and evaporated. The residue was purified by colum

chr omat hy"(%i11€81g®l : 5 el uent: AcCEt/n-hexane 1:1) to yield
N- 2, 6-di chl or obenzoyl ) - 4-

Example 7: N-(2,6-Dichlorobenzoyl)-4-(2,6-dimethoxy-4-n-
propoxymethylphenyl) -L-phenylalanine.
The product obtained in Example 6 (150 mg) was converted
into the title compound (142 mg) in a similar manner as
20 described in Example 3. mp. 183-186 °C; IR (Nujol) 1719, 1684 cm’
'; MS (APCI) m/z 544 (M-H).

Example 8: N-(2,6-Dichlorobenzoyl)-4-(2,6~-dimethoxy—-4-iso-
propoxymethylphenyl) -L-phenylalanine ethyl ester.

25 The product obtained in Example 6-(1) (231 mg) was
converted into the title compound (179 mg) in a similar manner
as described in Example 6-(2) using iso-PrOH instead of n-PrOH.

IR (Nujol) 3270, 1731, 1658 cm*; MS (APCI) m/z 574 (M+H).

30 Example 9: N-(2,6-Dichlorobenzoyl)-4-(2,6-dimethoxy-4-iso-
propoxymethylphenyl) -L-phenylalanine.

The product obtained in Example 8 (122 mg) was hydrolyzed
in a similar manner as described in Example 3 to give the title
compound (117 mg). IR (Nujol) 3341, 3070, 1718, 1681 cm’; MS

35 (ESI) m/z 544 (M-H) .
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(2, 6-di net hoxy- 4- br ononet hyl phenyl ) - L- phenyl al ani ne et hyl ester (3.15 g).
IR (Nujol) 1731, 1654 cm1; MsS (APCI) nmlz 596 (M+rH). (2) A m xture of the
product oboar/mseo above (304 ng) in n- PrOH (12 m) cont ai PECVSAPESS15 ny)
was sonicated at 45C under 10 argon for 28 hours. The m xture was filtered
through Celite and the filtrate was evaporated. The residue was purified by

colum gg togr L {4 Dehexangidait,3i1) to yield
the ti t%e%%ﬂ%o%dwggzgﬁgﬂ%%@?%@??% 1655 cm 1; l% (APCl) nmz

574( mwthqwmml@%ymfm—ﬁh@mmmmmml 4@$t’@r&d| met hoxy- 4- n-

pr opoxynet hy| ph | )-L- henyl anin [ t aj.ned n Exanpl e 6
(150 ny) vvasl@om Tt chr“ntf 151?1% fl?g%f%@h Q‘g eji a“ééﬁn | ar
manmer asy ik skeseitier, e;ndﬂ(ﬁﬁmi@o&qzcsgal dBodifte Gn IR éi‘dhtmiﬁ rafirfer 1684
cm1; I\/S(APCI) mz 544(M : npl e 8:

N- (2, 6-3F cieroberd o ) Eaempl 6. hmé’i hdxy -gve dl- (2, 6-difluorobenzoyl) -

LR e ke P 81 BBt o v

in a siestar (@NNRrg) asmoesto+bed¢n ERariug o6 ( 2 00si BG6350-1PBEH [Lasuead

of n- Pr | R, ( Nuj,ol 0, ,1731 658, cm1l;, M5 (APCl) nmlz 574 (M . 30
Exanpl e @24I\F Z(GM% &%Fgng‘%%oW? V8) 6- di et ho§<y 4- i)so-Z (M)

pr agoxynet hytfphefwla doPhenyh abani e pAhe ¢ addued 1 .00 almesk | (L Exang) 6,8

(122 ng) was hydrolyzed in a simlar manner as described in Exanple 3 to

gi ve t hdM$@t (20 r@bhwem gdded ngy-N (R -ENujlol prgas0, Brroding165- 4681 o ;
MS 35 5 > P 0
N (2. 6- %)'E%uoro {%5&32 %ﬁ%%’%%# 31319 W 150 28204 el &40

et hoxyn@t hydaqnhettwmpe:taiplhf@yf@tam rte:ueitta/sk eRierredd)idmenjiogies twaabt ai ned
in Exa grh% (ézléeg&a%/vg% y’él?tr?dtlr\f\é trr?lbcztl?rglv]\crl uor obrenz g/é chI or| de
in a si 1115? ' € as extract
15 EtOAc. The organic layer was sequentially washed with 5% agueous
HCl, H,0 and brine, dried (Na,SO,) and then evaporated. The
residue was purified by column chromatography (silica gel;
eluent: n-hexane/EtOAc 5:1 to 1:1) to yield N-(2,6-
difluorobenzoyl) —-4- (2, 6—-dimethoxy-4-formylphenyl) -L-
20 phenylalanine ethyl ester (1.54 g). mp. 114-116°C; IR (Nujol)
3332, 1735, 1695, 1657, 1644, 1623 cm'; MS (APCI) m/z 498 (M+H).
(3) The product obtained above (716 mg) was converted into
the title compound (428 mg) in a similar manner as described in
Example 1-(7). mp. 87-89°C; IR (Neat+CHCl,) 3300, 1739, 1668 cm’
25 '; MS (APCI) m/z 528 (M+H).

Example 11: N-(2,6-Difluorobenzoyl)-4- (2, 6-dimethoxy-4-
ethoxymethylphenyl) -L-phenylalanine methyl ester.
(1) The product obtained in Example 2-(4) (1.00 g) was

30 acylated with 2,6-difluorobenzoyl chloride to give N-(2,6-
difluorobenzoyl)-4-(2, 6-dimethoxy-4-hydroxymethylphenyl) -L-
phenylalanine methyl ester (873 mg) in a similar manner as
described in Example 1-(5). IR (Nujol) 3257, 1743, 1655, 1624 cm’
; MS (APCI +Q1MS) m/z 503 (M+NH,), 486 (M+H).

35 (2) The product obtained above (860 mg) was converted into
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as described in Exanple 1 -(5) to give N-(2,6-difluorobenzoyl)- 4-(2,

6- di nmet hoxy- 4- hydr oxynet hyl phenyl ) - L- phenyl al ani ne ethyl ester (2.75 g) .
np. 70- 73v@p2182q Nuj ol ) 3400, 3263, 1735, 1654, 1624 cm PCTNSIIAREI ) m z
500 ( 1 To a ution of, the uct obtai ned ove (1. 72 ) in
DNBO ( 2005157 ks dotirai By 6 T8 i) o O ARG e S gyt Det 7
successiyghyi ato L pom 4.eqpejpt ure. The whole mixture was stirred at room

tenperature for 25 minutes. The reaction mxture was poured into
ice-water, and then the m xture was extracted vvlth 15 Et OAc. The organic

| ayer u I % eous , br| ne, dried
(Nazso\ﬁ%érﬁé’f?% Zl%r/ago’ratedﬁul%éoqj egsol%glt} 41 purljfme ccﬁ%x coI um
chr enat egiaphye fisy1 ple@nge) +L— pi’uet@rmalam:h&xane/ EtOAc 5:1 to 1: 1) to yield
N—(26d|fluorobenzoyl) 4- (2, dlrrethoxy4formé:! hen l)-L-

6

phenyl al ani nE'@ PPl e?bilqlrl‘ﬁfi Pt Freen-40 F‘Ef‘?()Ndfatﬁ PYWZ’Z@SS
1695, 1697 éﬁr%?laﬂ £ ;2 My d LG R d iy ‘b%%]ngi\ﬂ* {3)gikhe tg{eociﬂ-i%le

obt ai ned above ng) was converted Into e corrpoun (428 ny) in
a sim | companner (160 deskcr | Heel prodisa@miits ilndd)in Ev;am;ﬂ]e&glc (22R mg)

Neat +CHC13). 3300, 1739 668 cni, - APCI 52 M |
N g 95 Jorateiaset 058 Bin i ey ae dedlAndd Ml 7€M ©
et hoxynetihy| phesayide Ltpm@yé@\hpcmﬂw (3 hyrh dg)est 2(51é He @r aductvipi@i ned

in Exa Ie2(§/%5 (1.00 g was 30 acyl ate vvlth2 dlfluorobenzoyl
chlori g£7ii%, I\Ff(lé,6MS (ESI) m/z 498 (M-H) .

dlfluorobenzoyl) 4- (2, 6-di met hoxy- 4- hydr oxymet hyl phenyl ) - L- phenylalanlne

met hyl ester (873 ng) in a simlar nmanner as described in Exanple 1-(5).
I R ((NujEkgmSR5 713 1 74:3(2 16551 £ hbeboloamzcly 1 )M | (ASP,(B &imddﬁ)oxp‘—ﬂ—SOB ( MENH4) |

486 The ct .obt ed above was converted into
38 Wb OOy ey TP B o asy PR 14 4 s ‘n & sinlar
manrer as descy ied ﬂ)ﬁod@,(@”pi & 2-g) pathdd)in ﬁ@m@ 1109-(1) or

N- (2, 6-Di fl1 uorobenzoyl) - 4- (2, 6-di net hoxy- 4-

Reference Example 4- (3) was converted into N-(2,6—

difluorobenzoyl) -4- (2, 6-dimethoxy-4-bromomethylphenyl) -L-

phenylalanine ethyl ester (1.22 g) in a similar manner as

described in Example 6-(1). IR (Nujol) 3317, 1740, 1653, 1623 cm
20 '; MS (APCI) m/z 564 (M+H).

(2) The product obtained above (231 mg) was converted into
the title compound (96 mg) in a similar manner as described in
Example 6-(2) using MeOH instead of n-PrOH. IR (Nujol) 3347,
1754, 1655, 1626 cm™*; MS (APCI +Q1MS) m/z 514 (M+H).

25
Example 14: N-(2,6-Difluorobenzoyl)-4- (2, 6-dimethoxy-4-
methoxymethylphenyl) -L-phenylalanine.

The product obtained in Example 13 (96 mg) was hydrolyzed
in a similar manner as described in Example 3 to give the title

30 compound (62 mg). IR (Nujol) 3303, 3275, 1724, 1709, 1655, 1626
cm?; MS (ESI -QIMS) m/z 484 (M-H).

Example 15: N-(2,6-Difluorobenzoyl)-4-(2,6-dimethoxy-4-n-
propoxymethylphenyl)-L-phenylalanine ethyl ester.

35 The product obtained in Example 13-(1) was converted into
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5 et hoxynet hyl phenyl ) - L- phenyl al ani ne. The product obtained in Exanple 10
(200 ng) was hydrolyzed in a simlar manner as described in Exanple 3 to
gi ve t hewoty/es2conpound (160 ng). The product obtai ned i PCEYsMM6s9411 (220
ny) al sp drolyzed in a sim|ar manner as descrifed, in Exanple 10 3
Lo gi veHRe +T1T cCOBRMALT To A HT5H S i Arise: b CeTqE (NS o EAPFERe 1655
cm 1; “@%$i¥ﬂ)1ﬁ”€Né%%b(§é¢ﬁ,-1%@@%ﬂﬂ6ﬁ4¥11624 cm?; MS (APCI) m/z 542

N- (2, 6-Di 11 uorobenzoyl ) -4- (2, 6-di net hoxy- 4-

met hoxyf#&t#l| phenyl ) - L- phenyl al ani ne ethyl ester. 15 (1) The product (1.41
g) obtained in Exanple 10-(1) or Reference Exanple 4-(3) was converted
into N-(2,6- difluorobenzoyl)-4-(2, 6-dinethoxy-4-brononet hyl phenyl)-L
phemy| ateapilee eldy|Nest -l Rbibdz@/ ) M+ ar, gralingft lasky-desggd-bed in
Example 6-(1). IR (Nujol) 3317, 1740, 1653, 1623 cm 20 1; M5 (APCl) mz
564 ( MEOPyMetHay beleict ) otRheied RREg 2y ) SR converted into the

title conmpoupd. ( i i | descr. I fampl -(2)
usi ng MeOH i nsté%goo %(g?%a—lﬂ%al? J?ANUJ o% ;k 3%31% 63l??tha,pe'eclchdS ,e 1626 crr?rc}(?; VS
(APC +QldB)imde &irMpdlidd)in 26 Exaiipde rdaner as described in Example

N- (2, 6-Di fluorobenzpyl)-4-(2,6-dimet hoxy-4- .

et hosy Ly LG S0 By AR L A TR BBENed 7 B&Tiie 13
(96.0n)1aws, hysEol yged men(RpSt MbavsBaNLrs&s desgy i bed in Exanple 3 to
give the title 30 conpound (62 ng). IR (Nujol) 3303, 3275, 1724, 1709,
1655, 1626 cml1l ; M5 (ESI -QLMS) mz 484 (MH). Exanple 15:

N-(2, 6-4 NZQYt4 - &= 1Sl - 1= —di —d -
propoxy]%a% %ﬁyﬂ?- P bﬁeé%%%lﬁéelt%ﬁ{)ﬁ Ags%ze’r? %Jgneﬁheoxr% odutt obt ai ned
i n Exanptepd8yrid)hwasheoyl erl-gehemyle B W 02/ 18320 PCT/ USOL/ 26594 t he
title conpound in a_simlar ymanner as described in Ex le 6-.(2) . IR
(Neat) 9300 T 58rSqgst oRbaliah i TRt 35 15 Smirq wge 10 2

15 similar manner as described in Example 3 to give the title

compound. IR (Nujol) 1735, 1660, 1624 cm™*; MS (ESI) m/z 512 (M-
H) .

Example 18: N-(2,6-Difluorobenzoyl)-4-(2,6-dimethoxy-4-iso-
20 propoxymethylphenyl)-L-phenylalanine.

The product obtained in Example 16 was hydrolyzed in a
gimilar manner as described in Example 3 to give the title
compound. IR (Nujol) 1735, 1655, 1624 cm™?; MS (ESI -QIMS) m/z
512 (M-H) .

25
Example 19: N-(2-Chloro-6-fluorobenzoyl)-4-(2,6-dimethoxy-4-
ethoxymethylphenyl) -L-phenylalanine ethyl ester .
(1) To a solution of the product obtained in Example 1-(4)
(863 mg) and 2-chloro-6-fluorobenzoic acid (456 mg) in DMF (15
30 ml) were added EDCeHCl (549 mg), HOBt (383 mg) and 4-
methylmorpholine (0.48 ml) successively at room temperature. The
mixture was stirred at room temperature for 14 hours and diluted
with H,0. The mixture was extracted with AcOEt and the organic
layer was sequentially washed with saturated aqueous NaHCO,, H,0

35 and brine. The resulting organic layer was dried (Na,SO,) and
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5 Exanple 16: N-(2,6-Difluorobenzoyl)-4-(2, 6-di net hoxy-4-i so-
pr opoxynet hyl phenyl ) - L- phenyl al ani ne ethyl ester. The product obtained in
Exanpl e M0 (04)83mas converted into the title conmpound i n RCHURMIAmEI4TANNES

as described in le 6- SO- P t ead n- PrCH IR (Nuj ol)
S50, RO AP p e Feom e e BRI SO TS ST TIARSE Bl 6 17
N-(2, 6- @iii@é%@ﬂz%ﬁeﬁ:(%-@t&d@M1ﬂ N:1) to yield N-(2- chloro 6—
propoxynethylphenyl -L-phenyl al ani ne. The product obtained I n Exanple 15

was hy df brgzelenzo H%—(;Zimﬁ-tciazlrmeﬁstmw %él}d@%%xmﬁéﬁlﬂp@mﬂvm@ﬂ to give

the tlExéiﬁeﬁl%P%W? Zétgh)gNL% uoro nzoy I%Esf25ﬂ)d1‘(:nfojz},hm(y IE#ESQ ryz]é >12 (M

proaoxyzmhylmylj)nspw,almme:mmawromu abt2igesl (MwHEXanpl e 16
was hydr ol yzgg ina simlar manner_as described in Exanple 3 to give the

title corrpo 4. ThR RReAHEY qbzts%m%a@%%z%%%mgw@a@mm@m 2 512
(MH). §‘?§§i a{\é(é’esquﬂfé:a Glﬁ'mr&?@zm 4-.& 1231@@'N“E(fzhﬂxy 4-

ethoxynethylphe phenyl al ani ne et hyl “ester a solution of the
pr oductclmbcbza@ﬂ@dflupmmcaflﬂ- <4 (2,(686& h@q&@—ﬁﬂﬂw@k&ﬁylumlﬁbenzm c

and 4. RERGVRBIDRRT e 06, AT FIREdRdl vely S F o L enparsti e Lo

m Xfour eLavag Shi'k red @Ap@pongimgpempiu5g4fqn+ﬁﬂ hours and diluted w th H20.
The m xture mas extracted with AcOEt and the organic |ayer was

sequenti al | y(ashedl BF e Sat R Erd I NMHOTE) RS IPRIRFIRT gt The
resul ti Ce ya
PCT/ USO1 @1?%6%9@% ev% o%r% ed§4 TL éegﬁgﬁ%\%g% ﬁ? %%ng c%rlbed in

chr omatBgamphy 14 67) i CER g6lcatetCHIL,) B286%andBAcOEE63:;, 11606 wingl;dMS
hL(2-chkgﬁgiﬁ-m}équgbﬁﬂﬁgy])-4-(2,6-dinethoxy-4-hydroxynethy|phenyl)-L-
15
Example 20: N-(2-Chloro-6-fluorobenzoyl)-4-(2,6-dimethoxy—-4-
ethoxymethylphenyl)-L-phenylalanine.
To a solution of the product obtained in Example 19 (210
mg) in THF (5 ml) were added 0.5N LiOH (1.54 ml) and 3% H,0, (65
20 pl) at 5°C. The mixture was stirred at 5°C for 14 hours and
acidified with 1 N HCl. The mixture was concentrated, diluted
with H,0 and the resulting precipitate was collected by
filtration and washed with H,0 to yield the title compound (171
mg). mp. 182-184°C; IR (Nujol) 3295, 1729, 1711, 1653 cm™®; MS
25 (BESI) m/z 514 (M-H).

Example 21: N-(2-Chloro-6-fluorobenzoyl)-4-(2,6-dimethoxy-4-
methoxymethylphenyl) -L-phenylalanine methyl ester.
(1) The product obtained in Example 2-(4) (49 g) was

30 acylated with 2-chloro-6-fluorobenzoic acid to give N-(2-chloro-
6-fluorobenzoyl) -4- (2, 6-dimethoxy-4-hydroxymethylphenyl) -L-
phenylalanine methyl ester (58 g) in a similar manner as
described in Example 19-(1). IR (Nujol) 1735, 1651 cm™; MS
(APCI) m/z 519 (M+NH,) .

35 (2) The product obtained above (58 g) was oxidized in a

38



phenyl al ani ne ethyl ester (950 ng). np. 101-104C;, IR (Nujol) 5 2921, 2853,
1733, 1652, 1605 cm1l; MS (APCI) nmlz 516 (M+H) . (2) The product obtained
above (6300ny)s3ms oxidized in a simlar nmanner as descrpPOBRUSITR6EMaNpl e

1-(6) to give N (2-

chl or o- il Lk obanneyy |9 Agsxwikidreth Bamp Yo rindPhdsy Igive th(e?hyl al ani ne

EEQQK/E) %f5%é4g6 ro%%)‘é%e)opro ?9 %{al e fbov&q?ﬁr%? sNEoElégﬂ ed

into tﬂ)‘il@e]hylébalﬁln‘liﬁ)()hﬂ'td’l Uobstay) (465 28 g | R (Ranjul) e mescridsed i4pl
Exampl e 1 (1), LR (Neal 7CHCI3), 3289, 1737, 1663, 1605 cml’ M6 (APQ) ntz
544 (MR 7 ¥ @%%IJGQ]E@S NB{ 2~ THP of BB £ | uor obenzoyl ) - 4- (2, 6- di met hoxy- 4-

et hgxynet hy| ey abani Agy Ffe SO W dgqnvpat tdsnPeaduet; ol ai ned
in Exanple 1 (210 rrg) in THE (5 m) were added 0.5N Li OH (1 54 m) and 3%

H202 ( 65he 20it}e axo@uihe(In «tar eimes stiilasd ekl fag desdoibred amd

acidifi h HCl Th ture dyy; di H20 and
t he res%ic?rfq%{:) pf_e i 1k Re \?%ersg oJrIF%%?%Cz %g%i‘ﬁ‘tr i O¥F aa%aé%ﬁvﬁggnst’ h H20
to yielthrihe 1684 mwﬁré (1 (aroY. +@pms>1&2fgsm LRy Oleh 63295, 1729,
1711, 1653 cmi; MS 25 (ESI) mz 514 (MH) . Exanple 21:

N-(2- Chi%tB) 6- fI uor obenzoyl ) - 4- (2, 6-di net hoxy- 4-

met poxynet hyl phenyl ) - L- phenyl al ani ne nmethyl ester. (1) The product obtained
in Exarrple 2-(4) (49 g) was 30 acylated with 2-chl oro-6-fluorobenzoyc acid
to glveExamﬁlehibrdﬁ (2-Chloro-6-fluorobenzoyl) - -(2 6—-dimethoxy—-4-

6- quorob met hax dr oxynet h | )-L- phenyl al ani ne
met hyl ety %’%%t}&f?z*h %Ydjs) rﬁ’Té?g]?ﬁé%‘%g nd m %bg‘?n Exanpl e 19-(1). IR
(Nuj ol') 1735(1>165ée ddudb olﬁiﬁf’ﬁﬁéd”inZE (VNH#4)1 ). 36 Keeddiecdr oduct
obt ai ned above éS was oxidized in a 38 02/ 18320 PCT/ US01/ 26594

si mi | arExannee as(estd ibedd) ivax sppreentgd)inty gfvelelphoro-6-
15 fluorobenzoyl)-4- (2, 6-dimethoxy-4-bromomethylphenyl) -L—

phenylalanine ethyl ester (2.91 g) in a similar manner as
described in Example 6-(1). IR (Neat+CHC1l,) 3315, 1735, 1662,
1603 cm™*; MS (APCI) m/z 582, 580, 578 (M+H).
(2) The product obtained above (250 mg) was converted in a
20 similar manner as described in Example 2-(7) using MeOH instead
of EtOH into the title compound (190 mg). IR (Nujol) 1736, 1659
cm™; MS (APCI) m/z 530 (M+H).

Example 23: N-(2-Chloro-6-fluorobenzoyl)-4-(2,6-dimethoxy—-4-
25 methoxymethylphenyl)-L-phenylalanine.

The product obtained in Example 22 (130 mg) was hydrolyzed
in a similar manner as described in Example 3 to give the title
compound (100 mg). mp. 170-175°C; IR (Nujol) 1720, 1680 cm™; MS
(ESI) m/z 500 (M-H).

30 The product obtained in Example 21 (27.9 g) was also

converted into the title compound (25.3 g) in a similar manner.

Example 24: N-(2-Chloro-6-fluorobenzoyl)-4- (2, 6—-dimethoxy-4-n-
propoxymethylphenyl) -L-phenylalanine ethyl ester.
35 The product obtained in Example 22-(1) was converted into
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chl oro- 6-f 1l uorobenzoyl ) - 4- (2, 6-di met hoxy- 4-fornyl phenyl )-L- phenyl al ani ne

nmet hyl ester (45.8 g). IR (Nujol) 3275, 1743, 1691 cm 1l; M5 (APCI +QLMS)

m z 500 (VM}H)/18350(3) The product obtai ned above (2.0 Q) mﬂST/Usmmssued into
i manner as descrlb din

the tit ound 1.4 g).inasimla
1-(7) ugﬁﬁ %3 +nE?cf+lmﬁr9m%%%ﬁicﬁ%) S3@gETbeq 7 ?i%@sle 1605

cm - @h@pm B33 LUNH)Re0R16 (MH). 10 Exanpl e 22.
N ( 2- ChI oro 6 fI uor obenzoyl) - 4- (2, 6- di net hoxy- 4-

met hoxy kBt WQE@WZ);)LWyIIaﬂ@mqwe etMBy/| (ARSITer .m/(2)55Bhe(Mtbduct obt ai ned
in Exanple 19-(1) or Reference Exanple 5-(3) (3.29 g) was converted into
N-(2-chloro-6 15 fl uorobenzoyl)-4-(2, 6-di net hoxy- 4- brononet hyl phenyl ) - L-

pheryy| akagipee et hy| Nestechl 8r8le gF 1 idr b £b Y BY - ABNNEE — @bme H1es6F1 petkd n
Exanpl e 6-(1). IR (Neat+CHC13) 3315, 1735, 1662, 1603 cm1; MS (APCl) iz
582, SBBrOBQJBYT(‘lepl(@I}Yﬁ'heLpP]é%ﬂa%ﬂ@?%e%it%)bbv%s‘(%o ng) was converted

ina 20 simi b ﬁ%r% ad
of EtOH into t e tit eé%gén%gﬁﬁlgéf?l%g En%)“%( %Nﬁ}él‘% yi?%%gv%%& ﬂ-?#&
(APCI) the 63@1¢N$¢Wpouﬂ&anple @238milar manner as described in Example

N ( 2- Ch#“c;rﬁ 6-f| uor pbenzo é ) < 4-éz,$-d£rret hoxy-4- 25

met hoxyfret %/I'ﬂﬁﬂﬁ?/l%s‘ﬁ“%’ﬁ Hy e bae THe“®Hr oduct obtai ned in Exanpl e 22
(130 myIrvWasehy et yzed3dd) a A7 1assTRnRes as ve | hadd)n e 3 to
give the title corrpound (100 ng). np. 170-175C; 1R (Nujol) 1720, 1680

cm1; MOMHEESI) miz 500 (M H). 30 The product obtained in Exanple 21 (27.9
g) was also converted into the title conmpound (25.3 g) in a simlar
manner. Exanple 24: N (2-Chloro-6-fluorobenzoyl)-4-(2, 6-di met hoxy- 4-n-
pr opoxyRrbhyl phzey | N- (2 ptiehytat ant heoedbyhz@gl er4 - 8%, dhdi me toichwey—-ohtai ned
i n Exanpl e 22{/]%1,2 V\?S coni/erted i nt §9 WO 02/ 18320 PCT/ USQOL/ 26594
nBropox hylphenyl) phenylalanine.
15 The product obtained in Example 24 was hydrolyzed in a
similar manner as described in Example 3 to give the title

compound. IR (Nujol) 1713, 1654 cm™; MS (APCI) m/z 528 (M-H).

Example 27: N-(2-Chloro-6-fluorobenzoyl)-4-(2,6-dimethoxy-4-iso-

20 propoxymethylphenyl)-L-phenylalanine.

The product obtained in Example 25 was hydrolyzed in a
similar manner as described in Example 3 to give the title
compound. IR (Neat+CHCl,) 3400, 3280, 1737, 1660, 1605 cm™; MS
(ESI) m/z 528 (M-H).

25
Example 28: N-(2,6-Dichlorobenzoyl)-4-[2, 6-dimethoxy-4- (2—
ethoxyethyl) phenyl] -L-phenylalanine tert-butyl ester.

(1) L-Tyrosine tert-butyl ester (2.5 g) was acylated in a
similar manner as described in Example 1-(5) to give N-(2,6-

30 dichlorobenzoyl)-L-tyrosine tert-butyl ester (4.3 g). mp. 177-
178°C; IR (Nujol) 1721, 1652 cm™; MS (APCI) m/z 427 (M+NH,), 410
(M+H) .

(2) The product obtained above (4.3 g) was converted in a
similar manner as described in Example 1-(2) into N-(2,6-

35 dichlorobenzoyl)-O- (trifluoromethanesul fonyl)-L-tyrosine tert-

40



the title conpound in a simlar manner as described in Exanple 2-(7) using
n-PrOH instead of EtOH IR (Neat+CHC13) 1737, 1667 cm1l; MsS (APCl) mz 558
(MtH) . 5 viExampdseo 25: N-(2- Chl oro- 6-fl uor obenzoyl ) - 4- ( 2, 6- BCTEBOIR6Y944- | SO-

pr opoxynet hyl phenyl L%L-phenyl al anine ethyl ester. The product obtained in
Exanpl eb‘?%l:%/lﬂs*%/@é R eTk ed® ntW-IHE it 178 NBpourid &y d&3nidmari dhner
as descy4 iy Xl (G7) using iso-PrOH instead of EtOH 10 IR

(Neat + AC%@ 3305, 1739#%%%5, 1605 cm1; Ms (APCl) mz 558 (M+H) .

Exanpl e 26: (&) ZECH odegds $¢dioswhmnrondn) -of (b -mhiarbtdiorobthined above

s Py ol b Ll i of AR Al A FE G BeD AR ISR SR A0 the
ithe Epmound. chid Niogh )mdRA32 3658) Cm 1o (6ABCK) ) Mhaz 54BelM H) .
N

Exanpl e 27: 2- Chl oro- 6-f | uorobenzoyl ) - 4- (2, 6-di net hoxy-4-iso- 20
pr opoxyrR{BEHpheh§6§ - TpheBle andntwee e rotedtabhl & ned° ¢ EExahmpl e 25

h ' Wl Gl hed i | e, 3.t i th
o VALY SEAD, AU | RN S50 080 D, T8 34 0 V5
(ESl') mMieoBi28 wddidd .wibth Ex@nphe Z281tered through Celite. The organic

N- (2, 6-Di chl or ob 1) - 4-[ 2, 6-di met hoxy- 4- (2- _
et ﬁoxy %Cm %ﬁ%g%t%mgu S HPR 2950 Bf}giy evappgated:) TheTyrsifne

t ety buf 42 i Sigdd 4 ; described in
Bl 602 (3 TG R A ey S A PR 8% G b

)
ester ({CiBrepatomexAVE, 1M&C $RYNG dhenl.7 ZID)1652 wantl; AM®RAPGHA m z 427

(M:NH4) .. 410 . {MtH) . _(2) -The pr bt ai ned a%)_v 3.0) s converted
na ST o e S Ree T bt BRI 1) Theh N (5 35
di chl or obenzeayd )k {xdd r £ biod Do yIanasidF oy ly)idrd W-ogi je-tert 40 WO
02/ 18320, PCT/ USO01/ 26594 ,
dichlorobenzoyl) -4-[2, 6-dimethoxy—-4- (2-hydroxyethyl) phenyl] -L-
15 phenylalanine tert-butyl ester (2.5 g). mp. 96-98 °C; IR (Nujol)
1727, 1645 cm™; MS (APCI) m/z 591 (M+NH,) .
(4) The product obtained above (254 mg) was alkylated with
EtI in a similar manner as described in Example 4 to give the

title compound (116 mg). IR (Neat+CHC1,) 3301, 1730, 1669 cm™;
20 MS (APCI) m/z 619 (M+NH4).

Example 29: N-(2,6-Dichlorobenzoyl)-4-[2,6-dimethoxy—-4- (2—
ethoxyethyl) phenyl] -L-phenylalanine.
To a solution of the product obtained in Example 28

25 (109 mg) in CH,Cl, (2 ml) was added 4N HCl-dioxane (3 ml) at room
temperature. The mixture was stirred at room temperature for 3
days and evaporated. The residue wasg purified by column
chromatography (silica gel; eluent: n-hexane/AcOEt 1:1) to yield
the title compound (88 mg). IR (Nujol) 3320, 3067, 1736, 1715,

30 1683 cm'; MS (ESI) m/z 544 (M-H).

Example 30: N-(2,6-Difluorobenzoyl)-4-[2,6-dimethoxy-4-(2-
ethoxyethyl)phenyl] -L-phenylalanine tert-butyl ester.
(1) L-tyrosine tert-butyl ester (10.0 g) was acylated with

35 2,6-difluorobenzoyl chloride in a similar manner as described
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butyl ester (5.6 g). nmp. 92-93C, IR (Nujol) 1716, 1643 cm1;, M5 (APCl) mz
559 (M+tNH4) . (3) To a degassed suspensi on of the product obtained above
(4.07 g) waQosisdemet hoxy- 4- (2- hydr oxyet hyl ) benzene bor oni crarivdor/%5942. 71 g,
crude) and Et3N (2.27 g) in DV (100 m) was added Pd (PPh3) 4 (866 np).
The m xExanep wasl-healt elubagi@@ 00(LC 61ﬁi121udmbesmmcﬂe)r—1aftgmpsiﬁte teesd ti ng

Col i Lo PIRE TN o1 hy 2o neRe phTaT G (1 o (WISOR) drd Gy AT A gl 7 The

resi duens 10ames) pf 4 f3 el w+l¢@l)qm7@hr(mrmt)ography (basic si I ica gel
(Chromatorex-NH, Fuji Silysia ‘Chem LTD); eI uent: AcCEt; and then silica
gel : el uent : (R CERe rFeSERe aPbaired:abovmd(ly <19t i SRWIHas ditetahy|

th t
SI CESIr or%benzoy rﬁgr&%ﬁg B df %?(?/d 4”% ZE}hanépr oxyet %yl )p enyI\T] %_ 15

phenyl adiaﬁlmmrcb]@emzdmul))/Jroesit:e:rfxlzoﬁorgatharpesﬂﬁfcﬁﬂfn -IRyMbgiolg ter2y, 1645

cm1l; mz, 591 IVHrNH4 4) The product obt ai ned _above 54
was al ﬁ/g’ﬂéide i¢h (810 ‘g ]} bﬁﬁ refritet:) ad” a@scﬂﬁﬁédcf“nla &'\3 )to

give thg/ztédf e I@Q@qund (116 ng). IR (Neat +CHClB) 3301, 1730 1669 cm 1;
20 M5 (APCl) n12 619 ((M-NH4) Exanpl e 29:
M(z 6- Di chi 63 bbBre ayryduct 22l6ode nbl hikygM-4@s converted into N-(2,6-

ye i ne. S on of odu t ai ned

n &?ﬂéﬁr%%@ﬁ% o eI SRy ekl NP 5 )
at r oonphéeypeT At €. t dhe-phxyUr €sves (511346;1) ain r@omrﬁﬂrmerraatnﬁ@c fag 3
days and evapor at ed. _The resi due_ was ur| fied by colum chronatography

(silicadgerriedicht . Exeprkaned actet B 19NVt RO 7vi €78l odBBInd™( 88

my) . IR (M (@xP)CIgB%Q"z 306y, (ML?\ﬁﬁ) 1545 (9683 cm1; Ms (ESI) mfz 544
(MH . Exarrple3 N-(2,76-Di fl udr obenzoyl ) - 4[26d|rrethoxy4(2-

et hoxyet hyl ) phenihé ]@lzrqxﬁﬂeﬂ’yl ab’aaqllrn@dtaéwQWbu(%ﬁO m)erwai Bliytaresbiwicth
terto butyl gster (10,0 0) ves, apyl gted Wi1h ;35 2, 61l ] uol ORIzl

chi®sr i d& 3im escrl
tltle compound (230 mg) . IR (Neat+CHCLl,) 1731, 1675 cm™*; MS

(APCI) m/z 588 (M+NH,), 570 (M+H).

Example 31: N-(2,6-Difluorobenzoyl)-4-[2,6-dimethoxy-4-(2-

20 ethoxyethyl)phenyl]-L-phenylalanine.

The product obtained in Example 30 (200 mg) was hydrolyzed
in a similar manner ag described in Example 29 to give the title
compound (161 mg). mp. 63-70 °C; IR (Nujol) 1737, 1660, 1624 cm’
‘; MS (APCI) m/z 512 (M-H).

25
Example 32: N-(2,6-Difluorobenzoyl)-4-[2,6-dimethoxy—-4- (2~
methoxyethyl) phenyl] -L-phenylalanine ethyl ester.

(1) The product obtained in Example 1-(2) (43.83 g) was
converted in a similar manner as described in Example 28-(3)

30 into N-(tert-butoxycarbonyl)-4-[2, 6-dimethoxy-4-(2-
hydroxyethyl) phenyl] -L-phenylalanine ethyl ester (38.03 g). mp.
112-114 °C. IR (Nujol) 3487, 3327, 1729, 1688, 1607 cm™; MS
(APCI) m/z 491 (M+NH,).

(2) The product obtained above (3.04 g) was converted in a

35 sgimilar manner as described in Example 1-(4) into 4-[2,6-
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WO 02/ 18320 PCT/ USOL/ 26594 Exanple 1-(5) to give

N- (2, 6-di fluorobenzoyl)-L-tyrosine tert- butyl ester (15.9 g). np. 145-148

C, IR (Nwob)/1887@8, 1638 cm1l; M5 (APCI) niz 395 ( MFNH4) PCBUSO(ABH) . (2)

The product obtai ned above (15.9 g) was converted in a 5 simlar manner as
descr i b¥idnd thdzyapt € -Thyf@yoxyatthll)(ghedryl] -L-phenylalanine ethyl ester

di fl uor.obenzaoyl )-O (trifl uoronmet hanesul fonyl )-L-t ine tert-_butyl t
(21. 04 fg‘zjdlfoquﬁ%ﬁ%é +€§4c51§)9h73%1? il%w{c)rn{‘%g% %iﬁ»@f&rﬁ'%ﬁéswﬁmﬁ ?r
(3) Theyjpy ogugy) above (5.61 g) was converted into N (2,6- 10

di f1 uorobenzoyl)™- 4-[ 2, 6- di met hoxy- 4- ( 2- hydr oxyet hyl ) pheny! ] - L-
phenyl al ani n@)t éite tgduastadrtdinesy agpovien @ SGhidlawamm@mrl agsd ddsdy i bed

in anpl 8-(3) .. IR at.+CHCL 3307, 1731, 1660 cm_1; APCl) .ml z
550 5 M B R oY | BRI TR et St e DS 24 B s 1P

al kyl atmehihid) 1-165)Etdo i dive N-M{d a9-dEINRSrAserdasen)i-bed J 1 -Biamphe 4,1 o
give the title conpound (230 n]}\lh)lr | R (Neat +CHC13) 1731, 1675 cm"; M5
(APCl ) 4t R2-Sssinawmradyy]l) sireny Mrl)-phaydmlanize aihyl essay (2udPolsenzoyl )
-4- [2, 6-djinet Vo 4 - - . et\h h e s L- yl ines.

pr oductmgé)b?iallrgﬁelgo?(n (é‘xaj%g)l «g&%b&()z %) yJJv\?/)aaggn’h;r/derE]o% ’yzle i nl%laza?giclr?rngl’aﬁgremnner
as descf(AameEn) iy D&l M29) to give the title conmpound (161 ny np. 63-70

).
C IR (Nujol) 1737, 1660, 1624 cm 1; M5 (APCl) mz 512 . 25 Exanpl e
32:10N- (2, 6- D% Uoto 5- -%azl%%iar%%‘ﬁgx&%% () was A ared 27

et hoxyeidl A Pheivldr Ls Phedyd Al seh g eb:ithpBStLreo (Rvd hanPradue obt ai ned

in Exanple 1-(2) (43.83 g) was converted in a simlar manner as descri bed
i n Exanpbep@@d 3§2980nght ol R (Neial bt 3ddy.c dr oy | Y656 | 2L 625 idmet hdd - 4- (2

B Ry ST S RIEEY ! 186 "Te07 tm 1 WS | (APO) Wiz 401 (MeNHH)
(2) The product,obt ai ,ned abbve (3i04 g) was E:onverted in a .
15 Example 33: N-(2,6-Difluorobenzoyl)-4-[2,6-dimethoxy-4- (2-
methoxyethyl) phenyl] -L-phenylalanine.
The product obtained in Example 32 (187 mg) was hydrolyzed
in a similar manner as described in Example 3 to give the title
compound (143 mg). IR (Neat+CHCl,) 1739, 1667 cm™; MS (APCI) m/z
20 498 (M-H).

Example 34: N-(2,6-Dichlorobenzoyl) -4- (2, 6-dimethoxy-4-
ethoxymethylphenyl)-L-phenylalanine ethyl ester.

The title compound in Example 1 was also obtained by the

25 following altermnative route.

(1) To a solution of the product obtained in Example 1-(5)
or Reference Example 3-(3) (3.00 g) in CH,Cl, (50 ml) were added
methanesulfonyl chloride (0.523 ml) and Et,N (1.02 ml) at -5°C.
The mixtufe was stirred for 1 hour at -10°C to 0°C, diluted with

30 H,0 and extracted with CH,Cl, twice. The organic layer was washed
with brine; dried (Na,S0,) and evaporated. The residue was
triturated with AcOEt-hexane and collected by filtration to
yield N-(2,6-dichlorobenzoyl) -4-(2,6-dimethoxy-4-
methanesul fonyloxymethylphenyl) -L-phenylalanine ethyl ester

35 (3.34 g). mp. 109°C; IR (Nujol) 3273, 2923, 2854, 1733, 1655,
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35 simlar manner as described in Exanple 1-(4) into 4-[2,6 42 WO 02/18320
PCT/ US01/ 26594 di met hoxy- 4- ( 2- hydr oxyet hyl ) phenyl ] - L- phenyl al ani ne et hyl
ester hyioorid3eride (2.57 g). IR (Nujol) 3400, 1730 cm' PCNVBS@AB4) ni z
374 (MtrH). (3) The product obtained above (2.57 g) was acylated with 5

2, 6- di 1287 obkbeDydmeh| M8 | (RPCTH) amsk nel@r (Mrelher as described in  Exanpl e

1-(5) to gi 2,.6-di fluorg zoyl)-4-1.2, 6-di.net haoxy- .
4-(2- hydr gx(j@t I(ﬁlf)%%lﬁl]ortﬂﬁggﬂﬁ éga%ﬁﬁ%t e?qhty TS ea)rgé’(v 7 3(51093) .mg)rrpl.rl
115- 11 7%« | R (M) olds 368retBor oS, £h656 mitdk 8 B*thdVimitARE wayd z 514

(MtH). 10 (4) The product obtained above §:329 ng%l was al kyl ated in a
simlarc r Aslyerd rviHdy H.R ERAnBrRETACEEIgFENt AECEEt F¥iCBonpBENd (294

I ' 41, ; ; 8 (Mt . 15
Bl & S 1 R T g A el T
met hox yestdydyaptedy | The - pdeinilealveas nsuxr e riod usdl widt ailnednd todvenipt e 32
187 ) hydr ol d i iml descri bed .i le 3t
i ve { R TFe SEbmIBRY LA TR oot v )Y (0. bR TR . B
(APCI) crgnqpo 034880 (MyH) . Exanpl e 34:

N- (2, 6- D chl or obenzoyT) - 4- (2, 6-di net hoxy- 4- '
et hoxynet hyl phenyl ) - L- phenyl al ani ne ethyl ester. The title conpound in

Ex I 0 ©obt.ai ned. | | pwj alt tjve route. (1) To
o 20 uerbERe (HE7 Folict Dt b e Rt e A A R artnce  xampl o
3-(3) (sxHfxgpetiny GhREAY] X -S0-phonyied earadioe de t el hegtastil f onyl chl ori de
(0.523 M) and Et3N (1.02 m)_at -5C. The m xture was stjrr for. 1 hour
at -10C to 0B ditbtedCARIIID MR GHRP et A2 P IFQ Wsttﬁéfél@zfsf\’/w dd® The

or gani Ced BY& 1 M@ Sa Yeshesh 1wt id ne, dried (Na2SO4) and evaporated. The
residue was triturated wth AcCEt-hexane and collected by filtration to

yi el d N-(2,Bedrctopeneirnyt] -thg Ddigetdlsaized in Example 1-(5) or
15 Reference Example 3-(3) (532 mg) in EtOH (10 ml) was added
sulfuric acid (1 ml). The mixture was stirred under reflux for
24 hours. The resulting mixture was cooled, diluted with H,0 and
extracted with AcOEt. The organic layer was washed with H,0,
brine, dried (Na,S0,) and evaporated. The residue was purified by
20 column chromatography (silica gel; eluent: n-hexane/AcOEt 2:1)

to yvield the title compound (476 wg) .

Example 36: N-(2,6-Difluorobenzoyl)-4-(2,6-dimethoxy—-4-
ethoxymethylphenyl)-L-phenylalanine ethyl ester.
25 The title compound in Example 10 was also obtained by the
following alternative route.
(1) The product obtained in Example 10-(1l) or Reference
Example 4-(3) (73.4 g) was sulfonylated in a similar manner as
described in Example 34-(1) to give N-(2,6-difluorobenzoyl)-4-
30 (2,6-dimethoxy-4-methanesulfonyloxymethylphenyl) -L-phenylalanine
ethyl ester (77.7 g). mp. 125-126 °C; IR (Nujol) 3335, 2922,
2853, 1756, 1735, 1653, 1625, 1583, 1525, 1464 cm*; MS (APCI)
m/z 595 (M+NH,) .
(2) The product obtained above (77.7 g) was converted into
35 the title compound (70.5 g) in a similar manner as described in
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met hanesul f onyl oxynet hyl phenyl ) - L- phenyl al ani ne ethyl ester 35 (3.34 g).

np. 109C, IR (Nujol) 3273, 2923, 2854, 1733, 1655, 43 WD 02/18320

PCT/ USO1MP@ 591832583, 1463 cm1; Ms (APClI) mz 610 (M+H) Pey/uSI18S|ENSi ON
of the product obtained above (101 ng) in EtOH (2 m) was stirred at 90C

f or 45 Examytles 34Fh@ ) xture was cool ed, diluted with H2O and extracted
with AcOEt twice. The 5 organic |ayer was washed with brine, dried (Na2SO4)
and evaporated. The residue was purified by columm chromatography (silica

gel ; elmienipl -3vexane/Actilord-k)- fllecrodlethARa )it (e, sccanpeunsx{8a-ng) . 10
Exanpl e 35: N-(2, 6-Di chl orobenzoyl)-4-(2, 6-di net hoxy- 4-

et hoxy fstipypiedi RhemHe mi-phenvide lepHyle edtwl BsESEi-t1 e conpound in
Ex le 1 l.s: t ai it h |_owi [ . t
agpl e S AR i %}{Iaﬁlr@éfg#pﬁqga% %%s%g%:b‘é%gh%f By I8

suspensi on of the pro tai ne Ref erence
Exanpl €R-1(cYir(h I tapnadtniviet @dutEd m ) was added sulfuric acid (1 m). The

m xture was stirred under reflux for., 24 hours. The.resulting nm xture was
cool ed, dil'dedRa tHqug@%ﬁ)g’taéﬂetdaéf’e@}ﬁmt eadde (1) TRE &egﬁﬁﬁémleayer was

washed gl 12 G - @r | 8y . drd)ediaNad3@hn AnE LY aRPAkathi 15he nh@gledug sWas
purified by 20 col um chromat ography (silica gel; eluent: n-hexane/ AcOEt
2:1) tdesdwmied Ha tBramoleoddoudd (47@img N-Elaelleoryss-

N-( 2, 6-Di f | ugr gbenzay! ) - 45 (2, 6- di XY - 4-

et &(g)xyrre Uhoyﬁc’p eennzyqqflgL-%héd%ﬁgﬁ%tnnggwgg%I ester. 25 The title compound in
Exanpl encldhawassull fonyahd-ameathypHans, 1 ) f-al-lphsmg sdldrgmeatithe 1r estrer (1) The
product obtained in Exanple 10-(1) or_ Reference Exanple 4-(3) .4 g) was

| 73
sul fonyit €t I &9 i Q%r Manrrer (NYISi B G 1284 IL& 534- (1f)<05t'o gi ve

N- (2, 6-didd uorbenzoydo -4n80 ms (ApcI) m/z 611 8M+NH4?1. _
(2, 6-di met hoxy- 4-met hanesul f onyl oxynet hyl phenyl ) - L- phenyl al ani ne et hyl
ester (77. 7)) .Thyp. puBidReCairRd Moty G338, N92s RBFSrterbentyr3s,

16?%’ ]t§12e5’ti]t518e3’co]ﬁ§pz<35undg'4a% .(bmg]); i'\r/lsa(AéP:"Lcr:r{:i.)lar manner as described in

Example 34-(2).

Reference Example 1: 2,6-Dimethoxy-4-hydroxymethylbenzene
boronic acid.

20 To a solution of 3,5-dimethoxybenzyl alcohol (80 g) in THF
(1900 ml) was added n-BulLi (1.6 M in n-hexane, 750 ml)
portionwise at -50°C for 0.5 hour under argon. The mixture was
warmed up to room temperature for 2 hours and cooled again to -
60°C. To the mixture was added (MeO),B (200 ml). The resulting

25 mixture was warmed to room temperature and stirred over night.
To the reaction mixture was added a solution of citric acid (300
g) in H,0 (1200 ml) portionwise at 0°C. The aqueous layer was
separated, saturated with NaCl and extracted with AcOEt. The
combined AcOEt extract was dried (Na,SO,) and evaporated. The

30 crystalline residue was triturated with AcOEt and collected by
filtration to yield the title compound (75.1 g). mp. 92-98 °C;
IR (Nujol) 3460, 3408, 3218, 1613, 1578, 1288, 1231, 1123, 1055,
960, 779 cm™; MS (APCI) m/z 230 (M+NH,).

35 Reference Example 2: 2,6-Dimethoxy-4- (2-hydroxyethyl)benzene
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mz 595 (MtNH4) . (2) The product obtained above (77.7 g) was converted
into 35 the title conmpound (70.5 g) in a simlar manner as described in 44
WO 02/ 18390 02(B2WJS01/ 26594 Exanpl e 34-(2). Exanple 37: PCT/US01/26594

N- ( 2- Chl or 0- 6-f | uorobenzoyl ) - 4- (2, 6-di met hoxy- 4-

et hoxynethghpheagid- L- phenyl al ani ne ethyl ester. 5 The title conmpound in

Exanpl e 19 so_obtained b h foll alternative route (1 The
product obt ai i)egv!r?n‘f’llﬂ lluéel@é‘( }ﬁ‘gw g)geﬁﬁe ”E%é pEESs ((]%)% was
sul f onyhaged hnsalstibhasf Mawediasth a&e@@r&&m% (31:) cj)o ﬂhve
N-(2-chloro-6 10 quorobenzoyI)-4 (2, 6- oXy- 4-

met hane@ﬁP?‘éﬁ?l 629 nst hyppherynyige pﬁ*én??%l a%b%én@tith%"e gsagrstinged &y . np.

104 107 2 5 o 4 4 M5
(ApE) B SRy s, ¢ hdnatf dena 00 ec G £ Mot 1 HBE S
convertmﬂxtm:e wélé qhencthécﬂewt@hrpouﬂd (NB3,0M gahdl nflat@irm'dl ahroapher as
descri bed_in Ref erence Exanp

2, 6- Di neEhd- 4Th?df‘b%?ﬁ%?%y‘f’"[’)%n%‘éﬁ%or%%?%n‘?% 3é3c:€Fchi » To a sol ution of
3, 5-di rram@meﬁ%uén@tﬁyf%lééﬁog) k. T ﬂz@ogqéﬁm Wy @ddegh - Bkl (1.6

M in n-hexane, portionw se at -50C for 0.5 hour under argon. The
n‘ixtureMEvaéGCwEHretlSle +c) ,rdcﬁriht ture for 2 hours and cool ed again to

C. Toth ure ) 20 e resultin ure
vvag%war med t %1 t%ﬁ%e?‘% ure %%1 g‘%? gveri% %ﬂ was 19° ]?'ﬁ% %‘gc:’trf‘oah
m Xt ur esm$1aﬂdﬁénﬁe502h$ltdi@@cﬁib@dit mcxz@ﬁdaﬂelﬁ@@%xg}lplél Hh€d 200 m )
portionw se at 0OC. The aqueous | ayer was separated, saturated wth NaC
and ext FAELBICRIPRUAE 022 - Th@) - conbi ned AcOEt extract was dried (Na2SO4)
and evaporated. The 30 crystalline residue was triturated with AcOEt and

collected by filtration to yield the title conmpound (75.1 g). np. 92-98 C
Reference Example 3: N-(2,6-Dichlorobenzoyl) -4-(2,6-dimethoxy—-4-—

15 hydroxymethylphenyl)-L-phenylalanine ethyl ester
The compound in Example 1-(5) was also obtained by the
following alternative route.
(1) N-(2,6-Dichlorobenzoyl)-L-tyrosine ethyl ester (171.4
g) was obtained in a similar manner as described in Example 1-
20 (5) from L-tyrosine ethyl ester hydrochloride (110.0 g). mp.
141-142 °C; IR (Nujol) 3381, 3329, 1718, 1659 cm™; MS (APCI)
m/z 382 (M+H) .
(2) The product obtained above (130 g) was converted into
N—-(2,6-dichlorobenzoyl) —-O- (trifluoromethanesulfonyl) -L-tyrosine
25 ethyl ester (174.9 g) in a similar manner as described in
Example 1-(2). IR (Neat) 1737, 1651 cm™*; MS (APCI) m/z 514
(M+H) .
(3) The product obtained above (174.9 g) was converted into
the title compound (119.7 g) in a similar manner as described in

30 Example 1-(3).

Reference Example 4: N-(2,6-Difluorobenzoyl)-4-(2, 6-dimethoxy—-4-
hydroxymethylphenyl) -L-phenylalanine ethyl ester
The compound in Example 10- (1) was also obtained by the

35 following alternative route.
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| F, (Nujol) 3460, 3408, 3218, 1613, 1578, 1288, 1231, 1123, 1055, 960, 779
cml1; Ms (APCl) nmlz 230 (MtNH4) . 35 Reference Exanple 2:

2, 6- Di mretWwoxry1882q 2- hydr oxyet hyl ) benzene 45 WO 02/ 18320 PCR¢CUBOM/ 26594
boronic acid. (1) To a mxture of LiALH4 (1.05 g) in dioxane (100 m) was
added a sol utipmofyositk net iy yediesy | hyadwiditl @acidk (BB @) iwas di oxane
(20 m) Eortlonw se at 0C. The mxture was stirred at 5 roomtenperature

for 0. 5a teRdviiEh 5Hcd THHE DupirenZane PRAQTHE i uHehRE Wiatonc.

NHAOH and gbsEL158h T oo (8141 §s> Tﬂf@ di4d nal & W1 SVARMF A &L L )yilfi d
3, 5- di met hoxyphenet hyl al cohol : I R (Neat) 3400, 1600 cm1;

(GC- El)t:\IBQS£M)eth12LBle$MJI\/eQ3 21@ (z;upThleaa)fmmc%cDbm@awcaJ@ov@:(m 16

e & BT B omine Totf 1oy - e DRRAEL Bl Anprd "y FL nee Barle 1

N-(2,6-D Ch|@ﬁprM§Q§iédécﬁZoﬁtﬁiﬂ@ahﬂﬁdvé-(ﬁi 18 g) was converted into
hydroxyrret hyl phggi/ L- phenyl al ani ne et hyl ester The conpound in Exanpl e

1- (5) wWis (At eod Jﬂélamb%oy%)e-Ofb¢¥bmlﬁ@r%tn@féwmwef%xﬂs>e—wtmr081ne _
N-(2, 6- &ﬁﬁi%&@&?z L%)t y;[f?s Suﬁ{fé(% ﬁ%ﬁég(&{ ldes Bpd@S; PhEAl In a
scribed Tn

simlar ner as d rom -tyrosine et
ester hyd(arhlopi dec{1490CH ITR. (M@go]lnlsm Q73R (NefD) )183B1,18829, 1718,

1659 c %ép%e&%%?glﬁzrﬂzlggg (i\’é*{ﬂ {QOThe roduclt o%3a| ned a%?gve (130 g)

$%on
N-(2 6- qlAp@tpr@}ognngl Jm@(trifluoronmethanesul fonyl)-L-tyr OSI ne 25 ethyl
ester (174.9 % in a simlar manner as described in Exanple (2) I R
(Neat) 1737, (1b5Thepuodnet (APcrined zalgave (TwH)9) (8 snﬁ%acpt?@%lu@:ttlbbt ai ned

above (174. aqutﬁo@sg%cw a}&@#ﬂgggyggﬁz%yﬁo@@&%&&@@ 1 Pndfup

sim | ar” hanner scri
manner as described in Example 1-(3) to give the title compound

15 (7.6 g).

Reference Example 5: N-(2-Chloro-6-fluorobenzoyl)-4-(2,6-
dimethoxy-4-hydroxymethylphenyl) -L-phenylalanine ethyl ester

The title compound in Example 19-(1) was also obtained by

20 the following alternative route.

(1) L-Tyrosine ethyl ester hydrochloride (102 g) was
acylated in a similar manner as described in Example 19-(1) to
give N-(2-chloro-6-fluorobenzoyl)-L-tyrosine ethyl ester (137.2
g). mp. 144-145 °C; IR (Nujol) 3425, 3260, 1720, 1659, 1615 cm™;

25 MS (APCI) m/z 366 (M+H).

(2) The product obtained above (136.2 g) was converted into
N- (2-chloro-6—-fluorobenzoyl) -O- (trifluoromethanesulfonyl) -L-
tyrosine ethyl ester (189.8 g) in a similar manner as described
in Example 1-(2). IR (Neat) 3283, 1738, 1657, 1605 cm™; MS

30 (APCI) m/z 498 (M+H).

(3) The product obtained above (189.8 g) was converted into

the title compound (142.3 g) in a similar manner as described in

Example 1-(3).
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Ref erence Exanple 4: N (2,6-Difluorobenzoyl)-4-(2,6-di net hoxy- 4-

hydr oxynmet hyl phenyl ) - L- phenyl al ani ne ethyl ester The conpound i n Exanpl e
10- (1) wegozlksseo obtai ned by the 35 follow ng alternati vVECT/O801€265%6 WO
02/ 18320 PCT/ US01/ 26594 (1) L-Tyrosine ethyl ester hydrochloride (10.0 Q)
was acylated wth 2,6-difluorobenzoyl chloride in a simlar manner as
described in Exanple 1-(5) to give N (2,6-difluorobenzoyl)-L- tyrosine
ethyl e€LAIM$13.2 g). np. 149-150 C; IR (Nujol) 3424, 5 3277, 1721, 1660,
1624 cm 1; Ms (APCI) mz 350 (M+tH) . (2) The product obtained above (12.18
g) was converted i . . .

N (2 6- G111 dorOEEREe 5T 1 25T (R bife HaRT hy 5L 1 tyr osi ne et hyl
ester (16.0 g) in a simlar nmmer.asgdesgri bed in Exanple 1-(2). .
76-78C, IR (Nujol) 3290, 1739, 14§ 1625, 1539, 10 1502, 1467, 1423, 1249,
1214, 1140, 1009, 891, 793 cmrl; (APCl) mz 482 (M+H). (3) The product
obt ai ned above (7.7 g) was
2, 6- di met hoxy- 4- hy gt oxgnety
described in Examplle 1H(3) _to give the title conpound 15 (7.6 Q).

Ref erence Exanpleuai PeR0- 6- f | uor obenzoyl ) - 4- (2, 6-

di met hoxy- 4- hydr oxy.pe I phenyl ) - L- phenyl al ani ne ethyl ester The title
conpound i n Exanple 19%(1) was al so obtained by 20 the followi ng

al t er navhyeetwute. (1) L-Tyrosine ethyl ester hydrochloride (102 g) was
acylated, in a simlar manner as described in Exanple 19-(1) to give

N- ( 2- chior'é & ?7131}6’8@%@{(%?‘?;) -L-tyrosine ethyl ester (137.2 g). np. 144-145
C IR (RujiQ ) 34395e328QomL720, 1659, 1615 cm1l; 25 M5 (APClI) mfz 366
(MtH) (2) The product obtained above (136.2 g) was converted into N

(2-chl oR0i8-4 | tFH.obamwemy or & ~(t0H.T |- ug@memet;hanesul fonyl ) -L- tyrosine

ethyl este 9.8 ina simlar manner as described in Exanple 1- (2)

| Rq(dNea?)l 2%18

ed @ith
nzeA¥ehor oni c[|qci dinasimlar nanner as

-9 738 1 5P Bi505 cm ' VS

CO,R is a carboxyl group which may be esterified;

or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein the chemical

15 structure is the following formula [I-1]:

MeO ! Q-0-Y
X' o O OMe

[-1]
H
X2

wherein the symbols are the same as defined in claim 1.

3. The compound according to claim 2, wherein
20 X' is chlorine atom or fluorine atom;

X* is chlorine atom or fluorine atom;

Y ig a C,, alkyl group; and

CO,R is a carboxyl group or a C,. alkoxycarbonyl group.

25 4. The compound according to claim 3, wherein

X' is chlorine atom or fluorine atom;
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30 (APCl) mz 498 (MtH). (3) The product obtai ned above (189.8 g) was
converted into the title conpound (142.3 g) in a simlar nmanner as

descri beavon21s8z@npl e 1- (3) . 47 WD 02/ 18320 PCT/ US01/ 26BOWUSUAIGME 1. A
phenyl al ani ne_derivative of Formula [I1]: MO QOY 5 Ove [I] wherein X1

i s a halogenchieminexatpy arnhflvgehnat 8FPMQ is a - CH2 - group or a - (CH2)
2- groyp s 40 0k IS 36 al kyl group; CO2R is a carboxyl group which may
be esterified; Gr d pharmaceutically acceptable salt thereof. 2. The
conpouri iac aertdivig dxowd aiantly;l wiengi ,n dher-ghepydalgroldp ;stamdct ure i s the

followng formula [I-1]. MO, _ QOY Owv X2 erein the synbols are_the
same a<U8f LRed pﬁgfgpggyﬁq Q.r°§P'Tﬁ@tEBﬁﬁﬁﬁﬁﬁoﬁ%@@oﬁHHPH@'t%t]8¥§Yﬂ?’2k,’°Wérei n
20 ¥ 'S@f&m Yy AL O B xfdHHIRA il X2 is chlorine atomor fluorine
atom Is a d_4 al kyl group; and CO2R is a carboxyl group or a C2_,

al koxycar bonyl group. 25 4. The conpound according to claim3, wherein X1

s chiarine grom g Tuorine atom 48 40 92115320 RCT/ USD1/ 26594

X' ig fluorine atom;

X? is chlorine atom or fluorine atom;
10 Q is a -CH,- group;

Y is methyl group or ethyl group; and

CO,R is a carboxyl group or a C,, alkoxycarbonyl group.

6. N- (2, 6-Difluorobenzoyl) -4-(2, 6-dimethoxy-4-

15 ethoxymethylphenyl)-L-phenylalanine;
N- (2-Chloro-6-fluorobenzoyl) -4- (2, 6—dimethoxy-4-
ethoxymethylphenyl) -L-phenylalanine;
N- (2-Chloro-6-fluorobenzoyl) -4- (2, 6—dimethoxy—-4-
methoxymethylphenyl) -L-phenylalanine;

20 N-(2,6-Difluorobenzoyl)-4-(2,6-dimethoxy-4-methoxymethylphenyl) -
L-phenylalanine;
or a C,, alkyl ester thereof;

or pharmaceutically acceptable salt thereof.

25 7. A pharmaceutical composition which comprises a
therapeutically effective amount of a compound as set forth in
any one of claimg 1 to 6 in admixture with a pharmaceutically

acceptable carrier or diluent.

30 8. A compound as set forth in any one of claims 1 to 6 for use

as an active therapeutic substance.

9. The use of a compound as set forth in any one of claims 1

to 6 in the manufacture of a medicament for use in the treatment

35 of disorders mediated by a, mediated cell adhesion.
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X2 is chlorine atomor fluorine atom Qis a -CH2- group ; Y is nethyl
group, ethyl group, or n-propyl group; and CO2R is a carboxyl group,
met hoxycavonyd32gr oup, et hoxycarbonyl 5 group or tert-burPOrRysarisenyl
group. 10 5. The conpound according to claim3, wherein Xl is fluorine
atom X2 is chlorine atomor fluorine atom Qis a -CH2- group ; Y is

met hyl group or ethyl_ group; and CO2R is a carboxyl groyp or a

al koxy -borﬁllmegtrl“tﬁi%.f% O49eE 169D RESTSENZE P £ ,%—WF’nEPHS’%ZPY 5
et hoxy Rl i dhienyd )y Ly Li@NiNSatient which i

N-(2-Chl oro-6-t1l uorloll?e% @41@1(151 gzaé:ilr%lt hgxyl-c4- compELSes

et hoxy restuhiyl iphenyd g Lbphenyd glednieme; an effective amount of a compound

N- (2- Chl or 0o-6-f1 yqr obenzoyl) - 4- (2, - di net_ hoxy- 4-

et RoxylfotTH B R i p 1 £ €t

N- (2, 6-Di fl uorobenzoyl ) -4-(2, 6-di net hoxy- 4- met hoxymnet hyl phenyl ) -

L- phenyl al ani ne; or a Cl1_6 al kyl ester thereof; or pharmaceutically
accept abl e sEre mefdrabfacydingA behatlpeidrsutliCoalWhegipids istileh ARmIcd 1©hpri ses
a therapeutic Y u - . fQr s .any one
of cl ailarf{ S%ngteo&lég(%/ n%%‘?n%%% I%v% hrgoan%{)lhsgtrl%%{crg%; ?%laﬁ%f%%ggc%pﬁt a Ijllg l(:Sgr )r/i er
or dil uestthma30 &8l1A il taorset dduritth nespamateny distlraisas 1 to 6 for

use as an active therapeutic substance. 9. The use of .conmpound as set
forPh iSYREHRP e FPISIRAG 2 1t & tl?er'iLf’:EerFe e RS Rr € %Vﬁﬁdﬁugﬁrﬁent f or

use in dheddoal Bntomsofs dsordels Imedialad brpit-dpeiried cell adhesion.
49 WO 02/18320 PCT/ US01/ 26594 10. A nethod for treating or preventing a

conditinﬁpqgﬁuﬁipmnﬁqﬂﬂowing thrombolysis; reperfusion injury;

psoriasis; skin inflammatory diseases; diabetes; multiple
sclerosis; systemic lupus erythematosus; inflammatory bowel

15 disease; diseases associated with leukocyte infiltration to the
gastrointestinal tract; diseases associated with leukocyte
infiltration to epithelial lined tissues; pancreatitis;
mastitis; hepatitis; cholecystitis; cholangitis or
pericholangitis; bronchitis; sinusitis; inflammatory diseases of

20 the lung; collagen disease; sarcoidosis; osteoporosis;
osteocarthritis; atherosclerosis; neoplastic diseases; wound; eye
diseasesg; Sjogren's syndrome; rejection after transplantation;
host vs. graft or graft vs. host diseases; intimal hyperplasia;
arteriosclerosis; reinfarction or restenosis after surgery;

25 nephritisg; tumor angiogenesis; malignant tumor; multiple myeloma
and myeloma-induced bone resorption; and central nervous system

injury.

12. The method according to claim 11, wherein said condition is
30 asthma, allergic conditions, inflammatory bowel disease,
rheumatoid arthritis, atopic dermatitis, multiple sclerosis or

rejection after transplantation.

13. A process for preparing a phenylalanine derivative of
35 Formula [I]:
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nmedi ated cell adhesion in a patient which conprises admnistering to said
patient an effective anount of a conpound 5 as set forth in any one of
clainms 1wW0051832d. The net hod according to clains 10, WhePET/NSEIZ6694
condition is selected fromthe group consisting of rheumatoid arthritis;
asthma; allergic conditi died Q€spiratory distress 10 syndroneg;

Al DS-denentia; Al zhei ner’ §e; cardi ovascul ar di seases; thronbosis or
har nf ul pl atel et aggreg occl usion follow ng thronbol ysis;
reperfusion injury; is;l skin inflammatory di seases; diabetes;

mul tiple scleflosis; sySteffic IQM‘EIS eryth tosus; inflammatory bowel 15
di sease; dise associ ated with | eukocyte’infiltration to the

gastroi nt est ? ,C@Eﬁeases associated with | eukocyte infiltration to
epithelial I} ti $sues; "pancreatitis; mastitis; hepatitis;

chol ecystitis 2angitis or pericholangitis; bronchitis; sinusitis;
infla tory, disegses of 20 the lung;,collagen di sease; sarcoi dosis;

ost eogg%%l,n %sﬂ@oé‘r R PerE, a’é{f’ﬁ‘ergécjr%r%g?&o%%p?%ﬁ R S ase"wound:
eye di %rShOQ(@f@;)}S%{P&EQFBY 1£] &Cé]!_?rhlq{}}lergx%@_s%lrﬁiﬂc@zko% ahost
vs. graft or graft vs.” host diseases; intinmal hypéerplasia;

arteri osttlerxisl syrowp nflarch inay dre reastaniosied afarra phagaraceRsiaslpiviti s;

t unmyr i ogenesi s; li.gnant_tunor;. nultiple nyelom . .and nyel oma- i nduced
bong r GROF T OREC st BeHeT AT HerVhLe SyRTRIR ST GrY o o Tra S
accor diaf tormhvh mild] : wherein said condition is 30 asthma, allergic
conditions, inflammtory bowel disease, rheumatoid arthritis, atopic
dermatitis, nultiple scl i T8f ection after transplantation. 13. A

process for preparing a phen ani ne derivative of 35 Fornmula [I] : 50 WO
Y X

(]

wherein CO,R* is an esterified carboxyl group, and the other

symbols are the same as defined above, into a compound of

MeO ! Q-0-Y
X' 0 O OMe [la]

N~ ~CO.R’
H

10 Formula [Ia]:

X2
wherein the symbols are the same as defined above, followed by
converting the esterified carboxyl group of the resulting
compound [Ia] into a carboxyl group, if necessary, and followed
15 by converting the resulting compound into a pharmaceutically

acceptable salt thereof, if further desired.

14. The process according to claim 13, wherein the conversion of

the compound [II] to the compound [Ia] comprises oxidizing the

51



Ove [1] wherein X1 is a halogen atom X2 is a halogen atom Qis a -CH2-
group or a -(CH 2) 2- group, Yis a C,. 6 alkyl group, and C2Ris a

car boxyl wooums3ahi ch may be esterified, or a pharnaceuti cBCTYSG/&m6Bept abl e
salt thereof, which conprises converting a conpound of Forrmula [I1]: MeQ,
, @ OH Ghmpowtndr ¢LR] mmlbwednbystmdddteidreﬂqx booaydlemgs up, thad relselatiingr

synbol s are t he sa as define into._a .conpound of 10 Formula [Ia]
; Q?@@ ‘ﬁ\ﬁ[iaﬁowwéogﬁb WRnbofls are the same as defined

above followed by converting the esterl f| ed carboxyl group of the
resulting conmpound [la] into a carboxyl group, if necessary, and foll owed
15 by conver¥i® the r&EW ting conpound into a pharmaceutically acceptable
salt- thereof, if further desired. 14. The process according to claim 13,
wherein the conversi on of the conpound [I1] to the conpound [la] conprises
oxi di ziwigetditn 54 WO H2¢183AKRCHAISRL/ 26594 conpound [11], followed by
reductively condensing the resulting conpound with a conpound of Fornul a
[IV]: Y-OH[IV] 5 wherein Yis a O _6 alkyl group. 15. The process

according tp,&l 3iOLd3s WOELLAINY heoceﬂg%swn Qﬁerétﬂﬁ EHEPQBH@eElsHBnt @t he

compound [la] conprises converting the 0 conpound [1I] into a conpound of
For nul ath&/] compound [II] to the compound [Ia]l] comprises converting the

10 compound [II] into a compound of Formula [V]:

MeO O Q-Z
X1 o O OMe [V]

H
X2

wherein X' is a halogen atom, X? is a halogen atom, Q is a -CH,-
group or a - (CH,),- group, Z is a leaving group, and CO,R* is a
egsterified carboxyl group, followed by reacting the resulting

15 compound [V] with a compound of Formula [IV]:
Y-0OH [TIV]

wherein Y is a C, , alkyl group.

20
16. The process according to claim 13, wherein the conversion of
the compound [II] to the compound [Ia] comprises alkylating the
compound [II] with a compound of Formula [VI]:

25 Y-2Z2 [VI]

wherein Y is a C, alkyl group.
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MO QZ 0 x Ov [V] wherein X1 is a halogen atom X2 is a halogen atom Q
is a-CH2- group or a - (CH2) 2- group, Zis a leaving group, and CO2RL is
a esteriwoerissar boxyl group, followed by reacting the reBOTURMIR6SUS
conpound [V] with a conmpound of Forrmula [IV] : Y-OH[IV] wherein Y is a
C1_6 al kyl gieup.TR8 1§ro&'€§spr 8eeST-daee0r HNg d1%yiGh aim 13, wwheeehn the
conversion of the conpound [I1] to the conpound [la] conprises alkylating
the corpoveEsion]ofi thea argsourt 6FIFokpultae \@amp@gidy- FIaY Fomé“lﬂ-éﬁﬁ Y
is a Ci | 2 2 U 4 r

accordi ng I@’(Jr a?m&ﬁg S eér/\le?lmg (@3 vgloér?veér s‘?sg%f{ %qu‘ofghoeflc?c?r-ggﬁlnag ] to t he
conpound [la] conprises condensing the conmpound [I1] wnth a conpound of
ForrEr)uIa [l\/]§ gHY-C]-I [{I\Q] wherein Y is a C1_6 al kyl group. 53

wherein Y is a C,, alkyl group.
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