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Integrins are cell surface heterodimeric proteins comprising a and B chains, involved in the
inflammatory process. The a4-integrins, which include a4p1 (also known as very late
25 antigen-4 (VLA-4) or CD49d/CD29) and a4f7, are expressed mainly on leukocytes other
than neutrophils (eg. eosinophils, T- and B-lymphocytes, basophils and mast cells). The
adhesion molecule ligands for a4-integrins include (i) the vaﬁcular cell adhesion molecule
(VCAM-1; CD106), (ii) a sequence within the alternatively spliced connecting segment-1
(CS-1) in fibronectin (an extracellular matrix protein), and (ii) a site on the mucosal
30 addressin cell adhesion molecule (MAJCAM). Under . normal conditions, VCAM-1 is
minimally expressed in the vasculature, however, upregulation of VCAM-1 on endothelial
cells occurs near sites of inflammation. VCAM-1 has also been identified on a range of non-
vascular cells including dendritic cells, bone marrow stromal cells, synoviocytes, astrocytes

and some cortical neurons. MAJCAM expression is predominantly associated with gut tissue
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models. Additionally, anti-a4-mAbs have also been shown to be efficacious in (i) rat and
mouse models of expeﬁmental allel_'gic encephalomyelitis (co-nsidered to be a model of th.
T-cell dependent autoimmune disease, multiple sclerosis), (i) mouse models of contact
hypersensitivity, (iii) colitis in the Cotton-top tamarin, relevant to inflammatory bowel disease
25 (Podolsky et al, 1993), and (iv) insulin dependent diabetes mellitus in the non-obese diabetic
mouse (Baron ef al, 1994). Fibronectin-derived peptides which are thought to block a4-
integrin function have shown efficacy in mouse contact hypersensitivity (Ferguson et al,
1991) and in rat adjuvant arthritis (Wahl et al, 1994).

30 International patent application numbers WO 98/53814, WO 98/53817 and WO 98/53818
(Merck) describe the use of heterocyclic amide compounds, -biarylalkanoic acids and
sulphonamide compounds, respectively, as VLA-4 and/or ad/B7 antagonists. WO 98/54207
(Celltech) describes the use of tyrosine derivatives to inhibit the binding of a4 integrins to

their ligands for the treatment and prophylaxis cf immune or anti-inflammatory disorders.
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- wherein R' and R? independently represent

15 () -C1¢ alkyl, -C; 4 cycloalkyi or -C,_, alkylC, 4 cycloalkyl,
or such a group in which alkyl or cycloalkyl is substituted by one or more halogen, -CN, nitro,
hydroxy or -OC, salkyt groups;
(ii) -(CH,).Ar' or -(CH,),OAr"; .
or NR'R? together represent pyrrolidinyl, piperidinyi, piperazinyl, thiomorpholinyl, morpholinyi
20 or azepinyl, or such a group fused to a benzene ring, optionally substituted by one or more
«(COJ(CH)ATr!, -(CO),Cy6 alkylAr'Ar?, -(CO),C, calkyl, -(CH,);,OH, -(CH,),O(CH,),OH,
~(CH,),0C,; alkyl, -O(CH,)Ar", -(CH,),SO,Ar", piperidin-1-yl, -(CH,),CONR®R?,
-NR™(CO),(CH,)ATr", -NR'(C0),C,,alkylC; s cycloalkyl, -NR'"(CO),C, ¢ alkyldiC, s cycloalkyl,
-CONR™(CH,)Ar", halogen, -NHSO,C, salkyl, -SO,NR™R", -80,C, alkyl or -SO,Ar? groups;
25 R? represents -C,¢alkyINHC(=NH)NH,, -C,.salkenylNHC(=NH)NH,,
-C2ealkynyINHC(=NH)NH,, -C, salkyINR*R®, -(CH,),CONR"R®, -(CH,),COC,salkyl,
-(CH,);CHNR™CONR®R?, -(CH,),NR™®*CONR"R, -(CH,){NR"Ar, -(CH,),CONR"A,
-(CH;),COOR™, -(CH,)Ar, -O(CH,).Ar, -(CH,)sCO(CH,), Ar® or -(CH,),OAr:
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heteroatoms selected from O, N and S optionally substituted by one or more halogen,
Cyealkyl, hydroxy, -OC, salkyl, CF, nitro, -Ar? or -OAR groups;

Ar represents phenyl optionally substituted by one or more halogen, -C, ¢alkyl, hydroxy,

25 -OC,6alkyl, -CF; or nitro groups;

AP represents phenyl, a 5 or 6 membered heterocyclic aromatic ring containing 1 to 3
heteroatoms selected from O, N or S, or such a group fused to a benzene ring, optionally
substituted by one or more -CO(CH,)Ar*, -(CH,),Ar*, -(CH,),COAr, -(CO),C, alkyl,
-(CO),C,¢ alkenyl, -(C0),C.. alkynyl, -(CO),C,scycloalkyl, -(C0O),C,shaloalkyl, halogen,

30 -COCH,CN, -(CH,),NR"R"’, -(CH,), NHC(=NH)NH,, -CYNR'"(CO),R", -(CH,),NR'> COR?™,
-(CH,),CONR™R?, -(CH,),NR**CONR"R?, ~(CH,),CONR'S(CH,)NR" RZ,
-(CH,),SO,NR*R?, -(CH,),SO,NR*COAPR, -(CH,),NR'*SO,R™, -SO,R"™, -SOR", -(CH,),OH,
-COOR?'", -CHO, -0C,_,alkyl, -O(CH_)\NR¥R?%, -O(CH,);NHC(=NH)NH,, |
-O(CH,),CONR™R"", -O(CH,),COOR?, -O(CH,),0Ar, -O(CH,),Ar%, 3-phenyl-2-pyrazolin-5-

35 one or 4,5-dihydro-3(2H)-pyridazinone groups; '
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pyrim di d.eg apquuddepcendémﬂyanpre’b;eﬁt 4ot Bj ad| azole and pyrrole. 20 Specific
exanpl es etero§¥cl ic aromatic rings that Ar3 may
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repr esenjtandpdepghdenty rereasil £ igfegar 2 tol: 6 menbered heterocyclic aromatic
g@ fused to a benzene ring that Ar3 may represent includes benzofuran.
i

f i cMdRdgrandently represents arifteges® taek er ocyclic aromatic rings that Ar4
may reprﬁﬁ&éﬁend%ﬁtw Flafdré%tsleﬁm‘}e/éeé? gigzol e, 1,2, 3-thiadiazole,

1, 2, 4- oxadi azol e and pyrazole preféer R and R2 to be defined such that
NR R2 t ot $adts anshsalvaten thergedr i di nyl,  pi perazinyl, thionorpholinyl,

nmor phol i nyl or 1,2, 3, 4- tetrahydr0|soquinoline optionally substituted by a
-(CO" (CH2)1Ar', -(CO"C,.6alkyl, -(CH2)tCONRBRI, -NRLO(COn(CH2),Ar', 30
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that NR :R?xazo@en [Be4-thiagiazmie,nt, 3, 3-thRidpizole], 1\ 4-GiadvdRy, 421 AkadBsdi®RAl! Y
N-substitute -(CO" C .6 al kyl (especially -COCH3), piperazinyl

N- subst ifY -(CO" (CH2), Ar’ (especially -COphenyl and
- ( CO) 2- f3perind éxamples of § or 6 membered heterocyclic aromatic rings that Ar* may represent

include pyrimidine, pyridine, furan, 1,2 4-thiadiazole and pyrrole.

20 Specific examples of 5 or 6 membered heterocyclic aromatic rings that Ar® may represent
include thiazole and pyridine. Phenyl fused to a benzene ring represents naphthyl. An
example of a § or 6 membered heterocyclic aromatic ring fused to a benzene ring that Ar®
may represent includes benzofuran.

Specific examples of 5 or 6 membered heterocyclic aromatic rings that Ar* may represent

25 include 1,3,4-thiadiazole, 1,2,3-thiadiazole, 1,2,4-oxadiazole and pyrazole.

We prefer R' and R? to be defined such that NR'R? together represent piperidinyl,
piperazinyl, thiomorpholiny!, morpholinyl or 1,2,3,4-tetrahydroisoquinoline optionally
substituted by a -(CO), (CH,)Ar', -(CO),C,salkyl, -(CH,),CONR®R®, -NR'"(CO),(CH,)Ar',
30 -NR'?(C0),C,. alkylC,, cycloalkyl, -NR™(CO),C, alkyldiC, cycloalkyl, -(CH,),0C, ¢ alkyl,
-(CH,).O(CH,),OH, piperidin-1-yl, -(CH,),OH or -CONR™(CH,).Ar' group.
We particularly prefer R and R? to be defined such that NR'R? together represents
morpholinyl or piperazinyl optionally N-substituted by -(C0),C, alkyl (especially -COCH,),
piperazinyl N-substituted by -(CO),(CH,)Ar’ (especially -COphenyl and -(CO),-furanyt),
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repr ese&sg?@%c 2, 4-im dazol i di nedi one-3-yl, -(CH2) thi S%dfERIEAIWIone- 3-
yl, -(CH2).Ar3, -Q(CH2)Ar3, -(CH2)dOAr3 or -(CH2)Zdi benzof uran,
particularly -OCH2Ar3, 5 -CH2OAr3 or di enzofuran, especially -CH2OAr3 or

[ - i b f ticularl
ai benz of AP AR SEBeREH-RRFIC O (s espeaby-NHEOM avenylar piperidiny

_ . _ o sents - (CH2)
(parti cudubstitutelt by Her;RCONRPR (re%@?m esent -(CH2) (2,4-

2, 4-im | i di nedi one, we pre I T . : \ :

i m d:arzn ol 3?9@3}@2@5 O@r;%??&)e"{ d&tlc&ﬂ-mdgzohdiggdwne-a-yn qggf)éfm?fmggg?g%g%)n i
10 Wh gse - 2 | hen-9-.0ne, we pref.

1 gy e LD Aok ON B R R St G5
- - t hi-BkhAARr-dibenzefigary,| especittly 1@Hh0AeSmadibéndofurahef er R3 to represen

- CH2QAr ) 4 present -C -6al kyl, RS to represent hydrogen or
f or R4Ré’,\,h¥€§egﬁgerr8£%\n h@hi—i-&gﬁ%c’g‘brﬁ"KBéWEWF'hEQZ%P@;‘%\Mthﬁé?,lt too forma .
o (p%ﬁfcﬁﬁﬂ??—%rﬁzﬁbgﬁjr%gﬁ? o] represgnt -C, . al kyl,

' | v, hyd Ve particularly ]
gﬁgr 1E B?%’hﬁd’ ég“g‘%gze(&"bk' -infigagidi|gdiongewe prafer lﬁtol reprasehe -(GM,) @, 4-
i findvieh f i RG> b . hydragen. _
:)ger{ ?gﬁlr“glro]a% refer %@2&%@@?@“%@?,{1ﬂgfd??él@i@é%%nﬁyggﬁ_ orientation shown
i 10 or myVher Bf)eep.remtﬂs(CH@c-mimmmom we prefertt to' rePleseh) O N 20 R2 W

refer E . Qs 20 (Ae. or - LOHD. M N 12C_:QC,-6aIkyI. Ve
gspeci al Cyﬁ%r(g @g E@ a%gg%@agﬁn{%%{%p&g;ﬁh?x_ %Qﬁe@_ﬁ'?-or NRSR9
t oget heWe most eme@mlmpregfépa?iodbpudsemr-migﬁmg’ll di nyl, pa”]' fU| arl %/i cularly
| peri di refer RO to represent hydrogen or ne yl, particu
ﬁygr oge rwé/brféevﬁﬂﬁ eP'EP e'ﬂé"cﬁ)algﬂpée?erﬁf’reﬁ?a? Rysspgest ofrfee RYR®, togethrer méthl tae | y
hydr ogenarbon to which they are attached, to form a cyclohexyl! ring, and for R® to represent '
15 hydrogen or methyl (particularly hydrogen).
We particularly prefer R* to represent -C, ¢ alkyl, and for R® and R® to represent hydrogen.
We especially prefer R*to represent -CH,CHMe, and for R® and R® to represent hydrogen.

We particularly prefer R* and R® to have the stereochemical orientation shown in formula
(1a):
R4 RS

/U\ chozH

6 O é o
\©\OJJ\N/ R )
L,

We prefer R’ to represent -(CH,) A2 or -(CH,),NR"COC, ; alkyl.

We especially prefer R® and R® each to represent hydrogen or for NR®R?® together to

P
P
D—Z

20

represent piperidinyl or pyrrolidinyl, particularly piperidinyl.

We prefer R" to répresent hydrogen or methyl, particularly hydrogen.
25 We prefer R'" to represent hydrogen or methyl, particularly hydrogen.

We prefer R to represent.-hydrogen or methyl, particularly hydrogen.

We prefer R™ to represent hydrogen or methyl, particularly hydrogen.

We prefer R™ to represent hydrogen or methyl, particularly hydrogen.

We prefer R to represent hydrogen or -C, alkyl, particularly hydrogen.



We prefer R12 to represent hydrogen or nethyl, particularly hydrogen. W
prefer R13 to represent hydrogen or nethyl, particularly hydrcngsszUN @03
prefer Rl4 to represent hydrogen or nethyl, particularly hydrogen.

prefer RYO P37y esent hydrogen or -C, .s alkyl, particul HTHERPHP®Een. O 6
JUN 2003 WD 00/ 37444 PCTIEP99/1 0000 7 We prefer R16 to represent
hydrogen, -C, -4alkyl or -C2., alkenyl, péarticularly hydrogen or propenyl.
W prefer, RL7 to represent hydrogen, -C, -4alkyl or -C2_, alkenyl,

particul &F¢Hr Qf?ro‘?{gé‘g Fﬁpr?ﬁﬁ"ﬁp}’dr°8?“vp¢®pé'kx‘qu -G..\atkenyk fparticRizsly thydrogenes ent
hydrogenpggpéﬁgphyl, particularly hydrogen. W prefer R19 to represent

hydr ogen or -C, -, _alkyl, particularly -C .,, alkyl, especially nethyl. W
" prefer RY¥e peeferdpY e eapresentinyryegero -Chpalkyllor -Gardikenyl, pakticulayig h98R%gen ViBethyl
pref er I;Néép'tog)ehglpresent hydrogen or nethyl, particularly hydrogen. W
prefer tOo represent hydrogen, -C -4alkyl or -(CH2)Ar4 or for NRL5R22

t ogét her Weoprefér R'8 fo espessienphyiizogahi ovyrhethply bamiciidiy i dréged0r phol i nyl . W
especi aI%gr?f §,QE15 and 2. to be defined such that NRt5R22 toget her
represen SIS T IR epreseplhygiregen orxCrs atkyl partiedarly -G,u sy, espedialiydinathybr
phenyl ople prefdriR® & iprdskH 6t RERY bgg, or fluorine) or
-OC, . s alkyl. 15 \e %?efser I%irzljzr eo repregégfsﬁﬁl#g@géﬁr%%éd phenyl . W prefer
Ara to r ¥ eianR pheiepresentipsiregan ermetbyiz particalaripbydroged.| y substituted by

one or p 15 - SR22, = 2) bNR75S02R19,
"SozR10, "R 60 SPisson el e AR PRI 8 e Bl
hal@gen, rep(sient bpergingRewToliginyhemmorppolimy.r azol i n- 5- one- 2-yl or

4, 5- di hydf.o- - RVI dazi nones 6- vl oups. Leularly prefer 20 Ara
to repr e%n?s%%ﬁ’ﬁ%yﬁyeééfqﬁaSHﬁﬁﬁf|‘°A%t‘?%{ﬁsﬁgy°’§%§§@%5ﬁ2§agwer (fegseots | al kyl
- (CO) aC pipgndingl kyl , hal ogen, -(CH2) YCOAr4 or -(CH2)bCONR 5R22. W nost
particul grl refer Ara to represent phenyl substituted" by n-propyl,
tertiar y‘%{?ﬁﬁﬁf%c% FBW@WI“,"@”OBY'H’%’F"”EW%EW loptipnatipsHipstituted by hajdgeor(eg.
napht hyl ctioriss or fillofifleor -6 Byl di n-1- YI. 25 W prefer Ar4 to represent
phgyl or furanﬁgpt lonally substituted by hal ogen, especially

un n

bst i YgtREgfep AEnipI representunsubsigutpd ehemyle to represent | or 2. Ve prefer
n to repnesesfer Arito rdpre¥éntPhehfr ndpHtfyl bf BESRitan Qpfdnatly sBAL 1Sy lb‘i’}roln\é oF

more -(CH,),COAr, -COOR", -(CH,),SO,NR"R%, -(CH,),NR"SO,R®, -SO,R", (C0),C,s
alkenyl, -(CO),C,s alkyl, (CO),C,cycloalkyl, halogen, -(CH,),CONR"R%, 3-phenyl-2-
pyrazolin-5-one-2-yl or 4,5-dihydro-3(2H)-pyridazinone-6-yl groups. We particularly prefer
20 Ar to represent phenyl or naphthyl optionally substituted by -(CO),C,5 alkyl, -(CO).,C,s
cycloalkyl, halogen, ~(CH,),COA or ~(CH,),CONR"RZ.
We most particularly prefer Ar® to represent phenyl substituted by n-propyl|, tertiary butyl,
cyclohexyl, iodine, -COphenyl or COpiperidin-1-yl or naphthy! §ubstituted by COpiperidin-1-
yl. _
25 We prefer Ar* to represent phenyl or furan optionally substituted by halogen, especially
unsubstituted phenyl! or furan.
We prefer e to represent 1 or 2.
We prefer n to represent 0 or 1.
We prefer r to represent 0 or 1, particularly 1.
30 We prefer p to represent 2.
We prefer t to represent 0, 1 or 3, particularly 0 or 1, especially 0.
We prefer h to represent 1 or 2, particularly 2.
We prefer d to represent 1.
We prefer m to represent 0 or 1, particularly 1.

35 We prefer c to represent 0 or 1, particularly 1.



30 W prefer p to represent 2. W prefer t to represent 0, 1 of 53JN 2003
particularly 0 or 1, especially 0. W prefer h to represent 1 or 9,

parti cul & prefer d to represent 1. We prefer mto represent 0 or
1, partig{ﬁ%r Y41 '35 v prefer c to represent 0 or 1, pa?‘FT@ﬁ?%WOS}O 1. 06
JUN 2003 WD 00/ 37444 PCT/EP99/10000 8 We prefer f to represent 1. W '
prefer q to represent 1 or 2, particularBy 1. W prefer u to represent 1.

W pref er r esent or 2, particularly 1. 5 W prefer x to
repr esentwglpgée'tlﬁgﬂsprtefﬁrﬂfl arly 1. W prefer a to represent 0. W prefer y

to repredNapréfeod tolreppsteht ¢4l ar pattiCulariy prefer b to represent 0 or 1,
parti cul refer | to represent 2 or 3, particularly 2. 10 W

%l% 0. Wop
prefer z %% Feéﬁrr‘éﬁ%rﬁprf@eﬁﬂ-_l, particularly 0. W prefer k to represent 1.

W pref esnws pidter & IS ef to represent 1. W prefer Xto
repr.esent o>‘<)y en. %?év%"gﬂgfgfp%{' lé)'srﬁl)ég'resent oxygen. The nost preferred

conpPound¥Ve preferniol rapiessentd er. 1, particutarly 1.

(2S)-2-[ W%E}e-f%rié%%Fégeﬁ%ﬁt%)phenoxy) acet yl ] am no} - 4- net hyl

pent anoy n ‘mor phol i nyl car bonyl ) oxy] phenyl } pr opanoi ¢ aci d;
20 (29) - WVd pletss)y to-reprasent-Ol dret, tpaklisudryigienoxy] acet yl } ami no) - 4- et hy|

ent ano am nol-3-{4-[(4-_ norpholinylcarbonyl)ox henyl } propanoi ¢ aci d;
?23)‘3-%/ 'S PY z@r}&b@t%Pte%éntOor1,%articula¥'ly 0. yl') oxy] phenyl } prop

- Pi per azing poefe] BOFSprd Y 2 BP8NYAdicdady £2S) - 2- ({2-[2- (tert- .

but yl )phenoxyl{acet yl'}am no) - 4- net ﬁy?pent anoyl ] am no} pr opanoi ¢ aci d;

(2% - 2- [ Wexrseler ztp zepresanyt @) astle pgttishianigdy ) acet yl | ami no) - 4- net hyl

pent anoy LB 13 2 25 nor phol i nyl car bonyl ) oxy] phenyl } pr opanoi c
aci d: (gosfﬁ-izef?((‘géﬁé’§§ﬁ[\¢éﬁhy| _2-{[ 2- (2- met hyl phenoxy) acet yI ] ami no}

pent anoyWeaprefes|s-t8 répre$drt 0. nor phol i nyl car bonyl ) oxy] phenyl } pr opanoi ¢ aci d;

(2S) - 2- {‘He ) ﬁ%- (tézr?é(%fé%zr t - but yl ) phenoxy] acet yl } am no) - 4- net hyl

pent anoy
We prefer X to represent oxygen.

15 We prefer Y to represent oxygen.

The most preferred compounds of formula (1) are:
(28)-2—[((28)-2-{[2-(2-!odophenoxy)acetyl]amino}-4-methyl pentanoyl)amino]-3-{4-[(4-
morpholinylcarbonyl)oxy]phenyl}propanoic acid:

20 (28)—2-{[(28)-2-({2-[2-(Tert-butyl)phenoxy]acetyl}amino)-4-methy| pentanoyllamino}-3-{4-{(4-
morpholinylcarbonyl)oxy)phenyl}propanoic acid:

(2S5)-3-(4-{[(4-Acetyl-1 -piperazinyl)carbonyl]oxy}phenyl)—Z-{[(ZS)-2-({2-[2-(tert-
butyl)phenoxy]acetyl}amino)-4-methylpentanoyl]amino}propanoic acid;
(28)-2-[((28)-2-{[2-(2—Cyclohexylphenoxy)acetyl]amino}-4-methyl pentanoyl)amino}-3-{4-[(4-

25 morpholinylcarbonyl)oxy]phenyl}propanoic acid:
(28)-2—[((28)—4~Methyl-2—{[2-(2-methylphenoxy)acetyl]amino} pentanoyl)amino]-3-{4-[(4-
morpholinylcarbonyl)oxy]phenyi}propanoic acid:
(2S)—2-{[(2S)-2-({2-[2-(Tert-butyl)phenoxy]acetyl}amino)—4-methyl pentanoyljamino}-3-{4-[({4-

' [(2-phenylacetyl)amino]-1-piperidinyl}carbonyl) oxy} phenyl}propanoic acid:

30 (28)-3—(4-{[(4-Acetyl-1-piperazinyl)carbonyl]oxy}phenyl)-z-[((zS)~4-methyl-2-{[2-(2-
methylphenoxy)acetyl]amino}pentanoyl)amino]propanoic acid;
(28)-3—(4-{[(4-Benzoyl—1-piperazinyl)carbonyl]oxy}phenyl)—Z-{[(28)—2-({2-[2-(tert—
butyl)phenoxy]acetyl}amino)-4-methylpentanoyl]amino}propanoic acid;
(28)-3-(4-{[(4—Acetyl-1-piperazinyl)carbonyI]oxy}phenyl)-2-({(2$)-2-[(dibenzo[b,d]furan-4-

35 ylcarbonyl)amino]-4-methylpentanoyl}amino)propanoic acid; '



[(2 phenyl acetyl ) ami no] - 1- pi peri di nyl }car bonyl ) oxy] phenyl }progogmorﬁ: Z%BEild;
(28) 3-(4-{] (4- Acetyl - 1- pi perazi nyl ) car bonyl ] oxy} phenyl)-2-] ((2 4- et hyl -
2-{[ 2- (2%, r{%é A phenoxy) acet yl ] am no} pent anoyl ) am no] pr opd’ﬁ%‘?ﬁ?%)é?(@?
(29)-3-(4-{[ (4-Benzoyl -

- pi per azi nyl ) car bonyl ] oxy} phenyl ) - 2- {[(BB)-2-((2-[2-(tert-

but yl ) ph 4- et h t | ] d
R B IR S AU N TR SO LI R

I Per az{iraar. iﬁ@bﬁz]r@f}é’ér@&@ﬂ%&})‘pﬂéﬁilﬁ@agorua@icpenzo[b dlfuran-4 35
yl car bon am nol - 4- net hyl pentanoyl } am no) propanorc acid; 0 6 JUN 2003 WD
00/ 37444 (225 }Zj[ﬂ.@)gg'nzoﬁ) d]furan-4-ylcarbonyl)amino}-4-methyl pentanoyl}amino)-3-[4-({[4-

2S) - 2- 2 t am no) - 4- et hyl
f)en% anoil yf&éégia%%{?{ajﬁ&z@%&? ﬁ\?ﬂ% éLﬁtg?ﬁ%@yl ] car bonyl } oxy) phenyl ]
E)r2 (égnagm( @Sagr-(é-z{[m Benzoyl-1 -prpergzmyl)carbonyl]loxy}phenyl) -2- [((28)-4-methylt2r;{[2 (2-
car bon am no] - 4- net hyl
pent anoﬁ%wpﬁ'w&&%%%@%ﬁ d}(’é"t?ﬂ?l&ﬁ") X‘i]pfﬁﬂ?é‘roé‘z%%l ] car bonyl } oxy) phenyl ]
pr opanoi (Qsé)uzl-[dv({[lfl(Amrnocarbonyl) 1-p|pend|nyl]carbony| oxy)phenyl] 2-[((2S)-4-m t}21
Benzoyl - 1- pi per azi nyl ) car.bony phenyl) - 2-[ (? §I) rret hyl

Egs{[g (éeWﬁWmeﬁwpth%|mwmrml9a #ifno] propan0| c acid;
0| S T

4- et hyl enoxy acet
acl®: gfk}argor(y,ﬂ)aquiABag&w@bnmnpyl}amrno)propanorc acrd;

5?22&2%«%@#2@{ AR dorRarbr iR Bttt 2 -
(25) 3- [[(ldlbffr{zéfb(ﬂfurmalfdmwnﬂy))aﬁﬂrmlﬂehetﬂiylvﬂnlmb@rﬁwio) propapbiertld - 2- ({ (29) -
2- [(diben Cgﬁfjf"‘g a%hﬁa[vggasigé’ gr bonyl ) am no] - 4- et hyl pent anoyl } am no)

propanm%n sol vates thereof. 15 The foll owi ng conpounds
are aI so particularly preferred

Ami nocar bonyl ) - 1- pi.per i di nyl ] car bonyl } oxy) phenyl ] - 2-[ ((2S) -
2 1{ 2 ﬁ‘%éh%‘ﬂé)g FRERBYRAS B39 %ﬁﬂ'ﬂﬂ?’lyélp"r?gﬁt pent anoyl ) ami no] propanoi ¢

aci d; (25)-3-[4-({[4-(Aminocarbonyl)-1-piperidinyl]jcarbonyl}oxy)phenyl)-2-[((2S)-2-{[2-(2-
(25)-2-{[(2S) é [4 Am)rroca?rpbon Iy)]pheno);(} g)cpet 1 | 3 j[ t hyl pent ano

yl Jam n eneoylfb.?"%n)é%t& m@ehf‘ﬁﬁ?fpr'?e'ltabprdmlaphgrropeml@ewyr } oxy)
phenyl ] RQQP 9 @?{‘2% (Rﬁ)uno;lagboiryl)pheérro?(y aceﬁyi}grer‘rrrrbog rlnfth% p)enﬁgﬁyllhmlgo}-? (29) -

(2S) - 3- &;( (‘Am nocar bon
2- ({2- [14(( ammgmrppmtbhbﬁw}im&q%rbqrwpm)phenyﬂpnwpapeqaaudoyl ] am no}

B B e B e e N RS L e e A
advant adnmdbhpmw]aceyyl}hmncam mretl’arlwdtamdl]mnm} propzndieracid) m ni m se

potentr Suitable salts of the compounds of formula (I)
I ncl ude prh ﬂgﬁﬁa §§{Fﬁse§t CC8bt abl e salts such as alkali metal salts, for

exanpl e cal cium sodiumand potassiumsalts and salts with

(trishy ereth I am nonet hane. Ot her salts of the conpounds of formula
(1) incl go&qetér erred compounds are characterised by low oral bioavailability which is an

25 advantageous property for an inhaled medicine in order to minimise potential side effects.

Suitable salts of the compounds of formula (1) include physiologically acceptable salts such
as alkali metal salts, for example calcium, sodium and potassium salts and salts with
(trishydroxymethyl)aminomethane. Other salts of the compounds of formula (i) include salts
30 which may not be physiologically acceptable but may be usefut in the preparation of
compounds of formula (I) and physiologically acceptable salts thereof. If appropriate, acid
addition salts may be deriveq from inorganic or organic acids, for example hyd:ochlorides,
hydrobromides,' sulphates, phosphates, acetates, benzoates, citrates, succinates, lactates,
tartrates, fumarates, maleates, 1-hydroxynathanoate, methanesulphonate. Examples of

35 solvates include hydrates.



30 which may not be physiol ogically acceptable but nmay be usefulpign t“e
preparation of conmpounds of forrmula (1) and physiologically acélﬁtéu 2003
salts t Jf appropriate, acid a addition salts may _be derived from
i nor gani'C 018t gani ¢ acids, for exanple hydrochlorides, BGGESBYHNYes,
~sul phat es, phosphates, acetates, benzoates, citrates, succinates, |actates,
tartrates, fumarates, nal eates, 1- hydroiQnathanoate nmet hanesul phonat e.
Exanpl es of 35 solvates include hydrates. 0 6 JUN 2003 WD 00/ 37444

PCTI EP99/ 10000 10 When sidechains of conpounds of fornula (1) contain

chiral Yéwmn sidechdires oﬁnmmawﬂsﬂfc&ﬁﬂaa {(Ipcoritail ichirgiceptres, Qﬁé‘fdvgﬁﬁér?ext ds t

(1 ncl Udlﬁﬂ’% racetm xtures%c d di astereoi soners as we as to narvi gual
enant i ofi¥Yyrescah,epantjamers § "ﬁﬂ'& Egcegyc t’UWé%S)a?%ﬁﬁéﬁfﬁplsﬁméreramWell @b)tol n-
the for dividefl eRafiBrhéise e ﬁ%}#ﬁ la (1)
and salts and_sol vates the?*eéc?)g'mtg be E’?’ggg%%ggm RHW?%@H'@I@QJG% °$'"‘
de8cr i beba pafiigcthsinglerenaptiger.t uting a further aspect of this invention.
process according to the invention for preparing a conpound of formula (I

)
conprises: 10 (a) hydrolysis of a carboxylic acid ester of fornmula (I11) O
‘R4 R5 CODR cavmpounds26f @rmbiy () Jand salf¥l afll lsomaesse therddt, mB7 . beRBrepBfed BaRd. RS
are as bov Rls_a ca of form ng acarboxyllc aci d
ester; Hu%iltd[;é@?o(?g %3?8@?41%@5‘338# #ﬁumgp?g‘fr%ﬂrés??‘)t °\f/\7fli’1'sc'ﬁv¢f§l°pr ot ect ed.
15 In pAq&ee@ss(a&‘)coﬁﬂn@&ﬁm@lm@ﬁzoﬁf&tﬁréﬁéﬁr@ J"cé}ﬁﬁb%déf f&mfala )@érhw,s garoup
Jlljﬁh as rrebg or t- buty Hydrol ysis may either occur V|a AR agi are
pf8cess(@. Gydiolysis Qzﬂ%@afPPnﬂﬂclﬁﬂ%%@wféomla (Bny. water or via.an alkaline
route e.g. utilispngrsodigsm hydroxi de and nethanol. In an alternative solid
phase reaction, R/jmy\epregent a solid support functionalised wth 20
avai l abl e hydrox 0 . e\rrBLQQ Rf solid supports include resins such as
pol ystyfene m8sins ergin phenyl rings are provided w th hydroxy groups
via linkers. An exanpl e a dydrg y functionalised linker is
- CH2Q( 4- hydr oxynet hyl - phenyl ) (W& Resi n)oor an N-Fnoc amino acid acyl
ester of 3-nmethoxy-4-oxynethyl-p ‘ rretﬂy\at Edel% di vi iy} benzene
cross-1linked polystyrene (Sasrin

2
wherein R', R?, R®, R, R®and R® are as defined above and R is a group capable of forming a
carboxylic acid ester; or
(b) deprotecting a compound of formula (1) which is protected.
16
In process (a) an example of a suitable R group is a C.s alkyl group such as methyl or t-
butyl. Hydrolysis may either occur via an acidic process e.g. involving trifluoroacetic acid an.
water or via an alkaline route e.g. utilising sodium hydroxide and methanol. |
In an alternative solid phase reaction, R may represent a solid support functionalised with
20 available hydroxy groups. Examples of solid supports include resins such as polystyrene
resins wherein phenyl rings are provided with hydroxy groups via linkers. An example of a
hydroxy functionalised linker is -CH20(4-hydromeethyl—phenyI) (Wang Resin) or an N-Fmoc
amino acid acyl ester of 3-methoxy-4-oxymethyl-phenoxymethylated 1% divinylbenzene
cross-linked polystyrene (Sasrin resin).
25
" In process (b) examples of protecting groups and the means for their removal can be found
in T. W. Greene ‘Protective Groups in Organic Synthesis’ (J. Wiley and Sons, 1991).
Suitable amine protecting groups include sulphony! (e.g. tosyl), acyl (e.g. benzyloxycarbony!

or t-butoxycarbonyl) and arylalkyl (e.g. benzyl), which may be removed by hydrolysis or
30 hydrogenolysis as appropriate.



25 In process (b) exanples of protecting groups and the nmeans farethgir
rem)valo can be found in T. W Geene 'Protective Goups in Orggnﬁ cﬁm 2003
Synt hesi.s; /1l ey and Sons, 1991). Suitable am ne protectin roups
i%cl ude @8&&’%&1 | (e.g. tosyl), acyl (e.g. benzyl oxycar boﬁW’El’B‘?/l"%"o

t-but oxycarbonyl) and arylal kyl (e.g. benzyl), which may be renoved by
hydrol ysis or 30 hydrogenol ysis as appridpriate. 0 6 JUN 2003 WO 00/ 37444
PCT/ EP99/ 10000 11 Conpounds of fornmula (11) may be prepared foll ow ng
Schene 1; Schene | R4 RS H2N1/ CO2R HH COR (1) N I\l\/—llYZNpéozRP,(gT? R§4R5
RS O\  Cbinbbuhdsbt Briia (1) Rl bMprbbaréy il epfers HH (

HH P, NR O \IpHN~R CO2R O(I)Z E lﬁ%ﬁ(w I? B%_rh?ﬁrﬁ N2 00 (iv) R4 RS

{({-{{ OR4 R5 NI ~N CO2R (V) HH HX HR6 \| R~ANCO2R O\ '| = 0 Ra OH 4e 0 \
101 J-R (MI1) O-\N Scheme 1
R¢ RS
HzN\é/COZR o nvco,R
3 —_— P,NRS
(i E){
OH CO,H 2 \©\
: PINR™ (hy 2 i OH
R¢ RS
N cor (iii) R RS
PINR Y ~—F H_ cor
S i o N, ~ 0
, PNRE I ‘o
(V1) \©\OJLN/R \©\ 0 2
ke Vi) o

(iv)

R¢ RS o R¢ RS

HX.HR5N><[rn\E/COZR W - )LN><”/NYCOZR
o =

o RaiOH ke O o
Vi) \©\0J\N/R' - o \©\O/U\N/R'
l'-‘(z [Lz
d Step () In this Scheme we prefer R to represent methyl.

Compounds of formula (ill) and (IV) may be reacted under conventional conditions for
preparation of an amide. Desirably a coupling agent eg. WSCDI with or without HOBT in an
inert solvent such as MeCN or DMF is used. P,is an amine protecting group such as one
described previously under process (b). !n this Scheme we prefer P, to represent Boc.

10 Step (i) The conversion of formula (V) to (Vl) is suitably carried out with p-
nitrophenylchloroformate under conventional conditions eg. in the presence of an organic
base, eg. pyridine and an inert organic solvent such as DCM.

Step (iii) This reaction may be performed by combination of the reagents in a suitable
solvent, such as DCM in the presence of an organic base such as DIPEA.

15 Step (iv) This deprotection step may be performed under conventional conditions. When P,
represents Boc, it may be removed by treatment with acid e.g. 'a hydrohalic acid (HX) such
as HCI.
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Step (i) In this Scheme we prefer R to represent t-Bu. The reaction conditions for this step
are analogous to those for Scheme 1 step (i).
In compounds of formula (IV) in this Scheme we prefer P! to represent Cbz.

10 Step (i) This process comprises a two stage reaction, consisting of (a) treatment with a
carboxy! donor such as (Cl,CO),CO typically in the presence of an organic base such as
DIPEA and a suitable solvent, such as THF or DCM followed by (b) conversion to the
carbamate by treatment with R'R?NH in a process analogous to that described previously in
Scheme 1 step (iii).

15 Step (ii) This deprotection reaction can be performed under conventional conditions.
When P, represents Cbz, deprotection may be achieved by hydrogenolysis e.g. by treatment
with ammonium formate in the presence of Pd/C in a solvent such as ethanol. The reaction
may be worked up with acid, such as a hydrohalic acid to give the product as a hydrohalic
acid salt (e.g. the HCI salt).
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Step (i) P, is an amine protecting group such as one described previously and in this

Scheme we prefer P, to represent Fmoc. More preferably P, will be Boc.

5 A compound of formula (IX) may be reacted onto a suitable solid phase, such as a hydroxy
functionalised polystyrene resin (e.g. Wang or Sasrin resin) in the presence of 2,6-
dichlorobenzoy! chloride, pyridine and a suitable solvent, such as DMF.

Step (i) Removal of N-protecting group P, may be achieved under conventional
conditions; e.g. when P, represents Fmoc, by treatment with an organic base such as

10 piperidine in a suitable solvent, such as DMF or eg. when P, represents Boc, by treatment
with chlorotrimethylsilane and phenol in a suitable solvent such as DCM. '
Step (iii) In this Scheme, P; may suitably represent Fmoc. Alternatively, it may suitably
represent Boc. Reaction of a compound of formula (XI) with the compound of formula (IV) to
produce an amide, may be performed in the presence of a coupling agent, such as PyBop,

15 an organic base, such as DIPEA and a suitable solvent, such as DMF. '
Step (iv) This de-protection reaction may be performed under conventional conditions eg.
when P, represents Fmoc or Boc, under conditions analogous to those described above for
step (ii).

Step (v) A condensation reaction of formula (Xill) with the compound of formula RCO,H

20 may be performed in the presence of a suitable coupling agent, such as PyBop, an organic
base, such as DIPEA and a suitable solvent, such as DMF.

Step (vi) This step comprises an alkenyl chain cleavage reaction on the compound r’
formula (XIV) to produce a compound of formula (XV), eg. by the treatment with Pd(PH,),
and PhSiH, (or morpholine) in the presence of a stitable solvent, such as DCM.

25 Step (vi) The conversion of a compound of formula (XV) to a compound of formula (XV1) is
suitably performed by treatment with p-nitrophenyi chloroformate, under conventional
conditions, in the presence of an organic base, such as DIPEA and an inert organic solvent,
such as THF and/or DCM.

Step (vii) This reaction may be performed by combination of the reagents in the presence of

30 an organic base, such as DIPEA and suitable solvents, such as DCM and/or THF.

An alternative process for preparation of certain compounds of formula (If) is given in

Scheme 4 beiow:
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Step () in this Scheme we prefer P, to represent Fmoc.

This conversion may be achieved following processes analogous to those of Scheme 3
steps (i) to (iii).

5 Step (ii) An alkenyl! chain cleavage reaction may be performed by a process analogous to
Scheme 3 step (vi). |
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Step (ii) A p-nitrophenyl carbonate formation reaction, may be performed with reaction
conditions analogous to Scheme 3 step (vii).
Step (iv) The conversion of formula (XVIIl) to (XIX) can be performed by a reaction
analogous to Scheme 3 step (viii).
5 Step (v) This de-protection reaction may be performed using an analogous process to
Scheme 3 step (ii).
Step (vi) The conversion of formula (XX) to (Il) can be performed by a condensation
reaction in the presence of a suitable acid, employing a suitable coupling agent, such as
PyBop, an organic base, such as DIPEA and a solvent, such as DMF.
10 Compounds of formula (1) in which R® represents -(CH,);OAr* may alternatively be prepared
from compounds of formula (XX) following steps (vii) and (viii):
Step (vii) The conversion of formula (XX) to (XXI) can be performed by a condensation
reaction in the presence of a haloalkanoic acid (such as the bromo derivative i.e. Hal
represents bromine), employing a suitable coupling agent, such as DIC and a solvent, such
15 as DMF.
Step (vii)) In this step, the reaction of a compound of formula (XXI) with a compound of
formula Ar’-OH group may be undertaken in the presence of potassium carbonate, sodium

iodide and a suitable solvent, such as DMF.

20 Compounds of formula i, IV, IV, HNR'R?, R*COOH, IX, Hal(CH,),COOH and Ar-OH are

either known or may be prepared by known methods.

Compounds of the invention may be tested for in vitro and in vivo biological activity\ in
accordance with the following assays.
25
(1) Jurkat J6/VCAM-1 Adhesion Assay
This assay was used to investigate the interaction of the integrin VLA-4, expressed on the
Jurkat J6 (human lymphoblast cell line) cell membrane with VCAM-1. Polystyrene 96-well
microtitre plates were coated with human immunoglobulin G (IgG; Sigma Chemicals, UK,
30 Product No. 14506) at a concentration of 0.05mg ml™ in bicarbonate buffer (36mM NaHCO,
and 22mM Na,CO,, prepared in Dulbecco’s phosphate buffered saline at pH 9.8 (PBS);
Sigma Chemicals, UK, Product No. 14190-094) for 2 hours at 37°C. This solution was then

aspirated and the plates were washed twice with PBS.
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10 then concentrated to a small volume (Amicon stirred celi concentrators) until a concentration

Q

of 62.5ng ml" was obtained, calculated using the extinction coefficient value.

This solution of zzZVCAM-1 was then incubated overnight at 4°C in the IgG coated microtitre
plates with 3% bovine serum albumin (BSA) in PBS, followed by aspiration and two further

15 washes with PBS. A concentration of the Jurkat J6 cells (6 x 10° celis mr"), grown in cell
media RPMI 1640 (HyClone Ltd, Product No. B-9106-L) supplemented with 10% heat
inactivated foetal calf serum (FCS;_ Gibco BRL, Product No. 10099-075) and 2mM L-
glutamine, were labelled with 10uM of the fluorescent dye, 2, 7'-bis(2-carboxyethyl)-5-(e6)-
carboxyfiuorescein acetoxymethy! ester (BCECF-AM: Molecular Probes Inc, Product No. B-

20 1150) at 37°C for 10 minutes. The excess dye was then removed by centrifugation at 500xg
for 5 minutes and the cells were resuspended at a concentration of 1.2 x 107 cells ml" in
Hank’s balanced salt solution (HBSS; Gibco BRL, Product No. 1 4190-094).

Equal volumes of compounds (dissolved in an appropriate solvent and diluted in HBSS

25 containing 1mM MnCl,) and the iabelled Jurkat J6 cells, were added to the VCAM-1 coated
plates and adhesion was allowed to proceed for 30 minutes at 37°C. Non, or loosely
adhered cells, were removed by inversion of the plate and blotted with tissue paper. Two
washes with PBS and further blotting were then performed, before the addition of 2%
detergent (Triton-X®; Sigma Chemicals UK, Product No. X100). Counting was undertaken in

30 a Wallac Viktor™ Fluorimeter, where low fluorescence values were indicative of compounds
which had inhibited adhesion. All samples were assayed in singlicate and the following four
parameter curve fit, shown by Equation (1) was applied:

Equation (0
a-d

+ d
1+ %)
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20bl s 23)C a}rr\rlrjlgl)t%r? tO?Eosmophll In}iltratlon and Hyper-Reactivity in the Guinea Pig
In a method based on that described by Danahay ef al., 1997, ovalbumin sensitised guinea
pigs were dosed with mepyramine (30mg kg' ip) to “protect against anaphylac”
bronchospasm. Test compounds, dissolved in 0.9% saline, were given by the inhaled route
(30 minutes breathing of an aerosol of the compound) or the intra-tracheal route, 30 minutes

25 before and 6 hours after ovalbumin challenge (10 minutes breathing of an aerosol generated
from a 0.5% solution of ovalbumin). Hyper-reactivity of the airways to the thromboxane
mimetic U46619, was measured 24 hours after ovalbumin challenge in un-restrained
animals using a whole body plethysmograph (Buxco Ltd., USA). The guinea pigs were then
sacrificed and the lungs lavaged. Total and differential leukocyte counts were then obtained

30 for the bronchoalveolar lavage fluid and the percentage reduction in eosinophil accumulation
determined (Sanjar et al., 1992). Dexamethasone (200ug kg i.t) was used as a positive
control. Data was presented as the inhibitory effect of the specified dose expressed as a

percentage of the vehicle control response.

35 (4) RPMI 8866/MAJCAM-1 Adhesion Assay
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094).
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7.2, to renove
as psoriasis, allergic dermatitis and hypersensitivity reactions and diseases of the cent

nervous system which have an inflammatory component eg. Alzheimer’s disease, meningitis,

multiple sclerosis and AIDS dementia.

25
Further examples of disease states in which compounds of the invention have potentially
beneficial effects include cardiovascular conditions such as atherosclerosis, peripheral
vascular disease and idiopathic hypereosinophilic syndrome.
Compounds of the invention may be useful as immunosuppressive agents and so have use
30 in the treatment of auto-immune diseases such as allograft tissue rejection after

transplantation, rheumatoid arthritis and diabetes.
Compounds of the invention may also be useful in inhibiting metastasis.
Diseases of principal interest include asthma, COPD and inflammatory diseases of the upper

respiratory tract involving seasonal and perennial rhinitis.



20 anmoni um thi ocyanate. The purified zzMAdCAM 1 was then conceft§ af pd 2|, 2
small volune (Am con stirred cell concentrators) until a concentrati on 0
0.5ng mM'' was obtained, calculated using the extinction coefficient

value. TYR&/ESMition of zzMAACAM 1 was diluted 1: 2500 andPEHERIY18Wbat ed
overnight at 4Cin the 25 1gG coated mcrotitre plates with 3% bovi ne
serum al bum n (BSA) i n PBS fol l owed by 2taspiration and two further washes

wi th PBS. Aconcentr f the RPM 8866 cells (3 x 106 cells m-"),
grown in 'E8f b%%ﬁrsc' 3?? g il Biike prtdhatpiefararge hereingodergment extends to
suppl errerﬁreawmmaslw%l aeme frédfleht & dthtliSRd PéoriftidnsSer um (FCS; G bco BRL,

Pr oduct . 10099-075) and 2mM L-gl utam ne, were |l abelled wth 10M of the
f1 uor esce‘}ﬁ m@jptionegt aboye, gempeunds.of JpmHyily € 1aye Mseful 26 phamnaneutitals,cingrartdutar

acet Oxyﬁrask%tl-|ﬁﬁérﬁﬁqa(o$§:$%:ntéM Mol ecul ar  Probes Inc, Product No. B-1150)
at 37C for 10 m nutes e excess dye was then removed by centrifugation

at 300xg for 5 minutes and the cells were resuspended at a concentration

f6x 1 It sal HBSS; G bco BRL,
o odust NS i Byl il BERSuRnaR R BREP S &5 e a Sopbewmbot formwgn e a
Equal volmyemlo@fcanpmmdﬂe 6alit 96 8bIVEIE théreanNforRRE QR R&ﬁﬂr@rggggm@r& p%ﬁﬂ:u‘fgr‘y%Ed

in HBSS  containi ng{ 'gﬂ and the | abell ed
added t o g e Eat'e@ﬁ)%l‘f’ infammatory ganditienssi on was al | oned to proceed

for 30 mnutes at 37C. Non, or loosely adhered cells, were renoved by
inversion of the plate and blotted with tissue paper. Two 5 washes wi th PBS
and & ur t Mecording to arpthes aspegbaf therihventied, thees ds eravivedattiei useoof afcordpound of

det X100 t
nder ¢ akio/ T (g P%vs@%@%%x%%&@%ﬁs%&rle”é%erstwﬁBs)ag@%&a%e%ev” H fes
wer e i ndimexti¢aneerd fordberpreatnumnt ofvbatEmtshaith infilanbhidtey cadbiisheon. Al |l sanpl es

were assayed in singlicate and the followi ng four paraneter curve fit,
shown by Equation (I) (above) was applied. Werein the maxi rum and 10

m ni mum Vabfashare ditbomtve aspst akré & prabiged ammbthoti ier RS RRT ofSP RRRURD
in the, ejiengewt%fa% he di potassium salt of 2nM EDTA; Sigma Chem cal s,

UK 9pr od @8I fflepmatory, eendifiony which methash fompases wiministatng to

st andar d sgidr Bimah drhanifRRRBuBfect aR XEFRICHVE Bihfount '@faéf%ﬁfpo%dddf%%ﬁl (§t&Sal n
whi ch the, conpounds of the |nvent|on have potentially 15 beneficia

anti-inf PBW%’S'F?”YG?QCEE'@?IQ%?@I%&@'Va?es@%@é% of the respiratory tract such as
bronchitis (including chronic bronchitis), asthma (including

al 'ergen-induced asthmatic reactions), chronic obstructive pul monary

di sease (DOPBMRAYIdS AcEPIding. taotheeinveaion, may belifermudatedtfat aslmlmstrambe in any

di 9@ases cQhvdritiht WSt rapF thé $iveRadn rtﬁé?ffﬁa dés 5eh .ﬁa &é’st @ﬁ%b r]%l s&orE)f | %%Mtlcal

di seases including’in annatory | sease i'sease
ul cerati gempositienssfpr use in anti-inflammatory therapy, compnsmg a compound of formula (l) or a
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There is also provided a process for preparing such a pharmaceutical formulation which
25 comprises mixing the ingredients.

The compounds according to the invention may, for example, be formulated for oral, buccal,

parenteral, topical or rectal administration, preferably for topical administration to the lung,

eg. by aerosol or as a dry powder composition.

30 Tablets and capsules for oral administration may contain conventional excipients such as
binding agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of starch,
cellulose or polyvinYl pyrrolidone; fillers, for example, lactose, microcrystalline ceilulose,
sugar, maize- starch, calcium phosphate or sorbitol; lubricants, for example, magnesium
stearate, stearic acid, talc, polyethylene glycol or silica; disintegrants, for example, potato

35 starch, croscarmellose sodium or sodium starch giycollate; or wetting agents such as sodium
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acceptabl e salt or solvate thereof. The compounds a

i nvent i SHPARENC Lapes AYAh-3eePdogrbulighPhpter atvceridésn any 20 conveni ent way,
and the invention therefore also includes within its scope pharnaceuti cal
conpositions for use in anti-inflanmatory therapy, conprising a conmpound of
f or nul aThg )cosapaunds according to the invention may also be formulated for parenteral

20 administration by bolus injection or continuous infusion and may be presented in unit dose
form, for instance as ampoules, vials, small volume infusions or pre-filled syringes, or in
multi-dose containers with an added preservative. The compositions may take such forms a-
solutions, suspensions, or emulsions in aqueous or non-aqueous vehicles, and may contaIin
formulatory agents such as anti-oxidants, buffers, antimicrobial agents and/or tonicity

25 adjusting agents. Alternatively, the active ingredient may be in powder form for constitution
with a suitable vehicle, e.g. sterile, pyrogen-free water, before use. The dry solid
presentation may be prepared by filling a sterile powder aseptically into individual sterile

containers or by filling a sterile solution aseptically into each container and freeze-drying.

30 By topical administration as used herein, we include administration by insufflation and
inhalation. Examples of various types of preparation for topical administration include
ointments, creams, lotions, powders, pessaries, sprays, aerosols, capsules or cartridges for

use in an inhaler or insufflator, solutions for nebulisation or drops (e.g. eye or nose drops).
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Capsules and cartridges of for example gelatin, or blisters of for example laminated
25 aluminium foil, for use in an inhaler or insufflator may be formulated containing a powder mix

of a compound of the invention and a suitable powder base such as lactose or starch.

Solutions for inhalation by nebulation may be formulated with an aqueous vehicle with the
addition of agents such as acid or alkali, buffer salts, isotonicity adjusting agents or

30 antimicrobials. They may be sterilised by filtration or heating in an autoclave, or presented
as a non-sterile product.

The pharmaceutical compositions according to the invention may also be used in
combination with other therapeutic agents, for example anti-inflammatory agents (such as

35 corticosteroids (eg. fluticasone propionate, beclomethasone dipropionate, mometasone
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trichl ogof n hl arotetra-fl uoroethane
hept af | uor%ég&%gg%é IR ?dfeﬂj'e% {"’BE' éf N oéﬁ'ﬂ'ﬁea“@ﬁ% diuenti g Cérﬂetﬁt thereof
sui t abl eepgesent adurtimtrraspeastadf tiseiragatiolay be formul ated wi th aqueous or

non- aqueous vehicles with the addition of agents such as thickening
agents, buffer salts or acid or alkali to adjust the pH, isotonicity

a@pust i Tige angividual @6mPBASNtS S dah %ombmgﬁ&%ﬂrfég &"%ﬁﬁu{e@égg‘?ﬁ Yoo Ort@ﬁxa”p' €

gelatin F bl i s ers of for exanple |am nate m ni am T o PR g5e
in an i Fifut @?e%’rsy RsipParate oF campings pharmaceutiodl foomutations) gAppropriaterdases of

known therapeutic agents will be readily appreciated by those skilled in the art.

Compounds of the invention may conveniently be administered in amounts of, for example
25 0.001 to 500mg/kg body weight, preferably 0.01 to 500mg/kg body weight, more preferably
0.01 to 100mg/kg body weight, 1 to 4 times daily. The precise dose will of course depend on

the age and condition of the patient and the particular route of administration chosen.

The compounds of the invention have the advantage that they may be more efficacious,
30 show greater selectivity (eg. in that they selectively antagonise a4 integrins relative to B2
integrins such as LFA-1 or VLA-5 (avB 1)), have fewer side effects, have a longer duration of
action, be less bioavailable or show less systemic activity when administered by inhalation,

have ready and economic synthesis, or have other more desirable properties than similar
known compounds.
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of a compound of the invention and a suitable powder base such @é | act ose
or starch. Solutions for inhalation by nebulation may be formnul olUNi 2063 an
aqueous vehicle with the addition of agents such as acid or alkali, buffer
sal ts, MupewITHed ty adj usting agents or 30 antim crobi al SPCT/RE9/1$880 be
sterilised by filtration or heating in an autoclave, or presented as a
non-sterile product. The pharnmaceutical2&Zonpositions according to the
invention may al so be used in conbination with other therapeutic agents,

for exafgfr@irbiptarmediatesare: v angd eravide & fithep aspept of thetinvasdierr oi ds (eg.
flutica j i ' | tasone 0 6 JUN
2003 V\Dsig(%/g %%ggh%%ng%tgggg%%ﬁéﬁ F S?(%f@?l&?@pgeﬁ(gﬁﬁo one acetoni de or
budesoni de) or NSAIDs (eg. sodium cronoglycate, nedocrom | sodium PDE-4
i nhi bi tgxg]F éesukot ri ene antagonists, !'NOS inhibitors, tryptase and

el ast as tors, beta-2 integrin antagoni sts and adenosi ne 2a

agéni st Heneaal Bxpbdameathl Beedilgi ¢ agents (such as sal neterol, sal butanol,
formotergl, fenoteroql or terputaline and 5 salts thereof) or antiinfective
hents: Mlsre saMAgHDgs ¥ete iine Pyl EEn Giumn FDET A PR o s aRE ferars
further iagRagle, ofsilicargel AbA® b 0 0BBMKS Me8h e gOMRPSNAN @385f WhBH &ollrhh eRltioR
physi ol ogi cal |y acceptable salt or solvate thereof together w th another

t her apeift Peggleratast byvan apphied Aressusk Hfphirogen At YR itafd ansriat dVherggthin layech
as a CoLtid | INRAL Q&I tOL§ . b=l nfectiye
agent . k“é’ﬁ%?‘?@%gfﬁfﬂ:% corrpéc%snl t onhé?%%?i'%%ﬁgéga%%ggﬂng 5%?%8#“%@% S%el\{)
orl0a phpktes (eg. Callygramcaiedd/eM.q).salt or sol vate ther in conbination
together with a long acting R2 adrenergi c receptor agonist (eg. sal neterol
or-a salt or solvate thereof such as sal neterol xinafoate) is of

parti cuMass iSpeetresdopyl5 The conbination referred to above may conveniently

be presented, for use i he form o har mac cal_formul ati on and t hus
har o HEEs SREAOMEIY ANt GrBih P anS ot BaPRH Engleckiesn hostRDsler

t oget hegonectecito PN i)QGyetIrh Y0 05MeRfuabLS afimdHilth aRktatedhbinahol (381689 ht a
rﬁgr esent a further aspect of the invention. 20 The individual conponents
0

suc h 12 F#E R4 O oMy mimywiePeritiefhereesiiakicpisaiosequent i al |y or
simul taneously in separate or conbi ned pharmaceutical formulations.
Appropri ate doses of known therapeutic agents will be readily appreciated
by thos®Miilled in the art. Conpounds of the invention may conveniently be
adm ni spgirednddraAN0 8 oifa Bfer DEXIBb 200MEB Delfidmbfer200my/ kg body wei ght,
preferam OF.)Olrto 00ng k% [303{/ wel ght, nores(bgre%fgr%tg]y 0.01 to 100ng/ kg
body weight, 1 to 4 tinmes daily. The precise dose will of course depend on
t age i fion of the patient and the particular route of
a2§1 ni s cits Q%Hni)sen. The conpounds of the invention have the advantage
t hat t héhe imyich@hrommatogiaphy MassiBpectréMetin ML II5E aysemaesied atas\dstfgligwesy- i n

that th sel ect Lyel nt agonj se .a4 integrins relative t 32
g\y3p,m A% +l’XEISy 3%cm g 4.6mm intemari| dFagneter column eluting w?th(solvents: A -0.01M

Aqueous ammonium acetate + 0.1%v/v formic acid, and B - 95:5 acetonitrile/water +

0.05%v/v formic acid with a flow rate of 3mi/min. The following gradient protocol was used:
25 100% A for 0.7 mins; A+B mixtures, gradient profile 0 - 100% B over 3.7 mins; hold at 100%
B for 0.9 mins; return to 0% B over 0.2 mins.

Positive and negative electrospray ionisation was employed.

Protection Measurement

30 The method for measuring the substitution of Fmoc-amino acid resins was as foliows:-
To 10mg of resin was added 20% piperidine in DMF (1ml). After shaking for 30 mins at 20°C
the resin was filtered. To 50uL of the filtrate was added 20% piperidine in DMF (0.95ml) and
the absorbance of the solution was measured at 302nm using a UV spectrophotometer.
Substitution was calculated using the following equation:-

35 Substitution (mmol/g) = (Absorbance x 2 x 10*) / (Extinction coefficient x weight in mg)



I ntegrins such as LFA-1 or VLA-5 (av(31)) , have fewer side effects, have a
| onger duration of action, be | ess bioavail able or show | ess Wtﬁmczﬂﬂs
activity when adm ni stered by inhalation, have ready and econo

synt hesiwp oor37é@ave ot her nore desirable properties than sipat/eprylooen
conpounds. 35 0 6 JUN 2003 WO 00/37444 PCT/ EP99/ 10000 25 Certain
internmedi ates are new and provide a furtdger aspect of the invention. The

i nvention may be illustrated by reference to the foll ow ng exanpl es:

Exanpl es 5 General Experinental Details Were conpounds were purified by

"flash cglturm ggromatography on silica gel" this refers to the use of

silicag to 0.063mMm rresh (e g. Merck Art 9385), where colum
el ution |n|t§mméqr el rLa-f A [ pup to 5
p.s. i ap his refers to

: y
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4. 6mm i nternal diameter um eluting with solvents
anmoni urkeAwentated 1 yaguajp Ga. f18Miapd ke EEsidirdvas paritioredahatween 1M h)e:lmamemc +

0. 9% vac@'SBcimAShg obih Botald R o B Okl AL NG BEBCERL

protocol was used: 25 I00% A f ures, gra
- 100% Bvaw durtier7extranted tvilhd ethtyl =getate BWQmI)OTﬁemdmbmecetdugemut @xrgcts aver

0.2

0 o ot MR S dBET ePE H REA b B AP e Bl g ane

Froc- a2|n brimea (50unly, edviexisowm ss oalurh clulphate a?’@ elBpdratdd ihasicDoVWVaike ﬁéﬁ@de 2426 co-
n n r 30 mns at 20C the resin wa

P PEer ecPvapgraigy wih ShkEsToi 5 give A LIEGUBR0GSLALH ERE 0318 (FhSonFS LD LoEMe)

amb theRasorange abo the+sol uti on was neasured at 302nm using a W

spect r ophot onet er.

Intermediate 2: Methyl (25)-2-{[(2S)-2-amino-4-methylpentanoyljamino}-3-(4-

hydroxyphenyl)propanoate hydrochloride

To a solution of Intermediate 1 (3.1g) in 1,4-dioxane (10ml) was added 4M hydrogen

20 chloride in 1,4-dioxane (20ml). The solution was stirred for 2h at 20°C then evaporated in
vacuo. The residue was co-evaporated with toluene (2 x 20ml) and ether (2 x 20ml) to give
the title compound as a white solid (2.6g, 98%). LCMS: R, 1.98 min; m/z 309 (MH").

Intermediate 3: Methyl (2S)-3-(4-hydroxyphenyl)-2-({(2S)-4-methyl-2-[(2-{[3-(1-
25 piperidinylcarbonyl)-2-naphthyljoxy}acetyl)amino]pentanoyl}amino)propanoate

To a suspension of Intermediate 44 (0.45g) in acetonitriie (20ml), under a nitrogen
atmosphere, was added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(0.31g) and 1-hydroxybenzotriazole (0.22g). After stirring for 30 mins at 20°C Intermediate 2
(0.5g) was added followed by diisopropylethylamine (0.28ml) and stirring was continued for
30 18h. The mixture was concentrated in vacuo and the residue was partitioned between 2M
hydrochloric acid (50ml) and ethyl acetate (30ml). The layers were separated and the
aqueous phase was further extracted with ethyl acetate (30ml). The combined organic
extracts were washed with saturated aqueous sodium hydrogen carbohate (30mi), water (2 x
30ml) and brine (20ml), dried over sodium sulphate and evaporated in vacuo. The crude

35 product was purified by flash column chromatography on silica gel eluting with ethyl



Substitution was cal cul ated using the foll ow ng equation: 35 Sulstitution
(mmol /g) = (Absorbance x 2 x 10°) / (Extinction coefficient x ﬁg N 2068)
0 6 JUN 2003 WO 00/ 37444 PCT/ EP99/ 10000 26 Internediates Internediate 1:
Met hyl (W) 00B7¢44( 2S) - 2-[ (t ert - but oxycar bonyl ) am no] - 4- net BRAT/EP99/16000

pent anoyl } am no) - 3- (4- hydr oxyphenyl ) propanoate 5 To a sol ution of
N-(tert-butoxycarbonyl)-L-leucine (79) 2n acetonitrile (100n), under a
nitrogen at nosphere, was added

1- ( 3- di naeatgtelnetrlsyrmtiey (éi)épwwedaﬁhﬁmmm_ asyambish foamn d@.60569%). LOMS:
1- hydr ox i I After stirring for 30 mns at 20C L-

tyrosi neiﬁé%!ta 'ﬁegtmgrg%ﬁgg) was added and stirring was continued for 18h.
The m xture vvas concentrated in vacuo to ca. 1 O and the residue was

part|t|o|ndb [ acetate
(100m). M

urt her

extgact eﬁbé@l}dhlﬁé%h&%étﬁ@dy[b%fﬁo)pmﬂéﬁbawnbl ned or ganl c ext racts w.

washed with saturated agueous sodi um hydrogen carbonate ( 100rﬂé wat er X

100n1) afis WaS HEVeBORTSParet fram BAMedBta A (Qighane lelemedioten2 (4:080) The
vacuo. Thadk ¢rdliee widuffied By 3aeh %ﬁﬂﬂiﬁé%@%%aﬁ)@sﬁ %ex;%h}tnpg L bty

conpound as a white foams
(MHH) . |meéatﬁ@dplgh@xazle (nd mglve the tltle compound as a white foam (1.2g, 74%). LCMS: R,
(25)-2-{§ (3 t hyl pent anoyl ] am no} - 3- (4-
hydr oxyp enyI?propanoa lydrochloride To a solution of Internediate 1
(31(19) in 1, 4-di oxane (10n1) was added 4M hydrogen 20 chloride in

h

1, 4-di ox t ZOC t hen evapor at ed

in . vacuBeRg Metvlien)e{gaked HEEE MR AL and et her
(2 x 20nﬂa,\,tﬁymegtav:eyl}émmo}-Bi(hmycmwyh);&a @d/au-te sol i d (2.6g9, 98% . LCME:
'R 1.98 mn; i? a)26 nedi ate 3: 9355

(29)-3- (Eh'w&ﬁso%Wﬁ%h f§P: Ct{feé’s “t‘if”}?é‘t%‘i‘/l“szio[% {3ng. (Mermesliate 2 (0.5g). The
pi per i dlwbs%f&ﬁﬂavbv)as%uﬁﬁ@@bmﬂlalsm%maﬁﬁémbmfegﬂéﬂr@eéﬁ e ?( ghﬁgi nﬁ% RitA %ﬂgat e
To a suspension of Internediate n-acetonitri 8

ni 19 Ogenaceéqtﬁ{gggﬁ@q)@nev(ég) ielawd thetltle compound as a white foam (0. 669 97%) LCMS

1- (13- di nRtYS aip: N ggg MH3y et hyl car bodi i m de hydrochloride (0.31 g) and
1- hydr oxybenzot r'i azol e ((0 229). After stirring for 30 mins at 20C
Intermediate 2 (0.5g9) was added fol |l owed by diisopropylethylam ne (0.28ml)
A oL rldiheats £AEMNEY) 0030 dBlben Tl dihL Gt ARG LA ] |
vacuo anct—the restouue—wa at otrect—be Vv Ryarocror+—¢ aCId (50mM)

and et hyrhetmgwleataeo{/l}}{mhm -3- TM@—alyreplsenmmasnmqnmtygnhemyUprtobanoatq ueous p hase

2 ot st SRR eledie 5 BESSR, B AR INeRS o 28on b on dttpoen

(30m ), amioephdrd, was a88éd 4anelethy|bﬂmo(oaﬁam& (0N dge ITHY Rixter@dl At Sole P b &oend

evaporated in_vacuo. The crude
and 4-nitrophenyl chloroformate (0.3g) was added. Stirring was continued for 18h allowing

the reaction to warm to 20°C. The solution was diluted with chloroform (60ml) and washed
with 1M hydrochloric acid (2 x 40ml) and water (40m|)_, dried over magnesium sulphate and

25 evaporated in vacuo. The crude product was purified by flash column chromatography on
silica gel eluting with cyclohexane/ethy! acetate (3:2) to give the title compound as a white
foam (0.36g, 46%). LCMS: R, 3.98 min; m/z 668 (MH").

Intermediate 7: 4-[(2S)-2-({(2S)-2-[(Tert-butoxycarbonyl)amino]-4-methyl pentanoyl}amino)-

30 3-methoxy-3-oxopropyl]phenyl 4-[(2-phenylacetyl)amino}-1-piperidinecarboxylate

To a solution of triphosgene (0.59g) in anhydrous dichloromethane (40mi), under a nitrogen
atmosphere, was added a solution of Intermediate 1 (1.87g) in anhydrous dichloromethane
(10ml) followed by diisopropylethylamine (1.2ml). After stirring for 3h at 20°C Intermediate 59
(1g) was added followed by diisopropylethylamine (0.8ml). Stirring was continued for 18h

35 then the mixture was evaporated in vacuo. The crude product was purified by flash column



35 product was purified by flash colum chromatography on sili Cﬁlﬁg%N 2003
eluting with ethyl 0 6 JUN 2003 WD 00/ 37444 PCT/ EP99/ 10000 27

acet at e/ troI eum ether (2:1) to give the title conpound as a white foam
(0.6g, 6MVFTMIS: R 3.42 nin; mz 604 (MH). |nterned aPETEPIYEROPS |
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under a nitrogen atnosphere, was added
mi *Pur e (R/ar%ggcgep"éé} thJVlg B2 50 min miz t 335 ). chI oroformate (0.3g) was
added. Stirring was continued for 18h allowing the reaction to warmto
20C. The solution was diluted with chloroform (60nl) and washed wth 1 M
hydr ochl lotermedigitel9y Mebh)’ﬂ@ﬁil)z (dm)ﬁﬂa[(bn—tﬁmagyc)arbdﬂwl)admoyermémgnes| um
sul phat e ) -‘ i oG U0 T e C u e product was purified by

3 : ;| RISIYRICPANQAIR | ohexane/ et hyl

acet ate '(cB ae)soum:ogu ok lhﬂeenédlbtee tqmgpdngaucmométﬁané Q@M Qurdfed: a 4Gi¥dgen
terneal ate 7/:

R 3.98 :
4%2 S) aé'“("&'(‘"?%? nwaf @T‘@?? PMU@'BW&@DbEh?IW%W?\ was sopiedHyp| 0-5%h aan dynijraphieny) -

30 3- rTEtdmwfoﬁthéO(U M'Wﬁ‘%ﬂdéd Stirring was continued for 18h allowing the reaction to
4-[ (2- phenyl acg@ﬁ\g& ) am no] - 1- pi peri di necar boxylate To a so f%on o
)

tri phosd¥@ (@ TH%SCAWWHWQQS:NG#G@W@ divbidniomethan@ dQmi) LmﬂaNasheai \B/itlﬁ)gﬁm

at nosph hydr
di chl or g{nygt%anec % ng??nﬁ ﬂllo %Qegus hﬂ%géoprg th?rh?%lﬁqﬁ%fg%th dz%:ﬂ 'y
sti rri nd40mh)-Bid the c2OBiredt argasidi eidtlacﬁgwerelcg‘)edvm&r addiah Sumh8aed Q%J(/a orated
di4sopr y (Q.8 L rring s continued for 18h 35 then t he
2(?ur eq'\l/?v?sa %Ié{’]/at@%né:f‘gdc? Bﬁ)c{';’méﬁ’ QJ eré m@aﬂi’ 68[5’6‘? n GROMAtPIrAPRY oBysili¢a, gal
col umm eluting with petroleum ether/ethyl acetate (3:1 switching to 3: 2) to give thetitle compound as
a white solid (0.29g, 50%). LCMS: R, 3.39 min; m/z 574 (MH").

Intermediate 10: 4-((2S5)-2A[(2S)-2-Amino-4-methyipentanoyl)amino}-3-methoxy-3-
25 oxopropyl)phenyl 4-{(2,2-dicyclohexylacetyl)amino}-1-piperidinecarboxylate hydrochloride
~ To a solution of intermediate 9 (0.22g) in anhydrous dichloromethane (4ml), under a nitrogen

atmosphere, was added Intermediate 58 (0.14g) foliowed by diisopropylethylamine (0.08ml).

After stirring for 4h at 20°C the mixture was diluted with dichloromethane (50ml), washed
with saturated aqueous potassium carbonate (3 x 25ml) and 1M hydrochloric acid (40ml),
30 dried over sodium sulphate and evaporated in vacuo to give a cream solid. To this was
added 4M hydrogen chloride in 1,4-dioxane (3ml) and the mixture was stirred for 3h at 20°C.
The solvent was evaporated in vacuo and the residue was triturated with ether to give the

title compound as a cream solid (0.24g, 95%). LCMS: R, 3.05 min: m/z 641 (MH").

35
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eluting with ethyl acetate/cycl ohexane (1:1 swtching to 5:1) t% 0 he
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509 . LENE! ‘{Rw .%@”Fﬁ ‘?aﬂ’t‘%‘!ﬁ% YinnYdrages caanate(16emi), water (2 x 150mi) and
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hydr ochf'6#i {Pée%"ta refeimaite vaelth?ﬂiﬁﬁﬂﬂﬂfﬂ@s(@.“@’ﬁgfoam(‘Eﬁmgﬁ%()).uSMS: R,

di chl or gBBIMiANemAa83 (uHAder a nitrogen atnosphere, was added |nternediate

58 (0.14qg) followed by di'i sopropyl ethylam ne (0.08nl). After stirring for
4hdat 20C the mixture was diluted with di chl or onet hane (50nl), washed wth
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(40nt), , o give a
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0.47g). The mixture was stirred for 18h at 20°C then diluted with chioroform (50ml), washed

with 1M hydrochloric acid (2 x 30mi) and water (30ml), dried over sodium sulphate and

evaporated in vacuo. The crude product was purified by flash column chromatography on

silica gel eluting with petroleum ether/ethyl acetate (4:1 switching to 1:1) to give thetitle
compound as a white solid (1.34g, 74%). LCMS: R, 3.89 min. m/z 650 (MH").
25

Intermediate 13: 4-[(2S)-2-[((2S)-2—{[(Benzyloxy)carbonyl]amino}-4-methy| pentanoyl)amino]-
3-(tert-butoxy)-3-oxopropyl]phenyl 4-morpholinecarboxylate

To a solution of Intermediate 12 (0.34g) in dichloromethane (8ml), under a nitrogen
atmosphere, was added morpholine (0.06ml) and diisopropylethylamine (0.15ml). The
30 mixture was stirred- for 18h at 20°C then diluted with chloroform (30ml), washed with
saturated aqueous potassium carbonate (3 x 40ml), 2M hydrochloric acid (40ml) and water
(30ml), dried over sodium sulphate and evaporated in vacuo. The crude product was purified
by flash column chromatography on silica gel eluting with ethy! acetate/petroleum ether (3:2)

to give the title compound as a colourless gum (0.31g, 99%). LCMS: R, 3.60 min; m/z 598
35 (MH*).




29 Internediate 11: Tert-butyl
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N- car bobavagbadmga L- | eucine (8.6g) in acetonitrile (150m ), POREESY/EO0M) t r ogen
5 at nosphere, was added 1-(3-di nmethyl am nopropyl)-3-ethyl carbodii m de
hydrochl ori de (6.83g) and 1-hydroxybenz80ri azole (4.81g). After stirring
for 30 mns at 20C L-tyrosine tert- butyl ester (7.7g) was added and
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Intermediate 14: (Alternative Procedure) 4-[(2S)-2-((2S)-2{[(Benzyloxy) carbonyljJamino}-*
methy! pentanoyl)aminol]-3-(tert-butoxy)-3-oxopropyl]phenyl 4-(aminocarbonyl!)-1-

piperidinecarboxylate

25 To a solution of Intermediate 12 (1g) in dichloromethane (20ml), under a nitrogen
atmosphere, was added isonipecotamide (0.23g) and diisopropylethylamine (0.43mli). The
mixture was stirred for 18h at 20°C then diluted with chloroform (80ml), washed with
saturated aqueous potassium carbonate (3 x 50ml), 2M hydrobhloric acid (50ml) and water
(50ml), dried over sodium sulphate and evaporatéd in vacuo. The crude product was purified

30 by flash column chromatography on silica gel eluting with petroleum ether/ethyl acetate (3:2)
switching to ethyl acetate/methanol (4:1) to give theftitie compound as a white solid (0.46g,
47%). LCMS: R, 3.47 min; m/z 639 (MH").

35
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0%/037444'0 CI!)IEPQ%f’L Pnpgosgene (0.24g) in anhydrous dichloromethane (5ml), under a nitrogen

atmosphere, was added a solution of Intermediate 11 (1g) in anhydrous THF (10ml) followed

by diisopropylethylamine (0.43ml). After stirring for 4h at 20°C 1-acetylpiperazine (0.32g)
was added followed by diisopropylethylamine (0.43ml). Stirring was continued for 18h then
the mixture was partitioned between 1M hydrochloric acid (100ml) and ethyl acetate (75ml).

25 The layers were separated and the aqueous phase was further extracted with ethyl acetate
(75ml). The combined organic extracts were washed with saturated aqueous sodium
hydrogen carbonate (50ml), water (50ml) and brine (30ml), dried over sodium sulphate and .
evaporated in vacuo. The crude product was purified by flash column chromatography on
silica gel eluting with ethy! acetate switching to ethyl acetate/ethanol (9:1) to give thetitle

30 compound as a white foam (1.3g, 99%). LCMS: R, 3.44 min; m/z 639 (MH").

Intermediate 18: 4-[(2S)-2-[((2S)-2-{[(Benzyloxy)carbonyljJamino}-4-methyi pentanoyl)amino]-
3-(tert-butoxy)-3-oxopropyl)pheny! 4-benzoyl-1-piperazine carboxylate

To a solution of triphosgene (0.24g) in anhydrous dichloromethane (5ml), under a nitrogen

35 atmosphere, was added a solution of Intermediate 11 (1g) in anhydrous THF (10ml) followed
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silica gel eluting with ethyl acetate switching to ethyl acetate/ethanol
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I nter rmdll-l orl ite J2 f:qfer %’c} a‘ﬁ@%he pad was washed with ethanol (20ml). The combined filtrate

and washings were evaporated in vacuo and the residue was partitioned between

25 dichloromethane (50mi) and 1M sodium hydroxide (15ml). The layers were separated and
the organic phase was further washed with 1M sodium hydroxide (15ml) and water (15m!),
dried over sodium sulphate and evaporated in vacuo to give the title compound as a white
foam (0.55g, 54%). LCMS: R, 2.63 min; m/z 573 (MH").

30 Intermediate 21: 4-[(2S)-2-{[(2S)-2-Amino-4-methylpentanoylJamino}-3-(tert-butoxy)-3-
. oxopropyl]pheny! 4-acetyl-1-piperazinecarboxylate hydrochloride

To 10% palladium on carbon, Degussa type E101 (0.4g), under a nitrogen atmosphere, was
added a solution of Intermediate 17 (1.28g) in ethanol (30ml) followed by ammonium formate
(0.38g). After stirring for 6h at 20°C the mixture was filtered through a pad of Harborlite J2
35 Filter Aid and the pad was washed with ethanol (20ml). The combined filtrate and washings
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To 10% palladium on carbon, Degussa type E101 (2.1g), under a nitrogen atmosphere, was

added a solution of Intermediate 13 (6.8g) in ethanol (500ml) followed by ammonium formate
25 (4.1g). After stirring for 17h at 20°C the mixture was filtered through a pad of Harborlite J2
Filter Aid and the pad was washed with ethano! (50ml). The combined filtrate and washings
were evaporated in vacuo and the residue was partitioned between dichloromethane (150mi)
and 1M sodium hydroxide (75ml). The layers were separated and the aqueous phase was
further extracted with dichloromethane (2 x 100ml). The combined organic extracts were
30 dried over sodium sulphate. The solution was treated with 1M hydrogen chioride in ether
(13ml) and evaporated in vacuo. The residue was triturated with ether to give the title
compound as a white solid (4.8g, 87%).
LCMS: R, 2.50 min; m/z 464 (MH').
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Harborlite J2 Filter Aid and the pad was washed with ethanol (50ml). The combined filtrate

and washings were evaporated in vacuo and the residue was partitioned betweer
dichloromethane (100ml) and saturated aqueous sodium hydrogen carbonate (50mi). T;\e
layers were separated and the organic phase was further washed with saturated aqueous
25 sodium hydrogen carbonate (50ml) and water (50ml), dried over magnesium sulphate and
evaporated in vacuo to give a white solid. A solution of this in DMF (5ml) was added to a pre-
mixed solution of Intermediate 46 (0.879g), 1-(-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (0.809g) and 1-hydroxybenzotriazole (0.578g) in acetonitrile (10ml) which had
been stirring under a nitrogen atmosphere for 30 mins at 20°C. Stirring was continued for
30 18h. The mixture was diluted with ethyl acetate (200ml), washed with 1M hydrochloric acid
(3 x 50ml), saturated aqueous sodium hydrogen carbonate (3 x 50ml) and brine (50ml), dried
over magnesium sulphate and evaporated in vacuo to give the title compound as a white

foam (2.1g, 94%). LCMS: R, 3.83 min; m/z 541 (MH").




To 10% pal | adi um on carbon, Degussa type EIO01 (1.1 g), under a nitrogen

at m)sphere was added a solution of Internediate 14 (3.41g) Qrf JUgﬁrzgq:.}
(80nt) f 0(8&2%4by anmonium formate 5 (2.1g). After stirring for 20C
t he m xt Pe filtered through a pad of Harborlite J2 FPCTEPIXIWOAN t he
pad was washed with ethanol (40m ). The gonbl ned filtrate and washi ngs
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(500m ) Iﬁ!éﬁnedi%tém@ﬂ%ﬂt&ﬂ qOYR2 . R HRARE WL

| ayers Were sep ed A0UE0U S eg-wW t h

chi or of drethyipe tamw]ﬁmIHOH%@ﬂfﬂrbﬁrnebemmmnmowmhearM)sprwneataas hed wn th

sat ur at W o} oom d water

100mM) ?ﬁ’e%q ?F‘ggn o@glrdﬂso | umggﬁ? (%a'li HT{!lgmé qmu?t i \K/égm[] )y 4R0eY angtfpgen
hydr oger@tohsphéree wiag addedd4<nu¢euw|e(1§tl Etnibl)ofcaﬁdte\(apﬁf &hﬂdﬂdﬂné’tﬁﬂﬂﬁnno} fdine
re%ldue(%g eotr g ?ue%\%%léwnﬂ to give the title npound
as’a whi gb %&’asf geg for 1t thersdi qt,qeq]w Archloggfgrng (B9n)), widshed

| nt er mediitt BV Hyd T:ard'n Rigidy{2 x 50ml) and

(29)-2-11(29) - 3 zu‘y S(12-15- te(lrtx DU S heater {S0mi), dried over magngsium sulphate and
nmet hyl p@M@%ﬁf@m Briyacyp- Ebg sruseapredyetnuas pyﬂpﬁe@lpbmﬂasfe corﬁmnle%matdga@buynwn
car bon, nosphere, was added
a sol ut |S§Sg’1§ ﬁéIUE ﬁ"“gu'lg&”(e%fﬁ?%}'iy' ?EQE y ts gﬁ%&mﬂ&@ltﬁ fEBheilim
20 f or mé2.65g, 1978@)} LCMS & 4517 mini; my/zf 306 ZMI-H) ZOC the mixture was filtered
though a pad of Harborlite J2 Filter Aid and the pad was washed with

et

anol (50nl). The conbined filtrate and washings were evaporated in
vacuo aidemhediste D7d44(2A892-(

SMZWM@&W%%@M&W:%%%& frifd.) and
sat ur at drtﬁ SOdI u droen car bonat e (50MNiL) . The Ajl‘?gl?f WC|§
separ at =15 anﬁwaPX hed with saturat ed aqueous

25 sodi Am&mwno@relntetméb@tbaw ((6 égﬁﬁb‘d @néi:p\P@éﬁéth,(émme) %H"A ?,0 ﬁeSI um
SO u

sul phate and evaporated in vacuo to give a Ite so ?% hi s
in DVF () “(ﬁésw&&mie@ @§°% ‘p’@éhls IWascaddsgl tubm@acetyl ¢mommmmm¢ fdwed by

879 r | carb d drochl ori de
§85809%"s°# &%1%’13%1 nzot ?ggg t'}m%oﬁégéayt'q%(adﬂ%%n P?I'{ ture ¥rs) ARt h
had bewith s#qmmpmgthmddﬁoml)nwashgkWItatZI‘ﬂbhpdheclelommacxaQSUInl)S s@thra%@@aqﬁéd)tﬁsf ing
was con 0 X iJuted with eth acetate
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020 37444 PCT/ EP99/ 10000 35 Internediate 26: Tert- but yl .

2S)-2-1[ t - but yl ) phenoxyl acet am no) - 4-
oty otdiekite ohe1Bstblbs e bl oaea bl ity boxahoyikaing)-3-
pr opanofethoxy- 3—0xopropyl]phenyl 4-[(2-phenylacetyl)amino}-1-piperidine carboxylate

To a solution of Intermediate 8 (0.48g) in anhydrous dichloromethane (4ml) was added

diisopropylethylamine (0.142ml). The mixture was cooled to 0-5°C and brorﬁoacetyl chloride

25 (0.07ml) was added. Stirring was continued for 1h allowing the reaction to warm to 20°C.
The mixture was diluted with dichloromethane (5ml) and washed with saturated agueous
sodium hydrogen carbonate (5ml), water (10ml) and brine (10ml), dried over sodium
sulphate and evaporated in vacuo to give the title compound as a white solid (0.464g, 85%).
LCMS: R, 3.20 min; m/z 672 [M-HJ.

30
Intermediate 29: (28)-3-{4-(Allyloxy)phenyl]-2-{[(9H-fluoren-9-ylmethoxy)

carbonyllamino}propanoic acid bound to Wang resin via acid

To Wang resin (100-200 mesh, 10g) was added a solution of (25)-3-[4-(allyloxy)phenyl]-2-
{[(9H-fluoren-9-yimethoxy)carbonyljamino}propanoic acid (8.5g) in DMF (45ml). After 15
35 mins pyridine (2.4ml) was added followed by 2,6-dichlorobenzoy! chioride (2.75ml). The



To a solution of Internediate 25 (2.1g) in dichioronmethane (20ml), under a
nitrogen atnosphere, was added 4-nitrophenyl chl oroformte (101@)][}5{1(}003
4-di net hyl am nopyridine 5 (0.69g). The m xture was stirred for 18h at 20C
t hen di I%’toe‘H’W‘{?‘h chl orof drm (80ml), washed with 1M hydr ocRCDEP2Y/HONT (2 X
50nml) and water (50m ), dried over magn gi um sul phate and evaporated in
vacuo. The crude product was purified bg flash col um chromat ography on

silica I /eth to give thetitle
corrpoungﬁg('ts&g%céiser%ra “%'t' Ibrc'?g ."“gggf@-g r_ F'E& 3 gl‘é washed with DM (§ m40mi), 10
| nt er meddichlerap¥ethane (5 x 40ml) and ether (5 x 40ml) then dried in vacuo. qu amount)ofézs) -3-
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chi*ride (0.09nm) followed by 15 dii sopropyl et hyl am ne (0.19nl) and
och £ o I
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Stirri ngumomhylam {DBmiLh Tak| ristuig wae sharéH ieM 1819 akd¥Ct arrgOfasin BB

m xture If\@% d| I ut eg\ﬁ\g E}@W%g hane (5nml) and washed wth saturat ed
agqueous ¥ Qmi SFIIH”O'%QF ne1bm ?)Oralh@nbretlrm ©1020N))
dried oVr&zm dmhmmcs}al hsvhg saneh |

C ound as a : {AI d ?0 46)13\0%52{?@9 Wi Yrﬁﬁ:HbeIc%@ a}‘,%/ tdp: l %ﬁ?ﬁ%ane

H - . (B® 41m|}9fpﬁg(§haqt@0‘2@ resin was filtered and the filtrate analysed by LCMS R. 4.22 min;

(2S) - 3- btz (87 gdrpxy) phenyl ] -2-{[ (9H f | uor en- 9-yl net hoxy)
car bonyl ] am no} propanoi ¢ acid bound to Wang resin via acid To Wang resin

(100-200 nesh, 10g) was added a solution of (2S5)-3-[4- (aIIyI oxy)phenyl] 2-
. DM

{ (9Hfldﬂ&h?é8‘a9e¥§ll
(45n) .

2, 6-di cmeiylbamanz)o«meihyimmamymammoopaﬁdne ae.deboupIu ta%d@sﬁ%éﬁéﬁ‘l
P§EI ! Epgﬁ{té'r%%te %6 (1mmol) was treated with 20% pineridine in DMF (10ml) and shaken for 1h

at 20°C. The resin was filtered and washed with DMF (5 x 10ml). A solution of Intermediate
46 (0.314g) in DMF (10ml) was added followed by a solution of benzotriazol-1-yl- -ox:
trispyrrolidinophosphonium  hexafluoro phosphate (0.78g) in DMF (5ml) and
diisopropylethylamine (0.68ml). The mixture was shaken for 18h at 20°C. The resin was
25 filtered and washed with DMF (5 x 10ml), dichloromethane (5 x 10ml) and ether (5 x 10ml)
then dried in vacuo. A 5mg sample was treated with trifluoroacetic acid/ dichloromethane

(1:1) (1ml) for 0.5h at 20°C, resin was filtered and the filtrate analysed by LCMS: R, 4.27 min;
m/z 525 (MH").

30 Intermediate 32: (2S)~3-[4-(AIIonxy)phenyl]-2—[((25)-4-methyl—2-{[2-(2—methyl

phenoxy)acetyl]amino}pentanoyl)amino]propénoic acid bound to Wang resin via acid

This was similarly prepared from Intermediate 30 (0.97mmol) and (2-methylphenoxy)acetic
acid (0.48g). LCMS: R, 3.89 min; m/z 483 (MH"*).



m xture was shaken for 18h at 20C. -The resin was filtered and washed with
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Intermediate 35: (2S)-2-{((2S)-2-{[(9H-Fluoren- -9-ylmethoxy)carbonyljamino}<4-

methylpentanoyl)amino}-3- (4-{[(4 -hitrophenoxy)carbonyljoxy}phenyl)propanoic acid bound to
25 Wang resin via acid

This was similarly prepared from Intermediate 30 (1.05mmol). LCMS: R, 4.32 min; m/z 682
(MH™).

Intermediate 36: (28)—2-[((2S)-2-{[(9H—FIuoren-9-ylmethoxy)carbonyl]amino}-4-
30 methylpentanoyl)amino]—3-[4-({[4-(2—furoyl)-1-piperazinyl]carbonyl}oxy)phenyl] propanoic
acid bound to Wang resin via acid

Intermediate 35 (1.05mmol) was treated with a solution of 1- -(2-furoyl)piperazine (0.57g) in
1:1 dichloromethane/THF (Sml) followed by diisopropylethylamine (1. 1mi). After shaking for
4h at 20°C the resin was filtered and washed with dichloromethane (5 x 10ml) and ether (5 x

35 10ml) then dried in vacuo. A 5mg sample was treated with trifluoroacetic acid/



Internediate 31 (I mvl) was treated with a solution of phenylsilane (1m)
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Intermediate 39: (23)—2-({(28)—2-[(2-Bromoacetyl)amino]-4-methylpentanoyl} amino)-3-(4-
{{(4<{[2-(4-chlorophenyl)acetyljJamino}-1 -piperidinyl)carbonyljoxy} phenyl)propanoic acid
bound to Wang resin via acid

This was similarly prepared from Intermediate 37 (0.73mmol). LCMS: R, 3.43 min; m/z 695
25 (MH").

Intermediate 40: (2S)-3-[4-(AIIyloxy)phenyI]-2-({(28ﬂ-[(2-bromoacetyl)amino]—4-
methylpentanoyl}amino)propanoic acid bound to Wang resin via acid

Intermediate 30 (0.55mmol) was treated with 20% piperidine in DMF (6ml) and shaken for 1h
30 at 20°C. The resin was filtered and washed with DMF (5 x 10ml). A solution of bromoacetic

acid (0.23g) in DMF (3ml) was added followed by 1,3-diisopropylcarbodiimide (0.26ml). The

mixture was shaken for 18h at 20°C. The resin was filtered and washed with DMF (5 x 10ml),

dichloromethane (5 x 10mi) and ether (5 x 10ml) then dried in vacuo. A 5mg sample was

treated with trifluoroacetic acid/ dichloromethane (1: 1) (1mil) for 0.5h at 20°C, resin was
35 filtered and the filtrate analysed by LCMS: R, 3.47 min; m/z 455 (MH").



thyI pent anoyl ) am no] pr opanoi ¢ acid bound to Wang resin via acid This was
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5ngy sa t%f"iﬁé@‘ et fLalctPminelh was firepiedavwithi e salutin of cﬁmammmehqmesm ™
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dichloromethane/THF (8ml). 4-Nitrophenyl chloroformate (2.2g) was added portionwise and

the mixture was shaken for 18h at 20°C. The resin was filtered and washed with

dichloromethane (5 x 10ml) and ether (5 x 10ml) then dried in vacuo. A 5mg sample was

treated with trifluoroacetic acid/ dichloromethane (1:1) (1ml) for 0.5h at 20°C, resin was-
25 filtered and the filtrate analysed by LCMS: R, 4.54 min: m/z 676 (MH*).

Intermediate 43: (2-lodophenoxy)acetic acid

tert-Butyl bromoacetate (4.0ml) was added to a suspension containing 2-iodophenol (4.98g)
and potassium carbonate (6.3g) in DMF (40ml). The mixture was stirred for 1h at 20°C under
30 a nitrogen .atmosphere and was then partitioned between ethy! acetate (150ml) and water
(100mi). The aqueous layer was extracted with fresh ethyl acetate (2 x 80ml) and the
combined organic extracts washed with brine (100ml), dried over magnesium sulphate and
evaporated in vacuo to give a clear liquid (7.569). This was dissoived in dichloromethane
(20mi) and trifluoroacetic acid (8ml) and the solution stirred for 2h at 20°C. Solvent was

35 evaporated in vacuo and the residue triturated in a mixture of cyclohexane/ethyl acetate



5m ), dichloronmethane (5 x 5ml) and ether (5 x 5m) then dri eﬂl‘éan vaibjo.
5ng sanple was treated with trifluoroacetic acid/ dichlorone Ay &3)
(1m) for 0.5h at 20C, resin was filtered and the filtrate anal ysed by
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Intermediate 46: [2-(Tert-butyl)phenoxy]acetic acid

Methyl bromoacetate (3.0ml) was added to a suspension containing 2-tert-butylphenol
(5.0ml) and potassium.carbona'te (10.6g) in DMF (250mi). The mixture was stirred for 20h at
25 20°C under a nitrogen atmosphere and was then evaporated in vacuo to a slurry which was
partitioned between ether (200ml) and 1M hydrochloric acid (100ml). The aqueous layer
was extracted with more ether (100ml) and the combined organic extracts washed with brine
(100mt), dried over magnesium sulphate and evaporated in vacuo. The crude material was
purified by flash column chromatography on silica gel eluting with ethyl acetate/cyclohexane
30 (1:9) to give a clear liquid (6.64g). This was dissolved in methanol (100ml) and 2M sodium
hydroxide (100mi) and the solution was stirred for 0.5h at 20°C. The methanol was
evaporated in vacuo and the aqueous residue was washed with diethyl ether (50ml),
acidified to pH 1 with 6M hydrochloric acid and extracted with ethyl acetate (2 x 200ml). THe

combined organic extracts were washed with brire (50ml), dried over magnesium sulphate



silica gel eluting wth ethyl acetate/cyclohexane (1 * 1) and the title
conpound was isolated as a white solid (3.2g, 53%. LCMS: R, (3§ ﬁJNnZU[Bmz _
314 (MH o 863748 I\7fermad| ate 45: Di benzo[ b, d] furan-4-carboxylic aci
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nit rogen at m)si)her e and then allowed to coo
partiti yi{egen atmesahere and then piperidine (1 -4mi) was added and the mixture was stirred for

18h at 20°C under a nitrogen atmosphere and then evaporated in vacuo. The residue was
partitioned between ethyl acetate (100ml) and 8% aqueous sodium hydrogen carbonate
(65ml) and the organic extract was washed with 2M hydrochloric acid (50ml) and brine
25 (100mi), dried over magnesium sulphate and evaporated in vacuo to give an orange oil
(4.05g). This was dissolved in methanol (100ml) and 1M sodium hydroxide (30ml) was
added and the mixture stirred for 3h at 20°C. |t was then acidified to pH 1 with 1M
hydrochloric acid and cooled to 5°C and the precipitate collected by filtration and dried in

vacuo to give the title compound as a white solid (3.03g, 80%). LCMS: R, 4.17 min:m/z 264
30 (MH™).

Intermediate 49: (2-Benzoylphenoxy)acetic acid

Methyl bromoacetate (3.0ml) was added to a suspension containing 2-

hydroxybenzophenone (2.3g), potassium carbonate (3.2g) and sodium iodide (2.33g) in

35 acetonitrile (35ml). The mixture was stirred for 18h at 90°C under a nitrogen atmosphere a.nd



water (50m ) and ethyl acetate (100m ) and the organic extract washed with
water (2 x 80m) 10 and brine (60nl), dried over nmagnesi um s
evaporat‘ggd s4gcuo. The crude material was purified by flash col um
chromat ography on silica gel eluting with a gradient of d(y§Fr99/10000
acetate/petroleumether (1:9) to ethyl ggetate/petroleumether (1:2) to
give a pale red gum (3.85g). This was dissolved in dichioronethane (50nl)
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solid ( g, 80%. LCM5: R 4.17 min,mz 264 30 (MH). Intermedi ate 49:
(2- Benzoyl phenoxy) acetic acid Methyl brom)acet ate (3.0nM) was added to a

suspens ont. ai 2- hydr oxybenzophenone (2.3g), potassium carbonate
(3.209) |“3é}“1 igte »55 QﬂB %wﬁhy)exylaqe ticdidnitrile (35ml). The mixture
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by fl ash 17 coinum 281 dddlogr aphy on silica gel eluting with ethyl
acetate/petroleumether (1:1) to give 5 a pale yellow oil (3.05g). This was
di ssolved in methanol (100m) and 1 M sodium hydroxide (35nl) and the

S ut i dntegeediate 51:dd-(Aminot8tboay!)FHiGoxicetioddii i on was acidified to pH 1

i th d and.ext d h et hyl t at 2 x 80ni Th
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magnesi 8% Jomnpbatid (80wi) avapstirfddeshder reflux for 2h and then cooled in an ice bath. The

precipitate was collected by filtration, washed with water and dried in vacuo to give a white

solid (1.1g). A mixture of this with powdered potassium hydroxide (2.3g) in tert-butanol
25 (50ml) was stirred under reflux under a nitrogen atmosphere for 4h and then allowed to cool.
The mixture was diluted with water (100ml), washed with ethyl acetate (50ml) and acidified

to pH 2 with 6M hydrochloric acid. The precipitate was collected by filtration, washed with

water and dried in vacuo to give the title compound as a white solid (1.06g, 53%). LCMS: R,
1.80 min; m/z 196 (MH*).
30

Intermediate 52: Tert-butyl 4-amino-1-piperidinecarboxylate

Sodium triacetoxyborohydride (30.2g) was added portionwise over 10min to an ice-cooled
mixture of 1-(tert-butoxycarbo_nyl)-4-piperidone (20.07g), dibenzylamine (19.7g) and acetic
acid (5mi) in dichloromethane (500ml) and stirring was then continued for 16h at 20°C. The

35 solution was then treated céutiously with 2M sodium hydroxide (400ml) and the separated



I n vacuo. The crude product was purified by flash colum chrq to r%td on
silica gel 10 eluting with a gradi ent of ethyl acetate/petrol

(1:1) to ethyl acetate/nethanol (4:1) to give the title corrpound as a pale
yel | ow gi¥R P378%y, 57% . LOVMS: R 3.41 nin;mz 2r (Md). PGT/EPMDEX e 50:
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The Conbldg%tgylfll rate and washi ngs were evaporated in vacuo and

resi due Yl \REgtate (100m)). Thesergphicplipsg gyas washedbwithi saturated agmaoummdwm
hy20 oxi dg/desifénc¥aBenRat 8 % BOMAS $Ad WBRr (50ml), dried over magnesium sulphate and

evaporated in vacuo to give a pale yellow solid. This was triturated with ether to give a white
solid (4.15g). A portion of this (2.36g) was dissolved in-1,4-dioxane (100ml) and 4M
hydrogen chioride in 1,4-dioxane (12ml) was added. The solution was stirred for 18h at
20°C and then a further portion of 4M hydrogen chioride in 1,4-dioxan (8ml) was added.
25 Stirring was continued for a further 18h at 20°C and the solution was evaporatedin vacuo to

give a white solid. This was triturated in ether to give the title compound as a white solid
(1.99, 77%). LCMS: R, 1.89 min; m/z 253 (MH").

Intermediate 54: N-(4-Fluorobenzyl)-4-piperidinecarboxamide hydrochioride

30 To a solution of 1-fert-butoxycarbonylpiperidine-4-carboxylic acid (3.61g) in acetonitrile
(25ml), under a nitrogen atmosphere, was added 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (3.21g) and 1-hydroxybenzotriazole (2.29g). After stirring for
20 mins at 20°C 4-fluorobenzylamine (2.0ml) was added and stirring was continued for 3h.
The mixture was concentrated in vacuo and the residue was partitioned between 1M

35 hydrochloric acid (50ml) and ethyl acetate (200ml). The layers were separated and the



resi due was | eached into a m xture of ethanol (30m ) and chloroform (70m)
and insoluble 10 material renoved by filtration. The mother (i5qyigNs2083re
evaporated in vacuo to give the title conpound as a colourless oil
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organi ¢ phase was washed with 1 M hydrochloric acid (3 x 50ml), saturated
aqueous sodi um hydrogen carbonate (3 x 50m ) and brine (50m ), dried over

magnesi mﬁuémﬂatss arBbnzoyippRiadied i n vacuo. The crude material was
purifie fTash col unn chronmat ography on silica gel eluting with a
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added. TH@ Tﬁb(Mtﬂr)e was stirred for 2h at 20C and the precipitate vvas

collected by filtration, washed with 1, 4-di oxane and diethyl ether and

dried in vacuo to give the title conpound as a white hygroscopic solid.
Intermediate 57: 2-Cyclohexyl-N-(4-piperidinyl)acetamide

A solution of 4-amino-1-benzylpiperidine (5.0ml), cyclohexaneacetic acid (3.79g) and (1H-
25 benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafiuoroborate (8.35g) in acetonitrile (60ml)
was stirred for 18h at 20°C under a nitrogen atmosphere and was then evaporatedin vacuo
to a syrup. This was partitioned between ethyl acetate (200ml) and saturated aqueous
sodium hydrogen carbonate (200ml). The organic extract was washed with saturated
aqueous sodium hydrogen carbonate (2 x 100ml) and brine (100mi), dried over magnesium
30 sulphate and evaporated in vacuo to give an off-white solid. This was crystallised from
cyclohexane to give cream crystals (6.24g). A portion of this (3.8g) was dissolved in ethanol
(100ml) and treated with 10% paliadium on carbon, Degussa type E101 (1.2g) and
ammonium formate (2.24g). The mixture was stirred for 2.5h at 20°C under a nitrogen
atmosphere and was then filtered through a pad of Harborlite J2 Filter Aid and the pad

35 washed with ethanol (100ml). The combined filtrate and washings were evaporatedin vacuo
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and the title 15 conpound was i sol ated é a white solid (3.26g, 93%. Ms:

Mz 197 4idthe redidte wis &rﬂtxorﬁg'ﬁémrgéc{f Hﬁl&{b@cﬂ-ﬁ-{ ﬁ@@p’@? l /Cg(ggMaggggslll?m ygro%adle)

visualisation wth iodoplatinic aci
1- Benzoy(1fmpe Thgilakersiese waparated amd Hye aqmmsemafse eRIrbasd Vi @égndcmén%g?
un

fae o) @k RO VRS B0 CohRIRE] Wadtie, SirabiE A qvep raonesivm swibhioks. and
191( M4 )evapartatedrird vacte) 7 give-Oybite heotin| - THig dyai tﬁﬁfrét@& Wi 8fek ﬁ{“ e tA

lut & 5.0mM), h give toe fitie
0980 eeipolind B A S B OB RO T (D T s T et v ot

tet raf | WEMSORAL. esfran%g) 22n(MAgtonitrile (60mM) was stirred for 18h at
20C under a nitrogen atnosphere and was then evaporated in vacuo to a
syrup. This was partitioned between ethyl acetate (200m ) and saturated

agueous lntsﬁﬁlé&iaielwrz@% ERROAN-G-$ip A0 acLiLE,QL 9ani ¢ extract was washed
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20 sodium hydroxide (150ml). The layers were separated and the aqueous phase extracted
with fresh chloroform (100ml) and the combined organic extracts dried over magnesium
sulphate and evaporated in vacuo to give a white solid. This was triturated with ice-cold

ether to give the title compound as a white solid (1.8, 78%). LCMS: R, 2.69 min;m/z 307
{(MH*).

25
Intermediate 59: 2-Phenyl-N-(4-piperidinyl)acetamide

To a solution of phenylacetic acid (3.4g) in acetonitrile (100ml), under a nitrogen
atmosphere, was added 1-(3-dimethylaminopropyl)—3—ethy|carbodiimide hydrochloride
(5.28g) and 1-hydroxybenzotriazole (3.72g). After stirring for 30 mins at 20°C 4-amino-1-
30 benzylpiperidine (5.1ml) was added and stirring was continued for 18h. The mixture was
concentrated in vacuo and the residue was partitioned between 2M hydrochioric acid
(100ml) and ethyl acetate (75ml). The layers were separated and the aqueous phasé was
washed with more ethyl acetate (75ml), basified with solid potassium carbonate and
extracted with dichloromethane (2 x 100ml). The combined organic extracts were washed

35 with water (2 x 100ml) and brine (50ml), dried over sodium sulphate and evaporated in
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4- am no- 1- benzyl pi peridine (4.3ml) was added dropwi se over 10m n. "Th
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(200mL.) and the precipitate collected b% filtration, washed with ethyl
acetate (60nl) and water (50m ) and dri @ in vacuo to give a white solid
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30 benzyl piperidine (5.1 nm) was added and stirring was continued for 18h.
The m xture was concentrated in vacuo and the residue was partitioned
bet ween EXRWRRSr ochl ori ¢ aci (100m ) and ethyl acetate (75ml). The |ayers
were se 2 ABIE < s _washed with nore ethyl
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di chl or &i{¢{{4l@-ghenylatey i ' IRE; Ry B
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100n ) 96U iselphate and evaporated in vacuo. The crude material was purified by flash column

chromatography on silica gel eluting with dichloromethane/methanol (10:1) to give a pal
yellow solid. To a solution of this in methanol (0.5ml) was added 1M sodium hydroxide
(0.22ml). After stirring for 1.5h at 20°C the mixture was partitioned between 2M hydrochloric
25 acid (5ml) and dichloromethane (10ml). The layers were separated and the aqueous phase
was further extracted with dichloromethane (2 x 10ml). The combined organic extracts were
washed with water (20mi) and brine (20ml), dried over sodium sulphate and evaporated in

vacuo to give the title compound as a pale yellow foam (0.123g, 73%). LCMS: R, 3.84 min;
m/z 775 [M-HJ.

30
Example 2: (28)-2-({(2S)-4-Methyl-2-[(2-{[3-(1-piperidinylcarbonyD-2-naphthyl]
oxy}acetyl)amino]pentanoyl}amino)-3-{4-[({4-[(2—phenylacetyl)amino]-1 -
piperidinyl}carbonyl)oxy]jphenyl}propanoic acid

To a solution of triphosgene (0.04g) in anhydrous dichloromethane (1ml), under a nitrogen

35 atmosphere, was added a solution of Intermediate 3 (0.2g) in anhydrous THF (2mi) followed
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vacuo to give the title conpound as a white solid (2.4g, 459 B 219
(M), 600/&“9 16 10 [di chl oronet hane/ net hanol / 880 anmmoni a (40: 10: 1)

vi sual i sation Wth iodine]. Exanples Exanple 1: PCT/EP99/10000
(2S5)-2-[((2S)-2-{[2-(2-Benzoyl phenoxy) agetyl ] am no} - 4- net hyl|

pent anoyl )am no] - 3-{4-[({4-[(2-phenyl acetyl )am no] - 1- pi peridi nyl } carbonyl)

hehyl qmyfeth {Hed(01GY mil
(0 1500) it pnr e DYE (0 Sni) vas BS0e e e REERESE R o yuae o

(0. 0939%""?%1 f@&)&ﬁd E’*}l q"ﬁ?@Pé’r\é’@ﬁ“&F@% (Q-67mb §fimingdwss ¢ootinuet dfdi deh (tRerl e
After shivtttiiendad partifdHedBetwfén bbﬁh}&r& r?cax\@a é?ﬁ“‘f’ at,,ge%qgﬂ @cg%ﬁfé‘o rgl%] Tlé{eat ed

aqueous. sodi um hydrogen carbonate
| ayers {R¥pE waepseraralgd aand thﬁeaa@ﬁm@ushqseamsvfaahémekmecﬁmﬂhaéth g aMitha

thyl d o t t he é th
netur (o eThe: combiHEd) orobiie S AENOR WASHER it Sahigled gﬁ';?e%g:;wlum\gd

i n vacubydragen @Errbd'@atmémmlb aMatmaGZQmJ)r ahd bdnbxzdmas&aﬂémodﬁm ’T@M}Q ra%ghy
on sil |g\;aﬁpgggte($”y% \iybth &i chI r tganelj n&t hanolh (10:1) e a pal -
yel | ow 50 o &6 Uty Sh "3 WAS Rurfigd by flas! ml)m'v\/&bromajegraphy sodi um
hydr oxi slica ¢&.ed2tink) wittABtrgT asdtater Mﬁt};hfr? tolefﬂiil §Eet§@%th£¥ﬁ:l 3%%5) %evteha Yehite

parti t| ned (#) 2M hydrochl oric acid

(10rr1) e ( ié@ §n War Pltigm phitlly @nPa) He @qu@@ob (Phswas vertdlel UPNMh&sdium
ract 0 The. conmbi ned gr.gani ¢ extracts

\ﬁ?} e V\'/gysd’ rr}éé%n&é“ (ij’hb Aﬁép%tgﬂn§§ f&z t#%r?ié&(taﬁntﬁ urar"?’%sdpwgg nedh betwaes@Mhat e

~and evapk @'fQﬂh&Qﬂlcl ﬁCld \,(a@mb anyd @thw atclatatet |(Bd)ml)cqmﬂolapdrsas,e§é Bébé‘rabé%' LAy heam

E (2)5)1229??%%% PpRE R ﬁRf“f‘%'F?f"fn adeg 1‘%1 ﬁg?y?oé{%ﬁkga@%ﬂy|T)hezcmlpne<ﬂmryamc

oxy} ac eftxyrlawzsrwere]muedtoaaoyédu&msm(bha?e arfd bldpbrhted P Dsa %Stoch? a;FP PB«lt v%as
0

ropangi c acid To a solufion i phosgene

(0" oug P FHed RRRRUT EhfegrloesbBhnon pites 96! avinerwih shomizgevimeBBnalacetc

5705 pheice (951 $) @dgle@ltr% @Rl wm@g{ e;a%ﬂﬁgg?% ig'(8 /1%8086029%“ ’?xBaPnrn‘é’SlE Qug). THE

(2m) %gﬁ% JUN

di i sop {3 he 0. 8#MH)-After stirring for 3h at 20C Internediate

59 (0.09g) was added followed by diisopropylethylamne (0.07nml). Stirring

was continued for 18h then the m xture was partitioned between 2M

hydr oc HX3mple Srr(?-ﬁ) Béﬁmmmm&ﬂmlpermncbmm wer e

separ a a@ ) > . h.ethyl acetate 5
20mL) . OT ga i&rat ed aqueous

, prienoxy|a
|umﬂmmw wat er (20ml) and- bri ne (20ml), dried

over sadi UMGHid 3k Gndiflediate 48 (0.05g) in anhydrous DMF (3ml), under a nitrogen

atmosphere, was added 1-(3-dimethylaminopropyi)-3-ethylcarbodiimide hydrochloride
(0.04g) and 1-hydroxybenzotriazole (0.03g). After stirring for 30 mins at 20°C Intermediate
10 (0.13g) was added followed by diisopropylethylamine (0.08ml), and stirring was continued
25 for 18h. The mixture was partitioned between 2M hydrochloric acid (40ml) and ethyl acetate
(30ml). The layers were separated and the aqueous phase was further extracted with ethyl
acetate (30ml). The combined organic extracts were washed with saturated aqueous sodium
hydrogen carbonate (30ml), water (2 x 30ml) and brine (20ml), dried over sodium sulphate
and evaporated in vacuo to give a cream coloured sofid (0.16g). To a solution of this (0.15g)
30 in methanol (2ml) was added 2M sodium hydroxide (0.18ml). After stirring for 1h at 20°C the
mixture was partitioned between 2M hydrochloric acid (40ml) and ethy! acetate (30ml). The
layers were separated and the aqueous phase was further extracted with ethyl acetate
(30ml). The combined organic extracts were dried over sodium sulphate and evaporated in

vacuo. The crude product was purified by flash column chromatography on silica gel eluting
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2003 WO 00/ 37444 PCT/ EP99/ 10000 48 with chlorofor n1 met hanol / acetic acid
(95: 5 AdantSle 8L ¥A 2 Lriat da8 i CONDoU i | : 6228(’A)Jrom

p AAD v Yohe poxydadety Yayhis A BMARLIA RIABIE doanoic
acetyl c?dm no)pentanoyl]am no} - 3- (4 [(4 nmor phol T nyT car bonyt )y oXy] pher
proparet¢ acid To a solution of Internmediate 48 (0.06g) in acetonitrile
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crude intermediat r was punf ed by flash column chromatography on silica gel eluting

with dichloromethane/ethanol/880 ammonia (500:8:1 switching via 250:8:1 to 100:8:1). The

25 titte compound was obtained as a white solid (0.09g, 59%). LCMS: R, 2.84 min; m/z 694
(MH?).

Example 6: (2S)-3-[4-({[4-§Aminocarbonyl)—1-piperidinyl]carbonyl}oxy)phenyl]-2-[((28)-2-{[2-
(2-benzoylphenoxy)acetyl]amino}-4-methy|pentanoy|)amino] propanoic acid

30 This was simitarly prepared from Intermediate 49 (0.07g) and Intermediate 16 (0.11g). The

crude intermediate ester was purified by flash column chromatography on silica gel eluting

with dichloromethane/ethanol/880 ammonia (500:8:1 switching via 250:8:1 to 100:8:1). The

title compound was obtained as a white solid (0.08g, 42%). LCMS: R, 3.16 min; m/z 687
(MH?").
35
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partltlor:led between 2M hydrochloric acid (30ml) and chioroform (30ml). The layers were
separated and the organic phase was washed with water (20mi), dried over mag.nesiL'Jm
sulphate and evaporated in vacuo. The crude product was purified by flash column

25 chromatography on silica gel eluting with chloroform/methanol (4:1) to give the title
compound as a white solid (0.064g, 20%). LCMS: R, 4.12 min; m/z 805 (MH"). o

Example 9: (28)-3-{4-[({4-[(2,2-Dicyclohexylacetyl)amino]—1-piperidinyl}carbonyl)
oxy]phenyl}-2-[((28)—2—{[2-(2-iodophenoxy)acetyl]amino}—4-methylpentanoyl)
30 amino]propanoic acid

This was similarly prepared from Intermediate 4 (0.203g) and intermediate 58 (0.14g). The
crude product was purified by flash column chromatography on silica gel eluting with
chloroform/methanol (9:1) to give the title compound as a white foam (0.153g, 52%). LCMS:
R, 4.45 min; m/z 887 (MH").
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mz 626 (M+). 10 Exanple 8:
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di chl oronet hane (2m ), under a nitrogegg atnosphere, was added a sol ution
of Internediate 4 (0.246g) in anhydrous THE (2ml) followed by
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aget L g}ﬁ?ﬁﬁgﬁg‘gﬁg 5&%@%@9%.&%& hflt\&\gﬁi g/eth t‘ﬁtﬂhr?’@ thape. (5%0 a?"@dﬂ%ﬁh edn of
this (@ltbz@)urmdmumm)bot@ssmm oadmnadﬁﬁk 20di) s ity 8RRy R ECRE, 2(% 4&% gd

wat er (N%E%\/I)( O@ §>|rr|n for 20C the m xture was (a A

bet ween I?y {'ﬁ% ' St“é’bﬁ‘d?“%ﬁ&"@rﬁV@P@ﬁS?W(vsgw Yo gl‘Vhea white feamer e
separ atfbﬁl43md The soigioni of tB40a44pm Weshad! Wl Tﬂw‘ﬁ@tagge& %‘Rﬁgégwﬂmg&ﬁg‘ﬁg; - od

rragnest#nn} Iﬁ ate and evaporated in vacuo. The crude pro
by fla o? eZS"'EWf%rYﬁsogﬁ"éﬁmnyfoﬁOsﬂ‘ninscat @@PCelthﬁrﬂ partitloh8d between 1M

) 8%2@”%'?@“‘@%' (4o 3nd G EEetald® clgh) ) ST RE e was washed with
(25% 3bgine (3 )[c(r@dzcn{arcmagn@vsueuzry*‘;u:alpmaany|a)name\mrp%)rall?cl)ﬁnlﬂ)&%{cjuﬂéI4 W&t @(fé)gratéuo N
0X ce am no} - 4- ne nt'ano
30" e Ry Brifed BY 853 EableR, G meCaRFY R m%mgfwmw%y&mmy
(o 203@ 1atodgiventhertitedsomtpdub8 asQ WA soﬂaﬂfa. frag% pewc‘é rl fied by
flash Mlignn chromat ography on silica gel eluting w ch oro hanol

(9: 1 ive the title conmpound as a white foam (0.153g, 52%. LCIVS R,
1 45 min; rﬂz 887 (MH). 35 0 6 JUN 2003 WO 00/ 37444 PCTI EP99/ 10000 50

Exarrplée 28) 2- %(Dl benzo[ b, d] f uran-4-yl car bonyl ) am no] - 4
met hyl==% Ll 240 e Hwaarg- ar@anmawhc)]e«yﬂqmmnyl } pr opanoi ¢
aci d Tgertarssiidird)-0 a-((at Qrf,gga'_a} 8L 0 rot hane SSrﬂ ),

di i sop q)ﬁ”s@gu{g{sppaﬁf ﬂ@te(me@gm;s ((Aﬂi&g;r in aldﬂorpmemnéo(SrB@ ri:inﬂér mPbgdme
Saucormost e bRy L BRR R4 BRPS i G Bimha)
2hd  \adtesrstir@Qifo) 3h dr 206 toe eplutiog wes dilied Wit AdHorsRtRRAN@DANEShd Raliieto to
gi ve %m&&ateoaégueous potassium carbonate (3 x 20ml), 1M hydrochloric acid (2 x 20ml) and
water (20ml), dried over magnesium sulphate and evaporated in vacuo to give a white foam
(0.1_53g). To a solution of this (0.15g) in methanol (2ml) was added 1M sodium hydroxide:
(2ml) and the mixture was stirred for 30 mins at 20°C, then partitioned between 1M
25 hydrochloric acid (20ml) and ethyl acetate (20ml). The organic extract was washed with
brine (20ml), dried over magnesium sulphate and evaporated in vacuo. The crude product
was purified by flash column chromatography on silica gel eluting with chloroform/methanol

(4:1) to give the title compound as a white solid (0.1269, 92%). LCMS: R, 3.85 min; m/z 695
(MH").

30
Example 12: (28)-3-(4-{[(4-Benzoyl-1-piperazinyl)carbonyI]oxy}phenyl)—2-({(2S)-2-
[(dibenzo[b,d]furan-4-ylcarbonyl)amino]-4-methylpentanoyl}amino)propanoic acid
To a solution of Intermediate 6 (0.172g) in dichloromethane (4ml), under a nitrogen

atmosphere, was added Intermediate 56 (0.084g) and diisopropylethylamine (0.2ml). After

35 stirring for 3h at 20°C the solution was diluted with dichioromethane (50ml) and washed wfth



(0.143g). To a solution of this (0.14g) in methanol (2m) was (afd 703
sodi um hydroxide (2nml) and the m xture was stirred for 30 mins at 20C,
t hen par‘gl,j'h%/%gg bet ween 1M 10 hydrochloric acid (40ml) -and et hyl acetate
(50mL) . e organic extract was washed with brine. (30n)PCHEPRUI0GQEr
magnesi um sul phate and evaporated in vgguo. The crude product was purified
by flash colum chromat ography on silica gel eluting with
chl or of #AtHARd RaveAUS Rfassium caghonate (@ xt S0k, CATmBShIGE: Bcighple s8Rl Sh
(0.1g, H i R in mz 602 (M). I5 Exanple 11
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i vacuo)etngag'i vé%%??&"?%%# ts‘?ﬂ‘."lé’%’&)’.°‘%& Magnesium sHinbAte and; eyaparsted i n

met hanofacyerhe euade acdiiedt whé podicdrdya8HOKdIcaAn chisFhitodREhh o4t S
sti rre%tfho hl§r%f rp'g\r)s %t Zlo(t%' t hen partitioned bet Weer?siglél ggb%hs{/m(ﬁéét%%(l)%g
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B0 ne (DMMEL)R, T2 eth; omer 708@MES um sul phate and evaporated in vacuo. The
crude product was purified by flash colum chromatography on silica gel
eluting with chloroform nethanol (4:1) to give the title conpound as a
white Exbingld 8:126092-(R28%.2-1BiME5 0B /5,mn.. mz 695 (MH+). 30 Exanple
12: (295)-3-(3-{71. ‘=‘iv --' v';;-‘."e\".-“ YREFR b 2 ({(295 2-
[ (di beR2BEROWIAMIPAN3-H4-{({LHR pbanyldcety!aotind]- TreipRyibipent RBem wﬂ no) pr opanoi c
aci d TenrényiRtdHdng iy Internmediate 6 (0.172g) 1 n dichiroronmethane (4m),
under g niy?}(rﬁoﬁ;elrl‘ r&of%?::;f‘juaspher e, was added Intermedi ate 56 (0.084g) and
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(3 x 5Bydrpxybihizbtyidzaie (0.0886). ARECstiAng P& hindnfl 2o“@tclﬁferr(\§<9§?]e) (&!\‘}\g@dwgé’ er

- h d d "h ;
parr s e IR By A oAb am e Q47 i som| Sisinayats Gbotaueg fai 18 eTiy|
acet at mbdyrel whexiated (Withl thibfbfehy g1 coniizhe \LQ%[EQd ( \gﬁa‘% M q{dldﬁ?g'%ﬁ'?;?%& Iégv?f:ag

thang& lé2n1h was 5 added 1M sodi um hydr oxi ) an
i rr e’ Py SatHratgd ag¢eoyshydium hydrogen carbonate (3 x 50ml) and water (50ml), dried

over magnesium sulphate and evaporated in vacuo to give a white foam (0.189g). To a

solution of this (0.176g) in methanol (4ml) was added 1M sodium hydroxide (1ml) and the
mixture was stirred for 2h at 20°C, then partitioned between 1M hydrochioric acid (50ml) and
ethyl acetate (200ml). The organic extract was washed with brine (30ml), dried over
25 magnesium sulphate and evaporated in vacuo. The crude product was purified by flash
column chromatography on silica gel eluting with a gradient of chloroform/methanol (9:1) to

chloroform/methanol (4:1) to give the title compound as a white solid (0.103g, 79%). LCMS:
R, 4.00 min; m/z 733 (MH").

30 Example 14: (28)-2-[((28)-2-{[2-(2-Iodophenoxy)acetyl]amino}-4-methy| pentanoyl)amino]-3-
ﬂ-j({4-[(2-phenylacetyl)amino]—1-piperidinyl}carbonyl)oxy] phenyl}propanoic acid
This was similarly prepared from Intermediate 43 (0.073g) and Intermediate 8 (0.15g). The

crude product was purified by flash column chromatography on silica gel eluting with

chloroform/methanol (6:1) to give the title compound as a white solid (0.103g, 53%). LCMS:
35 R 3.84 min; m/z 799 (MH*).
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ﬁgenyl }propanoic acid This was simlarly prepared fromlnternedi ate 43
( .0738) and Internediate 8 (0.15g). The crude product was purified by
flash ¢ [6pAgetyh 1 qiperazi ' '

(6:1) 03¢ 30—t eve: 35
R, 3. 87 OgPRINMNAaGET/ EP99/ 10000 52

Exanpl B0 BESCtRE) ofdnteimbhiate 46 €0 Db24) iRizeetchRHBYEHMALRAINS hE6ybR BEAK hofe,

2S). 2- . .
i[ fx(:lop%1‘6’%%%ﬁzdaeg’gt1yﬁ3]%{?ﬁeﬂl¥}a-"2ﬂnﬂﬁﬁ°ﬁyp'&é?ff‘&'ﬁwpsiiémidﬁohmrepldan: (a®i5g) Tmda 1-
20! ut i BBsli )i R ). d i t
oS phay oY DernE OWERSIL 100441 Al Sfiiho 8 S 20 T Rdiatei ) 1bglwas °9°"

hydr oc#i45q tadloved dygdisarrepyletisylanineodyQfenz and istimoigews cOARuedMNot ABhSThE T i Ng
for 30mpidte s gaXidrELHSRERAT v %}d‘o%hpo%gga)cidm%%ml) and ethyl acetate (30ml). The

layers were separated and the aqueous phase was further extracted with ethyl acetate

1giiperazingidariedriyi]bgphériyl)-2-gi 0 9o aRt hanol

(30ml). The combined organic extracts were washed with saturated aqueous sodium
25 hydrogen carbonate (40ml) and water (2 x 50ml), dried over sodium sulphate and
evaporated in vacuo. The residue was co-evaporated with dichloromethane to give a white
foam. To this was added trifluoroacetic acid (2ml) and water (3 drops). After stirring for 4h at
20°C the solvent was evaporated in vacuo and the residue was triturated with ether to give

the title compound as a white solid (0.1 15g, 74%). LCMS: R, 3.31 min; m/z 639 (MH*).

30

Example 17: (2S)-3-(4-{[(4-Acetyi-1 -piperazinyl)carbonyl]oxy}phenyl)—2-[((2$)-4-méthyl-2-{[2-—
(2-methy|phenoxy)acetyl]amino}pentanoyl)amino]propanoic acid

To a solution of (2-methylphenoxy)acetic acid (0.042g) in acetonitrile (5ml), under a nitrogen
atmosphere, was added 1-(3—dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
35 (0.05g) and 1-hydroxybenzotriazole (0.04g). After stirring for 30 mins at 20°C Intermediate
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3387 i =Yye! st|rr|ngfor 4h at
20C the sol vent ‘was evapo {ORIBPIAIC 3G t yr at ed wi t h
ether t'§ %F?/'@ on V\@"tt?rfrfeéj@f@ﬁ‘éd@rﬂﬁﬂkmaﬁqmmtales@mlﬂ up@erld PlrogéA Wmoddide. R
3531 nmwas Blded 3 e
(29)-3-(4-{[(4- Ace:{ fﬂﬂ?el)thd?@ @WQE‘% V%S?R?F]"ES‘S&?} pdieghiprige [(0088) -andmyt hyI
2- {[ 2=Y@roxpRampirisEe Wdﬁwe‘bfwﬂs&mr‘g@mmgﬂ zmmlﬁ@hﬁé&%rﬂ @[%Cs'ggn%g

e

3 (r)]ljg'; [ gﬂcri]ﬁ rfcg@g%at@y h@b%?%dwgtﬁﬁg@%r%d@e mi an84$2tlrnngI \I?vagjl %%E\t?nndetirfor 18h. The
1-(3- dm%ymwawauwpopoy bptabart tylmardunibrcricte Gy S0 deadJabdnOTRL 2nd

1hydr e 0.04g). After stirring for 30

Igat erme f&jﬂ%a {e%gé ggé%% %%ﬁdvﬁgo‘ﬁﬂ‘@?ﬂﬁ@m@ Imgﬂlmomrasted @ith ethyl 3oglatevas
ded WEkke yontbhinsd teéxt

cont i nyed f or bqor?i IC)dﬂ;g(taﬁlre \Nfﬁﬁ? 'E‘??)ne %)Nét'?'\/\g%@}afﬁ rﬁﬂgFB‘mS&PIUH‘ aci d

(50mL) Ana e’?et‘i‘Mm 't i Waterh & g yiding), welried sevpar sddadn aqdphdle asHieous

phase ewapotated evacuo. The residue was co
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foam. To this was added trifluoroacetic acid (2ml) and water (3 drops). After stirring for 4h at

20°C the solvent was evaporated in vacuo and the residue was triturated with ether to give

25 the title compound as a white solid (0.127g, 83%). LCMS: R, 3.33 min; m/z 643 (MH*).

Example 19: (28)-3-(4-{[(4-Benzoyl-1-piperazinyl)carbonyl]oxy}phenyl)—2-[((2S)-2-{[2-(2-

iodophenoxy)acetyl]amino}-4-methy|pentanoyl)amino]propanoic acid

This was similarly prepared from Intermediate 43 (0.07g) and Intermediate 22 (0.151g). The
30 title compound was obtained as a white solid (0.152g, 81%).
LCMS: R, 3.58 min; m/z 771 (MH*).
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.151g). The 30 title conpound was obtained as a white solid (0.152g, 81
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[ 2- (t®ota BoitiohPBEN2XYd ) i ent 1 am ropanoi c
acid To aasol utoi on gf I ntﬁggﬁn%ﬂ(?ikg{yggﬁ% 5’"8%%%& ﬁ gg%?é’hﬁ?r&ﬁ ('SVHL €l Bnder
a nit r@&@ﬂe%t rrﬁgb‘l’t'ﬁ?*@,"e- wakags ddadded 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

2 hyar DT pHeRR (ERBY R WbaFEanedis 1 46, Aer SetnarorSuminoe doCa

| nt er nealutianeofaate(roediatend2 (taSg)ad destohitlle Qasal) Was @uaé@aﬁ@ewr@gms%ﬂrnﬁued
s partitioned

(0.05 tirring was_cantipued for 18h. The m xture
bet weeet 1R iG-S Garitioneiresh dMbrejpchieia atid (oiind g acotate
(75ml). The layers were separated and the organic phase was washed with saturated

aqueous sodium hydrogen carbonate (40ml) and water (50mi), dried over sodium sulphate

25 and evaporated in vacuo to give a white foam. To a solution of this in chloroform (12ml) was
added trifluoroacetic acid (6mi). After stirring for 4h at 20°C fhe solvent was evaporatedin
vacuo and the residue was co-evaporated with chloroform and ether to give the title
compound as a white foam (0.17g, 90%). LCMS: R; 3.44 min; m/z 659 (MH").

30 Example 22: (28)-3-(4-{[(4~Benzoyl-1-piperazinyl)uarbonyl]oxy}phenyl)—2-[((2§)—2-{[2-(2,4-

dichlorophenoxy)acetyl]amino}-4-methylpentanoyl)amino]propanoic acid

This was similarly prepared from 2,4-dichlorophenoxyacetic acid (0.055g) and Intermediate
22 (0.151g). The title compound was obtained by trituration with ether as a white solid
(0.129g, 75%). LCMS: R, 3.52 min;: m/z 713 (MH*).

35



| ayers were separated and the aqueous phase was further extracted with
ethyl acetate (30ml). The combined organic extracts were wasHel WiNh2003
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dried os‘gfﬁswgg%m sul phate and evaporated in vacuo. The PEITERI¥I008&
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20C t he Exampien23:w(a8)-24¢p8)-2pd2LI8dy st xHRE i, due tri tlurajt ed with
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of int %%ﬁﬂ%%ae 22 i{il' 5 %ﬁl n acetonitrile (25n S BRIy %’t?%-l'ﬂ'@ was
conti nue SYas et GI'PﬁéJ WeGh d Muhydreshleric RoiddB0ME taneasthyl Ml pn:j?,l,,grﬁ%
i d (58ydr d ) T re separated and the
T gant o ANase Was wetre oSt base WS WAKRET WiR sBiiga rayees sotiomat o
(40n )Mﬁ?%t@%%%}@m%néwa@wﬁomum suerHdaieh dfiprRdte aﬁa%gg{,%?rﬁ An
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vi@cuo tvacgd I &8 l.uti of this in c%loro orm
added t rlc?d|> ﬁgrgg\éé(,:%t %@Itéag?%h'( gﬁd?.sgﬁf'?'éro(?gp'isr'm Hghleromethanat (2000) wae stdedent

was ev djfsioseangtic racid 420ml) aardl berr@&ind uet ool 0 i th chl orof orm
and et kep 8.9 W&ot he ti ?’I_ e com;o(uncfdas égaéw%riﬁ%e%yg@m!i?g&%/g{‘e SEHPNt wess:
R 3.44 n? ne 'z Va54C B fie resigiye uagtrtusated with ether to give thetitle compound as a
(2S) - 3white Splidi¢ Besg, A% )] + DML R BIgRYhirnt 31,204k ﬁm phenyl) 2 T((Z25) 2-{[2
(2, 4- dichl orophenoxy)acetyl ] am no} - 4- net hyl penht an

\ aQ
-, e

oyl ) am no] propanoi ¢ acid
This was simlarly prepared from 2, 4-di chl orophenoxyacetic acid (0.0559)

48d | nErampidi 24: @2SR2{((Os)L5.1@) 10 (FhA- fecrpound was obt ai ned by
trituration with g er_as a 1] ﬁ O S AMN4-me R 3.52 nin;
mz 71 anygo “ennombglingoadmreaxdpiREy plopandic 8890 55 Exanpl e 23:

28) - 216 G2Y)uti e |.n t hyT “pent anoyl ) anmmo]  3-
El- [ % 4- rr%réphlﬁtﬁ:;/cl[f@%ﬁgé@l Qxydi gﬁéhgﬁ%%%%@mﬁ @65'5:? gn agf’”é‘éﬂ%‘t%m)wsgher]e,
I ?t er nf§@s Addeds ((&dyse@ylammmem??mlethﬂ@rmmnﬂ?e hg@@?ﬁoﬁd@i(%ggg@ ang 1-
at nos : ~(3- Al e am nopropyl ) - 3- et hyl carbodi T'm de
nyar oo PRI o217 ARG R Ry RS RO et 28 (1) was
i SO g e LBty condoabehd M e v ST e
|1 SORhORIL WAV OGS Ssrwani)y M hydrochioric dim(?gmﬁ and ethyl acetate (75mi). The
layers were separated and the organic phase was washed with saturated aqueous sodium
hydrogen carbonate (40ml) and water (50ml), dried over sodium sulphate and evaporatedin

vacuo to give a white foam. To a solution of this in dichloromethane (20ml) was added

25 trifluoroacetic acid (20ml) and water (1ml). After stirring for 4h at 20°C the solvent was
evaporated in vacuo and the residue was triturated with ether to give thetitle compound as a
white solid (0.63g, 53%). LCMS: R(3.90 min; m/z 598 (MH").

NMR (DMSO-ds) 8H 12.74 (br s, 1H), 8.38 (d, 1H), 7.81 (d, 1H), 7.20-7.25 (m's, 3H), 7.14

. (m, 1H), 6.99 (d, 2H), 6.90 (m, 1H), 6.85 (d, 1H), 4.57 (d, 1H), 4.50 (m's, 3H), 3.61 (m, 4H),

3.52 (br m, 2H), 3.30-3.40 (excess 2H, obscured by water), 3.06 (dd, 1H), 2.90 (dd, 1H)
1.57 (m, 1H), 1.38-1.50 (m's, 2H), 1.35 (s, SH), 0.87 (d, 3H), 0.85 (d, 3H).
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vacuo gf;r?ggt%{eth? é%?'adéasv\%%at?‘?“ﬂtg 2&’?}] @REERedp RINF (§-2hiand stiread iorghcainaﬂﬁ'und
Vet iesmolagl é} 8% 9 9

?Sf)lvgo oo :gﬁ a ﬂ( e ad mfa'éb%d mm\zmp@s x3|l), Q‘féf’%ﬁm gj% 1%&%&{%&},@%5?% .

3H) 7.8x 1 MO tiﬂsruvasedggd acsolution. of@nw Iemmq(z@s 3g3 83-disoptopyicarsbdihided, 1
. 4.

2 by oy Mol Bénddfiasbld o ) w4 5 Treiibaurd vy dlied ioEfEvaS

1538- 1.200C( rfihe, rezi) was BBered, atHwasbe8 7wiid NNP) (3 Q. 86, Gebthandl - (30x611) Lhh?003
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(2S) - 2- Zc?\? 8&‘ aﬂe ‘Tert-butyl)phenoxy]acetyl} am no)-4-net hyl
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y

Sasrlnretl{%%jl was  added a sol ution 2S5)-3-[4-(allylox
[ (9H f M7S Tlier Q‘EHQSHBS%W%&?MB Ay 1} Hhi rn%t}\pwdénbi Ik agd |d¢pmqoog)hane OVE1I).

970mL)To thist
05T et oo Bl o gt oIS e 1739,

f29r 18Rndt1-Dyiroxyhieazetsigzole itk 76) htWEd1a?dl\dThaS’hEﬂlrﬁ’lMab slﬂméd(far A8BROZOIC.
o b RS LRI 1 el S
stirre@xdh. 3.5h at 45C. After <cooling to 20C the resin was flltered and
MShedT\AAtth rNeI\s/ﬁ\ ?és agé)e%ngl)chloromé}ﬁane (éOOml) phenylsilane (160ml) and a slurry of
tetrakis(triphenylphosphine)palladium(0) (34g) in dachloromethane (500ml). The mixture was
25 stirred for 2h at 20°C. The resin was filtered and washed with dichloromethane (3 x 11), ether
(3 x 11) and dichloromethane (6 x 11). ,
A slurry of the resin in dichloromethane (800m:) was treated with diisopropylethylamine
(120mt) followed by 4-nifropheny| chloroformate (131g) in 3 portions at 10 minute intervals.
The mixture was stimed for 2h at 20°C. The resin was filtered and washed with
30 dichloromethane (3 x 1), ether (3 x 11) and DMF (3 x 11). A slurry of the resin in DMF (800ml)
was treated with a solution of morpholine (56.5ml) in DMF (200ml). The mixture was stirred
for.2h at 20°C. The resin was filtered and washed with DMF (3 x 11), ether (3 x 1l) and
dichloromethane (3 x 1i).
A slurry of the resin in dichlloromethane (400ml) was treated with 10% TFA in

35 dichloromethane (800ml). After stirring for 30 mins at 20°C the resin was filtered and washed



10 800m ) and dichl oronethane (3 x 800ml) then dried in vacuo. 2009 of t he
resin was treated with 20% pi peridine in DVF (1.21) and sti rreﬂjﬁfyi_er3m[]gt
20 The resin was filtered and washed with DM (3 x 11), nmethanol (3 x 11)
and di chP@YRE#Mfane (3 x 11). To this was added a sol uti RECTEPIBHBWE | euci ne
©(233.39g), 1, 3-diisopropylcarbodiimde 84.7g) and 1-hydroxybenzotriazole
(89.3g) in NI\/P (1.21). The mxture wastirred for 18h at 15 20C. The resin
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5 conpound as a white solid

(29)-2- 'P(‘-I"‘PSW%_!@MP_{WG(WMWIcﬁfﬂaﬁgxwweww&m 031 min; m/z 556
pEt ancmh.) ?m no] - 3-{4-[(4-norpholinylcarbonyl)oxy] phenyl } propanoi ¢ aci d

Example 26: (2S)-3-[4-({[4-(Aminocarbonyl)-1 -piperidinyl]carbonyl}oxy)phenyl]-z-[((28)-2—{[2-

Q-iodophenoxy)acetyl]amino}-4-methylpentanoyl)amino]propanoic acid

This was similarly prepared from Intermediate 43 (0.06g) and Intermediate 24 (0.1g). The
25 titte compound was obtained as a white solid (0.07g, 56%).

LCMS: R, 3.33 min; m/z 709 (MH").

Example 27: (28)-3-[4-({[4-(Aminocarbonyl)-1-piperidinyl]carbonyl}oxy)phenyl]-2-[((28)-4-
methyl-Z-{[Z-(2-methylphenoxy)acetyl]amino}pentanoyl)amino] propanoic acid

30 To a solution of (2-methylphenoxy)acetic acid (0.345g) in acetonitrite (50ml), under a
nitrogen  atmosphere, was added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (0.4g) and 1-hydroxybenzotriazole (0.3g). After stirring for 30 mins at 20°C
Intermediate 24 (1g) was added followed by diisopropylethylamine (0.35ml) and stirring was
continued for 18h. The mixture was concentrated in vacuo and the residue was partitioned

35 between 1M hydrochloric acid (100mi) and ethyl acetate (300ml). The layers were-separatéd
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and br PHEXY S 35')3"3?? BEPRAPRIC Beid (&43-Ba) ardi Jiydrexyhezattiagete (48ay)iin BMEuo
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Sol ubl Hichipromethane |(644Bnl§)§hlasg¥dnted ané PMEZG 6 A cotid éﬁh}'aﬁdé ?26 Sml) Was)adg8q 33

d, 7.21
‘( 'a_pu! tze mlx{uré wasH)stlrred t20r 12h a{ 20°|C_|.) The resm was f ltered and washed witF

dichloromethane (3 x 550ml), methanol (3 x 370ml) and dichloromethane (3 x 550m).
A slurry of 20g of the resin in dichloromethane (100mi) was cooled to 2-5°C and treated with

25 ~ a solution of phenol (20g) in dichloromethane (80ml). Chlorotrimethylsilane (20ml) was
added dropwise and the mixture was stirred for 6h at 2-5°C. The resin was filtered and
washed with dichloromethane (3 x 200ml), methanol (3 x 200ml), 10% water in DMF (2 x
200ml), 10% diisopropyléthylamine in DMF (3 x 200ml), DMF (200ml), methanol (3 x 200ml)
and dichloromethane (3 x 200mi).

30 A slurry of the resin in DMF (55ml) was treated with a solution of Fmoc-leucine (32.7g) and
1-hydroxybenzotriazole (12.5g) in DMF (85ml). After 5 minutes 1,3-diisopropylcarbodiimide
(19.3ml) was added and the mixture was stirred for 15h at 20°C. The resin was filtered and
washed with DMF (3 x 150ml), methanol (3 x 150ml) and dichloromethane (3 x 150mi).

The resin was treated with 20% piperidine in DMF (180ml) and stirred for 1h at 20°C. The |

35 resin was filtered and washed with DMF (3 x 150ml), dichloromethane (3 x 150ml), DMF (3 x



7.15 (d, 1 H), 7.11 (t, 1 H), 6.98 (d, 2H), 679689(ms
(ABsystem 2H) 439 10 4.46 (m's, 2H), 3.95-4.14 (ms, 9@0’@?@&?

% 33 (m | H), 2.20 (s, 3H), 1.75 (m 2H), 140160(ms
0 82 0.8 0t‘!?’f-”%“““GI—I) Exarrpl e 27 (Alternative Procedure): PCT/EP99/10000
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Example 27A: (28)-3—[4-({[4-(Aminocarbonyl)-1-piperidinyI]carbonyl}oxy)phenyl]-2-[((28)—4-
25 methyl—2—{[2—(2-methylphenoxy)acetyl]amino}pentanoyl)amino] propanoic acid potassium salt
A suspension of Example 27 (10g) in methanol (150ml) was warmed to refiux to obtain a

clear solution. To this was added a solution of potassium carbonate (1.16g) in water (7.5mi).

After heating under reflux for two minutes the solvents were evaporated in vacuo to give a
| crisp foam. To this was added acetonitrile (100ml) and the mixture was warmed to reflux, .
30 during which time the foam collapsed and started to crystallise. After ten minutes the mixture
was allowed to cool to 20°C then filtered under reduced pressure, washed with acetonitrile

(25ml) and ether (50mi) to give the title compound as a white solid (10.65g, 100%). The

product is believed to be isolated in the form of its monohydrate. Solubility in water: >250 -
mg/ml.
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Example 29: (28)-2—{[(23)-2-({2j2-(‘|’ ert-butyl)phenoxy]acetyl}amino)-4-methyl

pentanoyl]amlno}-3-[4 ({[4- (1-p|pend|nylcarbonx) 1-piperidinyllcarbonyl}oxy)
phenyl]propanoic acid

To a solution of Intermediate 46 (0.1g) in acetonitrile (5ml), under a nitrogen atmosphere,
25 was added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.09g) and 1-'
hydroxybenzotriazole (0.063g). After stirring for 30 mins at 20°C Intermediate 20 (0.18g) was
added and stirring was continued for 18h. The mixture was partitioned between wéter (20mf)
and ethyl acetate (20ml). The layers were separated and the organic phase was washed
with saturated aqueous sodium hydrogen carbonate (2 x 30ml), water (30ml) and brine
30 (30ml), dried over sodium sulphate and evaporated in vacuo. The crude material was
purified by flash column chromatography on silica gel eluting with dichloromethane/methanol
(20:1) to give a clear oil. To a solution of this in dichloromethane (8ml) was added
trifluoroacetic acid' (2ml). After stirring for 2h at 20°C the solvent was evaporatedin vacuo

and the crude product purified by flash column chromatography on silica gel eluting with
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di chl or omet hane/ net hanol / acetic aci d/water (240:15:3:2) to give the title

g ol v
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3-14-({4 he Lasipykigar bonyl) - 1- pi peri di nyl car bonyl } oxy)
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25 white foam (0.055g, 24%). LCMS: R, 4.19 min; m/z 779 (MH").

Example 33: (28)-3-[4-({[4-(Aminocarbonyl)-1-piperidinyl]carbonyl}oxy)phenyl]-2-{[(28)-2-
({2-[2—(tert—butyl)phenoxy]acetyl}amino)—4-methylpentanoyl]amino} propanoic acid

To a solution of Intermediate 26 (0.47g) in dichloromethane (8ml), under a nitrogen

30 atmosphere, was added isonipecbtamide (0.106g) and 'diisopropylethylamine (0.2ml). The
mixture was stirred for 18h at 20°C then diluted with chloroform (100ml), washed with
saturated aqueous potassium carbonaté (3 x 50ml), 1M hydrochloric acid (3 x 50rhl) and
water (50mi), dried over magnesium sulphate and evaporated in vacuo to give a white foam.

To a solution of this in chloroform (3mi) was added trifluoroacetic acid (3ml). After stirring for
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trifl uoT@acsalSPensam df étﬁ!mu)rousqbd)tass:um carbugaté ch 067@) dr\d!\b&di@r% V800 33@%
P / EP9 d in vacuo and t

i dueg'é\r)alg W @ﬁ‘f a{lié'?pa Eva% (I‘)f" é{eaéi Hig f?garf%zga"gg 38%&95{(}“%'“&"@}% £e
soI id (@ ZQBSTQhe Erﬁ%me Wad/Btirréd 8or3‘k'8l'fmm0°m theA P3Artitignsd beﬁmgéfﬁ@bt%té’cﬂaqueous

- (2S) - 2- 2S 2- but eno acetyl }am no) - 4- net

|(oe nianoﬁ? i ¢ ga % ‘ﬁ'@l? {W{'ﬁl i%;‘%ﬂngbééé]ﬁe)ﬂaﬁ%torfa#qy)srg/wycelsqﬂap#@ andy| )
car bon g
I nter n’g(li?l 3&% rﬁzlG%?g 3%‘8')@ andrcvlvﬁ?ier medi gtatgﬁ%tzé a'E'i‘u o ¥o<ﬂﬁ&}@t5’g nre&%g%aé%nd

was obt @Prmdgand baingi1Pal)s siried P\Er 11BRAgnesigmy) sulphate and evaporated in vacuo. The
20 crude material was purified by flash column chromatography on silica gel eluting with ethyl

acetate/cyclohexane (1:1) to give a white foam. To a solution of this in dichloromethane
(2ml) was added trifluoroacetic acid (2ml). After stirring for-2h at 20°C the solvent was
evaporated in vacuo and the residue was triturated with ether to give thetitle compound as ia
white solid (0.146g, 70%). LCMS: R, 3.70 min; m/z 610 (MH*).

25
Example 36: (2S)-2-[((2S)-2-{[2-(2-Benzoylphenoxy)acetylJamino}-4-methyi
pentanoyl)amino}-3-{4-[(4-morpholinylcarbonyl)oxyjphenyl}propanoic acid

This was similarly prepared from 2-hydroxybenzophenone (0.2g) and Intermediate 27 (0.29g).
The title compound was obtained as a pale yellow foam (0.057g, 26%). LCMS: R, 3.60 min;
30 m/z 646 (MH").

Example 37: (25)-2-[((2S)-4-Methyl-2-{[2-(2-propylphenoxy)acetyljJamino} pentanoyl)amino]-
3-{4-{(4-morpholinylcarbonyl)oxy]phenyl}propanoic acid

This was similarly prepared from 2-propylphenol (0.14ml) and Intermediate 27 (0.2g). The
35 title compound was obtained as a white solid (0.141g, 70%).
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20. 06g¢vaporated in vacuo and the residue was azeotroped with toluene then triturated with ether '

to give the title compound as a white sohd (0.118g, 55%). LCMS: R, 4.16 min;. m/z 624
(MH"). |

Example 40: (2S)-2-[((23)-2-{[(Benzyloxy)carbonyl]aminoH-methylpentanoyl) amino}-3-{4-
25 [(4-morpholinylcarbonyl)oxy]phenyl}propanoic acid

To a solution of Intermediate 13 (0.19g) in chioroform (2rril) was added trifluoroaceti¢ acid

(2ml). After stirring for 4h at 20°C the solvent was evaporatedin vacuo and the residue was

triturated with ether to give the title compound as a white solid (0.156g, 90%). LCMS: R, 3.22
min; m/z 542 (MH*).

30

Example 41: (ZS)-3-[4-({[4-(2-Furoyl)-1-piperazinyl]carbonyl}oxy)phenyl]-2—[((28) -2-{[2-(2-
iodophenoxy)acetyI]amino}-4-methylpentanoyl)amino]propanoic acid

Intermediate 38 (0.26mmol) was treated with DMF (4ml). 2-lodophenol (0.57g), potassium
carbonate (0.36g) and sodium iodide (0.39g) were added and the mixture was shaken for

35 16h at 20°C. The resin was filtered and washed with water (2 x 5ml), DMF (5 x Sml) and



anhydrous DMF (1 m ) was added 2-cycl ohexyl phenol (0.12g) foll %V\gﬂgm/
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and brine (10m), dr| ed over rragne5| um®&4l phat e and evaporated in vacuo.

The mat e flash col unm chromat ography on silica
gel el u?l ﬁborwrpﬁp sg‘beé" ZVE@E%‘? WH’éﬂah@%PQ’%P&Q%a@%@CHOWﬁ"thame)éAml)To
a sol ut iagter B0 il Stherr sinoka® Firsret hatdethe (fi r9aseLie acid
- (3m). Aft(gr sti rsrl ngeflor at 20C thg gtgél%e%%sagé?a?%eg{ﬂa%%ér@tgg i \%fsu
and t heWassPeirapsd wﬁaotpk@ped(ﬁml% Hhem|tiierated (with tetheru Thieedrudet proslubewast 0 *
?r; \Z’e6t2h6wtstélils%dqm98élgnme?o Yk the 6@ csnpRinitR% wﬁ%e@OlldL(G'Yﬁti Bt 4.16 mn;
(28) - 2- LEMB)RB.9q (nBEnzly/Zo’:f@ﬂ)Mﬁbonyl ] ami no} - 4- net hyl pent anoyi )

am no] - 3- {4- 25 [ (4- mor phol i nyl car bonyl ) oxy] phenyl } propanoi c acid To a
solution of Intermediate 13 (0.19g) in chloroform (2ml) was added

trifl uoEpamela 42:428H2-{ 2- t :@r sol vent was
evapor at edt' to give the

A Y A : : prEpaneic @cidn z 542
IVH (ite lee g
EZS))S [4-%?( 23Ft11(roozysln)1m°|) Wasér%%?t%?/ wnth ony 4}mlg<y§p eny p?e[ne t ég4ml)

- 301 [ 2-potassiyALEATEARRS ) ARS9) |aqndrﬁq¢mm odi nuancgdo)ednanmirpr opane @asci d

I nterne I th 4 ol
(0. 57 )$%§?af§§|1§$na?§ oﬁ%‘%%ss 'f)(”%g @9 # "é‘o‘ﬁ?ﬂ}#’u% H@ge( 6319531%}8%“ ét'dded
sashe 265““’ﬁa"“e e °‘SNF*"55"‘“’“ et PN R T v
washe t h wat X : and
PCT/ Epg‘yf'i'Bb?J’Betgéﬁé %‘HP'& hﬁfgﬂ ér?e’f‘ﬁ‘é&@e (@'&Weﬁﬂef?% @nd the-filtrate wag avaporatedin
trifluorsaeetThe regiich waks cizbefrep@ Ktk SolldHElismi) t‘r\fehetﬁtuﬁﬂea With détﬁ‘@r "r‘i\%‘ dudes
fﬁétered and the filtrate was evaporated in vacuo e residue

ot r JYEHYGH t4A% oPuriiee PEnifiash heplumni tofirematagmpth eoheilica Thel Gaiumt@ pwitiduct
was cr rlf t x i\te
e (%ﬁ% 436rhﬁl¢|€tﬁah9lﬁéc§ﬁ§ R %’5 g q‘:) tBanEE fﬁ"etﬁ Sofripbl 59 WM%ZS&% &‘) fm;)
(29) - 2-KG )g'%éﬁé{@n[ 2m(zl'§9ﬂ Mty )phenoxy] acetyl } ani no) 4- et hyl
pent anoyl ] am no}-3-[4-({[4-(2-furoyl)-1-piperazinyl]carbonyl } oxy) phenyl ]
propanoic acid Internediate 38 (0.26mvl) was treated with DMF (4m).
2-tert -W%[Z-Ibmobasamhmoaﬁbmmmnowﬁgath;and sodi um

B 1 et S ony bR B B add T

This was similarly prepared from Intermedlate 38 (0. 26mmol) and 2-cyclohexyl phenol

(0.46g). The crude product was purified using a solid phase extraction cartridge containin~
reverse phase silica eluting with a chloroform/methanol 'gradient (increasing from 98:2 to

80:20) to give the title compound as a cream solid (0.037g). LCMS: R, 3.83 min; m/z 717
25 (MH*).

Example 44: (28)-2-{[(28)-2-({2-[(1-Bromo-2-ngphthyl)oXy]acetyl}amino)-4-_

methylpentanoyl]amino}—3-[4-({[4-(2-furoyl)-1-piperazinyl]carbonyl}oxy)pheryﬂ propanoic
acid

30 This was similarly prepared from Intermediate 38 (0.26mmol) and 1-bromo-2-naphthol
(0.58g). The crude product was crystallised from acetonitrile to give thetitle compound as a
cream colqured solid (0.064g). LCMS: R, 3.69 min; m/z 763 (MH").




Sml) and dichl oronmethane (5 x 5nl) then treated with 1: 1 triflugroacetic
aci d/ dichl oromethane (4m ). After 30 nmins the resin was filt8bedUNnd0ine
filtrate was evaporatedin vacuo. The residue was azeotroped with toluene
(5nl) theo dori7sadr ated with et her. The crude 15 product wa®PCHFEPOVIE0 by
flash col um chromat ography on silica gel eluting with

chl or of or Ml met hanol / aceti c aC|d (95:5: to give thetitle conmpound as a
vvhlte5|d('0. 44 S : :
(2S) - 2- [FHesge 3o s IPRNBINACRYHNINOA RN ok hyl 20

pent anoydaHsshiyl)ex é &b & WDy bREAG@ dBetyijaRTi | }oxy) phenyl ]
pr opanoiC aci 'S Wwas simflar yd_lp_repare romin e 38 (0.26mml)

and 2- cyretinieegtanpriaminolprapangigiacidthe crude product was purified using a

solid (g a=Te A [ il

W th a ol e or Rianp PrEgfiel £8F MRFrLald 3o [EXEENERS % SadBRyE pehd
gi \Be t hg0#48g). g hemmdriprdduct wascpwrified byifiash UG ahromaioBaphiy, onsilka gel rjutimgz
(28 - 2 (e RalBiasstc 20,5850 7) 3 vadoe g sampaunc s a whie sol
met hyl pgooaagy ILICMS: IR B-13-thit: (rbfz47&2(Moy! ) - 1- pi per azi nyl ] car bonyl } oxy) phen
yl] propanoic acid 30 This was simlarly prepared fromlInternedi ate 38
(0.26nmmol ) and 1-brono-2-naphthol (0.58g). The crude product was

crystal lgyg ré 56128 QI P60 {262t Ber@bMBhd &Y jdck §1SAMRIUDH e cream

col oure 6 JUN 2003 WO
ool/Qa744zpep@an9mb§W[(4%ﬂ2 (Esoaiemmensl)acetyl]ammo} -1-piperidinyl)

(29) - 3- (& SAVEH &Iglgyl)acetyl]anllrlo) 1- pi peridinyl)

caf bonyl ={[ 2- (2- cycl ohexyl phenoxy) acetyl ] am i no} - 4-

met hyl pél’msaweylsymlaﬂum]rmaypemr@m IrderimediEite S9VAL9simol) and 2-iydemebedzdptamone

Interne 9 henol 5 (0

pr oduct qmgégbﬁ'?nlegc?ucge %‘JE !I"% ||f8$Yn§{: ﬂﬁﬁﬁ%t"%' rcgpmat(?ﬂ'(aé’lhp’ioge?"ﬁ‘@lgeefa[ﬁlfl'f‘ﬂg

Wi th chlvamwomrmrnamahérmtm (acﬂqed 5(®5) o @rvé)thé ftlegcor@pblred bé td @hgo¥pRYINd
z /89 E VH)

Whl[@?ﬁ%))l Eg{"[s(zq’r g%%?o&f%ﬁ@ﬁ?ﬁ%ﬁigtm ]nam no} - 4- met hyl . E)éarrpl ° 4

pent anoyl ) am no] - (4 {[ (4-{[2-(4-chl orophenyl)acetyl]am no}- 1-pi peridinyl)
car bonyl j h | dT imlarly prepared from

| nt er mecRX@38 (622 anPmiiniang YOy By PIWBASHRIPENYINYRg) . The crude
product capsonkidhvin 'h%lca gel eluting
wi t h chl"orof or mi net hano ace_l Cc acl 0 title conpound
as a whipestaggyDaminelpremangigagid LCVs: R 3.75 min: mz 811 (MH).

20 Intermediate 37 (0.27mmol) was treated with 20% piperidine in DMF (5mi) and shaken for 1h
at 20°C. The resin was filtered and washed with DMF (5 x 5ml). A solution of Intermediate 43
"(0.154g) in DMF (3ml) was added followed by a solution of benzotriazol-1-yl-oxy-
trispyrrolidinophosphonium  hexafluoro phosphate (0.285g) in DMF (2ml) and
diisopropylethylamine (0.26ml). The mixture was shaken for 18h at 20°C. The resin was

25 filtered and washed with DMF (5 x 5ml) and dichloromethane (5 x Sml), then treated with 1:1
trifftuoroacetic acid/ dichloromethane (5ml). After 30 mins the resin was filtered and the filtrate
was evaporated in vacuo. The crude product was purified by flash column chromatography
on silica gel eluting with chloroform/methanol/acetic acid (95:5:0.5) to give the titie compound
as a white solid (0.083g). LCMS: R, 3.76 min; m/z 833 (MH").

30

Example 48: (25)-2{[(2S)-2-({2-[2-(Tert-butyl)phenoxylacetyl}amino)-4-methyl
pentanoyl]amino}-3-(4-{[(4-{[2-(4-chlorophenyl)acetyl]amino}-1-piperidiny|)

carbonyljoxy}phenyl)propanoic acid

This was similarly prepared from Intermediate 37 (0.27mmol) and Intermediate 46 (0.115g).

35 The crude product was purified by flash column chromatography on silica gel eluting with



Exampl e 47: (2S)-3-(4-{[(4-{[2-(4-Chl orophenyl)acetyl]am no]-1-piperidinyl)
car bonyl j oxy} phenyl )-2-[((2S)- 2- ([ 2- (2-i odophenoxy) acet yl ] am ribg ﬁJNﬂﬁﬂﬂ}I
pent anoyl ) am no] propanoic acid 20 Internediate 37 (0.27mvl) was treated
with 20%Y pe3148 ne in DVF (5ml) and shaken for 1 h at 20@cTRW®onGmON Was
filtered and washed with DVMF (5 x 5ml). A solution of Internediate 43
.(0.154qg) in DVF (3m) was added fol | owd6 by a sol ution of
hosphonj um hexaf | uoro phosphate

benzotr i tri.spyr.ro

(0. 285g @5'8*%@%’?%%‘0 ?F&t"’ ¢id éﬁ%@%&ttﬁygﬁ(ﬁl e litte_zemppundtes ai whits esonas
shaken fC01GJE§) BCMBOR, 3.9Beinen/p 783 (Mp+f.i | tered and washed with DVF (5 x
5m ) and dichl oronethane (5 x 5m), then treated with 1:1 trifluoroacetic
aci d/ di chl or onet hane (5m) After 30 mins the resin was filtered and the

filtrat eExambleya ). 2688 or hY r odu t1_vlvaé5rI urIified by flash
col um chrona

chl ®r of MMMMWﬂdWZQWJ&aM-MMoﬁmrﬁméjl@ conpound as a-
white soli g lln R|37 mn; mz 833 (VH ). 30 Exanple 48:
(2S) - 2- {le @ (y o bdeae i lt%};)]Elt:enoxy] acetyl }am no) - 4- et hyl ¥
ent anoyThiamasaimBarly4e dd{f rit diaepde

(F:)ar bonyly |} hen @g ' rnoLc amg Thi s msqg%ﬁﬁﬁ%dmﬁﬁg%t?%% 1q,7r5y

| nt er nedl s §U§i éd r’ﬁh% purified %ﬂ@%’hﬁeiuatrbcmn(ajograam on s’ﬂb’::aTdm etutingewith

pr oduct om'ofuﬂﬂhhﬁétﬁ%(mé &iash on_ sil ca gel elutin
H; 6_JUN 2003 WO 00/ 3'7444'°(F;>@r/ EPY /i‘p(r)%eo 9%%9{]3 Compound “as & white sol
ch

r of dPBoREL A& /RS0 miraonG (785 fMeHB) to give the title conpound as a
white solid (0.107g). LCMS: Rt 3.93 min; mz 763 (MH). Exanple 49:
(29)-3-(4-{[(4-{[2-(4-Cnl orophenyl)acetyl]am no}-1 piperidinyl) 5 !
car bonylﬁ’@mle)ﬁ@r(\ZS) 314{{[{(_{2[8)(42@rlilomphenylsiadéx)d]ahulﬁ@}D'r fipgtigiayipon () ami no] - 4-
met hyl p i Ar ORangl ¢ _ac| g S was simtarfy prepared from
\Z | {&-piperidimyicatagny)-2the crude product

: : ogpaﬁallca gel eluting with
n1rret hanol/acetlc

chlzor of 0 grve the title conpound as a
\AﬁlS?e sg{hfs Waﬁﬁ'"{"@”b%eé’freq_ g mﬁd@@e #/r{0-3fmmolp ang Mtbijmed:ﬁ)eget?qodwm

(29) - 3- (The{dride @foﬁueﬁwﬁblwhﬂ@@wma)sawmqhadnr A aFHh?ecH B Gk e
bonyl h 2_({(29)-4-met hyl iy ik 2.
?\g:)h? Ez IC]“OQ%};P gt%%"&”?éf‘&'}gpéﬁ)‘lg a@gfﬁ ?%ﬁn tﬁo?{yﬁo@nmol%ec camggandﬁrﬁ'bl WhMSsﬁlg

si m | ar (y.082@HPECRS: R 97 Infth e hiye dg % (0.27mmol ) and Internedi ate 44
(0.1739). ?e crudtez‘ product was GSBL?M?Q )ed by flash colum chronat ography on

silica gel eluting with
20 Example 51: (28)-24[(2S)-2-({2-[2-(T ert-butyl)phenoxy]acetyl}amino)-4-methyl
@tanoyl]amino}-3-{4-[({4-[(2-phenylacetyl)amino]-1-piperidinyl}carbonyl) oxy]
phenyl}propanoic acid

Intermediate 33 (0.23mmol) was treated with 1:1 dichloromethane/THF (3ml). Intermediate
59 (0.105g) was added foliowed by diisopropylethylamine (0.16ml). After shaking for 18h at
25 20°C the resin was filtered, washed with dichloromethane (4 x 5ml) and ether (3 x 5ml) and
then dried in vacuo. LCMS showed that some of the 4-nitrophenyl carbonate had been
hydrolyse_d to the phenol so the resin was treated with 1:1 dichloromethane/THF (3ml),
diisopropylethylamine (0.2ml) and 4-nitrophenyl chloroformate (0.23g). After shaking for 18h
at 20°C the resin was filtered and washed with dichloromethane (4 x 5ml) then treated with
30 . 1:1 dichloromethane/THF (3ml), Intermediate 59 (0.07g) and diisopropylethylamine (0.12mi).
After shaking for 18h at 20°C the resin was filterd and washed with dichloromethane (4 x
5ml) then treated with 1:1 trifluoroacetic acid/dichloromethane (3ml). After 30 mins the resin
was filtered and the filtrate was evaporated in vacuo. The residue was co-evaporated with

dichloromethane followed by ether to give the title compound as an off-white solid (0.083g).
35 LCMS: R, 3.99 min; m/z 729 (MH*).




chl or of or m et hanol / acetic aC|d(95505) to glvethetltle n a
white solid (0.062g). LCMs: Rt 3.71 mn; mz 868 (IVH). Eﬁmﬁﬁgaﬁs
(2S)-2-{[(29)-2-({2-] 2- (Terl-butyl)phenoxyl acetyl }anm no) - 4 met hyl

pent anoyWPHSAA- 3- { 4- [ ({4- [ (2- phenyl acetyl ) ami no] - 1- pi perl?(all‘/hlgﬂ%l@@ﬂbonyl
oxy] phenyl }propanoic acid Internmediate 33 (0.23mmol) was treated with 1:1
di chl or onet haner THF (3m ). | nternedi ate759 (0.105g) was added fol | owed by
di i sopropyl et hyl am ne (0.16ml). After shaking for 18h at 25 20C the resin
was filtered, washed with dICh| ororrethane (4 x 5rrfL) and ether (3 x 5nl) and

t hen dr iB@mple S 50 Fenokylab&tyfariinb]-2phéRy! car bonate
had been | . - . as 11 ed-wth 1.1
di chl or BYBIEIQ¥AN i ACatW) 9 il 1 md) 4- ni t r ophenyl

chl or of Qf@hgnﬂ%é’%@cﬁaer shaklng for 18h at 20C the resin was filtered
and washed w oronet hane (4 x 5m) then treated with 30 1:1

di ¢hl or diis Wam simlady Paerered frarcintesmegiiate S8 (0R3pTgY)) and Intermediate 57 (0.106g).

di i sopr I@ t@gl gﬂ% 18h at 20C the resin was
filter eaﬂét b8 v.{a% él ch do?%%t%ﬁanrgg(aé}'@qob% ) then treated with 1:1
trifl uolCMRtR & 2cmiy; dnéhl785 i hane (3ml). After 30 nmins the resin was

filtered and the filtrate was evaporated in vacuo. The residue was
co-evaporated with dichl ororrethane fol |l oned by ether to gl ve the title

conpoun@&xag Df(s ;o mz 729
(M) H—%N?’zow I 20 X '
(28) - 2- perisapyljaming-3-4- arisiya- et hyl

pent anoygg,]b@ Wi héndropdndié gc,gycl ohexyl acet yI ) am no] - 1- pi peri di nyl }carbon
yl) ox This was simlarly prepared from
| nt er rednigtwassgmilgrip grapered dem Intereediati: 38 ¢0.83mpil @6 InterniBitate 581(6.144g).

PO ae TriRfe EBbIRIAS Bt ah bRl Bif fo. 0 - LAV R 42T m:

(28) 2- {CMEB)R, 2-63(rain] 2n2T&N7- (i)l ) phenoxy] acet yl }am no) - 4-nethyl 10
3 anoyl J am no}-3-{4-[ ({4-[(2, 2-di cycl ohexyfacetyl)am no] - 1- pi peri di nyl }
carbonyl ) oxy] phenyl } propanoi ¢ acid This was simlarly prepared from

| nt er ne@xamnple3Bt: (25)25{(aS))4- Memwm{a-(mmeatmﬁs&ok [«)a&éwigﬁmmo}T;B@uéﬁéybsmmo]

compoun t'ne an. ot f CVb! 63 1,
m gp 8l1|J_7g | SD%mE\PE -P'Pe“de ny?}carbonyl) oxy]pl%nyl}propanmc acid
(29) - 2- [r(uéZﬁés dmﬁ(étl'yﬂpi‘ep%féc[ fofminteriudiane en yérﬂﬁnet)xdnhameraﬂbd.ate 59 (o 1969)
pent ano % $&L éq(Z phenyl acetyl ) am no] - 1- pi peri d }car bonyl)
oxy] phe% WHPE nfied by flash "column chromatography on silica gel elutlng with
20 d|chIoromethane/methanoI/acetlc acid/water (240:15:3:2) to give the title compound as a

pale yellow foam (0.091g). LCMS: R, 3.49 min; m/z 687 (MH").

Example 55: (28)-2-[((25)-2{]2-(2-Cyclohexyiphenoxy)acetylJamino}-4-methyl
pentanoyl)amino}-3-{4-[({4-[(2-phenylacetyl)amino]-1-piperidinyl}carbonyi)
25 oxy]phenyl}propanoic acid

intermediate 42 (0.27mmol) was treated with a solution of Intermediate 59 (0.178g) in 1:1
dichloromethane/T HF (2ml) followed by diisopropylethylamine (0.95ml). After shaking for 2h
at 20°C the resin was filtered and washed with dichloromethane (5 x 5ml) then treated with
1:1 trifluoroacetic acid/dichloromethane (3ml). After 30 mins the resin was filtered and the
30 fitrate was evaporated in vacuo. The residue was triturated with ether to give the title
compound as an off-white solid (0.074g). LCMS: R, 4.04 min; m/z 755 (MH"). -



This was simlarly prepared fromliInternediate 34 (0.3mol) and Internedi ate
59 (0.196g): The crude product was purified by flash colum chr[pﬁa;] rmgy
on silica gel eluting with 20 dichl oronmethane/ net hanol / acetic aci d/ wat er
(240: 15: ¥@9047844i ve the title conpound as a pale yel | ow PEHEPIULIONI Q) .
LCMS: Rt 3.49 min; mz 687 (MH). Exanple 55:
(29)-2-[((29)-2- {[2 (2 Cycl ohexyl phenox®Bacet yl ] ani no) - 4- net hyl

( h I

pent ano I )am no] 1 pi peri di nyl }car bonyI )
25 oxy] amingle -piperidinyiioaet pti h a
sol uti oR-f A3, ] ? ! PR ;

fol | oweg dr 1 SOpr op s

the res.Tﬁlwgs fSImI!aéWeereaa@dvmﬁdatemneﬁnata ém(@xzamdh)aarm (rﬁemdiﬁ’até 57h(@n1 89)

treated f ane (3m). After 30 mns
t he res;r‘;:(le e ol g&déﬁf&?@ﬁ%& égagﬁ J{ec%\gs(aggg@orat ed in vacuo. The '

r e8i due LGS tRi4 22 stirsdmdt (761 e(Ntid?). t o g| ve the title conpound as an '
off-white solid (0.074g). LCMS: Rt 4.04 min; mz 755 (M#). 0 6 JUN 2003

WO 00/ 37444 PCT/ EP99/ 10000 68 Exanpl e 56:

(2S) - 3- BiblddicA-D4ta- Q/cl ohexyl acetyl)am no] - 1- pi peri di nyf}carbon 1)

oxy] phe - 2- 'g; ga 2 cycl ohex Iphenoxs/ acetyl ] am no} - 4- net hyl

pent ano% WSl aHlﬂ%FW?‘Pﬂf@s dn aseay @).I1the urkpladhesionassay, and

I nter nemeaﬁe@uﬂgoﬁtg,r%arwg}g)asq&%“}gt ermedi ate 57 (0.18g). The.title conpound

was obt ff-white solid (0.1020). 5 LCVMS: Rt 4.22 min, mz 761
(MH;) . | Bi ol &xample Data The plBgound$ of t heSEMANPI € wer e teﬁted rnjassay
(1), thpJurkat—adhesi-on—assay—andtthe results obtained were as folll ows:
Exanpl €] pl C50 SEM nk 1 7.848 18 6] 2 8030184 4 [3 7.38 0612 4 4 7.78
0.08 4 [5 8 1T . U3 f_ 6 8. 28 g§ U6 4] T 8. 58 ghp3 4873764549 7.58
0.10 5110 8 08 0. 059 11 8.08 0.12110

3 7.38 0.12 4

4 7.78 0.08 4

5 811 0.03 a

6 8.25 0.06 4

7 8.58 0.03 4

8 7.37 0.15 4

9 7.58 : 0.10 5

10 8.08 0.05 9

11 8.08 0.12 10

12 7.96 0.06 8

13 . 759 0.11 4

14 7.78 0.07 4

15 8.57 ' 0.04 8

16 8.49 0.10 8

17 8.59 ~0.09 8

18 8.43 0.38 5

19 8.12 0.06 5

20 783 0.03 6

21 8.41 0.07 9

22 7.65 0.17 4

23 8.35 0.02 10

24 8.22 0.08 10




8.57 0.04 8 4
12 7.96 0.06 8 13 7.59 0.11 4 14 7.78 0.07 4 15 [](?6&@;46?0%

43 0.38 5 19 8.12 0.06 5 20 7.83

0.10 8 17 8.59 0.09 8 18 8. 10 0 6 JUN 2003
.35 0.02 10 24 8.22 0.08
8.41 0. Ofco332us?- 65 0.17 4 gg Engrp_l e pl CSO SEM n* 25PETEPIYIGM010 26

WD 00/ 37444 PC T/ EP99/ 10000
8.53 0.03 4 27 8.55 0.10 7

.03
.46 0.05 10 29 7.79 0.08 6 30 8.24 0
1 6 46 0.03 9 34 7.57 0.14 4 35 8.18

4 31 7.59 0.044 327.620.13 6 A§3n 38281 0. 15 4 20 7. 65 0.12 4 40

8.04 0.

0.06 6 [36 7EXanRid 7 3T B 0T 638 SEi o8
= 8.50 0.08 70
26 853 0.03
27 8.55 0.10 _ 7
28 8.46 0.05 70
29 7.79 0.08 5
30 8.24 0.03 y,
31 7.59 0.04 2
32 7.62 0.13 5
33 8.46 0.03 9
34 7.57 0.14 7
35 8.18 0.06 5
36 7.91 0.07 6
37 8.24 0.07 5
38 7.81 0.15 2
39 7.65 0.12 y
40 8.04 0.15 2
41 8.03 0.07 y)
42 7.96 0.07 5
43 7.65 0.07 5
44 7.62 0.05 5
45 724 0.11 5
46 7.36 0.04 3
47 7.48 0.07 y)
48 7.38 004 3
49 7.35 0.06 2
50 7.60 0.10 2
51 7.86 0.05 5
52 7.48 0.21 y
53 6.81 0.10 5
54 8.25 0.03 5
55 7.21 0.13 2
S6 7.06 0.19 6

*SEM’

standard error of the mean of n experiments



41 8.03 0.07 4 42 7.96 0.07 6 43 7.65 0.07 6 44 7.62 0.05 4
0.11 6 46 7.36 0.04 4 47 7.48 0.07 4 48 7.38 0.04 4 ----- ﬁ-g-lulﬁslﬁﬂig

7.35 0.06 4 50 7.60 0.10 4 51 7.86 0.05.8 52 7.48 0.21 4 53 6.81 0.10 5

54 8.25 wW00®/B44455 7.21 0.13 4 56 7.06 0.19 6. *SEM st andBEHEBIYHP00f t he
mean of n experinments 0 6 JUN 2003 WO 00/ 37444 PCTI EP99/1 0000 70 The
conpounds of Exanples 16, 17, 20, 21, 230 24, 27 and 28 were tested in
assay (2) the CD3NCAM 1 Co-stimulation of T-cell proliferation assay, and
the results were obtained as follows: Exanple plC50 16 7.4 17 7.5 20

6.9 21 'ﬁ'x&corﬂﬁ’olﬁ(ﬁ of E&aﬁlples 5 17, 20, 28, 23,94, 27 Hm ZBJWBFéJfé‘g&dQB 38R /R

16, 17, 20, 21, 27 and 28 were also tested in assa
CD3/VCAM- 1 Co-stnmulatuon of T—cell proliferation assay, and the res Ks were obtained as

follows:
Example pICs,

16 74
17 7.5
20 69
21 6.9
23 6.9
24 7.1

27 7.5
28 6.8

The compounds of Examples 16, 17, 20, 21, 23, 24, 27 and 28 were also tested in assay (3)
the Inhibition of lung eosinophil infiltration and hyper-reactivity in the guinea pig (intratracheal

dose given 0.5 hours before and 6 hours after antigen challenge) and the results were as

follows:
Example Dose _ % Inhibition
(ng/kg body Eosinophil Hyper-reactivity
weight) Accumulation
16 0.2 62 T 80
2 - 78 95
17 0.2 - 68 58
2 61 88
20 0.2 67 85
2 79 100
21 0.2 49 82
2 ' 79 85
23 2 51 79
24 0.2 26 44
2 77 85
27 0.2 58 88
2 90 87
28 0.2 3 70




the Inhibition of lung eosinophil infiltration and hyper-reactivity in the
‘guinea pig (intratracheal dose given 0.5 hours. before and 6 ué@ ajﬂrﬂgr
anti gen g}@éd e) and the results were as follows: Exanple

I nhi bition @e’E‘g‘ body Eosi nophil Hyper-reactivity wei ght)POSltlEm?aIOmm on 16
0.2 62 - 80 278 95 17 0.2 68 58 2 6}88 20 0.2 67 85 2 79 100 21 0.2 -
49 82 279 85 23 25179 24 0.2 26 442 77 85 27 0.2 58 88 2 90 87 28

0.2 3 77U © JUN 4uu5—vIﬁf;u1o/ AA4—PCHE "“9“’1““%“ 71 2 62 47 Dexanet hasone
200 55 (Positive Cantrol) The compounds of’“Exanpl eq 16, 147 20, 21, 23,

24, 27 andexe@methasonesd test @0 n assay (4) WW
adhesi o elresults were as$ follows: Exanplg plCS EM nt 16
6.8 0.0 ?&?}5"’?}%‘"{9‘}0 3 206.70.1¢6 2 21 6.7 0.08 3 23 7.2 0.27[3 24
6.6 0.05 3

The compounds of Examples 16, 17, 20, 21, 23, 24, 27 and 28 were also tested in assay (4)
the RPMI 8866/MAdCAM-1 adhesion assay and the results were as foliows:

Example plICs, SEM* ; e

16 6.8 0.09 3

17 6.8 0.08 3

20 6.7 . 0.16 >

( 21 6.7 0.08 3
23 7.2 0.27 3

24 6.6 0.05 3

27 7.5 0.2 3

28 6.9 0.1 3

*SEM standard error of the mean of n experiments

Abbreviations
WSCDI  1-(3-dimethylaminopropyl)- 3-ethy|carbodiimide hydrodhloride
PyBop - benzotnazol—1-yl—oxy-tnspyrrolldmophosphomum hexaﬂuorophosphate
10 DIC 1,3-diisopropyicarbodiimide
HOBT  1-hydroxybenzotriazole
Boc tert butoxycarbonyi
Fmoc 9-fluorenylmethoxycarbony!
Cbz carbobenzyloxy
15 "DIPEA  diisopropylethylamine
DCM dichloromethane
DMF dimethylformamide
THF tetrahydrofuran
NMP 1-methyl-2-pyrrolidinone
20



27 7.5 0.2 3 28 6.9 0.1 3 *SEM standard error of the nean of ﬁ‘l
experinments 5 Abbreviations WSCDI 6 JUN 2003
1- (3-di net hyl am nopropyl) - 3-et hyl car bodi i m de hydrochl ori de PyBop

benzot rl"‘éﬁﬁ‘?/ 4/ -oxy-trispyrrolidi nophosphoni um hexaf | uoPSgERSpMAGI0E 10

DI C 1, 3-dii sopropyl carbodii m de HOBT 1-lydroxybenzotriazole Boc tert

but oxycar bonyl Fnoc 9-fl uorenyl net hoxy bonyl Cbz carbobenzyl oxy 15 DI PEA
di i soprepeteicBy! ami ne DCM di chl or onet hane DMF di et hyl f ormamide THE
tetrahydroforam NWP 1 -nethyl-2-pyrrolid i none 20 0 6 JUN 2003 WO

00/ 3744BarPCTY. kPeDA/L, (0994)72. CliRefleveshcad; 17Bariq08. J. L. et al ., (1994). J.

a | Da 997). Br. J. Ph B
12:)? oY, %55523’ I'—(é ﬁson Xt ?haﬁ{*‘g% ?‘28& 871995?13571Pr o)c N;tl Acad. . Soi. USA -
38 tBOW%rQ@s?g\ T5»°0~§3a'a éég 5‘95"52 Brolc_:all;ldtll'}g&% 5%, LTSA@%%@Z-B@?G APE)'l A 9glemj

| ec (0] R er . .
afn, hﬁ(‘f@@‘ﬁ J s%ﬁ' d Hawigns, £o 41980 dy /éIR@l ChemyBiagechrol. 27(10)9558-584. O i n.
I nvest Lo%, R3ﬁé2ar§BQen%nN|aE & 94) '\@‘éﬂ?\ein\)%& B, ﬁgéti?g% DlO gﬁgﬁ' °% Qt a,A

and Pole S. 1

(1992) . Oﬁolﬂw& ’gZh ) 3‘3@%’3))J @m@mm mmaos M et al., (1994). J.
din. t 6 ugoy hese i ion_and the clains
vvhldch ];RQ:?WDS ﬁtfégméiﬁegéon eﬁt @:eqhxljbé "gt’ﬁ Qﬁ?é"etlﬁle“’%\d?%?wcﬁﬁgrﬁ(%\f |
and va irois corrprl ses' an conprising' , w e under st oo
tQy 1 npl h f sfat ed t eqer or_step or group of integers but
n& tos}‘\ahe Lsﬁg%ﬂoﬁ '%!ﬁ? %ﬁ 3#&11 3‘&%%3 75 ep or group of integers or
st eps. Wahl, S. M et al., _(1994) J. Clin. Invest. 94, 655-662.

Throughout the specification and the claims which follow, unless the context requires
otherwise, the word ‘comprise’, and variations such as ‘comprises’ and ‘éompn‘sing', will be

15 understood to imply the inclusion of a stated integer or step or group of integers but not to
the exclusion of any other integer or step or group of integers or sfeps.



0 6 JUN 2003 73 CLAIM5 1. A conpound of fornmula l: OR4 RS ﬁ%l—j%ﬁg @
(@] R, (1) ON ~2 wherein Wand R2 i ndependently represent (i) p | .

.8 cycloal kyl or -C, _3 alkylC3.8 cycloal kyl, or such a group in which
aI kyI or cycloal kyl is substituted by one or nore halogen, -CN, nitro,
hydroxy or -0C, 6al kyl groups; (ii) -7@H)eAr' or -(CH2)eOQAr'; or NR R2
togeth resent pyrrolidinyl, piperidinyi, piperazinyl, thionorpholinyl,
m)rphM or azepinyl, or such a group fused to a benzene ring,

tiongl | CO" (CH2),Arl, -(COeC 4
glokly?gfra A)rlzﬂgﬁ'gohh%ﬂm%’@qe Or(gﬂrz)erOH( -%CH(Z),O%CHrZ) PG—l,( 2(ecHz)roc,.es

al kyl Q CH2) CAr R“ 2)rSOZAr , piperidin-1-yl, -(CH2), CONRBR9,
-NRlo(CO)"(CHZ)!IAr NRH(CO " C. 3al kyl C3.6 cycl oal kyl, -NR70(CO"
C, - 6al kyl di N

- SO2NR10R', R¥s02C;-

S ~GRR10(CH2) , Ar',  hal ogen, - NHSQ2C, . 6al kyl ,
oE -SQ2Ar2 groups; R3 represents -

- C, - 6al kyl NHC( =NHRNH2, O- C2- Bal kenyl NHC( =NH) NH2, - C2- 6al kynyl NHC( =NH) NH2,

- C, - 6al kyl NR14R18, -(CH2),, 2) hOOO 6al kyl ,

- (CH2) dCHNR7BCONR20R21, - (CH2) /' 4R1§a1 - (CH2) dNR78Ar 3,
-(CH2) dCONR 8Ar3, -(CH2)" +& -Q(CH2) Ar 3,
-(CH2) dCQ(CH2) SAr3 or -(CH2) dOAr3 or present S

-(CH2),-2, 4-i mdazol i di nedi one, (CHZ), ( peridin-4-yl),
CH2 (FW [ OSCESAVA I S 2) . (pi idin-2-yl), -(CH2), hol i n- 3-yl
X C Pl ooy e Froogbhorif BBl o L0 21 ), - (GH), (rorphol n-3-y1)

nmor p substituted on nitrogen by
(CO) (€ -Coadlkyll -C;s COMéIkGHR)-CAr AKPC, 5 eﬁa(b\&m;}lHZ or R3 represents

e furanotlonall stituted -C, -6al kyl or halogen; or R3
r égﬁéegf& ) é@ﬁ?)‘" WhiP A B e @é‘g\ﬁés SWS“MW by ene or mpée bglegen, -C?\l— Bitdoky | |
- C7_3hypdroyy 68-GC valkgkdrisips; - (CH2) gAr2, -C,, al kyl - - C, 4al kyl S02C, . 4

al kyl | k 2R73.or -C, -6al kyI NR12CCC, . 6 aI kyI R5 represents
hydrogen(%}fi?ﬁ‘ éS%&Mer with the carbon to which they are attached form

a Csdr NRUROBb&Ybr fe'p?ébenR@yr?cﬂWﬁ,%élmyq,rﬁrgeer9219yl, thldmorpkgl}ﬁyl, morpholinyl

~or azepinyl, or such a group fused to a benzene ring, optionally substituted by one or more
-(CO)(CH)Ar, -(CO),C, alkylAr'Ar, ~(CO),C,salkyl, -(CH,),OH, -(CH,),0(CH,),OH,
+(CH,),0C,; alkyl, -O(CH,)Ar", -(CH,),SO,Ar", piperidin- 1-yl, -(CH,)CONR®R®,
-NR™(CO),(CH,)Ar", -NR*(C0),C,.salkyIC, cycloalkyl, -NR'%(C0),C,; alkyldIC;,_s cycloalkyl,
-CONR™(CH,)Ar", halogen, -NHSO,C, calkyl, -SO,NR™R", -SO,C, alkyl or -SO,Ar groups;
R® represents -Cy5alkyINHC(=NH)NH,, -C, salkenyINHC(=NH)NH,,
-CosalkynylINHC(=NH)NH,, -C, salkyINR"R", -(CH,),CONRYR', -(CHz),,COC-H;alkyl,

) ~-(CHZ){CHNR™CONR®R?, -(CH,),NR"® CONR"R", -(CH,),NR™AP, -(CH,);CONR™"A,
-(CH;),COOR™, -(CH,)Ar, -O(CH,) AP, -(CH;)¢«CO(CH,), Ar® or -(CH,),OAr;
or R® represents -(CH,).-2,4-imidazolidinedione, -(CH.).(piperidin-4-yl), -(CH,).(piperidin-3-
i), -(CH,)(piperidin-2-yl), ~(CH,).(morpholin-3-yl) or ~(CHg).(morpholin-2-yl) optionally
substituted on nitrogen by -(CO),C,alkyl, -(CO),(CHz)cArz or -C(=NH)NH,;
or R® represents -(CH,).dibenzofuran optionally substituted by -C,alkyl or halegen;
or R® represents -(CH,).-thioxanthen-9- -one;
R* represents hydrogen, -Cm alkyl, -C,.; alkylC, ¢ cycloalkyl, -(CH),Ar, -C,alkyl-X-R’,
-C,.alkyl SOZC,_4 alkyl, -CHsaIkyINR‘zR13 or -C, alkyINR?COC, ; alky!;
R® represents hydrogen, or R*R® together with the carbon to which they are attached form a
Cs.; cycloalky! ring;

R® represents hydrogen or -C,¢alkyl;

R’ represents hydrogen, -(CH,),NR"R ™ ~(CH,)JAR or -(CH,) NRCOC,  alkyl:



R7 represents hydrogen, -(CH2)",NR12R13, -(CH2)"Ar2 or ]
-(CH2),, NR12CCC, - 6al kyl ; 0 6 JUN 2003 74 R8, R9; R76 and R’ |n%§péHHeﬁm
represent hydrogen, -Cl4alkyl, -C3.6cycloalkyl, -C 3 alkylC3.6
cycl oal kyl, -C2.6al kenyi or NR8RO or NR 6R1l7 together represents

mor phol inyl, pyrrolidinyl, piperidiny 4 pi perazi nyl or piperazinyl
N-substltuted by -C1 6 aIkyI - COphenyl "or -S2net hyl; R10, R', R12, R13,

R75, I kyl; R14,
Rt 9 annglegz'Q geﬁr?ginrﬁ*tepg rep eserjﬁ%elﬁﬂdg%%ﬂt é]‘ gﬁ(@ ﬁ%ﬁ?ycloa&ﬂes ‘5?>cll oal kyl
or -( lClﬁ?yl@gAcynroamij@BaaB(eoyl NRUBWZJrM‘QRﬁertmmemséSts rmcrrphﬁllnwnyl

rroli er.i di raz . zin
Feor os SWTONSheh pPeGRY v BTt PiraberiRd br e bum e &hahenw or

cont ai n§Agmbthyd, 3 het er oat oms sel ect ed from 0. N and S optionally
substltuaed11 uo&% aremp gg C, 4al kyl, hydr ox -CC, . 6al kyl , CF3,
nitro r r"%d&rp@%?ﬂtb’ VBH@WN ogama0r 1C gkt | t ut ed

by one gk Bl Rat N@Een% @@;Lr&fént HyHEiRY. C,?aelgﬁh-é,gglrcgé%alr)(l AR 60 g

groups; Ar3 represent abo menbe
cont ai rNFh‘@RT Ctr(N%’sRﬁéQ@’iwtren@Sseﬂsen@@boﬁnybrnyfrplldthyj.rplﬁend)myl,splpéTaamgr@tm-

f d t |1 bstituted b

e R T, (T e e o e

ﬁl IkenyIAr re(%@a@pﬁe@}l l@rar_lla)zlfﬁ or G@WdWB&b%@hﬁﬂmﬁk aﬁn%@lﬂ\l g%cgyl)m7
al ogen, . - e
" o, Brieraate ?ﬁj\lde?&%@%@d%@m(ﬁd S5RVIES brhe SRnre halogen,

(CH2 OH2) bSOPNRI5COAr 2,
(CHngN%l%%gigHggﬁ%ﬁ CE%ng ms@b&%?&m( : CHO, G, bal Kyl |

- O CH2 Ariremsesents p@mgptlonaﬂm@uwwﬁau y Wmm%e@nhnenmﬁalkMWQMGOM5

O(CHZ - w phenyl 2- pyrazolin-5- one
)%(lgﬁeyﬁ(y )nbt@;%ga I'none groups; Ar4 represents phenyl or a 5 or 6

rrerrber &d° tapresanty phenyl.a 6naﬁlmembwgdmtﬂracyumgrolnatm rihg dwtmmgm a8 sel ect ed
fromO.

h | kyl
hydr oxye% &%ﬂﬁ %/?‘Igcu%%ﬁé‘yohl tT O or -%U%ﬁﬁou@r Bﬁepds r %’?‘f%no 'i"ﬂd%%lﬂﬁ‘&%?l yy
r epr esenbsiituted I, orag of mote, —@_Oé@dz)ﬁ\rf r(BHOAdE HOFM)yCQHT‘bsm)EO1MKy1 b, ¢, r,

depenEge PREPCTE DI BIGRRLY R AR sy sterlbot Biebean: ar

i nt eger—CDGlﬂzGN -(G:H@cde]ﬁRi"n_df(OEItg)dHFHU(;‘NHW-H@S@YINR&(C(D)LR@Qe(CI—Q),,NR‘"'ZCORl‘Q

| ndepenaant JoRBRRE S AR ACBIRRRL L, iconr S CHNR R,
~(CH,),SO,NRRZ, -(CH,),SO,NRCOAR, -(CH,),NR™*SO,R", -SO,R", -SOR", -(CH,),OH,
-COOR?®, -CHO, -OC,salkyl, -O(CH)NRRZ, -O(CH,); NHC(=NH)NH,,
-O(CH,),CONR™R?", -O(CH,),COOR'S, -O(CH,) 0A, -O(CH,),A, 3-phenyl-2-pyrazolin-5-
one or4,5-dihydro-3(2H)-pyridazinone groups; :

Art represents phenyl or a 5 or 6 membered heterocyclic aromatic ring containing 1 to 3
heteroatoms selected -.from O. N and S optionally substituted by one or more halogen,
-C,¢alkyl, hydroxy, -OC,salkyl, -CF3, nitro or -CONH, groups;

X and Y independently represent O or S;

a, f, k, s and n independently represent 0 or 1;

b, c, r X, y and z independently represent an integer 0 to 2;

d, g and u independently represent 1 or 2;

e, h, g and w independently represent an integer 1 to 3;

Jj and p independently represent an integer 2 to 4;

m independently represents an integer O to 4;

t indepéndently represents an integer 0 to 3;

and salts and solvates thereof.



t independently represents an integer 0 to 3; and salts and sol vates
thereof. 0 6 JUN 2003 75 2. A conpound according to claim1l V\h@rﬁelmfﬁzﬁﬂg
represents -C,.6 alkyl, R5 represents hydrogen or R4R5, together wt
carbon to which they are attached, forns a cyclohexyl ring, and R6
represents hydrogen or nethyl. 3. A comgound according to claim2 wherein
R4 represents -C .6 alkyl and R5 and R6 represent _hydrogen. 4. A conpound

accordi @g to chaiommBunt @cednding toetmms]enlherem%@bﬂ‘ésanﬁnct #%k?nqs ré?ﬁesents
represe und t 0 any one aims 1 to

wher ei nR égn ? pgg?h pef?ig qﬁ@%‘f’%’% i B%‘P’}"&ﬁmﬂy argigfared. fyms a cyclohexyl

t hi onor ﬁh@lanayﬁtﬁ reﬁfgsgh@lhyapdgearorhe}h wl, 4- tetrahydroi soqui noline optionally
-substl'z%ted a-(Cco" (CH2), Ar "C,.6al kyl, -(CH2), CONRBR9,

-NR70( C9) " ( ué)compound RFATdingdy Cblm% wihergn@ reprpsenial-Ryd alkyl BREGRGHA RT, . 6

- al kyl di feprésery &%gg_‘,yl - (CH2), CC, - 6al kyl | (CHZ) Q[ CH2) pCH,
“piperidin-1-yI or CO\IRlO(CHZ) Ar' group.” 6. A conpound
accordifg to cAeqomuDumﬁacmrdmgmb Blain Sgeidnein R‘eeprese:ﬁt'fssCH;n:rmbl@L iamdl RS &4d

pi per aziqg | Ly N-substituted by -(CO"Cl -, alkyl, piperazinyl
I\I—substll:{tﬁétpr%?%m%}f’@%ﬁ' (CH2), Ar', piperidinyl substltuted by -NR7Q(CO"

(CH2) , A6 or pApMpbuny lacssramyitd uhgdndf clainfd 1o FWNBRRINRR? gﬁl@;o“”d
accord|%% to an‘?\; on f clains 1 to 6 wherein R3 represents 8
SSENt RiRgf

2, 4-ini -Pipgrpzinyl (Bigmorphelinyl smarplalingl oire2.3.4y | | (CHZ) Ar 3,

CH2 1A d t
L etk *“&?@é‘?ﬁ?"g@g“@%w%4%@? R e 0 1

corrpoun‘d HOCPURIR tNR UGN IMAE SNR° @%@praé'sé%escycmmmem)nﬁm
ComPoUTISHARS; Sl fON R ShoP U oloh AMBRHE S LR (0%
Rl (| a)-CQNRA(CH)Ar' group.
6. A compound according to claim 5 wherein NR'R? together represents morpholinyl
or piperazinyl optionally N-substituted by -(CO),C, alky!, piperazinyl N-substituted by -
(CO)(CHL)ATr, piperidinyl substituted by -NR'(CO),(CH,)Ar' or piperidinyl substituted by -
(CH,),CONR®R®.
7. A compound according to any one of claims 1 to 6 wherein R® represents -(CH,).-
2,4-imidazolidinedione-3-yl, -(CH,)thioxanthen-9-one-3-yl, -(CH,)Ar, -O(CHz)cAr“
-(CH,);,OAr or -(CH,),dibenzofuran.
8. A compound according to claim 7 wherein R® represents -OCH,Ar, -CH,OAr or
dibenzofuran.
- A compound according to claim 8 wherein R® represents -CH,OAr.
10. A compound according to any one of claims 1 to 9 wherein R* and R’ have the

stereochemical orientation shown in formula (la):

R4+ RS

(1a)

11. . A compound of formula (1) which is:



~ d of f I ) which is: 0 6 JUN 2003 76

(28) 1% [,(A((Z:ggrpgu?[zo(z gtrago;ll E)hzanoxy) acetyl j am no} - 4- et hyl 06 JUN 5003 I
pent anoyl ) am no] - 3-{4-[ ({4- [(2-phenyl acetyl)amn no] - 1-pi peridinyl}carbonyl)
?)Z(éj) pgezn(/l(}ég; Oéplap/glt ﬁy?CIZdi(Z {[3-(1-pipgridinyl carbonyl)-2-napht hyl j I
oxy}acet am ngirﬁent anoyl }am no) -3-{4-[ ({4-[ (2- phenyl acetyl )am no] -| -

pi peri d?gby%‘i“%ﬁ) 9"@WFQ“BW%WWM]GWHG}G46dwethyI |pe2tra|n°¥|)na To]a3.64 I{gﬁ)

2)2( ;) pﬁll&ﬁfg"%éf%‘%gﬂﬁ ﬂ% qyp%e%%enxyy}lcg%%%% %Q;Tpfqenyl}propapnmc acid,

met hyl (Z8)2-¥(28)4- MemWF[(Zj{[ﬁﬁ(ﬁWéﬁﬂn?c)aP&ﬁ-%Xz’hgﬁﬁhyﬁ}

(25, <, BpflesafarhElmnianos ey 2 411 pheniacstylizminol bhenoxy] .
acetyl b@mnﬂmylp@ﬁb@ﬂ%kﬁpmrm}br&a{,g,c[gcﬂa mor phol i nyl car bonyl ) oxy] phenyl }

propan |c acl (29
(25) - 3@ H{%W%@eﬁl%@wayewmmﬂﬂeb«mﬁdumrcbmwbm heRaY ko84
et el 2l 2d (ol b b SR hERER AR P B A oo 158,

nt'anoyl |
ani no} propanol ¢ ac ntanoyl]amlno}propanolc
(2S) - 3agid.- [ ({4-[ (2- Cycl ohexyl acetyl ) am no] - 1- pi peri di nyl } car bonyl )

4 th I t anoyl)

Pyl st 2 ) e e
_)0@24( bon

(() >2< ) p%ddylfa(nﬁnﬂo)[oéﬂtaﬂoﬂa@rﬁﬁb Y‘ggﬁ%kﬁ@%@l’et%&% i ﬂ%ﬁé%:‘ﬂaé/ PB‘Q%t anoyl )
amyjno]‘g%'&}a[ﬁdﬂ% éﬁ‘ﬂ?caf bonyl)- 1-Plpendmyl]carbor.yl}oxy)phenyl] 2-{[(25)-4-mﬁ1hyl-2 {244-
(29) bt SRRl s
pent anoyl } ami no) lm Y PEAF BB P R BPFopa
(29S) - é{ 2!3)[({2l@(@%@mm[abt?m)ammjm—Mp:yémamm@amar@mdi?iphénﬁ?ﬁ hids)-2-q2-

pe nt aﬁgﬁ&%gdg?gp@ )§ce{tﬂ£a}1( %%-me}hmq{w?%}rq;awyigresmo:@a@ﬁy| } pr opanoi ¢ aci d;

( 25) ZZFI @ﬂﬂ({ﬂ(?[ZED(Cﬂeleﬂ&mmﬂr@é]et-wplaﬂﬂhpr?&aréoﬁsff} Mﬁphenyl}-Z [((23) 2.

pﬁghslquze @%nﬁ%)[)gfet% 'rnl[’ég HUFHERPBERIYY Bxynclpeeayeis geidpanoi ¢ aci d:
EZS) 32$)42{({(28)-A¢(¢E1!anzb[b dJfuran-4-ylcarbonyl)amino -4-methyl pentanoyl}amino)-3-{4-[(4--

2-(2-
| ghgghen l;@?%{t&%?%ﬁ %{e}"gpgf\%ﬁ%ﬁ éé%l(dgﬁggll )am[ nOJ( pr opanoi ¢ aci d;

(29)- 32$)42{({(2$)-Bﬁmkﬁl§b- difupén-4-y lcarbonyz)a no]z42methyl pentanoyl}amino)-3-{4-[({4-
733'03%2 &&W%&é{b ﬁ?ﬁ)ﬂ %'dﬂfﬁ'ﬂ}ﬁ%ﬁ?ﬁ@Wﬁ%i?he)wﬂpmqmmmml c acid;

S)-2-{[2-(2
iy $2ﬁ$)4§{«139e§g%2- gdé"e‘%bhehwﬁﬂé}tm”)'ﬁéﬁ kil ?r%ﬁ%ﬁ#?wﬁﬁééiﬁaﬁg i
(28) Brehviag Yﬂ"("l\ﬂﬂnb&@ﬁﬁ@ﬁyliqartlorpﬁ')pw]lphenyl}r}mpadma)abﬂdpxy) phenyl ]

am noj propanoi ¢ acid;
By 2“?[3( ‘*’ﬂ““’“@é‘wéﬁ’%ﬁﬁﬁvb eI ARG 2HA " 4ot by ’

PAXYeAcet!]pemi ethylpentanoyl)ammo]propanmc acid;
?in;?&%)péjaﬂm&éé&%a&mnﬁﬁ) LSS 2()-f((83)?2r1{e[3 Yo Propanoic acid

lodophenoxy)acetyl]ammo}-4-methylpentanoyl)amnno]propanouc acid;
(23)-3-(4-{[(4-Benzoyl-1-piperazinyl)carbonyl]oxy}phenyl)~2-[((28)-2-{[2~(2,4-
dichlorophenoxy)acetyl]amino}-4—methylpentanoyl)amino]propanoic acid;
(28)-3-[4-({[4-(Aminocarbonyl)-1-piperidinyl]carbonyl}oxy)phenyl]—2-[((28)—2-{[2-(2-
iodophenoxy)acetyl]amino}—4-methylpentanoyl)amino]propanoic acid,;
(2S)-2-{[(28)-2~({2-[2-(T ert—butyl)phenoxy]acetyl}amino)-4-methyl pentanoyljamino}-3-[4-({[4-
(1-piperidinylcarbonyl)-1-piperidinyl]carbonyl}oxy) phenyl]propanoic acid;
(2$)-2-[((28)—4-Methyl-2-{[2-(2-methylphenoxy)acetyl]amino} pentanoyl)amino)-3-[4-({[4-(1-
piperidinylcarbonyl)-_1-piperidinyl]carbonyl}oxy) phenyljpropanoic acid:
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(2S)-3-(4-{[(4-{[2-(4—Chlorophenyl)acetyl]amino}-1 -piperidinyl) carbonylloxy}phenyl)-2-({(2S)-
2-[(dibenzo[b,d]furan-4-y|carbonyl)amino]-4-methy|pentanoyl}amino)propanoic acid;
(23)—3—(4—{[(4-{[2-(4-Chlorophenyl)acetyl]amino}-1-piperidinyl) carbonylloxy}phenyl)-2-({(2S)-
4-methyl-2-[(2-{[3-(1 -piperidinylcarbonytl)-2-

naphthyl]oxy}acetyl)amino]pentanoyl)amino)propanoic acid,



(29)-3-(4-{[(4-{[2-(4-Cnl orophenyl)acetyl]am no} - 1- pi peridinyl)

car bonyl ] oxy} phenyl ) -2- ({(2S)- 4-methyl-2-[(2-{[3-(1-piperi d| nyl) §aguNn00B- 2
napht hyl ] oxy) acet yl ) am no] pent anoyl ) am no) propanoic acid; 0 6 JUN 2003 78
(2S5)-2-{[(29)-2-({2-[2-(Tert-butyl)phenoxy] acetyl } am no) - 4- net hyl

pent anoyl ] am no} - 3- {4 [ ({4- : 78
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pentanq ?d) H&gra%F{y@aHr{oj1 ;Lﬁgrltﬁaﬂic%}/bcongn ypﬁgreut/l?/prgpano cnd1 Pl per! CL nyl}

car bon ropanoi c’ aci

(282 24¥$I'2$§(28)~W{2ﬂ2 (Mlﬁtﬁyléﬂwmkmbmlﬁt@m@)a%émy 1p’ém lamino} }35{4 (e
g)e(g] Sﬂgmégyg@hﬁalécggs%nmu‘? plppendlrr]X'I}acgrebo¥1y?)gxr;l]]gt?enyl}pro;)ar?orlcls acnd o )
(25) - 2pg)- 2@(22)—&%&%%{9%@%&:&2&%@9}'&% b lrlcagqeﬂ%)n sz) “8%@% i‘é%ﬁ(ﬁonw P

pent an ") am no nyl acet
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2S) - 2- T b | h | net hyl
éen% an%b%&ﬁ% ﬁﬁ?ggﬁfgss[tﬁ‘ﬂ'%%%mr Bf’]é ?ﬁy?gg)r(ﬁ)ﬁgﬁa; gxi/] phi-c:ﬁ }pr o:)anm c acid;
(29) - 3404- {[ (4 SsBpYln &-oﬂbﬁﬁula({)whlc s, ({(2-[2-(tert-

razinyl)carbon CJ:Ji)xy(}p enyl
but yl ) éﬁ?r%i&ﬁ% Yt jZaimicmb)emxwecﬁyl]qm-nohﬂwéthﬂrpenmbwpmmaps%ﬁm d;
(2S) - Zn{O(.é,?o‘ﬁ}]K,% gt[g% ag)[)%{g &g&'}%’gﬁ&g% féy) acet yl ] am no}- 4- net hyl

pent anoyl Iny carbonyl)oxy]phenyl}propan0|c aci d;
(2S) - 2(2{9[)(2235283 Z-({2- {?ﬂTeﬂ@utynbhewmmwmm@ei we}wnbé\ﬂénd’m%ﬁrmﬂs 4-[(4-
pent an Iﬁmpl%rb%n&@o%éh%ny }Fgropgﬂg,lg %cet yl ) am no] - 1- pi peri di nyl }car bonyl )

oxy] phe pr opano
(29)- 34‘?@4*3[ {4(46436@05‘11-Pibemwmrbvﬁb'u@@wwwi)mw‘smf{{w 2etet-{[(25)-2-({2-[2
(t er t Butbl)pl?éﬁ&bfa%ggr}gyrlo%f e r)y‘?‘pen?aor?oylz]larmnop;;/rogaennotléle QCCI) J'am no} pr opanoi ¢

( 28) 32 [((ZIS)&-ﬁEs(ﬁ-dycmhﬁemﬁeﬂbxwae:afyq@mm@whmﬁg&ﬁéﬂ@%@g@% % [g;{,dl ben

5(2)[8;3 g']nf F‘{"a?@ 4’ a%’f’?%%&%@l"? pep P;iﬁggtﬁgi;fggte?;%am no) - 4- net hyl
BESLZRW)MZ?}Z-QZI[Q'(’(‘&& SHutyl)BhénthgHchtyhamin @mk iyl éé?ﬁér%(}ﬁXJn}n%}(wq?{ﬂyl ]
(2S) - 2[?% Pbggla@tyl@wmghgd{nqpr@]qyupar@onylypbdlpbemﬂ}ﬁmmw] acld; et hy|
B?gtpggglﬁc AN Béﬁicﬂﬂ (lfﬂurfbraz( gylf&é?%yhoib}ﬂ\e?@l)rﬁﬁ@y |2] (ff Hj &QIY | }oxy) pheny) ]
(29) - 3bt(f)40qf]e(rwxmﬁgwamlnoaﬁpmeﬁwlpey-tammmw}drwadoww| )-2-[((2S) - 4- net hyl
-2-{[ 2(2%@-3-(4-{[(4-Acetyl-1-pipe_ra?.inyl)carbonyl]oxy}phenyl)—2-({(28)-2—[(dibenzo[b,d]furan-4—
ylcarbonyl)amino]-4—methylpentanoyl}amino)propanoic acid;
(23)-2—{[(28)-2-({2-[2-(Tert-butyl)phenoxy]acetyl}amino)-4-methyl pentanoyl]amino}-3-[4-({[4-
(2-furoyl)-1-piperazinyljcarbonyl}oxy)phenyl] bropanoic acid;
(2S)—2-({(2S)-2-[(Dibenzo[b,d]furan—4-ylcarbonyl)amino]-4-methyl pentanoyl}amino)-3-[4-({[4-
(2-furoyl)-1-piperazinyl]carbonyl}oxy)phenyl] propanoic acid;
(28)-3-(4-{[(4-Benzoyl-1-piperazinyl)carbonyl]oxy}phenyl)-2-[((28)-4-methy|—2-{[2—(2-
methylphenoxy)acetyl]amino}pentanoyl)amino]propanoic acid;
(28)-3—(4—{[(4-_Benzoyl-1 -piperazinyl)carbonyl]oxy}phenyl)-z-({(zS)-2-[(dibenzo[b,d]furan-4-
ylcarbonyl)amino]-4-methy|pentanoyl}amino)propanoic acid;
and salts and solvates thereof.



net hyl phenoxy) acet yl ] am no} pent anoyl ) am no] propanoi ¢ aci d; '
(2S)-3-(4-{[(4-Benzoyl - 1- pi perazi nyl ) car bonyl ] oxy} phenyl) - 2- ({(Qsﬁ-iiw (ng%e
nzo[ b, d] furan-4- yl carbonyl)am no] - 4- met hyl pent anoyl ) am no) pr opanoi ¢ aci d;
and salts and solvates thereof. 0 6 JUN 2003 79 13. A conpound of formul a
(1) which is: (25)-3-(4-{[(4-Acetyl-1 79

- pi perazi nyl ) carbonyl ] oxy} phenyl ) - 2- [ ((2S) - 4- et hyl - 2- {[ 2- (2-

met hyl plenoxy) Acempouadiohtormata @nelyith mmi no] pr opanoi ¢ aci d;
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propancmethalphdnoxy)acetyl]amlno}pentano [yamino]propa
) erllgl r?yn?lggrmgonyl }oxy)phenyl] 2-{[(2S) -

25) - 3- b

(2 (%2 [‘éékf’{el‘[.’?{l‘g nOQCCS{P@%Q%}%@WW&MMoyl}wymaenw -pEieSRRY| j ani no}

(23 - aS@%“ﬂ“ﬁ%”“""””“%”? Dol et BenianeWiamipe) %mpmqw acid; - oo
pent an Anté '(@mf{ma'[bpnyl)ﬁfmmmimyﬂydanban)bmy)lphep( ﬁ qﬁéptl c acid;
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25) - 2- Al
)(/I ] ?alm Hi#ﬁéﬁnyfa%%l)?’gaﬁh%gpﬁaﬁw9392ldp| peri di nyl ] car bonyl } oxy)
pheny! IﬁW({[@(ﬁ?in@carﬁBHylﬁﬁlpﬁﬁen@ﬁﬂl]éé?h&%}l}%%)bﬁé{y‘ﬁcg (22 g8 mPound of

f or mul g éz whi ch
( 2S) - 3PpuzqyiRhenpxRRelyBamIBRYHMethybertanel)ayi r}amrdmmwc}auw)phenyl] 2-[((29)-

4-met h ( am ng] propanoi c
aci d OFS)ZZ{[F%)O%«%E)[E3§%LM?Eer eg%@'?e%?g%agg% é@ nh%?fgrrmﬂ%'lﬁ‘l“)noé&or di ng
to cl aldt{Ba(aminesarbenyl)-1- -piperidinyl]carbonyl}oxy) phenyljpropanoic acid:

(2S) - Saﬁdl,%gﬁ%m%ggﬂ,ﬁggﬂ{elpg yI ) - 1- pi peri dinyl ] car bonyl } oxy) phenyl ] - 2- [((2S)-

4- et hyl enoxy) acetyl ] am no) pent anoyl ) am no] propanoi c
acid pM assi u sahpound of feradula{lpwhichég:eof . 16. A pharnaceuti cal conposition
as defined in one of clains 1 to

conpri nd 0

15rrgr (?ﬁz ?‘n@@% i Ca(fqrbona@(:{e%{pgB%lg}l?gﬁongpogwwg 2ﬂﬂé$b‘6fm¢thyl -2{{R+(Rt ur e
har mageut | cal Comalon GOt ne b coem i of e3aflbr PaUbEthreeh i ng
to any one 01A cﬂ"?:%) f?%"‘fgan@)ra%oﬁﬂ%?%qlﬂﬁ‘i Hawhigh isccept abl e salt or
Cecoptor raaont St 1B Canpornd o e el e RE LAy ETE O
claimg" th[yEJ% §°W)a%ety'ﬂﬂﬁ%ff’?r}é’@8tﬂ"%éﬁﬂ"?%lé@é@ﬂ%a@d palassiom szt orat solidter eof
for ustheamfa pharnmaceutical. 19. Use of a conpound of forrmula (I) as

def i ne%i n any one of clainms 1 to 15 or a
. pharmaceutlcal composition comprising a compound of formula (1) as defined in
)

any one of claims ‘1 to 15 or a pharmaceutically acceptable salt or solvate thereof in
admixture with one or more pharmaceutically acceptable diluents or carriers.

17. A pharmaceutlcal composition comprising a compound of formula (1) according to
any one of claims 1 to 15 or a physiologically acceptable salt or solvate thereof in
combination together with a long acting B, adrenergic receptor agonist.

18. A compound of formula (I) as defined in any one of claims 1 to 15 or a
pharmaceutically acceptable salt or solvate thereof for use as a pharmaceutical.

19. Use of a compound of formula (I) as defined in any one of claims 1 to 15 or a

pharmaceutically acceptable salt or solvate thereof in the manufacture of a medicament for
the treatment of inflammatory diseases.



pharmaceutically acceptable salt or solvate thereof
i nfl ammatory di seases.

medi canent for the treatnment of

in the manufacture of 'a ,'
0 6 JUN @%OQUNSWUEI

20. A process for preparation of a compound of forrmula (I) as defined in

clainms 1 to 19 which conprises (a) hydrolysis of a carboxylic

ON 12.

Rs N~6 0 Rl O(Il)

R2, R3, R4, R and R6 are as definedin clains 1 to 10 and Ris

any one of

acid ester of formula (11) OR4 RS H /gg2R

wherein R, "

a Cl.6 &0kyl gropfocess for(dsgpatatioro bt atdontpbaungostRHAM! 5@6%?&#@ | ich.is
pr ot ect d of forrrula(ll) OR4 RS@ @3,8"%,

11 N (I

to 10 a@ Rydlaisdf e aﬁca&b&WIlc Qbﬂ%ter o? dormfll& gﬁp

NO wherein
to 4 and 10, and R

b~CO2R P,NR6 0 O O:; ~-1I ~0
are as defined incl
group. 0 6 JUN 20

RS’

, oun
'm%b?/\h%e&g‘nﬁ' MPIR$S R3, R4, R5 and R6 are as defined in clains 1

ound of formula (VI) R4 Rs
represents Boc, R4, R5 and R6
represents a Cl.6 al kyl

(23.JA copggyind of formula (V1)

(I

wherein R', R? R®, R‘, R°and R® are as defined in claims 1 to 10 and R is a Ci.s alkyl group; or

(b) deprotecting a compound of formula (I) which is protected.

21. A compound of formula (l1) |

O R¢

)

wherein R', R? R®, R*, R%and R® are as defined in claims 1 to 10 and R is a Cy alkyl group.

22. A compound of formula (V1)

RS

“\/CO R

P.NRS
1NR o H

OSSR

R4

Vi

wherein P, represents Boc, R*, R® and R® are as defined in claims 1 to 4 and 10, and R

represents a Ci. alkyl group.



RARS5 NVCO2RP,NR _ 0 O N (VII) 42 wherein P, represents Boc, 5 ﬁZ
R4, R5 and R6 are as defined in clains 1 to 6 and 10, and R rep‘J sdH 52@3 :
C,_6 al kyl group. 24. A compound of forrmula (MI1) R4 R5 NCORZR HX HR6 YY
O0OR ON- (MIlI) k2 wherein R, R, R4, R5 and R6 are as defined in
claims 1 to 6 and 10, HX is a hydrohal i8d acid and R represents a ClL_6

al kyl gégup. 25. A conmpound of formula (XIIl) R4 RS HRGNYMR O (XII1) 14
0 wherérn RaH REPIHRA REfoEPEIaYIllef ined in clains 1 to 4 and 10 and R
represents a hydroxy functionalised polystyrene resin. 26. A conpound of
formula (XIV) 0O R4 R5 HHR@ RR31KN Y'r NO'R 46 0 (XIV) |

H. cor
P,NR s

(vin

wherein P, represents Boc, R', R% R?, R®and R® are as defined in claims 1 to 6 and 10, and
" Rrepresents a C, alkyl group. | '
24. A compound of formula (Vi)

R4 RS

kll CO,R
HX.HRGNXr ~ o
O =
O
LA«

k

wherein R', R, R, R® and R® are as defined in claims 1 to 6 and 10, HX is a hydrohalic acid

Vi

and R represents a Cy. alkyl group.
25. A compound of formula (XIII)

R4 RS

) N i
o -
it

wherein R*, R® and R® are as defined in claims 1 to 4 and 10 and R’ represents a hydroxy
functionalised polystyrene resin.
26. - A compound of formula (XIV)

ke O
Tl o



0O 6 JUN 2003 82 wherein R3, R4, " R5 and R6 are as defined in clalxm%ﬁ
and 7 to 10 and R represents a hydroxy functionalised pol ystyr(g 3
27. A conmpound of formula (XXI) R4 R6 O HH HaI(CHZ)dNORGOOI '

QAINSR R2 (I) wherein R, R2, R4, R5, R6.and d are as defined in clalms 1

to 6 and 10, R represents hydroxy furg2i onal i sed pol ystyrene resin and

Hal repr sen

t i?t“ hal o,gse 6
wherein and R® are as defined in claims 1 to 4 and 7 to 10 and R’ represents a

hydroxy functionalised polystyrene resin.

27. A compound of formula (XXI)

R4 Rs

Hal(CH,); ><[(“\JL R

‘5 o)
B

Ao o)

wherein R, R?, R, R®, R® and d are as defined in claims 1 to 6 and 10, R’ represents -

hydroxy functionalised polystyrene resin and Hal represents halogen.



