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a novelwonhstistor of the formation of soluble human 5 CBEI/ERG196E use in
the treatnment of conditions associated with excess production of soluble
CD23 (s-CD23) such as autoi mune di sease, inflammtion and allergy. CD23
(the low affinity IgE receptor FceRIl, Blast 2), is a 45 kDa type ||
integral protein expressed on the surface of a variety of nmature cells,
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cytotoxi s(;:ulrtt‘a{é lea)dm% tg%l:nel. forllglglgngof a number of well-defined soluble fragments (s-CD23),

which are produced as a result of a complex sequence of proteolytic events, the
20 mechanism of which is still poorly understood (Bourget et al J Biol Chem, 269 [1994]
6927-6930). Although not yet proven, it is postulated that the major soluble fragments
(Mr 37, 33, 29 and 25 kDa) of these proteolytic events, all of which retain the C-terminal
| lectin domain common to i-CD23, occur sequentially via initial formation of the 37 kDa
fragment (Letellier et al, J Exp Med, 172 [1990] 693-700). An alternative intracellular
25 cleavage pathway leads to a stable 16 kDa fragment differing in the C-terminal domain
from i-CD23 (Grenier-Brosette et al, Eur J Immunol, 22 [1992] 1573-1577).
Several activities have been ascribed to membrane bound i-CD23 in humans, all
of which have been shown to play a role in IgE reguiation. Particular activities include:
a) antigen presentation, b) IgE mediated eosinophil cytotoxicity, ¢) B cell homing to
30  germinal centres of lymph nodes and spleen, and d) downregulation of IgE synthesis
(Delespesse et al, Adv Immunol, 49, [1991] 149-191). The three higher molecular weight
soluble CD23 fragments (Mr 37, 33 and 29 kDa) have multifunctional cytokine properties

which appear to play a major role in IgE production. Thus, the excessive formation of s-
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are invo ince | ated events of 'inflanmation. Thus, sCD23 is
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et at, vol 180, J.Exp. Med., 1005- 1011%994 ). . C‘%B has Ibeﬁm [ ported to
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P OPeL T O 03y) wineh trigser 02 nyfiogen petoxide ank Brokine (IL-1, IL-6, and TNF)
release. Finally, IL-4 or IFN induce the expression of CD23 and its release as sCD23 by
human monocytes. Ligation of the membrane bound CD23 receptor with [gE/anti-IgE
immune complexes or anti CD23 mAb activates cAMP and IL-6 production and
thromboxane B2 formation, demonstrating a receptor-mediated role of CD23 in
20  inflammation.
Because of these various properties of CD23, compounds which inhibit the
formation of s-CD23 should have twofold actions of a) enhancing negative feedback
inhibition of IgE synthesis by maintaining levels of i-CD23 on the surface of B cells, and
b) inhibiting the immunostimulatory cytokine activities of higher molecular weight '
25  soluble fragments (Mr 37, 33 and 29 kDa) of s-CD23. In addition, inhibition of CD23

cleavage should mitigate sCD23-induced monocyte activation and mediator formation,

thereby reducing the inflammatory response.

International Patent Application No. WO 96/02240 (Smithkline Beecham plc)
30 discloses that compounds which inhibit the action of matrix metalloproteases (eg
collagenase, stromelysin and gelatinase) are effective inhibitors of the release of human
soluble CD23 transfected into mammalian cell culture systems.
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It has now been surprisingly found that certain compounds of formula (T) have
unexpectedly good bioavailability.

Accordingly, the present invention provides a compound of formula (I) above, wherein:

15 nis0;

R is isopropyl;

R1 is naphthylmethyl;
R2 is t-butyl; and

R3 is methyl.

20 According to a further aspect, the present invention provides the use of the
compound of the invention for the production of a medicament for the treatment or
prophylaxis of disorders such as allergy, inflammatory disorders and autoimmune disease
in which the overproduction of s-CD23 is implicated.

1n a further aspect the invention provides a method for the treatment or
25  prophylaxis of disorders such as allergy, inflammatory disorders and autoimmune disease

in which the overproduction of s-CD23 is implicated, which method comprises the
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10, (1) "It has now been surprisingly found that certain conpowpgagef fornula
(I') have unexpectedly good bioavailability. Accordingly, the present

i nvent i &P Tdes a compound of formula (1) above, wher TI/EPABI0NY 5 o R
is isopropyl; RL is naphthylmethyl; R2 is t-butyl; and R3 is nethyl. 20
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PCT/ EPOO adm nistration of the conpound of the invention, to a human
or non- htirsinvernivnendioptiona by phremaesuticatiyeaccertableicamies aeiofovi des a
pharmaceutical conposition for the treatnent or prophylaxis of disorders
such as allergy, inflamatory disorders and auto i mmune disease 5 in which
the over produghiRRiffinfaddd@ry Sisbriets ifalueoCWSI ditordanpuétsasAlzheimaspound of
the invention and optionally a pharnaceutically acceg&gg{aﬁa carrier

t her ef or disPaset muitiple s¢lefosisnandtronlyi-iafases dgmentia, 8 M rlkas AYPHLIE such as

el 1 s et gt PoAeas HeReafbaRE: &ee o stroke and head traume. It
i's to be undersqode uiddrsiobe tHabaieprasddetidally sacaryitlakiles, salvatss asdbthat es
and ot her pharmaceutically acceptable derivatives of the conpound of the
i nvent i ophamsacattically acceptable derivatives of the compound of the invention are'also
included in the present invention.
| Salts of compounds of formula (I) include for example acid addition salts derived
15  from inorganic or organic acids, such as hydrochlorides, hydrobromides, hydroiodides, p-
toluenesulphonates, phosphates, sulphatés, acetates, trifluoroacetates, propionates,
citrates, maleates, fumarates, malonates, succinates, lactates, oxalates, tartarates and
benzoates.

Salts may also be formed with bases. Such salts inclqdc salts derived from

20  inorganic or organic bases, for example alkali metal salts such as sodium or potassium
salts, and organic amine salts such as morpholine, piperidine, dimethylamine or
diethylamine salts.

It has surprisingly been found that the compound of the present invention exhibits
advantageous in-vivo absorption properties via the oral route as well as being a potent

25  and selective inhibitor of CD23 processing.

The compound of the invention may be prepared by use of any appropriate
conventional method, for example by analogy with the methods disclosed in patent
publication WO 97/02239 (British Biotech Pharmaceuticals Limited).

Accordingly, a further aspect of the invention provides a process for preparing the

30  compound of the invention as defined hereinabove, which process comprises:

(a) deprotecting a compound of formula (II):
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bases, for exanple alkali metal salts xS sodi um or potassium salts,
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present invention exhibits adv& vo absorption properties via
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di scl osed in patent publicationWWD 97/02239~(British Biotech

Pharmaceuticals Limted). Accordingly, a further aspect of the invention

provi des a process for preparing the 30 conpound of the invention as

defi ned herei nabove, which process coifiyi ses: (a) deprotecting a conpound

of formula (11): -4 01 APR 2004 WO 41/ 30747 X%—( .PO (1) wherein Xis a

pr ot ect i wipreginGtips & prtectingiEsenn such as benabemARS ’b‘f“ ¥r°%b) reacting a

compound of formula (J.11): .(11'1) wherein the hydroxy
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5
I O
H

N
HO NHMe

Yo o)
(1)

wherein the hydroxy group is optionally protected, with hydroxylamine or a salt thereof.
Compounds of formulae (I) and (III) are novel and form a further aspect of the

-

invention.
The compound of formula (II) can be prepared from the compound of forrula

(TI1) by reaction with a protected hydroxylamine. The compound of formula (III) having
one protected bydroxy group can be converted by hydrolysis to the unprotected

compound of formula (1II).
15 Suitable protecting groups for a hydroxamic acid are well known in the art and
include benzyl, trimethylsilyl, t-buty} and t-butyldimethylsilyl.
Suitable protecting groups for a carboxylic acid are well known in the art and
inciude t-butyl , benzyl and methyl.
The compound of formula (1II) can be prepared by reacting a compound of

20 formula (IV) or (IVa):
-5
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compoun olbﬁ‘g‘?nul a (lI1l) by reaction with a protected hydroxylam ne. The

conmpound of forrmula (I11) having one protected hydroxy group can be
converted by hydrolysis to the unprotected conpound of forrmula (I11). 15
Suitable protecting groups for a hydroxam c acid are well known in the art
and include benzyl, trinmethylsilyl, t-b t-butyl di met hyl silyl.

Sui tabl e protecting groups for a carbox are well known in the art
and include t-butyl , benzyl andgd nmethyhs — pound of formula (I111) can
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- NHVe 10 (V) If (lVva) is used a
subsequent al kyl ation of the hydroxyl group may then be required. The
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(IVa)

wherein Y is a protecting group for carboxyl, with a compound of formula (V):

O

NH2
NHMe

10
42
If (IVa) is used a subsequent alkylation of the hydroxyl group may then be required.
The compound of formula (IV) can be prepared by protecting a corresponding
compound in which Y is hydrogen, which in turn can be prepared by:

15 (a) reacting a compound of formula (VI):

20
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pharmaceutically acceptabl e conpositions. The conpositions are preferably
adapt ed gtaupsor al adm ni stration. However, 25 they nay be adapted for other

d f adnjnistrati . : | |
(r)?h gOﬂSen “egfﬁgﬁrn%fé?ﬂ%‘g{'?%ﬁ?ﬁ%ﬁ?&k&{%@ﬁméﬂfd&%f tR pré¥edly, aerosol or
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APR 20040 WR1i04/ms 76 pREacBROD kBfet0ft suels tsodiesoordssrindivignabiseraemser al

adm ni stration for patients sufferi from heartt f aﬁ)l arF. e %aﬁgr
al t er natThedndivirbal somsanray S PEH PRGBS MR SF S¥Fansder nal
adm ni SLL SRR sterecisomers may be prepared by stereospecific chemical synthesis

starting from chiral substrates or by separating mixtures of diastereoisomers using

15 known methods. In a preferred aspect, the invention provides compounds of

formula (1A):
P
N
' H Y NHMe
\r o 0 7\
(1A)
20 It is preferred that the compounds are isolated in substantially pure form.

As stated herein an inhibitor of the formation of soluble human CD23 has

useful medical properties. Preferably the active compounds are administered as

pharmaceutically acceptable compositions.
The compositions are preferably adapted for oral administration. However,
25  they may be adapted for other modes of administration, for example in the form of

a spray, aerosol or other conventional method for inhalation, for treating respiratory
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The conpositions may be in the formof tablets, capsul es, lpbdBRE}
granules, 5 |ozenges, suppositories, reconstitutable powders, or liquid
prepar VMOMBY4uch as oral or sterile parenteral sol uti dfS/BF004864%nsi ons.
In order to obtain consistency of admnistration it is preferred that a

conposition of the invention,is.in the for.m of ' I, dose
pr esent trectghsarderpeorRaFenseral a"a‘HH‘W?S\?ﬁ%ﬂcWﬁﬁuﬁ%&%%?rgﬁgggr{ ﬂh-%.o capsul es
and may 4! LG OO MRS fodmﬁﬁﬁaﬁbﬁm&uc&%mi@abbmﬁmgemmnt s, for

exanpl e , acaclia, gelatin, sorbitol, tragacanth, or
pol yvi nyhi@wiisiedtiodone; fillers, for exanple | actose, sugar, maize-starch,

cal ci um phosphate, sorbitol  or. I ne;.. .tabletf] . C for exanple
magnesi um stdgrcQmposyiogs Hiaé(d?edﬁtq@/ P“I"B‘r"f&ba\%fﬁl c@‘pgdsl%%Péﬁ?HS’ Gidhdtes,

pol yyinyl pyrrolid poxelel] fehoWdEObE Rifid Prepaiations; sych ad diahe

cel I%I ozcé{%gi%sﬁp%gﬁ%?%égéggﬁt%@?y accept ablla{se wgt tpi ng agents such as sodi um
lauryl gukiehiat parentdhasciotions arsakpensiopssi ti ons may be prepared by

conventional methods of blending,. fill.ing or. : Repeat ed bl endi ng
oper ations naprdgs to ObEIR EONSHHIRCY| &f‘%ﬂ‘%‘ﬁéa%get‘ﬁ\t?@péafgfté%‘m?h? oughout those
conposi tions . | QWi : b d4el l ers. Such operations are of
Cowros, ERBRRTRRCIC bR g T el dbi :

e art. The 20 tablets may be coated according to
met hods wel | Ui duse praseneatival fophs formeal adirdristrationapay beetablels 94 t i cul ar with

teri ting. Oral. liquid, | . he. ] f,of
el o capsiseAg By carRisey GHioBpl FeRen Ty YRy AR LT 2
pr oduct Jﬁ( %5’11’ 335.9%51’; %E;agggt%mnw, kHonet gﬁ%acﬁﬁmpéﬂﬁﬂyﬁuylbﬂbbbdmﬁhﬁﬂbm, bef or e

use. SucC éparationd may ¢ ain 25 conventional additives such as
suspendifageagesé tactdsel supanndize-starchj ca¢tinmephosphate, serbl oLyt ose, gel atin,

hydr oxyet hyl cel | ul ose, _car boxynet hyl cel | .u [ i ate gel,
hydr ogertableaingdnyicantss far exampiesmagrasiin, 36t %3 dis ‘&?éggiﬂé%@ ci t hin,

sorbita | : AGRC L SHium Qo @opl9 el te/eihitk@sytalline belidysei ncl ude
edi bl e M?’%#%@%ﬁ%ﬂle al’rmr’id oil, %l?act I onat ed, cocon oil, oily esters

suchsas @phanhameaticillypicgeptableoyetiingagants suchyas/sadium Lrurg % cohol ;
preservatives, faor exanple .methyl or oropyl. pshydfosaliemaRios or sorbic
aci d; and if@%ylﬁwﬁ%@ﬁ%ﬁ Y%%‘\?au?‘? n}ég%ﬁr%co%ri ng agents. 01 APR
2004 blending, filling or tabletting. Repeated blending operations may be used to

distribute the active agent throughout those compositions employing large
quantities of fillers. Such operations are of course conventional in the art. The

20 tablets may be coated according to methods well known in normal pharmaceutical
practice, in particular with an enteric coating.

Oral liquid preparations may be in the form of, for example, emulsions,
syrups, or elixirs, or may be presented as a dry product for reconstitution with water
or other suitable vehicle before use. Such liquid preparations may contain

75  conventional additives such as suspending agents, for example sorbitol, syrup,
methy] celiulose, gelatin, hydroxyethylcellulose, carboxymethylcellulose,
aluminium stearate gel, hydrogenated edible fats; emulsifying agents, for example
lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may include
edible oils), for example aimond oil, fractionated coconut oil, oily esters such as

30  esters of glycerine, propylene glycol, or ethyl alcohol; preservatives, for example
methy! or propyl p-hydroxybenzoate or sorbic acid; and if desired conventional

flavouring or colouring agents.
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- dosage forns _are prepared utilizing the conpound and a sterile vehjcle,
and, ded@ﬂ&?ﬁﬁ"ﬁn the concentration used, can be either §§§ﬁ%ﬂ8@%“%r
di ssolved in the vehicle. In preparing solutions the conpound can be

di ssol ved | neuBlel ol G0, AEH ubltldoSlpeTbRAd dicppehabel @ilezing | | ng 5
into a sui tagfgé viral” or "anpoul e and seal i ng. Advantageously, adjuvants such
as a | oggleopi}rand bed hterite ywhixde rand} dependingloh thefaonienjratigamsed.¢an be

di ssolved in the vehicle. To enhance.the stabilit t he.conposition can be
frozen abe@etherispspepded pt ssoiyrd 1935"5&5;"'-?‘%”9%’8# S¥QW8¢}§ Sunder vacuum
Parenteral sus i §6t injebtic At Mt isiirlived Befos@fiRingaNner ,
except tﬁ(g{]p?‘ﬁgdecor?%oﬁ%%i‘%g%ﬁggén eu(;jeirll the 10 vehicle instead of being

di ssof veghto arditssievial bz anpoule aahsealinpeAdvatagsbigheadjpgants such @8 @i on. The

conpound can be sterilized by exposure to ethyl eng. oxide. before suspending
in the slosalanacgbetic; RPresEERARNE é’b‘gB‘&g‘f‘Wg age%phﬁfﬁ gﬁ?‘ﬁg?ﬁﬁe@?i ng agent is

i ncl uded_i,n the-C P! facidd nah e Hozeh ahér ULE @moof t he
conpound?’e%lﬁ‘p‘j-sq%%%kg{gﬁfh{s?y’iﬂ?lt\c/%drﬂ“i;%;rl #ay al so suitably %e Sr esented for

15 admi nitetvidl dndnhé ovatdieemesdimdeovaguoma Pareateral susnensiops 2eaprepaedol  or

solution for a nebulizer, or as a mcrafine powder for ins ation, al one
or in coibsubstangallnihesamgmanger. £Xcept r‘?aéﬁ“es‘i?é‘?f’%élg & EndedSHd

r
L
actose. I'n such a case

the part 'v&h@l% iﬁgtgﬁéﬁ Béeggfwganéﬂéﬁl%{ian Bt Bé addvhgiiished by ess than 50

m crons, prefrera m crons for exanple dianeters in the
range of filirfifbnyi THe@ospolind Gambestemiized by Exposwretootikylenpoxife befoappr opri at e,

smal | anmpunts of .other anti-.ast tics and bronc i ) .. exanpl e
synpat hoﬁ?&?éﬂ@’@gé%*}?e%‘e‘gﬁ ¢ ﬁhlglé %@%ﬁcﬁu&ﬁe’? S‘frgaé:gz&g glf iwﬁie)[,[ﬁsaﬁfegfjltsarml ,
phenyl eDF}félﬁkf‘edanghémﬂgééi% 1okt @i AR idiaibuton usdicaspagibphy| | i ne and

am nophyl'TT'ne ‘and corticosteroids such as prednisol one and adrenal
stinul ants suCémpasitiodETH thinynvsatiommay dlsd suitablyrbepessiet fari ons nay contain

cti V8. matErEae R PR U EhE hU] Bt BB e, Xt e erred
range fonehnhaked :8dHhitksHnedowasr for irkQffBitivn, AeroniialchmnbittiodS¥h f or exanpl e
90, 95 or 99% M crofine powder formll at&gngﬂgﬁey o%gtl:ttl\?ébcl:(}/m boeun%dm ni st er ed
i n an aempsmdrt garrier such as lactose. In such a case the p p
suitably have diameters of less than 50 microns, preferably less than 10 microns for
example diameters in the range of 1-50 microns, 1-10 microns or 1-5 microns.
20  Where appropriate, small amounts of other anti-asthmatics and bronchodilators, for
example sympathomimetic amines such as isoprenaline, isoetharine, salbutamol,
phenylephrine and ephedrine; xanthine derivatives such as theophylline and
aminophylline and corticosteroids such as prednisolone and adrenal stimulants such
as ACTH may be included.
25 The compositions may contain from 0.1% to 99% by weight, preferably from
10-60% by weight, of the active material, depending upon the method of
administration. A preferred range for inhaled administration is 10-99%, especially
60-99%, for example 90, 95 or 99%.
Microfine powder formulations may suitably be administered in an aerosol as
30 ametered dose or by means of a suitable breath-activated device.
Suitable metered dose aerosol formulations comprise conventional

propellants, cosolvents, such as ethanol, surfactants such as oleyl alcohol, lubricants
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30-a netered dose or by means of a suitable breath-activateg 1dgpR QR
Suitabl e netered dose aerosol formulations conprise convepiional

propel | WRMB30%43s0l vents, such as ethanol, surfactants suchCHEPHYHG?

al cohol, lubricants WD 01/30747 0 1 APR 1004 PCT/EPOO/ 10549 such as ol eyl
al cohol , desiccants such as_ cal ciu : L RERSkiY paskdrs ers  such as
sodi um cHchas B‘é)’{%&‘?t{"g st f‘fc&nasry%%url&gas%g%}%]@zer aritéyi sotonic sterilised

solutio .cﬁ@ﬂl bibrideuf fered, at for exanple between pH 4-7, containing
up to 26%8?%?%60 é:orrrl)’lound 5 but nore general Ilf/sgg's t.o 10np/ for use

> s
Wit h st andar Suirsbbeisdistarisdor 2gehulizenere ipg{oRICSERT 2Rt ORAPI e pend on
the relatiye efficacy of .the co U : 'mmd'uﬁa, t he
sever i t youffergdy @t ‘§5¥@B&bﬁgf%eélqﬁg;ﬁf%§n%n%%§t%igg t lodf) the sufferer.
Sui t apl yblft%é%%%ﬂ&%ﬁﬁﬂb Mo/l Formesivith sanddrdtrebulistientieipmeay  cont ai n
1'to 1 ng of

from™. a conmpound of the invention (0.001 to 10 ia 10
i nhal ati on) amcffeotiec arsoaitiwillideppnd op Greswinmye #ﬁ?acgfﬁg ‘é’r‘Fpot“nggyor 5to

500mg. Such conpositions may. k-0l LicHESF @ day, nore
usual | y thedgigsent jnyention, ﬁ\?ée‘ééﬁgi? f %lggr:algé%ﬁéégg ?Egﬂﬁh%ﬂgt% e?‘ﬁel:’dai |y dose is

from1 "%etsﬂff@reg. & QftabAy, Hunitdbsh o ofid ubinpasidonof thepiaveritionimaay y from 5 to

500ng. That 1s 1n the Tange of about 1.&?); 10-2ngzglﬁ§qld tov.éL4 ng/ kg/ day

and nor ecqeaainifoo 8rll tp 10A0mEef asagwpoypd PEthefgyEnte -é"ﬁé?‘l@g/‘day to 7

ng/ kg/ day. The fol ] ow n | e, | i1y @Rtk 8o Bbmdoes not

P £0 1 phglagpy) %&{/‘.“O‘E&‘ %@E@Bﬁb&%@%%ﬁ%&%& EPOQO 10649 BIgO_OGI CAL

TEST NET&;?Q&@BWHS%@ beltenialstdred fronf 1 te6 tingsaptaynoiore esualnfion  he

rel ease of soluble CD23 was investi 8at Eg by use. of .t hetoffl%o?\gi-,@g

procedur &.to3 tiRd a $H6 6 carpnersHEh Bk y@oss g d@y 0 1815443y Pl asna

menbranes from RE i RURRB t&£B8bRLNTRRNS invthe wangetofansf or med

B-cell i éluﬂ’gﬁﬂpg/{tﬁgtg%%gfsﬁlﬁlﬁ%ﬁ%ol ogy 60 [1587] 539-547) ‘expressing high
about 1.4 x 10-2 mg/kg/day to 14 mg/kg/day and more particularty in the range of

15 about 7 x 10-2 mg/kg/day to 7 mg/kg/day.
The following example illustrates the invention but does not limit it in any way.
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10. l evel s of CD23 are purified using an aqueous extraction B@tAPEQN0LCel | s
resuspe ' honogeni zati on buffer (20mM HEPES pH 7. 4, c, 1.5
nv Myl ZR,QS%IW”DTT) are broken by N2 cavitation in a Par F%%Wé%!“the

pl asma nmenbrane fraction mxed with other nmenbranes is recovered by

centrif | Hispgi ght pellet is resuspended in 0.2 M
pot assi m%%%%%&%%%TUS| n% 2 mM per 1-3 g wet cells and 15 the

nucl ear pellet is discarded. The nenbranes are further fractionated by
partitioning between Dextran 500 (6.4% w w).and pol yethyl n%d% col (PEG
5000 (6. Rvecsdwye Ly dfy abiligy 0&"’2‘@"&4@8@‘1‘%‘9«%@‘1}9“3&{ E?F%ﬁsg 8* 5‘}17"%‘?'5 y‘ﬁs- 15 ny
menbr ane. prat ei r &roTechni ques 7, 946-957 (1989)). The
phases a e%%&?%%%ﬁ;%%@?%{gﬁ?ﬁ ugation at 1000Xg and the PEG (upper)
phase is collected, diluted 3-5 fold with 20 mM pot assi um 20 phosphat e
buffer pH 7.4, and centrifuged at 100,000>§g_ to recover nenbranes in that
phase- TREMEBS&h Cell membrane (WP ¢iaaYARE ASHENE AF\¥f er ed sal i ne and consists
of 3-4 fold enriched plasma nenbranes as well as sone ot her ‘cell nenbranes
(e.g. lysosomes, Golgi). The nenbranes are aliquoted and stored at -800C.

Fracti onat i on padsnf. iheribrabesxf-om RPREIR 866t ells, phasamEpsiemprBaresiranr i ched
10-fold. 25 The fractionated nenpranes are i 70C for tipmes up
Lo 4 hr stmsfommestincel PR GRS o CRPRmalARYIo0d) 20 DaariaTd fXptstits hgh™
menbyane, by, fi | L ] | rcalslegEpédddlihpor e)
af t e{@qubﬁgﬁi#gﬁ?%}e‘l“g%s?g@e‘%“%ﬂg?3%%%’?‘%??5? bl CalReampeldedinpSy

r el easedhbin@BriibaiorEifen (20mM HIERES pHiied, 1.59imiyl NaGl, &15/mM MgGl2ohmiMe

Binding Site (Birm ngham UK).or., a siml 0 utilizing, VHVG. anti-CD23 30
mAb [ Row®Teh) 25¢ br,okpﬁgy Np capgpfionyin 32%" %Gfggéﬁﬁ’(’fg%%‘j mS’?‘” St é"‘?’%%nt i - CD23
mAb as the capture antibody.in LG - 1t 1 olgdpbe CD23
made by St an s RS by BT bitilgRion 2R GUBHE) TR 1igRpe
phosphat %ﬁyﬁ%@ﬁ&éﬁ 5@ 3 NEpdtassim@AphspiatbypH T2 W2 18 @ 7-30d waRRl2e0d
PCT/ EPOO/ 10649 EI A and conpared to the amuwge i.n thlg gr g%?nce of
vari bus smeesiear gelleris dissardedy pihs; mempiranes are ragtignaied BY PAUORNE | ¢t i ons
of water  or_di %Q;é‘ 720 ggqle,}e dol (PEGIHOE0 %) fefpn i s
not mor e °f ae%n? 0 égg'(éé%é?ﬁ/v@%?}nqyﬁe byrgg%rvgptf Itting as t he%ten0
concent r at 0.Q85 Miacressh Hotahbf bs ¢ ipenl ®15 prgmiermbragn pofte rtesandMdemted
BioTechniques 7, 946-957 (1989)]. The phases are separated by brief centrifugation at
1000Xg and the PEG (upper) phase is collected, diluted 3-5 fold with 20 mM potassium
20  phosphate buffer pH 7.4, and centrifuged at 100,000Xg to recover membranes in that

phase. The pellet is resuspended in phosphate-buffered saline and consists of 3-4 fold

enriched plasma membranes as well as some other cell membranes (e.g. lysosomes,

Golgi). The membranes are aliquoted and stored at -30°C. Fractionation at 6.6 %
Dextran/PEG yields plasma membranes enriched 10-fold.

25 The fractionated membranes are incubated at 37°C for times up to 4 hrs to
produce fragments of CD23 which are separated from the membrane by filtration in 0.2
micron Durapore filter plates (Millipore) after quenching the assay with 5 uM Preparation
1 from P 30994. sCD23 released from the membrane is determined using the E1A kit
from The Binding Site (Birmingham, UK) or a similar one utilizing MHMS6 anti-CD23

30 mAb [Rowe et al, Int. J. Cancer, 29, 373-382 (1982)] or another anti-CD23 mAb as the
capture antibody in a sandwich EIA.. The amount of soluble CD23 made by 0.5 ug

membrane protein in a total volume of 50 ul phosphate-buffered saline is measured by

-11-



5 relative to the difference in sCD23 between controls incubqfﬁﬂpmﬁwout
inhibitor. Results: N -[4-(N hydroxyam no)-3 CT

S-i soprBPIFUSR- ( 2- napht hyl met hyl ) succi nyl ] -S-tert -1 euci nBCVERMA L de
gave an I C50 of 60nmin the above assay. 10 Procedure 2: The ability of
test cogpounds to inhihit collage | L Sat&Dnckistdtgns Be fol [ ow ng
proceduf#. F?‘HB%rﬁgé%Bf%ﬁ%ﬁtir%%&ggg%%ﬁ%iég&fﬁz potencycof conmpounds to act

as 10! Blriilices. Olonfflor e A8 ark@n sistors of edhténortdimethybiubfodido (DEERY on and
Barrett (Anal. Biochem 99, 340-345, 1979), her]e(f) N ncocL‘I= %@iﬂ?ﬂvgﬁ%e

r ef er enasd thelfeab PMSO Tonssnirstioniionotgnoteiban b S P& 8‘5

di lutions.thergeof was. . | hcubat . Wrtserrealib sgRpvedand human
r econbi %&Fﬂg 3@6&? it Wﬁﬂeﬁéé%ﬁtéqgéﬁ?%%@gts cl qnéd_, expr essed and
puri §i egeif g he 0fetenceiECE8 berwidh cbbfoRlhcdnie, withbdt ighibisamt ai ni ng 15
mM cal cium chloride, 0.05%Brij 35, 200 nM sodium chloride and 0.02%

sodi um azide). The collagen was acetylated 3H type 1 bovine collagen

prepare% b%he nmet hod of Cawston and Murphy (methods in Enzynol ogy 80,
711, 1981)8 sanpl es were centrifuged to sedi nent undi gested col |l agen and

an al i qqkpt.[14_(?ﬁhfﬁmkmi&lagibgqg@ﬁmpms}upm(afaﬁlmyrmetbyleﬂlcbmyl]émle@ﬁma
scintillation counter as a neasure of _ hydrolysis. The coll agenase activity
in the prabdamiteave anfCo0 el §Pr@rin the 2RAVF 889%¥n t her eof, was conpared to
actiéity in a control devoid of inhibitor and the results reported as that
condBntration effecti ng 50% of the collagenase (1C50). 30 Procedure 3: The
abi | ity mheddRive 26 OTIRMUBINE dfaeitrbiipoundsNb intebit aoHageassd wesinvegigeted usi ng
the follow ng Proce_dure. -12 WO 01/30747 01 APR 2004 PCT/ EPO0O/ 10649 Assay
for i nhiusingjtbhiadfowing peps&dgie: TNFa fr om human nonocytes stimul ated by

| i popol ysaccharide (LPS) endotoxin. Human nonocytes, cultured in RPM 1640
medi um suppl enented with 10 % fetal

Collagenase inhibition assay:

15
The potency of compounds to act as inhibitors of collagenase was determined by the
method of Cawston and Barrett (Anal. Biochem. 99, 340-345, 1979), hereby incorporated
by reference, whereby a 1 mM solution of the inhibitor being tested or dtlutions thereof,

was incubated at 37 ©C for 18 h with collagen and human recombinant collagenase, from

20  synovial fibroblasts cloned, expressed and purified from E. Coli, (buffered with 150 mM
Tris, pH 7.6, containing 15 mM calcium chloride, 0.05% Brij 35, 200 mM sodium

chloride and 0.02% sodium azide). The collagen was acetylated 3H type 1 bovine

collagen prepared by the method of Cawston and Murphy (methods in Enzymology 80,

711,1981) The samples were centrifuged to sediment undigested collagen and an aliquot
25  of the radioactive supernatant removed for assay on a scintillation counter as a measure of

hydrolysis. The collagenase activity in the presence of 1mM inhibitor, or dilution

thereof, was compared to activity in a control devoid of inhibitor and the results reported

as that concentration effecting 50% of the collagenase (IC50).

30  Procedure 3: The ability of test compounds to inhibit TNF release was investigated

using the following procedure.

-12-



5 calf serum are centrifuged at 1000Xg for 5 mn and then rgztﬁ,ﬁ%@ged I n
mediumat 2 X 10 6 cells! m. The cell suspension is aliquot wel |
pl at es, MOMB34&T wel|l. Conpounds to be tested are di ssol PEA/BRGVHE4R
di et hyl sul foxide (DVMSO and added to culture with the final DM SO

concentration at 0.1 % Conpoun e,added to cells in. tniohicate wells.

INF a r ohssaydor inhibitign aﬁ@’d@m oiiaﬁ{q Bﬂ"bg“E‘ﬁ% '?%“?‘i%’éésgé'f‘*‘{slh%th I‘%afi nal 10

concentration of riate control cultures are set up in
ey SR RAReLPS) oiioa

triplica es are Incubated for 18-20 hrs at 37 C, 5% CO2,
then centrifuged at 1000 Xg for 5 mn. A specific ELISA for human TNFa

(Sm thKline Bﬁ%ﬁm ' egulhRedBARIKE 16d0Imddavalsspplemented oathl10f% deal
cul ture superna an{%(.)ﬁ(:%g&%’esul ts: N -[4-(N-hydroxyam no

)3 .
S-i Sopr opdRserdm: 42-ceaptfubed aek08gKedor s miplapd thenggsuspende e MefIhH 28 de
showed no effect on TNF rel ease at 10uM _Proced rpf 4: Tt]e bi ogvai lability
of test toRpelisidsl. e ¢elhaspengiondd alignaied imed wob Plaes bRHPST BIEG- equi val ence

studies. A study tq Estimate,the i,. LRet: b €h&deand O al
Bi oavai | QBWPPF{}XEi ‘Hobel\}ﬁ’f’tgd %ﬁ%&&@%&#&%%gﬁﬁgé“%@&%g?%s cgr ri ed out
using a fﬁlﬁﬁé QXA the ¥SiaDDMSO catdensafian 8t &1 $6.Uchmpkaysis affadded 1o eells it ecei ved

surgical l'y-inplanted fenoral vein catheters for i siqgn of tes | ecul es
at | eastnflieamevelisy STF ioorelaase istsoimpilated bypddigian of E«ﬁ.“&? €€ Bé'eash?aﬁot hi s

tud d | talli : : d :
he. Lhi mepeerragn peodl Tem PP TR ol o ARED A ek o
at a_ targglL f9SARE iffuthel Ul rd 430° U, SHOILO, Tihen damsifigollat 1000 Nerdor

pr epar ed aqueous Encapsin(r) (pH = 8.0) and contai ned 1% DVSO.
Encapsi nlpix( Eg&ﬁﬁé ELUSA fhiurarHENFR IS mithKlink Beecham) is used to measure

hydr oxypropyl - bet a- cycl odextrin, a cyclic oligosaccharide used to enhance
sol ubi | i fiNBfevelsiip thenokdl-frbaculore supgirratantbul d require fornul ation using 35
non- aqueous solvents. -13 WO 01130747 01 APR 2004 PCTI EPOO/ 10649 On st udy
day two, the aninmals (fasted) received test conpound as a solution at a

targes  Results:
N’-[4-(N-hydroxyamino)-3 S—isopropoxy-2R—(2-naphthylmethyl)succinyl]-S—tert-leucine
methylamide showed no effect on TNF release at 10uM.

Procedure 4: The bioavailability of test compounds was investigated using the

20 following bio-equivalence studies.

A study to Estimate the i.v. Pharmacokinetic Parameters and Oral Bioavailability in

Male Sprague Dawley Rat.

25  This study was carried out using a crossover design on four separate study days. Three
rats received surgically-implanted femoral vein catheters for infusion of test molecules' at
least three days prior to the start of the study. All doses in this study were prepared using
crystalline test compound.

30  On study day one, the animals (fed) received test compound as a 30-min intravenous
infusion at a target dosage of 4.0 umol/kg (4.0 mL/kg). The dose solution was prepared
in 20% aqueous Encapsin® (pH = 8.0) and contained 1% DMSO. Encapsin® (Cerestar
USA Inc., Hammond, IN) is hydroxypropyl-beta-cyclodextrin, a cyclic oligosacchande
used to enhance solubility of compounds that otherwise would require formulation using

35  non-aqueous solvents.



dosage of 8 unol/kg by oral gavage (16 mi/kg). The dose sol t1i S
prepared in 5% aqueous succinated porcine gelatin (pH = ? g%l; %?ﬂzfggnt ai ned
| % DVSOY BIEEHY sanples were collected froma lateral ta FrERoY. 25-uL

al i quot of each whole Dblood sanple was added to 25 uL of water and all owed

to stand on ice for approxi I Smn.tqg facili | ysis;
sanpl o5 OREHARE LR GREAI DS R PTo g s ol & SsHaDh 51 £107B80 VoL
test conjosagechfifeureobfioghy iofdl @dvage (LENEkes el_ffﬁsé sqytign lﬁ‘[ﬁp.areég‘trh o
nonconpay,e&itsakciaidd poraa¢ bert giH pives)rmdakintetedd Yabi¥yOes were 10
perform&*c‘l1 on these data using WnNonlin to recover the appropriate i.v.
phar macoki neti c araneters. i QPAY; b@ht i ng
par adi gniBlofe samB I%ﬁ?l?ee?%ec’t%gé@ggééﬁrt ntlﬁ'%giesﬁmd l{%}%&%}ﬁf gt&%hor&bf:el

el i m natblood $ampie tres added 1oal> %ﬁﬁ&gﬁ‘aﬁéﬂ allowe ﬁot%‘?‘ﬁ‘i%e F%raaé’P’s’%ﬁgre

wei ght i ngmih tdfadilivae @binpldte hethdBysisy samplesgthem wergesoregifrozen uphlanalysier ved
data, acgerdly Hci;h?rtaﬁmg‘s‘%& JRRLnE WepCitizatified by BU/MMSILLQkai ke’ s

ot e e St

resi dual 88-0n pariiil re.c ted using the . best-fit

conpHy t nperfainedwddhesealata wang WipNpBIE o 155 Ver theARPFAY ?116"1@3&8?0 fal ues

(i ncl udi pgrabRAY &V Aridisl dotnparmvene! e tsrand dveigiting RAVSIEEEFLIBDINED: 31 om

nonco W%&&@%g@@a@{g&a wiBDiAr-sidedl¥limmatioh front thetchmtral compBftavemaendi net i ¢
n a |

Paranetel's” a oaval l abi l.ity in 2 ] | tudy was
conduct eler@BYhi§ast SOPFSE KrghUREI Xgﬁ'glh\t/\ﬂ%hﬁs/gpig g?‘éig%tgfé S dfafgg%hge\{en days
apart. Tbbseevedulae, Besaytingdogandrrdanqdsd seleqtionicrtenia (hgy e %orgr{auxgg day, a
25 Cp$ hepgiter S SLIORREL GFitdrionphmtanh bhsquasdpbadias) dhamasokisiesed sanpl i ng;
on study  day e, AN euted LS b desfartesmalicasdelselbbeutaions hat
saphenou?a'l;'/l_é'len or 1.V. N si%n. - : ?milgﬁi thecei ved

t est conﬁ?ﬁh‘ﬁd(‘}?‘@em[f}{;d’#‘gﬁ é‘f‘“@é@‘&g’éﬂg‘ﬁ%?ﬁ%‘?} Favenous Iohf usi on (4.0
m/ kg). PRUC dwseered|fvam sancempasimeial @82ly#H5-200% aqueous 30 Encapsin(r) (pH =
8.0) and contained 1% DVSO. Encapsin(r) (Cerestar USA Inc., Hamond, IN)

s hg’”’g@h g% RlLfite ¥isd DA PHarAcoRInebE Patardttegosed Oral Bivavgilability ds e
uni t u g ep nce solubility in the preparation of dose solutions that
ot her wi sdsiteaste B8¥re fornul ati on using non-aqueous sol vents. 35 On

study day two, each aninmal received test conpound (6.0 urmyals,gr target dose)
by oral Toayvagey s Gomdukked)usitErecrdsroversissignion VRSP RIS SEIdY, $Y5hqueous
succi nat egl DAL Nenrel§a BBadl®lbgs Werd hséidl this studlyn€h cvh Enepday, 2

25  catheter was temporarily placed in a cephalic vein for blood sampling; on stuc}y day one
only, a catheter was also temporarily placed in a saphenous vein for i.v. infusion.

On study day one, each animal received test compound (2.0 umol/kg target dose) as a 1-h
intravenous infusion (4.0 mL/kg). The dose solution was prepared in 20% aqueous

30  Encapsin® (pH = 8.0) and contained 1% DMSO. Encapsin® (Cerestar Usa Inc.,
Hammond, IN) is hydroxypropyl-beta-cyclodextrin, a cyclic oligosaccharide (7 glucose
units) used to enhance solubility in the preparation of dose solutions that otherwise would
require formulation using non-aqueous solvents.

35  On study day two, each animal received test compound (6.0 umol/kg target dose ) by_oral
gavage (8.0 mL/kg). The dose solution was prepared in 5% aqueous succinated porcine
gelatin (pH = 7.5) and contained 1% DMSO.

Plasma concentrations of test compound were quantified by LC/MS/MS (LLQ =10

40 ng/ml). Noncompartmental methods were used for analysis of plasma concentration
versus time data.
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Pl asma concentrations of test conpound were quantified by (Q/AMR/B (LLQ =
10 40 ng/nml). Nonconpartnmental nethods were used for analysis of plasm
concent MR PBH74Yersus time data. -14 0 T APR 20a& WO 01/ 38EA7EP00/10649

PCT/ EPOO' | 0649 A study to Estimate the i.v. Pharnmacokinetic Paraneters and

Oral Bioavailability in Mle Cynonpl gus nkeys Thi,S.S was , conduct ed
usi ng a A soulycdedistiraatedhe b Phaymagelyjuetic % aﬂﬂ?yed'éﬁé',‘ﬁ%'at’ gﬂxa‘?’@‘g)’ Wy Bart .
Three naVialeQymémbipus Monkeys were used for this study. On both study days,
a catheter was placed in a saphenous vein for collection of blood sanples.

On study, .d , t het | i '

cont 1 al 2t Sb48 A RpRTERapg §etRsqfiPaisi fid *%Wﬁ??”@ﬁyﬁg@‘”%ne, each
ani mal (daas epat}- inyalel Gyaemoleyspankeys wers “a?Fgqu St et %‘6% Y%%s a 1-h
i Nt r aveniys, 4 edth@bowas platednin/aagpheriboe veinder eadlectionef blaed parapias.enistd¥0%,

agueous S Réthtef Rlso wad tPpcaslyGaeaiin e doddal vRDsagheaapsvein f9r i(\Cer est ar
USA | ncdg@qﬁlghérgél% teI N)s st hy roxyg(r:#gpyl -beta-cycl odextrin, a cyclic
ol i gosadEﬁEf‘?"de (7 glucose units) used to enhance solubility in the

preparati on of dose solutions that 1 s otherw se wgu#ﬁ recl ire for rruéati on
usi § noDn atpdyalay ose) sashapimabifastedhmeceidgd tesiocomRoVRd A HERO gﬂ%é‘lgéaj“’%f cei ved
test COnROUNY ififaleneudrfisgon 61.QeiL/Kg)s The doye solatiorywenprepi@dan #l¥kg) . The

dose sol Jhj.0n, ¥Rs, g 0 2 RYE HRAMBRY P/ VSO A e psin®r [ arestgel/BAI n (pH =
8.0) andis &’g% ity | t ai f |
L) il B G Sgrny sdgm e o
concent r glucersaimits) usasito cohanse selubiite nghe prepaTaNgn 9¥ 4p%E L}\S’S‘g‘%}(ﬂfLQ = 10

ng/ mls) .  HNEBEEEP MouRErRgaire flrtdabaionwsing nopexuéams sphvantsacoki neti ¢ anal ysis  of
pl asma concentration versus tine data. 0 ] APR 700k WO 01130747 Results:

On study day two, each animal (fasted) received test compound (6.0 umol/kg target dose)
by oral gavage (8.0 mL/kg). The dose solution was prepared in 5% aqueous succinated
porcine gelatin (pH = 8.0) and contained 1% DMSO.

20
Blood samples were obtained from the femoral vein catheter; plasma was isolated by
centrifugation. Plasma concentrations of test compound were quantified by LC/MS/MS
(LLQ = 10 ng/mL). Noncompartmental methods were used for pharmacokinetic analysis
of plasma concentration versus time data.
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N -[ 4- (N-hydr oxyam no) - 3S-i sopr opoxy- 2R- ( 2- napht hyt net hyl ) succi nyl ] -

S-tent -YYOWBHE r net hyl ani de are conpared with those for pEtEBbR0els

N -[4- (N Hydroxyam no)-3S 5

propoxy- 2R- ( 2- napht hytrnet hyl ) succi nyl ] -S-tent-1 euci ne net hoxyam de

(di scl oRagultn WO 99/67201 (SmthKline Beechan). Structure |1C50 (Parent

MY (cLogPj HOHN NHMe 0.04 96] (457.57) [2.5 StudyRat Doghbnkey Omxllg:%S

2961414465101 1 f 4 i ' - i2rethyighdogy | 6
_f4-Bq-H ﬁ?tﬁcyardlﬂo Soprdpsx g eRe(X-maphithy) Yooty

ny/ kg0. 92°AgM éﬁf%ﬁlg%gzmqgﬁl 68 d%@@?@%%rﬁ%—wﬁ?%w%ﬂw%%

( NRT) 235-tertgeuqaespety lynidg .ei{s-g’(‘%f% S 128" %7%%8 4

8. 518. 64r&ioky PR Busplthyimetyegrenylskisrolsucipe ﬂf%‘.‘ gy e ¥VQ 1

0. 827 (ldgra)zbit)s@r@!qiﬁame&a:ﬂ)o. 629.0 * 3.721.1, 6.0, 22.5 (% (3.7 ny/ kgpo

dose = solution)2.7 ng/kg(2.8 no/kg
Structure
IC50
(Parent MW)
{cLogP|
(473.57) [2.659]
(457.57) [2.596] (Compartmental Analysis)
Study Rat Dog Monkey Monkey
Cmax 1335 £296 1414 + 465 oL = 175 1359 + 464
{ng/mL)
i.v. dose = iv dose = iv dose = jv dose =
2.0 mg/kg 0.96 mg/kg 0.92 mg/kg 0.99 mg/kg
Tysp (min) 10.8%£5.3 (o) 252,259, 49% 691,85.1,208% 532+1.14 (@)
(MRT) 24£139(B) | (644397 | 311,595, 68.1%) 311106 (B)
(128i-77) (115 £62)
CL 26.4+8.5 10.6 £ 4.5 147£36 104 %37
{(mL/min/kg) i
Vdss 325+ 1.70 0.563+0204 | 4.0, 1.11,0827° 1.16 % 0.57
(L/kg) ' .
Oral F2 50.6 £ 10.6 29.0+3.7 21.1,6.0,22.5b 1.4,6.0,1.9°
(%) (3.7 mg/kg po dose = (2.8 mg/ks po dose =
solution) . : g 28 .
2.7 mghke Solution) - mg/kg
Abbreviations: Cmax — Maximum concentration attained after L. infusion; T'2 - ha.l_f—
10 life, MRT ~ mean residence time of test molecule; CL — systemic plasma clearance;

Vdss — steady-state volume of distribution; F — percent bioavailability _

a Bigzvailabilgty was calculated by dividing the dose-normalized AUC(.t (where tis the
last time point with observable test compound concentrations from the oral segment (in
the case of rat study) or measurable drug concentrations In oral or mﬁaduo@enal leg of

15 study (dog and monkey studies)) by the dose-normalized AUC(.¢ from the i.v. segment
d multiplying by 100. - ‘ - .
b alrrlids:lcllugl zalges}iisted due to large variability; animals always listed in the same

order.
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Solution) HOHN 11 T V NHOH /O O (473.57) [4.659] (Corrpartggnél Ipgnal ysi s)
- Monkey 1359 f 464 iv dose - 0.99 ng/kg 5.32 1.14 (a) 311106( @) (11562)
10.4 3WPWSBIH7 0.57 1.4,6.0, 1.9b po dose = 2.8 ny/ kg ABETEYIHIN4INS: Crax
- Maxi mum concentration attained after i.v. infusion; T 4 - half- 10 life,
MRT - mean residence tinme of test nolecule; CL - system c plasma cl earance;
Vdss - steady-state volune of distribution; F - percent bioavailability a
Bi oavai Iﬁ.gghl ipias cal cul ated by dividing the dose-nornalized AUCp_t
(where t i the last time point with observable test conpound
concentrations fromthe oral segnent (in  the case of rat study) or

measur at) 8SerBigtosyerrheny k2 Ro@snanhthymethy DPRINARSH Enal | eg of * 15 study
(dogsand nonkey studies)) by the dose-normalized AUCO-t fromthe i.v.
segnent and rnul tiplying ioyBZOO. b Individual values |isted due to |arge

variability; animals always/ Jistef in the sane order. -16 0 1 APR 1004 WO
01/ 30747 Preparation: o
00—

{t-Butyl-(3R)-carboxy-4-(2-naphthyl)butyrate (10g, 31.9mmol) in THF (160ml) was
stirred at —70°C under argon and lithium bis(trimethylsilyl)amide (63.7m! of 1M

*~  solution in THF, 63.7mmol) was added dropwise. The mixture was stirred at between —
60°C and —70°C for 1hr and then cooled to —80°C and N-iodosuccinimide (7.17g,
31.9mmol) in THF (20ml) was added via cannula. The mixture was allowed to warm to
~-30°C over 1hr and was then quenched with saturated ammonium chloride solution_
Ethyl acetate was added and the 2-phase mixture was stirred rapidly at room temperature

15  for 1.5hrs. The layers were separated and the aqueous layer was extracted with ethyl
acetate (2x) and the combined organic layers were washed with 5% sodium ﬂ}iosuli.'a.te
solution and brine and then dried (NapS0O4) and evaporated. Chromatography on silica
gel (elution with 10% ethyl acetate in hexane) and trituration of the recovered product
with hexane gave 5.70g of a white solid (63%).

20 MS (AP +ve ) M+Na =335
1H NMR (CDCl3): 1.31 (9H, 5), 329 (1H,dd,J=8.5, 14.6 Hz), 3.38 (1H, dd, ] = 6.1,
14.6 Hz), 4.06(1H, m), 4.45 (1H,d, J=4.4Hz), 7.34 (1H.dd, J = 1.7, 8.5 Hz), 7.48 (2H,
m), 7.68 (1H, s), 7.82 (3H, m).

-t
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a) . 3S-{ - But oxycar bonyl - 2R- ( 2- napbt hyl met hyl ) pr opi ol act one 8 1PXPR/BRCan0649
(t-But Wepg3Ryr462r boxy- 4- (2- napht hyl ) butyrate (10g, 31.9npealgrdoneddstE
(160mL) was stirred at -70C under argon and lithium
bis(trimethylsilyl)amde (63.7nl of IM solution in THF, 63.7mmpl) was
added dﬁogwi $&- The m xture was stirred at between - 60C and -70C for |hr
and t hef*8B8'%d to -80C and N-iodosuccininmide (7.17g, 31.9mvl) in THE
(20nm) was added via cannul Nl Q.tet- - - - - 30C
over 1 P- - ARURIEhEREE W58 ' rde sol ution-
Et hyl abesciteomethylamifley and t he 2-phase nmixture was stirred rapidly at room
tenperature 15 for 1.5hrs. The |ayers were separat ed}ﬂ;gd ttgg aqueous | ayer
was extr | W L e (I-2aphthyimethesuciiylled-tertglantivel ayers were
washed ﬂ?ﬁsgﬁg&ﬁwﬁ%‘gﬁﬁate( SO utth?on and brine and then dried
(Na2So4peBRd e8%2por at ed. Chromat ography on silica gel (elution with 10%
ethyl acetate in hexane) and trituration of the recovered product wth
hexane gave 5.70g of a white solid (634 M5 (AP +ve) MtNa = 335
IHNVR(CDC13): 1.31 (9H, s), 3.29 (1 = 8.5 14.6 Hz), 3.3 8 (1 H,

dd, J = 6. 1, 14.6 Hz), 4.06(1 H® ny, .4\.7%(1 H d .1=4.4H), 7.34 (1
H dd, J = 1.7, 8.5 Hz), 7.48 f2H "% B80kilH s), 7.82 (3H m. WO
1@4 Eﬁqnple: N - 4-(N-h dro

01/ 30747 5 01 APR 2004 PCTI EPQO

am no) - 3S-i sopr opOxy- 2R- ( 2- napht hyl net hyl') succi nyl | -S-tert- | eucine
met kgl am de a)

N - [ 4- (trhufeXink b3mzy1 ¥eteDTY AR (8-49a7) was ptirred with pahydspws PY2sSIWB ¢ - | euci ne
benzyl  esiiehatdtd®@9 & i THEOHBO mb}Hd? 20Gnin. HOAT (2.24 g) and 35-t-butoxy-
carbony1-2R—(2-naphthylmethyl)propiolactone (4.66 g, 14.94 mmol) were added and the
mixture was stirred for a further 72 hr (additional HOAT (1.02 _g) was added after 48 hr).
15 The solids were filtered, and washed well with THF. The combmed_ filtrates were  _
evaporated to a foam which was dissolved in EtOAc and washed with 0.5M I:ICI, sat. aq.
NaHCO3 (2X), water and brine; dried (MgSO4) and evaporated to a2 gum which was

crystatlised from hexane/Ety0 to give the product as a white solid 6.35 g (80 %).
1H NMR (DMSO-dg): 0.88 (9H, s), 1.40 (5H, 5), 288 (1H, dd, J=13.5, 6 Hz), 3.00 (1H,

~6. 4.18 (14, d, J = 8.5 Hz), 4.77

20. dd J=13.5,8.5 Hz),3.19 (1H, m), 3.92 (1H, t, J = 6.5 Hz),

(fﬁ, d 1= 12.5 Hz), 4.84 (1H, d, = 12.5 Hz), 5.53 (1H, d, 1 = 7.5), 7.24 (2H, m), 7.30-
7.37 (4H, m), 7.45 (2H, m), 7.65 (1H, 5), 7.77-7.87 (3H, m), 8.09 (1H, d, J ~ 9Hz).

25 b) N’-[4-(t-butoxy)—3S-isopropoxy-ZR—(l-naphthylmethyl)succinyl]-S-tert-leucine
benzyl ester

i ’ - -35- -2R-(2- hylmethyl)succinyl]-S-tert-
30  To a solution of N’-[4-(t-butoxy)-3S-hydroxy 2_R (2-naphthy
leucine benzyl ester (3.0g, 5.62 mmol), in 1,2-diethoxyethane (75 mL) was added Nak]

(60% suspension in paraffin; 0.27g), after stirring for 2-3 m%n., a solution pf IPrOTfin
pentane (~30 % w/w; 6 mL) was added. The mixture was stirred for 25 min. at RT and

further NaH (0.054g) and iPrOTf solution (3 mL) were added. After stirring for a further

i itio fiPrOTE (3 mL), was added.
35 25 min., an additional charge of both NaH (0.054 g)and o _
After stirring for another 20 min., 0.5 M HC] was added, and the mixture was elxtracted
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Tert-1 euci ne benzyl ester TFA salt (6.49 g) was stirred w tp ﬁgﬂgous
© potassium carbonate (2.89 g) in THE (100 nL) for 20 m n. .24 g) and
3S-t - butRYIBHAT bonyl - 2R- ( 2- napht hyl net hyl ) pr opi ol act one PETEE0¢1064% 04
mol ) were added and the m xture was stirred for a further 72 hr

{1t er edd Ry eiteriifits Siabs Y badita it s EQT“%H%V%?Z“?"%@

evapor atiethet dried Maﬁmmemlﬁﬁ%@(ﬂ%‘f’h@Eﬁ@W‘é ?f[ gﬁ@ﬂ‘a\ﬁﬁrﬁ’tﬁ' 5M HCL,

sat. aq xé@eﬁt lowgﬁggaﬂdphmua@s araledst ChlpEaeys gumd, eI3pEHdopd to a
i

um whi c% [ I ane/ Et20 to give the product as a white
golld 6. 45 V@ 53S§ H 1%\/5?% 0. 88 (9Hg 333 1. 40 p (O, $40 2 88
(1H, 5dd, IHWR(QD@_,H@W@md)(lm?(%hd;l 6.0 Hz), I'21 (3H, d, J = 6.0 Hz), 1'49

dd, J=13. @ 297-3.0b ﬁﬁ"hi))?o $03(0bHIH, &363 BHZ)H, 4-teB(JEH5.0, F2)34 BOKiZH, d Al 77
(1H.d,J gi%g &(%E ?ﬂlzﬁ D) 11D - BbPddest =12 5 Hzj, £43 2114, 7. 30- 7. 37
(4K ), CJ—I Z) (r.9 hé by, 650/ (111, 877 é@"l{zm 1587 P9t ), d, I =

9HZ) 25(1 rent

-[ 4- (t7 ‘}8@4}%@}3 r%ﬁ%@i’iﬁ)g On(aHhtg ;Frzretgof SUCCI nyl]-.S-tert-1I euci
ne Wenzyl ester 30 To a solution of

- [ 4- ( t e)Nt-pheity bBSxh)35-dsoprapoxy22ReBrapptind e thyllsuedipylSytest-deeine | oycine
benzyl ester (3.0g, 5.62 mmol ), in 1, 2-diethoxyethane (75 nL) was added NaH
(60% suspension in paraffin; 0.27g), af tirring for 2-3 mn., a
solution of 1PrOTf in pentane (-30 % m.) was added. The m xture was
stirred for 25 mn. at RT and furghe o 0. 054g) and i PrOTf solution (3
m.) were added. After stlrrlngfor a 35 25 min., an additional
charge of both NaH (0.054 g) an‘a“ of ' PROT ??’nt) was added. Af ter
stirring for another 20 min. : HCPV@sadded and the mxture was
extracted -18 WO 01/30747 O 7 APR 004 PCT/ EPO0O/ 10649 (2X) with Et OAc. The
conbi ned extracts were washed with sat. aq. NaHCO3, water and brine; dried

(MySY) %1’-34-%’— -§§—1§6br@pcﬁd§faR@hﬁ mﬁmeﬂynsﬁdc&ﬂ/l}a&-tﬂhﬂmmmﬂhy on
silica (he QgL
gasgj 8)_Lf°§ %

h

hot) 1 e prestirinl MEOHESS MU 1. 339
(41 %. il g | (9H,
s), 1. 09\"«([ (‘F gjﬁt‘% gysg y%ﬁ%ﬁshf@“@ﬁs |
2.87-3. OQ«n{hZMcGH Ttﬁcbﬁrb&:%l(ﬂtckiwer@ ¢va30md(tg gH’e the p@@uctmﬂ foam, ﬂ.@? 24 00
(1 H d gy
20 MS (ES +ve) M+H = 486, M+Na= 508.

1H NMR (DMSO-dg): 0.92 (9H, ), 1.02 (3H, d, J = 6.0 Hz), 1.08 (3H, d, J = 6.0 Hz),

142 (9H. s), 2:75 (1H, dd, T = 14, 4 Hz), 3.00 (1H, dd, ] = 14, 9.5 Hz), 3.21 (1H, m), 3.57

(1H, 7-tet, J = 6.0 Hz), 3. 93 (1H, d, ] = 8.5 Hz), 4.10 (1H, d,J=9 Hz}), 7.29 (1H, m), 7.44

2H, m), 7.62 (1H, s), 7.74-7.84 (3H, m), 7.90 (1H, d, ] = 9Hz), 12.35 (1H, v. br.).

7?5

d) N’-[4—(t-butoxy)-3S—isopropoxy-ZR—(Z-naphthylmethyl)succinyl]-S—tert-leucin_e
methylamide
30

N’-[4-(t-butoxy)-3S-isopropoxy-2R-(2-naphthylmethyl)succinyl]-S—ten-leucine {1.09 g,
2.24 mmol) was dissolved in DMF (29 mL) and treated with HOAT
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- 6.5 Hz), 4.36 (1 H, d J = 9Hz), 4.57 (1 H, d, apparent 304 ARy

4.63 (11‘? GhpyPparent J = 12.5 Hz) (two halves of Abq), 6pe@Epbbliods J = 9
Hz), 7. S (2H m, 7.27-7.40 (4H, m, 7.40-7.45 (2H m, 7.60 (IH,
s), 7.72-7.80 (3H m. 10 c)

N - [4- (15 But oxr) 535 SR PRI AR d @ SRR BB Wein St Qorhitnl as ter t -1 7 euc

ne 15 .
N’ - [ 4- ( tadshylamine-todeachlosids §6.6) £ and - PR 8 ENPF 8RR o 1 -1 euc
e b e L L SR R 1
pressure, 'iéihe'\(?gﬁiéséﬁ ) ErOWctaRd RelsRaBQtt cessially sith(DSMI7HE), shorq hr. The

t £ 4tbd M Widicls eaibipnsified
cat ALy S oL {)%(rga i 60 [IABSOM) WA bvaplo 109 6 (9

>S5

filtrat duct foam .1.09 79% . 20
VS (ES yhodHopatBoyn HiRa (sougEIGAChiRe (ES a5 Sog s tearde P g h)
(3H, d, @9%u6.0 Hz), 1.08 (3H, d, J = 6.0 Hz), 1,42 (9H, s), 2:75 (1 H,

dd, J =Tfsq AdHrde) M0 (4boHMh =323, 14, 9.5 Hz), 3.21 (1 H m), 3.57 (1
H 7-tet, J = .3 , = 8. 5 ) = 9 Hz),
ety o SR g SOk oy g S, o9 0uiia - 60105 9 1),

J = 19H2)1 44 BIBE) (L1 (3H, dpJ =)4.5 Hp), 2.74 (1H, dd, ] =13.5, 4.5 H2), 2.93 (IH, dd, ] =

N - [4- (tobut; - 357 ( AIRANRRY AR &1, Tapb Hyy) 3184 (1H) & Uce8 BiHZ); SO64IH; i euci n
e net hyﬁ anide : ’

< - 7.44 (2H, m), 7.59 (1H,
N - 4-(td’l§u'1%§ﬁzg)’3753?§ rchp %‘&%ﬁ%&ht%% lrhsst}}ﬁ;’l )sugci n&r}? ]- S—g ert-leucin
e (1.09 m), 7.67 QH, dr hoiB)S Hak 7di4s586 48k M} DMVF (29 nl) and treated with HOAT
-19 01 APR 2004 WD 01130747 PCT/ EP00110649 (0.61 g) and DEC (0.86 g). The

m Xt yre was t.g'r a5 bePRR-{RhaphthyiriethybBucdinylfb-tert-fatcine
hydr@:hl%d@ 36”@%3? ‘gﬁ;d%%rr%?hy$ rmrgﬁto line (0.74 nL) were then added.
The mi xt et l(’é"ti rred for a further 2hr. and was then concentrated in

vacuo. The residue was dissolved in Et OAc and washed successively with 0. SM

HCl, sat. aq. 5 NaHCO3, water and brii ed (MgJSX) and evaporated to a
gum whi ch was purified by chromat ogpaphy.on silica (hexane/ EtOAc). The
product was obtained as a gum 0. §7 69%9

(695% |
“\E)Lconum

\rc%o/i'\

N’-[4-(t-butoxy)-3S-isopro xy-2R-(2-naphthyhnethyi)succinyl]-S-tert-leucine

= metgxyl(amjdc}g)?:l'fg, 1.51’)44-1211101), was dissolved in TFA (11 mL) and DCM (22 mL) and
stirred at room temp. for 2.5 hr. The solution was evaporated in vacuo and rc-cvaporateq
with toluene. Trituration of the residue with ether/hexane gave the product as an off-white
solid, 0.67 g (98 %).

25 MS (ES +ve) M+H = 443, M+Na = 465.
1H NMR (DMSO-dg): 0.85 (H, s), 1.02 (3H, d,J = 6.0 Hz), 1.09 (3H, d, J = 6.0 Hz),
2.16 (3H, d, ] =4.5Hz),2.78 (1H,dd, I = 14,5 Hz), 2.95 (1H, dd, J = 14, 10.5 Hz), 3.18
(1H, m), 3.58 (1H, 7-tet, J = 6 Hz), 4.00 (1H, d, J=8.5 Hz), 4.05 (1H, d, J = 9.5 Hz), 7.20
(1H, g, J=4.5 Hz), 7.29 (1H,dd, J = 8.5, 1.5 Hz), 7.42-7.46 (2H, m), 7.59 (1H,d, =9

30 Hz), 7.60 (1H, s), 7.74-7.84 (3H, m), 12.87 (1H, br. s).

f) N’-[4-(N-hydroxyamino)-3S-isopropoxy—ZR-(Z-naphthylmethyl)succinyl]-S-tert-
leucine methylamide

-20-



MS.(ES +ve) MtH = 499, MtNa = 521. 1H NMR ( DVBO- d6) : O'SAanFh z 1: 02
" (3H, d, J =6.0 Hz), 1.09 (3H, d, J =6.0 Hz), 10 1.4 5 ! ;@ 2.16 (3
H d, IJwoe/odiz), 2.74 (1 H dd, J = .5 Hz), 2.9 BCT/EPW/IOGY J =
13.5, 10 Hz),117(1H, m, 3.56(1H, 7-tet,J .94(1H,d,J= 8.5 Hz), 4.06 (1
H d, J=9.5H), 7.25 (1 H br. m, 1 H dd, J =8.5 1.5 Hz),
7.44 (2H, m, 7.59 (1 H m, 7.67 (1 = 8.5 Hz), 7.74-7.86 (3H, ).
15 e)
N - [ 4- hydr oxy-3S-i sopropoxy-2R- ( 2-thaght kyl iget hyi ) succinyl]-S-tert-ieuciine
met hyl ami de 20 HOHN™ ™ Moo Snme

N - (4-(t-butoxy)-3S-isopropoxy-2R- (8- naphihy!l net hyl )succinyll-S-tent-Ileucin
e nethylamde (0.77g, 1.544- mol)), was dissolved in TFA (11 nL) and DCM
(22 nL) and stirred at roomtenp. for 2.5 hr. The sol ution was evaporated
in vacuo and re-evaporated wth toluene. Triturat] of residue with
et her / hepiafehyirory-6 R esoproperst2Rd 2 napkiny Imgthy! sucgiy I e&'lggi&%e(gs %. 25 MS
(ES +ve) Miamidd®.6 M:Na5 ﬂﬁ&l)mmmwmuﬂwooﬂebm(@m?%d)‘?*fh.og (3H,
d, J = 41110 ; = ko was stirred at room temp. for 5 min. an

2. 16(3 H?Id?’f‘zﬁ.osﬂz%), Igé;ss%g*nﬁe ®

i ' 1903543 -1r bl Hdnd 4 mibOvérklagded. 18
(i H, m), haBexplamiredy dic 2 g(g,jﬁ? %ﬁ%g;gzﬁ 4, ogir(t%aﬁ%%ﬁgl ), 7.20

3.5,
6Hz)
7.28

6
1 4
= 3
(

(1 H, q, THe mixture whs)stired 2y rqom pgmpy dor i%)}? X H m,

7.59 (1 fdsidde whs pasitioded betweery EEOAC Endisatai, Natr 37\ gy, Py .87 (1 H,

br. s). %Mégb Wg;a?egﬁé&mta @)sofiSwinepwapuityralid-With athpr to give the

ht hyl et y‘f uccrnyl|-S-tert- Leucine nethylam de WO 01/30747 01 APR 200b

PCT/ EPOOphd6dgs [acHpte WA@-51®(€)4N2)--[4- hydr oxy-3 S

- i sopropMS/ESRGMaght A& TA88ci nyi 1-S-tert-1eucine  nethyl anide

(0.67 g, 1111.@%@%@@0@4@31 $ed. 003 BME, X26.0083), 284 BHedt FaOW A 5 HOAT
0.5

0.41 an 8 . l,ut ] S ik 1€ t— ] 23.18or 5
i a%zwamﬁﬁ%%&lﬂmﬁr‘rdk%ﬁ@z%g “%‘a%fﬁﬁ??&g%lg (0.5
ml) wer e (Hdcay 3.52THEL Fitet dreeb QdlD)s1-P0 (4 ) T c}% t & ~or _?15m?n9§evvas
t hen;gonegnty at-esiHzp MV2SUH, Bdel = 8.5, 1.5 Hz), 7.44 (2H, m), 753 (1H,d,J = :

7.57 (1H, 5), 7.75-7.85 (3H, m), 9.08 (1H, s), 10.89 (1H, br. 5).
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resi due was partitioned between Et OAc and sat ag. NaHCO8 (2X), water (2X)
and brine; dried (MgSO4) and evaporated to a solid which was triturated
with ether to give the 10 product as a white solid, 0.51 g (74 %9. WM (ES
+ve) MtH = 458, MtNa = 480. 1H NWMR (DMSO-d6): 0.84 (9H, s), 1.00 (3H, d, J
6 0 Hz) 1.04 (3H, d, J =6.0 Hz), 2.02 (3 H d, J =5Hz), 2.65 (1 H,
d J =1404ndd2), 2.83 (1 H dd, J =14, 11.5 Hz), 3.18( 1 APRR00IM ., 3.52 (1
H, 7- tet f- 6.0 Hz), 3.90 (1 H d, J=9Hz),4.01 (1H,d,J=9Hz),6.93 15 (1 H,
g, 3 =5 Hz), 7.25 (1 H, J.=.8.5 1.5Hz),7.44(2H, M, 7.53(1H, d, J=9Hz),
7.57 (1H, d), 7570 .%‘S‘d(“g&m}ﬁa(lg 08 (1H, s), 10.89 (IH br. s). Cdains 1.
A conpound of formula (I): Y -Hg-r g'NH(O,,R§ HONH' ! OR 0 (1) wherein:
Ris isopropyl; nis 0; R is pht yI rret-|hyl R2 is t-butyl; and R3
met hyl . 01 APR 2004 2. A conpo a di-i aim1, which is a conpound
of formula (1A): HOHN Hwve HONHhe ude offfa corrpountﬁ""é@@%rdl ng to claim1l or
claim2 for the production of a i C nt g2or the treatnent or
prophyl axi s of disorders such as allergy, inflammtory disorders and
aut oi nmune di sease in which the overprodilicti on of s-CD23 is inplicated. 4.
A pharmaceutical conposition for the treatnment or prophylaxis of disorders
such as alwlmrgy i nfl ammatory di sorders and aut oi mmune di sease in which

t he over prqgucti
ity 1sopropyl

nis0;

R] is naphthylmethyl;
R2 is t-butyl; and

R3 methyl.

2. A compound according to claim 1, which is a compound of formula (1A):

HMe

3. The use of a compound according to claim 1 or claim 2 for the production of a
medicament for the treatment or prophylaxis of disorders such as allergy, inflammatory

disorders and autoimmune disease in which the overproduction of s-CD23 is implicated.

4. A pharmaceutical composition for the treatment or prophylaxis of disorders such
as allergy, inflammatory disorders and autoimmune disease in which the overproduction
of s-CD23 is implicated which comprises a compound according to claim 1 or claim 2

and optionally a pharmaceutically acceptable carrier therefor.
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of .s-CD23 is inplicated which conprises a conpound according to claim1 or
claim2 and optionally a pharmaceutically acceptable carrier therefor. 22
0 1 APR 2004 5. A process for preparing a conmpound according to claiml or
claim2, which process conprises: (a) deprotecting a conpound of fornula
(11): (11) wherein Xis a protecting group such as benzyi1 AFR 200¢
trimethylsilyl or (b) reacting a conpound of formula (I11): NHWe (I11)
wherein the hydroxy group is optionally protected, w th hydroxylamne or a
salt theregf. 6.4 froeeserpepaingfavomponnd hécording thedlaimetior elaih 2i Whish 23

Process Comprises:

(a) deprotecting a compound of formula (I1):

XOHN NHMe

(In
wherein X is a protecting group such as benzyl or trimethylsilyl or

(b)  reacting a compound of formula (I1I):

HO NHMe

{n
wherein the hydroxy group is optionally protected, with hydroxylamine or a salt thereof.

6. A compound of formula (II) as defined in claim 5.
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