WO 01/ 30747 ; PCF/ EPOO/ 10649 HYDROXAM C ACI D DERI VATI VE AS | NHI Bl TOR OF THE
FORIVATI %Gz SOLUBLE HUVAN CD23 This invention relates to a novel inhibitor
of the foVREPBH of soluble hunan 5 CD23 and its use i rPctiEPob/I0aast ment of
conditions associated with excess production of soluble CD23 (s-CD23) such
as aut oi mmune di sease, inflammation and allergy. CD23 (the low affinity

| gE receptor FceRI I, Blast 2), is a 45 kDa type Il integral protein

expr essegyai a variety of mature cells, including B and T
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fragrrgﬁts %q ”‘%ﬁé@ﬁgg lé@g?bdg@% gs?"‘ &é%,v\ﬂ‘ E‘Pegm88?rpl ex sequence
of prot eoegsinophmemena &reul, JmniimsINBA3i (39890 B58033 $98)1 GDZ3 hdslbegoOr | y

under st ood (.Bourt ge 1 Chem 269 [1994] 6927-6930). Al though not
yet provelPP4e lﬁ?eﬁig“bﬁ ‘aﬁ?‘é@ltﬁ%’&fm‘f%éesﬁﬁlj‘sﬁknglﬁWﬁeé‘f‘ b &urrer Rev. 1R 37, 33,

29 and 25{119%)77@7) linasm OD2f 8yisitho ﬁiﬁ%?én‘ﬁauﬁ}e'gumed%vf&&sf £iqdiy) the

C-term na | ectin dorraln common to | -CD occur se uetlaII via initial

f or mat i onWich differ oply amrm@nattbequuubﬂ%mmus tanat il Cﬂisz 1990]
693- 7 ds t

Stabl & 1P R SRRk ihen i LbGvdA Rpra ifLoBRY B85 o ihoc RS -?:DSe,
(G enier- Bbmttm be indatiblefby D4, rmfonnd on &Pcd)ls 0&ybleldf exprk&ftig) CDZ3ev er aI

tivit h b d - CD23  of -
o th have badieBrSh BEE EBA8 i ChITTH0R 28ied ciravare from MRl oy 0
activiti emrfacmlbadmto tnefoaﬂaﬂogwaams@ror%uxaeﬁnda)som& frapeients@6lCBRS), nophi |

cytotoxic to 30 germ nal. cen es of Iyrrph nodes and
spl een, ‘f{fb‘x}a |ag?%ﬁggpomg}gige§1mqq@gfgmte€ g et al, Adv

| murad |, rﬂ&:hatﬁxﬂ;ﬁ Ot Wwhikh s sk poorly BitelstioABHLALEF atmbz%?é'hé}ﬁ, 266 (304
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 ef 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 showii to play a tole in IgE regulation. 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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sol ubl e CD23 fragnments (M 37, 33 and 29 kDa) have multifunctional cytokine
properties which appear to play a major role in IgE production. Thus, the
excessi vewoornads on of s- -1 WO 01/ 30747 PCT/ EPQO/ 10649 pcEiepoo/tos® been

inmplicated in the over product ion of IgE, the hallnmark of allergic diseases
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synt hesi s I nt al eve CD23 on”the surface of B célls, and
b) i nhi bi teleagethaallwmnmmbhuﬂmnhqemesmbn n£CH23 and itsireleasefas SCY2RbyY mol ecul ar

wei ght 25 _sol ubl e fra nt S 37,, 33 .and Da) . of addi ti on,
i nhi bi t | oUB BOBRET S g é’%g?d’&ﬁ@f?ﬂet%%‘l (B Bt ety o
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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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t hereby reducing the inflammatory response. International Patent .
Application No. WO 96/ 02240 (Sm thkline Beecham plc) 30 discloses that
conmpound¥O@k30F4T | nhi bit the action of nmatrix netail opr oPCHEP®/10639

col | agenase, stronelysin and gel ati nase) are effective inhibitors of the

‘rel ease of h n__.sol.uble 3 _Lransf | ] | cell culture
systens. -2 tmﬁﬁlﬁteﬁtggé%@@ggn@?ﬂ?@%gﬁ}@%}ﬁm%ﬁen't Appl i cation
No. WO 9Phfractdtic4ds Linisdd) Biscloses thaPbartaimemnpoundd of foinmils GA) hate setridses t hat
certain c ounds of forrmula (A) have matrix netalloprotease activity: O
R O H mr;ﬁo,mtea#mﬁwgb Rs 5 (A International Patent Application No. WO
99/ 67201 (Sm thkline Beecham pld:) gl scl oseg, that certain conpounds of
formula (1) are effective inhiQjtors ofHt hejrel ease of human sol ubl e CD23
transfected into-manmal i an _ce N RORLO H NNHO" Rs
NON OR2 OR 10 (1) It-hé’\'QN urpfisingly found that certain
.conpounds of fornmula (1) have e@t g&ed bi oavailability.

Accordi ngly, the present invention provides a conpound of fornula (1)
above5 wherein: 15 nisO; (A)

International Patent Application No. WO 99/67201 (Smithkline Beecham pic)
discloses that certain compounds of formula (I) are effective inhibitors of the release of
human soluble CD23 transfected into mammalian cell culture systems:

o R o}
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10 )

It has now been surprisingly found that certain compounds of formula (I) have
unexpectedly good bioavailability. : S

Accordingly, the present invéntion 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.
In 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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Ris isopropyl; RL is naphthylnmethyl; R2 is t-butyl; and R3 is nethyl. 20
According to a further aspect, the present invention provides the use of
the conpP¥OALU30347 t he i nvention for the production of a pedksemegad for the
treatment or prophylaxis of disorders such as allergy, inflanmtory

di sorders and _ aut, oi ne di se Ln which the over duction of.s-CD23 is
i mpl i cat e&gm t’&“?%?&ﬁ%?“%@ﬁé@?&’ﬁ&‘ﬁ%f"i g‘bg Por the

treat ment pe&d tRerept, OPhyl axi s of disorders such as aI | ergy, inflammatory
di sorders and aut oi mune di sease in which the overproduction of s-CD23 is

i npl i cat ed, whiTepinyeatipadlse prayides & pharmaceuticaODPPIPRA9T he eRtmEaY 0649

adm ni str | : human
manmal i n?’}ér?glg%Q{SO%Hﬁor?&g% | nveﬁil on a sglry[ﬁégwe}(fgdg a%%un%{%%?%cal
conposBti omwhmhthdmretprmmmmfseﬁquasaxppl;dat;ﬂwﬂmhn‘co@smsd@cpmuma& al | ergy,
I nf | ammat order s _and, autoi nmu sease h the
overprodugwgﬁmgf) Jd???“‘ﬁ cg{ﬁéﬁﬂ e%%ﬁ%??”ﬁ%e@ﬁe conmpound of the
i nvention and optionally a phar maceut i cal I y accept able carrier therefor.
Particular infla ory disorders include CNS disorders such as Al zhei ners
di sease, multip m@é‘l’éﬁ%‘?‘é‘“ﬁ‘ﬁﬂ”ﬁ‘ﬁﬁ? include, CNS disoplersueh a5 AlZBepgrs) as t he

i nf | ammat 'd%asleom{iiﬁgle%ﬁﬂysﬁ%H%tﬂ@-uﬁixcﬁ&éi&hﬁa,%@@eﬂ'S@ﬂe inffRiRtioht 1S to be

understood t hat the pharmaceutically acceptable salts, solvates and ot her
phar nd@euﬂ%ﬁ%%@fé@&@%ﬁﬁét%s of the corrpound of the invention

I I L, f I
ore oo, Ll el dchobligoBY RS paERlL AR 4380 shpc ARG oL Tor ! 2
organic acphatmac&mctilmcdpyzblecﬂchlvmwe’éthe boroipouind oﬁnhdusrpnﬁn}x:hre)almjl des, p-

t ol uenesul, ho at S, sul phates, acetates, trifluoroacetates,
pr opi onat c dr(%? %‘FB% 'ﬁ&v&{’:@s, fumar at es, mal onates, succinates,

| actates, oxal Salesof chmpiimdnofforniuial () ehude firesample acid addition salts dedved
15  from inorganic or organic acids, such as hydrochlorides, hydrobromides, hydroiodides, p-

toluenesulphonates, phosphates, sulphates, acetates, triffuoroacetates, propionates,
citrates, maleates, fumarates, malonates, succinates, lactates, oxalates, tartarates and
benzoates.

Salts may also be formed with bases. Such salts include 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):



Salts may al so be fornmed with bases. Such salts include salts derived fraom
20 inorgani c or organic bases, for exanple alkali nmetal salts such as

sodi um oVORY34Ei um salts, and organi c anmine salts' suchcperesaogbol i ne,

pi peridine, dinethylam ne or diethylam ne salts. It has surprisingly been
found that the conpound of the present .invention exhibits advantageous in

vivo absorption properties via the oral zote as well as being a potent 25
and sel ective inhibitor of CD23 processi The conpound of the invention
By conventional nethod, for exanple

may be prepared by use of any appropri#
pat ent  publication WO 97/ 02239

by anal ogy with the nmethods discl osed
(British Biotech Pharmaceuticalg Liprtedy. @Accordingly, a further aspect of

the invention provides a procesl$ fof prHparijng the 30 conpound of the
invention as defined hereikpaReve ohN onprises: (a) deprotecting
a conmpound of forrmula (I1): -4 WD 01/3Q747 ' PCI/EPO0/ 10649 / | OO H
XOHN NHVe O O (I1) wherein X&Fé3a pPo {ng group such as benzyl or

trimethylsilyl or (b) reacting conmpound of forrmula (Il1l): 5/ 1 10HO
N HO NHVe O O wherein the hydroxy group is optionally protected, with
hydr oxyl am ne or a salt thereof. 13

wherein X is a protecting group such as benzyl or trimethylsilyl or
(b)  reacting a compound of formula (III):

NHMe

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

10  invention.
The compound of formula (I} can be prepared from the compound of formula
(III) by reaction with a protected hydroxylamine. The compound of formula (III) having
one protected hydroxy group can be converted by hydrolysis to the unprotected
compound of formula (III).
15 Suitable protecting groups for a hydroxamic acid are well known in the art and
include benzyl, trimethylsilyl, t-butyl and t-butyldimethylsilyl.
Suitable protecting groups for a carboxylic acid are well known in the art and
include t-butyl , benzyl and methyl. ,
The compound of formula (II) can be prepared by reacting a compound of
20 formula IV) or (IVa):
-5-



Compounds. of fornulae (I1) and (I11) are novel and forma further aspect of
the 10 invention. The conmpound of fornula (Il) can be prepared fromthe
conpound Y@ 0¥¥74ful a (I11') by reaction with a protect edPOI/EPOAP4ONI 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, trimethylsilyl, t-bwyl <«nd t-butyldinethylsilyl.

Sui tabl e protecting groups for a carboXy d are well known in the art
and include t-butyl , benzyl ang neth flye gonmpound of formula (I11) can
be prepared by reacting a conpoupd off 20 formula (IV) or (IVa): -5 WO

01/ 30747 PCT/EPO0/ 10649 O OCH YR YOO OOMI-1 OOO 5 (lva) wherein Y is
a protecting group for carboxgl” h 3 conmpound of formula (V): O NH2
NHVe 10 If (IVa) is used a sub{?gent I kyl ati on of the hydroxyl group may

then be required.

v

A0

00—\
\0

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

o

NH2
NiHMe

10
V)
If (IVa) is used a subsequent alkylation of the hydroxyl group may then be required.
The compound of formula (V) 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):

oz
Z0
OH O

(VD)



The conpound of fornula (1V) can be prepared by protecting a corresponding
conpound in which Y is hydrogen, which in turn can be prepared by: 15 (a)
react i ngWQ@88dund of formula (M): O "ly Oz zO OH Opct¥boo1066 -
---------- WO 01/ 30747 PCT/ EPOQ 10649 wherein Rl is as defined herei nabove
and Z is protecti ng group for car boxyl with an alkylating agent; and
(b) renowhngmhg herpivpbovand Zrise mroteptingrarows for earhenyd With 9n wherein Z
S hydrogﬁ(g ﬁf}g %‘i %ngared by 5 reacting a diester (such as the dinethyl
or diethyl~es g hydroxy succinic acid wth a conpound of fornula
RIX in tke preseving thé pwtestinggrpupase such as |ithium diisopropylam de,

wherein Rl i na hth I in rou uch as ,.brom ne or
odi ner and TRERSRDUHT KL VD e T SRR B EBrBR e "L he oot er
groups. iéiciliyea divstemE(sach dsniod dithethg] Giidisthyliesteryof 2-hydfoxy Becchepaand of the
present invention may be pr«? ared as m xtures of such isoners or as

i ndi vi duavithjacempoynd o Hmﬂh& | ithe presepaeofa stopg besesnelparlighiuy any

appropri at.e net | e in ivi st er.eoi soners nay be prepared
by stereggfi-’&’&%yr@“éﬁéﬁ?ﬂ W gn gtﬁﬂgmwewc PSsubstrates or by
separat i B&d&ébﬂ%ﬁﬁe%ﬂ%&%ﬁﬁi@q@f&lﬂﬁg Béngounl BPONhoTB QR 1IN @
preferred aspect, the invenfion provides conpounds of formula (I1A: OO H

0 groups.
10 The isomers, including stereoisomers, of the compound of the present

invention may be prepared as mlxtures of such isomers or as individual isomers.
The individual isomers may be prepared by any appropriate method, for example
individual stereoisomers 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 (I1A):

(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
-7-



HOHN NHVe. O O (1A) 20 It is preferred that the conpounds are isolated in
substantially pure form As stated herein an inhibitor of the formation of
sol ubl e MMHROBD23 has useful nedical properties. Prefepclkmottrs active
conpounds are adm ni stered as pharnmaceuti cal l y accept abl e conpositions.

The corrp05|t|ons are preferabl y. adapted for oral | str on. However,
25 they gt ditordsas 9F Barenteral adnyaistrafiopdar pati FH$ ?’3 nlEﬁ?“éh’r' -exanpl e in

the for Mher afteDREWmods bPRRkinifratfinfdiudey aangihad for inhal ation,
for treating respiratory -7 WD 01/30747 PCT/EPUQ 10649 tract disorders;

or par entadmagisteation.ni stration for patients suffering fromheart failure.
O her alternzalt;h

d I
admi ni strati one\é%ﬁg&%&s ?Q%@E%’%ﬁ?@tgﬁe& Qﬁ%&d&@ p%%%isngig@e e, E:;Srs]al :;ma

powderss, lotengas| ﬁ@pos:ﬁnés;mummtalﬂmpms; or liqesx} preparativns,i such abiré powders, or
as oral .or sterile parenteral solutions or

l'iquid prepar tion
suspensi GRSten °rPaEﬁ“i“éarl S{’J]Bu?ﬂf’t"éf?f‘ PEASIROS st ency of administration it is

preferred thah ofer fUHRAS tdnsiBinef oftddministdioh itasipreferiedittiabe form of a unit
dose. Unit dose presentatjon forns for oral admnistration may be tablets

and 10 é&@?%’%@@ﬁ@%@@ﬁﬂﬁ‘&l@@%%ﬁ?@&iﬁp exci pi ents such as binding
agents, for ‘ﬁf‘ Wuf&ﬁﬁ%&rﬂ%ﬁﬁh&d&hoﬁ%ﬁ%&&bletstz{nagacanth or
on

pol yvi nyl pyrro | ers for exanple | actose, sugar, maize-starch,
cal cilm hapsdsandmay gvmmsonwm@ay@qcxpeents suglbaschindingjagentss fogant s, for exanpl e

g?;ﬁ% E)‘éé“ﬁ%l ?"El‘g’ne i &g rsg.{bcsiré dlrcyco’laq@%@“n?fpﬁroogsys erﬁ l'ine

cel lul OSthréx&r@Ie lmmwmﬁsmhamm@hb@hwwrhnglw such as sodium

| auryl sul.phate . .The id qral conpositio d by
convent i éﬂg "ﬁﬂ‘d"é‘tﬁbf eﬁ?‘%‘ﬁ '?% s @?ﬂ%’g Qm?égpeat ed bl endi ng
operat i 0r&saremolbemy@?doﬁdbne,dbﬁtm'swtﬁgwmaﬁm igeodgeallind dllologhout t hoso

co 05|t|ons enpl o
P 15 or phannrszEeuﬁ%ally acceptago?e wetting agents such as sodium lauryl sulphate.

The solid oral compositions may be prepared by conventional methods of

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

25 conventional additives such as suspending agents, for example sorbitol, syrup,
methyl cellulose, 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 almond oil, fractionated coconut oil, oily esters such as

30  esters of glycerine, propylene glycol, or ethyl alcohol; preservatives, for example

* methyl or propyl p-hydroxybenzoate or sorbic acid; and if desired conventional
flavouring or colouring agents.



gquantities of fillers. Such operations are of course conventional in the.
art. The bﬁpgets may be coated according to methods well known in nornal
phar maceut’ U3 practice, in particular with an enteri 01’56&31?%6490 al
liquid preparations may be in the formof, for exanple, emulsions, syrups,

or elixirs, @orp@yntbral MrRinREhish, ﬁﬁldamﬁrdr&sdgé(f&nﬁtaré?tépa{ra?@ﬁlﬁzﬁﬂ gution with
wat er or_other suitable vehicle hefore use. Such uid preparations my

cont ai n b compeurd anstasterile yehiclganddrppnding an hp spRfeRtERL d catf or . exanpl e
sor bi t ol ;e 3ihetRusp eﬁa“édfwhlssabédih%@vehm AhipRepatiif! §d§ﬁt¥dﬁ§'&)@ cel | ul ose,

car boxynet hyl cel I ul ose, alumnium stearate gel,; hydrogenated edible fats;
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oil, frac cocon ol l,” ers-suc ers of glycerine,
pr opyl enéoagl m&thetmraptehe;r%tazban&btffeqmgagmmbcehssolfved irthanpl e nethyl or

Pl avour |GG ThEBR s R 5% Eorioe R ie iR BREOHIBRI For

par ent er ahe viglriing itlsed wakkr reovéd whider vilinkm O Paregieral arspaxswhsa&r;ﬂépafead utilizing
t he conpqund and a sterile vehicle, and, dependjng on the concentration
used, carn syhstagtigllythe same aanneH extep ﬁ%@e\f}@@l’?‘l‘f‘ lﬁéuspé‘kﬁeél% €l n- preparing

sol utlloons,eﬁ,@@ m&&MBHﬂgﬁﬁEbl@&l Q&cﬁﬁ&hﬁﬂ’od&nﬁ@b%racé&& plisRddagt i on and filter
sterilized before fil g info a suitable vial.or anpoule and seal i ng.

Advant agddimatiop, TEGIFQFO cgn besterslized bysmsursrﬁ@etbylﬁm oxide befpreeser vat i ve - and
bufferin “ﬁ’gﬁ e vahin ROl \ﬁﬁghﬁ Eﬁmg t he
stabili t% e %‘é‘cn‘ggé | on c%n eg?r senarter Trrin 'l??ﬂ? fhe vial and

t he wat eringleded i the cnoipositiorcto fanilitRemaifom dulstnbu'squfsh@cmnmuad prepared in

To ven ol o 1 ariRs SRR o TRRINraBIROLl ARbok BEPFRMRLRY  Sannor e

accoripsl i saﬂmﬁhxmuoﬁtdme&tspmtoryﬂietamrmaﬁbdmsmdoemssom&ohlf&ad by exposure to
et hyl ene o he sterile vehjcle. Advantageously, a

de bef
surf act arff %(%]rzgmf 4 gicrg) St%%wgernf%’f Bep. plqnt pin S8mBTaten Wit o f aci litate

uni f or m Gin$sefd dauidr@ﬁhhcﬁs lid&%eCﬁiﬂﬁﬁmﬁdase@WWlésldeGn\choH@b&ld nvention may

al so suitapl e esent e
sxaﬁtab y have Ft?igameters o t{lan 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, isoefharine, 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, 9:_5 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, lubncants
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15 adm nistration to the respiratory tract as a snuff or an aerosol or
solution for a nebulizer, or as a mcrofine powler for insufflation, alone
or in com¥PA%B76h with ah inert carrier such as |actosecrEregigdd a case
the parti cI es of active compound suitably have dianeters of |ess than 50
m crons, s,than 10 crons f | e diapgters in the
range of 1 ? GWQh"i d“’fﬁ“ﬁﬁ%‘,‘%w&"m} @pbﬂtg DSIANQPRTE appropri at e,
smal | anotgﬁgyi;asogodﬂhr@ﬂorﬁﬁtl asthmatics and bronchodil ators, for exanple
synpat hom neti ¢ am nes such as _isoprenaline, isoetharine, sal but anol ,

phenyl ephri ne Siable selationsfer a neknliasr e isptqnic serilised sodvrigns.optieneli3phy | | i ne and
hyl | |
am nophy! Iy fe,angd f&oerx aﬁ%;/%e%fé 91?{ r??lb’l &gxggﬁlr%r@Qﬁ h6/ap/l of @d?ﬁ]pdﬁﬂﬁ ena

stimul ants such’ npositi'ons may contain
from 0. 51%&%@&’@6&%%0@?&0 JOrpg/Bﬂ,d’palhﬂeyNiﬂlrmalﬂ@e@ﬂ%m eqexpgient, of the

active materia ndi n n h m tio preferred
range for mhaA%‘&g?fg ?ﬁlg‘?}?g{ﬂf% e?(go%té§g%l eg%%gY ﬁ‘%g ng‘fﬁug&’})f“for exanpl e
90, 95 or tﬂ&ﬁﬁesd&fthiveriﬁdﬁﬁmﬁw\léﬁfydfﬂfd&doﬂddrbﬂagﬁﬂg&edsaudttbéﬂwﬁglﬁﬁafadm ni st er ed
in an aero nmet er.ed dose,_ or neans _of a suitable

br eat h- act‘ﬁ?/ﬁié&“d§ “’@Zy gyt dogg farm,of a0 °%§%°€@FB§’8’1‘“"F‘6¥%I ations

conpri se CRpMaNtkdR0al to wemﬁe&ﬂaaaa uﬂb?%é’iﬂ@éniwn I60Y 8308k Ranol
surfactants such as ol eyl cohol, lubricants - V\D 01/ 30747

PCT/ ERGD ﬂmonw&m@rg uwély from Ltorx90me s exampla Ltosiias 542 500me:i um sul phat e
and densit ﬂ-ﬁréaus%% f[ns for a
nebul i zelr %{tlrgg% ton| C s er| %llso u ?gﬂgﬂ&gﬁ?fig\a ﬁ%red at for
exanpl e belmddnnqsmdayﬁnamnmsnch@aubeda)lyzfonglﬁrfmnnl‘m&tm}gd'WO5 but rnore
general ly it equi pmrent. An
effective k%mau aﬁa&&] e?)lgﬁ’ ﬁgﬁ?’ﬁ%’f'gé?WHgg Macy %’%%ﬁg conmpounds of
the presenpobtVeRY D2, &y&@‘lﬁdg?l&ﬁ/&@raﬁ@ﬁm?éﬁa?ﬁd%ﬁﬂyb@th@%&%ﬁt ed and the

wei ght of the sufferer. Suitably, a unit dose form 0f a conposition of the
i nventison abam?mmr?mgm(glmmnﬂg/kgadajzﬂomrg of a conpound of the invention

((agagglleti Sgngéfﬁgraf é}O | nm&hal 2 I_lﬁus)trateaggleqnpvreﬁugr?#u%ldogsnothlt1t1}1211)'5\912”9’ for
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Such conpositions may be adm nistered froml to 6 tinmes a day, nore usually
from 2‘5&'8411@'”93 a day, in a manner such that the daily dose is fromling
to 1g foVOM3H47 kg human adult and nore particul arl'y frBRIEP@OJO&80ny. That
is in the range of about 1.4 x 10'2 ng/kg/day to 14 ny/ kg/ day and nore

parti cul g§bY,0cICAE TESTIEIHADsabout 7 x 10-2 ngy/kg/day to 7 ng/kg/ day.
The followng exanple illustrates the invention but does not Iimt it in

any way. - 10 V\D 01/ 30747 PCT/ EPOO/ 10649 BI OLOd CAL TEST METHODS Procedure

1: The aw, of: d’rge; @g%ggy{lﬁglp%gﬂsw ihidit shé?eléaeé sEhub CPOs Wake CD23

|nves |ga OW ng procedure. 5 RPML8866 Cel |
rrenbranelrﬁ%igateﬂé)a\nagd'thcfdlhwqgme@dyre Pl asma nenbranes from RPM 8866
cells, a human Epstein-Barr virus transforned B-cell line (Sarfati et al.,
| mrund ogy 60 [1987] 539-547) expressing high 10.levels of CD23 are
puri fi ed REMID886HTCebmenbrareCD23 tleavagenttivity. as@gk: | s resuspended in
honogeni zati on buffer (20mM HEPES pH 7.4, 150 nM NaCl, 1.5 nM MgC1l2, 1 nM
DTIT) are broken by N2 cavitation in a Parr bonb .and the plasma nenbrane

fraction mx mmmgmm@cﬂw aGaiar Bstéiy-Buer¥ifust ugatlon at
10, 000Xg. The Ii ellet s resus pended gt assi um gl hosphat e,

7.2 usi niransfosm ce_l IineqSoufati ¢t al 4 I;mﬁlﬁ}ﬂ"lﬁy @%59311&38&%7}3@%@@% & scar ded
The nmb Ne&inDext ran 500
(6.4(@ w?év%\/)gﬁz)rﬁyﬁo é‘ﬂﬁ{ene’ﬁ% Mc%%go %d)?% M) e at 0.25 M
sucr ose hnmg&rmaabnbﬁﬁQGZQ;nMéiE 8 rﬂgl midt Biael, piSonkd gcmmé and Morre,

Ele(rz;r(rafmg i“on a?gélwﬁlha%géo uppe%ﬁaﬁl%gg‘g’ﬂiéé col T ect e(rj] e](‘jl | ut ed

3-5 1(‘) 8' ggggc(édknﬁ%m@ahasﬁér?gmea@vepéan@p&mﬁugugﬁﬁmqnﬁoxg4l'ﬂhan@mnw| fugeg ;
at 1 g to recover nenbranes i asg. . The, pel | et resuspende
i n phos phefeaspended ineds2 %P‘?‘Fr“é’%ﬂh%m ?@7 % B?"'d1 &yst Eﬂbd‘n | asma

menbrgneghdme 1RPis ARR4&]. M Iﬁaﬁﬁmﬁar&&rﬁ&s&ﬁa@n&aﬂm@%ﬁmm Gol gi ).
The %grrb?%nesy%#%e ls uot ed anc‘lle stored at -80C. Fractionati 'atg 6.6 %

Dext r an/ bEtwesn aezs'sarxﬁ A %wivD end ealyethyepgglycol GEEG) 3000 (6 4% wiw) (ref),
at 0.25 M sucrose in a total of 16 g per 10-15 mg membrane proteins [Motre and Morre,

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'ahd 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 -80°C. Fractionation at 6.6 %
Dextran/PEG yields plasma membranes enriched 10-fold.

25 The fractionated membranes are incubated at 370C 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 EJA kit -
from The Binding Site (Birmingham, UK) or a similar one utilizing MHMS6 anti-CD23

30 mAb [Rowe etal., 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-



25 The fracti onated nenbranes are incubated at 370C for tines up to 4 hrs
to produce fragnments of CD23 which are separated fromthe nenbrane by
filtrati oWOION3®@42 m cronr Durapore filter plates (M| i pormroaivser
guenching the assay with 5 uM Preparation | from P 30994. sCD23 rel eased

fromthe nmbrane is determ ned usi.ng the EIA kit from The Bipding Site
( Bi r ni nghg"‘ﬁ‘}a‘i‘ﬂ%m&a"eg *gﬂfﬁqn%mﬁﬁéjel}f‘ SiPr§ emﬂ%n%iﬁﬁ@m?%° [ Rove et
al ., Int. hﬂﬂbi@ﬁsﬂ%bit&?m% pafed il 303@ibhk oPWaRr GHdMEthBEfnideDME) as the

capture antibody in a sandwch EIA . The anount of sol uble CD23 made by 0.5
ug nenbr awdthe finaldIMSOreoncentration iy petumraze 8ran 3¢6.ulCPH o Aetemningd BYSUERE sal i ne
'S measur ad b bt MRAM e FIKERAR608 40l AoRRsh ARt 0 the
anmount made n e presence of various concentrations o I nhi brtors.

| nhi bi §or selative tpthe gifepehck n €223t hetwren obntuds incubateddvithetihiphibiiorf oxi de ( DVSO)
and the final DMSO concentration is not nore than 2 % 1C50's are

determ ned by curve fitting as the concentration where 50 % i nhi bition of
product i oRegfltss CD23 i s observed 5 relative to the difference in sCD23
between control s incubated without inhibitor. Results: .

N - (4- (N M@ﬁghaﬁacmmxs@-%%ﬁwrew;zﬁzﬁ-whmmﬂ@sm%}r§-§i§'clem% )-S-tert-
| euci ne E}I}Yalnﬁ?égﬁreQﬂY@S@&dOQﬁQnﬁiea ¢4y the above assay. 10 Procedure
2: The ability o est conpounds to inhibit collagenase was investi gated
usi ngifhe foll owi ng procedure. Coll agenase inhibition assay: .15 The

pot ency o t9. Wala] Mol : X term ned by
Phe ot noRoamRpLAC it difgor s &bt f il gL RAS Gy eRaRR! 170

her eby i nosingthedolimvingprocefuex. ence, whereby a 1 mM sol ution of the inhibitor
being tested or dilutions thereof, was incubated at 37 oC for 18 h with
col | agen and human reconbi nant col | agenase, from 20 synovi al . fi brobl asts

cl oned, emllegmgbmnﬂ,iwisﬁged fromE Coli, (buffered with 150 nmm Tris,
pH 7. q contalning 15 nM cal cium chloride, 0.05%0Brij 35, 200 nM sodi um

chl ori ae and 0.02% sodi um azi de). The col |l agen was acetylated 3H type |

bovi ne 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 2 1 mM solution of the inhibitor being tested or dilutions thereof,

was incubated at 37 OC 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 3n 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 supematant 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.
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col | agen prepared by the nethod of Cawston and Murphy (methods in

Enzynol ogy 80, 711,1981) The sanples were centrifuged to sedi nent

undi gesMA0WP47agen and an ali quot 25 of the radi odct i VRCTaRO@L0saY ant
renoved for assay on a sci nti ITation counter as a neasure of hydrolysis.
The col | se, Vi t en of 1mM i nh di lution

t her eof ggﬁg%‘bﬁ'@&?é W‘Fi’ 'G'H?? q”&%ﬂo’%%{é@ | nhlybl tor- and the
results ﬁ%ﬂfu sﬁékhai\ﬁe"(bBS) mme@mrat ion effecting 50% of the collagenase
(1C50). Procedure 3: The ability of test conpounds to inhibit TNF

rel ease was investigated .using the follow ng procedure. -12 WD 01/30747
PCT/ EPOQ 10648umas gagodytss, ¢ulttirediie REMIJH649 meéalgzesupplemd W@rﬁoh/ fetal

nonocyt es t| nul ated r RN

nonoc tegal T Fed i Eﬁhﬂ‘@@%@ﬁ’?gﬁﬁﬁf’%ﬁg‘ﬁf‘ %ﬁ 10 %fet al 5
cal f SerE'{W’cél[s?rrﬁe%éééll%ﬁﬂnﬁbn%%Q&Ste&ﬁﬂ@éﬁﬂa@@d rhﬁfﬁivsfeﬂsuspended in
mediumat 2 X 10 ce he cell sus&dﬂm on is aliquoted in 24 well

pl at es, 1Cmnppmdsmab¢ testemfrpmm ed ingepidimethy bpligxide (PMSO) gagadded t ot
di met hyI On%th% 1&%@&) G86hcBdHRiEn &0.1 %’é‘foﬁ{ uﬂﬁstal?e ddued td &ﬁls #PVBO

concentr § nmpounds ar e -adde
TNF a re&maaemllstmlmtedsebysmﬂnlamdbmad;dltnI:IPSfItRSmh@@Bh&a la final 10

trati f 2 /m . t t | t t [
i pif capensenraion of WAL AMEPRAT FEUBLE R S FPUAS 85 ¢ "ot oo,
then centrpi hidgie drefthcubBed £ot9 812 brs Bt IV° 1T, 5% COSGhenl centbifilg®d af O00IKgRA TNFa

(Sm thKline Beecham) is used to neasure TNF levels in the cell-free
culture SuEar l?\aépaﬂﬁs ELISA Re $uinas TNFo-(BithKlihg Beschamnis nsdd 18 measure

S-i sopropoxy- 2R-( apht hyl pet h succinyl]-S-tert-1eucine nethylam de
showed n p\g%stmdheqﬂpftr "‘g;?éx&%m? AN Procedure 4: The bioavailability
of test conpounds was investigated using the 20 follow ng bio-equival ence
studies. A study to Estimate the i.v. Pharmacoki netic Paraneters and O al
Bi oaVtii | Reseltsy in Mal e Sprague Dawl ey Rat. 25 This study was carried out

using a QfGIRUEardisahiie)-88-idoptipoRRRI(@ngpithyifEthyDMticiny 1M SoRrt-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 oligosaccharide
used to enhance solubility of compounds that otherwise would require formulation using

35 non-aqueous solvents.

-13-
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rats recejved surgically-inplanted fenoral vein catheters for infusion of
test nolecules at |east three days prior to the start of the study. Al
doses in MAMBEMUdy weree.prepared using crystalline tespcoxmpossas. 30 On
study day one, the animals (fed) received test corrpound as a 30-mn

I ntravenous infusion at a target dosage of 4. urml/kgli (4.0 nL/kg). The
dose sol utQnotudyeday sve,the aypals ﬁfg%ﬁ’ eE1ved test eaxepayad Ay 2 Sohution ata iprget ~ angd
cont ai ned dosagBvBOnmBlikgimsoral gavagedd6 edikg). ThiSdosesolutionwanpmphred )5% s

hydr oxypr egidoub sicBinatée bexdinsigtlatin (pH €75) aed entGesiacedMscle used to enhance
solubility of corrpounds that otherw se would require formulation using 35

?ﬁg Zﬁ;ﬂﬁgiﬁi %ver% %:%eé%ﬁ :iQZtg%l ﬁg%’ﬁ@%@ﬁﬂﬁ%ﬂt g)@&cﬁ&/ﬂgl%éa{déy two,

d f B i s @arey PRES © 3% oggqpaﬁngﬁte
pﬁzggfeg Sy %&g@n@a@@malywag@pw%nmw gST-?’Hmﬂ Yalysisd cgnt ai ned
1 % DVSO. Bloddl mdexmanqznsef tesseompouhd were quarftifiedby LICAVIEMNS (LR F vein. A 25-uL
al i quot  of1o@adgmi)) Both ndakaashre@ail endmpatitiestal gharfacukinetc analyeds vael al | owned
b ok ﬁ’@ ‘%“féﬂrﬂt‘%? ShR 8 YiMoniih B1shol @ a‘“" CBRLRORIIRTD VOL S
test compddHEY %Cﬂ? F?%@%Bﬁgywiﬁ@%ﬁé@ %gl% ?e flb (a)dr

nonconpar tHRFPRPAHRER Bodel it ISt o gentraly ?g?é?w

per f or ned irativhieast sd@amghﬂggwml‘dovmglu of &/ Yguwoxided thirbestifiptodhy i at e | V.
phar ni aCO'@bﬁBi‘%dCdatd;)adoaf@ig&b%tand&d modél s@lemmrmmt(ﬁé AledledsdInfoadatigai ght i ng
par %d'n 13T CHtfon %Q:nt{éehé: o} 4R SEAAB ﬂam%s &P%%nhgcf(ﬁiﬂ%%:é %;tra o
wei ghti ng g é 7@%& S erved
data, accdPHRe dlsgg HE @E‘E"aﬂ ]t‘,tP’? ngqelparf?x;rneg “smﬁlgéﬁ ke's

| nf or mat | gHUG Becoyeredirpmmonatpaginentalgnplysisi on, and sum of squared
resi dual s). Pharmacoki netic paraneters were calcul ated using the best-fit

conpargpnerg @chdjmfizénmﬁle theSid/, PHhha ORetib Phranidérdiah@ OralBioke4ilabilit\lC val ues
(i ncl udi ngyyhje lity) were performed using the AUC recovered from

nonconpart rrent a}‘ analPysis. 20 A st udy to Estimate the i.v. Pharnacokinetic

Paraneters_and Oral Bioavailability in Ml e Beagle Dogs.
This study was conducted using a crossover design on two separate study days, seven

days apart. Three male Beagle dogs were used in this study. On each study day, a
25  catheter was temporarily placed in a cephalic vein for blood sampling; on study 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-b
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 Onstudy 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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This study was conducted using a crossover design on two separate study .
days, seven da¥s apart. Three mal e Beagle dogs were used in this study. On
each stuly a 25 catheter was tenporarily placed | nPETERMIAGIC vein for
bl ood sanpli ng, on study day one only, a catheter was also tenporarily

pl aced i a nou ei. i nf ysi on each ani mal
recei vedR[ g‘é‘f EIYT? i’ﬁ%’l‘?‘i?b“’l“&? 315 'ﬂf)ts’es)mftaﬁﬁgj ?fx'aqﬁﬁpg(/ﬁ‘nous
i nf usi onMale Eynemelgns Mankeytose sol uti on was prepared in 20% aqueous 30 :
Encapsin(r) (pH = 8 0) and contained 1 % DVSO. Encapsin(r) (Cerestar USA

Inc., Hihisstudy wablronductey dsioy ¥ prosgyver dsigh-onyteb et stady &ay@yselvéxﬁ

Blrleggsr?:f 8RR bae THred il onié hus Slonk8R0vere uRATENER shidy u@n'uo tgf. on
st ng nog‘?ﬂ fé%u?@a jh*%&%% Pl %‘cﬁﬁ#%f'bb W&a BT
conpound® ?560 » B BRI dem “W B’r%\ °n“' n‘ﬁ’sﬁf TiV.-The dose

sol ut i oninfEsionsr epared i n 5% aqueous succi nat ed pOI’CI ne gelatin (pH = 7.5)

and contai ned | % DMSO. Pl asna concentrations of test compound were -
quant0f i O shudylday bhe, bach(dnirhal {fetedyi@ceigddest coipounar(P.Animobkf tdrgatddbse)ds were
used for @Jhxﬁﬂr@eaausnhﬁsaﬁ (£OBRFED)! Thé 8bse sYRIESH wad pﬁ&:@@ﬁ@m 14 \WO

01/ 30747 O?rmg&j%( n slt% @tﬁgcab%?‘@ | netic

Par arrete 115 3@@ hl' i %8 é Thi's study
was condift i Riduste ﬁagxca mascxﬁm Sage seven
days apa5¥“°°semﬁ§9é15 toeenbancs selnbiljty hugipng thats study On

bot h1§t udsherVdss/wpuldr@mhéanﬂaNaaUphanedaqmommm;nous vein for collection.
of blood sanples. On study day one, a catheter also was tenporarily placed

in a conUnahalydaptws 2pdedomsl féﬁteﬂ) xfeeémdt&stcomm‘;ml(eo umbVkeargét dse)day one,
each ani gplbre EAREEF.0 HEAGHY T 435 SolHDAR Pt désustsﬂaaﬂ&teaﬂose) as a
1-h intravenaus %%ﬁV@g? dose soI ution was prepared in 20%
aquegg ca5§ ﬁt‘?)@ﬁp o} ged 1 % DVBO. Encapsin(r) - '
(Ceréstar USA Inc. Hammnd IN) is hydr oxypr opyl - beta cycl odextrin, a

cyclic ol&lgxdsamphameweob@ﬂnedgﬂ'mﬂséemmalse)m plasmdwagcigolstetibli 1.ity in the
prepar at cemnrifugatitas Plashlatoncenratidns bf test compound were quantified by LC/MS/MS _

(LLQ = 10 ng/mL). Noncompartmental methods were used for pharmacokmetxc analys1s
of plasma concentration versus time data.
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15 otherwi se would require formul ati on usi ng non-aqueous solvents. On study
day two, each aninmal (fasted) received test conpound (6.0 unol/kg target
dose) bywomwasorgavage (8.0 nl/kg). The dose sol uti on waeqyerparees i n 5%
aqueous succinated. porcine gelatin (pH = 8.0) and contai ned 1% DVSO. 20
Bl ood sanples were obtained fromthe fenoral vein catheter; plasm was

| sol at ed IResules2ntri fugation. Plasma concentrations of test conmpound were
gquantified by LCMS/ M5 (LLQ =10 ng/nL). Nonconpartnental nethods were used
for phar ' ' RAUNN S PmiRbRIIR UR-t-hapRthv B shécimglidat a. - 15
| 1F WO 8@8&&@4 %@i}}%ﬁ‘ F Y&réﬁ[% 5%5 {h%h B85 NP ng{ﬁ?ﬁyd{ ?ﬁ%ﬁﬁ?ﬁd

hydr oxyanihtg)=4$Hedy %Eg egﬁi% nﬁﬁ Ny ReL h ﬁIESUCCJ n&%ﬁl tert~ | euci ne
met hyl 3mi PEoRexE-2RdsmapltbyiRiety Dsyrsx "‘F“ﬁr"-!"t“&- WHHS% 9554 In3

pr opoxy- 2 R(E120k{SithiK lime Begdbpmhcci nyl ) - S-tert - | euci ne net hoxyami de
(disclosed in WO 99/67201(Sm thKline Beecham. Structure 1C0 1 o0 (y O
HO (Parent MW H HORN N NHOH (cLagP] N NHVe HORN p p O O ON (473.57)

14. GSQW—IZT‘E%] (Compartmeplal Analysi §) Study Rat _beg Monkg
Monkey} Cnax 1335296 1414465 101117 9464 (ng/{n)
IC50 o)
(Parent MW) 0 ﬂ\)L
ﬁ \/lL HOHN Y NHOH
[cLogP] HOHN " Y " NHiMe 6 o S
\ré 0 = )/
0.04 @73.57) [4.659]
(457.57) [2.596] (Compartmental Analysis)
Study Rat Dog Monkey Menkey
Cmax 1335 £296 1414 £ 465 1011£175 1359 + 464
(ng/mL)
i.v.dose= iv dose = iv dose = iv dose =
2.0 mg/kg 0.96 mg/kg 0.92 mg/kg 0.99 mg/kg
Tiz (um) | 108%53(x) | 252,259,495 | 691,85.1,208P 532£ L14 (@)
(MRT) 24:1390) | (644£397 | 311 595, 68.10) 3112106 (B)
(128 +77) (115 £62)
cL 264 £8.5 10.6+4.5 147£36 104437
(mL/min/kg)
Vg 325£170 | 0563:0204 | 4.09,1.11,08270 1.16 £0.57
(L/kg) _ B}
Oral F2 50.6£10.6 29037 21.1,6.0,22.5° 1.4, 6.0, 1.9°
(%) @ 'i l:'ig/k)g po dose = (2.8 mgks po dose =
solution o
2.7 mglke Solution) 2.8 mgkg
Abbreviations: Cmax — Maximum concentration attained after 1.v. infusion; T% - halt-
10 life, MRT - mean residence time of test molecule; CL — systemic plasma clearance;

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

2 Bioavailability was calculated by dividing the dose-normalized AUCq.t (where tis the
Jast time point with observable test compound concentrations from the oral segment (in
the case of rat study) or measurable drug concentrations in oral or intraduodenal leg of

15 study (dog and monkey studies)) by the dose-normalized AUCq.¢ from the i.v. segment

and multiplying by 100. ) L

b Individual values listed due to large variability; animals always listed in the same
order.
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Lv. dose = iv dose = iv dose = iv dose = 2.0 ng/kg 0.96 ng/kg 0.92 ng/kg
0.99 ng/kg T1/2 (mn) 10.8 5.3 (a) 252, 259, 49b 691, 85.1, 208b 5.32
1.14 (awqoEso34 139 (p) (64.4-+39-7)- (311,59.5, 68. iseTEPSdiosssl06 (i)
(12877) (115 62) CL 26.48.5 10.64.5 14.73.6 10.4-13.7 (nL/mn/k ) Vdss
3.25 1.70 0.563 +.0.204 4.09, 1. | 1, 0.827b 1.16 0.57 (L/kg) oral Fa
50.610.6 29.0 3.7 21.1,6.0,22.5b 1.4,6.0,1.9 (% (3.7 ng/kg po dose = (2.8
ng/ kg pcp,@ggﬁﬁ;,n, solution) 2.7 ng/kg Solution) 2.8 m Abbreviations: Crax -
Maxi mum concentrati on attai'ned after i.v. infusion; TV2 - half- 10 life,

R 38827 o T G B B gl 1 7 © Pl

bi oavai l ability a Bi oavai lability was cal cul ated by dividing the
dose-nornmal i zed AUCO-t (wherfe t 4s the last tinme point with observable
test conpound concentrati g fr t he oral segnent (in the case of rat
study) or neasurable drug co ",
st.udy (dog and nonkey studies)) b
segnment and nultiplying by 100.
variability, animal s always liste '
- - WO 01/ 30747 PCT/ EPOO/ 10649  Preparation: a)
SS-t But oxycar bonyl - 2R (2- napht hyl et hyl ) propi ol actone 5 O
(t-Butyl-(3R)-carboxy-4-(2-naphthyl)butyrate (10g, 31.9mmol) in THF (160mI) was
stirred at —70°C under argon and lithium bis(trimethylsilyl)amide (63.7ml of IM
10  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)wasaddedv1acannu1a 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 thiosulfate
solution and brine and then dried (NapSOg4) 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, s), 3.29 (1H,dd, J=8.5, 146Hz),338(1H dd,J 6.1,

14.6 Hz), 4.06(1H, m), 445 (1H, d, J = 4.4 Hz), 7.34 (1H, 44, J 1.7, 8.5 Hz), 7.48 (2H,
m), 7.68 (1H, s), 7.82 (3H, m).

lized AUCO-t fromthe i.v.
ues listed due to | arge

25
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O1/ O/(t-Butyl-(3R)-carboxy-4-(2-naphthyl)butyrate (10g, 31.9mmmol) in
THE (160mQ] &%% stirred at -70C under argon and |ithium

bis(trinet ‘31 'WI yam de (63.7mlL of 1M 10 sol ution in THCT/BBEIMD| ) was
added dropwi se. The m xture was stirred at between - 60C and -70C for 1 hr
and then ;é)ol ed to -80C and N-iodosuccinimde (7.17g, 31.9nmmol) in THE

(20mM ) wa % via cannula The m xture was allowed to warmto ---30C
over lhr qnd : Lammeai um chl orj de sol ution-
Et hyl acet&fd b sl —~api dly at

roomterrpé?.‘ﬁ’.'!!‘r_’é_t:bx_lﬂﬂ‘:‘l 5hrs The Iayers wer e separ ated and the aqueous

| ayer Mas extracted with ethyl acetate (2x) and the conbi ned organic

| ayer s wers) Nie[gH{pbutoiy)3Shydrogy-2R+(2naphthylméthyl)swtingl]-Srtertddudine ne and t hen
dried (Naaﬁg))‘eg{gg evapor at ed. Chromat ography on silica gel (elution with
10% et hyl acetate in hexane) and trituration of the recovered product wth
20 M5 (AP +ve) MFNa = 335 1H NWR
5,14.6 Hz), 3.38 (1H, dd, J =

hexane gave 5.70g of a white solid (639
(CDC13): 1.31 (9H, s), 3.29 (1H dd,
6.1, 14.6 Hz), 4.06(1H, m), 4.45 (1H ] = 4.4 Hz), 7.34 (1H, dd, J
=1.7, 8.5 Hz), 7.48 (2H, m, 7.68 ({Has)h 7.82 (3H m. 25 -17 WO
01/ 30747 PCT/ &00/ 10649 Exanpl®°” N - J4- TN-#Ar oxyani no) - - g- i sopr opoxy- 2R
(2- napht hyl i t hyl ) succi i nyl 1- S-t ent™ Ceugine net hyl ani de 5 a)
N - (4-{gt - but oxy) - 3S- hydr oxy- 2R- ( 2- napht hyl met hyl ) succinyl ]-S-tert-I eucine
benzyl  estfhy Budine bdilzyi'efteCERDRlt (6.49 g) was stirred with anhydrous potassium

carbonate (2.89 g) in THF (100 mL) for 20 min, HOAT (2.24 g) and 3S-t-butoxy-

carbonyl-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 combined filtrates were _
evaporated to a foam which was dissolved in EtOAc and washed with 0.5M HCI, sat. aq.
NaHCO3 (2X), water and brine; dried (MgSO4) and evaporated to a gum which was

crystallised from hexane/EtyO to give the product as a white solid 6.35 g (80 %).
1H NMR (DMSO-dg): 0.88 (9H, s), 1.40 (9H, s), 2.88 (1H, dd, J = 13.5, 6 Hz), 3.00 (1H,

20. dd, J=13.5, 8.5 Hz), 3.19 (1H, m), 3.92 (1H, t, J ~ 6.5 Hz), 4.18 (1H, d, J = 8.5 Hz), 4.77
(1H, d, ] = 12.5 Hz), 4.84 (1H, 4, = 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, s), 7.77-7.87 (3H, m), 8.09 (1H, d, J ~ SHz).

25  b) N’-[4-(t-butoxy)-3S-isopropoxy-2R-(2-naphthylmethyl)succinyl]-S-tert-leucine
benzyl ester

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

(60% suspension in paraffin; 0.27g), after stirring for 2-3 min., a solution of IPrOTf in
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

35 25 min., an additional charge of both NaH (0.054 g) and of iPrOTf (3 mL), was added.
After stirring for another 20 min., 0.5 M HCl was added, and the mixture was extracted

-18-



tBUON OCH O 10 Tert-1leucine benzyl ester TFA salt (6.49 g) was stirred.
w t h anhydrous potassium carbonate (2.89 g) in THE (100 nL) for 20 mn.
HOAT (2.WWQ0H3074Ind 3S-t - but oxy- carbonyl - 2R- ( 2- napht hy| ne¢Imgkgppé@pi ol act one
(4.66 g, 14.94 mmol ) were added and the mxture was stlrred for a further

72 hr ( 'QCIQ) b%d s O§5wllgxearﬁl0| I ds were
fllteretHl (giga(ﬁ iﬂ |neda1.%4]tr te

evapor at AR FvoRarats t%%GWeH'i by SESRERSAR 0. 5M HOl
sat. ad. onMMﬁQO)MMMOMMMMO(QW@ﬂ&ng%D ated to a.
gum whi QiISYBS +v Mstiak| §7BeNH+Nacasggexane/ Et 20 to give the product as a whi te

<0l & o Koned fonihy @@&ﬁ%?ﬁ@sﬁ% 658§ S Gl 0 SR04} 1.9 298
(I'H, dd,
dd, J=13.(@Hgs)s ‘Z@Oﬁ{*bﬂ)’ %(HH"E)’§59(H*,57'%)§" Q;Ong fl-ﬁ’odlﬂzéJSHz) 4.77
(1H, d, 963 Hp, ). 4,571 Hyd,-appanent.]; d J =7.5), 7.24
(2H. ) ,apparzyt ] 7135 Ivey ofidba) -5 dﬂﬁ@ 1 719121’1,7m)z 87 (3H, m,
8.09 (1H-217.49 (4K )40'  GH. r). 7. (1tH t7(7)?y'68@3 §Bpropoxy 2R
(2- nHbht hyl met byl ) succinyl]-S-tert-leucine benzyl ester Isuo Nco2Bn OO
30 To a N’ 4i(e-butoxy)-3S-isopropoxy-2R-(2-naphthylmethyl)succinyl]-S-tert-leucine
of N -j 4-(t-but oxy)-3S-hydroxy- 2R- ( 2- napht hyl met hyl ) succinyl]-S-tert-
| euci ne benzyl ester (3.0g, 5.62 nmol 1, 2-di et hoxyet hane (75 nL) was
added NaH (60% suspension in paraff| 279), after stirring for 2-3
mn., a solution of iPrOIf in pg “(P %ww, 6 n) was added. The
mxture was stirred for 25 mn. &t R n further NaH (0.054g) and i PrOTf
solution (3 nL) were added. Aﬂ‘%r stlrrEngof”or a further 35 25 mn,, an
additi onal charge of both NaH ( 4°%rTand of 1ProOTf (3 ni), was added.
After stirring for another 20 rri ., 0.5 MHC was added, and the m xture
was extracted -18 WO 01/30747 PCT/ EPO0/ 10649 (2X) vmth Et CAc. The
conblhedNafd-ttdutexynds-isoprophext2Ri(2 maphthylmathyl)sucrioytd-S-tarttleucinerbgnzhr i ne; dri ed
(MySH4)  éses (RIRPA. 31 chol)owes hytrogensitsdod asneuspipesiciprésewte iy MeOEDBB infl) aphy

with Pd-BaSOy4 catalyst (0.67 g) for 1 hr.The catalyst was filtered off and washed well

with MeOH. The combined filtrates were evaporated to give the product as a foam, 1.09 g
97 %
.20 g/IS (E)S +ve) M+H = 486, M+Na = 508.
1H NMR (DMSO0-dg): 0.92 (9H s), 1.02(3H,d,J=6.0Hz),1.08 (3H,d,J = 6 0 Hz),
1,42 (94, s), 2:75 (1H, dd, J = 14, 4 Hz), 3.00 (1H, dd, J = 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, ) =9 Hz), 7.29 (1H, m), 7.44
2H, m), 7.62 (1H, s), 7.74-7.84 (3H, m), 7.90 (1H, d, J = 9Hz), 12.35 (1H, v. br.).

25

d) N’-[4-(t-butoxy)-3S-isopropoxy-2R-(2-naphthylmethyl)succinyl]-S-tert-leucine
methylamide
30

\r/l\

N’-[4-(t-butoxy)-3S-isopropoxy-2R~(2-naphthylmethyl)succinyl]-S-tert-leucine (1.09 g,
2.24 mmol) was dissolved in DMF (29 mL) and treated with HOAT

-19-




on silicae«(hexane/ Et20, giving the product as an al nost col ourl ess gum
1. 33¢g (41‘0(%. M5 (ES +ve) MrH = 576, MrNa = 598. 5 1H NMR (CDC13): 0. 87
(9H, s), T1. Ql’:toéﬂ d J=6.0H), 1.21.(3H, d, J =6.0 HET/FPMMG9 (9H, s),
287300(2Hnr)310322(1Hnr)369(1H 7-tet, J 6.0 Hz), 4.00 (1

H d, J =6.5 = 9Hz 57 arent J = 12.5
Hz), 4.63 f@ﬁhg) 313 éé&g‘ﬁé) “&’2‘“@ % £F§§’ 81‘;&8&%3& a5 (1H d, J
= 9 Hz), 7methylaming bvéqqclﬂni}de (051 2y atrd Memetiaglmorppoline (BG4 midsverothenn) , 7. 60
(1H, s), 7add2d. Theehixt8id wasjstirrddfoe  further 2hr. and was then concentrated in vacuo. The

N - [ 4- (t - brebiguewasdissbiNOPinIROAY adfwashed 3idetRiveyokiftyd. SPUEC, Batl dg: S-t ent

l euci ng H NEHCOS Ukt aXd b@@hh so and eva orated to & gum wh1chwas purified

-[4-(t-but 38—|so r - N plﬁv uc é‘ﬂ -fert-leucin
& benzy c?né sifey W/é%i atesiE LR
pressure i@ MoH (38 m_), wi th Pd-BaSO4 catal yst (0.67 g) for 1 hr.The
cat al yst Mﬁslm)wfbﬁwgnm%ﬁiﬁi well with MeOH. The combi ned

filtrates WipNpMRe soad(,qcbs MW]UD@EY@MH@OH@,EMW 1=6P W), (97 % . 20

MB (ES +ve 1.02
(aH a9 i%ﬁﬁz?%s e T2A ST, “f&(%ﬂ%ﬁ %dz??s (i dd,
J = 14, 4 H2S, 18 Hey 307 Ham), 9356.{111!47-@15‘ §4é1_1 14,11- 496 (IHH 7 tet,
J=6.0 Hzc)J-S?SHzX,IEIﬁ (B, b3 m),8.28(l~H,)d,d,A 3(5 uﬂuz),d? 44J(2H m),l—'&§9(1H 29 (1H,
m, 7.44 B}7.67(1HA, 628(51Hz),s)74-77867(4}1,7m§34 (3H m, 7.90 (1H, d, J szs
9Hz) 12 35 (1H, v. br.). 25 d

e ety o 3)‘%'65 R ‘%’F%szﬁ* (PrBARR Nk 6 e t o7t - 1 euci

[4 (t- b‘HP par des_ sopr opoxy- 2R- ( 2- napht hyl net hyl ) succinyl]-S-tert-1leucin
e (1 09 g,

\(4\

20  N’-{4-(t-butoxy)-3S-isopropoxy-2R-(2-naphthylmethyl)succinyl]-S-tert-leucine
methylamide (0.77g, 1.544 mmol), 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 re-evaporated
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 (9H, s), 1.02 (3H, d, J = 6.0 Hz), 1.09 (3H, d, J = 6.0 Hz),
2.16 (3H,d, J=4.5 HZ), 2.78 (1H, dd, J = 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,q,J=4.5Hz), 729 (1H,dd,J =8.5, 1.5 Hz), 7.42-7.46 (2H, m), 7.59 (1H, 4, T =9

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

1) N’-[4-(N-hydroxyamino)-3S-isopropoxy-2R-(2-naphthylmethyl)succinyl]-S-tert-
leucine methylamide

-20-



2.24 mmol ) was dissolved in DWW (29 nL) and treated with HOAT -19 WO .
01/ 30747 PCT/ EPOO/ 10649 (0.61 g) and DEC (0.86 g). The m xture was stirred
at roomwemgor47or 20 min. and nethylan ne hydrochl ori dgergfdefosed) and

N- et hyl nor phol i ne (0.74 nL) were then added. The m xture was stirred for
a further 2hr. and was then concentrated in vacuo. The residue was

di ssol ved in Et OAc and washed succesgT VE with 0.5M HC1l, sat. ag. 5
NaHCOB, water and brine; dried (NySOfang evaporated to a gum which was
purified by chromatography on sifl i $a hane/ Et OAc). The product was
obtained as a gum0.77 g ( 69HGE" e M-tH = 499, MrNa = 521. 1H NWR
(DVBO-d6): 0.84 (9H, s), 1.02 ( °d°Jf]=6 0 Hz), 1.09 (3H, d, I =6.0
Hz), 10 1.45 (9H, s), 2.16 (3H, 4.5 Hz), 2.74 (1H, dd, J = 13.5,
45Hz) 2.93 (1H, dd, J = 13.5, 10Hz) 3.17 (1H, m, 356(1H 7-tet, J

= 6 Hz) , I;gllﬂ{ly&éﬁasil o;%;—iRJdZ-)xaphﬁx Ezllbéuccld -3-tertYeveinez) . 7.25 (IH Dbr.

7. 28, {\%ng@ an@%rgt )'a'ndugated\w (1H d, 3 =
-2R. (2 :
O ) NP e s SRR 0 020

- [ 4- ( thyskR ggzqrg -2 grand N-methylmorpholme (0 5 mL) were added.
(2 naphtﬁ;dmmmw)assmm kqonaemrfmﬂénmdwasmmn@mmed(rﬂaéﬁgm 544nmol ),
was di ssmehidexiwaspaftiiongd betwiepn BIOADCONs42Q. NalICO3d2X}; twater €2K)pend boinen t enp.  f or
2.5 hr. Jha (Mpswy %Weﬁtﬁﬁﬁ&ﬁ S01RCVHiEh WaSCHRraed with eBiARYIR @S W th
t ol uegpe. Tr| tur at on l’Slue wi th et her/hexane gave the product as
an oﬁ? tasa W 35‘8 %HE( % 25 M5 (ES +ve) MtH = 443, MrNa = 465.
1H NWR (% B’MO'HBS ¥ 002 (3H, d, J =6.0 H), 1.09 (3H, d, J =
6.0 Hz), HNMIB(BMS@-d@dOSH-I@H 2), ASN01BHd, 76,0 Febid) 00385 I+ 6.6 Hey14,
10. 5Hz) , ﬁ}%ﬁs LAmp 3. 588 A, Gal ol 14)7663)2.63 Q% b A 95813H8), $185
(1Hd,J 2 @84, 7-tet, T =6.0 Hz), 3.90 (1H, d, J =9 Hz), 4.01 (1H, d, ] =9 Hz), 6.93

15 (1H,q,J=5Hz), 7.25 (1H, dd, J = 8.5, 1.5 Hz), 7.44 (2H, m), 7.53 (1H, d, J = 9 Hz),

7.57 (1H, s), 7.75-7.85 (3H, m), 9.08 (1H, s), 10.89 (1H, br. s).
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(1H,-q9, J«< 4.5 Hz), 7.29 (1H, dd, J =8.5, 1.5 Hz), 7.42-7.46 (2H, m,
7.59 (1H, d, J =9 30 Hz), 7.60 (1H, s), 7.74-7.84 (31L m, 12.87 (1H, br.
s). f) N wdledwz4rydr oxyam no) - 3S-i sopropoxy- 2R PCT/EP00/10649

(2- napht hyl met hyl ) succinylj-S-tert- | eucine nethylam de -%0 WO 861‘130747
PCT/ EPOQ 10649 HOHN NHVe \/O O N -[4-hydroxy-3

S-i sopropo@gpmim®- ( 2- napht hyl met hyl ) succinyl]-S-tert-1eucine nethylam de
(0.67 g, 1.514 mmol) was dissolved in DM (20 nL) and treated with 5 HOAT
(0.41 g) and olution was stirred at roomtenp. for 5

m n. and Eyd?gg;#g &ﬁgg}h?ﬁg%r@bri de (0.32 g) and N-net hyl norpholine (0.5
m.) were added. The mixture was stkRrred at goomtenp. for 2 hr, and was

t hen concentrated in vacuo. Thej res| due S partitioned between Et OAc and
sat ag. NaHCO3 (2X), wat Fnes 'ﬁﬁél@S@) and evaporated to
a solid which was triturated with ethgr to|give hez“ O product as a white
solid, 0.51 g (74 %9. M5 (ES +véR WA = M3, MrNa = 480. 1 H NMWR
(DVBO-d6): 0.84 (9H, s), 1.00 (3H, d, = 6.0 Hz), 1.04 (3H, d, J =6.0
Hz) , .02 (3H, d, J =5 Hz), 2.65 (1H“dd, 3 = 14,4 Hz), 2.83 (1H, dd, J
=14, 11. 5 Hzhereid: 18 (1H, m, 3.52 (1H, 7-tet, J = 6.0 Hz), 3.90 (1H d, J
9 Hz), 4.(|_)é)is(.1H, d, J =9 Hz), 6.93 15 (1H, q, J =5 Hz), 7.25 (1H, dd, J

8.5, 1.5 iSePrORYl o0H m), 7.53 (1H, d, J = 9 Hz), 7.57 (1H, s),
7.75-7.85 48 M), 9.08 (1H, s), 10.89 (1H, br. s). -21 1': E-i WD 01/30747
PCT/ EP00/ 10649 Cains 1. A conpound of formula (1): ORO H N
R1 is naphthylmethyl;
10 R2is t-butyl; and
R3 methyl.

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

15 (14)

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.
20
4. A method 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 method comprises the administration of a compound according to
claim 1 or claim 2 to a human or non-human mammal in need thereof.
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HONH NHO ,,RB OR ORZ 5 (1) wherein: Ris isopropyl; nisO; Rl is
napht hyl methyl; 10 R2 is t-butyl; and R3 nethyl. 2. A conpound according
to clai MOOBEM7ch is a conpound of forrmula (1A : zz~!'pcrmPodiosdd N HORN
Hve OO 15 (1A) 3. The use of a conpound according to claim1 or claim?2
for the production of a nedicanment for the treatnent or prophylaxis of

di sorders such as allergy, inflammatory disorders and autoi nmune di sease

i n whi cl, t he Aptafrdcettital Wfﬁoﬁfmu&mémkﬁf@hﬂdm oR8isdrderS sg hod f or
the treatnent or_prophyl axis of dis@rders, suc l.ergy, Jjnflammtory
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according to claiml or claim2 to a human or non human mamal in need
t her 8of and gptionaily) # pharmacsytipally: acgeptable garrier therefosAO 01/ 30747 PCT/ EPOQ' 10649
5. A pharmaceutical conmposition for the treatnent or prophylaxis of
di sorders such

6. A process for preparing a compound according to claim 1 or claim 2, which

process comprises:

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

10
NHMe
) |
wherein X is a protecting group such as benzyl or trimethylsily! or
(b)  reacting a compound of formula (III):
15
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NHMe

(1D
wherein the hydroxy group is optionally protected, with hydroxylamine or a salt thereof.

20 7. A compound of formula (If) as defined in claim 6.
-23- T
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as allergy, inflammatory di sorders and autoi nmune di sease in which the
overproduction of s-CD23 is inplicated which conprises a conpound

accordi ng"P#13974T m 1 or claim2 5 and optional |y a phar REEZERPYIO89) v
acceptable carrier therefor. 6. A process for preparing a conpound
according to claim1 or claim2, which process conprises: (a) deprotecting
a conpound of formula (I1): 10 OO H NHOHN NHMe O O (Il) wherein Xis
a protect 8ng gAcompeuchofderningn@)) asglefined imslaimi6si | y| or (b) reacting a
conmpound of forrmula (I11): 15/ I - O O N NHWwe HO This Sheet

Hauiiii TFflI~fItiE 1111 (I111) wherein the hydroxy group is optionally
protected, with hydroxylam ne or a salt thereof. 20 7. A conpound of
formula (11) as defined in claim6. -23 111111 WO 01/ 30747 PCT/ EPO0/ 10649
8. A compound of fornula (II11) as defined in claim®6. jtiiiiilijii -24
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