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NEUROPATHI ES Field of the Invention The present invention relates to

i mmunosupyoassanbesioconpounds and their use in therapy. Bachkgresodsdsor t he

I nvention The inflammtory or imune-nedi ated neuropathies are a diverse
group of diseases which include such peripheral neuropathies as
Quillain-Barre syndronme (GBS), chronic inflammatory denyelinating
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i nvestigation. A nunber of derryel i nati ng peripheral neuropathies are next
di scussed. Peripheral neuropathies, therefore, include Guillain-Barre
syndr onmEieldof tie invemtiomcut e, aut oi mmune, pol yneuropat hy affecting the

peri pheral nervous system wusually triggered by an acute infectious
process. There are several types of GBS, the nost conmon form being acute
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A number of demyelinating peripheral neuropathies are next discussed.

Peripheral neuropathies, therefore, include Guillain-Barré syndrome, which is an acute,
autoimmune, polyneuropathy affecting the peripheral nervous system, usually triggered by
an acute infectious process. There are several types of GBS, the most common form being
acute inflammatory demyelinating polyneuropathy (AIDP). GBS is frequently severe and
usually exhibits as an ascending paralysis noted by weakness in the legs that spreads to
the upper limbs and the face along with complete loss of deep tendon reflexes. The
suppressor T cell response is reduced suggesting a cell-mediated immunological reaction

directed at the peripheral nerves.

Multifocal motor neuropathy is a progressive muscle disorder characterized by muscle
weakness in the hands, with differences from one side of the body to the other in the
specific muscles involved. Symptoms also include muscle wasting, cramping, and
involuntary contractions or twitching of the leg muscles. Multifocal motor neuropathy is

recognized to be an immune-mediated disorder.

Paraproteinaemic Demyelinating Neuropathy is a major cause of late onset demyelinating
neuropathy, very similar to CIDP though more chronic. It mostly affects people of 60 years
and over. Patients have many symptoms to contend with and it tends to be a long-term

illness
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pol yneuropathy (CIDP) is characterised by progressive weakness and i npaired
sensory fwoebiognoém the | egs and arnms. These synpt ons areTERR®ededsy1 danmage
to the nyelin sheath of the peripheral nerves. It often presents with
synptons that include tingling or nunbpess (beginning in the toes and
fingers), weakness of the arns and | egs, | oss of deep tendon refl exes,
fatigue, and abnormal sensations. The preval ence of CIDP is about 2 to 4
per 100, 000. The pat hogenesjs is uncertain but may involve both T and B
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reI ates are compounds as di scl ose 14728, WO
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WO 20104n%%pp%1agﬂle’%l?r‘?9§)%fgrgﬂgelr'h their entirety for all purposes, in particular the following
parts of US 2005/0014728: paragraphs [0006] to [0015], [0022] to [0042], [0102] to [0124]

and [0126] to [0149] and Table 1. Particularly to be mentioned are Examples 1 to 5 of
US 2005/0014728.

Summary of the Invention

In one aspect of the invention there are provided compounds as mentioned below for use in
the treatment of a peripheral neuropathy, e.g. CIDP. Another aspect of the invention
resides in a method of treating a subject having a peripheral neuropathy, e.g. CIDP,
comprising administering to the subject an effective amount of a compound as mentioned
below. A further aspect of the invention is the use of a compound as mentioned below for

the manufacture of a medicament for use in treating a peripheral neuropathy, e.g. CIDP.

The compounds to which the application relates are compounds as disclosed in WO
04/103306 and US 2005/0014728, WO 05/000833, WO 05/103309 or WO 05/113330, e.g.

compounds of formula Alor A2



-3 Al A2 wherein A is 000R5, OPQ(OR5)2, PQ(OR5)2, S020R5, POR50R5 or
1Htetrazol -5-yl, R5 being Hor an ester-formng group, e.g. G _salkyl; W
i s a bondwoQGhi103mbdayl ene or C2_3al kenyl ene; Y is Cs_i oar pcTmr2608/080%et er oar yl
eg C3_9heteroaryl, optionally substituted by 1 to 3 radicals selected from
hal ogen, OH, NO2, Cl6alkyl, G _sal koxyg _hal o-substituted G _sal kyl and

hal o- substituted Cl_6al koxy; Z is chosen from
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wherein

A is COOR;, OPO(ORs),, PO(ORs),, SO,0Rs, PORsOR5 or 1H-tetrazol-5-yl, Rs being H or

an ester-forming group, e.g. Cisalkyl;

W is a bond, Cqsalkylene or C,salkenylene;

Y is Ceqoaryl or Cygheteroaryl eg Csgheteroaryl, optionally substituted by 1 to 3 radicals
selected from halogen, OH, NO,, Cqsalkyl, Cisalkoxy; halo-substituted Cq.alkyl and halo-
substituted

C1salkoxy;
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wherein the left and right asterisks of Z indicate the point of attachment between -C(R3)(R4)-

and A of Formula la or Ib, respectively; Rs is chosen from hydrogen and C,salkyl; and J4



WO 2010/ 020610PCT/ EP2009/ 060611 4 - and J2 are independently nethyl ene or
a heteroatomchosen fromsS, 0 and NR5; wherein R5 is chosen from hydrogen
and C _olyl2pieandsiany al kyl ene of Z can be further substictmreshobyosone t o
three radicals chosen from hal o, hydroxy, G _olkyl; or R6 can be attached
to a carbon atomof Y to forma 5-7 negher ring; Rl is Cs_ioaryl or

C2 9heteroaryl eg C3 9heteroaryl, optionally substituted by C _sal kyl,
Cs_ioaryl, C6 18ary| Cl _4dal kyl , c3 _9heteroaryl, C3 9heteroarylaldal kyl,
C3_8cycl oal kyl cl oal k | al4al kyl, C3 8het er ocycl oal kyl or
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and a th p c.a rep ration for sinmultaneous,
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R, is H, Cqgalkyl, halo substituted Cq.galkyl, Cosalkenyl or C,.salkynyl; and

each of R; or Ry, independently, is H, halogen, OH, C,salkyl, Cisalkoxy or halo substituted
Cisalkyl or Cqalkoxy;

and the N-oxide derivatives thereof or prodrugs thereof,

or a pharmacologically acceptable salt, solvate or hydrate thereof.

Also provided are pharmaceutical formulations for use in treating a peripheral neuropathy,
e.g. CIDP and comprising a compound of the disclosure and, optionally, a pharmaceutically
acceptable diluent or carrier. In embodiments, the pharmaceutical formulations contain one

or more additional therapeutic agents.

The invention also provides a product comprising a compound of the disclosure and a
therapeutic agent as a combined preparation for simultaneous, separate or sequential use

in treating a peripheral neuropathy, e.g. CIDP.

In another aspect, the invention provides a pharmaceutical formulation comprising a
compound of the disclosure and a therapeutic agent, the therapeutic agent being useful for

the treatment of a peripheral neuropathy, e.g. CIDP.



I n anot her aspect, the invention provides a pharnmaceutical fornulation
conprising a conpound of the disclosure and a therapeutic agent, the

t her apeutwo 2aganbeibei ng useful for the treatnment of a pecirmres@losos1t
neuropathy, e.g. CDP. WD 2010/ 020610PCT/ EP2009/ 060611 5 - The conpounds
of the invention can exist in differentg fornms, such as free acids, free
bases, esters and ot her prodrugs, salts and tautoners, for exanple, and the
di scl osure includes all variant fornms of the conpounds. The extent of
protection includes counterfeit or fraudul ent products which contain or
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conpound is contained in a therapeutically effective amount. Included in

t he scopeariaft fgmstddhe eamreuwndsackages which include a description or
instructions which indicate that the package contains a species or

phar maceutical formulation of the invention and a product which is or

conpr i sébe extenpofrprotection inclydes cowndenail adraudulent profigetamhiahi epntadm ospered’s.
Such pa - I - i i r ent .
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invention an product which |s or comprises, or purports to be or comprise, such a

formulation or species. Such packages may be, but are not necessarily, counterfeit or

fraudulent.

Features, integers, characteristics, compounds, chemical moieties or groups described in
conjunction with a particular aspect, embodiment or example of the invention are to be
understood to be applicable to any other aspect, embodiment or example described herein

unless incompatible therewith.

Brief description of the Fiqures

Fig 1A shows the variation of neurological score with no. of days from immunisation for
EAN rats treated with water vehicle and CMC vehicle.

Fig 1B shows the variation of neurological score with no. of days from immunisation for
EAN rats treated with 3 and 10mg/kg concentration compound A suspensions.

Fig 2A shows the variation in body weight with no. of days from immunisation for EAN rats
treated with water vehicle and CMC vehicle.

Fig 2B shows the variation in body weight with no. of days from immunisation for EAN rats

treated with 3 and 10mg/kg concentration compound A suspensions.



Fig 2A shows the variation in body weight with no. of days from

i muni sation for EANrats treated with water vehicle and CMC vehicle. Fig
2B shows wbeowaniabi on i n body weight with no. of days fPremprremwmesati on
for EAN rats treated with 3 and 10ng/ kg concentrati on conpound A
suspensions. WO 2010/ 020610PCT/ EP2009/5060611 6 - Description of Various
Enbodi nents Definitions 1In this specification, unless otherw se defined:
Al kyl, al kenyl, al kynyl "Al kyl" as a group and as a structural el enent of
ot her groups, for exanple hal o- substi t ut edal kyl , al koxy, acyl, alkylthio,
alkylsu!‘—-lﬂﬁhef‘ jgussEmbopdiments oy pe ejt her stralght chai ned or
branched, and unl ess ot herwi se i ndi cat ed may have from1l to 6 carbon atons.
A 01-06 aLKyI moi ety may have 1, 2, 3, 4, 5 or 6 carbon atoms. "Al kenyl" as
a gr oupDegfiditiars a st ruct ur al elenent of other groups contains one or nore
car bon-carbon doubl e bonds, and can be either straight-chain, or branched.
Doubl e bonds can be in the cis- or trans-configuration. "Al kynyl" as a
group atrdthissspecifingtiam; ahlees etmenvisefiefgtedder gr oups and conpounds contai ns at

| east one CEO triple bond and can al so contain one or nore C=C double
bonds, and can, so far as possible, be either straight-chain or branched.
Unl ess dilkytaidess, ety at ed, al kenyl and al kynyl residues nmay have 2, 3, 4,
5 or 6 carbon atonms. Any cycloal kyl group, alone or as a structural el enent
of other groups, can contain 3, 4, 5 6, 7 or 8 carbon atons, preferably 3,

4, 5 or ",ﬁlkﬂaé@@rgr@lm as &Abtydteracelemadt ¢ f&itlk@rgfbtﬁm?for%&@mﬂle\ll'ﬂil@—%bs’uﬁﬂed‘»m S
der| ved from rouE(MSHrespectl ve

al ky nd "al k | "
appl i catlk¥h a”‘éﬁ% %V'k?lf‘ylg}'%?%‘y@%ﬂﬂ' %Qd é Hayl} Gansbe F'H%%PF%‘HFE@%WF gr oup
whi ch h@sar@ha&tdmlmsr&pé@rs@dnmyatad FRIFIRNe Obnt D @&%@n%aine@tpe@ Er oyl S- .
-S(0) - -S(0)2- -NR2 - _and -0- (wherein R2 is hydrogen or G salkyl). These
groups mﬂwtua@y heye Tezatndl 8 or bashqn atpps, "Alkgnyl sé@)@"oumod as (”@HEY@E‘NRZO-
CH2, - CERnflnt GHEher grol.lﬁ's B81RaiR S BRELPRRfe cArBEh-Sadof dAAbRWIRJS, rﬁr%rdaHmeEd al kyl

groups; Included thereof is a class of conpounds in which all alkyl groups
are uni gitkgrrsfpiobrchaipyqr branched. Double bonds can be in the cis- or trans-configuration.

"Alkynyl" as a group and as structural element of other groups and compounds contains at
least one C=C triple bond and can also contain one or more C=C double bonds, and can,
so far as possible, be either straight-chain or branched. Unless otherwise indicated, alkenyl
and alkynyl residues may have 2, 3, 4, 5 or 6 carbon atoms. Any cycloalkyl group, alone or
as a structural element of other groups, can contain 3, 4, 5, 6, 7 or 8 carbon atoms,
preferably 3, 4, 5 or 6 carbon atoms. "Alkylene" and "alkenylene" are divalent radicals
derived from "alkyl" and "alkenyl" groups, respectively. In this application, any alkyl group of
R, is optionally an interrupted alkyl group which has a methylene replaced by a member of
the group selected from -S-, -S(O)-, -S(O),-, -NR? - and -O- (wherein R is hydrogen or C;.
salkyl). These groups include, for example, -CH,-O-CH,-, -CH,-S(O),-CH,-, -(CH2)2-NR2°-
CH,, -CH2-O-(CH,),-. In one embodiment, there are no such interrupted alkyl groups;

included thereof is a class of compounds in which all alkyl groups are uninterrupted.

Aryl

"Aryl" means a monocyclic or fused bicyclic aromatic ring assembly containing six to ten ring
carbon atoms. For example, Cg-1paryl can be phenyl, biphenyl or naphthyl, preferably
phenyl. A fused bicyclic ring can be partially saturated, for example, 1,2,3,4-tetrahydro-

naphthalene, and the like. "Arylene" means a divalent radical derived from an aryl group.



"Aryl" means a nonocyclic or fused bicyclic aromatic ring assenbly
containing six to ten ring carbon atons. For exanple, C6-10aryl can be
phenyl , bwvpherwi2oaan napht hyl, preferably phenyl. A fuse@chirry@biososni ng can
be partially saturated, for exanple, 1,2, 3, 4-tetrahydronaphthal ene, and the
like. "Arylene" means a divalent radical derived froman aryl group. 7 -
For exanple, arylene as used in this application can be phenylene,

bi phenyl ene, napht hyl ene and the |ike. Hal ogen "Hal 0" or "hal ogen" neans F,
Cl, Br or I, preferably F or O, Hal o-substituted al kyl groups and
conpoun5§r§§%“®% %ﬁ?ﬂ?QPP?aﬁQNB@éW@WE@OBPaﬁ@ﬁﬁﬁﬁﬂﬂ%W%ﬁﬁﬂm”Wﬁé?eby in the
case ofngHMngh@amgh%g%@atlon t he hal ogen substituents can be identical or
different. A preferred perhal ogenated al kyl group is for exanple
trifluoronmethyl or trifluoronethoxy. Heteroaryl "Heteroaryl" neans aryl, as
definedFkQﬁknis application, with the inclusion in the ring structure of at
| east one Neteroatom noiety selected fromN, O or S, and each ring is
conprised of 5 to 6 ring atons, unless otherw se stated. For exanpl e,

C2het er | S j yl
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in thi Spéﬂﬂldg@ﬁéﬂedl’alkypgm\dpdﬁdr ‘ekrﬁhpl‘ehﬁldorcﬂﬁ]etaﬂ&ﬁmﬁtfluysr@mt‘pduﬁes a di val ent
radi cal. A fused bicyclic heteroaryl ring systemcan be partially
saturated, for exanple, 2,3-dihydro-1Hi soi ndol e,

1, 2, 3, 4He®drbalpydr o- qui nol i ne, and the like. Substituted Unless otherw se
indicated, the term"substituted" as used herein in reference to a noiety
nmeans that one or nore, especially up to 5, nore especially 1, 2 or 3, of

t he hydm&@rbawloméah@a@a'ag d'&ﬁhé%tl}ﬁ tﬁ\é%pbﬁo%ln@ﬁ%m tﬂgmw&nhlwe Ahg SRSt her
by the corresp ondlng1 nber of descri bed substituents. %ern1

"opt i on&f pileasipseihe r@@toma”gmaye&@lm%ﬁrw Me&her Suast eachtred I@ﬁomn@wgzﬁ& ut ed.
It willy, @frmgg%%e’unféé ﬂ%%é&%%‘?e& *F%Ley?éfﬁala' }ﬁ%&éﬁ'ﬁ?rggﬁ?lﬁ@é odid2BR! L1 ons

where they are chém ca possi erson s e art beéing
abl e t otribzoliedand tietltver Cmeﬁcmoarw’encladdeg/qmnoltnleea)aéi 4-tedtahydrovd uiradine, and the

| nappr oRkd L, eh&EIAR aNELN R thR dRBliddiGH LR Ybyridhyl, FurBRA Sk laSoryfOr

benzoxazolyl or benzo[1,3]dioxolyl, preferably thienyl, furanyl or pyridinyl. "Heteroarylene"
means heteroaryl, as defined in this application, provided that the ring assembly comprises
a divalent radical. A fused bicyclic heteroaryl ring system can be partially saturated, for

example, 2,3-dihydro-1H-isoindole, 1,2,3,4-tetrahydro-quinoline, and the like.
Substituted

Unless otherwise indicated, the term “substituted” as used herein in reference to a moiety
means that one or more, especially up to 5, more especially 1, 2 or 3, of the hydrogen
atoms in said moiety are replaced independently of each other by the corresponding
number of the described substituents. The term “optionally substituted” as used herein

means substituted or unsubstituted.

It will, of course, be understood that substituents are only at positions where they are
chemically possible, the person skilled in the art being able to decide (either experimentally

or theoretically) without inappropriate effort whether a particular substitution is possible. For



WO 2010/ 020610PCT/ EP2009/ 060611 8 - exanple, am no or hydroxy groups with
free hydrogen nay be unstable if bound to carbon atons w th unsaturated
(e.g. ol avonomyo2bands. Pharmaceutically acceptabl e The termpP2009/060611
"pharnmaceutical |y acceptabl e” as used herein includes reference to those
conpounds, materials, conpositions, ang/or dosage fornms which are, within
the scope of sound nedical judgnent, suitable for use in contact with the
ti ssues of human beings or aninals w thout excessive toxicity, irritation,

allergic response, or other problemor conplication, comensurate with a
r easonaBKAMBIEn@NINC/qrihyfroxy OrQyPs PHihSrasdierode0 Mgk ke HE%@?J?JHMUPFP £3PORot h

human apghweh@f Lnsiyrafidl BQS 8RfintNgsRRNdent |y Wiere two or nore noieties are
descri bed as being "each independently" selected froma |ist of atons or

groups, this neans that the noieties my be the same or different. The

i denti t yopofnLaChcARiLtYpthhet heref ore independent of the identities of the
one or nore other I eties. Conpounds The application relates to conpounds
as disclosed in WO 2004/103306 and US 2005/0014728, WO 05/000833, WO

05/ 10339ﬂe ?érmmghg%élcje%ﬁg’a(?ly a%c@ptatﬁgr@sol'f&e%sne%infir?c,rllmélsqefg‘lren%% t()A‘?hose

compounds, materials, compositions, and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of human beings or
animals without excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio. This term includes

acceptability for both human and veterinary purposes.
Independently

Where two or more moieties are described as being “each independently” selected from a
list of atoms or groups, this means that the moieties may be the same or different. The
identity of each moiety is therefore independent of the identities of the one or more other

moieties.
Compounds

The application relates to compounds as disclosed in WO 2004/103306 and US
2005/0014728, WO 05/000833, WO 05/103309 or WO 05/113330, e.g. compounds of
formula A1 or A2

><R3
R R,
Y i ><R3 Ik
A—_7
\W/o\ )\
N R,

Y

A1 A2

wherein

A is COOR;, OPO(ORs),, PO(ORs),, SO,0Rs, PORsOR5 or 1H-tetrazol-5-yl, Rs being H or

an ester-forming group, e.g. Cysalkyl;



Al A2 WO 2010/ 020610PCT/ EP2009/ 060611 -9 Wis a bond, Cl1_3al kyl ene or
C2_3al kenylene; Y is Cs_ioaryl or C2 9heteroaryl eg C3_9heteroaryl,
opt i onal lwoutmidiat ed by 1 to 3 radi cals sel ected frompoaiBrgemjosioth NO2,
Cl6alkyl, C _sal koxy; hal o-substituted G _sal kyl and hal o-substituted
Cl_6al koxy; Z is chosen from R6R6  _g_

W is a bond, Cqsalkylene or C,salkenylene;

Y is Ceqoaryl or Cygheteroaryl eg Csgheteroaryl, optionally substituted by 1 to 3 radicals
selected from halogen, OH, NO,, Cqsalkyl, Cisalkoxy; halo-substituted Cq.alkyl and halo-
substituted

C1salkoxy;

Z is chosen from:

\w/\/\/. \,‘\1/\/\*, \w/\/. \,‘\1/\* : *\NQ/ :
Rs Re

. \
SO O UL
YO L L “@
n WN\/\ HO)bN\/\ 3 \©v
N /O\* ;*/\w/\/*; *\N/&* ; *\NJV*; and *\N/g‘{jz
2 Re I‘Qe I‘Qe I‘Qe .

wherein the asterisks of Z indicate the point of attachment between -C(R;)(R4)- and A of
Formula la or Ib, respectively; Re is chosen from hydrogen and C,salkyl; and J; and J, are
independently methylene or a heteroatom chosen from S, O and NRs; wherein Rs is chosen
from hydrogen and Cisalkyl; and any alkylene of Z can be further substituted by one to
three radicals chosen from halo, hydroxy, Cqgalkyl; or Rg can be attached to a carbon atom

of Y to form a 5-7 member ring;

R is Ce0aryl or C,gheteroaryl eg Cs.gheteroaryl, optionally substituted by Cq.galkyl, Ceq0aryl,
Ce-10arylCy.4alkyl, Csgheteroaryl, CsoheteroarylCq4alkyl, Csscycloalkyl, CsgcycloalkylCq4alkyl,
Cssheterocycloalkyl or CsgheterocycloalkylCq.4alkyl; wherein any aryl, heteroaryl, cycloalkyl
or heterocycloalkyl of Ry may be substituted by 1 to 5 groups selected from halogen, C;.

salkyl, Cigalkoxy and halo substituted-C4¢alkyl or -Cq.galkoxy;



. " Re FFJ1lJ2; R6 wherein the asterisks of Z indicate the point of
attachnment between -C(R3)(R4)- and A of Fornmula la or Ib, respectively; R6
i s choserwbnomviyadnogen and Cl_6alkyl; and J1 and J2 ar ecirmpe@encmnt | y

met hyl ene or a heteroatom chosen fromsS, 0 and NR5; wherein R5 is chosen
from hydrogen and G _ol kyl; and any al kylene of Z can be further
substituted by one to three radicals chosen from hal o, hydroxy, C _ol kyl;
or R6 can be attached to a carbon atomof Y to forma 5-7 nenber ring;, Rl
is Cs_ioaryl or C2_9heteroaryl eg C3 _9heteroaryl, optionally substituted by
G _sal kyl, Cs_ioaryl, C6_10aryl Cl_4al kyl, C3_9heteroaryl,

C3_9het &, eanyE abikdl, hlo substiterad Qakiiy £, sfdnfrorad Qaking; addal kyl,
C3_8heterocycl oal kyl or C3_8heterocycl oal kyl al4al kyl ;" wherein any aryl,

het eroaryl, cycl oal kyl or heterocycl oal kyl of RL may be substituted by 1 to
S

5 group fr: i @ | h koxy Ay gl ;
substi t Ecta ‘Zﬁt’%ﬁggﬁ E?E'R%Brdéﬁgeﬁggf Sk@x@%&&v%ozkgl%f%%e%%m/ EE’%‘%E’/ TEELLTL 10
- 1-6adlKYl O U1 galKOXY;

and the N-oxide derivatives thereof or prodrugs thereof, or a pharmacologically acceptable

salt, solvate or hydrate thereof.

Further embodiments of the invention are described below. It will be appreciated that the
features specified in each embodiment may be combined with other specified features, to

provide further embodiments.

A is COOR;, OPO(ORs),, PO(ORs),, SO,0Rs, PORsOR5 or 1H-tetrazol-5-yl, Rs being H or
an ester-forming group, e.g. Cygalkyl. A is in particular COORs, e.g. COOH.

W is a bond, C4, C, or Csalkylene or C,salkenylene. In embodiments, W is ethylene.

Y is Ceqoaryl or Cygheteroaryl eg Csgheteroaryl, optionally substituted by 1 to 3 radicals
selected from halogen, OH, NO,, alkyl, alkoxy; halo-substituted alkyl and halo-substituted
alkoxy, wherein alkyl as a group or as part of alkoxy, whether or not halo-substituted, has 1,
2, 3, 4, 5 or 6 carbon atoms. Y is in particular phenyl or Cgheteroaryl, in either case
optionally substituted as aforesaid. Said aryl, e.g. phenyl, or heteroaryl group may have
one substituent, for example a single said alkyl substituent. An exemplary alkyl substituent

is ethyl. Halogen is in particular F or CI.

Z is a moiety as mentioned above, particularly a heterocyclic group as indicated in WO
2004/103306, e.g. azetidine, particularly azetidine joined to the remainder of the molecule
at the 1- and 3- positions. Also to be mentioned are: pyrrolidine and piperidine, in either
case joined to the remainder of the molecule at the 1- and 3- positions; and piperidine 1,4-
disubstituted by the respective moieties forming the remainder of the molecule. These
heterocycles are in some compounds N-substituted (1-substituted) by moiety A and

substituted at the 3- or, as the case may be, 4-position by CR3R;.



R2 is H G _salkyl, halo substituted G _sal kyl, C2_6al kenyl or C2_6al kyny;
and each of R3 or R4, independently, is H halogen, OH C _salkyl,

C _sal koxwoaniodmebaosubstituted Cl_6alkyl or C _sal koxy; pamadpéve/obbeoki de
derivatives thereof or prodrugs thereof, or a pharmacol ogically acceptable
salt, solvate or hydrate thereof. Furtper enbodinents of the invention are
described below It will be appreciated that the features specified in each
enbodi ment may be conbined with other specified features, to provide
further enbodiments. Ais 000R5 OPQ(OR5) 2, P 0R5)2 SOZORS POR50R5 or
1Ht et r &6 Cowglyl Or@gﬁﬁieﬁ‘b"‘r}dl egr CapRetesqasyl. orfionp %GBWE?O'@/@ saiy|. |, Cangepyl.
isin p@%ﬁda%&%l@p@@ngwet@rogryl %&teﬁ%?ﬁC&a%ﬂ@g @cloelk?lzc%cy%ﬂlwmﬂ %/IOr

C2_3al kenyl ene diments, Wis ethyl ene. i oar

C2 9het &MWC%@O@M Qh@tseh%ﬁrpﬂjydoﬂﬁfd@eﬁ wi; W@tﬁb@?f‘y @ﬂ@d‘%?r Oﬁryﬂ &ysloﬁﬂf&lll cal s
sel ecte e l0 and
hal o- suggt I %&?@3'% k(r;g{/g_'v&]n t?@“me(gsb%a%(é? owugkdgjrpgg%ﬁi)dé%f#@% %f&ébn

whet her C@salhcb,tChalkoxssamhalp@ue%tltuthé&zaalkxﬁ or 3;1-64lkoRy.olR1 1§ i patowWaaRkany| orY is
in part 'CCHetgrroa@.e(glMilonQI’y %Q&ﬁlﬂfeﬁaééllaforlegal it %r |nC§?ﬁ1eOBh1‘085'iﬁlen %HQSM tuted
as af or egali ai d aryl’, e.g. enyl eteroaryl grou ave one
subst i t gelpstituents s@mta@lﬂerraostiqm@llsehalaradlbaﬂltkwi ailtyﬂ)@tai/mgénﬂ 3 Adh, @meﬁrwlaeboy!

al kyl s t t i u iety
s Went PER QR itafh iRy, FBOOIEN,  Balb BuBRitES bBINT 8he el fith,
2004/ 1033B48ituted @s- gaz:mtallldi feeg. Qa:tdﬁe&jd) ot yx&mpﬁelml nneyjmm@detaptubmilyrrmm nder
of the m)l

3- ;
oyrrol i anngg Pneriu aed e aplE (Es il RuCf BRI RRRE Bom e
nol ecul ghatylahe Chs (@g.CsByclipalkyltgrauns; Rarislirpddpes cdhﬁ@ﬁs%edylwmhetequ by

the respectiv ieti sform her mai nder of the nol l.e.

ot er ocyenEuagy MeRvs S SRRt SN BBk Bt catibet PrifRiomey I ety
A and syhgbhdxiipRenat the 3- or, as the case may be, 4-position by OR3R4.
VO 2010/ 020610PCT/ EP2009/ 060611 RL i s Cs_ioaryl or C2_Y9heteroaryl eg
C3_9heteroaryl, optionally substituted by C _sal kyl, Cs_ioaryl,

C6_18ar @ @H‘l@ kyl, Hako SRR T alkmaﬁb | QAN |5H¥ | KMy, Whether or not
C3_8cycl oal gaycéh '8cycl oal kyl Clyéfal kyl, ﬁ3&2hetoeérfsoc%lrﬁﬁlﬁoal kyl

C3_8het eﬁk@ ﬁtbtalel@" ey tharefgre; havRet et - #hyp &F §1carbrny atogr yR: 'S:V'CH)QJH‘FLI&% or
het er ocydyaal kyl of R1 may be substituted by 1 to 5 groups selected from
hal ogen, CI 6a1ky1 Cl 6al koxy and hal o substituted-Cl _6alkyl or
-Cl_6alkoxy. RL is in partl cul ar phenyl or CGheteroaryI optionally
substi t f 0 gu ok, U
i g et i T L PR S M e S
car bon aumtee@eawh ¢r1 Gosadioxy hplkyl, vdisthesnerl hat hraid)—eutssjlbeeq'i tandéd paenpil  and

opt 1 onabltuiahgy SBSEIS e 1S3 BOUCkoal Kot oY KODRKH ol B RGP ©

R1 may ave ‘one optrona Substitu e ro I‘onal |'y
hal o- subsamplat edcfcyndiep@ndmtb't yesél, dux—tlmbnfrmmhph@nyrhalwsdbﬂmsted methyl In

(e.g. CB)cycl oaI S in sone conpounds phenyl or Cé6heteroaryl,
parti cu%)gx ylar hér?nfj 43'“% %?tﬁtl?gé_t?l tuted as aforesaid, as in the case of

3-trif|uoronethy1 4- cycl ohexyl phenyl .
A preferred compound useful for the purposes of the invention is 1-{4-[1-(4-Cyclohexyl-3-

trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid:

Further compounds useful for the purposes of the invention include:



R2 is H G _sal kyl,

hal o substituted G _sal kyl,

C2_6al kenyl or C2_6al kynyl .

Al kyl , whether or not hal o-substituted, may therefore have 1, 2, 3, 4, 5 or
6 car bon wOaum/26d0i s in particular nethyl. Each of R3 @ou/HR4909/060611
i ndependently, is H, halogen, OH G _salkyl, C _sal koxy or hal o substituted

C _sal kyl or G _sal koxy. Al kyl,

hal o- substi tuted met hyl.
preferred conpound usef ul
1-{441- (4- Cycl ohexydo3-

I

trifluoromethyl-benzy
ic acid:

Table 1 of WO 2004/ 103306.

g
3

Nur poses |of the
Z

Xyi m ngy-ethyl]-2-eth

whet hejo or not hal o-substituted and/or part
opf al koxy, may therefore have 1, 2, 3, 4, 5 or
may by way of exanpl e each |ndependently be H, hal ogen,
In part cul ar,

6 carbon atons. R3 and R4
met hyl or

R3 and R4 may both be H A
nvention is

-nzyII-azetidine-S-carboxyI
df’s>~of the Exanpl es and
60611 - 14 -



parent conpound which contains a basic or acidic noiety by conventi onal
chem cal nethods. Cenerally, such salts can be prepared by reacting the
free aci dworotaresthor ns of these conpounds with a stoi clrcomerredoos@mmmunt of
the appropriate base or acid in water or in an organic solvent, or in a
m xture of the two; generally, nonaquepyis nedia |ike ether, ethyl acetate,
et hanol, isopropanol, or acetonitrile are preferred. Lists of suitable
salts are found in Rem ngton's Pharnmaceutical Sciences, 17th ed., Mack
Publ i shi ng Conpany, Easton, Pa.,_US, 1985, p. 1418, the disclosure of which
i s hereby incorporated by/sfer€ndge; see al so Stahl et al, Eds, "Handbook
of Pharnmaceutical Salt 3~ Se o andlise” Verl ag Hel veti ca
Chi mi ca Acta and VVIey CH, 2002. The d|scl hus ;i ncl udes

5 conpounds wherein the
parent conpound is nodified by meking acid or base-salts thereof. For
exanpl e the conventlonal non- c, salts or the quaternary ammoni um salts
whi ch are forned, I aci ds or bases. Exanpl es
of such acid addltlo ts in cePat® qdi pate, alginate, aspartate,
benzoat e, benzenesulfon te, , but si{trate, canphorate,
canphor sul f onat e, cycl opent anepr opi onat e, :agte, dodecyl sul fate,
et hanesul fonate, fumarate, glucoheptanoate, glycerophosphate, hem sulfate,

hept anoat e, hexanoate, hydrog hydrobronlde hydr oi odi de, 2-
hydroxyethanesulfonatmo\%a£BEte, pesul fonat e,

2- napht hal enesul fonate, micoti anoat e, pecti nate,

persul fate, 3-phenyl propPonate, picrate, pivatabe nropionate, succi nat e,
tartrate, thiocyanate, tosylate and undecanoat e! i
ammoni um sal ts, aIkaI| netal 3 such as sodluntand pot assi um salts,
al kal i ne earth netal ts sMch cal g and gnesiumsalts, salts with
or gani ¢ bases such as C ohe Vi nlﬁe<%al et hyl - D- gl ucam ne, and
salts with am no aC|ds s ch as® arglnlne | ySipe d so forth. Also, the
w th such agents as

| oner al kyl halides, such as nethyl ethyl, prop and butyl chloride,

brom des and i odi des; |aI tes I|ke dlnethyl di et hyl, dibutyl; and
di anyl sul fates, IongHo aI| Iauryl nyristyl and
stearyl chlorides, bront es ard |od|ues ar | halides i ke benzyl and

phenet hyl bronides and dthers. The invention es prod rugs for the
active pharmaceutical species of the invention, exanple in which one or
nore functional groups j;;?iﬁ‘: >y {d or derivatised but can be converted in

vivo to the functionalogr as 3
convertible in vivo to tjhe freeg’a |d OPI
to the free amno - 150 group. The term "
represents in particular conpounds which are rap transforned in vivo to
the parent conpound, for exa |l e, by hydrolysis imn blood. A thorough

di scussion is provided in d V. Stelha Pro-drugs as Nove
Del i very Systens, VolHO oSy un?Serles Edward B. Roche,
ed., Bioreversible Carrigrs |nF[ng

i can PR&r maceutica
AssOC|at|on and Perganon Press, 1987; H Bundgaar d, Design of Prodrugs,
El sevier, 1985; and Judkins, et al. Synthetic Co

wani cati ons, 26(23),
4351- 4367 (1996), each of N j ncorporated her ei n by ref er ence.
Prodrugs therefore inokn%exgtugs ¢ yret

transforned into a revergible rivative thg

enal group which has been
Typically, such prodrugs
are transforned to the aftive drug by hydrol As exanpl es may be
mentioned the foll ow ng: Functional G oupReversi derivative Carboxylic
aci deEsters, including e.g. alkyl and acyl oxyal kyl esters; am des
Al cohol Bsdoets,be madntidnéd) age gothsulcbaipeandsnaf phespkahgles asnd Table 1 of WO

2004/103306.

case of protected am nes,
as used herein,

Compounds of the invention may be in the form of pharmaceutically acceptable salts. The

pharmaceutically acceptable salts of the present disclosure can be synthesized from the



wel | as carboxylic acid (e.g. alkanoic acid) esters Am neAm des,
carbamates, imnes, enam nes, Carbonyl (aldehyde,' m nes, oxines,

acet al s/ kwbabmyo2e610l esters, ketone)oxazolidi nes and t hipezmredtodsoses
Prodrugs al so include conmpounds convertible to the active drug by an

oxi dative or reductive reaction. As exgyples may be nentioned: Oxidative
activation N and O- deal kylation Oxidative deam nation N oxidation
Epoxi dati on Reductive activation

parent compound which contains a basic or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by reacting the free acid or base forms of
these compounds with a stoichiometric amount of the appropriate base or acid in water or in
an organic solvent, or in a mixture of the two; generally, nonaqueous media like ether, ethyl
acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of suitable salts are found
in Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa.,
US, 1985, p. 1418, the disclosure of which is hereby incorporated by reference; see also
Stahl et al, Eds, “Handbook of Pharmaceutical Salts Properties Selection and Use”, Verlag
Helvetica Chimica Acta and Wiley-VCH, 2002.

The disclosure thus includes pharmaceutically-acceptable salts of the disclosed compounds
wherein the parent compound is modified by making acid or base salts thereof. For example
the conventional non-toxic salts or the quaternary ammonium salts which are formed, e.g.
from inorganic or organic acids or bases. Examples of such acid addition salts include
acetate, adipate, alginate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate,
citrate, camphorate, camphorsulfonate, cyclopentanepropionate, digluconate,
dodecylsulfate, ethanesulfonate, fumarate, glucoheptanoate, glycerophosphate,
hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, lactate, maleate, methanesulfonate, 2-naphthalenesulfonate,
nicotinate, oxalate, pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate,
propionate, succinate, tartrate, thiocyanate, tosylate, and undecanoate. Base salts include
ammonium salts, alkali metal salts such as sodium and potassium salts, alkaline earth metal
salts such as calcium and magnesium salts, salts with organic bases such as
dicyclohexylamine salts, N-methyl-D-glucamine, and salts with amino acids such as
arginine, lysine, and so forth. Also, the basic nitrogen-containing groups may be
quaternized with such agents as lower alkyl halides, such as methyl, ethyl, propyl, and butyl
chloride, bromides and iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl; and diamyl
sulfates, long chain halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides

and iodides, aralkyl halides like benzyl and phenethyl bromides and others.

The invention includes prodrugs for the active pharmaceutical species of the invention, for
example in which one or more functional groups are protected or derivatised but can be
converted in vivo to the functional group, as in the case of esters of carboxylic acids

convertible in vivo to the free acid, or in the case of protected amines, to the free amino



Azo reduction Sul foxide reduction WD 2010/ 020610PCT/ EP2009/ 060611 - 16 -
Disul fide reduction Bioreductive alkylation N tro reduction. Also to be
ment i onedweomakedol i ¢ activations of prodrugs are nucl ectriE®eo@oticrat i on,
phosphoryl ati on activation and decar boxyl ati on activation. For additional
information, see "The O ganic Chem strysof Drug Design and Drug Action", R
B Silverman (particularly Chapter 8, pages 497 to 546), incorporated herein
by reference. The use of protecting groups is fully described in
"Protective Goups in Oganic Chemstry', edited by J WF MQm e, Plenum
Press (9%¥HB) Th&ﬁﬂrm FﬁF%‘i"é'@t o5 &'seg Hae |”?Pr€§%iﬁ$1I”&%W@fé@ﬁ?oun%wh'éﬁlaf‘? on, T
waG een%pﬁﬂl?tr@m%%@m \Wd tSXhé Bér%hﬁ&in%t%di%98%&mpl$h&5$hydrél wshr{ blB@d A
appreci ated by those skil he art %/
deri vat ﬁhﬁé@umdlm@oﬂﬁj@r%weﬂ Ifrerﬂlgucwndé/ ﬁé@}lanBto @f@gsésﬁlowd?%erdl ogi cal
activit ughy @,ﬂﬁﬁ X a y or
orally, %g?%n}%hg?leg ?g?he%&afeﬁ mh?é(tg{]%’j O%thg If%g@r% ggrn%’%%] ?rbl%
i nvent i &arngns tthwgéDqﬂuﬂ Aarsicag Poatnhacegtical esodaton MrﬁwaamvreEreﬂsm%?
t her ef or ' - of 11 j conpounds
are mcl'ﬁ%@ﬁ&%g qﬁ%d [P egﬁs@dﬁ%g%fgst ﬁ‘gbg?é??é@ﬁa}g_bdhﬂg, é{ea?'cé}}n%qic
Communications, 26(23), 4351 -4367 (1996), each of which is incorporated herein by

reference.

Prodrugs therefore include drugs having a functional group which has been transformed
into a reversible derivative thereof. Typically, such prodrugs are transformed to the active

drug by hydrolysis. As examples may be mentioned the following:

Functional Group Reversible derivative

Carboxylic acid Esters, including e.g. alkyl and acyloxyalkyl esters;
amides

Alcohol Esters, including e.g. sulfates and phosphates as

well as carboxylic acid (e.g. alkanoic acid) esters

Amine Amides, carbamates, imines, enamines,
Carbonyl (aldehyde, Imines, oximes, acetals/ketals, enol esters,
ketone) oxazolidines and thiazoxolidines

Prodrugs also include compounds convertible to the active drug by an oxidative or reductive

reaction. As examples may be mentioned:

Oxidative activation
¢ N-and O- dealkylation
¢ Oxidative deamination
¢ N-oxidation

¢ Epoxidation

Reductive activation
o Azo reduction

e Sulfoxide reduction



Some groups nentioned herein (especially those containing heteroatons and
conj ugat ed bonds) may exist in tautoneric forns and all these tautoners are
i ncl uded wo 20fw28c10pe of the disclosure. Mre general | ypCr@aPro®pemies nay
exist in equilibrium as for exanple in the case of organic acids and their
counterpart anions; a reference hereinigdo a species accordingly includes
reference to all equilibriumforns thereof. The conpounds of the discl osure
may al so contain one or nore asymmetric carbon atons and may therefore

exhi bit optical and/ or diastereoisomerism All diastereoisoners may be
separat ed usi My EEwWidstedHAPNt echni ques, e.g. chromatography or fractional
crystal lisation. gihgq)aid gmgl ﬁérﬁrem soners nmay be isol ated by separation of
a racemc or ot her m xture 1@‘ t he conpounds usi ng conventional, e.g.
fractional cryst dlitta mductom. or HPLC, techniques. Alternatively the desired
optical isomers may be nade by reaction of the appropriate optically active
starting materials under conditions which will not cause racem sation or

epi mer i $dol 6o ,beomehnyiortker iasamiembli@ra,cti\fajibnexﬁrrpdoelrugst hrea nhdmtdmi laaﬂivaa'oh d

foll owed, b 2010/.020610P EP 00 /060611 ar n of.
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racemates; in this regard, particular reference is nmade to the specific
conpounds listed herein. Gegnetric isoners nmay also exist_in the conpounds

of the B_F‘%éJéﬁIOf Aradeqtipg @F@psﬁ@”ﬁrd@%?ﬁeddi‘sc'lo&qw% Groirsamiirae’s GRS i ous

geonet r kgitdP Yyel SwaprdMEDRTis! @Eanhhﬁ'P%gs E)@gk)t b - wo@éﬂnt/@ee@rub@nge@wah.cof
substituents around a carbon-carbon and e5|anates such i soners

as of tR¥ntpess . @%@HF'D@J&YG&?”%&%%V\&% W@yn*ﬂtezscwrr@s &2t s

substituents on the sane side of the carbon--carbon doubl e bond and the
term"E' represents substituents on opposite sides of the carbon--carbon

doubl e Bbuel.it WHeedipecinied by these ekiledin the etidesy. alfhoughpreiected dervatives ohe
defi ned )

accept ab? %?&th %Clgéeilgrlg@kag/r@dg*ﬁgefé%gﬁ?g%%o' %b hQ&@ﬁgﬁ%gg&ﬂ Qrﬁ%} 'ﬁ%s and

t heir t datadméristeesl, foslekamplesnansntarade or oiailly. landiperratiermetabolisatiirotne kadg
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provi di ng]fozrirR %mgghﬁ&mﬁtﬁﬁ%&em'& Wh ?ﬁiaF &ielxr%ﬁsa?? g%&%ﬁ‘d‘?ﬁ ﬁdﬁﬁq@%\[{%ﬁ such a
conmpoundre @yrﬁf@esaxam‘ﬁlw afbprpd[ugd's Nhgrobmgswﬂtﬂee@&ssedechsordm&mdstmw in the
pat ent s BIC tions refe ery ed above, e.g. WO 04/103306 and US

D005 0o Tt il R Sees PR ERBkaPRuceut i oal  For mui ations

Some groups mentioned herein (especially those containing heteroatoms and conjugated
bonds) may exist in tautomeric forms and all these tautomers are included in the scope of
the disclosure. More generally, many species may exist in equilibrium, as for example in the
case of organic acids and their counterpart anions; a reference herein to a species

accordingly includes reference to all equilibrium forms thereof.

The compounds of the disclosure may also contain one or more asymmetric carbon atoms
and may therefore exhibit optical and/or diastereocisomerism. All diasterecisomers may be
separated using conventional techniques, e.g. chromatography or fractional crystallisation.
The various sterecisomers may be isolated by separation of a racemic or other mixture of
the compounds using conventional, e.g. fractional crystallisation or HPLC, technigues.
Alternatively the desired optical isomers may be made by reaction of the appropriate
optically active starting materials under conditions which will not cause racemisation or

epimerisation, or by derivatisation, for example with a homochiral acid followed by



The conmpounds of the invention will normally be adm nistered orally,

i ntravenously, subcutaneously, buccally, rectally, dermally, nasally,

t racheal Iwo 2broanedival |y, by any ot her parenteral route, pas/ERRON&I61DI nasa
spray or via inhalation, The conmpounds may be admi nistered in the form of
phar maceutical preparations conprisingqprodrug or active conpound either as
a free conmpound or, for exanple, a pharnmaceutically acceptabl e nontoxic
organic or inorganic acid or base addition salt, in a pharnaceutically

accept abl e dosage form Dependi ng upon the dlsorder and patient to be

t r eat ed SaRRI2HIPEOTBE Hi@sreaRi G VARYaSRY, canMeNtonahBeRRS Gris HiEy: be

adni ni Skﬁfo%t@g}raylﬂfdﬂe'ﬂglhgé’)sﬂﬁsteré@%cﬁ@ér@%@@ﬂ@l%@EWtﬁpa%)gécQﬁ:Qﬁlﬂe 18 -
Typically, therefore, har maceuti cal conpounds of the invention may be
admi ni sdieleguigr AV hgr e@rs'wﬁ @ﬁ@@loéfl'qrw(j‘aﬁtﬁf@ﬁ?re'ﬁéﬂ!qcﬂﬂse@sth@lgtﬂoﬁérﬁeﬁl'w refers
to nmodeg,afrs %%tﬂéﬁéﬁa%brﬂ@r"&?o%t rBSJnHFéeahé‘Brsé\@éb%'aﬁes n'i‘Erﬁ@ Srgl ar,
intraperitoneal, Intrasterna cutanéous and I ntraarticul ar |nject|on
and i nf ogi‘tlohl)artaﬁeran¢mmmadent0tth@sn%fé: esfmpaaindelistagdiheteis, such as humans, the
conpounds may be adm ni stered alone as an alternative to adninistration as
conpositions in conbination with pharmaceutically acceptabl e diluents,

exci pi ef@esnmetricciapmersrrsay st aaist iddsagenpevalsof Hfe presént aisclogueediTbapsesent t he
phar mac LS _lLpvent| . obtain
P oudclsF e ERERRTy s B85S b BbSmERE TS AR s A 81 Ry g g

desir edthdmra@emantofrsampmusetsfamourw qoaarbbnmiaﬂuonpmublemOnd@mdmesnghateesucIand
node of . adm ni st sel ect e

ottt ¢S R oh B B AoiaB Bl G e RN Sure Zofetinanis SHRILeBR o hE®
severi t yamb sideeoftion darbborcdiesrndodbiebbmtiamhthettéren tEMepieksonts anbstidrs onedi cal
hi story of the. patient being trea e However, it is within the skill of
the art OPROLESqes S SOT ks boid | evel s 1 ower than required to
achieve the desired therapeutic effect and to gradually increase the dosage
unti | the desired effect is achieved. In the treatnment, prevention,

cont r ol hafsciasHg hereforsringlfies, phyvaint Srms Jyhpdsiinest campRindsnior grample

neur oparahy tabmaP Bf %H&'pﬁbﬁnéﬂdbﬁﬂ@&ly' Qﬁé@bta\Me‘ LalgeReirabtiy dPetRdtomriaft BftHeo 500
ng per kg pati ent body wei ght F ch can be admi nistered in single

or mul t A 'reedd%&ounvﬁ@nad@%@u ﬁaﬁe\’YP”b%S sihstaNces Which, HpeedmisistialPRg per

day; e.gre leg’ro(/l@l lléktlylgpln'aﬂ}é&g' zp%mgé‘lYndﬁsawlﬁe%bét%vg%%ﬂ@vlélﬁg%l may
be about O. g% per about 0. 00 ng/ kg per day, " or
about 0spegies \sblcrme/wr%t@ro @agstmg/wemuﬂlbrlhmwﬂawé atwmwdge may be 0.05 to

0.5, 0.5to 5 o0or 5to 50 ng/kg per day. For oral admnistration, the
conpositions may be provided in the formof tablets containing 1.0 to 1000
m | |igr Sypthelsis he active ingredient, particularly 1.0, 5.0, 10.0, 15.0,
20.0, 25.0, 50.0, 75.0, 100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0,
600. 0, 750.0, 800.0, 900.0 or 1000.0 mlligranms of the active ingredient.
The conjbamdmpoayddeagde syrdhesised andesariegd retheopatént spetificatiers eérentay,

br ovi de P gt iR 04 1eEPaBne B 2eiER28 %0 28107 020610PCT] EP2005/ 060611

- 19 - According to a further aspect of the invention there is thus

G scl osAoBrPIrar &P lP nas oA EREHBLRLE | cal |y accept abl e adj Uvant.

di luent or carrier.
The compounds of the invention will normally be administered orally, intravenously,
subcutaneously, buccally, rectally, dermally, nasally, tracheally, bronchially, by any other
parenteral route, as an oral or nasal spray or via inhalation, The compounds may be
administered in the form of pharmaceutical preparations comprising prodrug or active
compound either as a free compound or, for example, a pharmaceutically acceptable non-
toxic organic or inorganic acid or base addition salt, in a pharmaceutically acceptable
dosage form. Depending upon the disorder and patient to be treated and the route of

administration, the compositions may be administered at varying doses.



Phar maceuti cal conpositions of this invention for parenteral injection
suitably conprise pharnmaceutically acceptable sterile aqueous or nonagueous
sol uti onswodbmpro@bons, suspensions or enul sions as wel lpcagEpstsnslce1 powder s
for reconstitution into sterile injectable solutions or dispersions just
prior to use. Exanples of suitable aqugpus and nonaqueous carriers,

di luents, solvents or vehicles include water, ethanol, polyols (such as

gl ycerol, propylene glycol, polyethylene glycol and the |ike), and suitable
m xtures thereof, vegetable oils (such as olive oil) and injectable organic
esters such as ethyl oleate. Proper fluidity can be maintained, for

exanpl e;r H}éaltyh@néi‘él%ré)fthé%ﬁéﬂn‘f&eﬂﬁéa@%bﬁp%u%@f fh% |h\?éHtlbh' By aﬁhﬁnstered
nalntenance of the reqU|red particle size in the case of dispersions and by
t he useo(ﬁ”y:@upﬂ%‘ieﬁﬂﬂys( parpeigeally oapBEsd NeSAY. FAiGrSdP swwdes of afimlr&ﬂwomﬂhschs uch
as_Pr €S el VifiralRbhid.NIn @SR chiar STt ShébRghl A0 RASe R guﬁaﬁsﬁédﬂu@ agant s.
Prevention of the action of m croorganisns may be ensured by the 1 nclusion
of vari digadieulapdejeetidnapndrirfusinn) f-QJﬁg'@EPStaglélnth§ cdsgr okeenogyl @nlmgﬁr sbelm,as

ol or obWLAARL, 06 BAEBGhaSALD L Aftflsida dBK-Asol B ARRL BN MAALR ﬁ'a‘éde

i sotoni ¢ agents such as sugars or so or| or exanple. Prolonged
absor pt compositidrise in rjogdirsdtion wﬂlarmimrmacetdalallyf cacnewtabiebéllttﬂntmgmcimematorby

t he |ncI%r§Ie on of agents (for exanpl e al um num nonostearate and gel ati n)

whi ch dé ay absorptlon In sone cases, in order to prolong the effect of
the drug, it is desirable to sl ow t he absorption of the drug from

subcut anepu i ntramus tion. may. be.a hed hy, the
con ot DR RRead IS Hefife Y ETEn R e 1 PndRasR e AP S  ser
wat er silvehiidd may Odeariad &o0hs ab bEgM iapnambuiithef dfeugcttvbedfbrﬁWIﬂﬂdQ tbalols its
rate of dissolution ich, .in.turn de stal size a

L2 et ol FTRANE AP RERRYS e tusio Dt et EePRE Sot PamicdR R By et ehaanops:

admi ni stag @rd)dérdfgadhﬂrﬁlgﬂrétﬁ)nacrﬁ@ ‘Blecelaarbshye tvebnlivdepen®Lpshi sieactivitg of e dr ug
in an oil vehicle. rE}eectable depot forns are SU|tabI%6nade b%mfornln

mi cr oen@aPSHRE CARPPINde dheprouie el AATHGISITAliaN. dfe e ibbP'dNB SPYFHiPE Deipg treglelnp e

pol yl achhéereP@ndtlonpldl fir nfeddraneisiogy SR8 phtiénhtbaidgCrdtted Hevdver, FPt% Wi and
the nature of the particular polynmer enployed, the rate of dru

2010/ 02¢E191CeT @Pﬁbtﬂ gsietpses obine. anéq%’@gétdféﬁl%@w@bmweﬂé'(ﬁe%@aﬁﬂ'% of
ot her biypdegsa QQPér%p&Wd’éWerc? ah(ﬁ‘% yeeuam M@@a&@%ﬁﬁa“g}e #iflthe desired effect

pol y(anhydrides). Depot injectable forrulations may also prepared by

ent rappisff@PWErYéddrug in |liposones or m croenul sions which are conpatibl e

wi th body tissues. The injectable fornulations can be sterilized, for
exanple, by filtration through a bacterial-retaining filter or by

i ncor poﬂratthelgr@treehﬂ i reyentiage gpstroln anrediofadiom of allewiptiore of od i symuderpost i ons

whi ch C % r?e%% &l oh 48 %@ﬁfa%&goée{be%\?él \Wil? WU Sy B aBERY.0F 1500 frg

|njecta ia j pri or use.
per kg patient body Welght per day which can be administered in single or multiple doses.
The dosage level may be about 0.1 to about 250 mg/kg per day; e.g. about 0.5 to about
100 mg/kg per day. A suitable dosage level may be about 0.01 to 250 mg/kg per day, about
0.05 to 100 mg/kg per day, or about 0.1 to 50 mg/kg per day. Within this range the dosage
may be 0.05 to 0.5, 0.5 to 5 or 5 to 50 mg/kg per day. For oral administration, the
compositions may be provided in the form of tablets containing 1.0 to 1000 milligrams of the
active ingredient, particularly 1.0, 5.0, 10.0, 15.0, 20.0, 25.0, 50.0, 75.0, 100.0, 150.0,
200.0, 250.0, 300.0, 400.0, 500.0, 600.0, 750.0, 800.0, 900.0 or 1000.0 milligrams of the
active ingredient. The compounds may be administered on a regimen of 1 to 4 times per
day, preferably once or twice per day. The dosage regimen may be adjusted to provide the

optimal therapeutic response.



Solid dosage forns for oral adm nistration include capsules, tablets,
pills, powders and granules. In such solid dosage forns, the active
conpound we 2bypizea@bl y m xed with at | east one inert, phacraEpeawiocmii y
accept abl e excipient or carrier such as sodiumcitrate or dical cium
phosphate and/or one or nore: a) fillegfg_or extenders such as starches,

| act ose, sucrose, glucose, mannitol and silicic acid; b) binders such as
car boxynet hyl cel | ul ose, al gi nates, gelatin pol yvi nyl pyrrol i done, sucrose

and acaci a; c) hunmectants such as ycerol; d) disintegrating agents such
as agar Aﬁ@%ﬂ'”gc@l 2i furheraPIRechok th%dﬂvﬁt‘BorbrthEtrﬁanBﬁs Srafidad apgmmpecuicald,
certai nC§Mbb§%@ﬁtC%@ﬁtgs§@bMﬁbW 8RR fscléBurs h WahPRufctl @l Q'd?ﬁrrﬁﬁ@dtuéal@um
as paraffin, f) absorption accel erators such as quaternary anmoni um
conpoundseerigblaadivvany. dilyent & aaégs- as cetyl al cohol and gl ycer ol
nonost earate; h) absorbents such as kaolin and bentonite clay and i)
| ubricants such as talc, calciumstearate, magnesium stearate, solid
pol yet hyhaieaggiutiead| eompnsiionsn df abisyinventlonafos ranenterak injeetiont sidtablyf comprisehe
case of jgansi a d I S 0
bufferlﬁg ageﬁ?@m” P&%&E%%%O§?@%O%§“&QE qﬁiﬁ?ﬁaﬁﬁ%ngggﬁﬁﬁhg s%gﬁaggﬁgloyed
as fill engpangiopsior eautbidnaras- well aedtegkel rat\/vders:@:psenmstlmnom@t@atehleenjecngtent s
as | act h r ye

yool . SRSl S airestaRt 1 &EpYS! b, G- 1L hnfG: PERuRRFUR AR i o
The di ssaﬂrlets cdtiuamtel sslvems drl\mht<m}k mslutle watsr |ejleartaltgolwsl(an'@ as glycercft

Roent <. Pt Ml FREMD I R B EheulRE). 4R RBPUR Mok i BeGr GEbeEBle

sor bi t anild glutly agolivk euatamﬁsméetagle sgdric estorst guchlagadtie) plead. yriobgt fnditygdancol |

pol yoxyet hyl ene h enat or oil | yoxyet hyl ene sor bi an fatty

Do 1 es Ber B se e anERe i By vt 1nsrBOnd TR S8, & gt byl ki

et hers, npmtgesncet dsfytheneqaalrdrd/ b@hereyéuzet.nerﬁ@ ,caﬁeloyejtsmétm ghy &9l thé aldeyofaci d
esters, EOl oxgethylene al kyl am nes, pol yoxyet hyl ene al kyl thioethers,
onoxyé ﬁ?¥ pol yoxypr opyl ene copol yners, pol yoxyethyl ene glycerol fatty
acid esters, pentaerythritol fatty acid esters, propylene glycol nonofatty
acid esters, polyoxyethylene WD 2010/020610PCT/ EP2009/ 060611 -21 -

pr opyl eﬂ@e@ FEBIPORHEPISY atetyyalaeu ePnEadt aduvapis| Gty as rpeaTatygr metg paents. aci d
esters, efn%isﬁf%m?%tg@n@l dndl @b H&%geﬁt@dP@vgb{ﬂlcﬁ‘%ﬂﬁe %h&rﬁ@ﬁ mRkdSo@sHs A
salts there . chenodeoxycholic acid, cholic acid, deoxycholic acid,
dehydr o@ﬁcﬁﬁséreéicb!d thehénchigians o wméfant@ﬁ@tegwy@tdﬁéntfwng%mqene dongxarle

t her eof i t S i reyle syl atty
acid so stajbgm ﬁnyﬁ§ P%gﬁla?gésﬂe\@ E&?Qh%édphgtqﬂ%ﬁglgté %%r%hrgggﬁgt@dsﬁug%%ts tople acid
salts otagetzstswcanam@ugarsd@ sqmumtmmeariornexa;Mp armlorweldyaabmtoernfam

am nocallaisiis R aPIRRRL By o b 1 feh AR FRRCHE, BUERITY A5Rkalg o

capsul esxampplelaymianah rgormsmaeatecaad getatlpywpaheielamatbhombaml ngs and shel | s such
as enteric coatings and other coatings well known in the pharnaceuti cal
formul ating art. They may optionally contain opacifying agents and may al so
be of alrcerrpmsbasieenirsmdlerttloaproldrr@ytneeéfeﬁase)ftﬂhe drayj iteisi dapiradieetat oy thel v,

or preferentjally, cert ai of the intestinal. tract,_and/or in

del byed SPEERIG of tanpes o’ shulinend® compuamiRener Trierlste. Ui R o°
subst aneesonpidha@pghe Tbe oiet ligued eogm(asndaafrmystahrse)orbembrphous materlal with

m cr o- encapsul| at e t riate, th one or

Sbove. mBRe BAsh UL crite rofhBl SRt Bt e ey BeeTds PPoRI alePled
form farsselasPivBich! infBn, Rfayieperdiupes crybillbize aAa ARGl fFmf Aiteiadlely,
adni ni stration include harnaceutlcall accept abl e enul si ons, sol utions,

suspensfglzyed §9$%B@°%ﬁfda epregterally agmigisigred e O He aﬁ%‘tmﬁ)@hﬁ%%&ﬁ%%"”gt he
l'i quid @p§@ﬂ@ngm§m§3&@é,ﬁgﬁbﬁwgmb@ert di luents comonly used in the art
such as water or other solvents, solubilizing agents and emul sifiers such
as et hyl aIcohoI i sopropyl aIcohoI ethyI carbonate, ethyl acetate, benzyl
al cohol 1 M?Ude Gi¥eRAL Sre &ftgﬂyln%b% 9) 26FAn n%cr%epbg@éh%qﬁaﬂlk¥§9t the Y r?tnhyl
fornanld In particular, cottonseed groundnut, corn, germ ollve,
castor, bmddg@égelﬁeoctﬂm@’; fogle}@@ptﬂ pOlY'é@tld@l'Qﬁdhrgb)tQ@tlfﬂer taepandjo@@lloon the ratio

poneth t C !

PoLYeLet %y 81 6Py ARE, hENuBCl e SRR RPN LAORAS XKW B g
adjuvants such as wetting agents, enuIS|fy|ng and suspendi ng agents,
sweet eni ng, flavoring and perfum ng agents. Suspensions, in addition to the
active conmpounds, nmay contain suspendi ng agents such as et hoxyl at ed

i sostearyl al cohols, polyoxyethylene sorbitol and sorbitan esters,
ntcrocrystalllne ceIIquse alunlnuntnetahydrOX|de bentoni te, agar-agar,

S o, S " Y



WO 2010/ 020610PCT/ EP2009/ 060611 - 22 - Conpositions for rectal or vaginal
adm nistration are preferably suppositories which can be prepared by m xing
t he conpowodsioai2o41i s i nvention with suitable non-irritaCrmEp2eos@ients or
carriers such as cocoa butter, polyethylene glycol or a suppository wax
which are solid at roomtenperature bujgliquid at body tenperature and
therefore nelt in the rectumor vaginal cavity and rel ease the active
conmpound. Conpounds of the present invention can al so be adm nistered in

t he forn1of | i posonmes. As is known in the art, sones are generalué
deri vedreleasd d}?@sﬂ}%lqoﬁirél@edor JPREPIeS pofd C%Qﬂfst gEadapiep pbeas o ielydsr ned
by mnopo@(orfﬁ%le&tbrs')%H@'pb@(arﬁﬂyéﬂr" d%fs?leeb&Li'cht%Dé%ﬂlﬁat}Mﬂb‘Fr'ibyadl% GHe%Qn%rdScﬁ‘/d in

an aqueous med y non-t oxi C, p Al ol 0ogl cal y accepta
ot abol PEEBIRNG ihﬁudduwdu@@ﬁ@ﬂeqs of @WQ@'S'P@%W&W@@%Q@WB@'%%“ bWﬁé’“%“@%ent

COnposi Wh@”@e&tﬁblb'f@%ﬂﬁ%nfs%aﬁ‘ cPBre Rk exhpfd tfhtPeHuthhr%ugR%plS’éﬂ?éjna@f the

present 1 nvention l'isers, preservatives, excCipients and the |ike. The
pr ef er r egtain|ngi fdler ar éyﬂnﬁ@rqﬂﬁ@tmeﬁllmrtmsamés inHbe poros pheteiildsolid hompagitons
(lecithip 0 I t 0 :
nown 1 SEhecaRy be JREDNES or MkgoRED R Store vibr O EnpsEAl gL RBREIER
Vol une Kridf, toAsadem ¢ Press, New York, N.Y. (1976), p33 et seq.

Advant ageously, the corrpounds of the invention may be orally active, have
rapi d onset of activity and |low toxicity. The conmpounds of the invention
may hav &otiheloaskya fitragefor lomdl admipistratonminobudef CapsatEsotehlets epilis,t powders | apiger
acting, have a broader nge qf activit nor e t.ent roduce fe S|de
of f ect s e dasTE Safid e Tow e peie PronanBe o Beieal peuibAbre
propert ogs iager ph@mraaeuﬂ;My karuawtable thepipht or carder &b s agddum td’teartepores
Corrpounglctaf)f th nt i be adm 31 stered, in conbination wth one or

more ad at /Pr Oré ghinore: R dUPT %gq)@”dFFFeSH‘%%%ﬁa%‘eﬁr'Bﬁ}‘ioa‘és a

phar mac euérbsal glg@dﬁéosnérlrmel endilickl BEIdAD) didietd QDEH adUeboxyhitghyidungEs.oN
al so provi des a féroduct co rising a conpound of the invention and an

agent; 39IN2R%H 96 H%UP%YV«Q%G ol @ﬁi‘eﬁ 8\"”9?%'?@ araRS) hugssipaissush as eprert al
use i n Yheisi¥gratifPagdede/ A 6O RS 82 089¢ida0&komate Spotato or tapioca starch,

alginic acid, certain silicates and sodium carbonate; e) solution retarding agents such as
paraffin; f) absorption accelerators such as quaternary ammonium compounds; g) wetting
agents such as cetyl alcohol and glycerol monostearate; h) absorbents such as kaolin and
bentonite clay and i) lubricants such as talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium lauryl sulfate and mixtures thereof. In the case of capsules,
tablets and pills, the dosage form may also comprise buffering agents. Solid compositions
of a similar type may also be employed as fillers in soft and hard-filled gelatin capsules
using such excipients as lactose or milk sugar as well as high molecular weight

polyethylene glycol, for example.

Suitably, oral formulations contain a dissolution aid. The dissolution aid is not limited as to
its identity so long as it is pharmaceutically acceptable. Examples include nonionic surface
active agents, such as sucrose fatty acid esters, glycerol fatty acid esters, sorbitan fatty acid
esters (e.g. sorbitan trioleate), polyethylene glycol, polyoxyethylene hydrogenated castor oil,
polyoxyethylene  sorbitan fatty acid esters, polyoxyethylene alkyl ethers,
methoxypolyoxyethylene alkyl ethers, polyoxyethylene alkylphenyl ethers, polyethylene
glycol fatty acid esters, polyoxyethylene alkylamines, polyoxyethylene alkyl thioethers,
polyoxyethylene polyoxypropylene copolymers, polyoxyethylene glycerol fatty acid esters,

pentaerythritol fatty acid esters, propylene glycol monofatty acid esters, polyoxyethylene



In particular, a conposition or product of the invention may further
conprise a therapeutic agent selected from for exanple, a conpound of the
di scl osurwormay/hesiadmi ni stered in conbination with an agemtEpeasfisie1f or
treating a peripheral neuropathy, for exanple a denyelinating peripheral
neuropat hy; as exanples of such second,pgents nmay be nentioned an

i munosuppresant (e.g., cyclosporin A cyclosporin G FK-506, ABT-281,
ASMB81, rapanycin, 40-0-(2-hydroxy)ethyl-rapanycin, corticosteroids,

cycl ophospham de, azathj oprine, nethotrexate, |eflunom de, m zoribine,

my copheRBIPAIE8e Ehfcel monoigity asid erissyRYexyalYIeRe sorbitok tadly gl gsters; fatty acid

predni S@lk?lo%rmlbé/@ré?faoélkylﬁﬁhﬂ@ ox@éb 'W&Q'aﬂ@@a‘lt@ thé}*eo1t Yé’@ éhén%@éiy%ﬁ&l& The
conpound 0 di scl osure and the second agent can be adm ni stered
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into a si ng e conposition or In separate onposli t1ons. rrpoun S
i nvent i eAidnepaPBe alkgletifonaites, talieylnhiosplagigs. ofther pmap@agﬁsmfatbfemlmﬁ@ﬁalof basic

neur apat,pj: par The

Compoundaiey eqifS B AT KE? a0 AHOT QIR UARORRI S BHE IR 2

or nor e soffac@aAdtivaiageBarsush sigringtaimas qrtmwnocarbowllc acidfdadismmat or y

denyel i nating pol yradi cul oneuropathy (CIDP), nultifocal notor neuropathy

wi th conduction block (MW), and paraprotei naem ¢ denyel i nating peri pheral

neur opafl'hy s@lRDhll))sagenfopas of tahileas,,drag@sneapﬂm tvillsi andzgfamule“éhmnetfe‘ pepbregness
at| en

of the ca ﬁ ma éar% b%}ween ]B tF1 era i nclu

treat me?‘.vf P9I AEEhEE} 2Hdts rbcy?r?ﬁ'Bﬂ% GF A"Pe P?%'H@?aw n 'lPr"‘é{béPtEYg? or
'([jo de: a)bh@fnmjzbe’ﬁ(ﬁl G@rnﬁﬂatﬁ]ngn*lt a Tdihleyeﬁ@ﬁoﬁhcgmalljby:opﬂaﬁwenﬁdlfp?gCﬁgeﬁlsomhclh@ay
enyel i nati eri phera nat i al sg includes, trea rrent to
cur o subloate Seds TPgB “aHebumaLcie nisrser i el haraea Ghanbr

mai Nt ai PrededHiIRCin 4 bertaid Pat bf GBahtestrall @actPiind/6r ifdelay8g fadhith. tEkarnﬁ:‘dI@é)@fe
The therapeutic use of the conmpound i ncl ude prophyl actic use to
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the subject is at risk of suffering, as well as treatnent to control or

reduce the severity of existing disease. The conpound rmay be adm ni stered
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subject at risk of suffering a a peripheral neurapathy. The treatments for
whi ch t he conmpounds may be used may therefore inprove, nmaintain or delay
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havi ng, suspected of aV| g, or a havi ng, neur apat hy.
Exanpl e

Ligquid dosage forms for oral administration include pharmaceutically acceptable emulsions,
solutions, suspensions, syrups and elixirs. In addition to the active compounds, the liquid
dosage forms may contain inert diluents commonly used in the art such as water or other
solvents, solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene
glycol, dimethyl formamide, oils (in particular, cottonseed, groundnut, corn, germ, olive,
castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty
acid esters of sorbitan and mixtures thereof. Besides inert diluents, the oral compositions
may also include adjuvants such as wetting agents, emulsifying and suspending agents,
sweetening, flavoring and perfuming agents. Suspensions, in addition to the active
compounds, may contain suspending agents such as ethoxylated isostearyl alcohols,
polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose, aluminum

metahydroxide, bentonite, agar-agar, and tragacanth and mixtures thereof.



The follow ng Exanples illustrate the invention. Exanple 1 (synthesis of
conpound A) 1-{441-(4-Cycl ohexyl-3-trifluoronethyl-benzyl oxyim

no) et hyl Jw@-2etomgbsibenzyl | - azeti d i ne-3- carboxylic aci deCcmrpauncied) To a
suspensi on of W02 (10 eq) in dioxane is added

1- (3- et hyl - 4- hydr oxynet hyl - phenyl ) - etfanone

0- (4-cycl ohexyl-3-trifluoronethyl -benzyl)-oxinme (1 eq). The resulting

m xture is refluxed for 10 m nutes. After filtration and concentration, t he

residue is dissolved in MeOH and treated with azetidi ne-3 carbOézllc aci d
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follows: 0 = nornal, 1 = reduced tonus of tail, 2 = linmp tail, inpaired

ri ght i ngcademicisessniNew Yarki Ny (1P78).gn33 etielxia, 5 = mild paresis of the

hind |linbs, 6 = nobderate paraparesis, 7 = severe paraparesis or parapl egi a

of the hi nd linmbs, 8 = tetraparesis, 9 = noribund, and 10 deat h (Zhang et
al ., zoﬁgﬁgntageously the compounds of the invention may be oraIIy active, have rapid onset of

activity and low toxicity.

The compounds of the invention may have the advantage that they are more efficacious,
less toxic, longer acting, have a broader range of activity, more potent, produce fewer side
effects, more easily absorbed than, or have other useful pharmacological properties over,

compounds known in the prior art.
Combination therapies

Compounds of the invention may be administered in combination with one or more
additional therapeutic agents. Accordingly, the invention provides a pharmaceutical
composition comprising an additional agent. The invention also provides a product
comprising a compound of the invention and an agent; as a combined preparation for

simultaneous, separate or sequential use in therapy.



Compound A treatnent Conpound A was separately tested at two
concentrations of suspension (3 and 10 ng/ kg, suspended in 1%

car boxymewbybmali2babose (CMC, Bl anose, Her cul es- Aqual on, pDugEPeédo6ds1
Germany)). The conpound A suspensions were intragastrically adm nistrated
imredi ately after induction and then opge daily until Day 22 (5 rats per
group). For control EAN rats, the sanme volune of 1% CMC in water was given.
| mmunohi stochem stry To evaluate inflanmatory cell infiltration and
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Germany), followed by devel opnent with di am nobenzi dine (DAB) substrate
(Fluka, Neu-Um Germany). Finally, sections were counterstained with
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effectiveness of the compounds may vary between patients.

The term “therapy” includes treatment to alleviate one or more symptoms of a peripheral
neurapathy or to delay progression of such a disease e.g. by preventing or slowing
demyelination e.g. peripheral demyelination; it also includes treatment to cure such a
disease, to put a subject into a functional state and/or maintain a subject in a functional

state, or to prolong time to relapse.

The therapeutic use of the compound may include prophylactic use to prevent, control or
reduce the severity of a peripheral neurapathy which the subject is at risk of suffering, as
well as treatment to control or reduce the severity of existing disease. The compound may

be administered before the onset of symptoms; it may be administered after the onset of



WD 2010/ 020610PCT/ EP2009/ 060611 - 27 - The routine Luxol Fast Bl ue (LFB)
staining was applied to show nyelin. Hi stological changes between Conpound
A and conwoabioabéinat s were conpared by an established semepgaanticiati ve
met hod. Briefly, four cross-sections fromroot and m ddle | evel of both
sides of EAN rats were analyzed. Al pgfivascul ar areas present in
cross-sections were evaluated by two observers unaware of the treatnent,
and the degree of pathological alteration was graded sem quantitatively on
the follow ng scale: 0 = normal perivascular area; 1 = mld cellular

infil tréY’@p*é’H]Sacéhtm‘iyo behadpiisierrd o a &g &r rigy faf | $UEFinG rp [ sripheral
denyel i Ratiaphtnyn | Medi ate proxinmity to the vessel; and 3 = cellular
infiltration and denyelination throughout the section. Results were gi ven
as nean hi stol ogical score (Hartung et al., 1988). Eval uation and
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by subcutdneous inje tl on Of neuri enrc syn P2 peptide. For
suppressive treatnent, 1% CMC in water (the control group) or conpound A
wer e or X%p m nistrated i nmedi at el y after imruni zation and then once
daily un y 22. The first neurologic signs (reduced tail tonus) of
control EAN rats were observed at Day 9 (nean clinical score: 0.20 0.13).

The neu EAN i ncreased fast in the control group with a
maxi nmal [I'Egggl'gwgtg mﬁés ﬁH%tEﬁ]ie HbedP\()Ef ap'c score: 4.80 0.51). Thereafter,
the WD 2010/ 020610PCT/ EP2009/ 060611 - 28 -
Example 1 (synthesis of compound A)
1-{4-[1-(4-Cyclohexyl-3-trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-

carboxylic acid (compound A)

To a suspension of MnO; (10 eq) in dioxane is added 1-(3-ethyl-4-hydroxymethyl-phenyl)-
ethanone O-(4-cyclohexyl-3-trifluoromethyl-benzyl)-oxime (1 eq). The resulting mixture is
refluxed for 10 minutes. After filtration and concentration, the residue is dissolved in MeOH
and treated with azetidine-3-carboxylic acid (2 eq) and Et3N (1.5 eq). The resulting mixture
is heated at 50°C for 30 minutes. After cooling to room temperature, NaBH3CN (3 eq) is
added in portions. Purification by preparative LCMS results in 1-{4-[1-(4-cyclohexyl-3-
trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid :"H NMR
(400 MHz, CD3;0D) & 1.24 (t, 3H), 1.30-1. 60 (m, 5H), 1.74-1. 92 (m, 5H), 2.28 (s, 3H), 2.79
(9, 2H), 2.92 (m, 1H), 3.68 (m, 1H), 4.32 (m, 4H), 4.51 (s, 2H) 5.22 (s, 2H), 7.38 (d, 1H),
7.50-7. 68 (m, 5H). MS: (ES") : 517.3 (M+1)".

Example 2 (suppressive effect of compound A on Experimental Autoimmune Neuritis)

Male Lewis rats (8—10 weeks, 180-200 g, Elevage-Janvier, France) were housed under a
12 h light-12 h dark cycle and with free access to food and water. All animal procedures
were in accordance with a protocol approved by the local Administration District Official

Committee. All efforts were made to minimize the number of animals and their suffering.



severity of EAN slowy decreased and rats fully recovered by Day 22 (nean
clinical scores: 0 0). In conpound A-treated EAN rats, greatly reduced
neur ol ogiwel2osi@ogower e seen at Day 14, with maxi mal scecexpaiosbeys1l5 and
full recovery of rats was seen by Day 19. Therefore, conpound A treatnent
al nrost prevented the devel opnent of cljdical signs of EAN, dramatically

del ayed its onset, decreased neurol ogic severity and shortened duration of
EAN very effectively relative to the water/cnt vehicle (Fig 1A and 1B). A
further feature of EAN is progressive weight |oss after onset of disease.
In control and Conpound A-treated EAN rats, a slow and conti nuous wei ght
gain was observed until onset of EAN (Day 9). Thereafter, control EAN rats
showed SAJNNHUEQAt wei ght | oss during the period of neurol ogic di sease from
Day 10 to 18 post immunization, followed by weight gain during the recovery
period FPr5ANApdugtiencigta Waks immunizeduRiesuiceiaseous Ir\m%gmnt@@@&* Wad festradsy ed
in the | ower conmpound A suspension fromDay 11 to 16 in EAN rats treated by
conpoundith WO wlhef pednocgfuntcertaimngoibrg chgmithelinaewieganc B2ilch! pestigle
severe course. This effect was nore pronounced in the higher dosage
suspensi@eneSariphCarporation, SedtghPlainss SlJbeBip emedepptidd vagmitssolred frophaspbateby

wei ght gain (Fig 2B). Effects of suppressive conpound A treatnent on

hi st opabhfiéredisatihe ¢RBEY €3 mgimEABING dhert eoursifredewith lanfédual abiuow of camplbter ent
types of inflammtory cells in sciatic nerves of control or Conpound
A-treat €ccundN aditgrt(CBaAY cbbtafning: 25ingimls nytabyatedurbytubenculosiki ©t gethefinglt ry .
Infiltration of T cells (WB/13+), B cells (0X22+) and macrophages (ED1+)
was seepomndensatiat ofc! mgfmies of control EAN rats. The predom nant
infiltrating cells were macrophages, whose areas of | R occupied about 2 %
of the EpiNatiindsaeacores werd abdlateée Bvery @ay Gisasovae Ot+ Atrenal,Theseducaubhss 6ff e
shown in Table 1 below. WD 2010/ 020610PCT/ EP2009/ 060611 - 29 - Table 1
Test compandiifp esil, dhpairelingitingcs i=vatisent rightea, af= gait atakie, Ber Mag paldy)s bfor
Macr ophages (ED1+) Areaof

the hind limbs, 6 = moderate paraparesis, 7 = severe paraparesis or paraplegia of the hind

limbs, 8 = tetraparesis, 9 = moribund, and 10 = death (Zhang et al., 2009A).

Compound A treatment

Compound A was separately tested at two concentrations of suspension (3 and 10 mg/kg,
suspended in 1% carboxymethylcellulose (CMC, Blanose, Hercules-Aqualon, Diisseldorf,
Germany)). The compound A suspensions were intragastrically administrated immediately
after induction and then once daily until Day 22 (5 rats per group). For control EAN rats, the

same volume of 1% CMC in water was given.

Immunohistochemistry

To evaluate inflammatory cell infiltration and pathological changes in the PNS, five
compound A-treated rats (at both concentrations) and five control EAN rats from Day 16
were sacrified. Rats were deeply anaesthetized with ether and perfused intracardially with 4

°C, 4% paraformaldehyde in PBS. Left and right sciatic nerves were quickly removed and



| mmunoreactivity / area of sciatic nerves (/0) for T cells (WB/13+) Area of
| mmunoreactivity / area of sciatic nerves (%9 for B cells (0X22+) Water
vehi cl e 2w 2010600206185 CMC vehicle 2.2 0.56 0.91 ConmpoundACT/EP2009/060611

-26 -

post-fixed in 4% formaldehyde overnight at 4 °C. Sciatic nerves were cut into two equally
long segments, embedded in paraffin, serially sectioned (3 ym) and mounted on silan-
covered slides.

After dewaxing, cross-sections of sciatic nerves were boiled (in a 600 W microwave oven)
for 15 min in citrate buffer (2.1 g sodium citrate/L, pH 6). Endogenous peroxidase was
inhibited with 1% H,O, in methanol for 15 min. Sections were incubated with 10% normal
pig serum (Biochrom, Berlin, Germany) to block non-specific binding of immunoglobulins
and then with the following monoclonal antibodies: W3/13 (1:50; Serotec, Oxford, UK) for T
lymphocytes, OX22 (1:200; Serotec, Oxford, UK) for B cells, ED1 for activated
macrophages (1:100; Serotec, Oxford, UK). Antibody binding to tissue sections was
visualized with biotinylated 1gG F(ab)2 secondary antibody fragments (rabbit anti-mouse or
rabbit anti-goat; 1:400; DAKO, Hamburg, Germany). Subsequently, sections were incubated
with a Streptavidin—Avidin—Biotin complex (DAKO, Hamburg, Germany), followed by
development with diaminobenzidine (DAB) substrate (Fluka, Neu-Ulm, Germany). Finally,
sections were counterstained with Maier's Hemalum.

To evaluate immunostaining data, the percentages of areas of immunoreactivity (IR) to
areas of sciatic nerve cross-sections were calculated. Images of sciatic nerve cross-sections
were captured under 50x magnification using Nikon Coolscope (Nikon, Diisseldorf,
Germany) with fixed parameters. Images were analyzed using MetaMorph Offline 7.1
(Molecular Devices, Toronto, Canada). Areas of IR were selected by colour threshold
segmentation and all parameters were fixed for all images. Areas of sciatic nerve cross-
sections were manually selected. For each EAN rat, four cross-sections from root and
middle levels of both sides were analyzed. Results were given as arithmetic means of
percentages of areas of IR to areas of sciatic nerve cross-sections and standard errors of

means (SEM).



(3mg/ kg) 0.20 0.08 0.025 ConpoundA (10 ng/kg) 0.11 0.04 0.021 1In sciatic
nerves of EAN rats, conpound A significantly suppressed infiltration of T
cel |, B owbl2s10andsinacr ophages. PCT/EP2009/060611

-27-

The routine Luxol Fast Blue (LFB) staining was applied to show myelin. Histological
changes between Compound A and control EAN rats were compared by an established
semi-quantitative method. Briefly, four cross-sections from root and middle level of both
sides of EAN rats were analyzed. All perivascular areas present in cross-sections were
evaluated by two observers unaware of the treatment, and the degree of pathological
alteration was graded semiquantitatively on the following scale: 0 = normal perivascular

area; 1 = mild cellular infiltrate adjacent to the vessel; 2 = cellular infiltration plus

demyelination in immediate proximity to the vessel; and 3 = cellular infiltration and
demyelination throughout the section. Results were given as mean histological score

(Hartung et al., 1988).

Evaluation and statistical analysis

The unpaired t-test was performed to compare difference between Compound A and control
EAN rats (Graph Pad Prism 4.0 for windows). For all statistical analyses, significance levels

were set at p < 0.05.

Results

Suppressive treatment of EAN by Compound A

EAN was induced by subcutaneous injection of neuritogenic synthetic P2 peptide. For
suppressive treatment, 1% CMC in water (the control group) or compound A were orally
administrated immediately after immunization and then once daily until Day 22. The first
neurologic signs (reduced tail tonus) of control EAN rats were observed at Day 9 (mean
clinical score: 0.20 = 0.13). The neurologic severity of EAN increased fast in the control

group with a maximal score at Day 13 (mean neurologic score: 4.80 = 0.51). Thereafter, the



In sciatic nerves, the nmean histol ogical scores neasured by LFB staining
were markedly Iower in Conpound A-treated EAN rats. These results are shown
i n Tabl e Wohkelomasidabl e 2 Test conposition Mean Hi stol ogrraip2@oos@s1iat er
vehicle 1.78 CMC vehicle 1.75 Conpound A (3 ng/kg) 0.51 Conmpound A (10

ng/ kg) -28-

severity of EAN slowly decreased and rats fully recovered by Day 22 (mean clinical scores:
0 = 0). In compound A-treated EAN rats, greatly reduced neurological signs were seen at
Day 14, with maximal scores at Day 15 and full recovery of rats was seen by Day 19.
Therefore, compound A treatment almost prevented the development of clinical signs of
EAN, dramatically delayed its onset, decreased neurologic severity and shortened duration
of EAN very effectively relative to the water/cmc vehicle (Fig 1A and 1B).

A further feature of EAN is progressive weight loss after onset of disease. In control and
Compound A-treated EAN rats, a slow and continuous weight gain was observed until onset
of EAN (Day 9). Thereafter, control EAN rats showed significant weight loss during the
period of neurologic disease from Day 10 to 18 post immunization, followed by weight gain
during the recovery period (Fig 2A). In contrast, a reduced level of weight loss was
observed in the lower compound A suspension from Day 11 to 16 in EAN rats treated by
compound A at the peak of disease onset, again indicating a much less severe course. This
effect was more pronounced in the higher dosage suspension, with a small weight loss

between days 11 and 12, followed by weight gain (Fig 2B).

Effects of suppressive compound A treatment on histopathological changes in EAN sciatic

herves

Infiltration of different types of inflammatory cells in sciatic nerves of control or Compound
A-treated EAN rats at Day 16 (n = 5) was analyzed by immunohistochemistry. Infiltration of
T cells (W3/13"), B cells (OX22") and macrophages (ED1") was seen in sciatic nerves of
control EAN rats. The predominant infiltrating cells were macrophages, whose areas of IR
occupied about 2 % of the total areas of sciatic nerve on cross-sections. These results are

shown in Table 1 below.



0.25 These results denonstrate that suppressive treatnent with Conmpound A
al nost prevented EAN and i nhi bited paraparesis through substanti al

| ynphocyt es and macr ophage®Cirmpreo®heos11

peri pheral nerves along wth decreased | ocal demyelination. WO

2010/ 020610PCT/ EP2009/ 060611 - 30 -
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Adgynms 1. A conpound of fornmula Al or A2

use in the treatnent of a denyelinating peripheral neuropathy: R3

Table 1

Test Area of immunoreactivity | Area of | Area of immunoreactivity

compound / area of sciatic nerves | immunoreactivity / area | / area of sciatic nerves
(%) for Macrophages | of sciatic nerves (%) for | (%) for B cells (OX22+)
(ED1+) T cells (W3/13+)

Water vehicle 2.1 0.6 0.25

CMC vehicle 2.2 0.56 0.91

Compound A |0.20 0.08 0.025

(3mg/kg)

Compound A | 0.1 0.04 0.021

(10 mg/kg)

In sciatic nerves of EAN rats, compound A significantly suppressed infiltration of T cell, B

cells and macrophages.

In sciatic nerves, the mean histological scores measured by LFB staining were markedly

lower in Compound A-treated EAN rats. These results are shown in Table 2 below.

Table 2

Test composition Mean Histological Score
Water vehicle 1.78

CMC vehicle 1.75

Compound A (3 mg/kg) 0.51

Compound A (10 mg/kg) 0.25

These results demonstrate that suppressive treatment with Compound A almost prevented

EAN and inhibited paraparesis through substantial reduction of infiltration of lymphocytes

and macrophages into the peripheral nerves along with decreased local demyelination.



Al A2 wherein A is 000R5, OPQ(OR5)2, PQ(OR5)2, S020R5, POR50R5 or
1Htetrazol-5-yl, R5 being Hor an ester-form ng group, optionally

G _sal kylwoWois2esibond, Cl1_3al kyl ene or C2_3al kenyl ene; PY¥TIEP2609/066ar y| or
C2_9heteroaryl eg C3_9heteroaryl, optionally substituted by 1 to 3 radicals
sel ected from hal ogen, OH, NO2, G _salfyl, G _sal koxy; hal o-substituted

C _sal kyl and hal o-substituted Cl1_6al koxy; Z is chosen from WO

2010/ 020610PCT/ EP2009/ 060611

Claims

1. A compound of formula A1 or A2 for use in the treatment of a demyelinating
peripheral neuropathy:

><R3
R R,
Y i ><R3 Ik
A—_7
\W/o\ )\
N R,

Y

A1 A2

wherein

A is COOR;, OPO(ORs),, PO(ORs),, SO,0Rs, PORsOR5 or 1H-tetrazol-5-yl, Rs being H or

an ester-forming group, optionally Cq.salkyl;

W is a bond, Cqsalkylene or C,salkenylene;

Y is Ceqoaryl or Cygheteroaryl eg Csgheteroaryl, optionally substituted by 1 to 3 radicals
selected from halogen, OH, NO,, Cisalkyl, Cisalkoxy; halo-substituted Cq.salkyl and halo-
substituted

C1salkoxy;

Z is chosen from:



wherein the left and right asterisks of Z indicate the point of attachnent
between -C(R3)(R4)- and A of Forrmula la or |b, respectively; R6 is chosen
from hydrwgenioand1€l_6alkyl; and J1 and J2 are independectipp2emibosiene or a
het eroat om chosen fromS, 0 and NR5; wherein R5 is chosen from hydrogen and
C _ol kyl; and any al kyl ene of Z can be {urther substituted by one to three
radi cal s chosen from hal o, hydroxy, C _olkyl; or R6 can be attached to a
carbon atomof Y to forma 5-7 menber ring; RLis Cs _ioaryl or
C2_9heteroaryl eg C3_ 9heteroary| optionally substituted by G _sal kyl,

Cs |oarme/Cﬁ/IBafy\ﬁﬂﬁﬁaTk\ MZ?\ghefer”aryl et er oar yl al4al kyl ,
C3_8cycl oagl6 kyl, C3 8(R,gcl oal kyI a;1,4al Kyl ,R6C3 8het ocycl oal kyl or

C3_8het erocycl oaI kyl al4gl kyl ; wherein any aryl, het eroaryl, cycloal kyl or
het er ocycl yl\@ subst”u ted by l\m groups selected from
hal ogen, G IkyIRBCbHsaI oxy._and hal uvsLJtuﬁe -€ _ol kyl or -G _sal koxy;
R2 is H G _sal k |, halo substituted G _sal kyl, C2_6al kenyl or C2_6al kynyl ;

and each*\of an?j Jnd ent Lx |s Hy yen, OH, G _sal kyl,
O__salkox halo stltﬁggﬁ\o sAl kyl or %J_;
derivativ 5 fhereof prodrugs’ ther *or B p

oxy; and the N-oxide
acol ogi cal |y acceptabl e

salt, soqglvate or hydrate thereof. - 32 - 2R A corrpound of claim1,
wher ei n tie op@(ghy |s‘GU|IIa| -Ba\rre synél 0 3. A compound of claim
1, whereim t eur opat hy ¥.nft-ammat pry| denyel i nati ng
polyradlculoneuropatby 4 A conpound of clai , erei n the neuropathy
is multifoc not or neuropat hy vmth caonduction bl ock
5N P . ﬁv and * ~N 32'
1 ) &
Re ¢ e

wherein the left and right asterisks of Z indicate the point of attachment between -C(R3)(Ry4)-
and A of Formula la or Ib, respectively; Rg is chosen from hydrogen and C,salkyl; and J,
and J, are independently methylene or a heteroatom chosen from S, O and NRs; wherein
Rs is chosen from hydrogen and Csalkyl; and any alkylene of Z can be further substituted
by one to three radicals chosen from halo, hydroxy, Cqsalkyl; or Rs can be attached to a

carbon atom of Y to form a 5-7 member ring;

R is Ce0aryl or C,gheteroaryl eg Cs.gheteroaryl, optionally substituted by Cq.salkyl, Ceq0aryl,
Ce-10arylC4alkyl, Csgheteroaryl, CsgheteroarylCq4alkyl, Csscycloalkyl, Cs.gcycloalkylCq4alkyl,
Cssheterocycloalkyl or CsgheterocycloalkylCq.4alkyl; wherein any aryl, heteroaryl, cycloalkyl
or heterocycloalkyl of Ry may be substituted by 1 to 5 groups selected from halogen, C;.

salkyl, Cisalkoxy and halo substituted-C4¢alkyl or -Cq.galkoxy;

Rz is H, Cisalkyl, halo substituted Ci.salkyl, C,ealkenyl or Cyealkynyl; and

each of R; and Ry, independently, is H, halogen, OH, Cisalkyl, Cisalkoxy or halo
substituted Cq.salkyl or Cq.salkoxy;

and the N-oxide derivatives thereof or prodrugs thereof,

or a pharmacologically acceptable salt, solvate or hydrate thereof.



5. A conmpound of claim11l, wherein the neuropathy is paraprotei naemc

denyel i nati ng peri pheral neuropathy. 6. A conpound of any preceding claim
wherei n Avo00026%KG0 7. A conpound of claim6, wherein ACTEPCIDH0618. A
conpound of any preceding claim wherein Wis ethylene. 9. A conmpound of
any preceding claim wherein Y is opt_i??al |y substituted phenyl or
C6heteroaryl. 10. A conpound of any of clains 1 to 8, wherein Y is
Cs_ioaryl or C3 6heteroaryl, substituted with a single C _sal kyl
substituent. 11. A conpound of claim 10, wherein Y is phenyl optionally
subst i t gt ed AFPTEONDE Of claipn 1. AvkesripdlinacwoPalRy iHPEtRAIBR <A Svherein Z i s
sel ected fromthe heterocycles azetidine, pyrrolidine or piperidine, joined
to the remainder of the nolecule at the 1- and 3- positions; or piperidine
j oi ned Bo t hecompeand@belaigt 1+ weerapl tae nperogathy firechronig iiflammaiewi demyigynating

opt i onakbgr &fidelrdoagyhet erocycle is N-substituted (1-substituted) by

noi ety nd substituted at the 3 or, as the case may be, 4-position by
-C(R3)(R4)-. 13. A compound of any preceding claim wherein RL is

optionally aubRidouHE SHBREIRNGEINARE hetRbhhy S Mdkidcdl RBtPRBELPa A Wi - 33

conduction block.

5. A compound of claim 1, wherein the neuropathy is paraproteinaemic demyelinating

peripheral neuropathy.

6. A compound of any preceding claim, wherein A is COOR;.
7. A compound of claim 6, wherein A is COOH.

8. A compound of any preceding claim, wherein W is ethylene.

9. A compound of any preceding claim, wherein Y is optionally substituted phenyl or

Ceheteroaryl.

10. A compound of any of claims 1 to 8, wherein Y is Cgqoaryl or Csgheteroaryl,

substituted with a single Cqsalkyl substituent.
11. A compound of claim 10, wherein Y is phenyl optionally substituted by ethyl.

12. A compound of any preceding claim, wherein Z is selected from the heterocycles
azetidine, pyrrolidine or piperidine, joined to the remainder of the molecule at the 1- and 3-
positions; or piperidine joined to the remainder of the molecule at the 1- and 4- positions;
optionally wherein the heterocycle is N-substituted (1-substituted) by moiety A and

substituted at the 3 or, as the case may be, 4-position by —C(Rz)(Ra4)-.

13. A compound of any preceding claim, wherein R, is optionally substituted phenyl or

optionally substituted Csheteroaryl.



14. A conmpound of any preceding claim wherein Rl has two substituents
selected fromoptionally hal o-substituted al kyl having 1, 2, 3, 4, 5 or 6
car bon atworpioapbéional | y hal o- substituted phenyl and optcomebéog/o60611

hal o- substituted C3_8cycl oal kyl. 15. A conpound of claim 14 wherein Rl is
phenyl or C6heteroaryl. 16. A conpoungsof claim 15, wherein Rl has one
optionally hal o-substituted al kyl group and one optionally hal o-substituted
cyclic noiety selected from phenyl and C3_8cycl oal kyI groups 17. A
conpound of any preceding claim wherein R2 is nethy A conpound of

any predédi AgCAMRAURT QlREY AirpcafinNchflaimrRavhreindBiches HYﬂ’e?i&?HB’ﬁf‘iSySqJ?Ct%fre@en
met hyl ‘ébtlé’ﬁ%}'ll? h%!HJﬁUsElMTt&ﬂaFK?It Rling 119, 3A4C(5n9|09rt§érl§5n ‘é{o?f\smo]pﬂonéwerﬁﬁbﬁ R3

and R4 are . mpound” of any cl ai ns wherein the
conpoungubgitged @b@rydj apql @mlonally halg§ubst|tuted Cs scycloalkyl.

15. A compound of claim 14 wherein R4 is phenyl or Csheteroaryl.

16. A compound of claim 15, wherein Ry has one optionally halo-substituted alkyl group
and one optionally halo-substituted cyclic moiety selected from phenyl and Cs.scycloalkyl
groups.

17. A compound of any preceding claim, wherein R; is methyl.

18. A compound of any preceding claim, wherein R and R4 are each independently H,

halogen, methyl or halo-substituted methyl.
19. A compound of claim 18, wherein R; and R4 are both H.

20. A compound of any of claims 1 to 5, wherein the compound is selected from:



21. A conpound of any of clainms 1 to 5, wherein the conmpound is
1-{441- (4- Cycl ohexyl- 3-

trifl uor owet2bylo2banzyl oxyi m no) - et hyl ] - 2- et hyl - benzyl | - zetirdeco@s@icar boxyl
ic acid: WO 2010/ 020610PCT/ EP2009/ 060611 - 36 - 22. A nethod of treating
a subject having a denyelinating periphgeral neuropathy conprising

adm nistering to the subject an effective anount of a conpound having a
structure defined in any of clains 1 and 6 to 21. 23. A nmethod of
alleviating a synptom of, delaying the progression of, or prolonging tine
to rel apse of a denyelinafirig peripheral neuropathy conprising

adm ni stering to the subjeet ~gmeffective annuntmof a conpound having a
structure defined in any of chafwsoJ~” 6 t 24. A met hod of

i nproving or maintaining, or delaying t rloratlon of, the status of a
subj ect having a denyelin ng peri pheral neuropathy conprlsing

adm ni stering to the subj effe tive ampunt of a conpound having a
structure defined in any of c quﬁj\v?%:;_é




25. A nmethod of claim 22, 23 or 24, wherein the neuropathy is
Quillain-Barre syndronme. 26. A nethod of claim?22, 23 or 24, wherein the
neur opat hyoi2e1oani ¢ i nfl ammat ory denyel i nati ng pol yr agcewpomeosapat hy .
27. A nmethod of claim 22, 23 or 24, wherein the neuropathy is nultifocal
not or neuropathy wi th conduction bl ockss_28. A method of claim22, 23 or
24, wherein the neuropathy is paraprotel naem c denyelinating peripheral
neuropat hy. 29. A pharmaceutical fornulation conprising a conpound havi ng
a structure defined in any of clajms 1 and 6 to 21 in combination with at

| east one further therapeutifpNa

denyel i nati ng peri pheral ‘ﬁd;%p
wherein the at |east one flrthe 3 t is selected froman
i mmunosuppresant (e.g., cyclosporin A, cyclospasin G FK-506, ABT-281,

ASMB81, rapanycin, 40-0-(2-hyd ethyl-rapany0|n a corticosteroid,
I5- (37 ‘

or mul atlon of claim 29,

cycl ophospham de, azat hi N8 ef | unom de, m zori bi ne,
nycophenol ate nofetil, or deo 4@- gualiine), a steroid (e.qg.,
predni sone or hydrocortisone), an imunogl obul or type 1 interferon. 31.
A conpound having a structure defined in any oi~clains 1 and 6 to 21 for

si nul t aneous, separate or, se ‘v@ cQ-admni stration with at |east one
rc@@{o

further agent as defined " c ai p

21. A compound of any of claims 1 to 5, wherein the compound is 1-{4-[1-(4-Cyclohexyl-3-

trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid:



WO 2010/020610 PCT/EP2009/060611

-36 -

22. A method of treating a subject having a demyelinating peripheral neuropathy
comprising administering to the subject an effective amount of a compound having a

structure defined in any of claims 1 and 6 to 21.

23. A method of alleviating a symptom of, delaying the progression of, or prolonging time
to relapse of a demyelinating peripheral neuropathy comprising administering to the subject
an effective amount of a compound having a structure defined in any of claims 1 and 6 to
21.

24. A method of improving or maintaining, or delaying the deterioration of, the status of a
subject having a demyelinating peripheral neuropathy comprising administering to the
subject an effective amount of a compound having a structure defined in any of claims 1
and 6 to 21.

25. A method of claim 22, 23 or 24, wherein the neuropathy is Guillain-Barré syndrome.

26. A method of claim 22, 23 or 24, wherein the neuropathy is chronic inflammatory

demyelinating polyradiculoneuropathy.

27. A method of claim 22, 23 or 24, wherein the neuropathy is multifocal motor

neuropathy with conduction block.

28. A method of claim 22, 23 or 24, wherein the neuropathy is paraproteinaemic

demyelinating peripheral neuropathy.

29. A pharmaceutical formulation comprising a compound having a structure defined in
any of claims 1 and 6 to 21 in combination with at least one further therapeutic agent useful

for treating a patient having a demyelinating peripheral neuropathy.

30. A formulation of claim 29, wherein the at least one further therapeutic agent is
selected from an immunosuppresant (e.g., cyclosporin A, cyclosporin G, FK-506, ABT-281,
ASM981, rapamycin, 40-O-(2-hydroxy)ethyl-rapamycin, a corticosteroid, cyclophosphamide,

azathioprine, methotrexate, leflunomide, mizoribine, mycophenolate mofetil, or 15-
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deoxyspergualine), a steroid (e.g., prednisone or hydrocortisone), an immunoglobulin, or

type 1 interferon.

31. A compound having a structure defined in any of claims 1 and 6 to 21 for
simultaneous, separate or sequential co-administration with at least one further agent as

defined in claim 29 or 30.



