USE OF PUFAS TO TREAT NERVE DAMAGE Field of the Invention The present
invention relates to novel nethods of treating and/ or preventing nerve
damage i nwoantoai2s3zoparti cul arly nerve danmage in pati ent CIudE2er0/000817r om

di abetes, i.e. diabetic neuropathy. Background of the Invention Nerve
damage in manmals can result froma nunber of different aetiologies. It may
result from for exanple, exposure to infectious agents, such as bacteri a,
viruses or prions, in particular H V/ADS; netabolic or mtochondrial

di sorders, such as di ghgt 85 pURNPYOSIREAT RERVIEDAMAGEAI N tunours; genetic
di seases; exposure to toxins, for exanple solvents, drugs, alcohol, paints,

indUStri%#[&%ﬁﬂk?ﬁ&%ﬁm?nd certain netals; radiation; chenotherapy; trauma
poor nut it oh, of or exanpl e vitam n deficiency; degenerative conditions,
such as Al zheimer's or Parkinson's D sease; inflammatory diseases; or |ack
of oxyggermheprdabmatlcntiomrdlfied to@ronelmvah@Blolf sreatfngranéfoa preventitgserecc! usi ve
crises caused by sickle cell anaem a. The mammal i an. nervoys systemis

di vi ded tsifl@aaﬁfvmmlaalﬁvwr%%lﬂaé&mfs@ntaﬁelrb@tﬁeﬁﬁévfg?ﬂw?% LOEGSHEm and t he
central nRf¥RYSatyRii§M The central nervous system conprises the brain and
spinal cord. The peri'pheral nervous system conprises the remainder of the
nervous systemoutside the central nervous system The peripheral nervous
systen1i§%%H%%mg LY|9ed;J,nt 0 the somatic nervous systemand the autonomc
nervous syst®em sorders of the peripheral nervous system are conmonly
refernped to as peripheral neuropathy, or sinply neuropathy. As nentioned

above, there is a wide range of factors known to cause nerve damage in
marmal s. NgbVeedasage i m@@ma}@cagﬁ@ﬁm from,a puggper of different aetiologies. It may

result from, for example, exposure to infectious agents, such as bacteria, viruses or
prions, in particular HIV/AIDS; metabolic or mitochondrial disorders, such as diabetes;
tumours, in particular brain tumours; genetic diseases; exposure to toxins, for example

15  solvents, drugs, alcohol, paints, industrial chemicals, and certain metals; radiation;
chemotherapy; trauma; poor nutrition, for example vitamin deficiency; degenerative
conditions, such as Alzheimer's or Parkinson's Disease; inflammatory diseases; or lack of
oxygen or blood flow to the nerve cells, for example vaso-occlusive crises caused by
sickle cell anaemia.

20
The mammalian nervous system is divided broadly into two categories: the peripheral
nervous system and the central nervous system. The central nervous system comprises
the brain and spinal cord. The peripheral nervous system comprises the remainder of the
nervous system outside the central nervous system. The peripheral nervous system is

25  further divided into the somatic nervous system and the autonomic nervous system.

Disorders of the peripheral nervous system are commonly referred to as peripheral
neuropathy, or simply neuropathy. As mentioned above, there is a wide range of factors
known to cause nerve damage in mammals. However, a leading known cause of

30  peripheral neuropathy in humans is diabetes mellitus. Peripheral neuropathy caused by

diabetes is commonly referred to as diabetic neuropathy. Diabetic neuropathy is caused



peri pheral neuropathy in humans is diabetes nellitus. Peripheral neuropathy
caused by di abetes is commonly referred to as di abetic neuropathy. D abetic
neur opat hwoiz2eicasssedby t he cunul ative effect of irregul acTidB2oth/(yhs1CcoSe
| evel s, which disturb and danmage the body's nerves. Patients suffering from
di abetic neuropathy typically display negative (loss of function) synptons
and positive (gain of function) synptons in both their sensory and notor
functions. Synptons include nunbness, dysesthesia (decreased or |oss of
sensat| Or\pl tﬂ% &JxRﬂQMvéO&fetc? of iﬁléggﬁﬁﬁb@d %\H&Jsfe &ALt W Rl shiL R Eam%%etﬁ& h
i mpai rnment’, trenor, muscle weadkness, dizziness, tiredness, heaviness,
dr oopi ng eidysherveace, nouth or eyelid, vision changes, |oss of bal ance,
gait abnormalities, tingling, pain (burning, stabbing, and/or electric
shock like pain), itching, crawing sensations, pins and needles, cranps,
f asci cul atatiens st fors lAbétRCiduPpathy tipicallyaiépl HOHcRstiveAUsse BOfIn6tidiHr Ve
damage resulting from di abetic neuropathy may result in abnormal bl ood
pressdr e syA@taTREANd Rogitiye (gaipefdiaction) pymproms ihbath Hejrsensgny end BAYT sweat i ng,
i ndi gest i @QhtinONSHhPdis Abludd RbAER; dRed 0% S4dl 6 10880 denition ¢
incontinencef)mh?c ﬂ?aﬁqﬁauturn ead ?B E%%%%%r %n?ec{?o%s?ngwggfg%ce, and
sexual dytwidypeit), dpsphegig (difffcatty swellayiaf) spdecibmpaifent, tsooggnescks rel ati vel y
conmon i n tients.sufferin rom di abetic ropat hy .and if | eft
it r eat oo ARG R, bR AR R AR Wb R bl Eion
anput at i ahalgesMosst lbalayice, BhidBisHon@alittds| tpinpypaiis(bubeing, eadbing, sdlese of
nor bi dity and rtality in diabetic patients. Current_ treatnents for
di abdfi ¢ %@mfo%"éf%ﬁkq PRI HEMDS CEAPE IMES R IP R ping S84 PtedlfP & TPS el ect i ve
ser ot oni NPk ke (thitlieRihRiSiohHSHRldSthot PRLs %ﬁ@ﬂ&w@gﬁﬂi%% rBdh i oi d
pain killers. Mst available therapies for diabetic neuropathy, however,
provi de driny diabetprorearapathyimasfreful imabhermiil Slopé prsisswge sydipadirete geduded
condi tiong.fhus, It i rrentlv.possihle..tq.target t nder | yi ng
physi cal iplh K pestpire, fusfiby S IR RRRE, Phiublicilhes, BRatt

dysfunction, i.e. incontinence, which can in turn lead to bladder infections, impotence,

15  and sexual dysfunction (e.g. erectile dysfunction). Foot sores are relatively common in
patients suffering from diabetic neuropathy and if left untreated, may result in extreme
health implications, including limb amputation or mortality. Diabetic neuropathy is the

leading cause of morbidity and mortality in diabetic patients.

20 Current treatments for diabetic neuropathy include tricyclic antidepressant drugs,
selective serotonin reuptake inhibitors (SSR1Is), anticonvulsant agents and opioid pain-
killers. Most available therapies for diabetic neuropathy, however, provide only
temporary relief from the distressing symptoms of the condition. Thus, it is not currently
possible to target the underlying physical mechanisms of the condition, slow its

25  progression, or regenerate damaged nerves. In addition, many of the available therapies

are assoclated with undesirable side-effects.

. Accordingly, there is a need for new methods for treating or preventing nerve damage, in
particular for treating or preventing diabetic neuropathy, in mammals. In addition, there

30 isaneed for methods which target the nerve damage itself and which slow its progression



progression, or regenerate damaged nerves. In addition, many of the
avai l abl e therapies are associated with undesirable side-effects.

Accor di ngwg,20tihies330i s a need for new nethods for treati RGTEB2pIOAWEsIVI Ng
nerve damage, in particular for treating or preventing diabetic neuropathy,
in mmmals. In addition, there is a need for nethods which target the nerve
damage itself and which slowits progressionand aid regeneration of nerves,
rather than merely alleviating the synptons associated with nerve damage.

9- Hydr oxyggt, gne}%nlo%%e%@%& (R} Florer IPRYn ey GORRRISLAIho aval | abl e
pol yunsaturated-fatty acid (PUFA) derivat’ive derlve fro

oct adeca-Wih A& direagsi c aC|d (Linoleic acid or LA). 9- HCDE has the
structure shown bel ow. 13-Hydroxyoctadeca-9Z,1 | E-dienoic acid (13-HODE) is
a comercially avail abl e pol yunsaturated fatty acid (PUFA) derivative
derived f9-HyuneyedaRaa-96E,12E-ditn6itaickl (QCHADE) isododimtersiallgawiilable) . 13- HODE
has the structure shown bel ow. 5- FNdrfé%%Uﬁigsa 6E,8Z,1 | Z-trienoic acid

( 5- HEPr E)Pojyyngaturated Aty p6id (FYF A derivaty aRrqciAdesa; 2. hh-digngicrrdm mead
acid. 5- F@E?i{olfelbéédbhEAgt9mlyﬁﬁassﬂﬂewu&@&@m@nb@l%oxy ei cosa- 9E, |

| Z, 14Z-trienoic acid HETrE) is a comercially avail able PUFA derivative
derlved from ei cosa- 82 | 1Z, 14Z-trienoic acid (D hono-g-linolenic acid or
DGLA). 8-HETrE has the sbructure shown bel ow. 1% Hydr oxy-ei cosa- 8Z,

| Z, 13E-trienoic acid (15{HETrE) is a comercial|y avail able PUFA derivative
derived fromeicosa-8Z |4 Z 1 <g-linolenic acid or
DA.A). 15-HETrE has tHee strucCtur - 0179568 descri bes
13-HODE as an antithronbotic agent. It does not descri bg use of 13-HODE in
treating or preventing nerve damage in ma : own to use
gama-linolenic acid (GLA) and other related PUFAs toO treat diabetic
neuropathy It has, however, been surprisingly found that the conpounds

used lgeHydroxyoctadeca 9Z,11E-dienoic acid (13-HODE) is a commercially available

polyunsaturated fatty acid (PUFA) derivative derived from octadeca-9E,12E-dienoic acid
(Linoleic acid or LA). 13-HODE has the structure shown below.

HO

15
5-Hydroxy-eicosa-6E,8Z,11Z-trienoic acid (5-HETIE) ) is a commercially available
PUFA derivative derived from mead acid. 5-HETTE has the structure shown below.

20



present invention are nmuch nore potent in restoring nerve function than
GLA. Thus, 13- HODE is approximately 3000 tinmes nore potent than GLA in
restori ngwoabori2espve conduction velocity in rats. 15- HECTEB2810/000817
approximately 500 times nore potent than GLA. Advant ageously, this neans

t hat the conmpounds used in the present invention can be adm nistered at a
much | ower dosage than GLA and other related PUFAs. It has now been
surprisingly found that 9-HODE, 13-HCDE, 5-HETrE, 8-HETrE and 15- HETrE and
their derg. H@Hﬂo&?%@é@ﬁ apahlg.Rlndit 834 LSUHEQEE)HE §¥§rﬂ¥defl§all}ecfv\iﬁalﬂ@”age in
particul ar nerve danage associ ated w th di abétic neuropathy. Summary of the
| nvent i orPUlive dpriesien et veddimin eigosah®, &I H it 4Z-pianvicdesl (Pikorné-ydmoisoieradsl whi ch

are polyun t cid (PUF rivatives of fornmula (1), I in the
f or m of Wﬁ Sﬁ%?ttfa]}:i%? é“r(?rs@ﬁ'?(g UP¥s of stereoisoners, or

phar ITB.CEUtI cally acceptabl e sal ts or solvates thereof, wherein -Al k- is
-(CH2) 4-CH(OR2) -[ ran.s] CH=CH[c"] CH=CH-, (CI—|2)4[cis]CH:CH- [

ra"~] CH=CH CH(OR 2) - CH(OR2) - [ ra"5]CI—I:CI—I-[cvv]CI—I:CI—I-CI—I 2-

[cw] CH=CH (CH2) 3-, - ( / [ cis] CH=CH CH2- CH(OR2) -
Ri is a hydrogen at®m of Ri |saC|- , -C6 al kenyl, C2-C6

al kynyl, C6-C O aryl, 5- to 10-nenberggd heteroayyl, C3-C7 carbocyclyl or
5- to 10-nmenbered heterocyclyl group; or R is~a group of formula
-CH2-CH(ORs) - CH2- (OR4), wherein R and R4 are bch i ndependent |y hydrogen
atoms sor -(C=0-R6, wherein Ris an aliphatic from3 to 29
carbon atons; or

15-Hydroxy-eicosa-8Z,117,13E-trienoic acid (15-HETTE) is a commercially available
PUFA derivative derived from eicosa-8Z,11Z,14Z-trienoic acid (Dihomo-y-linolenic acid
or DGLA). 15-HETTE has the structure shown below. "

10

WO-A-0176568 describes 13-HODE as an antithrombotic agent. It does not describe use
of 13-HODE 1in treating or preventing nerve damage in mammals.

15
It is known to use gamma-linolenic acid (GLA) and other related PUFAs to treat diabetic
neuropathy. It has, however, been surprisingly found that the compounds used in the
present invention are much more potent in restoring nerve function than GLA. Thus, 13-
HODE is approximately 3000 times more potent than GLA in restoring motor nerve

20  conduction velocity in rats. 15-HETYE is approximately 500 times more potent than
GLA. Advantageously, this means that the compounds used in the present invention can

" be administered at a much lower dosage than GLA and other related PUFAs.



Ri is a group of fornula -(CH2OCH2) nCH, wherein mis an integer of froml
to 200; or R is a drug noiety; each R2 is the sane or different and each

i ndependewol2giwiepszesent s a hydrogen atom ora group - (CeOrxdepiodoesiein R is
a G-C6 alkyl, C2-C al kenyl, C2-C6 al kynyl, C6- C o aryl, 5- to 10-nenbered
heteroaryl, C -C7 carbocyclyl or 5- to 10-nenbered heterocyclyl group, or
R5 is an aliphatic group having from3 to 29 carbon atons, or R5 is a drug
noiety; or a group of forrmula -(CH20OCH2) nOH, wherein n is an integer of

from 1 t o, p00;,Oheed sfpinBR Bhid thwﬂg@,%méﬁh?s.ﬁwb; 8. éﬁ%ﬁxah%@.! kynyl

and al i phatic groups are e sanme or erent and are each unsubstituted
or subst i HET@dandi théir derivatives Be capsbleof kreatingdr prysiing remvesdanirigehinar e t he sane
or differerrltt nd arglasel ect ed f&oqhgal oﬁgen atot and G -C al koxy, C -4

al keny| oxRF G4 R BARLTTOUS MR SRR RAYIPA Y - 4 hal oal koxy, C2-C4

hal oal kenyl oxy, hydroxyl, -SR, and -NR R' groups where R and R' are the
sane or different and represent hydrogen or unsubstituted C -C2 al kyl; said
aryl , Shet¥BHYy e/ the d8¥s8E9E1 yI and heterocyclyl groups are the sane or
different and are each unsubstituted or substituted by 1, 2, 3 or 4

unsubstituted substituents which are the sane or different and are sel ected
f r om hal oferpreseninyendiad theyefnre, providesoise Of capainis whicltiareQaplyunisatuiatedC2- C4

al kenyl , -C4 OXVY,:. G ~-CA al kyl, C2-C4 hal oal kenyl, G -C4
hal oal koxf%ffy e BUEYAg "é‘e‘%%%"&?‘i}}““ﬂ%goxw .G -C4 hydroxyal kyl . -SR and

-NR R' groups wherein each R and R
0

10 !
I
in the form of racemates, stereoisomers or mixtures of stereoisomers, or pharmaceutically
acceptable salts or solvates thereof, wherein
- -Alk- is -(CH3)s-CH(OR2)-[trans] CH=CH-[cis] CH=CH-, -(CH3)4-[cis]CH=CH-
15 [trans]CH=CH-CH(OR;)-, -CH(OR)-[trans]JCH=CH-[cis] CH=CH-CH-
[cis]CH=CH-(CH3)3-, -(CH;)3-CH(ORy)-[trans}CH=CH-[cis] CH=CH-CH,-
[cis] CH=CH-, or -(CH;);-[cisJCH=CH-CH,-[cis] CH=CH-[trans]CH=CH-
CH(ORy)-;
- R, is a hydrogen atom; or
20 v R is a C;-Cg alkyl, C5-Cs alkenyl, C,-Cs alkynyl, Cs-Cyg aryl, 5- to 10-membered
heteroaryl, C3-C; carbocyclyl or 5- to 10-membered heterocyclyl group; or
R is a group of formula -CH,-CH(OR3)-CH,-(OR4), wherein R3 and R4 are each
independently hydrogen atoms or -(C=0)-Rs, wherein Rs is an aliphatic group |
having from 3 to 29 carbon atoms; or
25 R is a group of formula -(CH>OCH;),OH, wherein m is an integer of from 1 to
200; or
R, is a drug moiety;
- each R; is the same or different and each independently represents a hydrogen

atom; or



is the sane or different and represents hydrogen or unsubstituted G -C4

al kyl

nerve darsigeoion2ss3manmmal .

in the manufacture of a nmedicanment for use in treating or preventing

Al so provided is use of conpokausBehioal0osre

pol yunsaturated fatty acid (PUFA) derivatives of formula (I),in the form of

racenates,

acceptabl e salts, or solvates thereof, wherein - -Alk- is
-(CH2) 4- CH(OR2) - | >raws] CH=CH- [ czS] CH=CH-, - (CH2) 4-[ci s] CH=CH-

C6-Ci 0 aryl, el 100re0rhehtdrdddierr@aylyC;-Cedarbdcyehil bofyol1Pimanbéred t 0
10- menbered heterocyclyl group;. or R i.s a group of formula
- CH2- CH( OR3) - ?—“(‘d@ét}’; ,gr%ge?rgffﬂs %almt“hg%?f‘g E‘%‘é{gﬁ %Pﬁ’d%ﬁ?%cfémolnﬁt%r ogen

atons or - (C=QrREqs a WhRdiByRd s an aliphatic group having from3 to 29
or R is a group of formula -(CH20OCH2) nOH, wherein mis an
GE)@H rihgravm nés an ingegerpfdom & to 20 9ame or
different and e i pendently represents a hydrogen atonm or a group
-(C=O-R, &&Qmﬁgﬁf

carbon atons;
i ntegér of fransreup of ogulag(C

aryl,

a
wher el

s a G-Calkyl, C2-C6 al kenyl, C2-C al kynyl,

C -

stereoi sonmers or m xtures of stereoisoners, or pharmaceutically

OR2) -;

5 1S a hydr ogbiom B OgroRnn gt » B GHET CrG Ml Eredicayi By

| kynyl ,

Go

5- dnd wiRraienber ed heteroaryl, C3-C7 carbocyclyl or 5- to 10-nenbered

10

15

20

25

said alkyl, alkenyl, alkynyl and aliphatic groups are the same or different and are
each unsubstituted or substituted with 1, 2 or 3 unsubstituted substituents which
are the same or different and are selected from halogen atoms and C,.C4 alkoxy,
C,.C4 alkenyloxy, C;.C,4 haloalkyl, C,.C4 haloalkenyl, C,.C4 haloalkoxy, C,.C4
haloalkenyloxy, hydroxyl, -SR’, and -NR'R"" groups where R” and R"" are the
same or different and represent hydrogen or unsubstituted C;_C; alkyl;

said aryl, heteroaryl, carbocyclyl and heterocyclyl groups are the same or
different and are each unsubstituted or substituted by 1, 2, 3 or 4 unsubstituted
substituents which are the same or different and are selected from halogen atoms,
and cyano, nitro, C;.Cy alkyl, C1.Cq alkoxy, C,.Cy alkenyl, C;.C4 alkenyloxy, C;.
C4 haloalkyl, C,.C4 haloalkenyl, C;.C4 haloalkoxy, C,.C4 haloalkenyloxy,
hydroxyl, C,.C4 hydroxyalkyl, -SR" and -NR'R"" groups wherein each R and R’

is the same or different and represents hydrogen or unsubstituted C,.C4 alkyl;

in the manufacture of a medicament for use in treating or preventing nerve damage in a

mammal.

Also provided is use of compounds which are polyunsaturated fatty acid (PUFA)

derivatives of formula (I),

0

1

I



het erocyclyl group, or R5 is an aliphatic group having from3 to 29 carbon
atons, or R5 is a drug noiety; or a group of forrmula -(CH20CH2) nOH, wherein
n is an iwoegari2ed3of rom 1 to 200; or a drug noiety; andPamayBor/®esid al kyl ,
al kenyl, al kynyl and aliphatic groups are the sane or different and are
each unsubstituted or substituted with 1, 2 or 3 unsubstituted substituents
which are the sanme or different and are sel ected from hal ogen atons and

C -C4 al koxy, C2-C4 al kenyl oxy, G -C4 hal oal kyl, C2-C4 hal oaI kenyl a-c4

hal oal kox. orr%?9-1'091%5%ﬁ?ﬁ%ﬁ%’%ﬂeﬁ%ﬁ%}q‘“ 0&?]‘%01%%1‘8 %B gh uns lﬁ@% tuer e R

and R’ areﬂfehe sane or represen ted

C - C2 al kagbeptaidd shitarorlsplvhies dreaifyl , car bocycl yl and heterocycl yl groups are
the sane or different and are each unsubstituted or substituted by 1, 2, 3
or 4 unsubstituted substituents which are the sanme or different and are

sel ect ed {KL@&mhal ogen at ons, and cyano nitro, G- alkyl, G-C4 al koxy,
C2-C al kenyl, C2-C4 al kenyl o - _C4 hal oal k& C2- C4 hal oal kenyl, G -C4
el oaBkosy. ol it Hal KO HARO iy O ey Ty EANGH PSR and

-NR R" groups 0-gRE CE@@I _fef eni and
represents hy&)?%gsrgﬁor Unglg(?(%)l tutﬂszas[t%ng f&s]@ﬁ{ecﬁr{anu acture of a
medi canent for[czu}ﬂéﬁ(EH{(CHa)t;-l, AGTh)s- @H@Iéj){[irn@]GHzﬁiPhEméCHFﬁéﬂ @Hs—t i on,

dyt uncti on (85 ee b SCHGERGNEH & Al CHIRRE P E R s ons,

pai n, tinglingCHOR,he Iegs and feet, decreased or |oss of tenperature
perceptlon decreased or | oss of ankle refl ex and/ or decreased or | oss of
sensilfi vity t R pREIPSHAoOn; 9si ng from di abetic neuropat hy. Detail ed

description OfR1 e dl —r@é%ﬁ&l, @)-C alkenyl, C,-C¢ alkynyl, Cs-C aryl, 5- to 10-membered

heteroaryl, C3-C; carbocyclyl or 5- to 10-membered heterocyclyl group; or
R, 1s a group of formula -CH,-CH(OR3)-CH,-(OR4), wherein R3 and R, are each
independently hydrogen atoms or -(C=0)-Rg, wherein Rg is an aliphatic group

15 having from 3 to 29 carbon atoms; or
R is a group of formula -(CH,OCH,),OH, wherein m is an integer of from 1 to
200; or
R, is a drug moiety;

- each R, is the same or different and each independently represents a hydrogen

20 atom; or
a group -(C=0)-Rs, wherein Rs is a C;-Cg alkyl, C;-Cg alkenyl, C,-C¢ alkynyl, Ce-
Cjp aryl, 5- to 10-membered heteroaryl, Cs;-C; carbocyclyl or 5- to 10-membered
heterocyclyl group, or Rs is an aliphatic group having from 3 to 29 carbon atoms,
or Rs is a drug moiety; or

25 a group of formula -(CH,OCH;),OH, wherein n is an integer of from 1 to 200; or
a drug moiety;

and wherein

said alkyl, alkenyl, alkynyl and aliphatic groups are the same or different and are
each unsubstituted or substituted with 1, 2 or 3 unsubstituted substituents which

30 are the same or different and are selected from halogen atoms and C,.C, alkoxy,

C,.C4 alkenyloxy, C;.C4 haloalkyl, C,.C4 haloalkenyl, C;.C4 haloalkoxy, C;.Cy



Figures 1 and 2 show the results of a nerve conduction velocity (NCV)
experinent to determne the effect of daily dosage of 13-HODE on NCV in

not or neuwwornsiinsidats. Figure 3 shows a conpari son of MPCEIGBEIM®0817
conduction velocities in non-diabetic rats (first bar), diabetic rats
(second bar) and diabetic rats treated wwth 13-HODE (third bar). Figure 4
shows the results of a nerve conduction velocity (NCV) experinent to
determne the effect of daily dosage of 13-HODE on NCV in sensory neurons
in rats. Figur on pf ns € ot velocities
i n non-di abet |h§l°r§g%gﬁ??¥ ?‘g?‘%gg 48 angé\%l?% r@@s{p%&égﬁdg ag) alré) d| abetic
rats treated whainh of 3iffdCDEafd teprederb:hy@lrogﬁn glmmulﬁtlsmm@l @hdkylesul ts of a

nerve conducti o |l ocit experiment tq determne the effect of daily
Gosage of 15 AR rorbe s ah PE syt Mol R B PaBt. Fy gurc 7
shows a conpardigaentindsed @kh GndidEtitetel lod Oithstilu@d bynl, BORofld aheibltitutedt s (first
bar), diabetic rats (second bar) and di abetic rats treated with 13- HODE

(third bar). Fsilbii'(t%ﬁn&? @Webxsreahwﬁﬁa%dé%ﬁer&fanﬂaf%ﬁkyteéﬁ%%%@@t%s >t her mal
stimuli in nonggi.aBet hteo! %51%& ??Eﬁ()))éy %%meﬁylr &L e Q&@&ﬁ&@y logr) and

di abetic rats treated w t |gure shows "a conpari son
of tactile all@dahatkyl,riCofGrhatbiabidenyli €1 Cah@ioa(lkwysﬂz bahjloaliienphherty, c rat s

(second bar) rats .tr.e 3- i.gure 10
shows a corrpaa}]ygf)oﬁ(yg%e gd%‘?’ drOXYaf‘lu%}FIa%ng rgemslggr%‘ eS8 e Wﬁyélélnegglg %nedeg pressure
i n non-di abet ii§ theahme of dif&tenbmdrepﬁhabewdeogeam ufsibeiineda), atiydt di abetic

rats treated with 13- HODE (third, bar), gure 11 sho a conpari son of
cor pud cdOéb%%‘Hﬁ?crt‘é@ﬁéﬁé‘é?é‘c%‘eﬁ%b?st‘?dﬁgeﬁg}g\})é PEFVERIRSAIZARCSS N non- di abeti ¢

r at S ( m g%iﬁgeé(tfoﬂealadda ﬁgﬁzttl'oﬁs rf@&t%o&?%ésgi@e b hedh AR 1] @ﬁi]'(ﬁsﬁlﬁ&t‘ﬁm’[ reated

l'ine). Figure 12 shows a conparison of major pelvic
gangl | on (blzoordctile dwfumptnohndmhb@s,l tyiping sensations, pain, tingling in the legs and

feet, decreased or loss of temperature perception, decreased or loss of ankle reflex and/or

decreased or loss of sensitivity to vibrations, arising from diabetic neuropathy.

15
Detailed description of the invention
Figures 1 and 2 show the results of a nerve conduction velocity (NCV) experiment to
determine the effect of daily dosage of 13-HODE on NCV in motor neurons in rats.
20

Figure 3 shows a comparison of motor nerve conduction velocities in non-diabetic rats

(first bar), diabetic rats (second bar) and diabetic rats treated with 13-HODE (third bar).

Figure 4 shows the results of a nerve conduction velocity (NCV) experiment to determine

25  the effect of daily dosage of 13-HODE on NCV in sensory neurons in rats.

Figure 5 shows a comparison of sensory nerve conduction velocities in non-diabetic rats

(first bar), diabetic rats (second bar) and diabetic rats treated with 13-HODE (third bar).

30  Figure 6 shows the results of a nerve conduction velocity (NCV) experiment to determine

the effect of daily dosage of 15-HETrE on NCV in motor and sensory neurons in rats.



(first bar), diabetic rats (second bar) and diabetic rats treated with
13-HODE (third bar). Figure 13 shows dose response curves of notor NCV in
di abeti c watsiwresved with GLA, 13-HODE and 15- HETr E. FipgurGB2th/®hsaiRs t he
tissue plasma levels of 15-HETrE in rats treated with (i) 15-HETrE, (i)
13-HODE and (iii) sunflower oil placebo. Preferably the al kyl, alkenyl,

al kynyl and aliphatic groups are unsubstituted or substituted with 1, 2 or
3, preferably 1 or 2, nore preferably 1, unsubstituted substituents which
are the sane or different and are selected from hal ogen atons and G -C

al koxy, hydroxyl, G -C4 hal oal kyl, C2-C4 hal oal kenyl, C -C4 hal oal kyl oxy and
-NR R' whgpgeed sRowaadomparisoe of kmatgareevedrloat fléwe irenen-dinbeticapts égmhbarhydr ogen

G 2 alkyl. ferred substi . L-C4 al koxy,
Pydroxy! G ¢ R e pE Ry LR ERRR 5P i T er et ane

represent hydrogen or unsubstituted G -C2 alkyl. Particularly preferred
substituents include hydroxyl and -NR R' groups where R and _R' are the

same and FeHeEshAYS pyonpyERD oflkésncy Akregpoass to heppal simuli fnaondiabetig a1 i phat i ¢

groups ahgN@AAF Barf Wbl HiE@edd bW 208 dlaBERErAURA WA SHODE {sirdr ef erred
that not nore than two substituents are selected from hydroxyl. More

pref er ablbgr). not nore than one substituent is selected from hydroxyl. Most
preferably, the al kyl, al kenyl and al kynyl groups above are unsubstituted.
As used herein, a CG-C6 alkyl group is a linear or branched al kyl group
cont ai ni Nggire Orshdws @ cémparisonnf actilenllodyaria Exofplisbedic €its @Hstedak)y Hiabetizup

containing from1l to 4 rbon atons, p %&E y.a . C -C2 al kyl group
cont dni rf@tsf@eﬁﬂﬁ“ﬁbftrba‘? ‘ﬁgl?%ﬁatéfrﬁﬁﬁq Wﬁilj i (igk(ﬁl’ﬁd “al kyl groups include
met hyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl and t-butyl. For the

avoi dance of doubt, where two al kyl groups are present in a conpound of the
present ilngwatlPshows heorapaappn gf Hapwithdigwalaesnoasesdormephaniial deopgngssure

in non-diabetic rats (first bar), diabetic rats (second bar) and diabetic rats treated with 13-
HODE (third bar).

15
Figure 11 shows a comparison of corpus cavernosum responses to cavernous nerve
stimulation in non-diabetic rats (middle line), diabetic rats (bottom line) and diabetic rats

treated with 13-HODE (top line).

20  Figure 12 shows a comparison of major pelvic ganglion blood flow in non-diabetic rats

(first bar), diabetic rats (second bar) and diabetic rats treated with 13-HODE (third bar).

Figure 13 shows dose response curves of motor NCV in diabetic rats treated with GLA,
13-HODE and 15-HETIE.

25
Figure 14 shows the tissue plasma levels of 15-HETYE in rats treated with (i) 15-HETTE,
(i1) 13-HODE and (ii1) sunflower oil placebo.

Preferably the alkyl, alkenyl, alkynyl and aliphatic groups are unsubstituted or substituted
30  with 1, 2 or 3, preferably 1 or 2, more preferably 1, unsubstituted substituents which are

the same or different and are selected from halogen atoms and C,.Cs alkoxy, hydroxyl,



As used herein, a C2-C6 al kenyl group is a linear or branched al kenyl group
havi ng at | east one doubl e bond of either cis or trans configuration where

appl i cablwoant/iesssvai ning from2 to 6 carbon atons, for PexaRDB/MILKG2- C4

al kenyl group containing from2 to 4 carbon atons, such as -CH=CH2 or

- CH2- CH=CH2, -CH2-CH2- CH=CH2, -CH2-CH=CH CH3 , -CH=C(CH3)-CH3 and

-CH2- C(CH3) =CH2, preferably a C2 al kenyl group having 2 carbon atons. For

t he avoi dance of doubt, where two al kenyl groups are present in a conpound

of the present .inv [ t he t fgislinf - f i ed
ner ei . - <G B iR B G Pk B BnE R SR Bk
cont ai ni ngfe theGam? ot diferenathbepataihyddogén e@NP dkyd. Shr&gredidrkedny| group

containing from?2 to 4 car tomg, .preferably _a C2 al kynyl,h group
containiﬁﬁb%“U%F%%ﬁ%§Pﬁﬁh?RggéﬁﬁFgﬁvggﬁthw’ Bp§¥WH§PG§%g£{§h£#or -CH2-C
CH, as welrl tRSarhe oRBiffedenPid/RYleserd hYBoBM orims@BsBRMEYE, C2alR@Nt ynyl
3-pentynyl, 4-pentynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5- hexynyl. For
t he avoi diandalasty piefged sybstiuents mh&eWﬁWXYé@lﬂ}g{ Rr'erpunsadiere Rnangd conmpound
of the prgsent.i ' be the sane or different. Preferably,
said Ci-d% gﬁf?%géggﬁgqﬁgegggyy %ﬁ'kyl group, said C2-C6 al kenyl group is
a C2 al kenyl group and said C2-C6 al kynyl group is a C2 al kynyl group. As

used hereln, hal n atomis chlorine, fluorine, brom or_iodine. As
used here ?“gﬁéﬁvg%ﬁﬁP%oﬁgkﬁﬁﬁﬂ%aﬁbm%ﬁE%%¢§?%ﬁﬁj*%§@“&?§§&yﬁ¥°P§pica||y a
sai d G - GhrelskdstitdeBisit isfprélerred eHakiidtImte i @6 sabstiicitsGée Sdectddi®iti! (€. 9. a
C2-C4 al kenyl ) group rei%%ftlvely which is attached to an oxygen atom A

hal odiOky|hydkybaMresireferably, sat mesethay onesubitwah is sslegted fogphyd&oxypi cal Iy a
sai d al kyl, al kenyl, al koxy or al kenyl oxy group respectively which is
substituted by one or nore said hal ogen atons. Typically, it is substituted
by 1, 2 ovio$ psefeblyatheglyl,alkengl anBréfyay) grdupradbou¢ kglunsuidtitutddoal koxy gr oups
i ncl ude perhal oal kyl and per hal oal koxy groups, such as
As used herein, a Cy.Cg alkyl group is a linear or branched alkyl group containing from 1
15 to 6 carbon atoms, for example a C,.C4 alkyl group containing from 1 to 4 carbon atoms,
preferably a C;-C; alkyl group containing from 1 to 2 carbon atoms. Examples of C;.Cy4
alkyl groups include fnethyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl and t-butyl. For
the avoidance of doubt, where two alkyl groups are present in a compound of the present
invention, the alkyl groups may be the same or different.
20
As used herein, a C,.Cg alkenyl group is a linear or branched alkenyl group having at
least one double bond of either cis or frans configuration where applicable and containing
from 2 to 6 carbon atoms, for example a C,.C; alkenyl group containing from 2 to 4
carbon atoms, such as -CH=CH; or -CH;-CH=CH,, -CH,-CH,-CH=CH,,
25  -CH,-CH=CH-CHj; , -CH=C(CH,3)-CH3 and -CH,-C(CH3)=CHa,, preferably a C; alkenyl
group having 2 carbon atoms. For the avoidance of doubt, where two alkenyl groups are

present in a compound of the present invention, they may be the same or different.
As used herein, a C,.Cs alkynyl group is a linear or branched alkynyl group containing

30 from 2 to 6 carbon atoms, for example a C,.C4 alkynyl group containing from 2 to 4

carbon atoms, preferably a C; alkynyl group containing 2 carbon atoms. Exemplary

10



-CX3 and -0OCX3 wherein X is a said hal ogen atom for exanple chlorine and
fluorine. As used herein, a G-C alkylthio or C2-C4 al kenylthio group is
typi cal | ywa 2880/id5330- C4 al kyl group or a C2-C4 al kenyl grouGBReRp®0sI7vVel y
which is attached to a sul phur atom for exanple -S-CH . As used herein, a
C - C hydroxyal kyl group is a G -C4 al kyl group substituted by one or nore
hydr oxy groups. Typically, it is substituted by one, two or three hydroxy
gr oups. Preferably, it is substituted by a single hydroxy group. As used
her ei n, alkynazp S mxfudgre%Hl ”E%E?%%é g%]tl %i Car%ﬁ#}g 2- Bleﬁlf Eab' y

nDnocycll F OITEET & rrng contai Ai h t'ons, or exanpl e
a C6 ar ylprgpﬁiypaqsﬁnagmyl 3gpentyngt, bem:n@hgam heE;q@rlrpﬂ H&ynpl sdekyrail gnhd fr oups

i ncl ude 21 QX n%%hthalene d 182 ene 1gen eferred As used

her ei n, ¥l Fopd eﬁt‘é‘i’fﬂ%‘%(ﬁ? QbLr ‘?IS:/FW‘Z;? |g§°“85 rP(’SWBIilP@ or

pol ycycl '&)méiéh&i 61 B byesBM IO GbA, Gheyinay B th sari®siBffedn@r onatic ring, such
as a b5- menbered ring, containing at | east one heteroatom for
exanpﬁe 1, 2, 3 or 4 heteroatons, selected fromQ S and N. Wien the ring
cont ai ns Ee | oq i .1 nples
cont a1 HelIRLRY POTT:ISN oS PLEESLR b 1005 8 13

pyr azol ylalkenyhgoby hnd ssdacebliynyligroupash ¢ ,alldyhylagﬂoxqzol yl, oxadi azol yI
pyridinyl, pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl and tetrazolyl
groups. Thienyl, pyrrolyl, imdazolyl, thiazolyl, isothiazolyl, pyrazolyl,
oxazol yl , A4 mm&&tryla,hato@e@a@hmk chiBMhd, Cﬂ]uBMhe bRMhingaziodie. Pyrim dinyl and
pyra2|nyl groups are preferred, e.g. pyrronI i m dazol yl, thiazolyl,

i sot HiCazol yI , pyrazol yl, oxazolyl, isoxazolyl, triazolyl, pyridinyl,
pyridazin i S are
PYY 21 N S A BYGB C ShauRBy MGG BB PipTORRS
tr|a2|nylﬁkﬂ(gg m@erﬂthgmppprdazdﬁkaabvmﬂdﬁalmQtC4QW$mu)gyUp pyrrolyl

and tri azrlesn ect’lvely EncR 1S a ﬁet:)ci t a%%rxlygénn

15 A haloalkyl, haloalkenyl, haloalkoxy or haloalkenyloxy group is typically a said alkyl,
alkenyl, alkoxy or alkenyloxy group respectively which is substituted by one or more said
halogen atoms. Typically, it is substituted by 1, 2 or 3 said halogen atoms. Preferred
haloalkyl and haloalkoxy groups include perhaloalkyl and perhaloalkoxy groups, such as
-CX3 and -OCX; wherein X is a said halogen atom, for example chlorine and fluorine.

20
As used herein, a C,.C4 alkylthio or C,.Cy4 alkenylthio group is typically a said C,.C4 alkyl
group or a C,.C,4 alkenyl group respectively which is attached to a sulphur atom, for
example -S-CHs.

25  As used herein, a C;.C4 hydroxyalkyl group is a C,.C, alkyl group substituted by one or
more hydroxy groups. Typically, it is substituted by one, two or three hydroxy groups.

Preferably, it is substituted by a single hydroxy group.

As used herein, a C4.C) aryl group is a monocyclic or polycyclic, preferably monocyclic,

30  aromatic ring containing from 6 to 10 carbon atoms, for example a Cg aryl group

11



As used herein, a 5- to 10- nenbered heterocyclyl group is a non-aromati c,
saturated or unsaturated nonocyclic or polycyclic, preferably nonocyclic,
C5-10 carwocyuli2s33pi ng i n which one or nore, for exanpl @CT/GE20108008174, of
the carbon atons are replaced with a noiety selected fromN, O S S(O and
S(O 2, and wherein one or nore of the remaining carbon atons is optionally
replaced by a group -C(O - or -C(S)-. Wien one or nore of the remaining
carbon atons is replaced by a group -C(O- or -C(S)-, preferably only one

or two ( r ally, the
5 o 10 PSRBT AR Yohll kxaple: GELORARERID: kRt BB o BB S Yol o
het er ocy cinglaz e Fhenylds pﬂbﬁara:zleti di nyl, oxetanyl, thietanyl, pyrrolidinyl,

i m dazol i dinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl,

i sot hi azolidinyl, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl,

t et r ahy drad dxe@ By Y IS, todi 0- iedhtrfad hetdloM¥0dranyis a doRF€lld dtipdllcyclf, per i di nyl
pi per azi nyl hexahydropyrl m di nyl , net hyl enedi oxyrﬁhenyl
et hyl éne&r?f?VBWéHWOCY? K én@rlr% qxr}Wred aromatic ring, such as a’5- or 6- membered

S- 0xo-t hi mhﬂng)é be%t %ng h&éﬂ)a{om %perx gie' M' 3 ofrpfletgl%la{o%l selected
1,3-d|ox di oxol anyl, trioxol an t71thianyl, |mdazoI|nyI
pyranyl , fpyn @z SlanduN Whén the gingrephtains 4i heteptdtomy tiesedire pteferhbllpyaﬂ aruoigen
5-(4H)-o0 4t 3 t hi.o PYI-I O

et O B AR 300 S S e BRI h e oups anc

noi eti es pyPJzeryerdxezblyleiseimmItﬁhzdgylpmpﬂxaablgl pPyadiatal g mﬂdmyl,m dazol i di nyl,
oxazol i di nyl, .isoxazoljdjnyl, rlaZO|l i sot hiazol i di

t et r dfly drigidizang DyrrRdingh parsin Vimyl gt %&ﬁ%ﬁdy cﬁawpénwhlenyp pyfrolyl,
t et r ahydrigfii,Ql 9)/ I’tlﬁﬁ‘)@lyl ththngiyﬁ azo 1571 %ﬂ&ﬂYlS@X&Wﬂ%ﬂﬁz!oWl Wridigj peri di nyl,

pi perazi nyl, héxahydropyri m di ny hi’onor phol i nyl “and nof ‘Hol i nyl groups
and noi etryeidazimdrpyriveidwybindamering] ME@TG mtﬁeh@t@m pheolybowidagdyi, ni t i ons of

het er oary, gl 4 ) \gj;l % an be
procent. 1hoEE PEEBEL sep A AMER e Barb 1 Wl AL, loR R o o
will be myﬁhﬂmmleﬂd(pgfazmyll kroaps. r Moee gefertd proaps arashieefl pyeidinyl,
15  pyridazinyl, pyrimidinyl, pyrazinyl, pyrrolyl and triazinyl, e.g. pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, pyrrolyl and triazinyl, most preferably pyridinyl.

As used herein, a 5- to 10- membered heterocyclyl group is a non-aromatic, saturated or
unsaturated monocyclic or polycyclic, preferably monocyclic, Cs.jg carbocyclic ring in

20  which one or more, for example 1, 2, 3 or 4, of the carbon atoms are replaced with a
moiety selected from N, O, S, S(O) and S(O),, and wherein one or more of the remaining
carbon atoms is optionally replaced by a group -C(O)- or -C(S)-. When one or more of
the remaining carbon atoms is replaced by a group -C(O)- or -C(S)-, preferably only one
or two (more preferably two) such carbon atoms are replaced. Typically, the 5-to 10-

25 membered heterocyclyl ring is a 5- to 6- membered ring.

Suitable heterocyclyl groups include azetidinyl, oxetanyl, thietanyl, pyrrolidinyl,
imidazolidinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl, isothiazolidinyl,
tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl,

30  dithiolanyl, dioxolanyl, pyrazolidinyl, piperidinyl, piperazinyl, hexahydropyrimidinyl,
methylenedioxyphenyl, ethylenedioxyphenyl, thiomorpholinyl, S-oxo-thiomorpholinyl,

12



below) if it is attached to each of the adjacent ring atons via a single
bond. As used herein, a C3-C7 carbocyclic group is a non-aromatic saturated
or unsat uweatedy/tagasnocar bon ring having from3 to 7 car beaTaB/00081ef er abl y
it is a saturated or nonounsaturated hydrocarbon ring (i.e. a cycloal kyl

noi ety or a cycl oal kenyl noiety) having from3 to 7 carbon atons, nore
preferably having from3 to 6 carbon atons. Exanpl es include cycl opropyl,
cycl obutyl, cyclopentyl and cycl ohexyl and their nono- unsat urated vari ants,

more par td §ﬂk&r8§xlo%%mwxi yf}ﬁﬂnﬂy‘f safieslim A Ftdaear fRgxehyl o oup

al so incltudes C/ carbocyc groups descri ed a ove ereln one or
more ri ngn&mrtybnmaiamyawmblpmdhrw thiogplouyl, th@(X@)}uaZON@mezl pHef er ably, O,

1 or 2rihg.c at ) .are r. cs Most
pr ef er abl}y’ Zgglgg%f)@gng?é’%gg ?Fg(%ﬁg’bgl}y? 05‘393%%%991? 3}5&/285%@% he aryl,
het er oar yxppjteidaidasy,suydiniaiido @xﬂhla@lemliy lgraipo BbmbietiEs. aefel¥ed ar e

unsubstituted or substituted by 1, or 4 unsubstituted substituents,
for exanpictsresyclyl gewups arg PMHQ%&’# ’c“ﬂifié@héﬁ’détoi"?@élﬁt“é’ igspazalidingy substl tuent s

i ncl ude hehaggin t@cﬂ?ﬁ 281hid1 efatRforh {t4n BRI, ,
al kenyl oxlsl,Lﬁ1 a 1 a lga ;1119 ! @ hall’agnge ﬁﬁ& %‘Ate%h}gaa{%%xy, C2- C4

hal oal keﬁytrahyslrotlhylabrr@wldlthMarwé,phwolwhmraznlydmﬂ; pl@emdmylhmm@mal kyl, C2-C4

hydr oxyal} t groups wher ei n

each R aﬁgﬂ?gdmpg—l frh%ngahrr%&%&b r&e?& gﬁlﬁgp ﬁp hids mﬁi}?r ggen or G-C4

aI kyI More preferred substltuents i ncl ude hal ogen atoms and unsubstituted
| k C. al koxy,, 0X . oal k aloalk y -4

hydr dgyaxﬂl?ﬁhe aé’?éiﬁﬁceory}rrdf’P@yglt@& Qﬁobow mt@’rnﬁﬁggetﬁﬂ‘?érry? %‘?TBC ar e the

sane or dirdfRreet todd N aRs B SMicHYAHRIRE AT inHRSHRS b Wil 68eRllertdo @l kyl. More
preferred substituents include hal ogen atons, hy roxyl groups and G -C2

al kyl andkidied cheraiskidg )N 2jemupl be pEasenatedsfor walb Farry 2 sibsiatunt as defirsdoar y| |
het er Ocyq)le%lw) Eﬂqq 150%9&%%8 leXJh ¢t rtﬂé’ﬁ?ac@HtOrYfg £bfis via a single bond.

15  As used herein, a C3.C; carbocyclic group is a non-aromatic saturated or unsaturated
hydrocarbon ring having from 3 to 7 carbon atoms. Preferably it is a saturated or mono-
unsaturated hydrocarbon ring (i.e. a cycloalkyl moiety or a cycloalkenyl moiety) having
from 3 to 7 carbon atoms, more preferably having from 3 to 6 carbon atoms. Examples
include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl and their mono-unsaturated

20  variants, more particularly cyclopentyl and cyclohexyl. A C;.C; carbocyclyl group also
includes C3.C5 carbocyclyl groups described above but wherein one or more ring carbon
atoms are replaced by a group -C(O)-. More preferably, 0, 1 or 2 ring carbon atoms
(most preferably 0) are replaced by -C(O)-. Most preferably, said C3.C7 carbocyclyl
group is cyclohexyl.

25
Typically the aryl, heteroaryl, heterocyclyl and carbocyclyl groups in R; and Rs are
unsubstituted or substituted by 1, 2, 3 or 4 unsubstituted substituents, for example by 1, 2
or 3 unsubstituted substituents.. Preferred substituents include halogen atoms and C;.Cy4
alkyl, C,.C4 alkenyl, C,.Cs4 alkoxy, C,.C4 alkenyloxy, C;.C4 haloalkyl, C2.Cs haloalkenyl,

30  C,.Cq4 haloalkoxy, C,.C4 haloalkenyloxy, hydroxyl, mercapto, cyano, nitro, C;.Cq4
hydroxyalkyl, C,.C4 hydroxyalkenyl, C;.Cy4 alkylthio, C,.C4 alkenylthio and -NR'R””
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unsubstituted. Wien the aryl, heteroaryl, heterocyclyl and carbocyclyl
groups in R and R5 are substituted by two, three or four substituents, it
i s preferwoadotonas3snot nore than two substituents are selPeTtGBLOfIVIONS17
hydroxyl, cyano and nitro. Mdre preferably, not nore than one substituent
is selected from hydroxyl, cyano and nitro. As used herein, a

phar maceutically acceptable salt is a salt with a pharmaceutically
acceptabl e acid or base. Pharmaceutically acceptable acids include both

i norganic i s, hydroch| ari ul. [ h I di phosphori c,
hydr obr ont ?S%S%%l %?'ir%%&a%i X%algd lsot?% gaﬁ?%graéﬁg% nésaﬁlg ﬁngg?e@Pst ryldgd,ge? ﬁﬁgf'ég,

mal ei ¢, nakylc Ma@s postlral substitaéms melutlahdlagentatorhemrbimsubsaicetd €;.C, alkyl,

met hanesu).phonj c, et hanesul phoni ¢, .benzenes honi r{7-tol yenesul phoni c
aci d. Pha h@b@lﬁ?’iycg}'cﬂ chgégt gﬂ?%kﬂaébé‘* ﬂaﬁ%f}%&g%’, Ql-&&ﬁ}"{rﬂ’@f yﬁl’(cé(?"é‘?’ sodi um
or pot asshitf)-SRNdnAlNRIR g@ﬁtd“wﬁﬁé R ah@RY- aré HeGhMBLPAI RGN ER] M4Pdesdhedr OXi des
and organi c bases such as al é%l am nes, aral kyl am nes and heterocyclic
ani nes. ThEregsppr uBwbstined Gréh afkyl.t More prefepied substitugnlgindedecalagened by one
or nore | te, i u i nvention or

phar rrace[ﬁ%@%ﬁygﬁ)g% pltl%gz{ng (glacfztagg’tl ﬁ%?gggz ngﬁﬁ)p%rﬁg or nore nol ecul es of a
sol vent. Such solvates are typically crystalline solids having a

substantiglly fix | ar. ratio sol ut.e, and solvent. Representative
sol vent's I?[ﬂ%tl ﬁ?fjsrags" \%}?ﬁgf hegyg?%ﬁi‘?tef/%?"‘élﬂ, a'ﬁe“?ﬁ’é’ﬁ%‘ﬁg %’P‘Wéﬁ%f“fﬁ H€opr opanol ,
aceti c acimdubsaiided.he |i ke. When the solvent is water, the solvate forned is

a hydrate. The conpounds of the invention contain a chiral center.
Accorl@i ngly, they can be used in the formof a racem c m xture, an

enant | OMefneiPhedrill Rhtb ey RG] A?rrlgglaﬁoo%c%g?g@le@qgﬁ?mw&{e- The scope of

the invention as describéd an enco e racemc forns of the
conpoundssubgtitutad by twerihiconr fsir waistituaststihes prefdired dhatmot emaathanmeo s, and
stereois 0 srti_ttef\erhrtsi a%Q %é]lec%&‘ %rgrglefxsydroxyl, cyano and nitro. More preferably, not more than
one substituent is selected from hydroxyl, cyano and nitro.
15 .
As used herein, a pharmaceutically acceptable salt is a salt with a pharmaceutically
acceptable acid or base. Pharmaceutically acceptable acids include both inorganic acids
such as hydrochloric, sulphuric, phosphoric, diphosphoric, hydrobromic or nitric acid and
organic acids such as citric, fumaric, maleic, malic, ascorbic, succinic, tartaric, benzoic,
20  acetic, methanesulphonic, ethanesulphonic, benzenesulphonic or p-toluenesulphonic acid.
Pharmaceutically acceptable bases include alkali metal (e.g. sodium or potassium) and

alkali earth metal (e.g. calcium or magnesium) hydroxides and organic bases such as

alkyl amines, aralkyl amines and heterocyclic amines.

25  The term "solvate" refers to a complex or aggregate formed by one or more molecules of
a solute, i.e. compounds of the invention or pharmaceutically-acceptable salts thereof,
and one or more molecules of a solvent. Such solvates are typically crystalline solids
having a substantially fixed molar ratio of solute and solvent. Representative solvents
include by way of example, water, methanol, ethanol, isopropanol, acetic acid, and the

30  like. When the solvent is water, the solvate formed is a hydrate.
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It wll be appreciated that the term"or a pharmaceutically acceptable salt
or solvate thereof is intended to include all permutations of salts and

sol vat es,weuetv/ias33gol vat es of pharnaceuti cal | y- accept ablPeT&H208/006817
conpounds of the invention. R5 and R nay be an aliphatic group having 3 to
29 carbon atoms. Typically, the aliphatic group is not cyclic. The
aliphatic group is typically linear or branched, preferably |linear.
Typically the aliphatic group has 7 to 25 carbon atons, nore preferably 1 1

Typi ¢ t group h: : : _ .
0 25 cargon .a G;gdr?eo%e ﬁl/érgﬁ%ﬁé::g%ta%raoépﬁrgi gﬁnli%pk%@clrhpég%g}ép%sﬁ B‘y@%ﬁaﬁ[ y

substituted w I oX hat1 c S pre
unsubst i titledforrAbf p Rkakemic gixdupe Sam@agntiemaadn atxade entched is abeorahed or

pol yunsat urat.ed. Saturated_ali.phat.ic oups ar referred. Typjcally,
sat ur at et AFTHINAT iﬁ’ﬁf%’tﬁ’ﬁé’fﬁ’&dquﬂpf}%géﬁs aegrcggﬁe‘g‘fr%?ﬁgfpa#ﬁ‘& ably 11 to
17 car bon, @B Porm¥YIF heDalpdhAdsest thd inPéiitfon Gs WeD WP thetidd@ividabl shaf@sthéb,n a
singl e C=C doubl e bond. The doubl e bond has cis or trans configuration. The

si ngl & dcudiserasisemersyrighed pisiEsst at any point in the aliphatic group, but
is typically 7 or 9 carbon atons fromthe end of the aliphatic group distal
to the (C=O group to which the aliphatic group is attached. Typically,
nmonouns atltuwill boappirégidted thet the tanms’oha pharfnacenticaliyoaczéptatede bahogobvats pr ef er abl y

v or miFgecee BSTORLONBHIGe a1 brmalaiiprel St Sy P e B0 "L ol

Each doulyharhRckidimy-0espeabld Sltdbf édnptnaaddf Benathtwn. The doubl e bonds nay
be present at any point in the aliphatic chain, but typically, the C=C

doubll® bond furthest fromthe (C=0 group to which the aliphatic group is
attached g s,.3, : RNgki ¢ group
R’ Bﬁ’lg %%;%;began f H?(gb %E%Mavflﬁé)moti%am £Emé "eytdIRhaL

distal to t gro ich the aliphatic groupis at t ached.
Typi cal | yalippatioygrogratsmoaieysdic. The aliphatic group is typically linear or branched,

preferably linear. Typically the aliphatic group has 7 to 25 carbon atoms, more
preferably 11 to 25 carbon atoms. The aliphatic group is typically unsubstituted or
15  substituted with one hydroxyl group. The aliphatic group is preferably unsubstituted.

Aliphatic groups may be saturated, monounsaturated or polyunsaturated. Saturated

aliphatic groups are preferred.

20  Typically, saturated aliphatic groups have from 7 to 25 carbon atoms, preferably 11 to 17

carbon atoms.

Monounsaturated aliphatic groups typically contain a single C=C double bond. The
double bond has cis or trans configuration. The single double bond may be present at
25  any point in the aliphatic group, but is typically 7 or 9 carbon atoms from the end of the
aliphatic group distal to the (C=0) group to which the aliphatic group is attached.
Typically, monounsaturated aliphatic groups have from 7 to 25 carbon atoms, preferably

15 to 23 carbon atoms.

30  Polyunsaturated aliphatic groups typically contain two or more C=C double bonds, for

example 2, 3, 4, 5 or 6 C=C double bonds. Each double bond may have cis or trans

15



al i phatic groups have from7 to 25 carbon atons, preferably 15 to 23 carbon
atons. Typically, said aliphatic group is the group R, wherein RRCQ2H is a
fatty aciwo2Preef2833ably, said fatty acid is lauric acid, PeyrgB0ionoes1i7d,
palmtic acid, stearic acid palmtoleic acid, cis-vaccenic acid, oleic
acid, eicosenoic acid, erucic acid, nervonic acid, alpha-linolenic acid,
stearidonic acid, eicosatrienoic acid, eicosatetraenoic acid,

ei cosapent aenoi ¢ aci d, docosapentaenoic aci d, docosahexaenoic aci d,

t et racosapent aepoi c.acid het nacos hexaengj ¢ _ac

gama- | | néa Eﬁ p%t%ljdhe A e'ﬁ%?'g SRS AN il m he a?lpﬁatlc ﬁ%glrrﬁ Qtscid,

ar achi dondygicaity, the CeC dsatsle edsmi furthest Gronaitle e(m:(O) Qeuplto which geptiphatenoi ¢ aci d,

or nead acld. More preferably, said f tty aci s |laurj.c acid, ristic
acid, pal#PR i afiashed it TR bon e from ﬂeﬁ@l%%f‘d? At %H@gg%ati c
group havidec205 &oé t&@ﬁll@%eaﬂ@m&ld goﬁ}hﬁ aahduabafryﬁcmwwyeﬁsamrﬁlﬂ

derivative of fornu as defined herein, i.e al irphatic group is of
f or mulSa ﬂ@hﬂ)@grﬂ\vwl@@;ﬂf@m’t}%ﬁ carhonaitems, Ardferably lééo aéF?fh@éia‘l‘?ﬁ\sel n. In a
preferred enbodi nent, the aliphatic group having 3 to 29 carbon atons is
the aliphatic group of 13- hydr oxyoct adecadi enoi ¢ acid or

15- hydr oxpﬁiufadisastard ﬂhxhhﬁc gm'upl is the group e whkiteprhR1C@, Hyisauptty scid.

-(CHZ)? ) CH2) 6- [ cf 5] CH=CH- CH
2-[nj CH= f%béﬁhé?léné éﬂ)“c( O%m%ﬁw% qu(}‘aHBF%‘dpﬁl%F‘& ‘g’d enbodi ment ,
the PUFA ﬁ%itmaiclam oi-vhedemidl sdid( bleid sid) bich @Bl adidRAAEHD ardChibrhhi} abilil 2- OR
wherein each R is the same or different and is the allphatlc group of

13- hyldr oxafeherlinpderagircadstearidenig agd, cicsplfignais pafcaeospietrasmsicackki d, i.e. Rlis
[cis] CH:M& dae%lga%%og*g ggﬁta&@it é%osaﬁéx%%ﬂlg ‘%,a ta%nsﬁeneaénowe sane.

Thus, rivative o rmul a I's preferablyor I's
under st oadid, eitacodabedaendic haddimiladeand, gahmar]hhdienlmlé,teycqsahtmmmdt o the

dihommo-gamma-linolenic acid, arachidonic acid, docosadienoic acid, adrenic acid,
docosapentaenoic acid, or mead acid. More preferably, said fatty acid is lauric acid,

15  myristic acid, palmitic acid, or stearic acid.

In one embodiment, the aliphatic group having 3 to 29 carbon atoms is the aliphatic
group of a PUFA derivative of formula (I) as defined herein, i.e. the aliphatic group is of
formula -(CH>);-Alk-(CH;)sCHjs, wherein -Alk- is as defined herein.

20
In a preferred embodiment, the aliphatic group having 3 to 29 carbon atoms is the
aliphatic group of 13-hydroxyoctadecadienoic acid or 15-hydroxyeicosatrienoic acid, i.e.
the aliphatic group is -(CHz);-[cis] CH=CH-[trans]CH=CH-CH(OH)-(CH;)4CH3, or -
(CH,)6-[cis]CH=CH-CHa;-[cis]CH=CH-{trans]CH=CH-CH(OH)-(CH;)+CHs.

25

In a more preferred embodiment, the PUFA derivative of formula (I) is of formula R'O-
CH,-CH(OR")-CH,-OR’, wherein each R' is the same or different and is the aliphatic
group of.13-hydroxyoctadecadienoic acid or 15-hydroxyeicosatrienoic acid, t.e. R'is ...
-(CH3)7-[cis] CH=CH-[trans|CH=CH-CH(OH)-(CH;)4sCH3, or -(CH>)¢-[cis] CH=CH-CH>-

30 [cis]CH=CH-[trans]CH=CH-CH(OH)-(CH,)4sCHj3. Preferably each R'is the same. Thus,
the PUFA derivative of formula (I) is preferably

16



unsat urated carbon chain bearing the -COORI npoiety and the right hand side
of the -Alk- group is bonded to the saturated carbon chain. R, R2, and R5
may be "dwogomni2eisves”. Typically, the "drug noiety" isPaTWB2glOIATY t hat
is effective in treating neuropathy, neuropathic pain and/or diabetic

neur opat hy. Suitable such drug noieties are well known in the art. Wen R
is a drug noiety, the drug noiety nay be bonded to the oxygen atomdirectly
or indirectly, preferably directly. When R2 is a drug noiety, the drug

noi ety may be bonded to the oxygen atomdirectly or indirectly, preferably
directly. Direct linkage to said oxygen atons nmay occur through any
conveni ent functional group on the dr noi ety, such as a carboxy

group. Wien R is a qqug noiety, the dg i be bonded to the
carboxyl group~diyectly or indirectly\ preferably digectly. Drect |inkage
to said carboxy grRgup may occur throu any conveni ent functional group on
the drug noiety, s d direct |inkage
wi |l occur through a linking noilety. nthe art is well
awar e of suitable Iinking moi et i ®s. i es include bi-
and nulti functional alkyl, aryl, aralkyl or peptidic noié&kies. Typically,

the drug noiety is an al dose reductase inhibitor, an ACE inhibhitor, a
vitam n or an anti-oxidant. Typically, the drug noiety iHdO hi ne,
cannabi di ol , tetrahydrocannabi nol, dul oxetine, epalrestat, |idocaine,
pregabal in, varicella zoster virus, alprostadil, |acosam de, transacin,

mexil eting, acetyl-L-carnitine, amtriptyline, ketam ne, desvenl af axi ne,
dext rgnmet hor phan, fidarestat, gabapentin, GWM1000 (GW Pharnaceuti cal s),
Ianntﬁgrine, memant i ne, NGX-4010 (NeurogesX), ranirestat, ruboxistaurin,
681323 (GSK), ABT 894 PII NP (Abbott / NeuroSearc 5859

A

It is to be understood that the left hand side of the -Alk- moiety is bonded to the
unsaturated carbon chain bearing the -COOR| moiety and the right hand side of the
10 -Alk- group is bonded to the saturated carbon chain.

Rj, R;, and Rs may be "drug moieties". Typically, the "drug moiety"” is a drug moiety
that is effective in treating neuropathy, neuropathic pain and/or diabetic neuropathy.
Suitable such drug moieties are well known in the art.

15
When R, is a drug moiety, the drug moiety may be bonded to the oxygen atom directly or
indirectly, preferably directly. When R; is a drug moiety, the drug moiety may be

~ bonded to the oxygAei{.afE)—frf &iréciigl or indiréctly, preferably directiy. Direct linkage to

said oxygen atoms may occur through any convenient functional group on the drug

20  moiety, such as a carboxy group.
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(Adol or / Pfizer), ajulemc acid, an al pha adrenergic agoni st, beraprost,
bi ci fadi ne, brivaracetam bupivacai ne, BVT 115959 (Biovitrum, candesartan
ci |l exeti lwocarmabiznor, CNS 5161 (CeNeS), col eneuram de, PRAGEA1 00100817

gal ant am ne, FARBETI C, CNSB 001 (CNSBi 0), gabapentin enacarbil, VEGF ZFP
(Sangano Bi oSci ences), ibudilast, indantadol, KD 7040 PIl NP (Kalypsys),

| i dorestat MK 0759 (Merck & Co), peranpanel, proinsulin C peptide, QR 333
(jS gley), radiprodil, ralfnmanm de, REN 1654 (Evotec), SLC 022 (Sol ace),

S, S-rebo SS fl- 8 .T Lnodar,
5. S 1 eboxghLg, SO IRLS AOMBRIS AV Shond o SRR IREEHRL, afLaodar .
B12, or |drpeditecty,iplefefdbbf dircatdy. yDlrbdstémdalag,ego RBidebtpok B gmupgadyi dctr,
car barreza ine, |idocai.ne, Igljaba entin or nbal t a. s nore than
one drug ek grhrwERient fingtien c%wwo%@eﬁugfa?lﬁm 816 |af thé(g‘@ﬁy %P Noi et y
may be thgniggppupr different. Typically, conpounds of fornula (1) which

conprise a drug noi ety conprise only one such drug noi ety. Typically, -Alk-
is -(GH2)4-[ds] CH=CH-| >ra"s] CH=CH CH( OR 2) - - (CH2) 3-

[ czy] CH= r el . LSyt he sane
or di ffe%%nhﬁ%%gﬁthtnegaLer el n: EE{ (t?era il E%d‘ﬁ?g{} s W

- (CH2) 3- [mm]rﬁ{:sﬁi&tlalﬂbmn[cmg/}ﬁtbt@bi- Phitadoihe | hr}lﬁhg:ﬁbkeﬁbi(M)ie bi-whépnmitn R2 i s as
defi ned r ot a drug noiety. Typically, R is a

hydr ogen 4 '031]}/3% aralls ‘én@ﬂ’@@é‘ Wﬁm’e@s C4 al kenyl, C2-C al kynyl, C6
aryl, 5- to 6 rrenbered heteroaryl, C3-C6 carbocyclyl or 5- to 6-nenbered

het er ocycl yl group; R is a group of fornula -CH2- CH(OR3) - CH2- ( ORO,
wher din ﬁ@p&@ﬁya afi@lga@ma@fw pedl ﬁisrré@wassenmbltqr,sanaﬁgﬁmbléw % Yiamina

- ((CH2 OCHZ), i R RIL R, nfﬂdgﬁg afe 8% 'I%tlﬁgt]ygr réhor;ﬁhﬁé, ehithaBRtig, @l kyl, al kenyl

and al kynyl groups are ane o are
tetrahydrocannabinol, duloxetine, epalrestat, lidocaine, pregabalin, varicella zoster virus,

alprostadil, lacosamide, transacin, mexiletine, acetyl-L-carnitine, amitriptyline, ketamine,
desvenlafaxine, dextromethorphan, fidarestat, gabapentin, GW-1000 (GW

15  Pharmaceuticals), lamotigrine, memantine, NGX-4010 (NeurogesX), ranirestat,
ruboxistaurin, 681323 (GSK), ABT 894 PII NP (Abbott / NeuroSearch), ADL 5859
(Adolor / Pfizer), ajulemic acid, an alpha adrenergic agonist, beraprost, bicifadine,
brivaracetam, bupivacaine, BVT 115959 (Biovitrum), candesartan cilexetil, cannabinor,
CNS 5161 (CeNeS), coleneuramide, davasaicin, galantamine, FARBETIC, CNSB 001

20  (CNSBio), gabapentin enacarbil, VEGF ZFP (Sangamo BioSciences), ibudilast,
indantadol, KD 7040 PII NP (Kalypsys), lidorestat MK 0759 (Merck & Co), perampanel,
proinsulin C-peptide, QR 333 (Quigley), radiprodil, ralfinamide, REN 1654 (Evotec),
SLC 022 (Solace), S,S-reboxetine, SSR 180575 (Sanofi-Aventis), TAK 428 (Takeda),
timcodar, transacin, TRO 19622 (Trophos), transdur bupivacaine, vitamin B1, vitamin

25  BI12, or lipoic acid. Preferably, the drug moiety is pregabilin, carbamezapine, lidocaine,

gabapentin or cymbalta.
. When there is more than one drug moiety, present in the compound of formula (I), each

drug moiety may be the same or different. Typically, compounds of formula (I) which

30  comprise a drug moiety comprise only one such drug moiety.
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each unsubstituted or substituted with 1, or 2 unsubstituted substituents
which are the sane or different and are sel ected from hal ogen atons, G -C4
al koxy, hyorowyi2533and - NR R' groups where R and R' ar e PCH&BRAINN00817
different and represent hydrogen or unsubstituted G -C2 al kyl; and said
aryl, heteroaryl, carbocyclyl and heterocyclyl groups are the sanme or
different and are each unsubstituted or substituted by 1, 2 or 3
unsubstituted substituents which are the same or different and are sel ected

fron1ha|ogﬁ§ OB AN ) L -145% L &l | 0 i - CA oxy, and -NR R’
groups wher ef%&ég‘h % @%%?%%]Fg Fﬁg[tgang%@g%(e@ntoﬁ%ﬁkz.FBepr esents

hydr ogen [ois]OHSGHsCH:-(rtig CHEICH=R raais KGH=GH eCH(OR2)-¢ vbermbi gach Rb is the sanhgy/ dr ](c)gen
atom or R ..kS an uynsubstituted C -C4 alkyl group; or R is a group o

for mul a -%ﬁ&ﬁ?fﬁfﬁgfg%?ég%agh??HWherein R3 and R4 are as defined herein; or
Rl is a group of fornula -(CH2OCH2) nOH, wherein mis as defined herein.
Mre preferably, R._is a drogen ata or Ris a graqup of formula

" G- O lesleratpAliogery CHpfderaR e - e Qe CHY e R HiETUOR?-and
wher ei n afhdiBaR, 98I PnefBeein. R4 i1s - (C=0-R6, wherein Ris as defined
herein. Mbst preferably, R is a hydrogen atom mis typically an integer of

from5 to 150, preferably from10 to 50. R3 is typically -(C=O-R 6,

wherein i ef i rej. R4 is typically -(C=0-R 6, wherein R6 is
as defi nePT _§<§?§i§’.lsﬁgg¥g&§b (§},E'tyboth R3 and R are -(C=0)-R, wherein each R
may be the sanme or different and is as defined herein. Typically, when R3

RN S T TR R CR S
defined hgyesno 6TyBinBael Yieteroaryl, Cs-Cs carbocyclyl or 5- to 6-membered heterocyclyl
group; or R; is a group of formula -CH,-CH(OR3)-CH,-(OR4), wherein R3 and Ry are as
defined herein; or R, is a group of formula -(CHOCH,),,OH, wherein m is as defined
herein, wherein said alkyl, alkenyl and alkynyl groups are the same or different and are
15  each unsubstituted or substituted with 1, or 2 unsubstituted substituents which are the
same or different and are selected from halogen atoms, C;.C; alkoxy, hydroxyl, and
-NR'R"" groups where R" and R"" are the same or different and represent hydrogen or
unsubstituted C,.C; alkyl; and said aryl, heteroaryl, carbocyclyl and heterocyclyl groups
are the same or different and are each unsubstituted or substituted by 1, 2 or 3
20  unsubstituted substituents which are the same or different and are selected from halogen
atoms, and cyano, nitro, C;.C, alkyl, C,.Cs4 alkoxy, and -NR'R"’ groups wherein each R’
and R"" is the same or different and represents hydrogen or unsubstituted C;.C; alkyl
group.

25  Preferably, R; is a hydrogen atom; or R, is an unsubstituted C,-C;4 alkyl group; or R; is a
group of formula -CH,-CH(OR3)-CH,-(ORg), wherein R; and Ry are as defined herein; or
R, is a group of formula -(CH,OCH,),OH, wherein m is as defined herein.

More preferably, R, is a hydrogen atom; or R; is a group of formula -CH,-CH(OR3)-

30  CH»-(ORy4), wherein R3 and Ry are as defined herein, and wherein at least one of R3 or R4
is -(C=0)-Rg, wherein R is as defined herein.
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said aliphatic group is saturated. Typically, Ris an aliphatic group
having 7 to 25 carbon atons, preferably 11 to 17 carbon atons. Preferably,
R6 is a gwouploR2sasherein RCO 2H is auric acid, nyristicPatiGB20malong1vi c
acid, or stearic acid. Typically, R2 is not a drug noiety. Typically, R2 is
a hydrogen atom or R2 is a group -(C=O-R5, wherein RS is a G -C4 al kyl,
C2-4 al kenyl, C2-C4 al kynyl, C6 aryl, 5- to 6-nenbered heteroaryl, C3-C6
carbocyclyl or 5- to 6-nenbered heterocyclyl group, or R5 is an aliphatic
group having from3 to 29 carbon atons; or R2 is a group of formula
-(CH2OCH2) nOH, wherein n is as defined herein, wherein said al kyl, alkenyl
and al kynylosigrefendlyaRe is dieydsegen aerm.di f f erent and are each unsubstituted or
substituted with 1, or 2 unsubstituted substituents which are the sane or
different and are sel ected from hal ogen atons, C -C4 al koxy, hydroxyl, and
-NRR ' ghg ﬁ:awgﬁﬁ‘ltéger@ﬂﬁimRSt@rlgotﬂ?@feﬁﬁmr&ﬁ 1dit f@rent and represent
hydr ogen or unsubstltut ed G - al yI and said aryl, heteroaryl,
carboeyclyl and heterocyclyl groupsare the same or different and are each
unsubsti tgl ted, stituted substituents which
are the sa%eq}g)%aél?f &I(g)n#ﬁ ar}é“ssésggftie ?%?n hal ogen atons, and cyano,
nitro, G- alkyl, G-4 aI koxy and -NR R' groups wherein each R and R
is the s . di f f er ent esents h en or unsubstituted G -C2

al kyl gr 3‘5;18 3lff>?“‘ealué(rgcjl:if(?/5 q]eée“g s S5 dgle{) “or RR is a group -(C=O-R
5, wherein R5 is unsubstituted C1-C4 alkyl; or R is a group -(CO-R ,
wherein R5 is an aliphatic gro havi n from3 to 29 carbon atons; or R2 is
a groih ofrefeszbly;bath Raupdiary )V,%ew srainpapk Remay be thesame oF differentor e

pr ef er abl dlggsa&]ngdggrg{ogen atom or R is agroup -(C=O-R 5, wherein R5
is an aliphatic group havi ng from3 to 29 carbon atons; or R2 is -a group of
formul a

Typically, when R; and R4 are both -(C=0)-Rg, then Rs is not an aliphatic group having 3

to 29 carbon atoms.

15
Rg is an aliphatic group having from 3 to 29 carbon atoms, as defined herein. Typically,
said aliphatic group is saturated. Typically, R¢ is an aliphatic group having 7 to 25
carbon atoms, preferably 11 to 17 carbon atoms. Preferably, Rs i1s a group R, wherein R-
CO;H is auric acid, myristic acid, palmitic acid, or stearic acid.

20

Typically, R, is not a drug moiety.

Typically, R is a hydrogen atom; or R; is a group -(C=0)-Rs, wherein Rs is a C-Cy
alkyl, C,-C4 alkenyl, C,-Cy4 alkynyl, C¢ aryl, 5- to 6-membered heteroaryl, C3-Cs

25  carbocyclyl or 5- to 6-membered heterocyclyl group, or Rs is an aliphatic group having
from 3 to 29 carbon atoms; or R is a group of formula -(CH,OCH,),OH, wherein n is as
defined herein, wherein said alkyl, alkenyl and alkynyl groups are the same or different
and are each unsubstituted or substituted with 1, or 2 unsubstituted substituents which are .
the same or different and are selected from halogen atoms, C;.C4 alkoxy, hydroxyl, and

30 -NR'R"’ groups where R" and R"" are the same or different and represent hydrogen or
unsubstituted C;.C; alkyl; and said aryl, heteroaryl, carbocyclyl and heterocyclyl groups

20



- (CH20CH2) nOH, wherein n is as defined herein. Mdst preferably, R2 is a
hydrogen atom n is typically an integer of from5 to 150, preferably from
10 to 50.wWern/RR5338 an al i phatic group having 3 to 29 cachwB2atoawssl7sai d

al i phatic group is as defined herein. Typically, said aliphatic group is
saturated. Typically, R5 is an aliphatic group having 7 to 25 carbon atons,
preferably 11 to 17 carbon atonms. Preferably, R5 is a group R, wherein
R-CO2H is auric acid, nyristic acid, palmtic acid, or stearic acid. In a

P Cro) 5 PEE R Rt a 4o i st ol d RIS LU R 0 o
at om an unsshstiaiéd dubstitudits Whichhikeythe spnodig, differeat apd avgsetdeteddraomhaogddH2- CH( OR
3)-CH2- (OR), erein R and R4 are each ind ently hydrogen pns or

2 ey - Ratoryd apd Pnaanit, Gt fiedr s BRGeh B R otV el RO
carbon at,gaR’ " Whh&Esni drRIEreR 288 SdpResksts H?&'é?&i riub@sdtifiedSORS] dlkyt ed wi t h
one hydroxyl group, or R is a group of fornula-(CH2OCH2) nOH, wherein mis

an i nPegeowX from5 to 150; and each R2 is the same or different and is a
hydrogen atom a group -(C=0)-R 5, wherein R5 is unsubstituted G-C 4
al kyl, or a group -(C=O-R 5, wherein R5 is a linear aliphatic group having
from 11 theef2labbygRbda ydoogen avdm;ain Ralis p paup e(Gr)eRs, whergnsRioist i t ut ed or

substituted w.th e hydr.ox roup; _ ro of formul.a, - (CH20CH2) nCH,
wher i n ioreoStfplsd CEGRIRE &Y ke o 2650)-Ri e &5 PPl TR hont
-Alk- is ha(/ﬁ%%?:o‘inﬁfid 29 bdebbiGtoid; ot R, 34 £bFethioFforfRR)-(CIAOCH,),OH, wherein

-(CH2) S-[CW CH CH2-[ G S| CH=CH- [ ZTaZM CH=CH- CH(OR2) -; R is a hydrogen

at omi0a drisapdefineddeteift-a - CH2- CH( OR3) - CH2- (OR4), wherein R3 and R4 are each
i ndependent|y hydrogen atons or -(C=0O)-R, wherein R6 is an unsubstituted

| i near, saturated aliphatic group having from 11l to 17 carbon atons, and
wher ei n adolegasferabhe Rofs dHgydorgeRatony or RerG) giRup -(&irD) dscwheein Bs ishe sane or

A entalila)‘ﬂegici gsrm?‘p }?zx/‘ijr{goiggmn 36%2[) 99%arBon atoms; or R, is a group of formula
-(CH,OCH,;),OH, wherein n is as defined herein.
15 |
Most preferably, R; is a hydrogen atom.

n is typically an integer of from 5 to 150, preferably from 10 to 50.

20  When Rs is an aliphatic group having 3 to 29 carbon atoms, said aliphatic group is as
defined herein. Typically, said aliphatic group is saturated. Typically, Rs is an aliphatic
group having 7 to 25 carbon atoms, preferably 11 to 17 carbon atoms. Preferably, Rsis a

group R, wherein R-CO,H is auric acid, myristic acid, palmitic acid, or stearic acid.

25  In apreferred embodiment, -Alk- is -(CH3)a-[cis]CH=CH-[transJCH=CH-CH(OR3)- or
-(CH,)3-[cis]CH=CH-CH,-[cis}-CH=CH-{trans]CH=CH-CH(OR;3)-; R, is a hydrogen
‘atom, an unsubstituted C;-C4 alkyl group, or a group of formula -CH,-CH(OR3)-CHa»-
(ORy), wherein R; and R4 are each independently hydrogen atoms or -(C=0)-Rg, wherein._.
Rs is a linear aliphatic group having from 11 to 25 carbon atoms, which aliphatic group is

30  unsubstituted or substituted with one hydroxyl group, or R, is a group of formula
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group -(C=0-R 5, wherein Ris an unsubstituted linear, saturated aliphatic
group having from 11l to 17 carbon atons; or a group of formula

- (CH2O0CH2vo@blo/bspei n n is an integer of from 10 to 50PCTygB208ld0y§17bot h Ri
and R2 are hydrogen atons. In an even nore preferred enbodi nent, Alk- is
-(CH2)4-[c"]CH=CH [trans] CH=CHCH( OR2)- or -(CH2)3-[cw CH=CH CH

2-[cwW CH=CH[ ran5]CH=CH-CH(OR 2)-; R is a hydrogen atomand R2 is a
hydrogen atom 1In a particularly preferred enbodi ment, -Alk- is

(O3 e R el 7ok e b RO SN BT A R § 00 P2,
g 'IA\? ki- si g@ﬂg’_&;ﬁzfrﬂndahgdmgaf ﬁsmn‘? gﬁgby(aﬁm -Rmvitetedt] Rs amam;eﬁtu&ﬁt(qddjng pte ' bot h
hydr ogen %ﬁﬂn%raarﬁuﬁ r@] gt%OHL%WtR5 ig H@H%CEP%IF.%H lwmcsf r%#ﬁiﬂ% (1) is

13- HODE a&%dnsatérﬂpmﬁmlﬁﬂaﬂy grolie ishREMB i RitddbrRUBsHRBP RitHBAL hydrBey1 PUFA
derivative of fornula (1) present as a racemc mxture of"the Rand S

enant iSomegroup;lon aam@h?érfo@nﬂ%)dﬁhbﬁﬂﬁzln@éi PRI siapantege offrofod - (1) is
present as the R enantionmer. In another enbodi ment, the PUFA derivative of
formula (1) is present as the S enantionmer. Typically, the mammal is a
human. Tyliacabieyprefersel e@fibddi@entnyAdiy iis eqCszpls\}@H—GHnﬂmmins]KBH(I}g conpounds

orally, p rall v (%Fﬁ m tr eferred.
When | he' GRS et iRIceR SRt i ieeet s B-CBhahtndn T
par ent er ahyJdyogeh ato, 2RNE SUSIula LOR,-CONDRYICH) @OR}’)PWﬁ&HnYRﬁanﬁ%tar@r sol vate
of a PUFA ‘derivative_ of
10  each independently hydrogen atoms or -(C=0)-Rs, wherein Ry is an unsubstituted linear,

saturated aliphatic group having from 11 to 17 carbon atoms, and wherein at least one of

R3 or R4 is -(C=0)-Re; and each R; is the same or different and is a hydrogen atom; a

group -(C=0)-Rs, wherein Rs is an unsubstituted linear, saturated aliphatic group having

from 11 to 17 carbon atoms; or a group of formula -(CH,OCH;),OH, wherein n is an
15  integer of from 10 to 50.

Typically, both R, and R; are hydrogen atoms.

In an even more preferred embodiment, Alk- is -(CHj)s-[cis] CH=CH-[trans]CH=CH-
20  CH(ORj)- or -(CH,)3-[cisJCH=CH-CH;-[cis]CH=CH-[trans]CH=CH-CH(OR;)-; R, is a

hydrogen atom and R; is a hydrogen atom.

In a particularly preferred embodiment, -Alk- is -(CH,);-[cisJCH=CH-CH,-[cis ]CH=CH-
[trans] CH=CH-CH(OR;)-, and R; and R; are both hydrogen atoms. In this embodiment,
25  the PUFA derivative of formula (I) is 15-HETTE and is represented by the formula
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formula (1), as defined herein. Typically, use of the invention involves
adm ni stering conpounds as one or nore treatnents per day, preferably from
1 to 4 trwetneni2s33per day, nore preferably from1l to 2 PCeaiBRIN®OSIEr

day. Typical ly, use of the invention involves adm nistering conpounds at a
daily dosage of from1l ng / kg / day to 100 ng / kg / day, preferably from
10 ng / kg / day to 50 ng / kg / day, nore preferably from50 ng / kg / day
to 10 ngy / kg / day, nost preferably fromO0.1 ng / kg / day to 5 ng / kg /
day. Typi of Aqt.h L L8 Y nage
preferabl§ﬁ%€¥Fﬁﬁg§% E%QUfgkagh“ﬂxﬁnpﬁﬁeH P%?L%ﬁfKierlpﬁgggﬁsa %}opathy
caused byamisR.aveboth hadnbgm atemdobt thmseemhcslundérthﬁ; Phibét depivetiver effbynuda Epet i ¢
neur opat hy,. i I uman. | n one enbodi nent, the nerve
damage is%ﬁé#§gﬁg B%%?@ﬁﬁﬁagvﬁgglgcclu5|ve crises resultlng from
sickle cell anaenia In one enbodi nent, the nerve damage i s nerve danmage to
the central nervous system Thus, in this enbodi nent, conpounds of the
invention are for use iff treating and/or preventing di sorders of the
central nervous systen cl .S di sease, Parkinson's disease
and/or denentia. In a preferred enbodi ment,| the nerve damage i s nerve
damage to the peripheral nervous system i. conpounds of the invention
are for use in treating and/or preventing per| pheral neuropathy. Peripheral
neuropathy is typically peripheral neuropath i from genetic

di seases, netabolic and/or endocrine disortérs, toxic causes,
fluoroquinoline toxicity syndronme, inflamuatory di seases, vitamn

deficiency physical trauma shln | es, nmalignant dlseases H V/ Al DS,
r adi at i oningmgEBodmeRb il % derlv ative of formula (I) 1s present as a racemic mixture of

the R and S enantiomers.

10  In another embodiment, the PUFA derivative of formula (I) is present as the R

enantiomer.

In another embodiment, the PUFA derivative of formula (I) is present as the S

enantiomer.
15
Typically, the mammal is a human.
Typically, use of the invention involves administering compounds orally, parenterally or
intravenously. Oral administration is preferred.
20

When the use of the invention involves administering a compound parenterally or
intranvenously, the compound is typically a salt or solvate of a PUFA derivative of

formula (I), as defined herein.
25  Typically, use of the invention involves administering compounds as one or more

treatments per day, preferably from 1 to 4 treatments per day, more preferably from 1 to 2

treatments per day.
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The genetic di seases nentioned above include Friedreich's ataxia and
Charcot-Marie- Tooth syndrone. The netabolic and/ or endocrine discorders
ment i onedwalzowel 25330 ude di abetes nellitus, chronic renalPCTAIB20r08)00817

por phryi a, anyloidosis, liver failure and hyperthyroidism The toxic causes
menti oned above include al coholism drug toxicity(e.g. vincristine,
phenytoi n, isoniazid), organic netal poisoning, heavy netal poisoning, and
excess Vitamn B6 intake. The inflamuatory di seases nenti oned above incl ude
Quillain-Barre syndronme, system c |upus erythematosis, |eprosy, Sjogren's
syndronme. The vitam n deficiency nmentioned above includes vitamn B12,

vi tam n ATypitdlBiriuge df tleanielvstitioaimvol Bt ad@fnitéripoopmpbhadspiny sihitabodapaofra
ment i oned above i ncl udes conpression, pinching, and cutting of nerves and
al so i ncl figrad WEnkiyelay 4o d8Ymsy ket dewkescterpblyifrarn 1) heyd k8 / g opWanrsf ke/

neur opat hy, J h Y I crine

di sor der séla}}PﬁlgFe:}E%% ?/) ly%rﬂ@%yé%o p erdéfwng‘ﬁglégg‘tg@%?g éf:t g’ﬁﬁ%ﬁ%’ﬁ%%m hy. As
used Iter emp/ kg dbetocsmgn&budes both type | and type Il diabetes. Typically,
t he di abetic neuropathy is diabetic neuropathy of the sensory nerves, notor
nerves and/or autonom c nerves. |In one enbodi nent, the diabetic neuropathy
i's crani afyfedfyORatby of @& iflieadst inGoll & tredtinEhdiOc BRhSIE, pleterdtly Beriphghl ng t hat
conpounds of fornul a (lgri nprove nerve function. Accordi ngldz), the present

i nvent i onngyrerathie morseretstabdy pgstliarabneusepagier Gagead tyanetpbpliciandion endesHng act ur e
of a nedig L0 4 AT OV i ' mal . Typically,
cai d el pHTEab) AAIRRCHLAGAR, s BRI IRAHALR TRERR,

neur ofgat hy. The present invention al so provides use of conpounds, as
defined herein in.the qﬁnufac ure of a nedi canment %or use ,n.treati ng or
prevent i n§ FETPHILIHRPL HHRAGFLT 44780 &1 "AY AFRRABE CABEE BY SIS SHatmal by

i npr ovi Ngreffive frbngdkil Okl anaemia.

In one embodiment, the nerve damage is nerve damage to the central nervous system.
15  Thus, inthis embodiment, compounds of the invention are for use in treating and/or
preventing disorders of the central nervous system including Alzheimer's disease,

Parkinson's disease and/or dementia.

In a preferred embodiment, the nerve damage is nerve damage to the peripheral nervous
20  system, i.e. compounds of the invention are for use in treating and/or preventing

peripheral neuropathy.

Peripheral neuropathy is typically peripheral neuropathy resulting from genetic diseases,
metabolic and/or endocrine disorders, toxic causes, fluoroquinoline toxicity syndrome,
25 inflammatory diseases, vitamin deficiency, physical trauma, shingles, malignant diseases,

HIV/AIDS, radiation and/or chemotherapy.

The genetic diseases mentioned-abeve include Friedreich's ataxia and Charcot-Marie--
Tooth syndrome. The metabolic and/or endocrine discorders mentioned above include
30  diabetes mellitus, chronic renal failure, porphryia, amyloidosis, liver failure and

hyperthyroidism. The toxic causes mentioned above include alcoholism, drug toxicity
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The present invention also provides use of conpounds, as defined herein, in
the manufacture of a.nedicanment for use injtreating or preventing nunbness,
dysest hesw@,2010/dy3phagi a, speech inpairnment, trenor, nMUPCTEBREBKIEHS,

di zzi ness, tiredness, heaviness, drooping of the face, nmouth or eyelid,

vi si on changes, |oss of balance, gait abnormalities, tingling, burning
sensations, pain (including pain caused by sickle cell anaem a),
inparticular burning, stabbing and electric shock | i ke pain, itching,

craw i ng ensatl an I t I I

decr eas eo(S °sr V64T me’fpl{%e %311’ éstg U gﬁ 0? amctrlhgtgl r%aé@a yn%g?l gggglkg
refl ex, omdreeese¥i@aminl BS sntaife. Sléi&snﬂlanvmatyr){dnseasdsm&ntmned ahDIvanmcmde
fascicul at i foot sores, nusc e wast.a artl ul ar, the thlgh
ool o5, GHAORRITSBUATS: bt Y CRERTELk, P biaaa s DRy

per spi r e, THUG AP 8 ¥ FMR S idAfondd b e mtiuass v@ﬁﬂﬁlﬂma&ltaaﬁn Adlvﬁﬁrﬁfﬂﬂﬂandﬂ adder
dysfunction, incontinence, bladder infections, inpotence, and sexual

dysf urict i Gramie By defpieray Iqéledﬂﬁxi‘rl%ﬁﬂ\ @A yentipnediabgve ehiles cosEIesIoReur opat hy.
Treating g£ctions, foot

sor es, mdﬁﬁdgéfgﬁﬁ&ﬁﬁgh nusc %ﬁ&a?é&ﬁ%ﬁﬁ§ﬁ&? é??%ﬂqﬁsnb?éerectile
dysfunction), nunbness, burning sensations, pain, tingling in the |legs and

e e G P e el PP B R e SR TERaDY B oL g

from di abglabé&irneetioddas. Wrefesatidy, ehepdrpterallictadpatty is Gxbadc sBusdpangt i on, in
particul ar erectile dysfunction, is nore preferred. Typically, the use of

the ilfvention invol ves co-admi ni stering conpounds, as defined herein, with
one or noxe {H%Iaﬁ{ dlBel S RRHIGESHAA BPeS anPRIpR If Hikbdi&Y therapeutic agents are
typically effective In treati ng di abetes, "neuropathy, neuropathic pain

and/ or di abetic neuropathy Such therapeutlc agents are well known to the

skilled d S%@Eatﬁﬁ m gtltl ur?e%ropaH}y 1saﬁ1%b 1c n uror?faﬁle%f E anstegéoggﬁigrtvé%ﬁ‘l%?t ase

ankle

i nhi bi tor &P amns an urther
therapeutmﬁwﬁgﬁmb5mnamhmﬁewhm@renorph|ne, cannabi di ol
15

In one embodiment, the diabetic neuropathy is cranial neuropathy, or diabetic third nerve

palsy.

It is a finding that compounds of formula (I) improve nerve function. Accordingly, the

20  present invention provides use of compounds, as defined herein, in the manufacture of a
medicament for use in improving nerve function in a mammal. Typically, said mammal
is suffering from neuropathy, in particular diabetic neuropathy. The present invention
also provides use of compounds, as defined herein in the manufacture of a medicament
for use in treating or preventing neuropathy, in particular diabetic neuropathy, in a

25  mammal by improving nerve function.

The present invention also provides use of compounds, as defined herein, in the
. manufacture of a medicament for use in treating or preventing numbness, dysesthesia, ..
dysphagia, speech impairment, tremor, muscle weakness, dizziness, tiredness, heaviness,
30  drooping of the face, mouth or eyelid, vision changes, loss of balance, gait abnormalities,

tingling, burning sensations, pain (including pain caused by sickle cell anaemia), in
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t et rahydrocannabi nol , dul oxetine, epalrestat, |idocaine, pregabalin,

vari cel |

acetyl -L

a zoster virus, alprostadil, |lacosam de, transacin, nexileti

-warnii2ess) amtriptyline, ketam ne, desvenl af aPCma;B2010/000817

dext r onet hor phan, fidarestat, gabapentin, GW 1000 (GW Pharnaceuti cal

| anotigrine, nmemanti ne, NGX-4010 (NeurogesX), ranirestat, ruboxistaurin,

ne,

s),

681323 (GSK), ABT 894 PI|I NP (Abbott / NeuroSearch), ADL 5859 (Adolor /
ajulem c acid, an al pha adrenergi c agoni st, beraprost, bicifadine,

Pfizer),

brivaracet am . bypi vacaj ne, BV 11595 iovitrum., candesartan cilexetil,
cannabi n o‘?a,m“(‘i'l@%g‘f%‘ig’ (S@gﬁigg)af\gd@%tpé ﬁ@ffﬁ‘i}lﬁe &a: ﬁ‘%‘&% foac?VﬂW,g S&%ﬁaﬁﬂ?sa ni ne,

ARBE | dles, tiGNGBinGhe legahabpRey devreRetar1bisl of téfpsdratdfcP ( Sangano
Bi oSci ences), ibudilast, 1ndantadol, KD 7040 PI] NP (Kal

(WBtepliow, depipasegor kaipabailc sHey. echepsed e [sepef wBs Ry é%ﬁre@nsm ey),
e, S Bedal s¥eh@fdh mikckes! €boxet i ne,

FARBETI C, pitd\Nofd f¥adles, tin

MK 0759

radi prodi I
SSR 18057 a?‘é%rﬁ%

S??m&\gg?]St’ @?&‘?%ﬁmgg\éq%a‘?%ﬁeda , tinctodar, transacin,

TRO

|.i dor est at

19622 X Trakphosal blaodgmessure abd béaromate, redpcedi abaity to Birspinei gestdteryByRatingad | i poi ¢
acid. The ropri ate dosages of. .t ne. or. nore f.urther er utjc agents
S e e A e e e

for coadni®
to the pen§Rtensiahl eskubndyshcastd (e.gl BRctiledysfunction)iaeiding frohhdiabsticent i on are

' ne erern, W

niegt

8% evi dent

tvoi cal | : : .
ypically comercially avail abl e, .or may %geesﬁ{@er%%rd %db anal &%}l wi th known

net hods.  MyERpathy. feggting papiqygtingslizpness in

HES al |

commer ci al, by, R\rktligehasd&ayimm SHsmtal(E): erdits 8yauRtib@Phembalsy aci ds can

easily be derivatiSed to obtain PUFA derrvatives of formula (1) by known

met holds. Foning genspliens, Pk Aingbng inghe legs angd feplp deangased on logsofdanparatgrener ei n,

wher ei n

j - | kyl - - i
10- nenber%eégq?g?rérdggrreg e,ﬁ 0&&5&99%%%5%%)??%“0&?% eta lc? W‘%X oL ggﬁleéyﬁoar )

R i Ci

ocyc menber

group; orvibiatibss, arigh® fipmafiatfedt AeilrapatksHR preferred. Treating sexual dysfunction, in

15

20

25

30

particular erectile dysfunction, is more preferred.

Typically, the use of the invention involves co-administering compounds, as defined
herein, with one or more further therapeutic agents. Said further therapeutic agents are
typically effective in treating diabetes, neuropathy, neuropathic pain and/or diabetic
neuropathy. Such therapeutic agents are well known to the skilled person and include,
but are not limited to, aldose reductase inhibitors, ACE inhibitors, vitamins and anti-
oxidants. Suitable further therapeutic agents include buprenorphine, cannabidiol,
tetrahydrocannabinol, duloxetine, epalrestat, lidocaine, pregabalin, varicella zoster virus,
alprostadil, lacosamide, transacin, mexiletine, acetyl-L-carnitine, amitriptyline, ketamine,
desvenlafaxine, dextromethorphan, fidarestat, gabapentin, GW-1000 (GW
Pharmaceuticals), lamotigrine, memantine, NGX-4010 (NeurogesX), ranirestat,
ruboxistaurin, 681323 (GSK), ABT 894 PII NP (Abbott / NeuroSearch), ADL 5859
(Adolor / Pfizer), ajulemic acid, an alpha adrenergic agonist, beraprost, bicifadine,
brivaracetam, bupivacaine, BVT 115959 (Biovitrum), candesartan cilexetil, cannabinor,
-CNS 5161 (CeNeS), coleneuramide,-davasaicin, galantamine, FARBETIC, CNSB 001 .
(CNSBio), gabapentin enacarbil, VEGF ZFP (Sangamo BioSciences), ibudilast,
indantadol, KD 7040 PII NP (Kalypsys), lidorestat MK 0759 (Merck & Co), perampanel,
proinsulin C-peptide, QR 333 (Quigley), radiprodil, ralfinamide, REN 1654 (Evotec),

26
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CH(OR 3)-CH 2-(0OR4), wherein R3 and R4 are as defined herein; or R is a

group of formula -(CH2OCH2) nOH, wherein mis as defined herein, can be

pr epar ed W9 208X 6330yi ng a conmpound of fornula wherein - RCK/GB28104®081f | ned
herein and X is a | eaving group, for exanple a hal ogen atom a tosylate or
mesylate group with an al cohol of fornula R'-OH wherein R' is a CG-C6
al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C6-C aryl, 5- to 10-nenbered

het eroaryl, C3-C7 carbocyclyl or 5- to 10-nenbered heterocyclyl group; or

R' is agr f - - - - %-\m@ nd R4 are
as define (ﬁg@e@\)}acg’% Peb?%%%;@c??kf(%ﬁr?ﬁlé@?& %ﬁé%ngﬁ&\?zer ein mis
as def i nethdengitansatim, BROal 9622 (RiopHos)igransditr ibupivadanfepvitarhia K1), vitamsindef i ned
her ei n. ernaf.i vel y, may be. droxyl. group. In.that,case,.the

react i onAi%fsz’ B?‘ﬁ‘%?lﬁﬁ‘?llg' igg? ?‘?/pé%Pr@get g%ﬁ%?ér&gbe?od'ieé)?gl?ﬁ%if"\r{}]lSh%l?raBGr’uulcn t he
presence Htni@gt doadthRistatial with thd @mpdKAdPheddined Hereh, wilbBpeads wihef or mul a
Ri'-OH are typically cormmercially avail able or may be prepared by anal ogy
wi t h Rnoviterseetskiblgd in thelprt: deri vatives of fornula (1) as defined herein,
wherein R2 is a group -(C=O-R, wherein RS is a G-C6 alkyl, C2-C6

al kenyl, C2-C6 al kynyl, a C6-C O aryl, a 5- to 10- nenbered heteroaryl, a C
- C7 car béBhealoyripoondsaiséd intthe inGemtinmizee tpidaly eoronyrshiatly ayridahle, oomaRbei s an

oot o e A oo fedfichss XS - AODER 13 SR IpR s BRA LT Y

treating & 1VeSr T OF it a as erein, Wherein R2 is
hydr ogen, HBT i ard 1GaMB0RY Are @ll @6inthettadliyvaiallatde (CAy@R@)CHemiGls)Miaeei n R 5 is a

C-C6 alkyl, C2-C6 al kenyl, C2- C6 al kynyl, a C6-Ci. aryl, 5- t
10- me¥beravailahde By aFids canycasdy by deryatitsd e P%iallbl?U&@ﬂm%@%@%@Péﬁ
het er OCyCﬂaMlnoWnQH&hodlf R's is an aliphatic group having from3 to 29 carbon

atons, and Y is a leaving group, for exanple a hal ogen atom a tosylate or
nmesyl ate group. Conpounds of formula Y-(C=O-R 5 are typically

conmer ci aI*Lolr)éxaamvglie,l ﬁ%‘g d2hivatives gfefo%ﬁg"(‘f) %Q d&yneﬁrﬁgleﬁ)rg,x‘/h\é@etthk AR, -EF thods.
alkyl, C,-Cs alkenyl, C,-Cg alkynyl, Cs-C)o aryl, 5- to 10-membered heteroaryl, C5-C;
15  carbocyclyl or 5- to 10-membered heterocyclyl group; or R, is a group of formula -CH,-
CH(OR3)-CH,-(ORy4), wherein Rj3 and R4 are as defined herein; or R is a group of
formula -(CHOCH;)OH, wherein m is as defined herein, can be prepared by esterifying

a compound of formula

0

wherein -Alk- is as defined herein and X is a leaving group, for example a halogen atom,

20

a tosylate or mesylate group with an alcohol of formula R;'-OH, wherein R," is a C;-Cs
alkyl, C,-Cg alkenyl, C,-Cg alkynyl, Cs-Cyo aryl, 5- to 10-membered heteroaryl, C3-C;

25  carbocyclyl or 5- to 10-membered heterocyclyl group; or Ry' is a group of formula -CH-
CH(OR3)-CH2-(OR4), Wh_erein R; and R4 are as defined herein; or R} i§_ a group o_f
formula -(CH,OCH;),OH, wherein m is as defined herein, to obtain a PUFA derivative |
of formula (I) as defined herein. Alternatively, X may be a hydroxyl group. In that case,

the reaction is preferably carried out under acidic conditions, or in the presence of a
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PUFA derivatives of fornmula (1) as defined herein, wherein R2 is a group of
formula -(CH2OCH )I OH, wherein n is as defined herein, can be prepared by
treati ng WORWRA288Ni vative of forrmula (1), as defined hecgigr20mmwosarn R2 is
hydrogen, with a conpound of forrmula Z-(CH 20CH2) nOH, wherein n is as
defined herein and Z is a good | eaving group, for exanple a hal ogen atom a
tosyl ate or nesylate group. Conpounds of fornmula Z- (CH OCH2) nOH are
typically cormerci ally avai I abI e or nay be prepared by anal ogy wi th known
met hods. PUR vafives h rein R is a
drug noi et' ab&% ag FPhSg © aenrlpel Rynclg% @ %ué%g?g%nw tckeg)?e re’t}émcﬁ%

derivati \tﬁnﬁier&@lﬂmaﬂamer fiai) be Ptdpared byasaldgy wﬁthdtnh@ﬁmdmoalsd X is a leaving
group, for exanple a halogen atom a tosylate or nesylate group with (a) a
drug which conprises a nucl eophilic groupcapable of reacting with the group

X(C=0) ofpitedBiaivees ahily &) ab@tRred aéreﬁp)ovhereq{ RyisWir&lp i(e=bi-Rked to a

| i nker noi ety, as defined above, which |'i nker noi ety conprises a

nucl eSphiwhescinRo ifn Cafablkel, 65-Gs alenylng-fk ebyrylea §s-6uparst €56jo B t he PUFA

derivativ r S hthe

ar oup. x( S eHEns BRI A GO oYL & PR el feERE R b

groups. MJRAadeliphatit proap ha{nng foom.3d &19| cartam aﬂiﬁfls ramjbhmepamd by\/treattmgra R2 is a

drug noi def.i ne her repafe treating a.PUFA

derivati e drogen, with
TR drr ot prrug: wPneln RER DT hG b s hiRReAT s A g

(a) a druygrbak IWa&@H@{daﬁe§Y6(@=@)ﬂ@5t WeRkid RG O R, SRPR 0L € afken@acti Ng with

a hydroxyl gr on the PUFA derivative, or (b) a drug which is linked to a

6@3@11}’

li nkéP s 8 Gaels o Anth aabde A0-mgmbered hefireatyla iCatly ceth?ﬁyqlslég agn to
Ger vat | oo eSSy B CRPAR ol bERS I BBhadt ol A ko RO
group i ncitande and Yds e ldagmigdeeupa fint eahrkyle athalagee atom, a tosylate or mesylate
group. Compounds of formula Y-(C=0)-R's are typically commercially available or may
be prepared by analogy with known methods.
15
PUFA derivatives of formula (I) as defined herein, wherein R; is a group of formula
-(CH,0CH;),OH, wherein n is as defined herein, can be prepared by treating a PUFA
derivative of formula (I), as defined herein, wherein R is hydrogen, with a compound of
formula Z-(CH,OCH;),OH, wherein n is as defined herein and Z is a good leaving group,
20  for example a halogen atom, a tosylate or mesylate group. Compounds of formula Z-

(CH,0CHj,),OH are typically commercially available or may be prepared by analogy

with known methods.

PUFA derivatives of formula (I) as defined herein, wherein R; is a drug moiety as

25  defined herein, can be prepared by treating a PUFA derivative of formula
O

wherein -Alk- is as defined herein and X is a leaving group, for example a halogen atom,

a tosylate or mesylate group with (a) a drug which comprises a nucleophilic group
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PUFA derivatives of fornmula (1) as defined herein, wherein R2 is a group
-(CCOR5, wherein Ris a drug noiety as defined herein, can be prepared by
treati ng WORWRA288Ni vative of forrmula (1), as defined hecgigr20mmwosarn R2 is
hydrogen, with a carboxylic acid derivative Y-(C=0)-R' 5, wherein R's is a
drug noi ety as defined herein, and Y is a |leaving group, for exanple a

hal ogen atom a tosylate or nesylate group. Conpounds of fornula
Y-(C=0-R11 are typically comercially avail able or may be prepared by

anal ogy vut Known Pt RN L O
pharnaceut éﬁogﬁﬁﬁl ﬁgﬁggggﬁpr|5|ﬁ%¥ﬂk oungagmgbéajflheég %Qg of the
i nventi on;vlacidispimaémmﬂkecﬁioieyy,ae defiriedlabeve] Mhu&lriirfkenmore@r crqmmsges dor use in

a nethod of treatin eventln rve da herein in a
ol aScisbp G e SRl B PE s S e aue - 0k BE RS U ERED, o
sterile %Qv@YE)&ﬁﬁﬂesfdf@@eh iBEBpsCAPABIEbT debetingRiifathk roap RTS0) oftie OF

triglyceride oil. The carrier typically conprises corn, sunflower,
saf f | SwerPUlth lersasive abovgrnglededwidepxybpnd Aning GEWPhg pri ntose, bor age,
fishbody or fish liver oil, or an ester of a fatty acid containing 16-26

carbon atons and one or nore double bonds. Said ester is typically an
et hyl - ei dﬁﬁ“abpémﬁaemcﬂ af foenuly (1) EPdSfined hetem, Mhien:m Ri 15,2 dahgoimaieky av0l ei c,

st eari donj ol eni c,..di ho en

docos apertieAbHEREEn an b8 pEg A UANRE AL R AR ol Ml efasy
conposi t ifRreid, YiHe€ah RY i WidedpRn, wihiQ) b Sese ﬁhlf:ﬁbofﬁﬁlhsu‘b be eaaﬁrd);mldg&aﬁp such as
ascorbyl palnltate t ocopherol and/or ascorbic acid in the presence of

| eci tI§i n.canable phsratiedvth xhydrepgmspondhe PUEAdsnvaive e (Rbs dRigalishsiss an
addi ti ve |3&Le6f Lehiet AP ROAMISboH, %@Mlﬁ&@ﬁﬁ,&aﬁmdses pyessure

regul ating salts, buffers, sweeteners and colouring agents. The
phar mac eleldctaphitio BP0P icapabie ofgeacyipg ovath| ahyddmiyhgroup pa the HUEAdefivativeof a

diatetic Examples of such groups capable of reacting with a hydroxyl group include acid

chlorides and alkyl halides.
15
PUFA derivatives of formula (I) as defined herein, wherein R; is a group -(C=0O)Rs,
wherein Rs is a drug moiety as defined herein, can be prepared by treating a PUFA
derivative of formula (I), as defined herein, wherein R; is hydrogen, with a carboxylic
acid derivative Y-(C=0)-R"s, wherein R"s is a drug moiety as defined herein, and Y is a
20  leaving group, for example a halogen atom, a tosylate or mesylate group. Compounds of
formula Y-(C=0)-R"s are typically commercially available or may be prepared by

analogy with known methods.

The present invention also provides pharmaceutical compositions comprising

25  compounds, as defined herein, of the invention and pharmaceutically acceptable diluents
or carriers, for use in a method of treating or preventing nerve damage, as defined herein
in a mammal, as defined herein. Preferred pharmaceutical compositions are sterile and

pyrogen free.

30  The carrier is typically a mono-, di- or triglyceride oil. The carrier typically comprises

corn, sunflower, safflower, cottonseed, grape seed, olive, evening primrose, borage, fish
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conposition, or as a fornulation selected fromtablets, dragees, capsules,
granul es, suppositories, solutions, suspensions and |yophilized

conposi t iwO1WNe330t he phar maceuti cal comnposition i s i nPChaH20r0M00817a
solution, the conposition typically conprises a salt or solvate of a PUFA
derivative of formula (1), as defined herein, and water. Wen the

phar maceuti cal conposition is in the formof a suspension, the conposition
typically conprises a conpound of the present invention, as defined herein,

wat er an ne ar re.surfactants uch, as. Cr.e [ ,Qr l.y.sQr .
Typi cal | &O%ﬁéﬁﬁlbgg‘ﬁtoﬂlc%‘i ancegﬁ%(?i?ﬁt%nag%ocfonfaﬁ%n%? %ggg?rb?rﬁ\a}tgﬁlsi%g Og‘g%&eher
conpri se @be deublebbadsAddid dsenad tybleell ppeethilceiagepintacasic ethylNERA fetetd,n. The
amount of the one or nmpre further therapﬁeutifci,a ents present.in the
conposi t | G- 1afphgdnglFiqy sispridanic, gamprrligliendg, dihoRnges I8*P°The present

i nventi on, Alp5RnRY, Q¥ HSsentchABRR WBEbsaRSkabRdit Rl elter €i n, for use in a nethod
of treating or preventing nerve danage, as defined herein, in a mamal, as

definéd herein. The present invention also provides a nedi canent conpri sing
one or noye 6o ounds, as _def | o) [ 3 . Of: eating or
preventing ey ggacglétrlrca%%?rg%%s%)élg ?ﬁgﬁﬁ{ép&%ﬂ{omﬁ%@g& a{r‘rfgﬁ%lﬁl,ﬁl@ggmgfé le|tnlﬁled her ei n.
The medi cawkBg ascsrblyypil@ithteytot @phietdl ahd¥dr asnorbiveacidinrthopresenpbiaf keittent i cal
conposition, as defined above. The present invention also provides a

conpound, as defined herein, in substantially pure formor in association

W th one e sHRfRadeRdaIBERMsitER thyicABCRRthaotpiisés BNdgitREe selasted gbm for use
in a nmethod of treating or preventing nerve mage, as defined herein, in a

> a
mamell, aaggmspntactisagarears, ovmetip presHie rpghlatipg sl fers, eWpsteneatadpt abl e

di l uents é%ﬁou%%%@dt& are typically as defined above.

The pharmaceutical composition is typically administered in the form of a diatetic
composition, or as a formulation selected from tablets, dragees, capsules, granules,

15  suppositories, solutions, suspensions and lyophilized compositions.

When the pharmaceutical composition is in the form of a solution, the composition
typically comprises a salt or solvate of a PUFA derivative of formula (I), as defined
herein, and water.

20
When the pharmaceutical composition is in the form of a suspension, the composition
typically comprises a compound of the present invention, as defined herein, water and

one or more surfactants, such as Cremopohor or polysorbate.

25  Typically, pharmaceutical compositions of the present invention further comprise one or
more additional therapeutic agents as defined herein. The amount of the one or more
further therapeutic agents present in the composition will be evident to the person skilled

in.the art.
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As used herein, the term"substantially pure fornf typically refers to a
conpound at a purity of 50% or greater, preferably 75% or greater, nore

pr ef er ablwO2021a633gr eat er, even nore preferably 95% or @®CEA&IB2010/6@0&17 DSt
preferably 99% or greater. The present invention also provides a nethod of
treating or preventing nerve damage, as defined herein, in a manmal, as
defined herein, which nethod conprises admnistering to said mammal a
therapeutically effective amobunt of a compound which is a PUFA derivative
of fornul s_def.i ne here J.ar a. salt, or
sol vat e t@g&é%?%%ffﬁ N’fow &rrme '?s ﬁ%”&g%%& hgl%ln Yo %F%ﬁg%@gérh g%nce with
regul at i @fisresRtiripr@dntiyg fidiee didmdgetaskiefigetbharé lAjlmmBhaI@lnabeddﬂfeEdAct . 1986"
and the National Institutes of Health "Principles of Laboratory Ani nal
Care, 1985"iyised version". Exanple 1 Diabetes induction and treat ment

Mal e Sprague-Dawl ey rats (Aberdeen University colony) were used, which were
19 weeks old at the start of the study. D abetes was induced by

i nt r aper iThempeeskntsnyanpipn 2lse prdvides ajneasdidagenbgonIpisyE qg ok §1o1e $PRRAINGS: di ssol ved
in ster|Ie09(VsaI| 4 I by
estimati n(f;dﬁypgi g yggglr%ggrl %{EIC&B% %PE%S:‘%“ e§g¥e%éﬁtyg§%f&adnagfﬁ ;s/dgggﬁlr?‘fda and

di abet i ¢ hetead, én wWasinimalj 4safefidedieeiihy The nrdichmsit is typiqadly famubdtebid the ai | vei n)
and uri ne gl ucose | evel s.. Body .wei gh so nmonitored daily to check
agai nst %Pwa@%ﬁ“ﬁalmmpgﬂ“%gf36‘?‘“‘%3?@& % partial recovery of beta

cel | functl on and excl ude diabetic status). After 6 weeks of untreated

di abetes, four experinental groups (n = 6 per_group) were treated for a

2- weéla pdihieqesenti inyension alsp prayiidgs 2 sampamnd, padsfisgd Sereim i gybstantially Rushge of

form or in association with one or more pharmaceutically acceptable diluents or carriers

for use in a method of treating or preventing nerve damage, as defined herein, in a
mammal, as defined herein. The one or more pharmaceutically acéeptable diluents or
carriers are typically as defined above.

15
As used herein, the term "substantially pure form" typically refers to a compound at a
purity of 50% or greater, preferably 75% or greater, more preferably 90% or greater, even
more preferably 95% or greater, and most preferably 99% or greater. ’

20  The present invention also provides a method of treating or preventing nerve damage, as
defined herein, in a mammal, as defined herein, which method comprises administering
to said mammal a therapeutically effective amount of a compound which is a PUFA
derivative of formula (I) as defined herein or a pharmaceutically acceptable salt, or

solvate thereof.
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dosages (13- Hydoxydi enoic acid, Equateq, Isle of Lewis, UK), added to the
food and dispersed in a sunflower oil vehicle. Experinental groups were
treated wohotogessoof a representati ve conpound of the iPoTaB20M00813- HODE,
rangi ng fromO0.01 nyg/kg/day to 100 ng/ kg/ day. Nerve conduction velocity
Rats were anaesthetized with thiobutabarbital sodium (50-100 ng kg 1 i.p.).
The trachea was cannul ated for artificial respiration. The sciatic nerve was
exposed between the sciatic notch and knee, and Mdtor nerve conduction
velocitydéﬁgﬂ$ Jes neasured using concentric bipolar electrodes, as
described 1'n Céneron NE, et al (1989) QJ Exp Physiol 74:917-926 and
Canmeron NE, et al (1991) D abetes 40:532-539, in the nerve branch to

tibi ali s Ahegreriaentsysat perfortriedlin agordapeees i teapnlavienodpetified b tledsitadat i ¢

nerve in ger Of susceptibilit ,di ahetes. a treat t effects. Evoked
eIectronﬂ%ﬁggﬁﬂi%nf@iéyﬂﬁg?ﬁ%ﬁféﬂgﬁ%PB@&?&@%“@@ﬁﬂﬂﬁgnggﬂgﬁ e were averaged
8 tings, "@ﬁqciFm 8f LAWoYat¥RBA filaC Cha! 83Rshyvidddvaddiag'. t he di st ance between
stinmulating el ectrodes by the average | atency difference between the onset
of EMG potentials evoked fromthe 2 sites. Nerve tenperatures were
nDnitoreqhgxwhﬁprnDcouple probes, and maintained in the range 36-38 0C by
radi ant heat. Body tenperature was al so mai ntai ned around 37 0OC using a
heat ed bl anket. Dose response curves for Exanple 1 are shown as Figures 1

and 2. A&%oggariéog.of g%;o%%n rve conduction velocities in non-diabetic
rats, di ab8P7E PAELORGH 4B ¢ rats treated with 13-HODE i s shown as
Figurig 3. NCV is a useful neasure of nerve function in the peripheral
nervous systemand_is_a biomarker for peripheral neuropathy an

d
par ti cul d¥lale Speagae-Dawie maisd AbRsAcerpHpiverstty cQlgRy)eYsTA gsady Which el ¢ "
neur opat Rye.RayR a HeEEarNHhY 8l SDiBaRs WRLindudd b5 iReSeRtbre

streptozotocin injection at 40-45 mg kg'l freshly dissolved in sterile 0.9% saline solution.
This was verified 24 hours later by estimating hyperglycaemia (blood glucose > 19.9

15 mM) and glycosuria, and diabetic state was monitored weekly using test strips for blood
(tail vein) and urine glucose levels. Body weight was also monitored daily to check
against body weight gain (which would indicate partial recovery of beta cell function and

exclude diabetic status).

20  After 6 weeks of untreated diabetes, four experimental groups (ri = 6 per group) were
treated for a 2-week period, with a daily oral administration of 13-HODE at a range of
dosages (13-Hydoxydienoic acid, Equateq, Isle of Lewis, UK), added to the food and
dispersed in a sunflower oil vehicle. Experimental groups were treated with doses of a
representative compound of the invention,13-HODE, ranging from 0.01 mg/kg/day to

25 100 mg/kg/day.

Nerve conduction velocity

| Rats were anaesthetized with thiobutabarbital sodium (50-100 mg kg'i 1.p.). The trachea

30  was cannulated for artificial respiration.
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normal, healthy patients. In rats, an NCV of 60 mis is typical of a normal,
healthy rat. An NCV of 50 mis is typical of a rat suffering fromdiabetic
neur opat wo 2bt0/e&330be seen that adm nistrati on of 13- HOPET/GEROI0®0$1n a
clear inprovenent of motor NCV in rats froman expected val ue for diabetic
rats (around 50n’'s) to that expected in non-diabetic rats (around 60 ms).
Exanpl e 2 An experinment was carried out in a simlar fashion to Exanple 1
except that Sensory NCV was measured in the saphenous nerve between groin

and m d CRldeerl agﬁ%tl SLX LY RGP AL SObHAh AN B FcteB SR ARdoPhort e ankl e

using a uni po ar ectro 0Se response curve Exanpl e
21s shOVMnd@ctiéngzaloenyﬂ,(N@\V}:mmleam wingsmnesatyc bipol\ateelc@mdlus;taison veI ocities

o Shown Gecmegip Cogerp e bR T ERaPhidf 4y B b S Sha e s 1

in a clead (i9M) D¥RRREU0382-5895A ke NN Briindhab $ibfalie antafioex PR, 8dichds ue for
di abetic ratrs’ﬁﬁlﬁaround 50nVs) .to that expected in_non-diabetic rats (around

60 m 9). TEREHRMANVS oﬁs&ﬁérfh%maéww@w& IEWQHS‘E?G?P“PH“X fostipbgtesandhi ons to
Exanpl es ?eaﬁﬂéht %ffgcﬁg eE@olJeH%fecﬂ'ém A‘%Iﬁlﬁc WGE‘ §entidtsh6A¢a stn']rx:i}‘ul!f{g%E The

results of Exanple 3 are shown as Figuré 6 t can be seen that
admi ni st rsiteiveme mera.l@dISIETmE, aneldMbtos NGV a/aetaiarlatpdw’p}' diveiegithedlistanse or and

sensory N&? rat e ted va . di abet nd 50m s)
to that e%@%etnesamu atlﬁ% 5= {T‘a?%%eg;gg S f;llé{%lhc l%ﬁe%ee%ewﬁlq ?I{SQ{ i Di abet es
I nduct i orEMGhdtériatsiewoked from the 2 sites. Nerve temperatures were monitored by

10  thermocouple probes, and maintained in the range 36-38 OC by radiant heat. Body

temperature was also maintained around 37 OC using a heated blanket.

Dose response curves for Example 1 are shown as Figures 1 and 2. A comparison of
motor nerve conduction velocities in non-diabetic rats, diabetic rats and diabetic rats

15  treated with 13-HODE is shown as Figure 3.

NCYV is a useful measure of nerve function in the peripheral nervous system and is a
biomarker for peripheral neuropathy and, in particular, diabetic neurbpathy. Patients
suffering from diabetic neuropathy have lower NCV values than would be expected in
20  normal, healthy patients. In rats, an NCV of 60 m/s is typical of a normal, healthy rat.
An NCV of 50 m/s is typical of a rat suffering from diabetic neuropathy. It can be seen
that administration of 13-HODE results in a clear improvement of motor NCV in rats
from an expected value for diabetic rats (around 50m/s) to that expected in non-diabetic
rats (around 60 m/s).
25
Example 2

An experiment was carried out in a similar fashion to Example 1 except that Sensory

NCV was measured in the saphenous nerve between groin and mid calf. Direct nerve

30  evoked potentials were recorded at the ankle using a unipolar platinum hook electrode.
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D abetes was induced in mature (19 week ol d) mal e Sprague-Dawl ey by
streptozotocin injection (40-45 ng/kg i.p.). The diabetic state was

noni t or ecwaeeld/sisei ng comerci al ly avail abl e test stri psTiGB20t/0esi7(t ai
vein) and urine glucose |levels. Body weight would al so be nonitored daily.
The criteria for the diabetic state are; blood glucose > 19.9 mM

gl ycosuria, and no evidence of body weight gain (which would indicate
partial recovery of beta cell function) At the end of the experinents,

bl'ood sa ldgsse re % ¢ B&vd A BR 0 &t i ter eyl %toera%s%? rTfsens

gl ucose. 's” Wer e de5| ever sal ervention paradigm
di abetic Irea\t@com&melourvteroeate@da ricmmdlﬁ)emee&s, ducbeab rapsaridndatebeiv edtopamed  of

neurovascula gﬁﬁ@? |on } ey iere then treated over the next 2 weeks
with a do¥ih &Y 2181 % tpresent ati ve conpound of the invention,
13- HODE, given as a dletary supplenent di spersed in the food with a

sunflower oil vehicle (50 m / 8 food). G oups of nondi abetic control
rats and lbsadeseen that admipisiration %1t3rH PFi ré%tsam ® AlsaniEpEovemsst eff sgrosy .

Sci ati ¢ Bieedf hé?é"% | Al fedibl x)’a%e%f’&’%’éi 1?@5(?141/9)"@ th@ 8‘9&6 ljgbeti c

control rats, etic rats treated mnt one an st'ic rats
treated vm'ohlfdizilh%tiHEIﬁE(mmd 6dstisyrat ed by m croel ectrode pol arography and

hydr ogen cl earance, using the methods described in Day TJ, Lagerlund TD,
Low PA (1989) Analysis of H2 clearance curves used to nmeasure blood flow in
rat sci atbxampesye, J Physiol 414:35-54, and Caneron NE, Cotter MA, Low PA
(1991) Nerve blood flowin early experlnental di abetes in rats: relation to
condd®tion deficits, AmJ Physi ol 261 :E1-E8. Rats were artificially

vent i | at gty oThenE P! kfridl SREY sHAS: £RRDM t%t]_?gmtpgal gﬂ@htg%&c@t%mr essure,

and if necessary rats were given neuronuscu
d- t ubocurlETaewqsispd)instgad pE13-HOMEr ot i d cannul a) to reduce nechanlcal
novenent artefacts. The | evel of anaesthesia was nonitored by

The results of Example 3 are shown as Figure 6.
15
| It can be seen that administration of 15-HETTE results in a clear improvement of motor
and sensory NCV in rats from an expected value for diabetic rats (around 50m/s) to that

expected in non-diabetic rats (around 60 m/s).
20  Example 4
Diabetes induction and treatment

Diabetes was induced in mature (19 week old) male Sprague-Dawley by streptozotocin
25  injection (40-45 mg/kg i.p.). The diabetic state was monitored weekly using
commercially available test strips for blood (tail vein) and urine glucose levels. Body
weight would also be monitored daily. The criteria for the diabetic state are; blood
glucose > 19.9 mM, glycosuria, and no evidence of body weight gain (which would
indicate partial recovery of beta cell function). At the end of the experiments, blood

30  samples would be taken for the determination of plasma glucose.

34



observing any reaction of blood pressure to manipul ation, and suppl enentary
t hi obut abar bi tal anaesthetic given as necessary. The target nerve tissue
was exposwo 2ardi2sdse ti ssue around the incision sutured POT&BERIAI0$17TNg tO
forma pool filled with mneral oil at 370C. During recordings, pool
tenperature was nmai ntai ned at 35-37 OC by radi ant heat. A gl ass-insul ated
pl ati num m croel ectrode, polarized at 250 nvVv with respect to a subcutaneous
reference el ectrode, was inserted into the neural structure. 10% H2 was

added 0 ABRhRIRIELa8Aheq b PEORG] (ARl rdigh NRghAI RS ailaist ed Lo

20% and o respective current ‘recor the el ectrode had
st abi | i zadtreatad fardt werls égalidw theideveloprhént af nwmaalsmbanbdfuntm Hhegyd vy was

shut off nd N elivery jncreased approptiatel H clearan e was recorded
onti el it e A NP ER T ERE SE R BAE o Ger Bl R vt oot 1 6
decl i ne ldbnqioaﬁd 6Dlﬂelrﬁv'éﬁﬂi(ﬁﬂtl30{@DE2glﬁéﬂ’bs aTdietSrywnppleﬂieﬁﬁhmea heter epeat ed
at anot her neural site. After the exp ear ance cury

wer edidgi tio@Withacuniiowser %]rveblcl%@ﬁdﬁlé r?tﬁ 1% fo@é)r \@@“P? ?@‘éﬂ’dtabetf"r@ngal a by

comput er Ht%'aﬂ? d28Bid {aRG R tISAIERRI A0 BN ¥R afodRfljddIe gener al
bi - exponential equation: y = a exp (-bx) + ¢ exp (-dx) + e where y is the

el ectrode hydrogen current (arbitrary unlts) X is time (mn), a and c are
wei ght i nge canst ant for fast (non-nutritive) and slow (nutritive) clearance
conponent’s respec vely, b is the fast conponent and d is the slow
conponent (m mn 1 mM nerve 1), and e is the basel | ne el ectrode current

(arbltrar units). Assuni a, {issue de of tritive blood flow was
cal cufat it e e.’[‘é@%‘ﬁ?%?f‘ {io‘m@g}wf) aﬁ?fﬂé ot a@% IeBATAHE Ao

det er m nafinpRshiMEeh®nt @x‘&?&lal%éﬁc&@@h%ﬁ@&‘(mtﬂ%mbﬁ%%@ eflRah 6y ow paraneters.
The results of Exanple 4 are shown as Figure 7. It can be seen that sciatic

nerve endvisestdcipdbpdaragtapbyandhlydredenstraranceliuaingthemetipds despribediins was
conpl et el lya)r 'FJS, tLQée%ﬂmQ)Tﬁ,rL%w ﬁRQb@% Eklﬁa&lgi_s |5‘5’:};i|zzclearance curves used to measure

blood flow in rat sciatic nerve, J Physiol 414:35-54, and Cameron NE, Cotter MA, Low

15  PA (1991) Nerve blood flow in early experimental diabetes in rats: relation to conduction
deficits, Am J Physiol 261:E1-E8. Rats were artificially ventilated. The carotid artery
was cannulated to monitor blood pressure, and if necessary rats were given
neuromuscular blockade using d-tubocurarine (2 mg kg'l via the carotid cannula) to
reduce mechanical movement artefacts. The level of anaesthesia was monitored by

20  observing any reaction of blood pressure to manipulation, and supplementary
thiobutabarbital anaesthetic given as necessary. The target nerve tissue was exposed and
the tissue around the incision sutured to a metal ring to form a pool filled with mineral oil
at 37°C. During recordings, pool temperature was maintained at 35-37 °C by radiant heat.
A glass-insulated platinum microelectrode, polarized at 250 mV with respect to a

25 subcutaneous reference electrode, was inserted into the neural structure. 10% H; was
added to the inspired gas, the proportions of O; and N; being adjusted to 20% and 70%
respectively. When the H; current recorded by the electrode had stabilized, indicating
equilibrium with arterial blood, the H; supply was shut off and N, delivery increased
appropriately. H; clearance was recorded until a stable baseline was reached, which was

30  defined as no systematic decline in electrode current over 2 min. This procedure was

then repeated at another neural site. After the experiment, clearance curves were
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Exampl e 5 G oups of non-diabetic control rats, diabetic rats treated with
vehi cl e alone and diabetic rats treated wth 13-HODE were obtained as in
Exanpl e 4woBefoon2e33hi nal experinments, nociceptive | at encipe3/dBniodoosidr anal
refl exes to noxious thermal stinulation of the foot were estimated by the
Har greaves plantar test using commercially avail abl e equi pnent (Ugo- Basil e,
Conerio, Italy). Non-diabetic control rats, diabetic rats treated with

vehi cl e al one and diabetic rats treated with 13-HODE were placed in the

t her mal t #ﬁg@aro?tﬁugl -eX ng)hec 0 LafP QML %ssétFeq t§ Eh q&a&%ﬁ%ﬂ%u?e@%mg Yok with a

gl ass basé e g ey nove. n accfimtization,
a const aninear repR¥dén arﬁiy’s&rzﬁd tlsdgelﬁm}aus1 spsnémialiepdtibthr ough t he gl ass base
onto the sole of the foot and the |atency for reflex foot wthdrawal
automatically recorded via a photoelectric nonitor.For each session, 4

nmeasur engnt g BxpPbtakhedx) Ref rom each foot, the average being taken as
the final wfﬁ%gaﬁ Ial'?g-nc)y The results of Exanple 5 are shown as Figure

8. It5can be seen fromFigure 8 that there was a decreased | atency of

response vi/h (e AR Efecd HeShyaftbef obelth FADRS) DRLEAIE AnRARD!d Yid I arkO

pot enti al X1 ous I°s |ncre ensitivity conpl etely
correct edndaghthfge:ahm’s fowifhdh (roB-rdGiiE:e) En@slpbve(nﬁtn@vcjtqharambe n@npcmeatset iC

control rats, . a et ts t d hi I d beti t
Ceat o VEERHISIABOE NS combaAbar s e H5% ehmEosEt BELAR Gl i o 1 1

non- di abefii¢ @ﬁf&tbrag&hnéetegsrodyom@ﬁﬂ ﬁrﬁiﬁdﬁ uhrtgamauwnglaﬁgawdéhﬁtyadfqne and
diabetic rats treated with nitored usi g an el ectronic von
¢

Fr eys‘oham*lt@pﬁdﬂ%ﬂ(t@owWé%?@C%P‘éa%%P{H%’dnﬂmml h0Qg do kB¢ avfrages FBEYRE ur e room
at the sagg dolMRinA6H, Wa¥ taibh tP¥éh RS TRARWISH ARY phidGbef00t On one day.

The results of Example 4 are shown as Figure 7.

15 It can be seen that sciatic nerve endoneurial blood flow was halved in diabetic rats, and

this was completely restored by treatment with 13-HODE.
Example 5

20  Groups of non-diabetic control rats, diabetic rats treated with vehicle alone and diabetic

rats treated with 13-HODE were obtained as in Example 4.

Before final experiments, nociceptive latencies for withdrawal reflexes to noxious
thermal stimulation of the foot were estimated by the Hargreaves plantar test using
25  commercially available equipment (Ugo-Basile, Comerio, Italy). Non-diabetic control
rats, diabetic rats treated with vehicle alone and diabetic rats treated with 13-HODE were
placed in the thermal testing apparatus, which consisted of a perspex enclosure with a
.. glass base, in which they were free to move. .After 30 min acclimatization, a constant. .
power infrared stimulus was focused through the glass base onto the sole of the foot and

30 the latency for reflex foot withdrawal automatically recorded via a photoelectric monitor.
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The results of Exanple 6 are shown as Figure 9. It can be seen from Figure
9 that diabetic rats showed increased tactile allodynia i.e. a reduced

t hr eshol dwbapioiasd3owi t hdrawal to tactile stinmulation (t®atgR20i0ossimeans
that reflex responses were given to stinmuli that were not noxious to

nondi abetic rats. Treatnent with 13-HODE al nost conpletely reversed this
effect. Exanple 7 G oups of non-diabetic control rats, diabetic rats
treated with vehicle alone and diabetic rats treated with 13- HODE were
obt ai ned as i n. Ex l,e 4. Bef i , rd , j i -1 hreshol ds
for nechJ%FEEQ1%?S%Bﬁé?égﬁ%ﬁgﬁg“&ggghﬁgég%¢h¥ﬁg&%gﬁggﬁk%§§%kgg%ﬁ$est .
Mechani cabkemw Rskafigal whithdslwal tsency non- di abetic control rats, diabetic rats
treated with vehicle alone and diabetic rats treated with 13- HODE were
then estimated tw ce per day for each foot over a 3-day period. The results

of Exanpl thehre@l@ of BRMAPIRS dré SHofwe abigdrt 8can be seen from Figure 10 that
di abetic rats showed increased sensitivity to mechanical deep pressure.

Treatﬁent with 13-HODE resulted in a snmall but statistically significant
| nprove Ead Bk stegr'l Frofh i q&\;attt @WBL & dgcr%sg&' B¥erld og '&fs@lﬁp&ih&tﬁont rol

rats, diabetic rats treate vehi cl e al one an | abetic rats treated
wi t h 13- HEBE Thesriedioitsintedsed sensitividlyaopbentallyNeriais hbast iThisguereased r at s,

di abetic rats treated with vehic | qne_an i ic rats treated with

T PoDE. visPuTAhRE oot pseq Ry BraPentPih HAARAC 100 vy ko 1 1. p ) The
trachea was cannul ated for artificial respiration. The carotid artery was
cannul ated to nonitor system c bl ood pressure. The major pelvic ganglion

and cd&verfh@t@!eq@érve in the abdomen were exposed by blunt dissection and
bathed in a liquid paraffin pool. Fine

Groups of non-diabetic control rats, diabetic rats treated with vehicle alone and diabetic

rats treated with 13-HODE were obtained as in Example 4.

15  Tactile allodynia in non-diabetic control rats, diabetic rats treated with vehicle alone and
diabetic rats treated with 13-HODE was monitored using an electronic von Freys hair
apparatus. Tests were carried out in a constant temperature room at the same time each

day. Allodynia was measured for each foot on one day.

20  The results of Example 6 are shown as Figure 9.
It can be seen from Figure 9 that diabetic rats showed increased tactile allodynia i.e. a
reduced threshold for foot withdrawal to tactile stimulation (touch). This means that
reflex responses were given to stimuli that were not noxious to nondiabetic rats.

25  Treatment with 13-HODE almost completely reversed this effect.

Example 7

Groups of non-diabetic control rats, diabetic rats treated with vehicle alone and diabetic

30 rats treated with 13-HODE were obtained as in Example 4.
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bi pol ar platinumstinulating el ectrodes were placed around the nerve. The
cavernosal space was cannul ated using a 23G needl e connected to a pressure
t ransducewo 2Caves3I’osal pressure responses were recor ded PCi/GBReopanssa7t o 60 s
peri ods of suprathreshold (3-5 mA) nerve stinulation at frequencies in the
range 1-32Hz (stinulus duration 1.5-2 ns). Frequency response curves were
then constructed for the area under the pressure devel opnent curve,
relative to. mean system c pressure, for 75. s fromthe start of
stinmulation. The results of Exanple 8 are shown as Figure 11.Figure 11
shows that pressure responses depend on the frequency of nerve stinulation
duri ng t Hgef6® femtexyperiments; nctciwpﬁlireqhmshaldsafofr n@qhmina}/ stihiletitm yger t he

response up to r i abet i iCit nultlple
el Dby R G E D feb M BRI SPGB BosFo B M Mt e ang Bbove.
Thi's was aifpl @isedixbeRrate tlegdd kwthtvreﬁlatermme azmmtnb&ﬁc HDkeatdheith chnpar i ng

whol e- fre uency response curves (i,e. using all the data collected in a
singl & O&QQF’I%?I} hepegtimaied yiee P?@éﬁ’é@ "@P]E)g%?t Y ReS - dHAREEIOE gni fi cant |y
greater pressure response than that of the nondiabetic controls (2-way
ANOVA; p<0.01). This is a notable treatnment effect. Exanple 9 Experinents
wer e car rTledesilts ofExatesle 7iapeshown Hbagnre €0.4 above, except that blood flow in
the maj or pelvic ganglion, which houses the cell bodies that give rise to

t he carvernous nerve fibres supplying the penis, was neasured. The results
of Exanpliecsh Wy seers romFigsre O ghit diabetic fatsghiowed icrharlrseysisvionsd t hat bl ood

fl ow was decreased in diabetic rats, ?gK%§ tored to w ﬂ;n t he. nondi abetic

r angé Oby mpechanigal deer prepsuie; Wengyg% resulted in a small but statistically

significant improvement in this parameter.
Example 8

15  Groups of non-diabetic control rats, diabetic rats treated with vehicle alone and diabetic

rats treated with 13-HODE were obtained as in Example 4.

Non-diabetic control rats, diabetic rats treated with vehicle alone and diabetic rats treated
with 13-HODE were anaesthetized with thiobutabarbital (50-100 mg kg™ i.p.). The

20  trachea was cannulated for artificial respiration. The carotid artery was cannulated to
monitor systemic blood pressure. The major pelvic ganglion and cavernous nerve in the
abdomen were exposed by blunt dissection and bathed in a liquid paraffin pool. Fine
bipolar platinum stimulating electrodes were placed around the nerve. The cavernosal
space was cannulated using a 23G needle conﬁected to a pressure transducer. Cavernosal

25  pressure responses were recorded in response to 60 s periods of suprathreshold (3-5 mA)
nerve stimulation at frequencies in the range 1-32Hz (stimulus duration 1.5-2 ms).
Frequency response curves were then constructed for the area under the pressure

. development curve, relative to mean systemic pressure, for 75 s from the start of =

stimulation.

30

The results of Example 8 are shown as Figure 11.
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An experinment was carried out in accordance with the nethod of Exanple 1 to
determ ne the effect of GLA, 13-HODE and 15-HETrE on Mdtor NCV in diabetic
rats. Dosworespisise curves for Exanple 10 are shown as PCEHGB20W0A00A7EASUr €
of the efficacy of the three treatnents is given by the ED50 val ue
calculated fromthe data presented in Figure 13. The ED50 value for GLAis
164.7 ng/ kg. TheED50 val ue for 13-HODE is 0.057 ng/kg. The ED50 val ue for
15-HETrE is 0.252 ng/kg. Thus, 13-HODE is approximately 3000 tinmes nore
potent than GLA. 15-HETrE is approxi mately 500 tines nore potent than GLA.
Exanpl e 11 Levels of 15-HETrE in blood plasma and nerve tissue were

det er m nefgine 1pgparvathaoprsssofe regioasdsrdepdnelcbnfthe frtquenvyeefasrve dtimulatjonl5- HETT E,

(ii) 13- , .and (iii). sunflower oOi | acepo., . The nean 15-HETrE | evel in
popul at i n@g}hﬁ,&sepgﬁhatffgleggg@?%#Ffﬁﬁfrﬁyaﬁ?ﬁg}ggeag\f;ifﬁppw “@E%@). The nean
15- HETr E figvgl. THrPRRUWAkéDMakdtic)denieis af Rulfigletsana®itidn Fréqidncies tagiar d

deviation 0.33). The nean 15-HETrE level in population (iii) was found to

be 0.26 mtatistealysignifictatatfzamdeba®) Thinwarcomeiplycogpdedbyiiprtgenlphi cal |y
as Figure_ l4 . i i VU ed fatt
2oi 0 (PURKET R, Wnelpbploidh CRIPAAEEL] kol cruBCliv ARALMI #2012t 1Y

st er eoi soduer codlectad im «$ingle compatisenpthe d 31HOBE teated gphipremacestoweal | y
accept abl e sal

ra"s] %@ﬂ‘ﬁﬁ’&%&%ﬁﬁ_ﬁg lp\gle(as"[ﬁﬂ%@%egggn%gihanvt\ﬁzﬁ of WL rontiBetlconfSTst %2-%/}19* (OR2) -
ANOVA; p<0.01). This is a notable treatment effect.
10
Example 9
Experiments were carried out as described in Example 4 above, except that blood flow in
the major pelvic ganglion, which houses the cell bodies that give rise to the carvernous
15  nerve fibres supplying the penis, was measured.

The results of Example 9 are shown as Figure 12.

Figure 12 clearly shows that blood flow was decreased in diabetic rats, and restored to

20  within the nondiabetic range by treatment with 13-HODE.
Example 10

An experiment was carried out in accordance with the method of Example 1 to determine

25  the effect of GLA, 13-HODE and 15-HETTE on Motor NCV in diabetic rats.
Dose response curves for Example 10 are shown as Figure 13.

A measure of the efficacy of the three treatments is given by the ED50 value calculated

30  from the data presented in Figure 13. The ED50 value for GLA is 164.7 mg/kg. The
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[ cz5] CH=CH CH2-[ cz5] CH=CH (CH2) 3-, -(CH2)3-CH(OR2) -
CH2-[cW CH=CH-[rrns] CH=CH- CH(OR 2)-; R is a hydrogen atom or R is a
C -C6 al kwb,20022€80al kenyl , C2-C6 al kynyl, C6-C 0 aryl, PET/GBR200M008TR DeEr ed
het eroaryl, C3-C7 carbocyclyl or 5- to 10-nenbered heterocyclyl group; or
Ri is a group of fornmula -CH2-CH(OR3)-CH2-(OR4), wherein R3 and R4 are each
i ndependently hydrogen atons or -(C=0 -R6, wherein R6 is an aliphatic group
having from3 to 29 carbon atons; or R is a group of fornula
- (CH20CH2 Wher eir [ i nt egerof 200~ Bt Rhe4 S a drug
noi ety; e%@%#f&luf gorﬁhgﬂggﬁgs grlasléﬂgﬁ%r érglt% Eaﬂn%%eht%ﬁ\%g%gﬁgésn@? represents
a hydr ogemgakigom or a group -(C=0O-R5, wherein Ris a G-C6 al kyl, C2-Co6
al kenyl, C2-C6 al kynyl, C-C o aryl, 5- to 10-nmenbered heteroaryl, C3-C7
carbocyclyl or5- to 10-nenbered heterocyclyl group, or R5 is an aliphatic
group havipg, {3-@O5E rscagal%xﬁaatag_rsoeto Afs nfdke firerit$had GILAID 1 IS E is OF a group
of formula -(CH20CH2) nOH, wherein n is an integer of from1l to 200; or a
drug rfpi eapproxamate dimesgagrd paterythan Gilideny| | al kynyl and al i phatic groups
are the sanme or different and are each unsubstituted or substituted with 1,
2 or 3 unsubstituted

Example 11

Levels of 15-HETTE in blood plasma and nerve tissue were determined in populations of
10  rats treated for two weeks with (i) 15-HETTE, (ii) 13-HODE, and (iii) sunflower oil

placebo.

‘The mean 15-HETTE level in population (i) was found to be 1.28 pL (standard deviation
0.83). The mean 15-HETTE level in population (ii) was found to be 0.57 pL (standard
15 deviation 0.33). The mean 15-HETTE level in population (iii) was found to be 0.26 pL.

(standard deviation 0.30).

These results are shown graphically as Figure 14.
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substituents which are the sane or different and are selected from hal ogen
atons and C -C al koxy, C2-C al kenyl oxy, C -C4 hal oal kyl, C2-C4 hal oal kenyl ,
C - C4 halweal2koxys33€2- C4 hal oal kenyl oxy, hydroxyl, -SR , pamaB2NR/R81gr oups
where R and R' are the sane or different and represent hydrogen or
unsubstituted G -C2 al kyl; said aryl, heteroaryl, carbocyclyl and

het erocycl yl groups are the sane or different and are each unsubstituted or
substituted by 1, 2, 3 or 4 unsubstituted substituents which are the sane
or different and are selected from E%é\@n atons, and cyano, nitro, G -C
al kyl, G -C4 al koxy, C2-C4 al kenyl, al kenyl oxy, G -C4 hal oal kyl ,
C2- A4 hal oal kenyl C -4 hal oal koxy C2- 4 hal oal kenyl oxy, hydroxyl, G -C4

hydr oxyal and - N "grou wher ei C 's the sane or
di fferent lkand [rls&ﬂf €§8W8urﬁ/‘ﬁﬁ”8€ B lgqﬁylﬂﬁgtﬂﬁée[%l t?%’f %‘65&5' %) ‘iﬁrw V9% the

manuf act ure offosnuTegi,cament for use in treating or preventing nerve danage
in a mnmual. 2. Use according to claiml1l, wherein R is a hydrogen atom 3.

Use aecording to claim1 or 2, wherein Ris a hydrogen atom 4. Use
according to any one of the preceding clai rrs wherein -Al k-

is-(CH2)4-[mM CH=CH [/ rans] CH-CH(CR 2) - -(CH2) 3-[ cw] CH=CH CH 2-
[cw] CH=CH-[/ra" 5] CH=CH CH( erei mgmsam or different
and is as defined in clag, 10 ai e a rdi to claim4,

wherein -Alk- is -(CH2) 3- [c" - CH=CH CH 2. [czs]- CH=CH[/ra"i]-CH=CH CH(OR
2)-, wherein R2 is as defined in claim1 or claim 3.

I
in the form of a racemate, a stereoisomer or a mixture of stereoisomers, or a
10 pharmaceutically acceptable salt, or solvate thereof, wherein
- -Alk- is -(CH3)4-CH(ORy)-[transJCH=CH-[cis] CH=CH-, -(CHy)s-
[cis]CH=CH-[trans]CH=CH-CH(OR3)-, -CH(OR)-[trans]CH=CH-
[cis]CH=CH-CH>-[cisJCH=CH-(CH)3-, -(CH,)3-CH(OR)-
[trans]CH=CH-[cis]CH=CH-CH;-[cis ] CH=CH-, or -(CH_)3-[cis]CH=CH-
15 CHj;-[cis]CH=CH-[trans]CH=CH-CH(OR>)-;
- R, is a hydrogen atom; or
R, is a C;-Cgalkyl, C5-Cs alkenyl, C,-Cg alkynyl, Cs-Cy aryl, 5- to 10-
membered heteroaryl, C3-C7 carbocyclyl or 5- to 10-membered
heterocyclyl group; or
20 R, is a group of formula -CH,-CH(OR3)-CH,-(OR4), wherein R3 and Ry
are each independently hydrogen atoms or -(C=0)-Rg¢, wherein Rg is an
aliphatic group having from 3 to 29 carbon atoms; or
R, is a group of formula -(CH,OCH;),,OH, wherein m is an integer of
from 1 to 200; or
25 R is a drug moiety;
- each R, is the same or different and each independently represents a
hydrogen atom; or
a group -(C=0)-Rs, wherein Rs is a C;-Cg alkyl, C,-Cs alkenyl, C;-Cs
alkynyl, Cs-C)p aryl, S- to 10-membered heteroaryl, C3-C; carbocyclyl or
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6. Use according to any one of the preceding clains, wherein the PUFA
derivative is present as the R enantioner. 7. Use according to any one of
clainms 1 wo22o/mbBpei n the PUFA derivative is present a®CrhaB2810808817i oner .
8. Use according to any one of the preceding clains, wherein the manmal is
a human. 9. Use according to any one of the preceding clains, wherein the
conpound is admnistered orally, parenterally or intravenously. 10. Use
according to any one of the preceding clains, wherein the nerve damage is

peripheral neuropatsy, 1éh§nﬁﬁd%%&%cgklgg%{oﬁ§;%%% daliphed %P%hmﬂg

peri pheral neuropathy is diabetic ne _ . Use acco gtoclaim
11, wherein the di dlxet Bd¢o AR carbgaathys,ia Rdiisbdivgenmetyy @pat hy of the sensory

nerves, notor nerves, an [ aut ] es. 13. .Use of a Lo nd whi ch
e onont ot dcerp B ¢ Ot REOBREH §erein i rinfhe by I T O

defined in any one200;@ ains 1 to 7 in the formof a racemate,

astereoi soner or a njxture of stereoisoners, or a pharmaceutically
acceptabl e salt, or ¥B§¥RIY:thereof, in the manufacture of a medicament for
use in treatingd@hefieventing di zziness, indigestion, bladder infections,
foot sores, wastage of thi?h muscl es, sexual dysfunction, nunbness, burning
sensations, pain, tkidgikyhqlianyt aikynygad ahphatie gtoups etsrtbasamt arahferentt ur e

per Cepf[ i on, de.cr €asd ar%%%}? u s%%étﬁffte@gpéu%gttltﬁﬁﬁrv@%sﬁ%s&%m%ls&ﬁsﬂuttéld to .
vi brations, arising from di abetic neuropathy. 14. e accordlng to claim
13, in treating er edbstinendyshichnareititrsamtor difgpdranndaeutiecad fioanipdsdehi on

conprii;sing a compound, a8 Aol Mesy! &, MYk C,.Cy haloalkyl, Cy.Co
haloalkenyl, C,.C4 haloalkoxy, C,.C4 haloalkenyloxy, hydroxyl, -SR’, and
-NR'R"" groups where R and R"" are the same or different and represent
hydrogen or unsubstituted C,.C; alkyl;
- said aryl, heteroaryl, carbocyclyl and heterocyclyl groups are the same or
15 different and are each unsubstituted or substituted by 1, 2, 3 or 4
unsubstituted substituents which are the same or different and are selected
from halogen atoms, and cyano, nitro, C;.Cy alkyl, C,.C, alkoxy, C,.C4
alkenyl, C,.C4 alkenyloxy, C,.C4 haloalkyl, C,.C4 haloalkenyl, C,.C4
haloalkoxy, C,.C4 haloalkenyloxy, hydroxyl, C,.C4 hydroxyalkyl, -SR”
20 and -NR'R"" groups wherein each R” and R’ is the same or different and
represents hydrogen or unsubstituted C;.Cy4 alkyl;
in the manufacture of a medicament for use in treating or preventing nerve

damage in a mammal.

25 2 Use according to claim 1, wherein R, is a hydrogen atom.
3. Use according to claim 1 or 2, wherein R; is a hydrogen atom.
4. Use according to any one of the preceding claims, wherein -Alk- is
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claims 1 to 7, and a pharnaceutically acceptable diluent or carrier, for

use in a nethod of treating or preventing nerve damage, as defined in any

one of clwDmeiol12533d 10 to 12, in a mammal, as defi ned i RCTIGH2m01000817Cl ai m

8. 16. A nethod of treating or preventing nerve damage, as defined in any

one of claims 1 and 10 to 12, in a mammal, as defined in claim1l or claim

8, which nmethod conprises adm nistering to said mammal a therapeutically

ef fective anmount of a conpound which is a PUFA derivative of formula (1) as

defined in an f ' 1 hcal

or solvate § hggchgﬁ4-f’cis]8kﬁé'c¥ﬁ[tmnﬁfbf¥=8ﬁ-cﬁ{(8185-%?9€éﬁz'>ﬁF‘c'zs']éH%fq?@h%b' e salt,
[cis]CH=CH-[trans]CH=CH-CH(OR)-, wherein each R; is the same or different

and is as defined in claim 1 or claim 3.

5 S Use according to claim 4, wherein -Alk- is -(CH»)3-[cis]-CH=CH-CH,-[cis]-
CH=CH-[trans]-CH=CH-CH(OR)-, wherein R; is as defined in claim 1 or claim

3.
6. Use according to any one of the preceding claims, wherein the PUFA derivative is
10 present as the R enantiomer.
7. Use according to any one of claims 1 to 4, wherein the PUFA derivative is present

’

as the S enantiomer.

15 8. Use according to any one of the preceding claims, wherein the mammal is a
human.
9. Use according to any one of the preceding claims, wherein the compound is

administered orally, parenterally or intravenously.

20
10.  Use according to any one of the preceding claims, wherein the nerve damage is
peripheral neuropathy.
11.  Use according to claim 10, wherein the peripheral neuropathy is diabetic
25 neuropathy.
12.  Use according to claim 11, wherein the diabetic neuropathy is diabetic neuropathy

of the sensory nerves, motor nerves, and/or autonomic nerves.

30 13.  Use of a compound which is a polyunsaturated fatty acid (PUFA) derivative of

formula (I), as defined in any one of claims 1 to 7 in the form of a racemate, a
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14.

15.

16.

stereoisomer or a mixture of stereoisomers, or a pharmaceutically acceptable salt,
or solvate thereof, in the manufacture of a medicament for use in treating or
preventing dizziness, indigestion, bladder infections, foot sores, wastage of thigh
muscles, sexual dysfunction, numbness, burning sensations, pain, tingling in the
legs and feet, decreased temperature perception, decreased ankle reflex and/or

decreased sensitivity to vibrations, arising from diabetic neuropathy.

Use according to claim 13, in treating erectile dysfunction.

A pharmaceutical composition comprising a compound, as defined in any one of
claims 1 to 7, and a pharmaceutically acceptable diluent or carrier, for use in a
method of treating or preventing nerve damage, as defined in any one of claims 1

and 10 to 12, in a mammal, as defined in claim 1 or claim 8.

A method of treating or preventing nerve damage, as defined in any one of claims
1 and 10 to 12, in a mammal, as defined in claim 1 or claim 8, which method
comprises administering to said mammal a therapeutically effective amount of a
compound which is a PUFA derivative of formula (I) as defined in any one of

claims 1 to 7 or a pharmaceutically acceptable salt, or solvate thereof.
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