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Docket No. L80003186WD USE OF

I M DAZJ 2, 1-/)]-1, 3, 4- TH ADI AZOLE- 2- SULFONAM DE
WEONPOADS TO TREAT NEUROPATHI C PAI N FI ELD OF A®ECA2007/000627

I NVENTI ON The present invention concerns the use of

i mdazo[ 2,1-/}]-1, 3, 4-thi adi azol e- 2- sul f orizaked §o. L80003186WO

conpounds as pharnmaceutical agents to treat
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injury, but this injury may or may not involve actual damage to the nervous system.
Nerves can be infiltrated or compressed by tumors, strangulated by scar tissue, or
inflamed by infection or hosting a viral infection such as Herpes virus or Human
Imunodeficiency virus. The pain frequently has burning, lacerating, or electric shock
qualities. Persistent allodynia, pain resulting from a non-painful stimulus such as a light
touch, is also a common characteristic of neuropathic pain. The pain may persist for
months or years beyond the apparent healing of any damaged tissues. In this setting, pain
signals no longer represent an alarm about ongoing or impending injury, instead the alarm
system itself is malfunctioning. Examples include post herpetic (or post-shingles)
neuralgia, reflex sympathetic dystrophy / causalgia (nerve trauma), components of cancer
pain, phantom limb pain, entrapment neuropathy (e.g., carpal tunnel syndrome), and
peripheral polyneuropathy (widespread nerve damage). Among the many causes of
neuropathic pain, diabetes is the most common, but the condition can also be caused by
chronic alcohol use, exposure to other toxins (including many chemotherapies), vitamin
deficiencies, and a large variety of other medical conditions--it is not unusual for the cause

of the condition to go undiagnosed.
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signals no | onger represent an al arm about ongoi ng or

i npending injury, instead the alarmsystemitself is
woradof7amssts oni ng. Exanpl es incl ude post her petiBCT/0A2007/000627

post - shingl es) neural gia, reflex synpathetic dystrophy

/| causal gia (nerve trauma), conponents of Dake&No. PEO003186WO

Nelrapetbimplalnasedditionlit heeprizatednsingomatdtl dhalggsics s@ohmd opioids.
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vusggﬁ roved for the treatnent of neuropathi
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clinical effjcac requires nultiple dai
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neur opat hi c pain include anti depressants,
anti-convul sants, and | ocal anesthetics Al t ho

W Previodsh ARgiivey st Uiy SymISRBNg: 161 4 tbRdaRoip.d shfonamides
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effi cacy, short duration of action and un-rel ated

Cenfical Sapplion (S nenrens hisctedita NG withdsawel, e epptoti death.
ThéSe erﬁﬁdm%’lsosﬁﬁié@! &IRGRd rRUmHsFront RItHR! irot&RE MsURY including

t hi nkin bl urred
treatment with cytotoxic agents such as taxanes, platinum derivatives and vinca alkaloids.
A selection of these compounds, and their N-acyl prodrug derivatives, demonstrated
efficacy in animal models of peripheral neuropathy, resulting in enhanced functional
recovery from noxious peripheral stimuli, such as those causing chemotherapy-induced
neuropathy (CTIN) Functional recovery was measured in terms of recovered nerve
conduction velocity and improved gait mobility. The compounds showed enhanced axonal
re-growth in a nerve damage model and improved electroretinograph function following
retinal ischemia. Due to their properties of protection of cultured neurons from neurotoxic
insults such as Neuronal Growth Factor (NGF) withdrawal, it was believed that these
compounds acted on the neurotrophin survival signaling pathway. NGF replacement
therapy has been demonstrated as a clinically relevant treatment for diabetic peripheral
neuropathy and HIV-induced peripheral neuropathy, however, it was shown to be
associated with an unacceptable level of induced hyperalgesia and injection site local
pain. Clearly, it would be useful to identify compounds which attempt to treat an underlying
neuropathy without inducing or exacerbating a state of neuropathic pain.
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vi sion, incoordination, and the devel opnent of

dependence or addiction. As a whole, these classes of
wagentissdmave nmet with [imted clinical successPCT/CA2007/000627

necessitating the need to devel op alternate therapies

for the treatnent, prophylaxis or cure forpsetNgasdong1sewo
Thisainwentioé rplatmltothd yhedpsctbdfitling that cangoumds Bf Bk present invention

4-t hi. ol e- 2-su| f onam
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DlabéticLNemdopmgr a8 indidated i hdsepdrierl O HEth Prdter érﬁﬁéén%éry nerve

ncl.ud I%'i m\[}ent W th c trgéoxm agents such
°°P%S‘<°é'88§’e i eRsurermgnt é EENErsal gidessAfexpral a@meﬁer and
marphaogy on of these conpounds, and their N-acyl prodrug

derivatives, denonstrated efficacy in animal nodels of

peri pheral neuropathy, resulting in enhanced

.Méchamisne Bﬁéctlbﬁ SRGRISYhavE @éﬁeﬂﬂ%d@rﬁénéﬂ@!éd’tﬂﬁf @borffmbAdlecular link in

such as Pme causi ng chenot her apy-i nduced neur opat hy
MEEARPHERIUIRLP Msuld g indiatione d JKerinosphandatian igmeurons, for

exar&pl@\dﬁ'ﬁﬂ ho@I eRirérzNA eel Eiure/ YR rbyuldng |ddﬁ'8ﬁd?1vcﬁ‘i|he9ﬁél}ronal
lit The conpounds showed enhanced axonal
aPS{: Sl COMPRURG e Bresgil ISP rcrapaple Y Blacking this induction
of g PhbspHRFyIRRENIRPBUHAICE! eOItdreid it ng reti nal
ischemia. Due to their properties of protection of

cul tured neurons from neurotoxic insults such as

A drewinghally 6F Rebht IItaakes dérh@@tra’(éstthﬁ éﬁs\“@dmﬂéé JNR$hosphorylation

el i eved that these conpounds acte
an éatfva}v iSoRBR Absaiyed ipaivosh gaeions gf thatiNGip. pregtipical models of diabetic

neur@pétﬂy‘ﬁ!)ﬁﬁénd AGhERYs B%U%%Ehl@lgégﬁ ﬂ% dEs 41132@06 %huarrg et al.,

clinically rel evant treatnment abetic peri

20%&4'6%’6‘?1? Agibong. & Tordlinser 3966). @rmniaaly PRIVE @pliatJhliX
PO Blon b 0 KRN 4 0sERRSEL skl ey v
et aly, ng% Ld}heisqlt, 200 e gpinal application o g JNK Ir?hlbltor was shown to be
effective at reversing pain states in animals (Zhuang et al., 2006; Liu et al., 2007).
Aberrant JNK phosphorylation has also been observed in nerve biopsy samples from
diabetic patients (Purves et al., 2001). This mechanistic link supports our observations of
neuropathic pain relief in disease models, and furthermore predicts that compounds of the
class disclosed herein, will find use in the treatment of multiple states of neuropathic pain

in the human condition.

SUMMARY OF THE INVENTION

The present invention provides compositions and methods for treating the aforesaid types
of neuropathic pain. The compositions and methods employ acylated and non-acylated
imidazo[2,1-b}-1,3,4-thiadiazole-2-sulfonamide compounds as their active agents. Many of
the compounds have already been disclosed in commonly-owned U.S. Patent Application
Serial No.10/498,548 and published PCT application PCT CA02/01942 and U. S. Patent
Application Serial No. 10/599,675, published PCT application PCT/CA2004/000873.
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pain. Clearly, it would be useful to identify

conpounds which attenpt to treat an underlying
woewromsstdy Wt hout induci ng or exacerbati ng apGr/anz000000627

neur opat hi ¢ pai n. Docket No. L80003186WD Thi s invention

relates to the unexpected finding that conmpounds of

the present invention are capabl e of treatpbédket No. L80003186WO

Thedmidzza[2n -b] najmhwbnaebatzwlﬁugmudas of h@aﬁtémmdorbdlsplay
i ch

“'feéﬁﬁ?cg Cgﬂ’},s&? ang SH@UPI?TF ?Cglgx H’g%ylea ﬁ'{ \ZLYO megels Htglabetlc neuropathic
amo"mwﬁﬂsrmedrdmaihlc Ipamswmmlmét@rd@rtﬁ}\/@@fenﬁé rduBERHTS €

erve in a of Diabetic Neuro at h

a "HB'F*&%”@EBF%‘F“ SuBRelaY tre gamRovRsS oAt g #isegY when given
oralgf, the p?@f@ﬁlaﬁtrcbtﬁélfdt%ﬂfhlldﬁ’ea(tm measur ement s and

reversal of |oss of axonal dianeter and norphol ogy

. Mechani sm of action studi es have recently

Urcéaneasaly ahesk édmiiounds ABTHBNbERRNE fike Bpichl dﬂélde&c%ﬂb!h as NSAIDS,

peri pher al neurotOX|c insults is the induction of JNK
%@%‘% PeRting¥ishareanadive fos2-&heutp plierr single aﬁiavmstratlon
TW RSl flofigéd b 8brhpéuhds WhiHeIndt&R ihveRtibriwb S ShG#n BNagffor up to

neuronal apoptotic state. Conmpounds of the present

24 *’fﬁéﬁ?"l%ﬁ"@?é’o%ﬁ%ﬁﬂ@%{" bl ocki ng this induction of

JNK phosphoryl ation in neuronal cell culture in vitro.

growi ng body of recent literature denonstrates that

FUuﬁb% gemagerds ks plasp aGeaN ta prayantaidevasss nerve damage #va model of
DN, th%ﬂﬁdié‘é{eéi By ﬁéé@%sh@npﬁ%oﬂpﬁlofbfr %@er@?@ hdhv® Eg&?dcﬂbrﬁélocny

nodel s of di abetic neuropath in nodels o
(NG¥) megaunementsang @Qaallm@r@h@lpgxal , 2006; Zhuang et al .,

2006; M ddl emas, Agthong, & Tom inson, 2006).

Simlarly, nerve cell JNK phosphorylation has been
Aceergingttp pntestredisnerd of the nresend iwestiont therd isanendest g medtiad of

tregaw ?fg:oZ{Jrl ;g'hp%y %?ngu}érh?ﬂi) ?éln co?rga(?@kxg M%ﬂtﬂﬂ%'tenng to a subject

suffenng from neuropathic pain, a therapeutically effective amount of one or more
acylated or non-acylated imidazo[2,1-b]-1,3,4-thiadiazole-2-sulfonamide compounds.

According to another embodiment of the present invention, there is provided a method of
treating and/or prophylaxis of neuropathic pain, comprising: administering to a subject
suffering from neuropathic pain, a therapeutically effective amount of a compound,

according to Formula I:
R5
N~
NTN
LN e
SJ\N

or a salt thereof,

wherein:

nis 1 or2;

m is an integer from 0 to 22;
s is an integer from 0 to 6;
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effective at reversing pain states in animals (Zhuang
et al., 2006; Liu et al., 2007). Aberrant JNK

w@bwsnissig/| ati on has al so been observed i n nerRET/DADPIH00627

sanpl es fromdi abetic patients (Purves et al., 2001).

This mechani stic |ink supports our observabtkenSo.aB0003186WO

p isn@uintggat friora Otaitn rel i ef in di sease nodel s, and
furthernore predicts that conpounds of the class
di scl osed herein, will find use in the treatnent of

Y ismNH{ OpdreS; st at es of neuropathic pain in the human
condi ti on. SUMVARY OF THE | NVENTI ON The present
i nvention provides conpositions and nethods for

Aid +S@)INR'R?he af oresai d types of neuropathic pain. The
conposi tions and net hods enpl oy acyl ated and
non-acyl at ed

R' and Raare|iddebehdidntly sdledtedifiamati azol e- 2- sul f onani de
conpoynds as their active agents. Many of the

E:E)ot%ﬂds have al ready been disclosed in

conpprgd. yCpamredor). S. Patent Application Seri al

No.%) ﬁéﬁ 248 and published PCT application PCT
CA02/ rand U. S. Patent Application Serial No.

10/ 599, 675, published PCT application
+.PCT/ CA2004/ 000873. Docket No. L80003186WO The
RS i dazo[ 2, 1-b] -1, 3, 4-t hi adi azol e-2-sul fonarr iides of
the1)| r@t.@{gtamynventl on di spl ay unexpect ed onset and
duration of action in several in vivo nodels of
di abe@¥ neur opat hic and i nflammatory neuropathic pain

whes) adterod |tered by system c routes of
Further, a,subset of these conpounds

adnm ni &tﬂ LC

den®hd (Q)?Pl(Q%CWh)eQFbv\Pén orally, the preferred

r ous)e d,0C; SRyINR'CRYr eat nent . Unexpectedly, these
npounds do not behave |jke typi cal ,anal gesi cs such

wherginai [SeoPliaally; sESihted Al Rl Maih RLT s BughiE, anstapl and
heté@aryfafe dptishSlydubStituRdWith®rRe Gr¢iBre R8T S dkstitdBnts

R is:
1) H,
2) halogen,
3) Cy—Ce alkyl,
4) phenyl,
5) S-aryl, or
6) S-heteroaryi,
wherein the aryl and the heteroary! are optionally substituted with one or more R?

substituents;

Ris
1) haloalkyl,
2) adamantyl,
3) aryl,
4) heteroaryt,
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The pain relief provided by conmpounds of the instant
i nvention was shown to last for up to 24 hrs after a

warewghesssose of conpound. Further, conpounds oPCT/AS007/000627

class arrear to prevent or reverse nerve damage in a

nodel of DN, as indicated by assessnent ofDdakdt Non80003186WO

and 53 efused pharst-weicatkytisubistitutedagitrogliklyor( NCV)
measurenents a axonagl r phol ogy. ,According to an
o931 (1R Doy ResSdu aPRoIR s R B vt geo
whardif theadlylaindtth€ BéteRBinA B GtiopaBsupsttkied with omelwr eqeaé hi C
in,  conprising: admnisteping to a subject suffering
Su‘?&%‘r‘ﬁ%@ﬂ%ﬁ%ﬂdﬁp@/ iﬁi‘?cﬁe,ﬂéo'f‘%r’apeuti cally effective
anount of one or nore acyl ated or non-acyl at ed
R"i m dazo[ 2,1-6] -1, 3, 4-thi adi azol e- 2- sul f onam de
cSmpounds. According to another enbodi nent of the
presenC,-Cpu@t i on, there is provided a nmethod of
treating and/ or prophyl axis of neuropathic pain,
con‘%&i ?‘9@@%% stering to a subject suffering from
neuppidibaikylpai n, a therapeutically effective anmount
of a congggnd, according to Fornula I: or a salt
thef‘éo@%‘ ken: nis 1 or 2, mis an int eger fromO
to 3% cschakpyi nteger fromO to 6; Docket No.

L80003186WO p is an integer fromO to 1; Yis NH O or
S:; 6) Cs-C; cycloalkenyl,

7) aryl,
8) heteroaryl, or
9) heterocyclyl,

wherein the alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl are optionally substituted with

one or more R'® substituents, and the aryl, heteroaryl, heterocyclyl, and biphenyl are

optionally substituted with one or more R?® substituents;

R" and R" are independently selected from:
1) C4-Cg alkyl,
2) Cs;-C; cycloalkyl,
3) haloalkyl,
4) aryl,
5) heteroaryl,
6) heterocyclyl,
7) CO-C4-Cs alkyl
8) CO-C;-C; cycloalkyl
9) CO-aryl,
10) CO-heteroaryl,
11) CO-heterocyclyl,
12) C(O)Y-C4-Cs alkyl
13) C(O)Y-C,-C; cycloalkyl
14) C(O)Y-aryl,
15) C(O)Y-heteroaryl,
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Ais -S(O 2NR1R2; Rland R2 are independently sel ected
from 1) H 2) Cl- C6 alkyl, or 3) C(OR4; R4 is 1)

w@07T1B1al kyl , 2) aryl, 3) heteroaryl, 4) PCT/CA2007/000627
(CH2)s-(C(O) p- (OCH2CH2) NnOR10; or 5) Cl1- C6 al kyl -NR
11R12, wherein alkyl is optionally substi tReckel Nait8§003186WO
one 16} Ci@lYeheardcyalhst i t uents; and aryl and heteroaryl

i PR A0 At foe Rl 41 Splbrplly SR Rled W0l more
sulbastitysinés and thg) argl, hetgrqaryr hedgrogydhtamddaphenyl are optionally substituted

with one or more R? substituents:

or R" and R together with the nitrogen atom to which they are bonded form a five, six or
seven membered heterocyclic ring optionally substituted with one or more R?

substituents;

R"is

1) NO;,

2) CN,

3) halogen,

4) C,—C; alkyl,

5) Cs—C; cycloalkyl,

6) haloalkyl,

7) aryl,

8) heteroaryl,

9) heterocyclyl,

10) OR™,

11) S(0).R",

12)NR'"'R",

13) COR',

14) CO,R™,

15) CONR'"'R"?, or

16) S(0).NR''R™,
wherein the aryl and heteroaryl are optionally substituted with one or more R

substituents;

R¥ is
1) NO,,
2) CN,
3) N,
4) B(OH),
5) adamantyl,
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wherein the aryl and the heteroaryl are optionally

substituted with one or nore R20 substituents; R6 is
waloonaissas kyl , 2) adamantyl, 3) aryl, 4) PCT/CA2007/000627

het eroaryl , Docket No. L80003186W0 5) fused

phenyl - cycl oal kyl substituted with al kyl, mycké Nof LEpe68186WO

phemgy! hgp@?éﬁ, ocyclyl optionally substituted with
cycl ga kyl, wherein the aryl and the heteroaryl are
opt i‘onari‘y AYbstituted with one or nmore substituents

[ nng)e@g@;gM(,ggM,ect ed fromR20; RIO is 1) G-C6
al ké , 2? -C7 cycl oal kyl, 3) hal oal kyl, 4) C2-C6
al k %y?r,y'S) C2-C6 al kynyl; 6) C5-C7 cycl oal kenyl, 7)

ar ylio) fotefdabygr oaryl , or
11) heterocyclyl,
12) fused phenyl heterocyclyl,
13) haloalkyl,
14)OR',
15) SR,
16) S(O).R™,
17)NR''R"?,
18) COR™,
wherein the alkyl, the aryl, the heteroaryl, the heterocyclyl, and the cycloalkyl are
optionally substituted with one or more R'® substituents.

According to another embodiment of the present invention, there is provided a
pharmaceutical composition for treating and/or prophylaxis of neuropathic pain,
comprising: a pharmaceutically acceptable carrier and a therapeutically effective amount
of a compound, according to Formula I:

RS
N-
NTN
A R®
S/lQN

or a salt thereof; wherein A, R® and R® are as defined above.

Accordingly in another embodiment, there is provided a method of treating and/or
prophylaxis of neuropathic pain, comprising: administering to a subject suffering from
neuropathic pain, in combination, a compound of Formula |, and another agent, in a
therapeutically effective amount sufficient to cause reduction of the pain.

Accordingly in another embodiment, there is provided a method of treating and/or
prophylaxis of neuropathic pain, comprising: administering to a subject suffering from
neuropathic pain, in combination, a composition as described above, and another agent,
in a therapeutically effective amount sufficient to cause reduction of the pain.

8
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9) heterocyclyl, wherein the al kyl, cycloal kyi,
al kenyl, al kynyl, cycl oal kenyl are optionally
weamstigsuw ed with one or nore RL5 substit uent sPCEHOA2G0M@00627
aryl, heteroaryl, heterocyclyl, and bi phenyl are
optionally substituted with one or nore RZf}cket No.L80003186WO
substituents Rl 1 and R12 are independently sel ect ed
rom 1) Cl-C6 al % C3-C7 cycl oal k Fd%
Acﬁ%{F‘tB‘altWPOthﬁ')e’H?%' eB‘)Ofﬁ'%ﬁ RIESRIH yiveniin, % Q¥ifleq usegfa

con‘ﬁ&)@d]of@%rrﬂhléw ord p@r@@e@%aﬁdbﬁidé@i’hkﬂ'as%s&@e@réﬂove ¥8) the
COheteroa&d} 1)@gCOheteroc ycly C(OY-C 1-Co6

tregimeant aRdfpr of @FFQR%“'BBF'QW a fH‘?JQS%‘O) Y-aryl,
15) C( O Y- het eroaryl , Docket No. L80003186WD

According to another embodiment of the present invention, there is provided use of a
compound of Formula [, or a pharmaceutical composition, as described above in the
manufacture of a medicament for the treatment and/or prophylaxis of neuropathic pain in a

subject

According to another embodiment of the present invention, there is provided use of a
combination of a compound of Formula | or a pharmaceutical composition, as described
above, and another agent, for the treatment and/or prophylaxis of neuropathic pain in a

subject.

Accordingly in another embodiment, there is provided use of, in combination, a compound
of Formula | or a pharmaceutical composition as described above, and another agent, for
the manufacture of a medicament for the treatment and/or prophylaxis of neuropathic

pain.

BRIEF DESCRIPTION OF THE DRAWINGS
Further aspects and advantages of the present invention will become better understood

with reference to the description in association with the following Figures, wherein:

Figure 1 is a graph illustrating the impact of compound 150 on sensory nerve conduction
velocity (SNCV) in diabetic rats after two months of treatment, with therapy initiated after

conduction velocity deficits were already apparent;

Figure 2 is a graph illustrating the impact of compound 150 on motor nerve conduction
velocity (MNCV) in diabetic rats after two months of treatment, with therapy initiated after

conduction velocity deficits were already apparent;

Figure 3 is a graph illustrating a morphometric analysis of sural nerve myelinated axons.

Note that D refers to vehicle treated animals, B to compound 150 treated animals, DI
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16) C( O Y- heterocyclyl, wherein the alkyl and the

cycl oal kyl are optionally substituted with one or nore
WRI®7314388 i t uents, and the aryl, heteroaryl, PCT/CA2007/000627

het erocycl yl, and bi phenyl are optionally substituted

wth one or nore R20 substituents; or Rl Doakel NR1B0003186WO
indicadest diagetinirats, arh:bC mdicabegemoraiiabetic agenmatched heytrals; Figure 3a

i BPRLE LR R oY Fraufb 3 lsBes ReTIRT HR{bPah By 306 ' ©
subst [ t uent S; R15 Js 1) N2, 2) CN, 3) hal ogen, 4) Cl1-
Fi@'eqll F% Ig |,Iﬁr5§| gfni bﬁ@ne% ana_(ﬁ%s)g]@@béliﬂ%b(e)g}elﬁg%d axons of
Iar@@r@)ahBéngreah’z)hdﬂFﬂmldﬂi& square). Figure 4A: mean axon area and Figure
4B: frequency histogram sorted by size. Note that D refers to vehicle treated animals, B to

compound 150 treated animals, DI indicates diabetic rats, and C indicates nondiabetic

age-matched controls;

Figure 5 is a graph illustrating the effect of Compound 150 on Tactile Allodynia in Diabetic
rats after 1, 5 and 10 treatments;

Figure 6 is a graph illustrating the effect of Compound 157 on Tactile Allodynia in Diabetic
rats prior to treatment, and after 1, 13 and 14 daily treatments;

Figure 7 is a graph illustrating the effect of Compound 158 on Tactile Allodynia in Diabetic
rats prior to treatment, and after 1, 13 and 14 daily treatments;

Figure 8 is a graph illustrating the effect of compound 155 on tactile allodynia in diabetic

rats 6 hours after a single subcutaneous administration;

Figure 9 is a graph illustrating the effect of compound 157 on tactile allodynia in diabetic

rats 6 hours after subcutaneous administration;

Figure 10 is a graph illustrating the effect of compound 157 on tactile allodynia in diabetic

rats 6 hours after oral administration;

Figure 11 is a graph illustrating the effect of compound 154 on tactile allodynia in diabetic

rast 6 hours after subcutaneous administration;

Figure 12 is a graph illustrating the effect of compound 158 on tactile allodynia in diabetic

rats 6 hours after subcutaneous administration;

Figure 13 illustrates the effect of compound 160 on tactile allodynia in diabetic rats 6

hours after subcutaneous administration;
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13) COR10, 14) CO2R14 , 15) CONR11R12 , or 16)

S(O NNRL1R12 , wherein the aryl and heteroaryl are
wopioromsig y substituted with one or nore RLO PCT/CA2007/000627

substituents; R20 s D NO2, 2) CN, 3) N3, 4) B(OH) 2, 5)

adamant yl , Docket No. L80003186WD 6) hal ogaybcket NoQI1800626 86WO

al kyl, 8) C3- C7 cycloalkyl, 9) aryl, 10)heteroaryl,

Fiqﬁ%&%ﬁ%%{g‘r’é’%‘ﬁ||l}'thfatir11g2ﬁ1efe¥f%§tdof%Q%%XLnJ‘%?eénot%%ﬁ'e Yiodyndin diabetic
rats 6 hours after the 5™ oral administration of drug, given orally once daily over five

consecutive days;

Figure 15 is a graph ilustrating the effect of compound 158 on tactile allodynia in diabetic
rats 6 hours after the 5™ oral administration of drug, given orally once daily over five

consecutive days;

Figure 16 is a graph illustrating the effect of compound 150 on tactile hyperalgesia in the

CFA pain model after subcutaneous administration;

Figure 17 is a graph illustrating the effect of Compound 155 on tactile hyperalgesia in the

CFA pain model after subcutaneous administration;

Figure 18 is a graph illustrating the effect of Compound 157 on tactile hyperalgesia in the
CFA pain model after subcutaneous administration;

Figure 19 is a graph illustrating the effect of Compound 158 on tactile hyperalgesia in the
CFA pain model after subcutaneous administration;

Figure 20 is a graph illustrating the effect of Compound 157 on tactile hyperalgesia in the

CFA pain model after oral administration; and

Figure 21 is a graph illustrating the effect of Compound 157 on tactile hyperaigesia 6
hours after the 5" oral administration of drug, given orally once daily over five consecutive

days.

DETAILED DESCRIPTION OF THE INVENTION
Definitions
Unless otherwise specified, the following definitions apply:

The singular forms “a”, “an” and “the” include corresponding plural references unless the

context clearly dictates otherwise.
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14) OR10, 15) SR10, 16) S(OnR10 , 17) NR1 1R12 , 18)
COR10 , wherein the alkyl, the aryl, the heteroaryl,
wao b@7hetses ocycl yl, and the cycl oal kyl are optiPCEICA007/000627
substituted with one or nore R15 substituents.
Accordi ng to another enbodi ment of the prasekét No. L80003186WO
Asiused ihereim, thehenme“cospgsioy’ isl deraledHa rmeao ¢t itteslist of elements

ition.for treating and/ or prophyl axi f
rol@TRRE MePE e ngobis PRy < PG it oy grements are
opbaee phdblay or amayi ret bapresant.her apeutically effective

anount of a conpound, according to Fornmula I: | or a
salt thereof; wherein Al R5 and R6 are as defined

Asalset dereft dbe tirmdtgnsistingnf) iiatendet timeaminclutiingraadilimited to

' t.hod of treating., and/ or, prophyl.axis -of .
wrRESELSTOWE Ao Bomst oy RN puuBis R Eflodr thaates tra
theslisihgceelemenftsfare retyirtd onmaadatoryadnidi thatpmi otherietements may be present.

conbi nation, a conpound of Forrmula | , and anot her
agent, in a therapeutically effective anount
Assustl iheredmtthé teroctalRE” isetendddao imdfludetstip Brancheicarar straighit ghain

oot PR A ST BaT bt P PR o 8cR atoms, o
exarapier Cs0p@s imGpChi alkyid definko a8 irslUdirecgroaps havrigmy 2 Bo#mS or 6
calg)g)ﬁ% ﬁf%haéagﬁgséa?bg%ar%h%ﬁ Igaa ;Qﬂ -,aC‘;Ca%rIT;EnJ 8?—' 4 Iaﬁ&l igsdefined as
including groups having 1, 2, 3, or 4 carbons in a linear or branched arrangement.
Examples of C,-Cg-alkyl and C4-C4 alkyl as defined above include, but are not limited to,
methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, i-butyl, pentyl and hexyl. Also included in
this definition is Cy.45 as in Cy.4g alkyl, which is defined as including groups having, 1, 2, 3,
4,5,6,7,8,9, 10, 11,12, 13, 14, 15, 16, 17, or 18 carbon atoms in a linear or branched

arrangement.

As used herein, the term, “alkenyl” is intended to mean unsaturated straight or branched
chain hydrocarbon groups having the specified number of carbon atoms therein, and in
which at least two of the carbon atoms are bonded to each other by a double bond, and
having either E or Z regeochemistry and combinations thereof. For example, C>-Cs as in
C2-Cs alkenyl is defined as including groups having 2, 3, 4, 5, or 6 carbons in a linear or
branched arrangement, at least two of the carbon atoms being bonded together by a
double bond. Examples of C,-Cs alkenyl include ethenyl (vinyl), 1-propenyl, 2-propenyl, 1-
butenyl and the like.

As used herein, the term “alkynyl” is intended to mean unsaturated, straight chain
hydrocarbon groups having the specified number of carbon atoms therein and in which at
least two carbon atoms are bonded together by a triple bond. For example C>-Cq4 as in C,-
C, alkynyl is defined as including groups having 2, 3, or 4 carbon atoms in a chain, at
least two of the carbon atoms being bonded together by a triple bond. Examples of such

alkynyls include ethynyl, 1-propynyl, 2-propynyl and the like.

12
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in a therapeutically effective anbunt sufficient to

cause reduction of the pain.Docket No. L80003186WO
woewondizmgy to anot her enbodi nent of the presentCT/CA2007/000627

invention, there is provided use of a conpound of

Formula I, or a pharmaceutical conpositi Omocks No. L80003186WO
Asdraé hefeat] tf&bt@wa “cycfyalkyhes ihfepaéd® Yhedid nfnoBydip BxturMédaliphatic

uro n.a subject. According to another
hy@' E VWHég‘?)?%‘%PéﬁF “i“HJ\Péh?f ‘@FPO"tﬂ%Wégh%e'Br@W’é?é‘&P‘e Cs-
C; lasem of- O@cﬁﬁﬂi’éﬂ@m&cﬂeﬂﬁefﬁé euding groups h%viﬁb@f ABs; @i bi ¢@érbons ina
nposi ti on, as descrijbed _above in the manuf act ur e

m%OFr)é%IP AHABYRMEN, Exp@ples é’é?w@n?y%??dﬁybﬁs peHIse\abaxe 5‘%’1‘58 but are
nofYikiteda} é}‘clbpﬁﬁiyﬂ cléloBut URcRBENHC éwéﬂe&gl drd GYBIBh&aRYI.

embodi ment of the present i nvention ere i's provided
use of a conbination of a conpound of Fornmula | or a

AsRiBad B theRim @Meh¥loﬁ intBRdedas FhdPefmaheyRlic Sftrated
anot her agent, for reat nent and/ or prophyl axi s of

aliphatje Bwpﬁ@ré%arwpl havingdhsrecified aupbetphRarRon oms siereip. for
exﬁﬁﬂ@dtﬁé%s irf @%C?cyc%a%ﬁw@%hnﬁa &s Holudiny &GUBé RAling®.4, 5, 6, or

a corrpoun or mul a p ar naceut i cal
7 coEhaps 4 @ mmoaxcha ayangareentabsdaples ACakoey@ralkayyias dafiged

abbindBAe! e %n‘é‘r ot Anit Yf@h&%%nyf 8hd Egvﬂoﬁéx%%m?m

and/ or prophylaxis o eur opat hi'c pai
DESCRI PTI ON OF THE DRAW NGS Further aspects and

As%@&@ﬂ&r@gﬁ rhhlﬁ‘%l c?‘rsﬁélBgén“YsQﬂ{ehgéh W hbaPRGSNE, QHfdrne!

understoo erence tot escription in
br%@@éﬂ@tqdm with the followi ng Figures, wherein:
Figure 1 is a graph illustrating the inpact of

conmpound 150 on sensory nerve conducti on
As used herein, the term “haloalkyl” is intended to mean an alkyl as defined above, in

which each hydrogen atom may be successively replaced by a halogen atom. Examples
of haloalkyls include, but are not limited to, CH,F, CHF; and CF..

As used herein, the term “aryl” is intended to mean any stable monocyclic or bicyclic
aromatic carbon ring containing 6 or 10 carbon atoms. Examples of such aryl substituents

include, but are not limited to, phenyl and naphthyl.

As used herein, the term “biphenyl” is intended to mean two phenyl groups bonded
together at any one of the available sites on the phenyi ring. For example:

|

As used herein, the term “fused aryl-C3-C;cycloalkyl” is intended to mean an aryl group,
as defined herein, which is fused with a cycloalkyl group, as defined herein. The fused
aryl-Cs-C; cycloalkyl may be connected to another group either at a suitable position on

the cycloalkyl ring or the aromatic ring. For example:

13



10

15

20

25

30

velocity (SNCV) in diabetic rats after two nonths of
treatnment, with therapy initiated after conduction
woedooaissys deficits were al ready apparent; Fi guP€r/2A2m®7/800627
graph illustrating the inpact of compound 150 on not or
nerve conduction velocity (MNCV) in di abetbdzkdtdioSL80003186WO

after two nont hs of treatment with therapy initiated
after conduction vel og efl ci e al ready
apparent; Figure 3 1s aph i | ting a

nmor phonetri c anal ysis of sural nerve nyel i nated axons.
Note that D refers to vehicle treated animals, B to

AroUB AHESIrEAR fidne tHeathgdys R ihdichle BRA KRS bdvat mbp B0 ARIGHME any

i ndi cates di abetic rats, and C indicates nondi abetic
Of%éuﬁﬁli’ﬁﬁ'@@a&ﬂ?ﬁrol s; Figure 3a illustrates mean axon
area; F| gure 3b illustrates frequency histogram by

si ze; gure 4 is a illustrating a_ norphometric

Asgisast ereir dhe telin susaoe R Gt acugoaig s Bpndeasig srean a

hefePddrif@rod) a8 %Eﬁr'ied ﬁ@@mgwmcﬁ FsOfU§e05\ﬂ|'t’rﬁé 8yclodnkyd gFip24% defined
mean_axon area and cgur e 4B: frequency hi st ogram
7|

heegijt-t Ee fyged hoteroapdiCe-Griryeloglkylanay ke ¢annpelrd &0 anethergrayp either
at 83LiBYIS poti cjfn%rﬁﬂ@%%lﬁﬁkﬂ Tifg bF 8R! HetkraatbmRLiS rind

I ndi cat es etic'rats, ahd C indicates nondi abetic
age- mat ched controls; Figure 5 is a graph illustrating

AstlJ%@% ﬁfefeﬁ? tth@tferrﬁ:@fTEQ&‘ ?@I—é@%r@@i@?@ ihlefiaéd ‘cprqléé‘l'\ g hbférocyclyl

ic rats af treat nent %ure
graup, as gefmld hem:us:vmdi isﬁgsadmtfeaﬁ @rdltgrgﬂp @@rﬁﬁéoem arsin. gripe fused
anfSterpBic G ok ek Bhscler GRip dihaC8t 4 QutabRSRGh on the
anyhriaghr thblh@ﬁrmatclyhgng hExamle%of fg$ed@ﬂsﬂp‘_eﬁh¢recy1 twglude, but are not
mASS1d gl AT 14 BTG ke s SO

benzo[b][1,4]dioxepine.

As used herein, the term “fused heteroaryl-heterocyclyl” is intended to mean a heteroaryl
group, as defined herein, which is fused with a heterocyclyl group, as defined herein. The
fused heteroaryl-heterocyclyl may be connected to another group either at a suitable

position on the heteroaryl ring or the heterocyclyl ring.

As used herein, the term “heteroaryl” is intended to mean a monocyclic or bicyclic ring
system of up to ten atoms, wherein at least one ring is aromatic, and contains from 1 to 4
hetero atoms selected from the group consisting of O, N, and S. The heteroaryl
substituent may be attached either via a ring carbon atom or one of the heteroatoms.
Examples of heteroaryl groups include, but are not limited to thienyl, benzimidazolyl,
benzo[b]thienyl, furyl, benzofurany!, pyranyl, isobenzofuranyl, chromenyl, xanthenyl, 2H-
pyrrolyl, pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
indolizinyl, isoindolyl, 3H-indolyl, indolyl, indazolyl, purinyl, 4H-quinolizinyl, isoquinolyl,
quinolyl, phthalazinyl, napthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,
isothiazolyl, isochromanyl, chromanyl, isoxazolyl, furazanyl, indolinyl, and isoindolinyl,
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Figure 8 is a graph illustrating the effect of

conpound 155 on tactile allodynia in diabetic rats 6
whowra18sig er a singl e subcut aneous admi ni st r at POFICA2007/000627

Figure 9 is a graph illustrating the effect of

conpound 157 on tactile allodynia in di abdiocket Natiss0603186WO
Ashsed sierdr, de terrh Chiteroegils’, drifarocyslic” ar Fhetero€yciyltie intéhded to mean

hill t h ffect of, . 1
a § gopi T emelsi feferrPitalis Saeisiem stuaBRIaHS | 1 § belhhagms
seledigd iiodi thatgreup; cdﬁsgtln@oﬂﬂ N ané Sg rEaahnpielsIolﬂ Bétleaidyclgs triekide, but
e 8 SO k5L BB SELIAA, Mz
imiddpoliding!, Frdrprfinyl inidezelidy?, pyRazeli@hyldnd pyraglinyit i ng the

effect of compound 158 on tactile allodynia in
di abetic rats 6 hours after subcutaneous

As&@ﬁii Rbmdin @b iter “neL@pamiclsainis idridat s miche peﬁ“lfo‘aoked)lﬁy peripheral
n%yund 160 on tactll‘ﬁ al l odynia jn di ?betlc r at
”GW&I

M2 PRIFARTASE NEWRRBNNY: HAIYE HRRSAFURT B1UBKIISH 99, Tatisagia,

amipBRfies hR6 ¥Enip sHik, Seliforhs aﬁd%@ﬂhorédouﬁﬁ(}f edin, nﬂoﬁdm%uropathies
ef fect of coggound 157 on tactile

sueh as,digpetic, malignant gerve/pigxps Nvasiands eg}lca radlatlon connective tissue

d.seage Ph&Uniabid %thﬁe‘s dyagm.cguy@b@méﬂnbwsw cp@bdaehﬁs deEa;
five consecutive ure

PONNGLTPPATERGUEHES dpaic: alsphelonpitianah SEVISH, f-ab digsase, chemical
(e. Q' tREhBthard Pauﬁiﬂ ag#éﬁts') Qdibaétﬁlcqanaoﬁlm ﬁ’édr&!atﬁ)h (?ocﬁtahd Qibedal root

adm ni stration gi ven or al Yonce Y
ganglipa, E@l@@é@djﬂ'ﬁ'ﬂé"@ﬂ%s'om mm@r@c,og rgegpr@bﬁeura gia, rachnoiditis,

rodt |ak/b'l§lbﬁ ayiriae c&rhﬁre@é Bﬁ %F\d Qﬁrg%m%&ﬂnyl B0 spinal @#d inj®y such as

hyperal gesia in A painh nodel after subcutaneous
trag@a; transactan, bgmlsectlon Lissauer tract sectlon syrinx, multiple sclerosis, tumor
compression, arteriovenous malformation, Dyscraphism, Vitamin B12 deficiency,
hematomyelia, syphilitic myelitis, and Commissural myelotomy; brain stem injury such as
Wallenberg's syndrome, multiple sclerosis, tuberculoma, tumor, and syrinx; thalamus
injury, such as infarction, tumor, surgical lesions in main, sensory nucleus, and
hemorrahage; corrical/subcorrical injury, such as infarction, trauma, tumor, and
arteriovenous malformation; as defined in Pain Management by Rochelle Wagner and
Robert R. Myers. Other types of painful diabetic peripheral neuropathy, post-herpetic
neuralgia, trigeminal neuralgia, post-stroke pain, multiple sclerosis-associated pain,
neuropathies-associated pain such as in idiopathic or post-traumatic neuropathy and
mononeuritis, HIV-associated neuropathic pain, cancer-associated neuropathic pain,
carpal tunnel-associated neuropathic pain, spinal cord injury-associated pain, complex
regional pain syndrome, fibromyalgia-associated neuropathic pain, lumbar and cervical
pain, reflex sympathic dystrophy, phantom limb syndrome and other chronic and
debilitating condition-associated pain syndromes.

As used herein, the term “heteroatom” is intended to mean O, S or N.

As used herein, the term “optionally substituted with one or more substituents” or its

equivalent term “optionally substituted with at least one substituent” is intended to mean
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Figure 17 is a graph illustrating the effect of

Conpound 155 on tactile hyperalgesia in the CFA pain
worpae183ig er subcut aneous adm ni stration; Fi gur€r/€82(03/000627

a graph illustrating the effect of Conmpound 157 on

tactile hyperalgesia in the CFA pai n nodelpogkdt 86. L80003186WO

the :tr'vmsumeemtﬁly ﬂﬁmrib'fb?bvattio? Blrcdﬁhsgaﬂoes ihﬂiyids naayg“roabhcur and that
illustrat.i t he effect of Co on tacti
the RGBS o FeceBiea e SHBALAT GIPyEr S0 AL A jgstances
in wigh itidoks abl. OThe deffigitio isAftehSedatodhédfranh edtto aive Bgbstihents.
ef fect of Conpound 157 on tactile hyperalgesia in the
CFA pain nodel after oral admnistration; and Figure

As2ibed hiefeiry ltlﬁ?epiérm Fhedpeatidaly effétive bieait” Rfinteadgadentedrbthe
sia 6 hours after

ctile | ge th th oral
amQuR o AemRaD b Pedreast BvoBraTRrTE Bruticg 4 P gals the
nelliiop @thEOREE BY tréAttheflBansd/ordrd pHyidxia. DESCRI PTI ON OF THE
I NVENTI ON Definitions Unl ess otherw se specified, the

followi ng definitions apply: The singular forns "a",

As'uRBd hardih, thdWrm Sbjdétas FRSHARERE MéaR Buflahs ahd héd-ALRAan @ammals
unl ess t he cont ext clearly dictates otherw se. Doc

SURHAs PYDRIES1BENGCIS Sited CRER THReP+ Inats, BPIFES éh?ﬂsr Eﬁli?rd‘“ce and
thd kel Nt ended to nmean that the list of elenments

followng the word "conprising" are required or

mandat ory but that other elenments are optional and nay

AsQfseHﬁEréTPtthé)@rrﬁ I""|§’t§s‘i"|'?‘l"aceutrﬁ§lI)“&Qc,%gpt'%BbQithertd?l@ertltEHr'éb(Clplent" is
"consisting of is intended to nmean includin

intgndedita maay, W|thout limitation, any adjuvant, carrier, excipien ghdant sweetening

agent, diluent, preservative, dye/colorant, flavor enhancer, surfactant, wetting agent,

dispersing agent, suspending agent, stabilizer, isotonic agent, solvent, emuisifier, or

encapsulating agent, such as a liposome, cyclodextrins, encapsulating polymeric delivery

systems or polyethyleneglycol matrix, which is acceptable for use in the subject,

preferably humans.

As used herein, the term "pharmaceutically acceptable salt" is intended to mean both acid

and base addition salts.

As used herein, the term "pharmaceutically acceptable acid addition salt" is intended to
mean those salts which retain the biological effectiveness and properties of the free
bases, which are not biologically or otherwise undesirable, and which are formed with
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, and organic acids such as acetic acid, trifluoroacetic acid,
propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesuifonic acid, p-toluenesulfonic acid, salicylic acid, and the
like.

As used herein, the term "pharmaceutically acceptable base addition salt” is intended to

mean those salts which retain the biological effectiveness and properties of the free acids,
16



10

15

20

25

30

35

what ever follows the phrase "consisting of. Thus the

phrase "consisting of indicates that the |listed
web@mem3ss are required or mandatory and that nRPCDCA2007/000627

el enents nmay be present. As used herein, the term

"alkyl" is intended to include both branchedkeaNd. L80003186WO

whithrzé abt bneragicallmtoltﬂeawsd uAtiégmanlel. ¢héSéib”aﬂl§ arebmp@bd from
i ed nunber of n ato

ad&a&v' ﬁg%‘f lﬂ%{g_sa %g§e Pha9raagic. baag {he?gee@é:{dngglas %énved from
mob'g‘éﬂlélﬂééé@ g1 GeD Buthiy inbinditeddo, tBe sédlur5| Q(Bta@su@rﬁ,r liga®, ammonium,
a linear or branched arrangenent,

calgy Madaeg ol 21E. PIREL ATaTgagr i BUTHANT g qandne Bke: salts

de@eddréhd bRfAnE Baedinciude Aut @fe hcﬁtalﬁﬁtbe‘ﬂo aatasfgeimeny,. secondary, and
es of -aIkI nd Cl-C4 al k

tor ATt PURRILIGA S MBI TATEW esLring RIS yines, cyolc

anfhd%fé?@/damd iof? émhge Fesing! ¥ilich afswb(bﬁrh{ﬂ)ylarﬁmb Ufidhlethyfa@ribe|
and hexyl. Also included in this definition is

d'eéty'arwneltr@@y'am% IrinfpRYiaming, leanolasngs>- ﬁ'ﬁtemy&ﬂ"ﬂaoet%am' 2
d|eﬂ{g@f‘ﬂﬁo&ﬁ¥h6],gdlcjblo7h%xylémféz lySine GargifineShisfinel Qaffdide, pi&;ame

8 carbon atons in a Illﬁrear

hy@ahammacwlnamtethy,t@ed@@anmQ@Oﬁammﬁemﬁféw Gamine,
theoﬁ}dﬁﬁﬂé{ J)urinés igiepRARs pigeriBRanN ERsAliperRirRd psly4rine ésifs and the

branched chai n hydrocarbon groups havi ng the specified
likeaunber of carbon atons therein, and in which at |east
two of the carbon atons are bonded to each other by a
doubl e bond, and having either E or Z regeochen1st

Tha sampewmds-eitthe presentanveation, ps theinphapmaceuticallpgceaptable Lalts may
con@gm%eadrlﬁ%ﬁé |asi/rﬁm@ﬁ'fc' c@ﬁ@r@%hlrél%&ég hﬁcgclgfa@HBﬁe@éNd Ry Zhus give

5, or carbons 1n 't near or branched
nseatq %nag@n@ﬁfs d@@tqre_q;gqrs,tm ofreristereeiseperic RIBHRNE BRY é‘;e defined in

terﬁ@%‘f‘%gf&l ng‘i&g r{eé)ménfj?&k?’v' n@”&" S%@é(@{? S (Lf-2ornino acids.

I'Ken
The ppasgptgmyentlon-ls iptandad ito inglyde pk su¢h@ossnb e isomers, as well as, their

racemic and optically pure forms. Optically active (+) and (-), (R)- and (S)-, or (D)- and (L)-
isomers may be prepared using chiral synthons or chiral reagents, or resolved using
conventional techniques, such as reverse phase HPLC. The racemic mixtures may be
prepared and thereafter separated into individual optical isomers or these optical isomers
may be prepared by chiral synthesis. The enantiomers may be resolved by methods
known to those skilled in the art, for example by formation of diastereoisomeric salts which
may then be separated by crystallization, gas-liquid or liquid chromatography, selective
reaction of one enantiomer with an enantiomer specific reagent. It will also be appreciated
by those skilled in the art that where the desired enantiomer is converted into another
chemical entity by a separation technique, an additional step is then required to form the
desired enantiomeric form. Alternatively specific enantiomers may be synthesized by
asymmetric synthesis using optically active reagents, substrates, catalysts, or solvents or
by converting one enantiomer to another by asymmetric transformation.

Certain compounds of the present invention may exist in Zwitterionic form and the present

invention includes Zwitterionic forms of these compounds and mixtures thereof
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As used herein, the term"al kynyl" is intended to nean
unsaturated, straight chain hydrocarbon groups havi ng

wo b@7amses fi ed nunmber of carbon atons therei n BETCAR07/000627
whi ch at |east two carbon atons are bonded together by
a triple bond. For exanple C2-C as in C2- [oéketiNoyirBpD03186WO

anp@fndeed as i ncl udi ng groups having 2 3 or 4

rb b
C°ifp 0805 8f R Hrsbn " RioRmidive B se iR b3 Folifie "o 8 Bewngs of
the);bresemhn\&lnkgmyérsbe syithesizedtusingithe cHerpistopymadaptations thereof,

T e

whmhmewefebgl iscurporated by adfememat i theinettietyar bon gr oup
havi ng the specified nunber of carbon atons therein,
for exanple, C3- C7 as in C3-C7 cycloal kyl is defined
Oressubsel of dompogmdsLgf Folravta hincRide4ompoulids affFormalariaons i n
a nonocyclic arrangenent. Exanpleg of C3-C7 cycl oal kyl
as defined above incl udg obut arg not limted to,

cycl opropyl, cyclobutyl,\$igw € ty cyclohexyl and
cycl oheptyl. As used hgr "cycl oal kenyl "
is intended to nean aqhﬂﬁ?py%llc saturated al i phatic
hydr ocar bon group havi ng The specified nunber of

carbon atons therein, for ex&aple, C3-C7 as in C3-C7

or gBéSlgﬂ?ééé&”%h%Heﬁw e Rz et Ad 216 Lud efitechdURSedRY N0 3,

carbons in a nonocyclic arrangenment
Exanpl es of C3-C7 cycloalkenyl as defined above
In precsuhset obtarmatael &' ahd R eeaindividuasetantest feary the graup consisting
cycl ohexenyl . As used herein, the term"hal 0" or
of Hhatethyk ethyl, propy, enddxityl.olnmserexampls; iRiend &R e batle H.
brom ne and iodine. As used herein, the term

In orﬁ@él?e%&ﬂe u'b§%t'o?%8ﬁﬁ{ﬁg BRIEY r?d“Rai's‘@/(E%ﬁs wilgfdihRd; 5, described

rogen af om may successl vely
hefe%b%eg.d by a hal ogen atom Exanples

In one subset of Formula 1a, R? is H, C;-Cs alkyl or phenyl. In one example R®is H.

In one subset of Formula 1a, R%is

1) haloalkyl,

2) adamantyl,

3) aryl,

4) heteroaryl,

5) fused phenyl-cycloalkyl substituted with alkyl, or

6) fused phenyi-heterocycly! optionally substituted with cycloalkyl,
wherein the aryl and the heteroaryl are optionally substituted with one or more
substituents independently selected from R%.

In one subset of the R® described immediately above, R® is phenyl optionally substituted
with one or more R? substituents. In one example, R® is selected from the group

consisting of:
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of hal oal kyl s include, but are not Iimted to, CH2F,
CHF2 and CF3. As used herein, the term"aryl" is

WO piognes3i8 t o mean any stabl e nonocyclic or bi cBCI/Ca2007/000627
aromatic carbon ring containing 6 or 10 carbon atons
Exanpl es of such aryl substituents incl udeockgiio- %0@03186‘/‘/0
not limted to, phenyl and naphthyl. As used herein,
the term_ "bi phenyl " iscintended to mean two phenyl

groips pbnded tog&t her ' at ne of the avai |l abl e
jteg \ng/ FQr /&xanpl g used herein,

=Crcycl oal kyl 5 i ntended to
defined, herein, Wugh is fused
with a €ycl oal kyl "group, as defined herein’ The fused
aryl -C 3-C7 cycloal kyl may be connected to another
group.either at a suiLtable posrtlo he c cl8al I@ﬂ
rig @ Sc@Y O @u, Okdx afip » &et \ﬂ/
L8000B186WO Arr ovied es drawn from th&€ ring syspem:
indi cate that the bond may be attached to any of the
suitable ring atons. As used herein, the term "fused
heter o8 yI 7 cycles [ ntended to mean a
%m% . 6 ?JeF: n, which is fused
Wi t h cycl oal kyl, p;” as defined herein. The fused
heteroaryl -C 3-C7 cycloal kyl nay be connected to
anot her group either at a suitable position on.the

cycl o ring Sr the teroaromatl cCri ng\/@ed
herte hey qxﬁlg(,LO | ended
ef

to rre het er ocycl yI ar oupé ned herein, which
i's fused vvlth an aryl group, efi ned herein. The
fused aryl-heterocyclyl my be connected to anot her
group either at a sui tabl e positi on on the(anésl ring

1

OCH3 OCH4
§4@0/\/0H i@»cozH g_@o/\/oﬂ

OCH3

ey O e

CN

g._@ | g-@-sozcm |
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limted to benzo[ af][1 ,3]dioxole, 2,3-dihydrobenzo|
ib][1 ,4]dioxine and 3, 4-di hydr o- 2Hbenzo[ fc>][1

W0 2dodiressepi ne. As used herein, the term "fusedPCT/CA2007/000627
het eroaryl - heterocyclyl” is intended to nean a
heteroaryl group, as defined herein, whichgj
w th a heterocyclyl group, pg defi ned her ei nﬁké‘.ﬁﬁ_‘gooomsewo
fused het eroaryl erocyclyl y be connected to
anot her group§e| &Hsa sL
heteroaryl ring or t he het eyl yI ting. As used
herein the tern1 ‘heteroaryl” is inténded to nean a

cy cy@hl crin ystg,[p of up to ten atoms,
e| Ieast one’ ri n@Hl c, ins
fron11 To 4 hetero at,0 f%om I1 oug

N, and S The het%roaryl substltuent
either via a ring carbon atom or one
ms. Exanpl es of heteroaryl groups
i ncl ude, are not Amted to thienylGF,
benzi

i msdax |, benzo[b ienyl, fur benzof ur anyl ,
pyranyl ., isobenzof ur hr onme t henyl ,
2prrr6k9| pyrrolyl, i azol yl, py olyl, pyridyl,

pyrazinyl, pyrimdinyl, pyekdazinyl, ireRlizinyl,
isoindolyl, 3H i ndolyl, indolyl, indazolyl, purinyl,
4H qui nol i zi nyl , i soquinolyl, quinolyl, phthalazinyl,

may be atta
of the het -'Aa

napt HsEj BHayl , qui noxal i nyl, quinazolinyl, cinnolinyl,
pteridi ypHaisothiaiZ'yl~ i sochr onaay! | chromanyl ,

[ azol yl, fur dol i nyi-

i §0I T8l | Docket INBR0318B6 WY usda ‘@
the tekpCHhet er ocycle”, "het er ocy or D ,

yehyl " is i ntended to mea 5 6, or 7

nmenbéked non-aromatic ring systemcontaining from1lto

4 heteroatonms sel ected fromthe group conS|st|ng of Q

N and S._Exanpl es of e but are ?t
pi per
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i m dazol i di nyl, norpholinyl, imdazolinyl,
pyrazolidinyl, and pyrazolinyl, As used herein the

W e i83e’ir opat hi c pain" is intended to nean pBECTICA2007/000627
caused by peripheral nerve trauma, entrapnent
neur opat hy, nerve transaction, including s
causagl i a?/ anp tatﬁ on and stunp pain, ngur;ﬁno%?etih)dwooosmswo
post - cho/aex 7 )
di abet ;
|rrad|at|on T , et
arthritis, syéienﬂt | upus eryt hemat osus, polya
nodosa,; polyneuropathies such as diabetic, alcoholic,
nutritional, anyloid, Fabry disease, cheni cal (e.g.,
chenDther--eutl agent s) ,—i.di opat hi ¢ and

neural gi a, ygeachnoi ditis, root avghgion, tunor
conpressi on and surgical rhizotony; %y spi nal cord
injury such as trauma, transasg;on henlsectlon CFs;
Llss%yeQiib :
tunor: coxpyess
Dyscraphism Vita 'P B12 de

syphilitic nyelit 3 and Cbnn1ssural nmyel ot ony; braln
steminjury such as Wal |l enberg's syngpgnE mul tiple

scl er,0si t ubeecul oma, tumprs, and-gyrinx; thal a
|nJur§ @ 3 eFCti BN ; rgi cal i

mai n, sensory wuCl eus, and kK ahdge;
corrlcaI/subcorrlcaI i'njury, such asctyfafbtlon
trauma, tunor, and arteriovenous nalformation; as '

defi ned in Pa| agenent by Rofhel | e Wagner aRd
Robert R her types ai nful diab

peri ph {) hy, post - tic neural @ F
trige eu algla _j‘ll}_ oke p i 5 e
scler03|s associ at ed*pa uropat 60|ated

pai n such as in |d|opath|c or pqﬁt tra tic

neur opat hy and
Q P Ives:
o § o Br
NCH3

P of o8
d QO% &

N
/ A\
%@9 OO0 0@
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10

nmononeuritis, H V-associ ated neuropathic pain,
cancer-associ ated neuropat hic pain, carpa

wa eovneis3associ at ed neuropat hi ¢ pain, spinal copPdI/CA2007/000627
i njury-associ ated pain, conplex regional pain
syndrone, fibronyal gi a-associ ated neur opatfyeget R8I 50003186WO
| umbar and cervical pain, reflex synpathic dystrophy,
phantom |i mb syndrome and ot her chronic and
debi litating condition-associated palnFsy dr ones.
used hereln t he tern1" er gatont' |

O Sor d D @ gn <o7
subst i | ne or—or e S)t)ht ue ' ’
equi va er ptl onal Iy subsoitutell wifFh at | east

one substltuent " is intended to neanDocket No.
L80003186WD t hat the subsequently descri bed event of
ci rcungtance or n. no dtht

dest ' i nc O%s : ce | he, even OCF3
Ci rtuns ‘nce rs and/i nstances in h ch it does
not. The deflnltlon is intended to medr from zero to
five substltuents As used herel n, the term

in g AR cuBret s ESmian. St PR dsred PR RYARRIT "
sulsstitieed witle twor aeieaRetByl grolps, Befused bherisvehlét@myéw sugstitited with

reat mnent and/ or ropnyl used herein, the
oyqdhapRe P TR B RIS R R QRISRISSIRD O

nR n human nanmal s suchHag@ pri mat es,,wcats dogs, sw ne,

g t e, spee a.. hor e r abbi § ats, mce and
|ke < er /'p ceutically
accept abl e c@rr d| I u@ ex0| bs i ntended
to rrean,lethout Ilmtatlon dJuvant carrier,
_g?: pi ent N dant, sweet eni ng ent, dil uent,
: & er vai }dy;ﬁ/ col oran Vi Yot enhancer,

surfactant, @vettl ng agent,

0 H
HiC CHa
\[\‘j CH3
g )
}-0 CHy ¢
HsC , CH;
CH3
HsC
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di spers
i sot oni

w@®nt183sgich as a |i posone,

i ng agent, suspendi ng agent,
c agent, solvent, enulsifier,
cycl odext

stabilizer,
or encapsul ati ng

encapsul ating polyneric delivery systens or

pol yet h

yl enegl ycol matrix, which is

Spbdifi¢ Sarsplbd @mdomp@nﬁdﬁfawrmUlawmﬁaudeAs used herein,
term "pharnmaceutically acceptable salt”

mean both acid and base addition salts.

herng N,
addi ti

the Term "HicRpecutically a
salt" is intended to nmean t

rins, PCT/CA2007/000627
accepipableeNb QB0OIBRBEWO
t he
is |ntended to

As used
cceptabl e acid
ose salts which

netain
the fre
gthqrw
iinorgan
acid, s

the |ik

t he bi ol ogi cal effectiveness

e bases, which are_rot biol og
se undesira%lsﬁggjgj)hich are
i c acids gu )gr h¥y+dr ochl ori ¢

ul furic @8 s nitric acid, ph
e, and org@hi c acids such as

~

-+
pyruvi ¢
succini
aci g, b
met hane
p-tol ug
As used

Nac.o

roacetic—acid;
acid, oxalic acid, maleic ac
c acid, fumaric aC|d tartari
enzoi c aC|d,NC|nna acid, n
sul f oni Gnay sul f oni c
nesulfon|Coa§ cylic ac

herein, the term ¥pharnmceut

ealt " 1 o

nrobi-oni a0l
r.rr U—PI A" AN | A>J TAOCT

and properties of
cally or

formed wth
acid, hydrobromc
osphoric acid and
acetic acid,

gl ycolic acid,
d, malonic acid,
C acid, citric
pndel i ¢ aci d,
aci d,

d, and the Iike.
cally acceptabl e

which r
propert
whi gh 4
These s
base or
deri ved

dll;U"ll OC(IL LIE=J inteﬁdﬁd tﬁ LI
etain the biological effectiv
ies of the free acids, Docket
re not bi Iqm
alts amg~

an organoc
fron1|norgan|c basesFi ncl ude

é | | y=—ar ot herw
addi ti
é t he free

an those salts
eness and

No. L80003186WO
se undesi rabl e.
on of an i norganic
aci d. Salts

but are not

IHmte

to potassiam

to—the—sodium
’7@/‘:
Ny N
§

t hi um anmoni um
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cal cium magnesium iron, zinc, copper, nmanganese,
alum numsalts and the like. Salts derived from
woe@anissibases include, but are not linited toPCEHaA2®7/000627
of prlnary, secondary, and tertiary anines,
including naturally occurring
d—basi c P ﬂ(et No. L80003186WO

dlethylam m ne,
et hapo| a 2-di met hyl am noet hano
di cycl ohexyl amine, 1ysine,
feine, procai ne, hydrabam ne,
%thylenedlanlne gl ucosam ne,
theobron1ne purines, | pi perazi ne,
pol yam pe resins and

The conpoundspof he present| i nvention, or

i r pharmaceuti calF ptabl e saltjs may contain
DI e asy 2 r|nt s, chiral] axes and chiral
pl anes a‘dHna give™fise to enantji oners,

dlastereonerg, d ‘ot ler st er eoi sonerijc forns and may

& g racem c and
Jéi , ive (+) and (-),
*wr - ' i sonmers may be

,|no chPral al reagents, or
, such as
res may be

ers my be

24



may then be separated by crystallization, gas-liquid
or liquid chromatography, selective reaction of one
wepantissmer with an enantioner specific reagenPCT/LA2007/000627
Wil | also be appreciated by those skilled in the art
desi red enantloner is converted into
: on- t echrPapke Noalsog
' Jired to formthe desired 03186W0
enant i pirerfi c fornlaAIt Ly speci

C enantioners
may| be sy theS|ze8$b& tri ¢ synthesis using
optjcally actlve teagents, substrates, jcatal ysts, or
sol 1 oRve ng _one enantiomgr to anot her by

transfopmytion. conmpounds of the
ventioﬁ*ga@ ' n Zwi tterifonic form and

|nvedﬂioﬁ N s Zwitterionic forns of

he present
1. Conpounds

entirety. onpoynds of Formul a |

conp ds of Fornula 1a la of a salt thereof,
%@? re/ as defiped herei nabove.
one -ubséh Rland R2[ are individually
| ect ed froﬁltﬁ% g nS|st|ng of{ H, nmethyl,

h pr opyl , and butyl In one exanple, Rland R2 are
e-subset of [Fornula la, R2 is

|§HC(O)R4 wherebrk\jdr I's degcri bed
Ny g

] ~N
S

0
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her ei nabove. In one subset of Fornula la, R5 is H,
Cl-C6 al kyl or phenyl. In one exanple R5 is H 1In one
wGauiwzetssesd Fornula la, R6 is 1) hal oal kyl, 2) PCT/CA2007/000627
adamantyl 3) aryl, 4) heteroaryl, 5) fused
s substltut ed W|th al kyl, or 6) fused

It ed W Bdrket No. L8000318
and the heferoaryl are oo

i ndepegyle tInygeL,ect ed from R20.0Hl n one| subset of the
R6 descri ed“én@e a eI oweJRG i's henyl
- su(bstg ®ne or nore
In one exanple R6 is sel ected fromthe
X 36\WWODocket No.

. Q \ n an alternative
R6 is Jieteroaryl fused
itut8d With two|or nore nethyl

eterocycyl susbstituted with
In one exanple, R6 is selected fromthe
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NH2Docket No. L80003186WODocket No. L80003186WODocket

No. L80003186WOP Docket No. L80003186WODocket No.
w30 sB8E\WODocket No. L80003186WODocket

L80003186V[Ibcket

PCT/CA2007/000627

No
No No

No.
No. No. Docket No. L80003186w0
NO- 36\\0) No
No. L800031 No
{ No. L8QQ031 ;E%&gbck t No.
L80003186 J CIHEN\ ec fP npl es i ngl ude conpounds

| & u S§8§2%L 0003186WOCx her i m dazo

iladi azol e conpounds ich may be useful in

. Conp03|t|ons/¢he conpounds| of the present
, Or TE}HN naceutlcally acceptable salts
pro Wu cadmi ni stered in pure form or

, ;_,-. abl é carrier, diluent or

piNepRa eo a conpound of the
ﬁ‘E“{u‘t§1~*arrler di | uent or

cipient and tffen nay be TAdrmnmul ated | nto preparations

g olid I|qU|dmbr gaseous forms, such as
t capsules powde 0 S oi nt nent s,

sjol utiops, supp /Z njectlons, i nhal ants, gels,
i Cr ospheres, &g ol s.»¥ypi cal routes of
gdm ni s erlng su&h_pharnacéhtlcal conposi tions

ifnclude—w 0 ot ation, or al

subcut aneous

i ntrasternal
bl i ngual , ocul ar,
rnaceutlcm
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Conpositions that will be adm nistered to a subject or
patient take the form of one or nore dosage units,
wob@re1f3es exanple, a tablet may be a singl e dpSEGa2007/000627
unit, and a container of a conpound of the present
[ osol formmay hold a plurality of
Qs of—p 3 g Sudbock&
tp those Skf"lﬁ’?eé}o%mswc
| S

ﬁg conposition to be
in any event, contai/n a
effectlve anDunt of a gonpound of the

cg i nvention
1 the fon . j . I n one
he carru“( ' so that the
T in tabljet or powder
id, wijlth the

an orlal syrup,
which is useful in,
tration| For oral
eutical cofrposition is
idepr [iquid fprm where
suspension and gel forms are

.dnhgls rat|
fprnula ed

;ponp05|t|on will typically contain one or
di [ uents
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or edible carriers. In addition, one or nore of the
follow ng may be present: binders such as
we 200b0x8snet hyl cel | ul ose, ethyl cellul ose, PCT/CA2007/000627
wncrocrystalllne cel lul ose, gumtragacanth or gelatin;
) | act ose or dextrlng )
c—agi d, sedikaiNo. L800031
ind_the |l i ke; sowo

silicon diox{de; sweetening
' | avori ng agent

Hy contain, in

rhe formof aliguid, e.g., an
enuIS|on or sjuspensi on. The

tended for oral
atfain, i n addition

|ncluded T ohar maceuti ca
t he p%% i .' whet her they be

L80003186WD
at er for

29



physi ol ogi cal saline, R nger's solution, isotonic
sodiumchloride, fixed oils such as synthetic nono or

waelr@rgcessis des which may serve as the sol vent oPCT/CA2007/000627
suspendl ng medi um pol yethyl ene glycols, glycerin,

or ot her sol vents anti bacteri al

par ali@aket No. L80003186wo

aci d or sodi um

| enedi am ne

es, citrates

phar macedti cal
used Yor Jei t Hpr

thls m)unt is at
nvention i

> the carrier may
oi nt ment or
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petrol atum |anolin, polyethylene glycols, bee wax,
m neral oil, diluents such as water and al cohol, and
wepuwraidBier s and stabilizers. Thi ckeni ng agent BCTrax2e/000627
present in a pharnaceutlcal conposition for topica
adm mig f intended for transdernal
By ude eDacket No. L80003186W0
e. Topi cal
of the
| east 0.1% wv

.|n an ol eagi se as a su'table
LQ%§Z§2ZSB§ bases intlude, without
utter and pol yet hyl ene

, the
nposi tji on may i ncl ude naterlals that forma coating

shel T2 arjound the actlve ' . The materials

! al |y inert, and
0 shel l ac, and
Alternatively, the

SNt hat nay act in thisjcapacity |nclude,
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are not limted to, a nonoclonal or polyclona

anti body, a protein or a |iposone. The pharnaceuti cal
w@uposidts on of the present invention may consPGL/Cat007/000627

dosage unlts that can be administered as an aeroso

The [ ised to denote a variety of
taty nat urReckes No. L80003186w0
of —pressuri ] packages. Delivery

may| be by/fa quuefied or npressed gas/ or by a

sui Le punp sy;é;ﬂgig§<i§fsggnses thg active

i ngredients. o Agr f conpounds of the present
,g/6e¥dellvered in single phase, bi-

phasi c,
or trl-phaS|d%s§stens in order to deliver the active
i ngred De| i very of the aerosol |includes the
contai ner, activator

[ and t he | whi ch tog t her may forma
skil%eﬂ% Q L art-{ w t hout undue
tati g%ggx deter m ng; speci fi g aerosols. The

ti ek nposi tions gf the prdgsent invention
epar &d by nethodology wel | known in the
utical a ampl e, a pharnmaceutica
ntenged to be adm ni stered by injection
b v'x 7\ a gofpound of the present

i er so as to form

oounq>|nvthe aqueous del i verysystem The
¢onmpou dsmeis‘r{\ e Mrese n
| J

ich will vary
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variety of factors including the activity of the
speci fic conpound enpl oyed; the netabolicDocket No.
WO 3DOABBBEWD stability and |l ength of action of P€TI€EA2007/000627
conpound the age, body wei ght, general health, sex,
he patient; the node and tine of
f -t he (ﬂoglget No. L80003186WO
he neuropat hic pain, and

85 in manmal s,
rtPeul arl’y Hu \NAS JCUSS t he conpounds
scri bed her&inare sui tabl e uselin a variety of

g tomapout 10 ng/ kg by an Thtravenous route.
rruSUEfl:H(’ag\\ ' i on reginen del i ver the
iin orfe Y0 hreé daily doses. A preloadi ng bol us

Hor t hel t reat ment Iong bern1cono|||ons such as

dhr oni c neuropathlc p glne for treatnent
R yth $ so oral dosing

[ ent conve Wth
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typically three oral doses per day may be
representative regi nens. Using these dosing reginens,
weaw/idsse may provide from about 0.1 to aboutPdD0A2007/000627
g/ kg of t he compound, with typical doses each
9 om-about 0.1 to about 50 ny/ kg. The

he-—sol e actmooeetaa;enéooomewo

a enfs h op|0|d anal gesi ¢ agents,
nngﬁ buprenorph‘ne pet hi di ne,
hyd?odbdohe r phi ne,| paracet anol ,
aspirin and the | Ds. Al 5o useful in

@ssant cl ass
aprotiline,
ne;

@r bamazepi nej val proat e,

[ Am --d Iocal ahest hetics such
¢t i ne and | i docai De. et .1 L80003186WD For
an|s of neuropatf pai n, t e af oresaid

or |IIustrat|ve
onlimting.

4- thiadi azpl e- 2- sul f onam de

cetophenone (4. 00 g, @ nmo] ) and

2 an1no 1, 3,4-thiadi azol e-5-s onam/de (3.60 g, 20.0
e of L uxed in ethanol (150 nL) for 60 hrs.

en-i ce and the
coIIected by filtration and

/k
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et hanol to provide conpound 1 as a white crystalline
solid (2.50 g, 44 %. 1H NWR (200MHz, DMSO-d6) d 8.89

W@ 2007418318 8. 72 (br s, 2H), 7.90 (d, J=7.3Hz, 2PYT/CX2003/000627
(t J=7.3hz, 2H) 7.32 (t, J=7.3Hz, 1H). Synthesis of

| e- 2- sl'micmmnn_séoomeewo
D. 71 nmol ) wa
i de) (28 ny, 0_71

7.32 (m 3H)
+ered by various
, ) , | i ntramuscul ar
M%gL@u er out es and fprmul ations are
r ®exanple, on b ubl e aqu ous fornul ation

n_t he i nst ant |nvent|on iin 20 % HPCD,

ofiten buffered w th _sodiun g buffer. This
orrru|u|table for SC 1V, I Mand
09 T to t eteug, provildi ng acceptabl e

pllasnma con,% rdflon of dedg. Docket Np. L80003186WO
Alter nat iYel y, conpounds of "the i nstapt invention may

C ate sol vent or

exci pi ent mxturg In elther case, itjis the free base

tihajpd s|/the acti 3 @ @s and is qudntified in vivo.
AN

N
s}_N
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exanpl e, conmpound 1 represents the free base or parent
form while conpound 148 is the nono sodium salt of
we@eowpossds 1. Conpound 148 may be fornul at ed i nPQDTAMBCDN0627
and delivered SC to an animal, but once conpound 148
he 20 %)HPCD it is neutralized in
! he fr ecDdsket®o. 18000318610
iver of copnmpound 148 in

re in the neutralization of
cidz, and so conpound 1 is
e y_fhe nethods simlar to
ori pound 148, abovg, the foll ow ng
s€¢onverted to their cagrrespondi ng
s. Free Base (Cpd. #) Na-Salt (Cpd. #)

venti on
when
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Conmpounds of the invention reverse conduction velocity
deficits, attenuate axonal atrophy, aneliorate
woewropmstdhi c pain in STZ treated di abetic rat SPCEHOA2007/000627
pr event CFAnedlated hyper al gesi a W have previously
s of the present invention
f r om Dd@ket No. 1800031860
chennt her apy drugs. In vivo

| y-induced
i nduced by ci spl# , Docket |No. L80003186WD
an prgl|plat|n g data priesented here
denpnst r af egtd Np \nd treatnent/ to diabetic
ratjs can .nelmo )i in nerve
atrophy wth

pre, Conpounds

) har mracodynam ¢ ef f ect
of[ t he c.npo Wnds Pékﬁ -6 hours to
ani f est and can | as

Compounds 150
peat adm ni stration, these
24-48 hours. Thig is a very

er api es where
ug usual ly
resulting in
cessity for

npounds, t hey
s Adj uvant (CFA)

ctlve Qf Bubcutaneo S and/or ora
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effectively restoring pain sensitivity to normal in
rats. The ability of these conpounds to inhibit the
wabi7pssisvay and attenuate its activati on reprBGEAOAS0A000627
novel mechani smfor addressing abnormal pain
TE'S opat hi c condltlons Conpound 150
paci s t he?ocket No. L80003186w0
di abetic

er vent/i onal parﬁW|gu1 S applled to| eval uate two
g rrol"eﬁ’tr(gﬁQ &5} abl i shed| experi ment al

[y evaluatlng notor and sengory conduction
| axon caliber. Jethods: Male|Sprague-Daw ey

‘ ged/on samdust coyered plastic
a room%ftﬁj&k ight dark timng and fed
andar d rat°cH%m1 /sed for this experinent.

by the
ittee adhering
nadi an Co nci! on Ani nal

otocin (STZ) in
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buffer (65 ng/kg) with age-matched controls given the
buffer without STZ. Animals were used for the study if
wo awriim31g)l ucose | evels 5-7 days | ater were >_H@I/0A2007/000627
mmol /L (One Touch FasTake strips, Johnson and
; ts were applied after 2 nmont hs of
Motecket No. L80003186w0
er e nade prior to

Sensory conductdon utilized tjhe approach of
Parry1%hd Kozu |nvoIV|gg stinmal ation of Fhe digita

. Sural nerves| were fixed in
cacodysate buffered gl taraldehyde hydrated with
ftetroxi de then enbedded in
epon to generate roﬂ gections, jas in previ ous
Sectonssher e phd%ographen under oi
@ sural nerve.
er e analyzed usi ng Sci i offline to
pasur e axon area for 200 nyellnated axons for each
syr ghy ne ﬂ@§2N$ﬂ. Dat aFconsi sted pf arbitrarily
ct
Iamge on N) and 20 axons ;smaller than 9
icrons ("small axons") in arda. Surface areas
t he cdfiibrated Scion inmage anal ysis

tlechni que represent act $ and are not
gorrectjed to stul ated ci rcuI arDo ket No.
e
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approach that generates |arger nmean sural areas (

1,7,8). For sural nerves with nore than one fascicle,
weawh/1issei cl e underwent separate anal ysi s andP@EI/Ga2007/000627

axon area was calculated for the rat fromthe

Ichs pasures were carrled out wth the
i [TE
t | gggUDock%PNo. L80003186W0

ed values in

ated groups did
Thus, while

signi ficangt |y ferenf fromnormals treated with
pound 1@ gnt  (p>0. 05),

¢ on SNCV in

|c tIy dlfferent fromboth normal aninmals
hy¥ehicle or conpBund 150.
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Bet ween Group Conparisons (Di abetics ONLY): At
baseline: Al diabetic groups were equivalent. At 2
woreiwhss31Ani mal s recei ving conmpound 150 (5 dayR¢meakdo7/000627
were si gm ficantly better than vehicle treated
pound 150 given tw ce per week

Resul t s arlcket No. L80003186W0O
I\/NCV Wtpin Conparisons

C]\ILY) ‘0 Basel i ne: All
2 /mopt hs: Ani mal s

dj abeti ¢s respectlvely p=0. 0QA & ‘ Results are
iflustrated in Figure 2 0@ nerve nyel i nat ed
xomamhone!f'rvN- o ‘ i ¢ st were confined to
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nondi abeti cs and di abetics gi ven Conpound 150 (5 of 7
days) or vehicle so as to anal yze changes in those
wowd/imsie robust el ectrophysi ol ogi cal changesPCTOA2007/000627
mean area of all measured axons in all 4 groups, ANOVA
was not significant but separate analysi s potrapné.aisb®d186wo
PrygEntTs T-Test) SRRe@aFd g onl'y diapetics given
ehicle vs. those given Conpound 150/ identified a rise
n msad axonal area with the active agent (p=0.016).

Dnly a nonsi gnficant trendtoward sngller nmean area
mq5gb§erved \hhen cQr nondi abetics and di abetics
)i Vén vehl Iﬁrp ' ey axonal area in only
| ar ge" % N9 mcrons squared area)

ted ax@n@ was next carried out. ANOVA anong the
i n the above

ils, however, separate corrpari son (two tailed
Ptudent|'s t-test) between,di abetics receiving vehicle
s.15®0q’poun,¢l 150 ed A stghjficant| i ncrease in mean
szonaI reau ﬁ'_te active agent (pF0.012), As above,
t here Was ovﬁ sa)_ fonsi gnificant trend toward small er
mean arjea vﬂ’@n conpari ng nondi abeticis and di abetics
(
|
[

=N e e -

gi ven Jehicle. Results are given in Figures 3 and 4.

Di scussi on An experimenta of [Type | diabetic

1europathy in pats was ats exjposed to 2 nonths
bf 18@&peri ment al. diNabet 95~ Subsequent |y treated for 2
front hs |wi t Na N80 5/ 7 days welkly exhibited

benefit/s in my d sensory nerve gconduction
velocitly conpared to those treated with vehicle al one.
Sural ryelinated axons in ratsFreatied w thDocket No.
180003186WO Conpound 150 495 had | arger areas
{haggt ose given yepis @ e. FThe fi ndi ngs

Na+N: /k)—N

// W

0o
cl
160 . N—N@
Na* /S/QS =N CF;
71\
o)

Other specific examples include compounds of Formula la:

R5
R 9 N~ /g;
v N \
N_ /4 RB
R2 ('5_<S/I\\ N
la
R’ R | R° R®
CH,C(0O)- H H Ph
CH,CH,CH,C(O)- H H Ph
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identify inpact of Conpound 150 on three indices of
experinental diabetes. Human di abetic pol yneur opat hy

w@ DR 183associ ated with sensory | oss, pai n andPCT/CA2007/000627
hei ghtened ri sk of foot anputation, is comon (50% of
di abeti c subj and disabling. No treatnent is
avai l abl e td arrest ' reversethg—dise POkt No. L80003186WO
i nvol venent |i : j ‘ f
t he di sease [i

strept ozotori n A§ —5 toxin
that is asspei-ated _w
hyper gl yceni a i
Type | hu

for insul
rapi d anal

propertiesfof igsulin.

i nterventipnal approdach to

devel opi ng hunan‘@ﬁﬁNapeutics.
t e nodel that

Pe human tHerapy. While many stufies

al so may not mehl g¢f, di Fect
di abet es.[~Mbre-rigdrous interven
enphasi zg: (i) rec \ngs Of] Tott

nerve, on nore ¢ec y ScCia
conducti on u §trict gear
control; | (ii "oevefsal "

i nterven



is already established diabetes and features of DPN
(ii1) a nodel of sufficient duration (of fina

walenoat1s3m gr eat er than 8 weeks) to better reflBCT/CA2007/000627
transl ati on of nodel information to human di sease

where DPN devel ops over decades; (iv) addi @gcket No. | 80003186WO

addi ti onal i ndi cesrdf DPN as eRUNORNT'S |n

(e.g. sural—nerve morphonetry epidefml fi

i nnervat i bn, t@q;od;ﬁz@bbodym ay. Wi l 24'5 et
nodel of dlabetes does hot denonstr at ver't sdrgpout
of axons € sclatic_or surat [ner togs~of

sSensory n

Duro H:GheGhhRtPlra, there Hs éNof ayr al

s (if the duration|of diabetes 15 at“T east

nerve axop

2-3 nont hg) of skip epilder u have
suggest ed that gyﬁ@i@? t he ratHS“ZHnDdeﬁi? v.IuabIe
in nodeling early features of human PPN t hat dgftmot

i ncl ude ¢
illustrat
retractio

at astrophi ¢ neuron | oss] As nodel
es a GhQfiieCHA:-hophy sk ol oigi ¢ _§§;>{§Z%

n of the termnal f)jbers firfst |n targm@

organs (e
concurren

vel oci ty)],

. 0. sKinmy wthTretrpgrate—atrophy axens,
" cramaschcyei t abii {y(pondugtion

downr egul ati on of| gene expre33|on P,

sensory n nd_other proteins’
destined |for ax th upriegul ation; o s No
180003186V som%@ﬁ@val and%m By nDIuI ahd
only nuch_later eventual drdpout|of neurons or %xpns.

In STZ rats dropout does not{ occur ouf t 2Z//nt hs of
di abet es.| Hy@dh:GHCHEG(®)was |agboLitat ed ust

el ectrophysi ol ogi cal featurgs of| DPN by 2 nont les,

sl ow ng of TOtor—andof—sensory—rconductiagr—veleci y.
As di scugsed @ngyg Mgal ner | i $n—+ 0) ?nd

frank axon dropout Are not fleat ures |of this nod

Axon atr

hy, however may be observed in some studies

of this dura |o§ |n thls nodell bL;
i oph&ﬂ3 Br deét east |i

mld. Atf

area or dianmeter. In thls

O~ O/YE H H
0]

O
O/\W/ H H
tert-BuOC(O)- H | H
o~ ci
CH3C(0)- H H
QL
-

CH;OCH,C(O)- H | H @ OC'
(o]

o cl
CH5CH,CH,C(O)- H | H
T
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study sural axon areas trended toward | ower values in
di abetics treated wth vehicle conpared to

wooovditgdses i cs but the difference did not achi eR€I/CA2007/000627
statistical significance. Conmpound 150 initiated at 2
nont hs of established DPN reversed sl ow nggeedet RO1LIB0003186WO
not or ang—sensorygeonduction gEIog¥ Ty. NOg€ of the

i nterventions nornalized s| ng and no trend tovard
I mprovem er gnlylone nonth of
treat nent. s exhi bit-&d_-evi e |of
neur ot oxi shoveH the st budt

i mprovem for |norphonetrPc work. A

di rect conparison of diabetiics tireated with vehidle
vs. agent indicated 1 ncreased axonall -area in e

di abetics$ rec@&h@HQC®Ppound H50. Hin a
pot enti all new conpounds desti ned fon possiBle
transl at ifon into humgn DPN ST udifes, [nost recent
clinical [trials havd|reliedjon precllinical nerve
conducti on dat ar ereshave |been a Ig;ge nurrbeGCf
interventions igy tke STZ rat| gpdely i eﬁ@&é@fa ri se
i n notor {conductijon velocity. A inunmber, r, |can
be critic¢ized Geval uating |very shart term
experinmental edijabetes, as applyijng iintervention fjrom
the outset of hyperglycem a|(preventlion paradi gm| or
of relying onky™~9n mptor conductfion|results. In the
current work, @ approach rleverised |est abl i shed

el ect rophysi ol 0Qi c& Bnormgl i tiles and there wege
concurrent cha NHNn not or |ahd sd;*hsoThe
identification off a rise injaxonal qaliBérointhe
cohort treate ound 150,f albeit /mld (and wth

only a tfrend toward atrophy |in the diabetic group) is
i mportant_because mild atrophy clan he dempnstrated in

this nodel of NHinilar dfratijon and ijts reversal wth
ot her apprl_Pzﬁ (S tgpcthecal
>r° )

Other imidazo thiadiazole compounds which may be useful in practicing the methods of

the present invention include:

Compound Name Structure
I/~ "\
I
. .y H,N—S
imidazo[2,1-b]-1,3,4-thiadiazole-2- ﬂ SJ\Q
sulfonamide
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insulin) paralleled el ectrophysiol ogical inprovenent
as well. Atrophy nost likely reflects an inpairnment of
woewromsis synt hesi s, export and insertion of PCT/CA2007/000627
neurofil anents into axonal segnments (5). While axonal
atrophy can generate sl ow ng of conducti on gRe%8180003186WO
|t ComPRIMPNEMe 1 N di aDETES I[idtRictufEPT ESENS A
ditfferent structural facet of the disease. Conduction
sllowi ng devel ops rapidly in $TZ di abet es/bé
al 5QMeyyIthidaesD 1S 4 ADocket [No. L80003136WD
neur of i Yamsnt export can be ildentified. MoTe likely it
r efhiadiszoles2suifensside | nduced [cha ge i, axon
xcitability as described by |Si d
hus, the aforesaid results identﬂif st1irte€e separate
pacts—of—the—eonpounds—en—experjental DPN._notor

bnducti on, sensory conducti ¢on and orw-€Rl | bler .

r 641 i1 rtimbkhyietydintid azoPal b]-As $ 9T \(5\%]t\\h ' ic
JI[Ao) hy The,effects, of conpourds , 455,1 157 and
53’%‘%6‘1%28%&%?%?&0%5\@? resppnses characterized by

actile allodynia in diabeti¢ rats were exam ned. A

inded reversal interventi ongIN4iL§i g s applyi ed
oé'éggirﬁ%ﬁ)ém'f’ﬁéo[gﬁrﬁiﬂuﬁxﬂ's, with tlher m t7 &t ed when
NthisddeizbRY-s@RinAnidat € was cl earld established.” The
ffects—of single or repeat (5 or two days per week)

osing regi men were assessed|as describe . Met hods:
28-BrofORD-FurShyi a8z Y ; | 25042709
|€Setbp with the commercial | § abl e
t Fefrtpiadiegeler-suiienamisiee conpared t o ve
ge mat ched controts, e ntaned—for—t

nore. Standard physi ol ogi c paraneters (body wei ght and
Hl oGnigeswifery)6wer e recor ded| before, d ring and after

hheRfilialdl2, 35785841 he .
thiadiazole-5-carboxylic acid ethyl "’"_ﬁ‘</ /L >
ester ’ s N

- R e R0

QWO JODdY T

~—+

6-[(4-ox0-3(4H)- \ ﬁ SN S~
quinazolinyl)jmethylimidazo[2,1-b}- #H%D—%@

1,3,4-thiadiazole-2-sulfonamide

1
6-(5-(4-nitrophenyl)-2- % /Z_“ o P
furanyl)imidazo[2,1-b]-1,3 4- wf 1
thiadiazole-2-sulfonamide °
. /A
S-bromo-6-(5-(4-nitrophenyl)-2- o B o o
furanyl)imidazo[2,1-b]-1,3,4- - /\\\\/4): )

thiadiazole-2-sulfonamide
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met abolic status of animals. Study 1: Both normal and
di abetic groups were divided into two groups of 12 and
WO e@eilvsss ei t her vehicle or Conmpound 150 in 206 HPED07/000627
(10 mg/ kg, sc) 5 days per week, for two weeks.
Standard i ndi ces of sensory nerve functi orDdcketddbi 189003186WO

r eGgrapoend Naamhol d) wer e neasStractusé basel i ne, prior
tto—drug—treatrents—48 hoursi-after—the 5th—gdese—and
dggain prior to sacrifice (after {he 10t ,along
Wi 3-brokrives-2-axsiaHd w:sp@b@gl pata S
W Alp

lej ght . and _p tudyn N ).
eégg?"d%ﬁ?%l @ ﬁ*r“gl“?ﬁ'@é?%d wi t h° ei t her conpou
r2-didnamide0% HPCD (10ng/ kg, | sc) for 14 consecutive

Q

d : :

treated subcutaneously with a single adm nistration of
150, 155, 157, 154, 158 or 160 in 20% HPCD, as
indicated; orally by gavage with a single

2. Gampasitionsatj on of 157, or for 5 consecutive days by

Th@fcahmpgaﬂd&ﬁ tMé P%s&ﬁ%@ﬁﬂoﬂ%@tﬁéﬂ pﬁﬁﬁﬁ%uﬁé&ﬁ'a@bép@ble salts or
effects. The effect of the co ounds was assessed

theifRrpdrugs.caay be adwinigiered &t pyre m;m HdPARRRPIOREIAE rph%m&@tmca'
cor'NBosm@rp QR4 £8R VO cBRlcdiduefa FRY BP@e afcgépté’@ h‘fo@é@bf@albﬁi@

behavi oral tasks can be founhd in Journal
phagacsyticat prastisiet hods (1994), 53: 55-63 and Met hods in
Mol ecul ar Medi ci ne, Vol une 99: Pain Research: nethods
and protocols, edited by Z.D. Luo, Humana Press Inc.
The phatracentical R@@gp@gonsstf theyingention with an appropriate pharmaceutlcally

acceptable carrier, diluent or excipient, can be prepared by mixing a compound of the
present invention, with the carrier, diluent or excipient and then may be formulated into
preparations in solid, semi-solid, liquid or gaseous forms, such as tablets, capsules,
powders, granules, ointments, solutions, suppositories, injections, inhalants, gels,
microspheres, and aerosols. Typical routes of administering such pharmaceutical
compositions include, without limitation, oral, topical, transdermal, inhalation, parenteral
(subcutaneous injections, intravenous, intramuscular, intrasternal injection or infusion
techniques), sublingual, ocular, rectal, vaginal, and intranasal. Pharmaceutical
compositions of the present invention are formulated so as to allow the active ingredients
contained therein to be bioavailable upon administration of the composition to a subject.
Compositions that will be administered to a subject or patient take the form of one or more
dosage units, where for example, a tablet may be a single dosage unit, and a container of
a compound of the present invention in aerosol form may hold a plurality of dosage units.
Actual methods of preparing such dosage forms are known, or will be apparent, to those
skilled in this art; for example, see Remington's Pharmaceutical Sciences, 18th Ed., (Mack
Publishing Company, Easton, Pa., 1990). The composition to be administered will, in any
event, contain a therapeutically effective amount of a compound of the present invention,
or a pharmaceutically acceptable salt thereof, for treatment of neuropathic pain as
described above.
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Animal s were tested for tactile allodynia prior to and
after 1, 5 and 10 injections with vehicle or Conpound

waz@r1T4ses results are shown in Figure 5. D abeP@T/CA2007/000627

ani mal s denonstrated marked all odyni a at basel i ne
(Figure 5), with | ower response threshol ds 59 8¥186WO0O
Fb(?mer

A Bhérﬁféﬁ@&t&am;&&ﬂ@%ﬂ éé?él.eﬁ]‘\ﬂn?gnt%wrﬁé;? olid or

hqalgnimww&sps@, theerrieres) ate padtjoviate, waéhatélv%c@eploaltwns are, for
exdimpRetd t‘ébl@(‘?r‘?ﬂh er ISt TRE L&Ak g%ayr@eé @fb id Wntﬂl’lﬂg%p&h%ns

remal nder e exper]l nent, Concl usri ons:
bemgn{ss gnempsoama! ayrmrlm@dab*aﬂ@wd o6 AN @priset whichrigiugaly in, for

ARBleOR/A j cated by the reversal in
e Pe yﬁ%%b&ngdgh '?Hé ad a very different profile than

a typi cal anal gesic and Iikely has a very uni que

g‘@@hﬁi@tfaQBn Ghé Sﬁé gloﬁ i @P@QI@IIH ﬁﬁér‘gohd or liquid

esl cs have a rapi onse
forab t\Arh@rfe sexpitsalid ssemiriquidasuspepsion armngetl éormsametncwdeéwhln the

rﬁ%r%ﬂglﬁgre%ﬁ%r%lﬁi% R soli o?l'ic{ﬁdqours to have an inpact

on paln persisted tor at |east 24 hours.
Mul tipl e dosing had di abetic animals consistently

As%%d?ﬁ%%ﬂb%&%r%@ &rél %ﬁmﬁgt@% &ﬁ@gﬁaﬁ%ﬁg&&%l&éﬁpo&ﬁﬁn% be
forprilajent mtora pdwd@hgtanateedorapreasmdiabléf el capsuteaclnéwmg gum, wafer
I R ) . .
or B BEYHE <l ELEE bl I\l pra b Rt Bt aiens
or pdibkei carrieng Ih addifidn,omercs nadfre ef tha fdbwgigenawlhe presemabindars such
' O th dd
as CRIEBERPRRBE LY ol e o Bl P8 SR i B0k thgpoantn o
gebﬁs,i axgipfenits mmtllﬂaslﬁé’rch,ndctdﬁor(delmmb,aﬂmnﬂegrmlngtagemts such as alginic
6-7). I : .

oo SRR A P e B 5 B SRR i s
steaaaie opatenotex;didants such as colloidal silicon dioxide; sweetening agents such as
sucrose or saccharin; a flavoring agent such as peppermint, methyl salicylate or orange

flavoring; and a coloring agent.

When the pharmaceutical composition is in the form of a capsule, e.g., a gelatin capsule, it
may contain, in addition to materials of the above type, a liquid carrier such as

polyethylene glycol or oil such as soybean or vegetable oil.

The pharmaceutical composition may be in the form of a liquid, e.g., an elixir, syrup,
solution, emulsion or suspension. The liquid may be for orai administration or for delivery
by injection, as two examples. When intended for oral administration, a composition may
contain, in addition to the present compounds, one or more of a sweetening agent,
preservatives, dye/colorant and flavor enhancer. In a composition intended to be
administered by injection, one or more of a surfactant, preservative, wetting agent,
dispersing agent, suspending agent, buffer, stabilizer and isotonic agent may be included.

The liquid pharmaceutical compositions of the present invention, whether they be

solutions, suspensions or other like form, may inciude one or more of the following
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state in diabetic rats. These conpounds appear to

of fer an advantage over that reported for Gabapentin,
w@R0vce18818 h repeat dosing there is a | ong | astP@mCA2007/000627

ef fect on neuropathic pain, which suggests better

efficacy with a less frequent dosing Docket No. L80003186WO

adﬁﬁé’d{é TSRITRE il SR iKstich M. wd%&qgiqajbm&h@%blﬁon tipbitaliyt S
singl e adm ni strati ons were observed ?%cgopp R
phmjogl ad salines Ringgr s spIUHRR: F?%'%?ﬂﬁ"%’b?hb%‘??d begyollsIHigh as
syrdRéticlRdhy\bredigifectidbd Qich Leiverdd Bk salvémtrtmsespendlng medium,
adm nistration to diabetic rats

polygitylere BUYEP!s:) 9lVaRREnPTeBYIeRE Bl 8" beEsitact 3ipacisrial agents

suSPES B I é‘l&)%ﬁ&ﬁmbﬁl‘\y%r@tﬁe&i ahtﬁb*tdénts&ﬂxdh ﬁ§|aemrbefafcldams¢d|um
was observed (Figures 14- confirmn, oraiawi\ctlw

bispiffife; chelatingpasmiruch@s %ﬂ%‘edwmmeeteﬁeﬁ acig; pyitsls puss

acél§te§ Siraxgh 8r frssphates bAd Agefd fdrdhe @d]usthhiehfbfrtﬁrﬁlel@l @@h as sodium
dosi ng the required dose range for efficacy

ChlP@%@rleBX{trng Tm nageteral prgpar %mtpqﬂgclosgddrbﬁ%ﬂules disposable

syrrRRk F tuffpld ddse Vidigfade for §REPERISKtIC] An Infdtdblél hérl'rfa)telﬁt&al
reverse neuropathic pain as nmeasured by tacti

comppYiRmis dynigallystenle i c rats. They are orally actlve,
and have a prolonged anti-all odynic effect after

cunul ative dosing. Effect of Conpounds on CFA-ne ed
A lizidrphapmipeastieal coaIpRatian Athe PErsent iTsRYionsged, o &'”F%’ parenteral or
ordl %H\ﬁﬁ‘stl%‘ﬂoh Qﬁ&tﬁmtﬁﬁ'\)énr Wéﬁa cdrBslndi i the ;‘S}esent invention such

peral gesia. This nodel was chosen as a seco

thaé)%rﬁélﬁ@bi% desagepull haiogtaines. dynieally. fb|$raéﬂaquné\ﬂ%&?@é0 fdte ofa

coﬁ\?Bur\ﬁ (Sf% retsgﬁ%ﬁmeh' Wt‘ﬁe%@ﬁ‘\'pB%orPWHénﬁﬁ@hGéd Reerdise
he 1 nducti on berrant JNK

admmm@n yth'atanmunt Bay beviatieth toebe tmtwe@m@é asd@bgut FRye of the weight
of hido siﬂBnﬁ) ?)aFe‘Pit é@lt s%%%%nid%snﬂ?ﬁé and reparaBortd1EccBAing to the

response |n 'S nmo 0
present invention are prepared so that a parenteral dosage unit contains at least 0.01%

by weight of the compound of the present invention.

The pharmaceutical composition of the present invention may be used for topical
administration, in which case the carrier may suitably comprise a solution, emulsion,
ointment or gel base. The base, for example, may comprise one or more of the following:
petrolatum, lanolin, polyethylene glycols, bee wax, mineral oil, diluents such as water and
alcohol, and emulsifiers and stabilizers. Thickening agents may be present in a
pharmaceutical composition for topical administration. If intended for transdermal
administration, the composition may include a transdermal patch or iontophoresis device.
Topical formulations may contain a concentration of the compound of the present

invention of at least 0.1% wi/v (weight per unit volume).

The pharmaceutical composition of the present invention may be used for rectal
administration in the form of for example, a suppository, which will melt in the rectum and
release the drug. The composition for rectal administration may contain an oleaginous
base as a suitable nonirritating excipient. Such bases include, without limitation, lanolin,

cocoa butter and polyethylene glycol.
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2005). Methods: Fenmal e Sprague Dawl ey rats were given
ei ther vehicle or Conpound 150 (10 ny/ kg, sc), 155

W@ 1001018318 kg, sc), 157 (1-10 ng/ kg, sc; 10-40 pgr/kg2007/000627
po) or 158 (10ng/ kg, sc) 6 hours prior to pain testing
(conpounds 150, 155, 157, and 158 were di $®oketdd. i83003186WO
20% HPCD at 1-10 ng/nl). Corrpound 157 was al so tested

Thgtpg\grn}%%ﬂggai ﬁomB%snfo&(%Qhe%tgreg% ‘%ﬂﬁ\‘%\/@g}ﬁ gclu\gg%n g&Yserﬂ? erials,
whigherabdiBrthe ploysial foorn&zf aasofid mgliqiaud dqsage Loih F@f eGple Sbe
L { L.

COWPhﬂY\%hW/gX EHF ?réqnse {r%t g}n ??r(iog b9 %Ibe?l(qr&éncnﬁ% ﬁ% ingredients.
Thafnha&ear_letlflmlaf foﬁﬂttﬁl&:éhh@ shelasriedypicdily i@nipandohay be selected from, for

| | ate
xpMeRe o eid Ag? PRERSUPLS iR 285 OIB el B acis
ingnediénts atay.beStreaskat id avgetatir a@psidlel anent s were used t o

assess tactile response thresholds. The left,

un-injected paw served as a control. Fibers were
Thampbhmi:ehmcal bempaesitivar ofdies preséretdnveyitidn incolid fh@l&ﬂ:)d fosn mgpy

mcb.}d%?gfa E@\age tgg OrFB-é- %sr&ts)g 2 ?{ttlgegé\;ae\%rhl{rté\{%rnﬁ%nh éj th(ereby assists
in m&%ﬁ&‘rﬁﬁﬂlﬂe Rgﬁmbgﬁd. Sd&itaﬂelagdmslr;@may%t |n15|§,capard\/\;)1/]rﬁﬂ1de, but
t enuat e ndu ct e esi a en
ar€ RSB BRG] OO MR B, R E L e Ome.
16-19). Conpound 157 was al so tested oral ly inthis
Tas efficacious in

ThE R aBHiE! ST URE DGR AP G WaY Cangy of Bpgieenis tat
ca Bé adirmmma asiah &rdisﬁﬂ)elaie tdmeemwlwuwtmmnapm vagidty of

sysdgrg;g raqqlf{;al{r SR | eq%gﬂ) a? natXure to sys mfs%rongst?nogn %?gstslu}/lzed
packages. Delivery may be by a Ilquefled or compressed gas or by a suitable pump
system that dispenses the active ingredients. Aerosols of compounds of the present
invention may be delivered in single phase, bi-phasic, or tri-phasic systems in order to
deliver the active ingredient(s). Delivery of the aerosol includes the necessary container,
activators, valves, subcontainers, and the like, which together may form a kit. One skilled

in the art, without undue experimentation may determine specific aerosols.

The pharmaceutical compositions of the present invention may be prepared by
methodology well known in the pharmaceutical art. For example, a pharmaceutical
composition intended to be administered by injection can be prepared by mixing a
compound of the present invention with sterile, distilled water so as to form a solution. A
surfactant may be added to facilitate the formation of a homogeneous solution or
suspension. Surfactants are compounds that non-covalently interact with the compound of
the present invention so as to facilitate dissolution or homogeneous suspension of the

compound in the aqueous delivery system.

The compounds of the present invention, or their pharmaceutically acceptable salts, are
administered in a therapeutically effective amount, which will vary depending upon a

variety of factors including the activity of the specific compound employed; the metabolic
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range was reduced to 5-10 ng/ kg, po (Figure 21).

Concl usions: This class of conpounds shows robust
webdorasssys in a second pain nodel, utilizing CHACT/0A2007/000627

i nduce tactile hyperalgesia. Like in the STZ nodel,

repeated drug delivery resulted in a | owerpodies N8I 80003186WO

starbﬁg}’érqugﬁéggoﬁgﬁﬁh%khe%ﬁ?@uﬁd thE 8g& HHRY Wakht, general health, sex,

ere are capabl |rrpact| ng multip

and d@ép&thgﬁoamrabtée @mdﬁ@r@émﬁm@f@dﬁwaﬁtrﬁilom the sate ﬁﬁﬁ&cr ?‘mﬂ the drug
comBhat&GS ttf?é’éév%h@%f BRNUESAdRc Egllno&ﬂot the $6bjb&t UndeRfdthg therapy.

neur opat hi ¢ pai'n, these conpounds were able to préevent

the further decline (SNCV), or actually reversed
3_%&’%) conduction deficits, while attenuating tactile

ynia. Furthernore, neuronal atrophy was also
The aeyaigdiapdinepacyletedtipidazeldt mblnt. 3. 44higdiazdle-Rpuiferamigs sg@pounds
thi

na 2 0BY BEOT IRERera ool BRI Heatith HTD ORI Dincigpatic
paihuhbs, dre cmmdaagéehwn@e@mtcmpqsn@n% dessolbed berein find use as
th&é{?@ﬁiéﬁoﬁ?ﬁ%@ﬁ@?&?ﬁ%hyﬁ%ecﬁ%ﬁr‘o%t‘ﬁl l%gﬁgﬁhals particularly
humanson nmechani smdriving the different pain states. W

believe this to be a novel mechani smwhich results

froma drug-induced reduction in aberrant levels of
As diiess péeot Hoae ettie SdikpowFidsaleisyribegrter¢ie aressiitabledofeusefin a variety of

! ds. i l.on

ergPtfeig?rg%gggﬁﬁf @*ecﬁ%rli ngeégvﬂg Yorr'%%atﬂrg d:?a%n Fegég%% }‘:\%ﬁdqtlons A%ay range
frotmoatrosit &.f1treg/kg &patsue A0 deglkgioy. arMintravatiogh towdel gfgeistramhsgular
Iﬂj%?%h %%rtngﬁ gﬁeﬁ?{e@vhceﬁ\r/ecr%g% %@?8%16}1’? oL%.LttH\P é'? 88%52 gprgl%ding bolus
of faahnaabbaig® 1 ongdrg touzboa’nto mbéhgrmcrmne ntaaladsodwcﬂdmieistem@d to achieve

ad @Rl gt%gdf{)‘t%%aglggegﬁﬂ eﬂ@gﬁn‘f’éﬂ@rﬁgﬁﬂ&% ddMLTiS Aot SPULES 165187438 about 2

g/day for a 40 to 80 kg human patient.

For the treatment of long-term conditions, such as chronic neuropathic pain, the regimen
for treatment may stretch over many months or years so oral dosing is typical for patient
convenience and tolerance. With oral dosing, one to five and especially two to four and
typically three oral doses per day may be representative regimens. Using these dosing
regimens, each dose may provide from about 0.1 to about 100 mg/kg of the compound,

with typical doses each providing from about 0.1 to about 50 mg/kg.

The compounds can be administered as the sole active agent or they can be administered
in combination with active analgesic agents, such as opioid analgesic agents, including
morphine, tramado, buprenorphine, pethidine, oxycodone, hydrocodone and diamorphine,

paracetamol, gabapentin. aspirin and the NSAIDs.

Also useful in combination therapy with compounds of the present invention are agents
from the antidepressant class such as, amitriptyline, desipramine, maprotiline, paroxetine,
nortriptyline and venlafaxine; anti-convulsants such as carbamazepine, valproate,

gabapentin and clonazepam; and local anesthetics such as mexiletine and lidocaine.
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l ong term experinental diabetes. Brain 20Q}.xelK4:148d03186WO
9-2334. Docket No. L80003186WD (2) Brussee V,

Cunni ngham A, Zochodne DW Duplicate Use 15203 Direct
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neuropat hy. Can J Neurol Sci 1992;19(4):433-441 . (4)

Parry GJ, Kozu H. Pi roxicgpa yegeduce the rate of
progressi on of experinenta 'g?aEeti C neur opat

hy.
Thékalioningysxalrpds; ate for ilMsBativesn@poses pnandtarg \qte r@%@l it bappn-
"mgﬁghodne DW Neurofil anment and tubulin gene expression
I'N“progressi ve experinental diabetes: failure of
synthesi s and export by sensory neurons. Brain 1999;
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sybustioPSabohia 1

odne rect insulin signaling of neurons
6-Rlenylisddazti[2h1]11¢3, 4thiadiaaoley2-sWifomamide 2004; 53(7):

824-1 .830. (7 r . ne ' i .

2- ﬂﬁ’oﬁﬁ%tPP enghgg.ﬁﬁl &%@W@L?@%ﬁﬁ%'{ ,‘é,%—t“agragolﬁ-sz-&lfonamlde
(3.60 gr 200 mrudipwetzarsfukediig ethaholi (16@ mLafoal6@ $irss : Thehresuliing solution

nmet hod and results. J Neurasci Method - B .
was fg@lgggg_lc% gjds t%fe ﬁ%—ngng 'Qre%@qi%w : C@%ﬁ%ﬂ]b%%@ﬁi'éa r?gd Whed with
ethieartorpesvide tanapdundrisad a whits erystatiise solid (2.50 g, 44 %). 'H NMR
(200MHz, DMSO-d®) & 8.89 (s, 1H), 8.72 (br s, 2H), 7.90 (d, J=7.3Hz, 2H), 7.43 (1,
J=7.3Hz, 2H), 7.32 (t, J=7.3Hz, 1H).

Synthesis of Compound 148:
6-Phenylimidazo[2,1-b]-1,3,4-thiadiazole-2-sulfonamide mono sodium salt
Compound 1 (200 mg, 0.71 mmol) was added to a solution of sodium hydroxide (28 mg,
0.71 mmol) in 4:1 MeOH/H,O (5 mL). The solution was stirred overnight at room
temperature. Volatiles were removed under reduced pressure to provide compound 148
as a white solid (235 mg, 99%). 'H NMR (200 MHz, DMSO-d®) & 8.59 (s, 1H), 7.85(d, J =
8.2 Hz, 2H), 7.32 (m, 3H).

Pharmacokinetics

Compound may be delivered by various routes including, for example, 1V, SC,
intramuscular or oral. Various delivery routes and formulations are possible. For
example, one soluble aqueous formulation involves the dissolution of the mono-sodium
salt of a compound of in the instant invention in 20 % HPCD, often buffered with sodium
bicarbonate buffer. This soluble formulation is suitable for SC, IV, IM and oral

administration of the drug, providing acceptable plasma concentration of drug.
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63:81 3-820. (10) Zochodne DW Nerve and gsyagdtiNeNL80003186WO
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ba&f rﬂé§E BE @omttealto Miir doRBSSLIURR - olden Y8t aim 1. A

met hod of treating and/or prophylaxis of neuropathic
pai n, conpri sing:

Free Base (Cpd. #) Na-Salt (Cpd. #)
1 148
12 154
21 155
24 156
30 157
49 158
52 159
53 160
81 150

Compounds of the instant invention demonstrate acceptable pharmacokinetics when

administered by various routes.

Compounds of the invention reverse conduction velocity deficits, attenuate axonal
atrophy, ameliorate neuropathic pain in STZ treated diabetic rats, and prevent CFA-
mediated hyperalgesia

We have previously shown that compounds of the present invention ameliorate neuronal
cell death in vitro from NGF withdrawal or exposure to chemotherapy drugs. In vivo the

compounds can attenuate chemotherapy-induced neuropathy induced by cisplatin,
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pa&htacr(él) gﬁd Eﬁ"f’@"@?@g{a@% béfgﬁ%@hf?é%%sté?%a@ %@Md 150

tregiment ty fabetrgatssan a)ne@gcatmgjrg;pq@lp chg)gegllrg,pervgpoductlorg velocity
(NBSY 8RPHal atfiphl WilR)chrdrid fAatRe bRt RdAt=YCGRIrHaimére, Compounds
155, 157, 154, 158 and 160 can reverse neuropathic pain in diabetic rats when given by
subcutaneous and/or oral delivery routes. A unique feature of the analgesic effects is that
the pharmacodynamic effect of the compounds takes approximately 3-6 hours to manifest
and can last for up to 24 hours after a single administration (exemplified by Compounds
150 and 158), and with repeat administration, these effects can last for 24-48 hours. This
is a very different profile from conventional therapies where the pharmacodynamic activity
of the drug usually matches the plasma pharmacokinetics, resulting in efficacy of short

duration and the necessity for frequent dosing.

In order to expand and verify the analgesic effects of this class of compounds, they were
also tested in a Complete Freund's Adjuvant (CFA) model of hyperalgesia in rats.
Compounds 150, 155, 157 and 158 were active after subcutaneous and/or oral delivery,

effectively restoring pain sensitivity to normal in rats.

These results are summarized in the table below.

CompoundNo. DOSE _ ROUTE __ REGIMEN CFA DN

150 10mg/kg sC acute single +ve (10mg/kg) +ve (10mg/kg)

155 1-10mg/kg sC acute single +ve (3-10mg/kg) +ve (< 10mg/kg)

157 1-10mg/kg sC acute single +ve (1-3mg/kg) <10mg/kg
10-40mg/kg po acute single | +ve (20 - 40mg/kg) +ve (10-20mg/kg)
5-20mg/kg po 5d loading +ve (5-10mg) +ve (5-10mg)

154 10mg/kg sC acute single +ve

158 10mg/kg sC acute single +ve (< 10mg/kg) +ve (< 10mg/kg)
5-20mg/kg po 5d loading +ve (5-10mg/kg)

160 10mg/kg sc acute single +ve 10mg/kg

The ability of these compounds to inhibit the JNK pathway and attenuate its activation
represents a novel mechanism for addressing abnormal pain responsiveness in
neuropathic conditions. Compound 150 represents a unique compound that impacts the
underlying disease state of experimental diabetic neuropathy (conduction velocity deficits
and axonal atrophy), and the class as a whole represents a novel approach to treating

neuropathic or inflammatory pain states.
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5) G C 6 alkyl-NR 11R12 , Docket No. L80003186WD

wherein alkyl is optionally substituted with one or
wOoreee/1 B substi tuents; and aryl and het er oar yPCHC&2007/000627

optionally substituted with one or nore R20

substituents; R5 is: 1) H,£ 2) hal ogen, 3) Dotket§6.L80003186WO

The|Effgict of\Lopipownt 158)n Diabietic, Neuropith—Néree Conguction Velocity &
De@gﬁ&%b the aryl and the heteroaryl are optionally
SFiP0ted with one or nore R20 substituents; R6 s 1)

hal oal kyl , 2) adarrantyl 3) aryl 4) heteroaryl, 5)
aIk subs dW|thaI |, or 6
g U8 B boELEAL PSR B bl B Fisg o v
atrentol werk leyxaminetd ém énabetid"latsaA)Bhndesdjret/breahm‘earenadsn& paragigm was
apr‘ﬂ%ﬁ t8 Q%lbgte %\%’ ?elétgal t aII motlecu e%eonoestamshed experimental rat diabetic
peripheral neuropathy of 2 months duration given over a subsequent 2 months,

specifically evaluating motor and sensory conduction and sural axon caliber.

Methods:

Male Sprague-Dawley rats (200-300 g) raised on sawdust covered plastic cages in a room
with normal light dark timing and fed with standard rat chow were used for this experiment.
The protocol was reviewed and approved by the University of Calgary Animal Care
Committee adhering to the guidelines of the Canadian Council on Animal Care (CCAC).
Diabetes was induced by a single intraperitoneal injection of streptozotocin (STZ) in citrate
buffer (65 mg/kg) with age-matched controls given the buffer without STZ. Animals were
used for the study if fasting glucose levels 5-7 days later were > 16.0 mmol/L (One Touch

FasTake strips, Johnson and Johnson).

Treatments were applied after 2 months of hyperglycemia for a duration of 2 months.
Motor conduction recordings (1-3) were made prior to intervention then after one and two
months of diabetes. Sensory conduction utilized the approach of Parry and Kozu involving
stimulation of the digital branches of the sciatic nerve and recording from the sciatic nerve

at the level of the popliteal fossa with near nerve temperature maintained at 37 °C (4).

At endpoint (4 months of diabetes, 2 months of treatment) the rats were euthanized and
sural nerves harvested for morphometric studies. Sural nerves were fixed in cacodylate
buffered glutaraldehyde, dehydrated with alcohols, fixed in osmium tetroxide then
embedded in epon to generate one micron sections, as in previous work (5,6). Sections
were photographed under oil immersion (1000X) to sample the entire sural nerve. Images
were analyzed using Scion image offline to measure axon area for 100 myelinated axons
for each sural nerve fascicle. Data consisted of arbitrarily and randomly selected 80 axons
over 9 square microns in area (“large axons”) and 20 axons smaller than 9 square microns
(“small axons”) in area. Surface areas generated by the calibrated Scion image analysis

technique represent actual axon areas and are not corrected to a postulated circular
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1) & C 6 alkyl, 2) C3-C7 cycloal kyl, 3) hal oal kyl, 4)
w203 1ssikenyl ; 5) C2-C6 al kynyl; 6) C5-C7 PCT/CA2007/000627

cycl oal kenyl, 7) aryl, 8) heteroaryl, or 9)

het er ocycl yl , Docket No. L80003186WD wher eigyckdi®ioal deyd3186W0O
sh&p la@@ckur in %Hf@ﬁbbbran?d W&)‘n'suré?)é%r%bl@%@)ﬁer@&&verted by a

optionally substituted with one or nore
p"%‘t‘ﬁt‘?«eﬂﬁ'@ pg estimaies plcingpiar axqnat areg o the l@é?’é?'ﬂ%&%?%‘?ﬂce an
apprioecth tHai g8Ydratas %r@éﬁméé?ﬁédréﬂ aﬁ' 117 it er ¥irafneAss With more than

nmpre. R20 substituents; 2 ‘are independent|y
ong fasgicte gagh Gscicle “Pd@ﬂe@tss%ﬁq@ﬁ 3“2')’9'@80@:? MR QD yga was
caldllateal foathk YAt frof tharfiidoicléd. AN PhedsOmisYhere carried out with the

experimentalist blinded to the treatment group.

For statistical analysis, we studied mean values with standard errors of the means and
compared values in the interventional groups with one way ANOVA or repeated measures
ANOVA and post hoc Student’s t-tests.

Results

(i) SNCV: Within Comparisons (Diabetic Groups Only): The Vehicle treated diabetic
group had a significant reduction in SNCV from Baseline to 2 months post (p=0.005).
Compound 150 treated groups did not significantly change from baseline. Thus, while
diabetic animals worsened, the drug treated animals had stable SNCV over the same time -
period.

Between Group Comparisons (Diabetics v Normals) Compound 150 (5 days per week)
treated diabetic animals were not significantly different from normals treated with
Compound 150 after 2 months of treatment (p>0.05), demonstrating that Compound 150,
dosed 5 days per week, reversed the effects of diabetes on SNCV in diabetic rats.
Compound 150, dosed 2 days per week, did not confer similar protection as diabetic rats
were significantly different from both normal animals treated with vehicle or compound
150.

Between Group Comparisons (Diabetics ONLY): At baseline: All diabetic groups were
equivalent. At 2 months: Animals receiving compound 150 (5 days/week) were
significantly better than vehicle treated diabetics (p=0.04). Compound 150 given twice per

week did not afford similar protection.
Results are illustrated in Figure 1.

(i) MNCV: Within Comparisons (Diabetic groups only): There was no change in the
diabetic control group over time. Compound 150 (5 days per week) caused a significant
improvement in MNCV from baseline to 2 months in diabetic animals (p = 0.007).
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6) heterocyclyl, 7) COCC 6 alkyl 8) CO C3-C7

cycloal kyl 9) CO aryl, 10) CO heteroaryl, 11)
wenetsiocycl yl, 12) C(O Y-C 1-C6 al kyl 13) CGC/EAD07/000627

3-C7 cycloal kyl 14) C(0)Y-aryl, 15) C(O) Y-heteroaryl,

or 16) C(O Y-heterocyclyl, wherein the al kydck&hd. £80003186WO
Comypounalikgl2 aays mwe@n)aﬂ\doydéml@stéﬁwtseat the HRugQdivents dags!ser week

i abeRdEpdPy 0 00 EREHERAHA opt1 onal |3 substi tut ed
Betiveén meup Comae:saze (Biabstic i/lm:iﬁrﬁls)QCorRibodnda’rﬁd) (B4ays per week)
aid i dentoreHEY 1 o SRt GeBdr e PRl eated
withiGe@npRind a158). |Gontpdaad 1501t 2ahyél ge weBR) did nbireStofMNCYV to normal
(cowpbasfécii kﬁﬁ Q}eﬁfclea%e%t(iads ném?alsl\zla(g%’ nozn%alcs:l}lfeated with Compound 150 of 5
days per week.

Between Group Comparisons (Diabetics ONLY): Baseline: All diabetic groups were
equivalent. 2 months: Animals receiving Compound 150 (5 days per week and 2X/week)
were significantly better than vehicle treated diabetics respectively; p=0.007 & 0.002).

Results are illustrated in Figure 2.

(iii) Sural nerve myelinated axon mophometry: Morphometric studies were confined to
nondiabetics and diabetics given Compound 150 (5 of 7 days) or vehicle so as to analyze

changes in those with more robust electrophysiological changes. For mean area of all
measured axons in all 4 groups, ANOVA was not significant but separate analysis (two
tailed Student’s t-test) comparing only diabetics given vehicle vs. those given Compound
150 identified a rise in mean axonal area with the active agent (p=0.016). Only a
nonsignficant trend toward smaller mean area was observed when comparing
nondiabetics and diabetics given vehicle. Comparison of mean axonal area in only “large”
(greater than 9 microns squared area) myelinated axons was next carried out. ANOVA
among the four groups was not significant. As in the above analysis, however, separate
comparison (two tailed Student’s t-test) between diabetics receiving vehicle vs. Compound
150 noted a significant increase in mean axonal area with the active agent (p=0.012), As
above, there was only a nonsignificant trend toward smaller mean area when comparing

nondiabetics and diabetics given vehicle.
Results are given in Figures 3 and 4.

Discussion

An experimental model of Type | diabetic neuropathy in rats was used. Rats exposed to 2
months of experimental diabetes subsequently treated for 2 months with Compound 150
5/7 days weekly exhibited benefits in motor and sensory nerve conduction velocity

compared to those treated with vehicle alone. Sural myelinated axons in rats treated with
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3) hal ogen, 4) Cl- C6 al kyl, 5) C3- C7

cycl oal kyl , Docket No. L80003186WD 6) hal oal kyl, 7)
wW@eool7/1183)8 het eroaryl, 9) heterocyclyl, 10 ORIBCT/CAR)07/000627

S(O nR10, 12) NR1 1R12 , 13) COR1I0O , H) CO2R14 , 15)

CONR11R12, or 16) S(O nNRL1R12 , wherei n tdwekanNgl LsaoaB186WO

Cohfploah@asy b/7ad s Pt ilargél dr¥asthbn thosd igh@nwehidleQiigneo Thetindings

0 substituents; 0 s | , , 3
ideﬁ%ify impact of Compound ﬁego on threg indices o? gxp(é:hlmen?al <’:}gbetes.

Human diabetic polyneuropathy (DPN), associated with sensory loss, pain and heightened
risk of foot amputation, is common (50% of diabetic subjects) and disabling. No treatment
is available to arrest or reverse the disease. Sensory involvement is the earliest and most
prominent form of the disease in humans, but later motor weakness may also develop.
Several experimental models exist to test novel forms of therapy but the most common
studied and reported is that associated with streptozotocin (STZ) in rats. STZ is a beta cell
toxin that is associated with the abrupt onset of hyperglycemia in 3-5 days and is used as
a model of Type | human disease. Rats given STZ survive out through 12 months and
beyond without the requirement for insulin. Without insulin, the model allows more rapid
analysis of the development of DPN without the problem of potential confounding
neurotrophic properties of insulin. There is a large literature on interventional approaches
to using this model in developing human therapeutics. Several caveats have emerged in
using the model that can improve its value in predicting future human therapy. While many
studies show motor conduction slowing, a hallmark electrophysiological feature of the
disease, such slowing occurs very early in the model and is malleable to a large number
of approaches reported. It also may not reflect direct sensory involvement in diabetes.
More rigorous interventional approaches emphasize: (i) recordings of motor and sensory
(caudal nerve, or more recently sciatic digital nerves) conduction under strict near nerve
temperature control; (ii) a “reversal” paradigm such that intervention is applied after there
is already established diabetes and features of DPN; (iii) a model of sufficient duration (of
final duration greater than 8 weeks) to better reflect translation of model information to
human disease where DPN develops over decades; (iv) adding additional indices of DPN
as endpoints in the study (e.g. sural nerve morphometry, epidermal fiber innervation,
tactile allodynia). While the STZ rat model of diabetes does not demonstrate overt dropout
of axons in the sciatic or sural nerves or loss of sensory neurons in ganglia, there is
atrophy of sural nerve axons (if the duration of diabetes is at least 2-3 months), and loss of
skin epidermal axons. We have suggested that overall the rat STZ model is valuable in
modeling early features of human DPN that do not include catastrophic neuron loss. As
such the model illustrates a unique pathophysiological process: retraction of the terminal
fibers first in target organs (e.g. skin) with retrograde atrophy of axons, concurrent
changes in excitability (conduction velocity), downregulation of gene expression in

sensory neurons of structural and other proteins destined for axons (with upregulation of
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4) B(OH)2, 5) adamantyl, 6) halogen, 7) Cl- C6 al kyl,

8) C3- C7 cycloalkyl, 9) aryl, 10) heteroaryl, 11)
whedoenosysl yl, 12) fused phenyl heterocyclyl, BG)/CA2007/000627

hal oal kyl, 14) OR10 , 15) SR10 , 16) S(OnR10 , 17)

NR11R12 , or 18) COR10 , wherein the al kylpockdioarashes186wo
sonB&uRBiaf BARInjtry nidlseulRe) 8dente Mich 1AékveRtiaFdrep&dlok Méurons or

are o onal substituted wth one or nmore RI15

axaislp %'Jgerﬁ%ssdré%w dpenBot qogwont Ibanepths phdiaketeRod,
according to claim1, in which the conpound is a
table salt. 3, The nethod,

HyEha maceutical |y, acce,P .

E’_& CaMRVaHARIORiakRc With robipfelactroptysiclegicnl fRptyes pbPRYIbY 2
mdntish loWstRSof motor and of sensory conduction velocity. As discussed above, sural
nerve myelin thinning and frank axon dropout are not features of this model. Axon atrophy,
however, may be observed in some studies of this duration using this model but is
generally mild. Atrophy represents a decrease in mean axonal area or diameter. In this
study sural axon areas trended toward lower values in diabetics treated with vehicle

compared to nondiabetics but the difference did not achieve statistical significance.

Compound 150 initiated at 2 months of established DPN reversed slowing of both motor
and sensory conduction velocity. None of the interventions normalized slowing and no
trend toward improvement was observed after only one month of treatment. None of the
agents exhibited evidence of neurotoxicity. Compound 150 showed the most robust
improvements and was chosen for morphometric work. A direct comparison of diabetics
treated with vehicle vs. agent indicated increased axonal area in the diabetics receiving

Compound 150.

In evaluating potential new compounds destined for possible translation into human DPN
studies, most recent clinical trials have relied on preclinical nerve conduction data. There
have been a large number of interventions in the STZ rat model identifying a rise in motor

. conduction velocity. A number, however, can be criticized as evaluating very short term

experimental diabetes, as applying intervention from the outset of hyperglycemia
(prevention paradigm) or of relying only on motor conduction results. In the current work,
the approach reversed established electrophysiological abnormalities and there were
concurrent changes in motor and sensory axons. The identification of a rise in axonal
caliber in the cohort treated Compound 150, albeit mild (and with only a trend toward
atrophy in the diabetic group) is important because mild atrophy can be demonstrated in
this model of similar duration and its reversal with other approaches (e.g. intrathecal
insulin) paralleled electrophysiological improvement as well. Atrophy most likely reflects
an impairment of neuronal synthesis, export and insertion of neurofilaments into axonal
segments (5). While axonal atrophy can generate slowing of conduction in axons, its
development in diabetes likely represents a different, structural facet of the disease.

Conduction slowing develops rapidly in STZ diabetes before atrophy or declines in
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conmpounds of Fornula la: la or a salt thereof, wherein
Rl, R2, R5 and R6 are as defined in claiml. 4. The

woregohom3taaccording to claim 3, in which Rland R2I/aaz007/000627

i ndividually selected fromthe group consisting of H,
met hyl, ethyl, propyl, and butyl. 5. The mjkaio. L80003186WO
ne%ﬁ@ﬁﬂa‘nf‘ Jfo?t c%'n%erﬂjé‘ntmb@ M&b%helgq{%caza ﬁ{e?abgﬁé mdhbeoﬁchange

he net ho accord gto claim
in mm. @‘Ctﬁ%tka&descrlbw y finmand celleagyes (1g)- tT auwae mosesaquresults

ldéMInyHreBerﬁa{é m%c@%f MNedm ﬁun@@@rﬁ‘ ¥kper§1enﬁ] OFRRt Re@r

according to claim?7, in H 9. The nethod,
CORCHPRi SEHSANY cendichpr angd ﬁXQ/Vrﬁaé'herRG |s 1) haI oal kyl , 2)

adamantyl, 3) aryl, 4) heteroaryl, 5) fused

phenyl - cycl oal kyl substituted with al kyl, or 6) fused
Trepting Newrepathie fainfssnaiated aith Diabete Neurerathy t h

Thsxéﬁé&gbkadmpcymﬁs ek, 15@197 x,hd 8lort REUrBEAtRE QAN espdiRes

optional I'y substituted with one or nore substituents

charagtefizattiphiarile aiodypiacia diabstie rREDWereExamtied Attipded reversal
mté}QQr‘thoghf&réﬂgrﬁ'vﬁdsrﬁp%hed B WalLh tﬁg cb@gBGﬁ&y WitR Fﬂﬁér&ﬁﬁhﬁ%ted

bstituted one or nore trtuents
whgp an jageuard paigiate was clearly establlshed The effects of single or repeat (5 or

two days per week) dosing regimen were assessed as described.

Methods:

Rats (female Sprague Dawley; 250-270 g) were rendered diabetic with the commercially
available agent streptozotocin and, were compared to vehicle-treated age matched
controls, maintained for up to 6 weeks or more. Standard physiologic parameters (body
weight and blood glucose) were recorded before, during and after the study to assess the

metabolic status of animals.

Study 1: Both normal and diabetic groups were divided into two groups of 12 and received
either vehicle or Compound 150 in 20% HPCD (10 mg/kg, sc) 5 days per week, for two
weeks. Standard indices of sensory nerve function (tactile response threshold) were
measured at baseline, prior to drug treatments, 48 hours after the 5" dose, and again prior
to sacrifice (after the 10" dose) along with the standard physiologic parameters of body

weight and plasma glucose.

Study 2: As per Study 1, except animals were treated with either compound 157 or 158 in
20% HPCD (10mg/kg, sc) for 14 consecutive days.

Study 3: After 1 month of diabetes rats were treated subcutaneously with a single
administration of 150, 155, 157, 154, 158 or 160 in 20% HPCD, as indicated; orally by
gavage with a single administration of 157, or for 5 consecutive days by oral gavage with
157 and 158 to assess cumulative effects. The effect of the compounds was assessed 6

hours after the single or final administration.
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11. The method, according to claim 10, in which R6 is
sel ected fromthe group consisting of:Docket No.

w0 Do EBEEVWOB6WODocket No. L80003186WD 12. ThePeECham;/000627
according to claim9, in which R6 is heteroaryl, fused

phenyl cycl oal kyl substituted with two or myecret Rt obo3186W0O
gr oups, or fused phenyl het erocycyl substituted with
he nethod, according to claim12, in

cl,.ohexane.
DRl e RdoLRAToENBg the BATRE JAeKS 52D BRSPS ingournal of
Ne@fos@éﬁk@MeN@ds %W@%@Bgy\@3%d M'élﬁod&lh MtbcuRe Wd@&rf& Vofume 99:

iml, in he conmpound is selected fromt

Pa@ﬂ aé%hgleéhqdﬁg%nefpmte%&?ﬁad RK4:D- yo 'ilsnanaz'ifeS&é’& Totowa,
NJ24, 156, 30, 157, 49, 158, 52, 159, 53, 160, 81, and

150. 15. The nethod, according to claim1, in which

the conpound is adm ni stered subcut aneously,

Reisuttg-arruscul arly, intravenously or orally. 16. The
thod, according to claim1, in which the subject is
¥&man. 17. The nethod, accor di ng toclaimi1, in

Anml§ Weld@steaysrapahid hl@bcﬂﬁn‘arbnbﬁtocéh‘élsa?l@r Pys RS 1O hﬁc‘ﬁbns with
nerve trauma, entrapnent neuropat a{;/LQ’LHnerve

Ve*ﬂ'F'Sr?éQ@mpGH"d 18T |"ﬁ§”*§lﬂr@é'f"8)”n bdilgugbi Kiabgipanimalon
demBAsthetedTMaR@drbllof\iiY Qtr@aseﬁ’r@(bFibQﬁé 51 WRth 5w P83hoR8é thresholds to

mononeur opat hi es such as di abetic, malignant

vom Eraydilasments applied 4@ therplantacsstace of the ind:aawsa Six hours after the
|n|t%®ﬂ8§lﬁ{e'n¥ﬁltﬁ C%ﬁﬁb%uﬁd $56 Y40atild Q%HW% Qad ré\fetréﬁ'd ih 'd?abetlc animals.

system c |upus erythenatosus, polyarteritis_nodosa;
Th'ﬁcﬂﬁ?ﬁ@ﬂf%ﬁiaﬂ Hiredghout thedemaindpeefithe experiptest.i(Eigure 5)
nutritional, anyloid, Fabry di sease, chem cal (e.g.,

chenot herapeut| c _agents), idiopathic and AlDS
Conclusions: Compound 150 had a marked effect on diabetes-induced neuropathic pain,

indicated by the reversal in allodynia. The drug had a very different profile than a typical
analgesic and likely has a very unique mechanism for affecting pain. Most straightforward
analgesics have a rapid onset, and short period of action. After an initial injection to
diabetic rats, Compound 150 took four to six hours to have an impact on pain, and this
persisted for at least 24 hours. Multiple dosing had diabetic animals consistently

responding within the normal range to tactile stimulation.

Study 2:

Compounds 157 (Figure 6) and 158 (Figure 7) demonstrated a rapid effect on tactile
allodynia in diabetic rats starting from 3-6 hours after the initial treatment, with the effect of
157 persisting for 24 hours after a single administration. Like compound 150 in Study 1,
with repeated dosing this effect was apparent for at least 24 hours after dosing for both
157 and 158 (the last time point assessed in the study) (Figures 6-7).

Conclusions: Both Compounds 157 and 158 reversed an established neuropathic pain
state in diabetic rats. These compounds appear to offer an advantage over that reported
for Gabapentin, since with repeat dosing there is a long lasting effect on neuropathic pain,

which suggests better efficacy with a less frequent dosing requirement.
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neur opat hy; root and dorsal root ganglion, prolapsed
di sk/ conpressi on, postherpetic or trigem nal
woewralsggise, arachnoiditis, root avul sion, tunoPCT/CA2007/000627
conpression and surgical rhizotony; by spinal cord
injury such as trauma, transaction, hem segtkd®No. L80003186WO
stkdypgauer tract section, syrinx, nultiple scI er osi s,
tunmor conpression, arteriovenous nal form

Effests of sipaieadminstrations weneohserves f@'h@?/mp%ﬁ’ﬁﬂéﬂygﬁ 457 (given both
sc §M@ gbg ALK 5%’1@#8' 5h& 16 RAFRXERhiRSYE ﬂb@%%‘ﬁ@? a N‘Plgle administration to

myel otony: brain stemi n+ such

dlampq: @t,sb@ﬁlg}xrg 85193;] fﬁsgﬁ@tlveWWhg} Bisand: Q%w%re dosed for 5 consecutive
da}é&?ér‘? BiP FBte teHUNélentaé'fﬁ'ca%y Wa@’bbsérh@rlj BHIY\Fred M 5)’ cofifitfiting oral

as 1 nf arctlon t unor, SUT%IC& [esions in main

actidly dorthe RomPRungs. Qheptaamiier B wps eficacious as Asinsgiafesecal 10-20
mg/KY, o Ywitts HpBaRa dlo@.hew teQlired A ngd R BficadyWhas reduced to 5-10

arteriovenous mal fofmation, painful diabetic
Mol PBheral neuropat hy, post-herpetic neuralgia,

trigem nal neuralgia, post-stroke pain, multiple

scl erosi sassoci at ed pai n, neuropathi es-associ ated pain
Cosgglusions; A epmraprmtﬁ@mte of this gass ofcompaundsds theirabilist teyreyerae

ne%%ﬁ%%dlﬁ LSmebl e ?é?:‘n%t Gdﬂﬁé‘ [nod?éﬁéflb?atFaTHby are orally active,

cer-associ ate ropat I'C’ paln, carpa
and bavged pmi@med@wllmw&hafterp;amwlatwﬁmmg- cord
i njury-associ ated pain, conplex regional pain
syndrone, fibronyal gi a-associ ated neuropat hi ¢ pain,
EffeahobGompaunds oh &hA-mediated Bairex synpat hi ¢ dystrophy,

Cog@geﬂ% 2RJnk mo@%ﬁgf @ﬁgg@\%@ REBES mQD&epéH fnfigi at tory response,

tatlng assocl ate arn syn
resyltieg irehynstialgesia drhi mgdel avasi chiosen ds a sepqmuee(hemm@tal paradigm to

obt%ﬁ\gﬁl%g?%\g%&c@?%{)bdg%f&lﬁ@ Q?rﬁgfoﬁf'@%gé.h V\&ﬁéﬁ'ﬁgtﬁ%@b&aué of its link
witke Srepioduetionfof Bbemart 4NK phospfusyatiors ad evidenasdbafi this signaling
cascade appears to, at least in part, mediate the pain response in this model (Doya et al.,

2005).

Methods:

Female Sprague Dawley rats were given either vehicle or Compound 150 (10 mg/kg, sc),
155 (1-10 mg/kg, sc), 157 (1-10 mg/kg, sc; 10-40 mg/kg, po) or 158 (10mg/kg, sc) 6 hours
prior to pain testing (compounds 150, 155, 157, and 158 were dissolved in 20% HPCD at
1-10 mg/mL). Compound 157 was also tested under conditions of repeat dosing where it
was given at 5-20 mg/kg, po for five consecutive days. Under all treatment conditions, a
single injection of CFA (50 ulL.) was given into the plantar surface of the right hind paw 1
hour prior to pain testing (i.e., 5 hours after the final administration of compound).
Immediately after the CFA injection, animals were placed in testing chambers with a wire
mesh bottom to habituate. Standard von Frey filaments were used to assess tactile
response thresholds. The left, un-injected paw served as a control. Fibers were applied in
the manner described by Dixon (1980) using the up-down method. The 50% withdrawal

threshold (in grams) was determined for each paw.
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20. The nethod, according to claim1, in which the
conpound of Formula | reduces neuronal atrophy. 2 1. A
w@b@ressesit i cal conposition for treating and/ oPCT/CA2007/000627
prophyl axi s of neuropathic pain, conprising: a
pharmaceutical |y acceptable carrier and a pgeket No. L80003186WO
Rdsligd-apeutical ly effective anmount of a conpound,

according to Fornmula I: or a salt thereof, wherein:
Campogings 380,255 5% 2 16&p&g@¢nwatem@6/\m¢uzgd tagtilediyperalgesia when
gi\}eﬂts%gétﬁtaﬁé&mg%ttdes& < r‘r\}é/ker(‘FlilzIGFeg %Hggféﬁﬁul%slh_e 157 was also

tespograrlly inFthisrfaodeb andwvasiriigesieds in 2 fosesiasee 642410 %19)/@) once
ag'a"n d%)ncﬁ%tra% %ké/dtlwtﬂrﬁg%}e %)Q-I%evé%lf 'a$edea} dbee pa@gﬁgm was

applledy with animals receiving daily dosing for 5 consecutive days, the required dose

range was reduced to 5-10 mg/kg, po (Figure 21).

Conclusions: This class of compounds shows robust efficacy in a second pain model,
utilizing CFA to induce tactile hyperalgesia. Like in the STZ model, repeated drug delivery

resulted in a lower dosing requirement.

Overall Summary:

The compounds exemplified here are capable of impacting multiple facets of diabetes-
induced neuropathy. In animals that have established conduction velocity deficits and
neuropathic pain, these compounds were able to prevent the further decline (SNCV), or
actually reversed (MNCV) conduction deficits, while attenuating tactile allodynia.
Furthermore, neuronal atrophy was also favorably impacted by treatment, suggesting that
these compounds are not just masking the symptomology of the neuropathy, but can
favorably promote nerve health and function. The analgesic effects of the compounds
translated to a second, inflammatory pain model, demonstrating that they likely have an
impact on a common mechanism driving the different pain states. We believe this to be a
novel mechanism which results from a drug-induced reduction in aberrant levels of
phosphorylated JNK. Finally, another advantage of these compounds in the longevity of
action, with effects seen for up to 24 hours, and in some cases 48 hours after repeated
dosing. This might suggest that dosing frequency could be as little as once per day, or
even once every other day. This offers clear advantage over current pharmaceuticals such
as the opioids, and channel modulators, which require dosing multiple times per day, and

not without significant side effects for many patients.
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2) aryl, 3) heteroaryl, 4) (CH2)s-(C(O)p-(OCH

2CH2) nOR10; or d-Ce al kyl -NR*"R 12, wherein alkyl is
wo@pioromsig y substituted with one or nore R15 PCT/CA2007/000627

substituents; and aryl and heteroaryl are optionally
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5) fused phenyl -cycl oal kyl substituted with al kyl,
or Docket No. L80003186WD 6) fused phenyl - heterocycl yl
wopiromsid y substituted with cycl oal kyl, wher ePeT/CAZ07/000627
aryl and the heteroaryl are optionally substituted
with one or nore substituents independentlpy, ci@tlr\ﬁ)‘?[%oswswo
| edfsrlgﬁb%eﬁéélathf Tj&or@é WEB %Jalﬁﬁbers 2)og3- C7 cycl oal kyl,
3) hal oal kyl kenyl; 5) C2-C6 al kynyl; 6)
C5- C7 cycl oal kenyl , 7) aryl 8) het eroaryl, or 9)
et ro%¥cl |, wherein the aIkyI, cycloalkyl, al kenyl ,
| oal kenyl are optionally substituted with
R15 .subst |t ent s
et ot SRR RS S S ooy e

vasalhxaslahdmaﬂjlﬁuatldmmey bé e o Re0nwinbish dédtribed hefdin tb adapt it to
vag?%yﬁllz\élzagzgﬁ? 5& c%dx)de t&?&l g;lf:{lém%&ljuen%tngdarg raPso wnghu? thgls_cgge of the

present invention.

Ot

All publications mentioned in this specification are hereby incorporated by reference.
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3) haloal kyl, 4) aryl, 5) heteroaryl, 6) heterocyclyl,
7) CO Cl-C6 al kyl 8) CO C3-C7 cycloal kyl 9) CO aryl,
wagjo7ad3met eroaryl, 11) CO heterocyclyl, 12) QGC/EAD07/000627
1-C6 al kyl 13) C(O Y-C 3-C7 cycloal kyl 14) C(O Y-aryl,
15) C(O Y-heteroaryl, or 16) C(O) Y-heteroc I
No L80003186WD wherein the al kyl and the C%C k%tarfol?gw&%wo
are optionally substituted with one or nore R15
substituents, and the aryl, heteroaryl, heterocyclyl,
and bi phenyl are optional | gLAIMSt i tuted with one or
nmore R20 substituents; or RL 1 and R12 together with
the nitrogen atomto which they are bonded form a
five, six or seven nenbered heterocyclic ring
WgStaBnal |y substituted with one or nore R20
substituents;

1. A method of treating and/or prophylaxis of neuropathic pain, comprising:
administering to a subject suffering from neuropathic pain, a therapeutically effective

amount of a compound, according to Formula I:

or a salt thereof,

wherein:

nis 1or2;

m is an integer from 0 to 22;
s is an integer from 0 to 6;

p is an integer from 0 to 1;

YisNH, OorS;
A is —S(O),NR'R?;

R'and R? are independently selected from:
1) H,
2) C—Cq¢ alkyl, or
3) C(O)RY;

R*is
1) C1—Cys alkyl,
2) aryl,
3) heteroaryl,
4) (CH3)s~(C(0)),-(OCHCH,)OR'’; or
5) C~Cs alkyl-NR"'R"?,
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R1I5 s 1 ) NO2, 2) CN, 3) halogen, 4) C-C 6 alkyl, 5)
C3- C7 cycloal kyl, 6) hal oal kyl, 7) aryl, 8)

whedoenosig/| , 9) heterocyclyl, 10 OR10, H) S(E)TIRA07/000627
12) NR11R12 , 13) COR10, 14) CO2R14, 15) CONRL 1R12 ,

or 16) S(O nNRL1R12 , wherein the aryl andDgﬁ%ﬁtB\;oQ%dﬁIOM%WO
whYr ln%ugﬁﬁépﬁa@ggggtﬁﬁt% &fth Whi Br A3 R sTBLtfudhts! and aryl and

substit
heteroaryl are optionally substituted with one or more R% substituents;

R is:
1) H,
2) halogen,
3) C—Cq alkyl,
4) phenyl,
5) S-aryl, or
6) S-heteroaryl,
wherein the aryl and the heteroaryl are optionally substituted with one or more R%

substituents;

R®is

1) haloalkyl,

2) adamantyl,

3) aryl,

4) heteroaryl,

5) fused phenyl-cycloalkyl substituted with alkyl, or

6) fused phenyl-heterocyclyl optionally substituted with cycloalkyl,
wherein the aryl and the heteroaryl are optionally substituted with one or more

substituents independently selected from R%:

R is
1) C4-Cs alkyl,
2) Cs-C; cycloalkyl,
3) haloalkyl,
4) C,-C; alkenyl;
5) C,-Cs alkyny!;
6) Cs-C; cycloalkenyl,
7) aryl,
8) heteroaryl, or
9) heterocyclyl,
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I ) N2, 2) CN, 3) N3, 4) B(OH)2, 5) adamantyl, 6)

hal ogen, Docket No. L80003186WDO 7) Cl- C6 al kyl, 8) C3-
w@oocyedsoml kyl, 9) aryl, 10) heteroaryl, 11) PCT/CA2007/000627

heterocyclyl, 12) fused phenyl heterocyclyl, 13)

hal oal ky| 14) OR10 15) SR10 16) S(thNol§b003186WO

wh?rﬁg\llﬁlta&yg gyé?glk%& e}r&g&/ e#y@\oﬁﬁl A ﬁbptlohgﬁyosgfbﬁgtuted with

oneamemomt R'6sabstiuehid shd the agl, heteroawh mfmroqml)é amjg)lphenyl are
optnonal?y subs?t%ed with one or more R? substituents;

R'" and R'? are independently selected from:

1) C4-Cs alkyl,

2) C3-C; cycloalkyl,

3) haloalkyl,

4) aryl,

5) heteroaryl,

6) heterocyclyl,

7) CO-C4-Cs alkyl

8) CO-C;-C; cycloalkyl

9) CO-aryl,

10) CO-heteroaryl,

11) CO-heterocyclyl,

12) C(O)Y-C,-Cs alkyl

13) C(0O)Y-C;-C; cycloalkyl

14) C(O)Y-aryl,

15) C(O)Y-heteroaryl, or

16) C(O)Y-heterocyclyl,
wherein the alkyl and the cycloalkyl are optionally substituted with one or more R'
substituents, and the aryl, heteroaryl, heterocyclyl, and biphenyl are optionally substituted

with one or more R? substituents;

or R"" and R'? together with the nitrogen atom to which they are bonded form a five, six or
seven membered heterocyclic ring optionaily substituted with one or more R%

substituents;

R"is
1) NOy,
2) CN,
3) halogen,
4) C~Cq alkyl,
5) C5—C; cycloalkyl,
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22. A nethod of treating and/ or prophylaxis of
neur opat hic pain, conprising: admnistering to a

waaect31suf f eri ng from neuropathic pain, in PCT/CA2007/000627

conbi nation, a conmpound of Forrmula I, | or a salt
thereof, wherein: nis 1 or 2; mis an intgggk: \d P§8083186WO
to %%ihaﬁ)aik?l,an integer fromO to 6; p is an Integer
fromO to 1; Yis NH Oor S5 AiS-S(O 2NRLR2; Rland
R2 afl@Ylndependent!y sel ected from Docket No.
LSOCQ%@MQ) H 2) Cl- C6 alkyl, or 3) CCOR4; R4 is
I ) C1- C18 alkyl, 2) aryl, 3) heteroaryl,

9) heterocyclyl,

10) OR™,

11) S(0).R",

12) NR'R*,

13) COR™",

14) CO,R™,

15) CONR"'R", or

16) S(O).NR''R2,

wherein the aryl and heteroaryl are optionally substituted with one or more R
substituents;

R% s

1) NO,,

2) CN,

3) N,

4) B(OH),,

5) adamantyl,

6) halogen,

7) C1—Cs alkyl,

8) C5—C; cycloalkyi,
9) aryl,

10) heteroaryl,

11) heterocyclyl,
12) fused phenyl heterocyclyl,
13) haloalkyl,

14) OR",

15) SR,

16) S(0).R™,

17) NR"'R™, or

18) COR',

wherein the alkyl, the aryl, the heteroaryl, the heterocyclyl, and the cycloalky! are
optionally substituted with one or more R'® substituents.
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4) (CH2)s-(C(O)p- (OCH2CH2) NOR10; or d-Ce al kyl - NR*R
12 , wherein alkyl is optionally substituted with one
woeonn1s31R15 substituents; and aryl and het er oBCHICA2002/000627
optionally substituted with one or nore R20
substi t uent s;: R5 is: 1) H, 2) hal ogen, 3) E&c’ke L80003186WO
al kyl, 4) phenyl, 5) S-aryl, or 6) S-heteroaryl,
wherein the aryl and the heteroaryl are optionally .
2. substhermetdgdaccprdingdoslaimdr i wiich thelsomppurthiss pREMageutically
kyl, 2) adamantyl, 3) aryl, 4) heteroaryl, 5)
ao%ﬁ%tgglle%ﬁlethyl -cycl oal kyl substituted with al kyl, or 6)
fused phenyl - heterocyclyl optionally substituted with

5 3.cyclarlk¥thod, according to claim 1, in which the compound of Formula | includes

compounds of Formula 1a:

R5
0
O.5F N-
N NN
L0
R-N S/‘\N
-

E]
or a salt thereof, wherein R, R?, R® and R® are as defined in claim 1.

10 4 The method, according to claim 3, in which R'and R? are individually selected from

the group consisting of H, methyl, ethyl, propyl, and butyl.
5. The method, according to claim 4, in which R'and R? are both H.
6. The method, according to claim 3, in which R?is H and R is C(O)R".

7. The method, according to claim 3, in which R® is H, C,-C; alkyl or phenyl.

15
8. The method, according to claim 7, in which R® is H.
9. The method, according to claim 3, in which R® is
1) haloalkyl,
20 2) adamantyl,
3) aryl,

4) heteroaryl,
5) fused phenyl-cycloalkyl substituted with alkyl, or
6) fused phenyl-heterocyclyl optionally substituted with cycloalkyl,
25  wherein the aryl and the heteroaryl are optionally substituted with one or more

substituents independently selected from R.

10. The method, according to claim 9, in which R® is phenyl optionally substituted with
one or more R% substituents.

70



wherein the aryl and the heteroaryl are optionally
substituted with one or nore substituents
w0 pabepessdent |y sel ected from R20; R10 is | ) (A€TZ6A2007/000627
al kyl , Docket No. L80003186WD 2) C3-C7 cycl oal kyl, 3)
hal oal kyl , 4) C2-C6 al kenyl; 5) C2-C6 al ky ,
C5-C7 cycl oal kenyl, 7) aryl, 8) heteroaryl !%éokr"'at % L80003186WO
heterocyclyl, wherein the al kyl, cycloal kyl, alkenyl,
) kyHia metbpd, angprding to daim 1Bpin whieh RY isselsstadt fne thendrotp
coPBRtifY ofOr € R15 substituents, and the aryl,
heteroaryl, heterocyclyl, and bi phenyl are optionally
substituted with one or nore R20 substituents; Rl 1
gnd R}2 are independently selected from | ) OrC 6

ahkyl, 2 éﬁ%-C? | oal lg;.’%) hal oal kyl, 4) aryl,
:s/L ’ s @ §

:

F F ’ OCF,

%‘@‘OCF?,, E—Q-o/\/OH ; \_@_o/\/O\[rCHg,

o)

o (o
5‘@*0/\/0\/\0’%3’ ; <:> o”\/o\/©
RYaaes SRS

OCH ocH,
5‘@0/\/0;4’ §~QCOZH E—C}wo/\,o :l

OCH;
EO 0’\/\0/\© ,§—@fcozc:+3 §-®—c:N

CN

— , §~<j>—sozcr~|3
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5) heteroaryl, 6) heterocyclyl, 7) COC 1-C6 al kyl 8)

CO C3-C7 cycloalkyl 9) COaryl, 10) CO heteroaryl, 11)
wenetsiocycl yl, 12) C(O Y-C 1-C6 al kyl 13) CGC/EAD07/000627

3-C7 cycloal kyl 14) C(OY-aryl, 15) C(O Y-heteroaryl,

or 16) C(O) Y-heterocyclyl, wherein the alkyl and the

cycl oal kyl are optionally m&bst ituted w th oRecket NOBE003186WO

R15 substituentg—and the aryl, heteroaryl,

het erocycl yl ai ﬁl’ﬂgny%&i onal 'y substituted

with one or nore R20 substi thert s*Bocket ~ No.

L80003186WDO or R11 and R12 together-with the nitrogen

atmware bonded forma five, six or
seve ered het @roc:opti onal f=y
substituted with one of norg RRO Féﬁlubsti @ ;CA3L5 i's
| ) N2, Z; CH; ,

5

SO

CF, CF,
HsC CH,

CH,

v F ;
H,C CgH"’ ' ’
=~ ) , c
Br  OCH, ' .
; e N
QCHS' a - §“©~
FF

Br
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2) CN, 3) halogen, 4) Cl1- C6 alkyl, 5 C3- C7

cycl oal kyl, 6) haloalkyl, 7) aryl, 8) heteroaryl, 9)
whedenosysl yl, 10 ORI0O , H) S(OnR10 , 12) NRIW/BA22007/000627

13) COR10, 14) CO2R14, 15) CONR11R12 , or 16)

S(O nNR11R12 , wherein the aryl and hetero | e
optionally suRstifuted with one or nore ngﬁ%kemo‘ L80003186WO

substgt : g 2, 2) _CN, OH
OO oo

H3CO OCH;
_ FaC CF3
CF3

5 O O CF3 § H O OCH;
’ CFy %
-~ 0 F
F
: o : ‘@-o o OOQ



3) N3, 4) B(OH) 2, 5) adamantyl, 6) hal ogen, 7) Cl- C6
al kyl, 8) C3- C7 cycloalkyl, 9) aryl, 10)

whedoenossig/| , Docket No. L80003186WO 11) het er ocRCt/ZA2007/000627
12) fused phenyl heterocyclyl, 13) hal oal kyl, 14) OR10

, 15) SR10, 10 S(OnR10, 17) NR1 1R12 , o 8 C&%]O
wherein the alkyl, the aryl, the heteroary ?C%?%'\leo‘ 83186WO
het erocyclyl, and the cycl oal kyl are optionally

substituted with one or nore syifstituents. and
anot her agent, in.a therapeutic effective anount
sufficient e@e \ bori- Nbai ro
=\ s Bk ’
/ , 0 F F
/N
OO O e
—/ ,

OCF;

— CH, _ cl
CH CF =
S KO o

CF;

CFs
Q8o
CF; O
WA O

12. The method, according to claim 9, in which R® is heteroaryl, fused phenyl-
cycioalkyl substituted with two or more methyl groups, or fused phenyl-heterocycyl

’

10 substituted with cyclohexane.

13. The method, according to claim 12, in which R® is selected from the group

consisting of:
N=— H3C povs
H
S ’ S )
HiC
S 3
\ IN
§—k\;> g /S>\CH3' i_m/©

o-N

74



10

15

20

25

23. A nethod of treating and/or prophylaxis of

neur opat hic pain, conprising: admnistering to a
waaect31suf f eri ng from neuropathic pain, in PCT/CA2007/000627

conbi nation, a conposition, according to claim 21, and

anot her agent, in a therapeutically effectj ﬁ%lﬂg& 03186W
ici ent to cause reduction of the pain. é%e 1€ 0 ©

| accordi ng to clEQreHg2 and 23, in whi ch the
ther §ag |s an activ [

rre\hod gcl Fm 24, |
$-ag is an pi d gegi ¢ age
'eri or th : .CFIg ordlngto

Hetai ns 22 and 23, in ?e @gent I's an

anti depressant, an ’anti-convul sant, or a | ocal

anestg’ﬁti c. 27. A nethod of treating and/or

AL QRh axi s of neuropathic pain, conprising:

adm fAi steri ng to a subject sufferl ng from neuropathic
4 a therape =hcal ly effe€&d ve armuntomgone or

' 4 Rrof- acyfat\ed i m dazg
3. 4- tﬁi"ﬁadl azoI 52 - u? 48 codpg For mul a

HE " 28. Use of a co®ound of~ Fornul a |\ cket ald
L800031 | or a salt thereof, mhereln. nis 1 or 2
mis @n|integer from0O to 22;

$ o]

t he anal gesic
cet anol ,

14. The method, according to claim 1, in which the compound is selected from the
group consisting of: compound nos. 12, 154, 21, 155, 24, 156, 30, 157, 49, 158, 52, 159,
53, 160, 81, and 150.

15. The method, according to ciaim 1, in which the compound is administered

subcutaneously, intramuscularly, intravenously or orally.
16. The method, according to claim 1, in which the subject is a human.

17. The method, according to claim 1, in which the neuropathic pain is caused by
peripheral nerve trauma, entrapment neuropathy, nerve transaction, including surgery,
causaglia, amputation and stump pain, neuroma, and post-choracotomy pain,
mononeuropathies such as diabetic, malignant nerve/plexus invasion, ischemic irradiation,
connective tissue disease, rheumatoid arthritis, systemic lupus erythematosus,
polyarteritis nodosa; polyneuropathies such as diabetic, alcoholic, nutritional, amyloid,
Fabry disease, chemical (e.g., chemotherapeutic agents), idiopathic and AIDS
neuropathy; root and dorsal root ganglion, prolapsed disk/compression, postherpetic or
trigeminal neuralgia, arachnoiditis, root avulsion, tumor compression and surgical
rhizotomy; by spinal cord injury such as trauma, transaction, hemisection, Lissauer tract
section, syrinx, multiple sclerosis, tumor compression, arteriovenous malformation,
Dyscraphism, Vitamin B12 deficiency, hema;osmyelia, syphilitic myelitis, and Commissural



10 .

15

20

25

30

s is an integer fromO to 6; pis an integer fromO to

1; Yis NH Oor S Ais -S(O 2NRLR2; Rland R2 are
wo paepessdent |y selected from 1) H 2) Cl- C6 Ed:i?dyhzoom/m%m

3) C(OR4; R4 is | ) C1- C18 al kyl, 2) aryl,

heteroaryl, 4) (CH2)s- (Cl(O))p (OCHZCHZ) g’ﬁ?tLB@Qa‘%WO
m?él&ﬁhgﬁ?égﬁrétgm l?gﬂ%%lcﬂ a% V?M{en!é%r %%S'Q(E@ r}ﬁu Eﬁ clerosis,
tubercelomay {umasr andogyringrthalagus iy, such ed lrvfartchom i@man;, surgicel lesions
in 'ﬁ%ﬁn Ss*éh%rklthaQElsc‘ ‘anBhehidrratidgd: cofribaliibO8SHial iftdry ich R infarction,

trauma tumor and arteriovenous malformation, painful diabetic peripheral neuropathy,
post-herpetic neuralgia, trigeminal neuralgia, post-stroke pain, multiple sclerosis-
associated pain, neuropathies-associated pain such as in idiopathic or post-traumatic
neuropathy and mononeuritis, HIV-associated neuropathic pain, cancer-associated
neuropathic pain, carpal tunnel-associated neuropathic pain, spinal cord injury-associated
pain, complex regional pain syndrome, fibromyalgia-associated neuropathic pain, lumbar
and cervical pain, reflex sympathic dystrophy, phantom limb syndrome and other chronic

and debilitating condition-associated pain syndromes.

18. The method, according to claim 17, in which the neuropathic pain is caused by

diabetic neuropathy.

19. The method, according to claim 1, in which the compound of Formula | reduces

tactile allodynia.

20. The method, according to claim 1, in which the compound of Formula | reduces

neuronal atrophy.

21. A pharmaceutical composition for treating and/or prophylaxis of neuropathic pain,
comprising: a pharmaceutically acceptable carrier and a therapeutically effective amount

of a compound, according to Formula |:

or a salt thereof,
wherein:
nis1or?2;
m is an integer from 0 to 22;
s is an integer from 0O to 6;
p is an integer from O to 1;
76



4) phenyl, 5) S-aryl, orDocket No. L80003186WD 6)

S-heteroaryl, wherein the aryl and the heteroaryl are
wopioromsig y substituted with one or nore R20 PCT/CA2007/000627

substituents; R6 is 1) hal oal kyl, 2) adamantyl, 3)

aryl, 4) heteroaryl, 5) fused phenyl-cycl | 186WO
substituted with alkyl, or 6) fused BeckotNo. Laooos 186

phenyl - het erocyclyl optionally substituted with
Yis\NH, 600kyl , wherein the aryl and the heteroaryl are
optionally substituted with one or nore substituents
i ndependently selected fromR20; RO is | ) Cl-C6
A iaHBIPLNRJRC3- C7 cycl oal kyl, 3) hal oal kyl, 4) C2-C6
al kenyl; 5) C2-C6 al kynyl;
R'and R? are independently selected from:
1) H,
2) C+—Cqg alkyl, or
3) C(O)R%;
10
Ris
1) C1—C18 alkyl,
2) aryl,
3) heteroaryl,
15 4) (CH,)s~(C(0)),-(OCH,CH,),OR™; or
5) C,—Cs alkyl-NR"'R"?,
wherein alkyl is optionally substituted with one or more R"® substituents; and aryl and
heteroaryl are optionally substituted with one or more R? substituents;

20 Ris:
1) H,
2) halogen,
3) Ci~Cs alkyl,
4) phenyl,

25 5) S-aryl, or
6) S-heteroaryl,

wherein the aryl and the heteroaryl are optionally substituted with one or more R%

substituents;

30 RCis
1) haloalkyl,
2) adamantyl,
3) aryl,
4) heteroaryl,

35 5) fused phenyl-cycloalkyl substituted with alkyl, or
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6) C5-C7 cycloal kenyl, 7) aryl, 8) heteroaryl, or 9)

het erocyclyl, wherein the al kyl, cycl oal kyl, al kenyl,
w@bkdoynyd3is cycl oal kenyl are optionally substit uP@Cartomn000627

one or nore R15 substituents, and the aryl,

het eroaryl, heterocyclyl, and biphenyl ar %o‘BPéti%@éfbdmeswo

2 ﬁ g%ﬁ&%gg ?HerWl- Qte?&gglghﬂmﬁﬁp%%pse@b@a With lé?agaaﬁ' 1 o5

e i'ndepen y sel'ec rom
wharsity the a2yl aBg -Gy hetgroland akeydptiodailyreubstitlted lwithneaar ymore 5)

SO B Ao B o R 2 2l kT o) 0O aryl: 10)
CO heteroaryl, 11) CO heterocyclyl, 12) C(OY-C 1-C6

R'&EkY!

1) C4-Cq alkyi,

2) C;-C; cycloalkyl,

3) haloalkyl,

4) C,-Cg alkenyl;

5) C-Cs alkynyl;

6) Cs-C; cycloalkenyl,

7) aryl,

8) heteroaryl, or

9) heterocyclyl,
wherein the alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl are optionally substituted with
one or more R substituents, and the aryl, heteroaryl, heterocyclyl, and biphenyl are

optionally substituted with one or more R? substituents;

R and R'? are independently selected from:
1) C4-Cg alkyl,
2) C;3-C; cycloalkyl,
3) haloalkyl,
4) aryl,
5) heteroaryl,
6) heterocyclyl,
7) CO-C4-C; alkyl
8) CO-C;-C; cycloalkyl
9) CO-aryl,
10) CO-heteroaryl,
11) CO-heterocyclyl,
12) C(O)Y-C4-Cs alkyl
13) C(0O)Y-C;-C; cycloalky!
14) C(O)Y-aryl,
15) C(O)Y-heteroaryl, or
16) C(O)Y-heterocyclyl,
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13) (O Y-C 3-C7 cycloal kyl 14) C(0)Y-aryl, 15)
C(O Y-heteroaryl, or 16) C(O Y-heterocyclyl, wherein

wao b@7aldsys and the cycl oal kyl are optionally PCT/CA2007/000627
substituted with one or nore R15 substituents, and the

aryl, heteroaryl, heterocyclyl, and bi phemyly2KE L80003186WO

oG R30S LRl BRSPS, sl e o more &
subsititueptse anditherarylohataioatyl, theéejoeubb'l sod Meﬁyﬂram eptionally substituted
wntﬁ'oﬁe‘aF m%f‘élgm Sérﬁ’g het erocyclic ring optionally

Wt

stitute one 'or nore R20 substituents; R15 Js
NC2, 2) CN, 3) hal ogen, 4) Cl- C6 al kyl, 5) C3- 7

or ﬁy' “Qnﬂewh(}qge He} witR bRt dden dtdmab Whichhey %rb BoREEY form Pive, six or

seven membered heterocycllc ring optionally substituted with one or more R®

substituents;

R%is

1) NO,,

2) CN,

3) halogen,

4) C1—C;s alkyl,

5) Cs—C; cycloalkyt,

6) haloalkyl,

7) aryl,

8) heteroaryl,

9) heterocyclyl,

10) OR",

11) S(O)R",

12) NR""R"?,

13) COR',

14) CO,R™,

15) CONR''R", or

16) S(0),NR"'R™,
wherein the aryl and heteroaryl are optionally substituted with one or more R

substituents;

R% s
1) NO,,
2) CN,
3) Ns,
4) B(OH).,
5) adamantyl,

6) halogen,
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10 OR10, H) S(OnNRIO , 12) NRL1R12 , 13) COR10, 14)
CO2R14, 15) CONR11R12 , or 16) S(OnNRL 1R12 , Docket

W07 830031860 wherein the aryl and het er oarpCT/@A2007/000627
optionally substituted with one or nore R10

s 5 it oheh, o Gyl D o
ycl'oal'kyl 9) aryl, 10) heteroaryl,

8) C;~C; cycloalkyi,

9) aryl,

10) heteroaryl,

11) heterocyclyl,

12) fused phenyl heterocyclyi,

13) haloalkyl,

14) OR',

15) SR,

16) S(O).R™,

17) NR'"R"™, or

18) COR',
wherein the alkyl, the aryl, the heteroaryl, the heterocyclyl, and the cycloalky! are
optionally substituted with one or more R substituents.

22. A method of treating and/or prophylaxis of neuropathic pain, comprising:
administering to a subject suffering from neuropathic pain, in combination, a compound of
Formula I,
R5
A J’L N\ _Reé
S N
I

or a salt thereof,

wherein:

nis1or2;

m is an integer from 0 to 22;
s is an integer from 0 to 6;

p is an integer from O to 1,

YisNH, OorS;
A is —=S(0),NR'R?

R'and R? are independently selected from:
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11) heterocyclyl, 12) fused phenyl heterocyclyl, 13)

hal oal kyl, 14) OR10 , 15) SR10, 16) S(O nR10, 17)
WORDIRIB1S or 18) CORLO, wherein the al kyl, theCEHCKRG07/000627

the heteroaryl, the heterocyclyl, and the cycl oal kyl

are optionally substituted with one or morg &R0, L80003186WO

subq Htuents; for the treatnment and/or prophylaxis of

neuropathic pain in a subject. 29. Use of a compound

of ?bEmFPea?WY' ar or a salt thereof, wherein: Docket No.

LB0GPBISMAO n is 1 or 2; mis an |nteger fromO to 22;

s is an integer fromOoO to 6; pis an integer fromO to

1; Yis NH Oor S

Ris

1) C—Cs alkyl,

2) aryl,

3) heteroaryl,

4) (CH,)s-(C(0))p-(OCH,CH2)mOR'; or

5) C;—Ce alkyl-NR''R"?,
wherein alkyl is optionally substituted with one or more R" substituents; and aryl and
heteroaryl are optionally substituted with one or more R? substituents;

R%is:
1) H,
2) halogen,
3) C1—Cq alkyl,
4) phenyl,
5) S-aryl, or
6) S-heteroaryl,
wherein the aryl and the heteroaryl are optionally substituted with one or more R

substituents;

R%is
1) haloalkyt,
2) adamantyl,
3) aryl,

4) heteroaryi,

5) fused phenyl-cycloalkyl substituted with alkyl, or

6) fused phenyl-heterocyclyl optionally substituted with cycloalkyl,
wherein the aryl and the heteroaryl are optionally substituted with one or more
substituents independently selected from R%;

R is
1) C1-Ce alkyl,
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Ais -S(O 2NR1R2; Rland R2 are independently sel ected
from 1) H 2) Cl- C6 alkyl, or 3) CCOR4; R4 is | )

w@sogiiB1al kyl , 2) aryl, 3) heteroaryl, 4) PCT/CA2007/000627
(CH2)s- (C(O) p- (OCH2CH2) NOR10; or 5) Cl- C6 al kyl -

1R12, wherein alkyl is optionally substit Udo%ﬁet‘No &096@86\,\,0
or @?be_CRJ& 5 tituents; and aryl and heteroaryl are

optlonall ituted with one or nore R20
sub3$t helga V‘s R5 is: 1) H 2) halogen, 3) Cl- C6
al ky{b Cz-@e a%ﬁ?l}" , 5) S-aryl, or 6) S-heteroaryl,
5) C,-Cs alkynyl;
6) Cs-C; cycloalkenyl,
7) aryl,
8) heteroaryl, or
9) heterocyclyl,
wherein the alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl are optionally substituted with
one or more R" substituents, and the aryl, heteroaryl, heterocyclyl, and biphenyl are

optionally substituted with one or more R?® substituents;

R' and R" are independently selected from:

1) C4-Cq alkyl,

2) C;3-C; cycloalkyi,

3) haloalkyl,

4) aryl,

5) heteroaryl,

6) heterocyclyt,

7) CO-C4-Cs alkyl

8) CO-C;-C; cycloalkyl

9) CO-aryl,

10) CO-heteroaryl,

11) CO-heterocyciyt,

12) C(0O)Y-C4-Cs alkyl

13) C(O)Y-C;-C; cycloalkyl

14) C(O)Y-aryl,

15) C(O)Y-heteroaryl, or

16) C(O)Y-heterocyclyl,
wherein the alkyl and the cycloalkyl are optionally substituted with one or more R*
substituents, and the aryl, heteroaryl, heterocyclyl, and biphenyl are optionally substituted

with one or more R? substituents;
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wherein the aryl and the heteroaryl are optionally

substituted with one or nore R20 substituents; R6 is
waoohalssat kyl , Docket No. L80003186WD 2) adanmanegi/CA3)07/000627

aryl, 4) heteroaryl, 5) fused phenyl -cycl oal kyl

substitut ed with alkyl, or 6) fused

o« R A Bl R o oo
sent memaeﬂeyl r@tajed:ychmtl@ommallmsmutadwm anebm mare &4
SR 5! 2 cyel oal kyl , 3) hal oal kyl, ) Cézc‘és
al kenyl ; 5) C2-C6 al kynyl; 6) C5-C7 cycl oal kenyl, 7)

RBEY! 8) het eroaryl, or

1) NO;,

2) CN,

3) halogen,

4) C,—C; alkyl,

5) Cs—C; cycloalkyl,

6) haloalkyl,

7) aryl,

8) heteroaryl,

9) heterocyclyl,

10) OR™,

11) S(O).R",

12) NR""R"?,

13) COR',

14) CO,R™,

15) CONR"'R'?, or

16) S(O).,NR'"R™?,
wherein the aryl and heteroaryl are optionally substituted with one or more R

substituents;

R¥is
1) NOy,
2) CN,
3) N,
4) B(OH).,
5) adamantyl,
6) halogen,
7) C—Cq alkyl,
8) Cs—C; cycloalkyl,
9) aryl,
10) heteroaryl,
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9) heterocyclyl, wherein the al kyl, cycloal kyl,
al kenyl, al kynyl, cycl oal kenyl are optionally

westi3u ed with one or nore R15 substituent sSPCHEHOA2(0M000627

aryl, heteroaryl, heterocyclyl, and bi phenyl are

optional Iy substituted with one or nore R?E?} No. L80003186WO
subqq ,t‘é{ 1) Rl 1 and R12 are independent )(/:kestelo'ect ec?
? %gcl

al kyl, 2) C3-C7 cycloal kyl, 3)
haI da)ﬂuyded Pmnyahgtbrocsf)lylheteroaryl 6) heterocyclyl, 7)
{’Lh ,k | 8) CO C3-C7 cycl oal kyl 9) CO-aryl, 10)
COhe roaryl 11) CO heterocyclyl, 12) C(OY-C 1-C6
al ky#DBKet No. L80003186W0 13) C(O) Y- C3- C7 cycl oal kyl
14) 1%9@6— aryl, 15) C(O Y-heteroaryl, or
16) S(0O).R",
17) NR''R", or
18) CORY,
wherein the alkyl, the aryl, the heteroaryl, the heterocyclyi, and the cycloalkyl are

optionally substituted with one or more R'® substituents.

and another agent, in a therapeutically effective amount sufficient to cause reduction of

the pain.

23. A method of treating and/or prophylaxis of neuropathic pain, comprising:

administering to a subject suffering from neuropathic pain, in combination, a composition,
according to claim 21, and another agent, in a therapeutically effective amount sufficient to

cause reduction of the pain.

24, The method, according to claims 22 and 23, in which the another agent is an

active analgesic agent

25. The method, according to claim 24, in which the analgesic agent is an opioid

anaigesic agent, paracetamol, aspirin or the NSAIDs.

26. The method, according to claims 22 and 23, in which the other agent is an

antidepressant, an anti-convulsant, or a local anesthetic.

27. A method of treating and/or prophylaxis of neuropathic pain, comprising:
administering to a subject suffering from neuropathic pain, a therapeutically effective
amount of one or more acylated and non-acylated imidazo[2,1-b]-1,3,4-thiadiazole-2-

sulfonamide compounds of Formula |

28. Use of a compound of Formula I
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16) C(0)Y-heterocyclyl, wherein the alkyl and the

cycl oal kyl are optionally substituted with one or nore
WRI®7314388 i t uents, and the aryl, heteroaryl, PCT/CA2007/000627

het erocycl yl, and bi phenyl are optionally substituted

wth one or nore R20 substituents; or R1 J%CQ:QQI\B.]'@BOOOM%WO
together with the nitrogen atomsto which they are

bonded forma five, six or, seven nenbered heterocyclic

ring optionally substit Lg@gﬁ%\ gee or nore R20

substituents; R15 is | E =¢) CN, 3) hal ogen, 4)
Cl- C6 alkyl, 5 C3- C7 cycl qal kyl, 6) hal oal kyl, 7)
aryl, 8) heteroaryl, 9) heterocyclyl, 10 OR1I0O , H)

or §ak tiet€of, 12) NR11R12 ,
wherein:

nis 1 or2;

m is an integer from 0 to 22;

s is an integer from 0 to 6;

p is an integer from 0 to 1;

YisNH,OorS;
Ais —S(0)NR'R?;

R"and R? are independently selected from:
1) H,
2) C4—Cs alkyl, or
3) C(O)R%;

R'is

1) C—Cy; akkyl,

2) aryl,

3) heteroaryl,

4) (CHz)s~(C(0)),-(OCH,CH,)mOR™; or

5) C,—Cs alkyl-NR''R"%,
wherein alkyl is optionally substituted with one or more R substituents; and aryl and
heteroaryl are optionally substituted with one or more R? substituents;

R®is:
1)H,
2) halogen,
3) C,—Cs alkyl,
4) phenvyi,
5) S-aryl, or
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13) COR10, 14) CO2R14 , 15) CONR11R12 , or 16)

S(O nNNR11R12, wherein the aryl and heteroaryl are
wopioromsig y substituted with one or nore RLO PCT/CA2007/000627

substituents; R20 is | ) NO2, 2) CN, Docket No.

L80003186WO 3) N3, 4) B(OH) 2, 5) adamantylpocke} No.L80003186WO

hal Qgglhete?éa - C6 aI kyl, 8) C3- C7 cycl oal kyI 9)

aryl, 10) heteroaryl, 11) heteroc

whgwgh\yp and pad ét@g,@qatyqoaryl 81e q@p@@\y@%stltgted wnt% one or (ren%re R?

substituents;

R®is

1) haloalkyl,

2) adamantyl,

3) aryl,

4) heteroaryl,

5) fused phenyl-cycloalkyl substituted with alkyl, or

6) fused phenyli-heterocyclyl optionally substituted with cycloalkyl,
wherein the aryl and the heteroaryl are optionally substituted with one or more

substituents independently selected from R*;

R is

1) C;-Cq alkyl,

2) C;-C; cycloalkyl,

3) haloalkyl,

4) C,-Cq alkenyt;

5) C,-Cs alkynyl;

6) Cs-C; cycloalkenyl,

7) aryl,

8) heteroaryl, or

9) heterocyclyl,
wherein the alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyi are optionally substituted with
one or more R'® substituents, and the aryl, heteroaryl, heterocyclyl, and bipheny! are
optionally substituted with one or more R substituents;

R and R'? are independently selected from:
1) C1-Cs alkyl,
2) C;-C; cycloalkyl,
3) haloalkyl,
4) aryl,
5) heteroaryl,

6) heterocyclyl,
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14) OR10 , 15) SR10, 16) S(OnR10, 17) NR11R12, or 18)
COR10 , wherein the alkyl, the aryl, the heteroaryl,

wao b@7hetses ocycl yl, and the cycl oal kyl are optiPCEICA007/000627
substituted with one or nore R15 substituents; in the
manuf acture of a nedi cament for the treat nBsdke@NEIL85003186WO
prop?)}(t@-)ﬂ}-&s(ﬂkyneuropathi C pain in a subject. 30. Use

ti f a compound of Formula I: | or a
sal )m?jégg &H@? nis 1lor 2, mis an integer
frorB)GCCD-@ryZZ sis anlnteger from0t06 pis an
|nte omO to 1; Yis NH, O or S;Docket No.

L 80003 ESheIRAG -S(O 2NRLR2; Rland R2 are
i ndep¢@denétesocgeyiect ed from

12) C(O)Y-C,-Cq alkyi

13) C(O)Y-C5-C; cycloalkyl

14) C(O)Y-aryl,

15) C(O)Y-heteroaryl, or

16) C(O)Y-heterocyclyl,
wherein the alkyl and the cycloalkyl are optionally substituted with one or more R'®
substituents, and the aryl, heteroaryl, heterocyclyl, and biphenyl are optionally substituted
with one or more R? substituents;

or R" and R" together with the nitrogen atom to which they are bonded form a five, six or
seven membered heterocyclic ring optionally substituted with one or more R%
substituents;

R is
1) NO;,
2) CN,
3) halogen,
4) C,—C; alkyl,
5) C5—C; cycloalkyl,
6) haloalkyl,
7) aryl,
8) heteroaryl,
9) heterocyclyl,
10) OR",
11) S(O).R",
12) NR""R"?,
13) COR',
14) CO,R"™,
15) CONR''R"?, or
16) S(O).NR''R"?,
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") HL 2) Cl- C6 alkyl, or 3) C(OR4; R4 is | ) Cl-
C18 al kyl, 2) aryl, 3) heteroaryl, 4)

W BH2)NB3{LC( O) ) P- (OCH2CH2UCR 10; or 5) Cr-C 6 ab®yCANRIAR00627

1R12, wherein alkyl is optionally substituted with one

or nore R15 substituents; and aryl and het psskafNg. L8I0®3186WO

whepein dina bty arsdibetéiotnd e optibhalyrsibetituted ieth A8 or more R™°
sugg'ﬁé%:r;tts;z;em rs]; R|5 i S: 12 H, 2) hal oge?, 3) Cl- C6
, phenyl, 5) S-aryl, or 6) S-heteroaryl,
wherein the aryl and the heteroaryl are optionally

st}Jsbst ituted with one or nore R20 substituents;

1) NO,,

2) CN,

3) N3,

4) B(OH),,

5) adamantyl,

6) halogen,

7) C1—Cs alkyl,

8) Cs—C; cycloalkyl,

9) aryl,

10) heteroaryl,

11) heterocyciyl,

12) fused phenyl heterocyclyl,

13) haloalkyl,

14) OR™,

15) SR,

16) S(0),R",

17) NR"'R™, or

18) COR",
wherein the alkyl, the aryl, the heteroaryl, the heterocyclyl, and the cycloalkyl are
optionally substituted with one or more R'® substituents;

for the treatment and/or prophylaxis of neuropathic pain in a subject.

29. Use of a compound of Formula I:

or a salt thereof,
wherein:
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R6 is 1) hal oal kyt, 2) adamantyl, 3) aryl, 4)
heteroaryl, 5) fused phenyl -cycl oal kyl substituted
wowaon/1883ks/l , or 6) fused phenyl - heterocyclyl opeT/OA2107/900627
substituted with cycl oal kyl , Docket No. L80003186WD
wherein the aryl and the heteroaryl are opjobinfRbli¥0003186WO
niSHRssituted with one or nore substituents
| ndependent |y sel ected fromR20; R10 is 1) Cl1-C6
m igRRyntegen)franB06Y2%ycl oal kyl , 3) hal oal kyl, 4) C2-C6

Sisggr,{;iﬁfgégsfrﬁ% d®eb al kynyl; 6) C5-C7 cycloal kenyl, 7)

| eteroaryl, or 9) heterocyclyl, wherein the
p isadrkiptegee fromdaloky| ,  al kenyl, al kynyl, cycl oal kenyl are
optionally substituted with

YisNH,OorS;
Ais —=S(O),NR'R%;

R'and R? are independently selected from:
1) H,
2) C,—Cs alkyl, or
3) C(O)R*:

R'is

1) C1—Css alkyl,

2) aryl,

3) heteroaryl,

4) (CH,)e-(C(0))p-(OCH,CH,)OR"; or

5) C;—Cs alkyl-NR''R",
wherein alkyl is optionally substituted with one or more R substituents; and aryl and
heteroaryl are optionally substituted with one or more R? substituents;

R is:
1) H,
2) halogen,
3) C1—C; alkvt,
4) phenyl,
5) S-aryl, or
6) S-heteroaryl,
wherein the aryl and the heteroaryl are optionally substituted with one or more R

substituents;

R®is
1) haloalkyl,
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one or nore R15 substituents, and the aryl,

heteroaryl, heterocyclyl, and bi phenyl are optionally
wGeasnigswe ed with one or nore R20 substit uent SPCRCA200Md00627

R12 are independently selected from | ) Cl1-C6 al kyl,

2) C3-C7 cycloal kyl, 3) hal oal kyl, 4) arleocﬁgtNo L80003186WO
8)

het %Qé‘érﬁéntyl(s) heterocyclyl 7) COC 1-C6 al kyl
C/ cycl oal kyl 9) COaryI 10) CO heteroaryl, 11)

coﬁéa@rocyclyl 12) C(OY-C 1-C6 al kyl 13) C(OY-C

3 CZ etRAnky!l 14) C(O Y-aryl, 15) C(0)Y-heteroaryl,
23? Cé é -heterocycl yl, Docket No. L80003186WD

V\/ne|5é uge efb){H@yfF'O%l'ﬁ\dI subgtituied WKyl Oar e opt i onal | y

subg} fskd BHeMYIhBtePRS cOf oftiBRAIyRLBstituted with cycloalkyl,

wherein the aryl and the heteroaryl are optionally substituted with one or more

substituents independently selected from R%;

R s

1) C4-Cs alkyl,

2) C5-C; cycloalkyl,

3) haloalkyl,

4) C,-Cq alkenyl;

5) C,-Cs alkynyl;

6) Cs-C; cycloalkenyl,

7) aryl,

8) heteroaryl, or

9) heterocyclyl,
wherein the alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl are optionally substituted with
one or more R substituents, and the aryl, heteroaryl, heterocyclyl, and bipheny! are
optionally substituted with one or more R? substituents;

R" and R are independently selected from:
1) C4-Cq alkyl,
2) C;-C; cycloalkyl,
3) haloalkyl,
4) aryl,
5) heteroaryl,
6) heterocyclyl,
7) CO-C,4-Ce alkyl
8) CO-C;-C; cycloalkyl
9) CO-aryl,
10) CO-heteroaryl,
11) CO-heterocyclyl,
12) C(0O)Y-C4-Cg alkyl
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substituents, and the aryl, heteroaryl, heterocyclyl,
and bi phenyl are optionally substituted with one or

wOoreee/ 1 3M substituents; or R11 and R12 toget hePCTHCARN07/000627

the nitrogen atomto which they are bonded form a

five, six or seven nmenbered heterocyclic rdog%mo 180003186WO

opt i S with one or nore
subgtg??{%)ﬁ%uéﬁ&lyddé‘@ﬂ) NC2, 2) CN, 3) haI ogen, 4)
Cl- 1@3C('Q)R’yﬂr¥| 5) C3- C7 cycloal kyl, 6) hal oal kyl, 7)
aryhs %9 'or 9) heterocyclyl 10 OR10 , H)
S(O n)Rl 12 N 1R12 , 13) COR10 , 14) CO2R14,

16) C(O) Y-heterocyclyl
wherein the alkyl and the cycloalkyl are optionally substituted with one or more R'

substituents, and the aryl, heteroaryl, heterocyclyl, and biphenyl are optionally substituted

with one or more R% substituents;

or R" and R together with the nitrogen atom to which they are bonded form a five, six or

seven membered heterocyclic ring optionally substituted with one or more R?
substituents;

R"%is

1) NO;,

2) CN,

3) halogen,

4) C,—Cq alkyl,

5) C3—C; cycloalkyl,

6) haloalkyl,

7) aryl,

8) heteroaryl,

9) heterocyclyl,

10) OR™,

11) S(O).R",

12) NR"R",

13) COR',

14) CO,R™,

15) CONR''R'?, or

16) S(O).NR"'R™,
wherein the aryl and heteroaryl are optionally substituted with one or more R™
substituents;
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15) CONR11R12 , or

16) S(O nNR11R12, wherein the aryl

and heteroaryl are optionally substituted with one or
wOoroog/1 B8 substituents; R20 is | ) NO2, 2) CN, PGI/CA307/000627
4) B(OH)2, 5) adamantyl, 6) hal ogen, Docket No.

L80003186WD 7) Ci-

C6 al kyl, 8) C3- C7 Cy?%o@?édlgbg'dwo%swswo

aryl3,)N}O) heteroaryl, 11) heterocyclyl, 12
phenyl “heterocyclyl, 13) hal oal kyl, 14) OR10, 15)

SR1@) B(OH),
5) adamantyl,

6) halogen,

7) C—Cg alkyl,

8) Cs~C; cycloalkyl,
9) aryl,

10) heteroaryl,

11) heterocyclyl,

12) fused phenyl heterocyclyl,

13) haloalkyl,
14) OR™,

15) SR,

16) S(O)R™,
17) NR"'R™, or
18) COR'",

wherein the alkyl, the aryl, the heteroaryl, the heterocyclyl, and the cycloalkyl are
optionally substituted with one or more R"’ substituents;

in the manufacture of a medicament for the treatment and/or prophylaxis of neuropathic

pain in a subject.

30. Use of a combination of a compound of Formula :

or a salt thereof,

wherein:

nis1or2;

m is an integer from 0 to 22;
s is an integer from O to 6;

p is an integer from 0 to 1;

Yis NH, OorS;

RS
N~
N7
A J¥R6
SJQN

92



10

15

20

25

30

16) S(OnR10 , 17) NR11R12 , or 18) COR10, wherein the

al kyl, the aryl, the heteroaryl, the heterocyclyl, and
wo b@7ayssioal kyl are optionally substituted w tPCDO82007/000627

nore R15 substituents; and another agent, for the

treatment and/or prophyl axis of neuropat hifyckaiNg. [ gdo68186WO

subject. 3 1. Use of a conbination of a conpound of

_Forngla L., 1 or a salt thereof, wherein: nis 1 or 2;
AlRPOENR Rt eger from0 to 22; s is an integer fromoO

to 6; pis an integer fromO to 1; Yis NH Oor S A

1S gég)% 2NR1R2; Rland R2 are independently sel ected
RIAP R B oderaudentysepigptadss®s 1) H, 2) Cl- C6 al kyl, or

3) G§Q)R4;

2) C,—Cs alkyl, or

3) C(O)R%

R*is

1) C1—Cy3 alkyl,

2) aryl,

3) heteroaryl,

4) (CH,)s~(C(0)),-(OCH.CH2)OR'; or

5) C1~Cs alkyl-NR''R"2,
wherein alkyl is optionally substituted with one or more R* substituents; and aryl and
heteroary! are optionally substituted with one or more R® substituents;

R is:
1) H,
2) halogen,
3) C—=Cs alkyl,
4) phenyl,
5) S-aryl, or
6) S-heteroaryl,
wherein the aryl and the heteroaryl are optionally substituted with one or more R*

substituents;

R%is
1) haloalkyl,
2) adamantyl,
3) aryl,
4) heteroaryl,
5) fused phenyl-cycloalkyl substituted with alkyl, or
6) fused phenyl-heterocyclyl optionally substituted with cycloalkyl,
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R4 is 1l ) CG-C 18 alkyl, 2) aryl, 3) heteroaryl, 4)

(CH2)s-(C(O ) p- (OCH2CH2) nOR10; or 5) C-C6 alkyl-NR 1
waRrb2/1183wherei n al kyl is optionally substitut ePCIMCARN07/000627

one or nore R15 substituents; and aryl and heteroaryl

are optionally substituted with one or norgk4dNo. L80003186WO

wh%két?rﬂﬂet é’f?lrﬁn‘éj thgﬁeﬂe?oarﬂ)aré'bpt%}\ali'yasldbgﬁtﬂted?v)nth% dF@nore

S-aryl S- het eroaryl
SUM@F%’G‘WW%‘*WW W"‘%@O’ﬁ& er oaryl are optionally

substituted with one or nore R20 substituents; R6 is
R“;L) hal oal kyl , 2) adamantyl,
is

1) C4-Cs alkyi,

2) C5-C; cycloalkyl,

3) haloalkyl,

4) C,-C; alkenyl;

5) C,-Cq alkynyl;

6) Cs-C; cycloalkenyl,

7) aryl,

8) heteroaryl, or

9) heterocyclyl,
wherein the alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl are optionally substituted with
one or more R substituents, and the aryl, heteroaryl, heterocyclyl, and biphenyl are
optionally substituted with one or more R% substituents;

R and R'? are independently selected from:
1) C4-Cs alkyl,
2) C;-C; cycloalkyl,
3) haloalkyil,
4) aryl,
5) heteroaryl,
6) heterocyclyl,
7) CO-C4-Cs alkyl
8) CO-C;-C; cycloalkyl
9) CO-aryl,
10) CO-heteroaryl,
11) CO-heterocyclyl,
12) C(O)Y-C4-Cq alkyl
13) C(O)Y-C;-C; cycloalkyl
14) C(O)Y-aryl,
15) C(O)Y-heteroaryl, or
16) C(O)Y-heterocyclyl,
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3) aryl, 4) heteroaryl, 5) fused phenyl-cycl oal kyl
substituted with alkyl, or 6) fused

w@b@ngissnet er ocycl yl optionally substituted w PET/CA2007/000627
cycl oal kyl, wherein the aryl and the heteroaryl are

optional Iy substituted with one or nore suyRgidigarbhsos186wWO
whbféﬂrﬁﬁ%rﬁﬂ@%ﬂ\d’ th‘éQ!y@l%lﬁg aré 9%0%@51 suBbEtuted with org-or(?ﬁore R15

SUtPﬁé'FL)t(?&FSr(ﬁﬂd the) arglp betgraanit, éﬁa}t,eproc yl, @@d @@hé%ﬁlia%; ppty q;Dally substltuted

wﬂ%h@&ﬁ%?éﬁa’lsiﬁﬁgﬁ&bent@ aryl, 8) heteroaryl, or 9)
heterocyclyl, wherein the aIkyI cycloalkyl, al kenyl ,

al kynyl , cycl oal kenyl are opti onal | y substituted with

or R"%n@rRmﬁfg‘étrB? With W%ﬁllf&?@mtém t@%ﬁ\hﬁeyaér)é' bonded form a f;/ve six or

heteroaryl’, heterocycl P are option
SexTeTbeIEe deliromChiinasptippaly sepet @ssmﬁhtqs@rﬂrénorﬁeﬁl and
sublitiedtse | ndependently sel ected from

R is

1) NO,,

2) CN,

3) halogen,

4) C1—C; alkyl,

5) C;—C; cycloalkyi,

6) haloalkyl,

7) aryl,

8) heteroaryl,

9) heterocyclyl,

10) OR",

11) S(O)}.R"™,

12) NR"'R"?,

13) COR'",

14) CO,R™,

15) CONR''R", or

16) S(O).NR"'R",
wherein the aryl and heteroaryl are optionally substituted with one or more R'"

substituents;

R% is
1) NO,,
2) CN,
3) N3,
4) B(OH),
5) adamantyl,

6) halogen,
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I ) C1-C6 al kyl, 2) C3-C7 cycloal kyl, 3) hal oal kyl, 4)
aryl, 5) heteroaryl, 6) heterocyclyl, 7) CO Cl-C6

wa@bkdyh18)8 CO C3- C7 cycl oal kyl 9) CO aryl, 10) PCT/CA2007/000627

CO heteroaryl, 11) CO heterocyclyl, 12) C(OY-C 1-C6

al kyl 13) C(OY-C 3-C7 cycloal kyl 14) C(O)q%bgg\kﬁg,rl_gbﬁamgswo

C( OpYchatefapryl, or 16) C(O Y-heterocycly
t he ZI f(?lss a@g the cycl oal kyl are optionally
sub$i Cettrerckpplkd. one or nore R15 substituents, and the

arylg)a,lg;pter oaryl, heterocyclyl, and bi phenyl are

optional'ly substituted with one or nore R20
subdf) heteivesd.Docket No. L80003186WD or Rl 1 and R12

t oget Ngdieitldiit he nitrogen atomto which they are
bondegl.%e n*ée]lyﬁ‘ive, six or
12) fused phenyl heterocyclyl,

13) haloalkyl,

14) OR'",

15) SR,

16) S(0).R',

17) NR"'R", or

18) COR',
wherein the alkyl, the aryl, the heteroaryl, the heterocyclyl, and the cycloalkyl are
optionally substituted with one or more R substituents; and another agent, for the
treatment and/or prophylaxis of neuropathic pain in a subject.

31. Use of a combination of a compound of Formula I:
R5
N-
N7
A RS
SJ\N
I

or a salt thereof,
wherein:
nis 1or2;

m is an integer from 0 to 22;
s is an integer from 0 to 6;

p is an integer from O to 1;
Y is NH, O or S;

A is —-S(O),NR'R?;

R'and R? are independently selected from:
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seven nenbered heterocyclic ring optionally
substituted with one or nore R20 substituents; R15 is

wo 2007MEB18 2) CN, 3) hal ogen, 4) Cl- C6 al kyl, BQT/C32000600627
cycl oal kyl, 6) haloal kyl, 7) aryl, 8) heteroaryl, 9)
heterocyclyl, 10 OR10 , H) S(OnR10 , 13, .NRARe3003186WO
13) 1 0, 14) CO2R14 , 15) CONR11R12 , or 16)
S(OnNNRL 1R12, wherein the aryl and heteroaryl are
opt i2dfatPealliStit uted with one or nore R10

3) C(O)R%

R'is

1) Ci—Cig alkyl,

2) aryl,

3) heteroaryl,

4) (CH,)s«(C(0)),-(OCH,CH,)»OR™; or

5) C1—Cs alkyl-NR"'R™2,
wherein alkyl is optionally substituted with one or more R'® substituents; and aryl and
heteroaryl are optionally substituted with one or more R% substituents;

R’ is:
1)H,
2) halogen,
3) C—Ce alkyl,
4) phenyl,
5) S-aryl, or
6) S-heteroaryl,
wherein the aryl and the heteroaryl are optionally substituted with one or more R*°

substituents;

R®is

1) haloalkyl,

2) adamantyl,

3) aryi,

4) heteroaryl,

5) fused phenyl-cycloalkyl substituted with alkyl, or

6) fused phenyl-heterocyclyl optionally substituted with cycloalkyl,
wherein the aryl and the heteroaryl are optionally substituted with one or more
substituents independently selected from R%;

R is
1) C1"C6 alkyl,
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substituents; R20 is | ) NO2, 2) CN, 3) N3, 4) B(OH) 2,

5) adamantyl, 6) hal ogen, 7) Cl- C6 alkyl, 8) C3- C7
weywrossksy/ |, 9) aryl, 10) heteroaryl, Docket NOPCT/CA2007/000627

L80003186WD 11) heterocyclyl, 12) fused phenyl

het erocyclyl, 13) hal oal kyl, 14) OR10, 15)D§l&t(ho,_ Lékﬁb3186WO
S( O RLEcydibhiklR11R12 , or 18) COR10,

3) haloalkyl,

4) C,-Cq alkenyl;

5) C,-Cs alkynyl;

6) Cs-C; cycloalkenyl,

7) aryl,

8) heteroaryl, or

9) heterocyclyl,
wherein the alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl are optionally substituted with
one or more R substituents, and the aryl, heteroary!, heterocyclyl, and biphenyl are
optionally substituted with one or more R substituents;

R' and R' are independently selected from:

1) C4-Cq alkyl,

2) C5-C; cycloalkyl,

3) haloalkyt,

4) aryl,

5) heteroaryl,

6) heterocyclyl,

7) CO-C,-Cq alkyl

8) CO-C;-C; cycloalkyl

9) CO-aryl,

10) CO-heteroaryl,

11) CO-heterocyclyl,

12) C(O)Y-Cy-Cq alkyl

13) C(O)Y-C;-C; cycloalkyl

14) C(O)Y-aryl,

15) C(O)Y-heteroaryl, or

16) C(O)Y-heterocyclyl,
wherein the alkyl and the cycloalkyl are optionally substituted with one or more R'™
substituents, and the aryl, heteroaryl, heterocyclyl, and biphenyl are optionally substituted

with one or more R% substituents:
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wherein the alkyl, the aryl, the heteroaryl, the

heterocyclyl, and the cycl oal kyl are optionally
weumstigsus ed with one or nore R15 substituent SPCEHOA2007/000627

anot her agent for the manufacture of a medi canent for

the treatnment and/or prophylaxis of neuropathifcREbH3186WO
or R" a’hdwbko%% her %h t@l‘ﬁ H&&w atBn W\ic‘ﬂghé ?]rﬁlb%h%d fofm a2ﬁ?</e six or

e conpound 1S ap armaceutlg(g
se‘eﬁwegvb@leé hgmr@qycmanngrmtloug ' subsiitutediwilg ang of Imarenik 28,
sutsstityedts; of 3 1, in which the conpound of Formula |
|ncl1 udes corrpounds of Fornmula la: la or a salt
thereof, wherein Rl, R2, R5 and R6 are as defined in
R'Tkaim1l. 34. The use, according to claim33, in which
Rland R2 are individually selected fromthe group
condiNfeng of H, methyl, ethyl, propyl, and butyl. 35.
The Vﬁﬁ according to clai m 34, in which Rland R2 are
botﬁ 36. The use, according to claim 33, in which
R2 Bthaﬂbm RlL is CCOR4. 37. The use, according to
cl algb digwhich RS is H Cl-C6 al kyl or phenyl. 38.
acc?'drdi ng to claim37, in which R5 is
H D5LRetC/ycloalBP003186W0 39. The net hod, accor di ng to
cl abfﬁ%éalkyln which R6 is 1) hal oal kyl, 2) adamant yl ,
7)ary|
8) heteroaryl,
9) heterocyciyl,
10) OR™,
11) S(O).R',
12) NR"'R'?,
13) COR',
14) CO,R",
15) CONR''R"?, or
16) S(0).NR''R"?,
wherein the aryl and heteroary! are optionally substituted with one or more R™

substituents;

R% js
1) NO,,
2) CN,
3) Ns,
4) B(OH),,
5) adamantyl,
6) halogen,
7) C1—C; alkyl,
8) C;—C; cycloalkyl,
9) aryl,
10) heteroaryl,
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4) heteroaryl, 5) fused phenyl -cycl oal kyl substituted

with alkyl, or 6) fused phenyl -heterocyclyl optionally
weawsnigsw ed with cycl oal kyl, wherein the arylP&rdALdo/000627

heteroaryl are optionally substituted with one or nore

substituents independently sel ected from R

use,11zﬁﬂgp&'¥ag to claim39, in which R6 is Qhetm LsbiBs186WO

opti oha ubstituted with one or nmore R20

subd®) tugsedphenythaterorhelyluse, according to claim40, in

whi qlg) oél |sel ected fromthe group consisting

of : Doc . L800031 86WODocket No.

LsoOGB@@é‘i/mﬁvmocket No. L80003186WD 42. The use,

accq ggsﬁ to claim39, in which R6 is heteroaryl,

fuse enyl cycl oal kyl substituted with two or nore

met ) S(}P)@%ﬁs or fused phenyl - heterocycyl substituted

V\Ath7fmﬁh% ane. 43. The use, according to claim 42,

I's selected fromthe group consisting
of : DBLREORNo. L80003186WD 44. The use, according to
e

wh‘é}% f e%&l rtﬁ(?naryﬁ(?hé)lﬁe(}groga l tHe ﬂ?ﬂeﬁﬂ‘y&lpl aﬁd’fﬁgg;gﬁl alkﬁ are
optighally substifted WD pnadc mmﬁaGR mbstmwts 49d am%er &Bant fas@he

ma%éfacé_gg ’o&%?ﬂoerd?c%q'lf%?ﬁ)rr] th\f\é]‘:}{ea-ﬁ-rng?]t@?{)on%g%ﬁgg%qg @ EQur‘Bbé\thﬁ)ain ina
sufa'eléti ni stered subcut aneousl y, intranuscul arly,
i ntravenously or orally. 46. The use, according to

claimclains 28, 29, 30 or 3 1, in which the subject
32j s dhe use, according to claims 28, 29, 30 or 31, in which the compound is a

pharmaceutically acceptable salt.

33.  The use, according to claims 28, 29, 30 or 31, in which the compound of Formula |

includes compounds of Formula 1a:

RL \”_</ J\/g-Re

or a salt thereof, wherein R', R%, R® and R® are as defined in claim 1.

34.  The use, according to claim 33, in which R' and R? are individually selected from

the group consisting of H, methyl, ethyl, propyl, and butyl.

- 35. The use, according to claim 34, in which R" and R? are both H.

36. The use, according to claim 33, in which R?is Hand R' is C(O)R*.

37. The use, according to claim 33, in which R% is H, C4-Cs alkyl or phenyl.

38.  The use, according to claim 37, in which R%is H.
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human. 47. The method, according to clains 28, 29, 30

or 31, in which the neuropathic pain is caused by
w@eonrpissial nerve traume, entrapnment neur opat hRCT/Qa2002/000627

transaction, including surgery, causaglia, anputation

and stunp pain, neuroma, and post-choracotyaket R 1180003186WO
30MONTAEHARA BEESAiRY tlcidi 94,40 fhich RO | gnant

nerve/ pl exus 1 nvasfon, 1schemc i1rradiation,

conibalealeylt i ssue di sease, rheumatoid arthritis,

sysbﬁggénéﬁgus eryt hemat osus, polyarteritis nodosa,;

pol yneur opat hi es such as di abetic, alcoholic,

nut Bl @ybnal , anyl oi d, Fabry di sease, chenical (e.g.

cheqpﬁag&gﬂﬁutic agents), idiopathic and AIDS

neuroggthy;’root and dorsal root Eanglion, pr ol apsed

di sk) tsag peersi-eyrloaiiod suhstipied wittbalkylr orgeni nal

neu j L AR St LSy QJ

conoy e pnét Ry ol suBtiE WRn b,
wherginihe asyl @nd e hetaipany ater eptionallyi syhstituiesivd@canesin more

It %g& | 2nx, multiple sclerosis,

su%%ﬁ%@&@éﬁ%%@gé? m‘%ﬁ%é§§ﬁ€%hous mal f or mat i on, Docket

No. L80003186WD Dyscraphism Vitam n B12 deficiency,

he lj i Lt iag Lt heS s rals ;
40,1 a8 De Aoford G cleh 38, N e RBG PPy B9 tutea wit
onggnupenR’’ spbstitierite scl erosis, tubercul ona, tunor, and

syrinx; thalanus injury, such as infarction, tunor,

surgical lesions in main, sensory nucleus, and
41 hembhe asea gecordingrtp chain stobiomhiama%/is iseleatedl frosuthie gagup consisting
0f.infarction, trauma, tunor, and arteriovenous

‘mal formation, painful diabetic peripheral neuropathy,

post-herpetic neuralgia, trigemnal neuralgia,

post -stroke pain, nultiple sclerosisassociated pain,

neur opat hi es-associ ated pain such as in idiopathic or

post-traumati c neuropat hy and nononeuritis,

HI V- associ at ed neuropat hi c pain, cancer-associ ated
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neur opat hi ¢ pain, carpal tunnel-associ ated neuropathic
pai n, spinal cord injury-associated pain, conplex

Wo e@rormsis pai n syndrone, fibronyal gi a-associ at BdI/CA2007/000627
neur opat hi ¢ pain, |unbar and cervical pain, reflex
synpat hi ¢ dystrophy, phantom |inmb syndr opeckatido. ©B09B186WO

chronic and debl l'i gating _condition-associated pain
Fsyndrones. 48R T uord| ng_to claim47, in
whi(ch FheHneur hg ? @\ by di abetic
$ neyr-opat hy. e use acco di o tlains 28, 29,
or 31, in h the conpound of gepgnul a | reduces
Ftacfile aIIodynla 50. The use, according to clains

28, 29, 30 or 3 1, in which the conpound of Fornmul a |

reduces neur onal trophy 5 1. Th se, grdlcry,gs to
%_@Eﬁoéﬁ ang 3 Qﬁth?—@‘m@ ent]fis an

Aet ve anal gesi ent 52. The us accordl ngodto ¢laim

5 i n which the analge5|c agent is an opioid

anal gesic agent, paracetamol, aspirin or the NSAlDs.

1,

The useN accor g t cl@i,ms 30 and 3 1, in which
§ @ dfer~a ent epressant, an

convul sant, or I ocal anest heti c.
%v—@O/\/O\/\O/CHs % = 0/\/0\/©

: N\ /
o

?*@’0/\/\0/\@ EAO—O/\/N\)

OCH3 OCH3
E’Q/O/\/OH ()0 ;OO%OQ
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H,C CH,
CH,
§ OH NHAc
CH;
CHj,
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Cl
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' Br  OCH,
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42, The use, according to claim 39, in which R® is heteroaryl, fused phenyl-cycloalkyl
substituted with two or more methyl groups, or fused phenyl-heterocycyl substituted with
cyclohexane.

43. The use, according to claim 42, in which R® is selected from the group consisting

of:

g N:> HsC Y
S HaC

§_k\;\> §—E§\CH3 W

|
o-N
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44. The use, according to claims 28, 29, 30 or 31, in which the compound is selected
from the group consisting of: compound nos. 12, 154, 21, 155, 24, 156, 30, 157, 49, 158,
52, 159, 563, 160, 81, and 150.

45, The use, according to claims 28, 29, 30 or 31, in which the compound is

administered subcutaneously, intramuscularly, intravenously or orally.

46. The use, according to claim claims 28, 29, 30 or 31, in which the subject is a

human.

47. The method, according to claims 28, 29, 30 or 31, in which the neuropathic pain is
caused by peripheral nerve trauma, entrapment neuropathy, nerve transaction, including
surgery, causaglia, amputation and stump pain, neuroma, and post-choracotomy pain,
mononeuropathies such as diabetic, malignant nerve/plexus invasion, ischemic irradiation,
connective tissue disease, rheumatoid arthritis, systemic lupus erythematosus,
polyarteritis nodosa; polyneuropathies such as diabetic, alcoholic, nutritional, amyloid,
Fabry disease, chemical (e.g., chemotherapeutic agents), idiopathic and AIDS
neuropathy; root and dorsal root ganglion, prolapsed disk/compression, postherpetic or
trigeminal neuralgia, arachnoiditis, root avuision, tumor compression and surgical
rhizotomy; by spinal cord injury such as trauma, transaction, hemisection, Lissauer tract

section, syrinx, multiple sclerosis, tumor compression, arteriovenous malformation,
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Dyscraphism, Vitamin B12 deficiency, hematomyelia, syphilitic myelitis, and Commissural

myelotomy; brain stem injury such as Wallenberg’s syndrome, multiple sclerosis,
tuberculoma, tumor, and syrinx; thalamus injury, such as infarction, tumor, surgical lesions
in main, sensory nucleus, and hemorrahage; corrical/subcorrical injury, such as infarction,
trauma, tumor, and arteriovenous malformation, painful diabetic peripheral neuropathy,
post-herpetic neuralgia, trigeminal neuralgia, post-stroke pain, multiple sclerosis-
associated pain, neuropathies-associated pain such as in idiopathic or post-traumatic
neuropathy and mononeuritis, HIVV-associated neuropathic pain, cancer-associated
neuropathic pain, carpal tunnel-associated neuropathic pain, spinal cord injury-associated
pain, complex regional pain syndrome, fibromyalgia-associated neuropathic pain, lumbar
and cervical pain, reflex sympathic dystrophy, phantom limb syndrome and other chronic

and debilitating condition-associated pain syndromes.

48. The use, according to claim 47, in which the neuropathic pain is caused by diabetic

neuropathy.

49, The use, according to claims 28, 29, 30 or 31, in which the compound of Formula |

reduces tactile allodynia.

50. The use, according to claims 28, 29, 30 or 31, in which the compound of Formula |

reduces neuronal atrophy.

51. The use, according to claims 30 and 31, in which the another agent is an active

analgesic agent

52. The use, according to claim 51, in which the anaigesic agent is an opioid analgesic

agent, paracetamol, aspirin or the NSAIDs.

53. The use, according to claims 30 and 31, in which the other agent is an

antidepressant, an anti-convulsant, or a local anesthetic.
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