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[0004] Drugs that are effective in treating inflammatory and acute pain usually
are not effective in treating more chronic forms of pain. One form of chronic pain arises
after damage to sensory nerves. The experience can range from mild increased sensitivaty
to touch or temperature to excruciating pain. This kind of pain is termed neuropathic since
it is thought to involve an alteration in nervous system function or a reorganization of
nervous system structure.

[0005} Neuropathic pain is both exiremely difficult to manage clinically and

remarkably common.  Approximately 1.5% of the US population may suffer from
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[.0008] . Furt her disclosed herein are nethods f
Sm@rdéawtwg caeQsies aéﬁ‘&l’@lﬁ .héwing Op@PRMOSf ackinifies pﬁeald NPFF2 receptor and
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co AR 3L 08O 250 1 oIS b A SR i e
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di scl osed herein are nethods of identifying a conmpound
N@Q#ich is an agon|st of an NPFF2 receptor t he net hod

ot 008 o R B H TR smedis i e Srve aswoni pain

of iaBy aGdel éﬁrﬁﬁhskr%v«%nté?:ftmé @hbrganism with an effective amount of at least one
compound wherein the compound activates an NPFF2 receptor subtype.

[0009] Also disclosed herein are methods of identifying a compound which is

an agonist of an NPFF2 receptor, the method comprising: contacting said NPFF2 receptor

with at least one test compound; and determining any increase in activity level of said
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ldé%dtﬂ'jba domphinsied Fareulg P MdSygEh FsuhMdbaist off NPFF receptor.

[00615] Further disclosed herein are methods of identifying a compound which is
an agonist of a NPFF2 receptor, the method comprising: contacting the NPFF2 receptor
with at least one compound of Formula I, II, or I, as disclosed herein; and determining

whether satd compound of Formula I, II, or ITI binds to said NPFF2 receptor.



H NN NH2 NH (1) 'TL'T" (H | R6 or a
phar maceutically acceptable salt, ester, am de, or
prodrug thereof, as disclosed herein. 100171 Further
Wogbgq@jlgﬁed are conpounds of Formula 111 (i) Neddus0h/@Gys30
Rla ]1 z i K8 Hor a pharmaceutically acceptable
saI ter o fila &% 1di scl osed
herg??}lﬁ Bri ‘g ﬁ&%&sﬁﬁﬁ%ﬂ{oﬂ%ﬁéﬁ% ngs [0018)
Figure 1 is a baH*grﬁpg conparing paw wi t hdrawal
1

| at ency perwgdSN Figure 2 is a bar ggraph N, NH;
conpari pg. t &n{eshold | evel s. [002 L gur IS\WE

a pgr grap npdﬁlng tail withdgapal gdiH
(in" secg ~~[00211 Figure 4 is a b }

conparing the effect of selective FF2 ref(5

agoni sts on'formal i n-i nduced flinching. | ndcat es p

05 as.canpar ed he formalin- in : .
or g SR GY B DU B GO Sk R Do, sgigfosed herein
Fi ggbﬁlﬁ | SFRRRI QAR 2 QIRFOLAS: SIemdrpEndent
reversal of carrageenan-induced thermal hyperal gesi a.
[0023] Figure 6 is a bar graph shoWj ng gdgse- dependent
reversal of L5/L6 SNL- i nduced tactite allodynia. *
I ndi cates p< _ Hﬁ as conpared o th vehicle-treated
controls. [0024) ?guﬁe\ /I R, ph show ng
dose- dependent reversal o Y9 5/ 16 SNL i nduced tactile
al I odyni a usi ng Conpound 3099.R# Indicates p S 0.05 as
conpared to the vehicle-treated controls. [0025)

orf fihafreacBuiically dbaptapiagptit, shmmgiedosmod@gemm as disclosed herein.

reversal of L5/L6 SNL- |nduced | e.al | odyni a usi ng

dPQRani de. * Indic Dgscapti fhg Dr red to the

vehi [%b?ﬂ]t r eﬁg%qe FonipQ g?aph comparing paw withdrawal latency periods.
[0019] Figure 2 is a bar graph comparing tactile threshold levels.

[0020] Figure 3 is a bar graph comparing tail withdrawal latency perods (in

seconds).

[6021] Figure 4 is a bar graph comparing the effect of selective FF2 receptor
agonists on formalin-induced flinching. * Indicates p < 0.05 as compared to the formalin-
injected vehicle-treated control group in each phase.

[0022] Figure 5 is a bar graph comparing dose-dependent reversal of
carrageenan-induced thermal hyperalgesia.

[0023] Figure 6 is a bar graph showing dose-dependent reversal of Ls/Ls SNL-
induced tactile allodynia. * Indicates p < 0.05 as compared to the vehicle-treated controls.

[0024] Figure 7 is a bar graph showing dose-dependent reversal of Ls/Ls SNL-
induced tactile allodynia using Compound 3099. * Indicates p < 0.05 as compared to the

- vehicle-treated controls.

[6025] Figure 8 is a bar graph showing dose-dependent reversal of Ls/L SNL-

induced tactile allodynia using dPQRamide. * Indicates p < 0.05 as compared to the

vehicle-treated controls.

Detailed Description of the Preferred Embodument
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2005/ 031000 PCT/ US2004/ 031530 [ 00261 Neur opepti de FF
(NPFF) is representative of a famly of endogenously-

WO mapvae®ed peptides that possess RF-am des atect@izbo4/031530
Ctermni and that act as neurotransmtters. NPFF is
pregems)i n Nb@op&tide alr USrepYSERMivISH § Livh25 4 shdbfenously-
the spinal cord, hypothal anus, thal anmus and

cXpieaie s PepHdeon habf pessesst UHtainisies of thhirs Coepnindeand thet act as
. aj .n_vivo.studi es suggest that NPFFE can i
A SR P R T WG B e Py the spina
cofptepsthflbmpai thalahlO24d bIigsensasid O RRPASISET this peptide is to
actions of NPFF coul d be nediated by actions at
magyiat pri@. r &t Epe citwdlies sidged, thatWPEF praotesien - lwolupiredand anti-opioid
wn to exist that are activated by
effrﬁg'gﬁ‘?&r%]ﬁ! r%&?elé(gfo am. and NPFF2,

_ ese receptors, terned NPFFI are
di f {@nant i aflete SoeRfiRSS SPpositt RUBROMINPEECAREYe MiMiated by actions
across organisns. It 1s not known which of these two
at pagedt seeptofre dndacdstvich@ meteiromsipbid kRBForo areviatoivoLs exist that are

f in.  Anat om cal studi | NPEF2
U S L - S
thrié@ihdat edddy Maradss behisnBanokind knsh Rakich b 885 Ral receptors

nucl ei and thal anus suggest that this receptor nay
megigdfisathe achiens w6 VRIEpnveraes ifvims obfpalPRnatemizal brudies showing

. of pajn.. However, wthout coppounds that are
NeEE? Rpfhe RSt ion g oL S DY BT oAl Spi dgrsal oot

ga}fion it o @ntifalRRIE abd i ARRYEEQN hat 8281 i
Therefore, %orrpounds tahat bi nd t%gtﬂe “NPEE2 F%tggg}ta‘t‘;rmedlate t_he

nogeeptiye pehy itycd il T irelaoth demfsurftpaer. Hovestyr, adthout compounds that are
aniinocic iLve c ounds. ldentificatjon of these )

s B0 T TR TAT oSy ok MM (o TR aserton.
ConpagBpls Maverhieenofhseaierad bifiatl,s ksl i
ag{rlm\?gtg the neur ogelgti de Iéléplzbt1 Nﬁ%F@%eﬁgggbt%?eptor are pnme

candedagessi (e fotheh ssturbyu e pawinbdecpfve lcofMRREL) anatifiedi@hes!t these
r ecept or $- ounds that interact with the NPFF2

COW’%%J@gf 5° §1Fg Snf“g CHPRUELE heretof ore  unappr eci at ed
analg@es) C aghiibuhys and-ean f | tk eat s.for .
acu%e_ a]nd chr oﬁr?:uc Spai n.e b‘?’ﬁrgsggg ‘}s{f}éeﬁc‘lvzsttt‘;l ?‘on%?e’r%?/eég' activate  the

neyseptific BF 2apiFFFE atacerisr tehaitve saipheaictiropBbgidesF 0INNAFH2nd related

nists in the treatnent of acute pain and

%gcept gr a%

T HE P o pal P! a%i“??‘ digee ™Y the ARYEZ Beptrsehbms posissnheretofore
Bl achifocr CRLAER, 207 of MARVDEeny K A o i pain

Thdserobesraatpine, haws mactical apdivdishsCOBS SEppRACHe Alse FUSPFF2 receptor
therapjes including the antiviral drugs. [00301 Thus,

agonishs 1B Jhp BerEen bAfgRcs: i andineyeonidlie phircaisedriel @mavena, by diseases

b e gidbkgat : chroni c pai n. Conpounds

Sucse?e%:at |Ev§el’ éﬁrgtzﬁget_eﬁélﬂ-%gl_e?ggrg%{b& %‘F%S rgglleé)_gg?)t?'smge cancer, or

by deticdd Snjtigy fdrrerainpRYaP@ nifRATED @inBdueRt FCdrh D thefapies including
subject with a pharmacol ogically active dose of a

the apipial A hat i nteracts with the NPFF2 recept or

su fo e purpose of controlling pai i t hout
Al g@“@@usi Eghﬁng\}ugn Pngrap%ur? S 4 eme?hods glsglosel?i Werem relate to the
treatment of acute and chronic pain. Compounds selective for the NPFF?2 receptor are
disclosed. ~ Methods for treating pain comprising contacting a subject with a
pharmacologically active dose of a compound that interacts with the NPFF2 receptor

subtype for the purpose of controlling pain without also causing unwanted and dose

limiting side-effects are also disclosed.



limting side-effects are also disclosed. 5 W
20051031000 PCT/ US2004/ 031530 100311 Thus, in a first
aspect, the present invention relates to a nethod of
wo rSibdeyi ng a conpound effective in treati ngp@EEUS2064/031530
conprising contacting the conmpound with an NPFF2
recqphf) angnhetgr MmingpheuRehrshif HOSMRUNRIRENES al @ethod of
the 'NPFF2 receptor. The invention also relates to the
idagdyiaf aapmiPEDe if@tiepioredtmg ipdentonfprising wotapougn the dcohwound with
bind to the NPFF2 receptoy..[00321 I n apot he S
ancHEF B Geceilor Py UFieTTam ey Ri(as 06 caByRp gt 1 BRESRg receptor
THOhvuRARURGabhant As@bf ¢ NPERe rBleplRIif i(?&@l}@i'f}%fg% k&Bpounds that

of an NPFF2 receptor conprising the steps of,
bigd i the NPFH2 aecepoonbi nant cell wth a test conpound,

o RS o Sy T B i
fo Q%Bmé@br% §t§é ko S063 Cc{:'ﬂQ'i)r hayeadiligds gl N%F%C%I?Sﬁ%rﬁ’ﬁﬁsing the

expression from endogenous nucleic acid, and
stéfgtodr m ning the ability of said test conpound to

affect one or .nore activities of said NPFF2 rec ptolg;, i .
and YorpAoNRGLRGi 3 BePPPIgntscel PEE Zpilest ¢ prgpond; gvheren said
reE&ﬁﬁingﬁ%ﬂu&% Qes er_te&%biﬁﬂt dulR& Qdd @FF&SME 's:gi_ddNPFF2 receptor,
receptor activities i1n a cell not conprising sai
progigedrithmantid oeit|deies wti Byvewliarcebmals MPHF? eroegionampression from
nucl ei c acid conprises an NPFF2 receptor nucleic acid
endlegeepeEudleie A dgr oup consisting of a) nucleic acid

of Q | D . L i . i i i ..
L e L R
ofSAiIdNPRERZcéRere pidEompatiae 8bid abHitd wikbirthy aliiliwerf seidaedesmpound to
a receptor having one or nore activities of said NPFF2 .
affest e BRC QNAOE Feecpier achigiss 10 calhpet QudLsing said recombinant
(;(I: aecoé,i des which can hybridi ze under stringent

¢ ¥di°zati on conditions to a conpl emrent of SEQ I D

NO  iherd@03dlrebtmbaahaiic]l ¢ohodi doaiirBes bl 2VANPERZceptor nucleic acid
receptor nucleic acid encodes the amno acid sequence
sedsicted fomOthemradD @ngistingafi ve conprising at | east 20

cont j,guous , Aucl. ' hGh can hybri di ze under

st riﬂgentn%§%??cﬁ§g$|€§ﬁg\q@%%di tions to a conpl enent

of af) | easlcle?Pacs@BhdodiRURe Aufloertd SIBQ IPNCOd] ng t he

am no acid sequence of SEQ ID NO 2. [00341 In _ sone o
enbodi ment derivialiee dergof enrudng sHp secieraytheny syd denvative

el B i BB s R B 3L O R R s
142020 adontigfaist na@otidt Waaht cBYOhybdidideeatider 7 9@ingadt hybridization
| east 800, at | east 900, at |east 1000, at |east 1100,

caditidne &2 carz@lomenitof| 43I0 MDD, at | east 1400, or at
| eastO%ﬁ?}oo or(]:terlt 1l'1'I "e‘é%o'ﬁﬂ%c':n?é?tthg ?\?PF\?QI Eegep%oarnnucleic acid encodes the

amino acid sequence of a SEQ ID NO:2 derivative comprising at least 20 contiguous

fd

nucleotides which can hybridize under stnngent hybridizations conditions to a complement
of at least 20 contiguous nucleotides encoding the amino acid sequence of SEQ ID NO:2.
[0034] In some embodiments, the derivative comprises at least 50, at least 100,
at least 150, at least 200, at Ieast 250, at least 300, at least 350, at least 400, at least 450, at
least 500, at least 600, at least 700, at least 800, at least 900, at least 1000, at least 1100, at

least 1200, at least 1300, at least 1400, or at least 1500 contiguous nucleotides which can



6 WO 2005/ 03 1000 PCT/ US2004/ 031530 hybri di ze under
stringent hybridizations conditions to a conpl enent of
conti guous nucleotides encoding the am no acid
wo segemnee of SEQ ID NO 2. 100351 In anot her agpasbovsloBio

present invention relates to a nmethod for treating

hyBRHEZE AR COARLENE lﬂ@hﬂlz%orﬁnxoﬁdfﬁﬁlscw'c§h1ﬁ593ment of contiguous
contacting an organismw th an effective anount of at

nuckatfeseneodogrpsendnaved edquendeerf SHitpBUND:Act | vat es an

NPFF2 receptor subt 100361 .In certain ]
rodft s ol fnagies AR 4he BESOI AReatar R ipapahod for treating

r 1 W- 3
B NELERE o 4 SHh RSBy O, it i
anzaot fo€rat dspeohe compoyprdesdatein theecimmrind elcivass o MPFF2 receptor
met hod of identifying a conpound which is an agoni st
suBP&n NPFF2 receptor, the method conprising contacting

S al e tdi F2 {peERiigr eﬁ%&dh@ﬁts | gRs haifNg 188Liac® n&?ﬁl‘r‘ r]:gabetes viral

and rmning any increase€ in activity |evel
infeatich, NrfEf2e beedpndrosio, asputatidndenter yr chetrest] xrgcmrypou nd

which is an_agoni st of said NPFF2 receptor. [0038
cer tIA0H ] enb Buanesier dspepth e IEHS ‘P"%H‘O&g%‘ﬁ‘ie% fo %E’tefl\?étoé édﬁ‘ﬂflfyl ng

o M s D pa D T RRPED SREREP e bR Bhpriine contactie

saldnBPFNPhrEtpiee ceftlt ar 1cadt00B9 fest ﬁorﬁﬁﬁunﬂnaﬁmdeteaﬁmmg an}t Herease in
present invention relates to a nmethod of identifying
aCHV'éb rpelunfcraithNBR? secapiongb ridaTiiyA RPRIDPOBdept! 61? 15 an agonist
rising culturing cells which express
OftSE% }{ﬁf&%@ %?%Bt or; incubating the cells or a
conpooss|t  extdraed edlbémﬁﬁntsh&leqeéﬂtﬁiew dobniat adteast teNBIPFF2 but
test conpound; and determ ning any increase in
nog dhg WE§ 6eceplos [yPPHpT Febepimsniss Bieddentyic qgarist i sglective for the
%%} ound which is an agoni st of a NPFF receptor.
N{) 2651 n ‘certain enbodi nents, the cells of the above

cul t[@039]10 SLEROURGBXPAGSS, tB@lpﬂesmFﬁﬁreﬁt&ﬁﬁﬁélﬁlés to a method of
[00411 In anot her aspect, the present invention

idewsi faing e qopeuedihiling abRZomgr rhaANEFIGr rermpion the mether comprising
cuNurmg cel'l\é wflf?‘ch &%)ress tl}re I\!IJFPQ recébt(-)rr; incubating the cells or a component
extracted from the cells with at least one test compound; and determining any increase in
activity of the NPPF2 receptor so as to identify a test compound which is an agonist of a
NPFF receptor.

[0040] In certain embodiments, the cells of the above culturing step overexpress
said NPFF2 receptor.

(00411 In another aspect, the present invention relates to a compound of

Formula [ or Formula Il

H
BONR, ’
R, N NN,
| Ry Ra
Ry o NH )
1 NH
) m g, Q" R,
R4 Re
Rs RS RS

or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof,

wherein



(1) 1' ~1 RL (Il) Ra4-QR NHR5 or a
phar maceutically acceptable salt, ester, am de, or
prodrug thereof, wherein 7 WD 2005/ 031000

wo RledHasP04/ 031530 RL is selected fromthe gr puPIUS2004/031530
consi st ng of hydrogen, Cl-Clo straight chained or

branched lgxélects@fr%fmFfoﬁﬁ%hs;ah@ ST dRY; ehf Lb%@axght chained

al kenyl , - Cl10 straigh ai ned or branc ed al ynyl
and C3-Cl0 cyairdabiohkd abkyb HCe€ioR2raighd chRacd RS baandhabalkenyl, Cy-

i s 1 ndependent sel ected fro e gr n
of hydr ggen y@{%}g@tﬁt}‘gﬁ“&ﬂpf Fﬁg%ﬁ‘ggﬂ@p@brﬂgﬁgﬁ (3‘0 cycqoalkyl

al kyl , rai ght :

Cib Sf%gﬁ'gﬁléct% %{gdR§Lhﬁiﬂglsgnsg%nggbgﬁﬁgﬁgls@iekﬁ@)ﬁom the group

cycl oal kyl , smtsmmng eﬁl hmrogm L(E)(s&ot dtagght cwipied gir branched alkyl,
het er oaryl ,

, en et ni t
hal ogen, per 4&9' slgw %_Lg’ec} orl\r(wr r1'§:d I % 8;0 stralght chained

- A =2) R7, - A(=2),QR%nched g{kyg 1NtR7d,%,cy01NQ1IB D s%s‘t@t@?or unsubstituted
-N(R7) - C( =Z)N(R7) 2, - 7, wherein Z is
oxygen or sul faryl ordmtbrmhrplt; hydroeadhldginatsd ether nitro, amino, halogen,

i ndependent |y se| cte from.the p co stl
hydr ogen, C1- Gf@hai‘?ar”@fght" i neB BPbbr & Q%&%v -C(=Z)ORs,

optional ly subgtL or P
C2-Cl10 strai gﬁ( t)Ij]ks(lﬁtr:’i)ed fg?R? %d aITI e%s{(%mm)z’ OC(=Z)R,,

optionally subsidi-SRted w th an aryI or heteroaryl,
C2-Cl16 strai ght chained or .branched al
optional |y substit uvedei tzhlsaﬂxb?refl‘l opsul %ret@dog"rhﬁem cach Ry is

C3- C10 cycl oal kyl, ﬁgep%,ﬁ) gelckeﬁnyi}mmart}{é Wﬁﬁz’gﬁ con31st1ng of

heteroaryl; or R2 a carbons to

are attached form ahyidused, aCyICm l;te:tlgmoarhyﬂn,edC&HObeanched alkyl
carbocyclic or heterocyclic ring and R 4 and

the carbons to whi coptichaly éPESt!i?tﬁchéH F‘brar’ﬁ" of Jsgoaryl, Co-Cio

I, het | .
R O T

attached form a fusefhasiy!aryl het ﬁét@ﬁfay}lrl G5 Ql@tralght chamed or
carbocyclic or heterocyclic ring; or and a

carbons to which t hegnded &Q‘t@@héﬂ“‘?’@ﬂ]bﬁ ébeSHE"é‘aj Q\’YIW an aryl or
and Q1S sel oot od FIAMERS G s ERRUSLACEEL freldefitnyt an, and
heteroaryl, C5-Cl0 heteroaryl; or
R, and R; and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-C;q carbocyclic or heterocyclic nng; or
R; and Ry and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cjg carbocyclic or heterocyclic ring; or
R4 and Rs and the carbons to which they ére attached form a fused aryi,
heteroaryl, Cs-Cyg carbocychic or heterocyche ring; or
R and R4 and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-C g carbocyclic or heterocyclic ring; and
Q is selected from the group consisting of aryl, heteroaryl, Cs-Cio
carbocyclic or heterocyclic nng.

[0042] In another aspect, the present invention relates to a compound of

Fommula I



carbocyclic or heterocyclic ring. [0042] In another
aspect, the present invention relates to a conpound of
Formula 111 8 WD 2005/031000 PCT/ US2004/031 30 H

wo No®bs10dNHZ R, 9~ -X NT-i  CY2 CYi Ro | Reg@judoososisso
pharmaceutically acceptable salt, ester, am de, or
prodrug thereof, wherein Cy, is salected fromthe

group consisting of aryl, fused A i&ter oaryl ,
fused heteroaryl, carbocycllc cycl oal kyl, fused
het erocycl e and @Bleregycle. i steel ected fromthe

group consisting of aryl, Cﬁuséalarﬁh het er oaryl ,
fused heteroaryl, carbocycllc,RcycIoaIkyI, fused
het erocycl e and heterocycle. ﬁg and R9 are each

orR S M QI 8RN &térngﬁlra@ r&%&dﬁ&&%b&@t ed from

the group consisting of hydrogen strai ght
wlrdretinned or br anched aIkyI optlonally substituted, C2-

C8 straight cha ne anched al kenyl tional

subst i tutten, SRR omahgHouh apRaITEo T dndHEd A heteroaryt
al kynyl opti ongdddy h%ﬁ)‘-‘ﬁh}lt Wh@kcydhd; Q%cl‘éiﬂ‘f(&l‘)aﬁl@/d heterocycle and
optionally substituted,” carbocyclic optionally

substi t ut ed, émyﬂmopktonally substltuted fused aryl

optional | subs d, eteroar optiQ
subst i t ut'ed, Stugs hé‘f'@r g%r%??ul’oﬁ TSR | %lbgf‘?efjuﬁré]d heteroaryl,

heterocycle q&&edoqaedemérﬁu%mo&t&@d,c EIH§1§21 hﬁ‘_s%fN %ve%c‘;cle and

optlonally substituted, ~ hal oal al og
-NO2, - —Z) R‘h,ete;@(y:ll) OR7, - Z) N(R7)2, -N(R7)2,

MGl R GARE COI CO LR G R o A
, S0 2ol 43R, (U S1€ G, D
defi ned above;ali®l optionslbl edisaditéd, ofz-t Ge sgmghnpchamed or branched
consisting of ﬂ?’dr P tlonaﬁ;y subcs%tustgd an_g th straight chaimed or branched
alkynyl optionally substituted, C;-Cg cycloalkyl optionally
substituted, carbocyclic optionally substituted, aryl optionally
- substituted, fused aryl optionally substituted, heteroaryl optionally
substituted, fused heteroaryl optionally substituted, heterocycle
optionally substituted, fused heterocycle optionally substituted,
haloalkyl, halogen, -CN, -NO,, -C(=Z)R5, -C(=Z)OR4, -C(=Z)N(R7),,
-N(R7)2, -N(R7)-C(=Z)R7, -N(R7)-C(=Z)N(R7)2, -N(R;)-S(=O)R;,
N(R7)-S(=O);R7, -OR;, -OC(=Z)R;, -SO;H, -S(=0)N(R7):, -

S(=0)N(Ry)s, -S(=0);R7, -S(=0)R; and —SR+,
wherein Z is oxygen or sulfur; and wherein each Ry is as

defined above;

Ryo ts selected from the group consisting of hydrogen, C;- Cy straight
chained or branched alkyl optionally substituted, C,- Cg straight
chained or branched alkenyl optionally substituted, C;- Cy straight
chained or branched alkynyl optionally substituted, C;-Cj cycloalkyi,
aryl optionally substituted, fused aryl optionally substituted,

heteroaryl  optionally substituted, fused heteroaryl optionally

9



chai ned or branched al kyl optionally substituted, C2-
C8 straight chained or branched al kenyl optionally
substituted, C2- C8 straight chained or branched

wo 3ok )ebo opt i onal | y substituted, C3-C8 cycl oalpkylus2004/031536
aryl optionally substituted, fused aryl optionally

substituted, O@keREAN hktctih El@n@%ﬂld/nﬁlgbgzﬁﬂsﬁuh&g, fifsek$ effbterocycle
heteroaryl optionally 9 WO 2005/03100

PCT/ U82004/ OBl@ﬂ@nQUbsubStlmt@U het er ocycl e optionally

substi t ut het ero onal | ..

substitut dlS 355 Fr %F?th%rrseg%geéjn?mar @F%Ié’t %Odls’rspg?‘no{ Rvsen, sulfur,
group consi sti ng,adth &m{ﬂmﬁw futtitu iR cergbddy | ene
optionally substltut ed acetylene, wherein R7 is as

defi ned above. 10@@3@1188ﬂ6 a@fdeﬁmﬁ alwve substituents

con gl o S 4haD £18,0 €, BLRUBY B e U SEONDS 1 i
“ﬁh grog,iFﬁ YR (:N(sﬁant%d hﬁﬁl {8k calRAuSBANPEor ekbmbR, %H’éd§r6§§ RPR.); has two

groups having the sanme nunb
R@I gsiugnafti ﬂmndmmpobehztthhe searERO grovpy baeindithd eatma!mUmber designation

m&%%%e&%&&%&%ﬁg cgEt(E ! h%/ Iﬂ{jnj'ég'gr F:)galég&ts{% t%(n]‘@gy@e Z?hmethylamme and
0 dp IRk ka1 AlanpRasL @)y acceptable sal t”

to a ormJ at i corrpound t hat does not
causpogidpni fileaeatm i plidrinat dubinaityoacaeptablgaait’s mftre twhifeimulation of a
it is admnistered and does not ~abrogate the '
compAusgi B 408t | RALt SAUSH I EH BEY t FdidtoR tPhan CBRFETMdle which it is

atfmhf’ilxréfr&&? %4 ‘a@h em'a&% &éwhpﬁot&%ﬁ&i Q&ang ana$g@§em& f the compound.

npound i nve t| on W I norgani c ds suc

Paﬁﬁaydmﬁh kgltsi earabie dobthiyied Al esattngai compauntiuof chadiv@ntion with
nitric acid, phosphoric acid, methanesulfonic acid,
Inorgnaite 861§ @mhc a%\@werocbbflém%éyarqb@ww agifgsulfuric acid, nitric acid,

pRRphSHL SfS hituBRdali0fic R ERALIROEHL | f8), Bl RnbRftonic acia

tirng a
sdll&y‘E@taan aid tehe alkbaSEhziﬁaf:@ItﬁmB sﬂ&| t:anS latsb B obtuined by reacting a
ammoni um salt, an al kal i metal salt, such as a sodi um

cwp@rﬁmfab@ inyieen with arbage Kaforme @i fush 8 pR eMgRgRIUM salt, an alkali
méarz ﬁﬁlss%‘g aCal g&d" %A £ gsrx?rﬁ 4 gr?[safkaligﬁ\l_%ﬁjtl‘i H‘ﬂﬁflal salt, such as a

sssuc asd exyl am ne

chci@htedinaSaestui &(lhhi@ﬁ@bY Bﬁgamé' aaﬁﬁt Juyh aﬁﬁi&%lomlzﬁmh& SN-methyl-
with anmino acids such as ar ginine, lysine, and the

D- glkeamlEl@,OZﬁﬂ(hﬂthéxmihﬁ’l)fégtbélﬁmlﬁeef@rds selis avheaningl acids such as
rmlet @ng -(Rn-COOR, where Rand R are
HENYRD "nf‘? Y€cted fromthe group consisting of

al kyl[ooz@gcl Oftleki¥im “estdrY kefelR@b @@kl ﬁqe%d@dhtf&muegt(m COOR’,

ring carbon) and heteroalicyclic (bonded through
vsmeng aodrﬂdomé indapehdenidy eclect¢d fromahe proypO@msistipg of ﬂlkyl cycloalkyl,
[ wi.t h f.ornul.a

ary?%eter@irg NHQS dglgrxlroug%n F@”ﬁ%\%@)ﬁnd m?aélcpéclgh@()ﬁdedaﬁhéough aring
chx‘B&‘?}?SHkﬁ@H&r‘e% isBlog¢ted fromthe group consisting of

[0026] An “amide” is a chemical moiety with formula -(R),-C(O)NHR’ or
-(R)o-NHC(Q)R’, where R and R” are independently selected from the group consisting of
alkyl, cycloalkyl, aryl, heteroaryl (bonded through a ring carbon) and heteroalicyclic
(bonded through a nng carbon), and where nis 0 or 1. An amide may be an amino acid or a
peptide molecule attached to a molecule of the present invention, thereby forming a

prodrug.
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al kyl, cycloal kyl, aryl, heteroaryl (bonded through a
ring carbon) and heteroalicyclic (bonded through a
ring carbon), and where nis 0 or 1. An ami de nay be

woO adhs@iie acid or a peptide nolecule attaCh%ﬁﬁsiﬁomsbso
nol ecul e of the present invention, thereby formng a

prodipygy) 1000 20071334090 0P 9&% %Q ﬂ%’f’ 3 '[1][9 Qgrmwounds of the
Any ‘am ne, hydroxy, or carboxyl side chain on
prcmrpawnntwnofantbheastepﬁeé entmidivaht Thnpoaudes zeﬁlt@emﬁb geoups to be

or amdified. The procedures and specific groups to be )
w0 RIS EAPEVBrR (SSIGGKH Piohe HESETAGRAdilY befound in
r I r
LRGeChuRREANGRO 1o B LRSS B s

Edylvhh é%ils;, & Fohs, Nea YoﬂcohW,\I\BPSwa&dSﬁnSqorMWeﬂ’ befein N\ﬁs entirety.

1999, which is i cor rated herein in its entirety.
[ 00189281 - pf*odﬁr%g "éF &0 f aggnt Aab s comigrted anto the parent drug in
SR NVELES Aakh & Qﬁz'i PhearlltUsh ! v r a
Woften usg? P; ecause in ?%%egéfgﬁgth%%gmﬁ QH%P%%V ngmma'm
adgasiser than thdrpaninstdémgt hdihey h@apal@ninsdiicdg be ThRMvARYle by oral
for. instance, be bioavailable by oral admnistration

ad\ﬂﬂ@ﬁfé%{sont%‘@fﬁéﬁwar?rg “h’@ﬁt Thp @rqsk%ma}ga yay igproadesolubility in
Y, tica
pHg%{c@? eI Bgllpg@s' tlx(a‘fs ovjep rlTacﬁ-ﬁéj /381 JF] &}%n?%ltliou thEatlon, of a
prodrug wqimid)dds H@ompuhrdi bEth& piéuafﬁloiﬂlméntﬁfn Wwhieh p¢ e&BMistered as an ester
invention which is adm nistered as an ester (the
(thep rpé@ﬁ""ti% ytotlecifiale rpnsar@altaceass i ¢ellamembrang svhere slater solubmty is

SSETA0S e RS ol S0 ERSS Bppgic io

tht heticaehdyy bhe asidd, thetdti abblev@aRPEILYILINONC BehdTRIAe A further
the cell where water-solubility is beneficial. A
expplenira Pedaigonighppe a q&xpameagdmyanuaoa@:@wmcb@p@m deid group
[-oup where the
RO PR ARAC HRLLBRABEE Lo B REOHT, Ve T ety
[ 002(9()29The Tigy @ damitict reﬂér@ft@raﬁ drémAR FoOFRHIG BsOMReast one
whi ch has at | east one ring having a conjugated pi
ring| haxmg greoripgeledpegier tioncy slamging mqﬁud@abbwcchzzclmwl (e-g., phenyl)

ol SR Yoy BRI B BORR B s

poPebylizy Glel,Crifgds. @hichr sha@S adjidcal pahalof AFHoACABIsPEdupsOf The term
carbon,atons groups. The term "carbocyclic" refers
“cargogycBpnrbtin do wht@hpaiwdt higk conteinsronsopremotsy e ainitly closed ring

oGRS A BR SRy B BB A B R LT TR aoms. T
terh® (st disingdishds EBLOTBRS O Hé’t@ﬁb%yélfé lflﬁékmnh@hﬁ:h%)f(i'tdgcbackbone
rings in which the ring backbone™ contains at |east

copliains ait é@ﬁﬁk/\mecﬁomwmph fl?edléffttent ﬁ@m cabdvon Thiegnt ‘Greparoaromatic™ or
‘?1tpter 9¥on§ c" ¢ hete% Ezé reffrs tohan I

SFORRL T ¥ Gt Buis TR GO TP hptairs g o pee béttrocyclic ring

het @3By Cl | Exanipghs of QB3 AindEXRMRIESuPhiredhY 11{1]1 d;@&’ to, benzene, and

i nclude, but are not I'imted to, benzene,
Sumﬂmed bmzamb behze hdycrsuahling xyieheend theliid i ne, xyl ene,
rlng i ncl ude,

and i ke. | e fused aryl but
ar e alfﬂp es fift @aﬂf glpyl nlé%tnpﬁip%ﬂ hut fge rg)uﬂgmtqqﬂtcédnaphtha]ene and
subMRREN R RNBIen@ i R%RDEma aBd A2 Ul ene.

[6031] Examples of heteroaryl ring include, but are not limited to, furan,

thiophene, pyrrole, oxazole, thiazole, imidazole, pyrazole, isoxazole, isothiazole,
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[0031] Exanples of heteroaryl ring include, but are
not limted to, furan, thiophene, pyrrole, oxazole,
t hi azol e, i m dazol e, pyrazole i soxazol e, isothiazole,
WO J_()'ONIMQO 05/ 031000 PCT/ US2004/ 031530 oxadi azoperns2004/031530
triazol e, thiadiazole, pyridine, pyridazine,

oxd %%(ghgltﬁgmégy[ %?d.izﬁ%i t%}%@%ﬁ@e@%ﬁe’ p}fﬁj? Elglelalp%azine, triazine,

heteryparyl i |ncludeN but are not limted to,
[ olsglne l| i Ndol e, benzof ur an,
t hi RE, |nd ,,Ben2|n1dazole benzthlazole,

pur iRae,, qU|moI|med oqti nohihare, R ¢ asniefinedherein.

phthala2|ne qui noxal i ne,. qui noxal i ne, pht hyri di ne,
pt erlixd@imes efciiped }I?éem%]e‘ﬁ%%i"ﬁlé‘d‘?h@ttaéer ?ﬁtﬁ %%BCV’SP%‘%‘“G indole,

lSOll’l% e Sb%r?zo%tuaﬁt ng?ztoﬂﬂ ;?:Htr Qafr{da%lky bléﬂﬁa}n&rzatee eF‘&tﬂglzo]e purine,

hof Pom r'ee een uni'ts, Ich at [east
queRngine} ¥Bquiothd,f@fhsdlinef phitlakainbo Qulnﬁhﬂlrtee reirionelined emphthyridine,
monocyclic or fused-ring polycyclic (i.e., rings which

pleriding aadfii@eatienggaids of carbon atoms) groups.
Exa | gt%{rgf“haglto%g(ﬁ%y %l}elcs t5| rﬁgtdrﬁgé l&»g S d)}ﬂgfi)é lﬁg%éﬂglted ring with from

thfemt@i areth O8its, iWHREal ledSt @ae alyt BaiblTbrent frqy rcaﬁb@hj dheerm includes
pyran, pi eridine, dioxane, nophollne dithia
moicyelr phibisehang polyeyclis (e, rEssamkre shase adiaessy pairs of carbon atoms)
heterocyclic ring include, but are not limted to,
ol i ne, di hydrobenzofuran, di hydrobenzothi ophene,

car bazehfles PhRAGLEHZ irhg, in@IbenbBxaZt Mot liméted yal rpgiroed, @yrrolidine,
di hydr obenzi m dazol e. Exanpl es of carbocycllc ring

dipyadhngde imblazolinee howdazalidinee d py@zolingd e AErazelidies. eytan, piperidine,
adanantaﬂ nﬁrborn ne. %@_ %} A%Eg§ed herein, the
?@?ﬁ1m8P‘§Pm s Tigmarphaine, pineraz %ydrocarbon gr oup.
The Blyies Qi Ghied BN cdeyhic" Bt Wdb®Y tak ki 'nognidnild to, indoline,
whi ch nmeans that it does not contain any al kene or

dlh}/dwbﬂlznﬁlrat,l eishydfﬁtenatbtkgﬂlphm etcyrhaatyle,al Bhenpthiggane, phenoxazine,
sat uy at " |ety whi ch neans that it
m@ﬂﬂ % y@?&?& erne or al kyne noiety. An
" al kﬁﬂﬁn l@P'o@tc)érboEffﬁ@r Sng GnAud, OHR GOk Sthifdl &, iallene, fluorene,
| east two carbon atons and at |east one carbon-carbon

mﬁmmbhequmdmnawd an "al kyne" nolety refers to a group
con5|§t|ng of

one Phlon- (il]L?er%Snt }@V@Bﬁ%{lkﬁn éefgrs Eg, i %[l)?q'@?lc hygrocarbon group.
THE Qﬁ‘Pleﬁ]tO%% lx'ﬁa?tlﬁ:da @§atur9t@§ %ilé‘rl«'i p, WRkhRBedMs Qﬂzﬁh? docs not contain

stra aln, or cyclic The al kyl group may )
a:’r;mlleenle drali3fe amidsies. ah@aﬂkyl(mweuey alis¢ bapp émssturated alkyl” moiety,
herein, a nuneri cal ra e such as "l to 20" ref

wggbﬁngqﬁségétr 1t jcAntams aél hope Afsgne gr leyne [noigty. al‘icene moiety
regﬁg :%)g a@’égﬁﬂonﬁﬁﬁzoftQQE ast 'E\@o %Lnlf%h H6HY lndTﬁV Ie%&n&{eséarbon carbon

atom car tonms, 3 carbon atons,
d@itle borf) dnd @nthiktymel webierg réﬁrscmr!o(gmupt amsistiag bﬁau@hst two carbon

- the present
atoms and at least one carbon-carbon tniple bond. The alkyl moiety, whether saturated or
unsaturated, may be branched, straight chain, or cyclic.
[0053] The alkyl group may have 1 to 20 carbon atoms (whenever it appears
herein, a numerical range such as “I to 20” refers to each integer in the given range; e.g., 1
to 20 carbon atoms” means that the alkyl group may consist of 1 carbon atom, 2 carbon

atoms, 3 carbon atoms, efc., up to and including 20 carbon atoms, although the present

definition also covers the occurrence of the term “alkyl” where no numerical range is
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definition al so covers the occurrence of the term
"al kyl" where no nunerical range is 12 WO 2005/ 031000
PCT/ US2004/ 031530 desi gnated). The al kyl gr oup may

wo #o$@3106 a medi um size alkyl having | to 10 cgr
atoms. The al kyl group could also be a | ower aﬁ%of”mhm

deBR%hBY). ITH Q)| P%‘a 1B a %Q&B%l %XJ algjﬁl(ﬁlﬁpiél%fl totlg%alaﬁm atoms.

conpounds of t ntion may esl g
Thi:l zklyﬁl 'raup @uhi dlw bed:em“g:n alkiybims/ing Byo fvayiboi aexanIihe alkyl group of

%Lgﬁ ﬁﬁalk yl." ‘indicates that there are one to
6 PR BhihgrFRtiphmay e dggigiatedcasaitn; Cq alsyl” of similar fgsignations.
B)Pta‘/ﬁﬂ Bf é}%nﬁﬁé 81?1&9“1: fdfoﬁﬂ(%lh qn@&ﬁ%sotﬁgf&&esz}ré ng{ Polf foTEED¥a atoms in

i so-
ths ekkybcltayﬂ,,l eanhie blkpluthain 15[36&51;4:]1 ﬁlam‘ thed dyhp gbmmmg&y nb@hyl ethyl,
substituted aor unsubstituted. Wien substituted,

PIERM<ES-PIREN L "é%”&dp‘f;%‘}m?yé(sﬁfr“%)‘% ged 5buvbr e gr oup( s)
i ndi W} aI | Yh@ﬁ‘lgyl' %gﬁ;pﬁﬁg%@tslugﬁn?t%h %?'i.lﬁglb 1t?1[nd When substituted,

cycloa , ary eteroaryl eroalicyc

thdny;dbaﬂmyent agrkm)(y) isfary) o%y,or ﬁﬁf&@ﬁil@){s)aidﬁwmdﬂlw and independently
i o, cyano, halo, carbonyl, thiocarbonyl,

sel@:%gr ggwwcycq\g]]@dr Bagyﬁlwheterqﬁry]h,]@fé%{pglaqyyhc hydroxy, alkoxy, aryloxy,
m%{%ﬁe{) ltlr%]%g}é}ylth% @gﬂn%gt)l(zi}y' [r‘r])o%?h (t)l;(l?/éar{: 3,8(21 rt%gmyl N-carbamyl,

O%lhb@@b’zﬁtﬂmﬂt N-thiseiriinddy afain@do, "Ntaidos i $-¥hifonamido, N-sulfonamido,
tr| hal onet hanesul f onyl , and ami no, incl udi ng nono- and

C-grbexipst Preaterxyam lﬁ@cygaftsa,ps thigAgknatche pp&tl@owdo nitro,  silyl,
B8RS E RS hyind MRERIe Fndie- of BB e KiRin Bbups, ana

are 1 n no

thd pojpdcaidyderivhtineg |therbSObDYpydal allSt Biodby ikidE, buPABtY ho way limited
hexegl et henyl propenyl, butenyl, cyclopropyl,
to,cipeingh et Prepyd tfﬁﬁwpyl buagkcxs@lwéxly ltertiamdbutile peatide hexyl, ethenyl,

pro R H Sy SRR B 0 SEGIA  fRUE iyt e e Wherever
a S&H@ﬁt&hwﬁﬁdlez\yvrfbt‘ti QRebéthg U BgtiaRayesidhakdd UBAl SubdtRfem]l may be
The substituent "R' appearing by itself and without a

subilibget withosp ghiie abevaebgitients a substituent sel ected

f ,»0f of
ar y00SRE, 3 B EBNR e 0% ninstien T HgRlaeBBny Y o number
dehgﬁzﬁfoﬁ&éﬂe@ﬁﬁ|a|sﬁbs(11bt§ﬁﬂd§ﬁe(ﬁéﬂ R&8AhAglohP So ki '?'_)Xof alkyl, cycloalkyl,
0056] defined herein. [0057[ herein. [0058? 5

aryl shegerpaiybhonded thopgb)a nqg)%}lqn) agnddsRroalicyclic (bonded through a ring

carbonj.

[0056] An “O-carboxy” group refers to a RC(=0)O- group, where R is as
defined herein.

[0057] A “C-carboxy” group refers to a -C(=0)OR groups where R is as defined
herein.

[0058] An “acetyl” group refers to a -C(=0)CHj, group.

[0059] A “trihalomethanesul fonyl” group refers to a X3CS(=0),- group where X
1s a hatogen.

{0060] A “cyano” group refers to a -CN group.

{0061] An “isocyanato” group refers to a -NCO group.

[0062] A “thiocyanato” group refers to a -CNS group.

[0063] An “isothiocyanato™ group refers to a -NCS group.
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[0063] An "O carboxy" group refers to a RC(=0 O
group, where Ris -as A "C-carboxy" group refers to a
-C(=O OR groups where Ris as defined An "acetyl"

4 efers to a -C(=0)CH3, group. A PCT/US2004/031530
wozﬁ{:ﬁiﬁogponet hanesul fonyl" group refers to a X3CS(=0) 2-

ar o er ex X i 3R, [ Q[ ER Pouib, Wl 18508Bned herein.
An kj@s‘%@yan}gt %‘ﬁﬁaflo%goqlp é?%?ésjtgtaogg%)ls\%?% oup. A inec hierein
"t hijgpgpnat Q" “QEaimaiRd@r grobp @ferCNS 4FBEM)MR, group, with R as

"i sothi ocyanato" group refers to a -NCS group. 13 WO
depo@- 181981000 PCT/ US20041031530 (0064] A "sul finyl"

gro fers 4,0 a~ S(=0)r r.o it 2 I -

er g 08 cadshrondbgit Sl B A LS Apyrel, B8 with R as
defird A QNR, group, with R as defined herein. 100661 A

“N-sul fonam do" group refers to a RS(~O) 2NH %r ou(p

Wi t j0087hs detn @nhtgp@shl_foqagg@djgrgup refers to a X3CS{(=0);NR- group

trihalor net.hanesul f onam do" group refers to a
W‘*S{égt’ib)%@%nﬁcrgﬂﬁm'w th X and R as defined herein
100?@@68]def hRe€h hefghit” %gﬁl efers Ao h ne(RENGIM,. group-with R as

[ 00701 defined herein. 0711 defined herein 100721
deheedhiancin] 00731 herein. [0054] An " O carbanyl ™ group

refers to a,- =0,-NR,, group-wi th R A ] _

"N A0y FAngrsran s, ops etk SORGCTINHS g it R =
de he "O thiocarbanyl" group refers to a

- =§-NR, group with Ras An "N-thiocarbanyl" grou

r ef §0670]0 aAnROG{ES)AbrmGT @upip sifarh tRaa®C(=5)-NR, group ?vith R as

defined herein.

[0071} An “N-thiocarbamyl” group refers to an ROC(=S)NH- group, with R as
defined herem.

[0072] A “C-amido” group refers to a -C(=0)-NR; group with R as defined
herein.

[0073] An “N-amido” group refers to a RC(=0)NH- group, with R as defined
heren.

[0054] The term “perhaloalkyl” refers to an alkyl group where one or more of
the hydrogen atoms are independently replaced by halogen atoms. '

[0075] When two substituents and the carbons to which they are attached form a

ring, it is meant that the following structure:

is representative of the following structure:

14



A "C-am do" group refers to a -C(=O-NR2 group with R
as defined An "N-am do" group refers to a RC(-0)NH
group, with R as defined The term "perhal oal kyl "

“my?@%@ﬁémto an al kyl group where one or nore @rhfi8004031530
ydrogen atons are independently replaced by hal ogen

atons. 100751 When two substituents and the carbons to
whi ch they are attached j?}nf%u ring, it is meant that
the follow ng structure: gpresentative of the
follow ng structure: 14 WO P 031000
PCT/ US2004/ 031530 100761 I| g .above exanple, Rl and
R2 and the carbons to which t Are attached forma
si x-menbered aromatic ring. {@9 1 Unl ess ot herw se
indicated when a substituent deened to be

t[l‘)(ﬁ%?' | YinSt#Bsdbbid @fample! R, Sanﬂqaﬁﬁnd &t c4rB6ns to which they are

en

subsitu is a group that may be substituted with
aﬁamedémnnmmeIg@@@%@k?ﬂﬂﬂd@ﬂﬂ@ualIy and |ndependently

sel fr n1 cloalk aryl., hetero
ot U] o1 | OMef IR L ingBalre o, Sialinten is, deemed 1o e
@tdﬁéh; @h@gltuﬂe@}”l it ﬁ’lea:ﬁ%ﬁﬂ(%he sn@éugtenp @rpgnmh ,that may be substituted
hi ocar bonyl , " 0-car banyl, N carbornyl i ocar banyl
wifll ¢1iei acaokagphp(s) (Dda\ndumi,y dﬂdalmﬂdmnd@tblmef&nﬁdnﬁrm cycloa!kyl aryl,
N- sul f onam

heteapdy ﬁfﬁf%ygfcs&e/h%&sgﬁam any %58%5‘%&':3&003 BHic?" arylnio, eyane,

hafor' 5‘13'0 ttl‘ﬁ@@a‘?ﬁﬂyf 0¥k rbafi ﬁffj ﬁmaﬂ)%my'l n@'tHQ’cMamWr}@mmcarbamyl
-substituted am no grooups, d the protetcted

»derdovdﬂmm@ t Srewléoiamide N{sntfbmmdn,g Cgu:amlurps/ trasrbpay isocyanato,

formthe otective.deri. ves of  the ove . . )
thigggagtey m&’"é@cw@o EREWN SIS & ‘F%’i@“?ﬁ‘dr?riﬁ‘ ??“Y¥ andy @mypg, including
mc%d diﬁBYdPs%bEQM{%@l hinloe NCESY SMERAsctd %%H@ﬁﬁ%@' th%rﬁof The

above. [00781 | rtai n enbodi nents
pr(ﬂexrml(gugldup);f thﬁt)m:mlfamh thor pfdtec$1ve kigdvadges obrthdClb@EtGsubstituents are

stra| t ed alkyl. In so ment s,

kngyg ﬁ%g@ﬁ F w*we a&&%ﬂs f@wtbecfggwﬁguregqrwﬁs Stch afsudr?%@rand Wauts,
abypodi ments, RLl is selected fromthe group consisting

of - hydrogen, nethyl, ethyl, n-propyl, isopropyl,

n- byey8] sela- bartayd en’lbedlﬁndmst W, 1m{}fmendimj)qunﬂndf Formula I or Ilis

sopent yl 00791 I n sone enbod
ylér&ﬁ%bahé Siﬁo[ et chaipedpikyl. jla sgr@r? éE‘P@@l‘mf’F‘FSo Fﬁl f%}éyd@?%fﬂr?f Ci-Cs

slrﬁ gﬁtz%}éh{eﬂ%@] ﬂgﬁlgﬂ:&e’\%ﬁ%ﬁgﬂéﬁ%y%; l%éelr%gedn ?@}P@g group consisting of
hybideggaechol, oGld, GLoryl, ai;(giﬂtiip)d,hmbnejd, @byl ler-neyl aipentyl, and

. enbodinents, R2 is selected fromthe group consisting
‘“@@mﬁbdrogen hydroxy, nitro, hal ogen, and -OR7, and

al kgﬁdﬁ M o ﬁsgppégﬁr |mrréé{1 g %‘SCIOH%OQF Of ﬁ%jnpﬁglo{ﬂis selected

froht Qtépgr@ﬂﬁ&dlﬁlstlﬂgoDlﬁydh(nglOQﬁﬂo)()hMﬂfdJ)éMde hbio@en, CURY ghd -N(R7),,
bronmo, nethoxy, and ethoxy. [00801 In certain
and wherimBnisshydrEen ar En€ c grasghinbaiped slisylmln sentaip embpdiments, R, is

selected from the group consisting of hydrogen, hydroxy, nitro, halogen, and —OR7, and

wherem R; 1s hydrogen or C;-Cs straight chained alkyl. In other embodiments, R; is
selected from the group consisting of hydrogen, hydroxy, nitro, chloro, bromo, methoxy,
and ethoxy.

[0080] In certain embodiments, Ry in the compound of Formula I or H 1s
selected from the group consisting of hydrogen, hydroxy, nitro, amino, halogen, —OR5, and

-N(R7);, and wherein Ry 1s hydrogen or C;-Cjp straight chamed alkyl. In some
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sel ected fromthe group consisting of hydrogen,
hydr oxy, nitro, am no, halogen, -OR7, and -N(R7)2,
and wherein R7 is hydrogen or Cl-Cl0 strai ght chained
wo abdéybrood N some 15 WO 2005/ 031000 PCT/ US2004/ 81hi30004/031530
enbodi nents, R3 is selected fromthe group consisting
g h . a a a
o PEPRRRE, s R G P Qe LR O R SLep S¥trony, i,
habgey| and HORE hefd wben‘bmdkﬂlsﬂtydrog% or €98 stctigd chaed thigl. In other
group consisting of hydrogen, nitro, chloro, and iodo.

erpmmﬂtsn%:da |Sﬁ1§?f?‘é frefn the, grogslpé%%%m}grﬂféwﬁmsﬁm. HEPs lfév@ro and iodo.
thos

is s Iec edlﬁﬁ%n1t esérgﬁﬂﬁ%%ﬁgygg?ﬁ%lr?LEHJQO&:B A&hlhlnthe
cdoipduh ofSHdrﬂliugahI ot llaisnetbcaidklydm thy graupycorBisting of diyddrgen, Ci-C)o
hal ogen, - and -N(R7)2, and wherein_each R7_is
SIr%ﬁépféMéﬁtaﬂ'wl Aoy, SHF R yhinochalpaayd IR breaf chB7)z2 and wherein

éfli:élr Is 6{ ! y p%ﬂ?&! 1% & L@@%@gﬁw?%?%& thﬁﬂlng{%igﬁl@%l oepélo]p?l oymsubstltuted

with @n GFQ WP h@&ﬂﬁllr)ﬂt iTngomekmbycinegan R, & sdiad frainglht group consisting
chai ned alké hydroxy, nitro, am no, hal ogen, -OR7,
O%hmdrogem( K7y 93 sawahmé?ﬂ@% alkyl HhyRo%Ys ﬁ‘%eﬁ@ﬁ@eﬁtﬁloﬁen —OR;, and
- Str h e nal | b t
SRR 450 SR SPGB BER% L LB povonay

sifbs QMddRAItIgaOLR]. CRNSE stheNembdimbtd] rmge Reledred v theteMyip, consisting
hydroxy, nitro, am no, chloro, f1 uor o, met hoxy

ofetfw@wgen methiylil ethyin chydanye tTiiy.a A, m@phyﬂm,n@lethoxy, ethoxy,

benzy 0821 In furth odi ments, R5 in
”'teﬁ"é(]aggﬂ% %at%&‘ah%r r%?uqﬂ%lﬁ?mmlp M bengqmé)( ected fromthe
gr OUP(}S@FS| $h i fagh&f chiyslingsn, RCInAR covhpRinghéf EBahIEd or 1T is
al ky hydroxy, nitro, am no, hal ogen, perhal oal kyl,

selcoRed, framdthe N(RTD) zonmﬁmg q,ﬂie,fdec'pgtm,egg;ﬁ)]ﬁstralght chained alkyl hydroxy,

SRR L PSR Sk TRy P TR can .

HRBAEHORTYE -Cl NstRt e EhANRPsH sranthed aR%I bptiSRNSGUBHithte®With an aryl
t he group consisting of hydrogen, 1- C3 straight

ocha¢mantl. a]nklyhﬁir WU&@I}IS,Iﬂstw @?;le(aq:d f[gm thelgogereonsisting of hydrogen,

hal # | .
P el e i BRtor MG Seol PG r oL Ry, and
6@, ah vﬁﬁmg'emk‘? iis Bﬁieb@nd%ﬁ ]ﬁ@;%‘jj §tFa‘?§ﬁttaﬁllﬁH°&1‘l@I In certain

consi sting of hydrogen, hydroxy, chloro,
embodimantsp Retikydelecrd diromt the xgrou @0884tirign of (blnérogen hydroxy, chloro,

enbodi frent s ogen. [0084) As nentioned above,
brofiag ogﬁﬁgngﬁﬁlg%gﬁ nd R3 and the carbons to
mhlgggggcy af € Eﬂﬁ&ﬁﬂﬁ gﬁﬂh§h%ﬂ§ g, aryl, heteroaryl,

lic a eterocycI| “alkyl ring. In
sonefegdpdi Mmtmh@ abovegin e dmtsdinaity R, and &, andihelrarbons to

_{ be a henel/ftgi [ 00851 Sone enbodi nents include those
whighyihey: ArcRatag ﬁwnaanéiste%ér)&,alp%ﬁéry! d-s-Gutvi ©islie gy gF Beterocyclic

aﬁ&i ?rfgh {gll% £ &b ggé ! e%g ﬁ{ n)glls g'ﬁ%eg %ﬁ gﬁ%ﬁ%%a%%l a ap%enyl

f usepbohs} er G enﬁtbdagnexwﬁirremd%&h{ostéen S/ HpSH R?hﬂﬂ RJ; BB carbons to
In certalin enbodi nents, R4 and R5 and the carbons to

whfthcthey hreyatticked frmaz ﬁecgd fanfl nheierbabdCafy cyelic aiky] or heterocyclic
ol 0 e B § R HSL Gy HY w50 S S 55

[0086) In certain embodiments, R4 and Rs and the carbons to which they are
attached form a fused aryl, heteroaryl, Cs-Cyg cyclic alkyl or heterocyclic alkyl ning. The

ring may be a heterocyclic alkyl nng, which may be a I,3-dioxolane.
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ring may be a heterocyclic alkyl ring, which may be a
1, 3-di oxol ane. 16 WD 2005/ 031000 PCT/ US2004/ 031530
[ 00871 In sonme enbodi ments, R5 and R6 and the carbons

wo bdashosh they are attached form a fused ar Yhor/us2004/03153
heteroaryl C5 C30 cyclic alkyl or heterocyc(fc ﬁﬁ ? >0

ring | FQM
a phe T] [ OO gl%ﬁlb?glrn?ea[\llftéfjlsfg fﬂgeé so‘ﬁge ?n they are

atfaclosh ﬁohﬁ gfsep aghetesddarplg 3fC, Oﬁﬂicaﬂla)ﬂky lﬁtdﬁ@dylchcuhﬁgll ring. The
,benzeﬁ% t ol uene, aniline, xylene napht hal ene,

ringmpbiea fiysgd apy! Ting pyeih@ae b eﬁ?h@bi e, pyrroline

_pyr ﬁbﬂiéﬂ' Ney, R4 le%’n tdg'hgﬂztg)lg 1s| gnl ‘?e%oﬁ%m the1 g0 énp consisting of

azo I ne, m azo yrazol e, pyrazo

omlybnakyolsubhtmﬁedIl:&ﬂxalbpheluemeSO:irhln@eZOkﬁenet rhapEMaene, azulene, furan,
thladlazole pyran, pyridine, piperidine, norpholine,
thyoRhetgo r PAEITS nEY”‘ler cFioligine, Bxarelr dithiezolpy imydaele, imidazoline,

mmi Sfl@iﬁlan 9%‘# bpﬁe, 1 88@3%?1(5@5” 19(1;)%atzh% | fSO[hlaZf)hC triazole,

odlnen Ose

thaﬂtazdilecogﬁlaﬂe ]B),hﬂiﬁneQ Ipﬁ)eﬂiﬂlibl y nfoiisdline Ut @omavph&liRD  pyridazine,
optionally substituted phenyl gfoup and with the

PY&RI NG URARZING @INGFAEINS. andtinpgne. Yk qegiain qféla;qsg Aimpedimentst Q is furan.
t her{h@\AZUb%hbsteugﬂ sﬁ{riﬁmn%g a ere%cgegng%eftﬁgtré figl?bcla lbsé?lgey with an

ogﬁlenzﬂ@CEhH%hhﬁé’d pher§l ,gréd]heynmthbﬁleagdﬂl%gﬂzxtmd:ﬁe e2&lh. 1t is further
other on Q or have one or nore ring atons separate

regqgaizedushat thgytve Btbstitugonshingh be hediffpeent seratiost ereft sTlErtem groups,

ed Al | f the arl structural i,so
th@sb%n% rtalrxroé me Bara zéc 5 cﬁhert he BEY géambe aﬁ@’é:ﬁ{l : t8ﬁ:ach other on
Ql 693@% lofe C&F tn@ren rﬁ@bﬁdinﬁeiéb&ratet he sedmawngioffs {%melhathe two
| is selected fromthe group consisting of 17

subPHENOR BOD CtRCdNO AN ofY NI variqus stra0 @@l Hsdeers HhNH obtained are

co%t(t)apnpia%ecp in the present invention.

[0090} In certain embodiments, the compound of Formula I is selected from the

group consisting of
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PCT/ US2004/ 031530 H 1 11 HN N~-NH2 O 3001 NH H CF H

18 WD 2005/031000 O, N H 1016 NN ~ N N 1018 d- v
3099 NH C F,C NH or a pharnaceutically acceptable

431860 Prodrug thereof. [00911 In certain PCT/US2004/031536
odi nents, the conpound of Fornula Il is 2616 H or a

phar maceut i caI l'y acceptable salt or prodrug tHher eof
[00921 In cerfai g enbodi ment SN thwelz met hods

N N

di rected to“’lneﬁﬁod?s for tre t| neur opat hjc
Part i gfMerred e At's of co r use
Wth t @ E&ds of ¢ nventi on ar present ed by

1001

Conpdéii 104 3027, N3099 13986, 3093, and
2616. H 2001
H
H N _NH,
H NH, ’N\H/NHZ | \H/
N \ﬂ/ i NH
i /@/k NH
NH H
H
©/L 1014 HO
1009 (l) 1004
N _NH
H NH E} NH IJ T ’
- 2 - 2 NH
N
H H
ON 1015 al cF, 2002
4008
N N
H . 2
N NH, H OH N \n/
No, Ny A
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CF3 NN NH2 O NH PCT/1152004/031530 H "N NH H 2
NH2 Br NC N | If H19 WO 20051033000 1006 H CF3 N
NY NH2 O ,--'"~NH H 2616 H H2NYN. N NH 3027 H H2NUI f

wo Mos/Ned®005 CF3 PCT/ US2004/ 031530 F, C N H  N.ptrh@sz00M32530
NH 3099 H

1006
1013
1011 3005
N
NH
1003
1012

1005 1017

Ci
@f“ ~* @ J@”
1018
2003

3099
N N
H NH
. >
I N
3032 . \/O\/\o
3093 2054

2028

or a pharmaceutically acceptable salt or prodrug thereof.

[0091] In certatn embodiments, the compound of Formula H is

H
N NH,
CF N
o T
H
\ |
2616

or a pharmaceutically accebtable salt or prodrug thereof.

[0092] In certain embodiments, the methods are also directed to methods for
treating neuropathic pain. Particular preferred embodiments of compounds for use with the
methods of this invention are represented by Compounds 1045, 3027, 3099, 1006, 1005,
3093, and 2616.
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-N~-1 NH2 NH 3093 [0093] Certain of the conpounds of
the present invention may exi st as stereoi soners
including optical isoners. The invention includes all

wo DhEs8esomers and both the racem c m xtur ep@fusueinz1s30
stereoi soners as well as the individual enantioners
that may Hbe, separated accordi ng t thods that areH
vel | kn‘Nj'(gﬁ‘t hose oﬁz%fﬁ,‘ﬁ‘)—n’r %I'_JPTEI nthe art. N NyR
[ 0894 R, aMfbt her aspect NH he ent invegidon I NH
reldtes to a method for treating acute and cc
p&in Conprising identifying an individual iF’ Areed

i ndi vi dual with an

thereof, and contacting sai

effecis W‘bs anount of at qu§t3%3?1e compound of Forn{ﬂqa)

lpn ] TN |1l @s defimed iergin ereby one or norR._ _NH,
synpt ok O e pain areNlhedYJce 0095] Anot her {“ \ﬂ/
asp@’@t ofy present invention vhe di scovery. that NH
the disclosed NPFF2 conpounds are specific ats

of the neuropeptide FF 2 receptor. Theref ofe, ~Fhese
agoni sgﬁoﬁare expected to binggso the NPFF2 receptqygs
and i nduce anti- hyperal gesic and anti-all odynic
responses. [The agonists of NPFF2 receptor described
herein cannbenssed to treat neuropathic pain. [0095]
' sonell enbodi ments, the conmpound of Formula I,
alidi vates the NPFF receptor. In certain
fargnt s, the conmpound may sel ectively activate
the NPFF2 receptor subtype, but not NPFF 1 receptor.
[0097) In certain enbodinents, the pain treated by the
met hod¥18f the present invention is associated with
di abetes, viral infection, irritable bowel syndrone,
anmput ati on, 20 WD 2005/ 031000 PCT/ US2004/ 031530
canc@py3] Nf (RFERL b@Nher cohifiingalofl teUpbesedtNindeh@dn may exist as
enbodi ments the pain is neuropathic _pain. 100981 In
sterevibamers endodingreptie isohers ubjedorensioaseqipdges all stereoisomers and both

hyperal gesia. I.n so enbodi nent he hynpernal '
YR RS e B R TR s SRR B ety
bé#gkﬁfeh acBSrARENS Al ddo AN bR wdl Mk Bhost BESRIinary skil in the art.
enbo

I'ments, the allodynia is tactile allodynia. _
[ 009@P94)n arpkhethemsped! thetpesept wyentton; telaggst tognmethod for treating

relates to a nethod of .identifying,. . onpou t hat -
acalfq W Y UEC ﬁ?‘ﬁéPa]de‘é@igdd%‘F‘?EW %Iayﬁ*i“ag?aﬁ ! _WB%%Q*?%%??? and contacting
s 5P THRE i Sh AN Yiland frd vl O Imdunt DR Redt obb bbRpdNE dMUMnula I, T, or Il as
peral gesia or allodynia; providing the subject with
deéfinel éasin, wrirrebyenp oumerofynfpoemsibbthe painlare wdugddl |  as

defi ned herein; and deter n‘gni ng if said at. |east,. one hat th
compl88l r edtraterngpEFtaPEdEF PIBTENLIPHAIAR &Si e Aigcovery that the

subLec 0 r th He FF 2 receptor.
D O g A T O recepto
TRGERPE NGRS adonisiibi ¢xpetied torbihd ko thdh NPBFR srecaptagomi siluce anti-
of the NPFF2 receptor, . ) i
hyperalgesic and anti-allodynic responses. The agonists of NPFF2 receptor described herein

can be used to treat neuropathic pain.

[0096] Thus, in some embodiments, the compound of Formula 1, II, or HI
activates the NPFF receptor. In certain embodiments, the compound may selectively
activate the NPFF2 receptor subtype, but not NPFF1 receptor.

[06097] In certain embodiments, the pain treated by the methods of the present

invention is associated with diabetes, viral infection, irritable bowel! syndrome, amputation,
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the nethod conprising contacting a NPFF2 receptor with
at | east one conmpound of Forrmula I, Il, or IlIl, as
defined herein ; and determ ning any increase in
wo akbybodey | evel of the NPFF2 receptor so as H/US2004/031530
identify a conmpound of Formula 1, II, or IIl, whichis
cafdtra@fRinsiatioh ortdhemNRFuve ckpbiiér efpBddientsntht Ip@in is neuropathic
context of present invention, an "agonist" is defined
Pags a compound that increases the basal activity of a
rec (iye. signal t [
recdntdh) ! e Rleb LR, HE o BRPLAE hyPabbfa 1n some
enYdldERerl?d, OBK Bydeh@oaahit ik @fbr@h] i@y eag@Rias tin@iher @mib@@RIMA, the subject
A "partial agonist" is defined as an agoni st that )
prefienis|ablpdyriia. pintseane of thebeegbedimants cihpplledyaila 1gdactg glipdynia.

suc t it fails to agtivate a recep [ ' PSS
FundOPS ngbuaBlne? PG Bl PR AvG TR Bsm 0y Ml ogjgpnitying
ac uf@tthat ABEARSs hipeddlg@it Sedilodpiigfhighalbycd compHhg identifying a
and nost preferably a human, who is the object of
subjeelasuftaning fotrs dipverlscsky o allodyer peawding gho shbjTeewitle apmleast one

R S BE AR o Ay ) P o
coftPR0hd rddlads 1§hésigksa bhaldavalaegtiealbeet. medi ci nal

response indicated. This response may occur in a
ti s40e00jsysirenpt amitherl aspect, Kgrgreseatnviestieirglgies daghtmethod of

..by. a researcher, .veteri ia nedi cal doctor .qr r
gt arodiyof HEPUBLE Tt 0 B bl Bt SChis” o) s S receptor
th€@Tméhed UoaRasHg P@nnGiihg eaNSEE2 [ RIQAIr Withaatl WabN8ke compound of

aspect, the present invention relates to a nethod of
Faroveht §, Ty bnHl, as dofimed ettimhishddigmamnagoyn insteagd imgacNPRERvel of the
eptor, the nethod conprisi.n cultyrin el | s, that :
NESES B b RerrEh BeLprBrony REERERY R i epp iy Shasonistof
thgg?@§§§&mgﬁg conmpound of Formula I, Il, or IlIl, as
defined herein; and determ ning any increase in 21 WO
20050031000 [PGT L2004 hE3dE 30venaat, iani “tgonat” tshistileRE2 compound
receptor so . as to.identify a coppound of Formula | ..
eI B DA GRIGD BF 2aTerDER 1 Bog0Yr renpodtsEen edjsed by the
e hist 1ifGe 8 S8R korh PHEA LA, BIBLIBLESacdtiBn Bf ist
mﬁ%ﬁﬁgdA%?§H§$eggfngenguropa?hﬁﬁﬁbr inflannato?ylgai?PagmuSOn
a tageos U Beitia agpristsiindefordtaacini apgnishéhas displags hmpied horgless than
conpound of Fornu .or | ere t

la.l, H 11, whe e conpound .

CORPIBOAS TR ek b L (BRI TBRIET 1 e, QD BIRES ihragonis
amNREFI receptor. [01061 In a further aspect, the

present invention relates to a nmethod of treating

neurjopazihi c Toe térmf tsabjead’ oefersp@ian dnimal, prafgratly a mammal, and most

conprising contacting.the subject with a conbination
preferablyc o Ry eV iors BsrabiAchoftreafment opbspyvialio Ay SHPEHBICEL as

an oni 0 arg | . ni + o tor. ;-

and Bi8Ther Toensuinahisfu BBk edp, MGG § HER @ mdicate an

arB&lr® ISad activel ord@RAESbr PhartnapartichBhga@oas elitias WeRkalogical or
receptor. 101071 In another aspect, the present _
megiviaat resnonsel indieated. o Ehisrsesherseomay gt ga tissue, system, animal or

human that is being sought by a researcher, veterinarian, medical doctor or other clinician,
and includes alleviation of the symptoms of the disease being treated.

[0104] In a further aspect, the present invention relates to a method of
identifying a compound which is an agonist of a NPFF2 receptor, the method comprising
culturing cells that express the NPFF2 receptor; incubating the cells with at least one

compound of Formula I, I, or 1, as defined herein; and determining any increase in
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neuropathic or inflanmmtory pain in a subject
conprising contacting the subject with a conpound of
Formula 1, fl, or Il1l, where the conpound acts as both
wo #sNRbé agoni st and an NPFF | antagoni st. pPOLO8Hokm31530
anot her aspect, the present invention relates to a
aciTeh ol tif NPPRatieOgornRUisORAideh 08 chitbb@mmal Goynypailnwhich is an
ina f@&g}’ect conprising contacting the subject with a
Ao

agow Bf receptaul a 1, H, or 111, where the conpound
act bot h an NPEF2 part. agoni PFEI
oot dofinor" B 88 6h5he Bbett, The SBERM Bhucplth 30BN o method of

trdali¥E REiBPath R G BflafnhatoryBlahiom @fkubje@adoniisitpetdm@aihpitie subject
or inflanmatory pain in a subject conprising )
witlhateopoug afffiermulsjleBt oniils where teperyoravid GEISES AmMANtRLanist or weak

Il, or .i e he comound acts as both an NPFF2
pagigl poqists ﬁt\ggﬁ?\@ﬁéﬁa"’cg "NPFFI partial agonist. [0110]
In gopadier BSReGkher Bfech RS Brkerit vRtibR Relil 8 @SndtBodof treating

pharmaceutical conposition conprising a conpound of ]
neloipathiaot jnfldmmaery piin ias dbsest icheginabe@ntaghag dhe subject with a

physi ol ogi cal ly acc able . carrier, .diluent, or . .
coBRbrRnat » armipeBS S FRarr 8. et b dal pe afaniegppipt o partia
agoRIIRPEHT %&@bto?,%%bfh‘epéﬁm%&fn@rﬁ HoPmalall, Xt oF €17,06hih acts as a

conpound of the i'nvention with other chem cal
fulagpostentapartsaleporas tdiNPiédreceptorcarriers.  The

phar maceutical conposition facilitates adminjstratio .

of & BorpluAeetbe SRes BAATSRNt VARG TR ol of treating

1 B} SAEMAG ABRUN s SondpistBecatdeting the subject with

nﬁ%goﬁqﬁgc} Eg %ﬁnﬂngtﬂj Plgrrited Ut?o, orzfljl,S ?nj ectilg%, ® subjee _m ’
coagioasd bf Fpamdat, el alr, Manteteajp cahpahdi acisstsrtati am NPFF2 agonist and

Phar maceutical conpositions can al so be obtai ned by
ary BRK | #289Hbounds with i norganic or organic acids

suchypagghyd | GnRgl A (Ul Eof treati
aci gTgsl L g@%’ﬁglj %ﬁg‘g’pﬁ%ré? %&gg%@mé@ WO 5005/ 031000 oo e
ndedpatise 00 44 0315 30 ryrphinaines witfjemi nacisthg @wlmneguhd ombject with a
acid, p-toluenesulfoni¢c acid, salicylic acid ar}g “?\?P )
cqrpeand [of Fopmuim b Hepmilh cxhere dhe corappyidsacts apdpftap NPFE2Z partial
co ilitates the incorporation of a
a%’é‘%%ﬁ%‘ lﬁ??%l %@F%Asm%'r ti ssues. For exanpl e di net hyl
sul fptogle  (OMBShher Spacte airnpradeyt iviehtigredblaay td ermetbod bf treating
facilitates the uptake of many organic conpounds into X
neurepatiat Iog inflaramalone §awsf ingh S HOSIANSIE190MfACHRE thespRiect with a
“di l uent' - defin chem c i [ t ;
cqripsp i PG B e L “Bhorg SR G0Pou S L 8 vifh WENFFED paria

agbhist hiatPad NPBF1 patili gloagt.cal |y active formof the
conpound. Salts dissolved in buffered solutions are

uti | [04&00 as Inlidngther sispertit e present GReention mivkiesy tugegharmaceutical

buffered solution is pho F te @gff red.saline bhecau
CTPOHUAT ORI o COMEBRA BT SR™ER milnih 11 dbdoscaPRg dnove, and 3
p@éfcfl@g;jlca‘?l@l deSeptile ERREL AludnbQr RitiBlen® 0B LbhbRALSH tHefWE.

concentrations, a buffered diluent rarely nodifies the

bi ol pgittpl &diei wry “pharmaconpaurdmposition” refers to a mixture of a
compound of the invention with other chemical components, such as difuents or carriers.
The pharmaceutical composition facilitates administration of the compound to an organism.
Multiple techniques of administering a compound exist in the art including, but not limited
to, oral, injection, aerosol, parenteral, and topical administration. Pharmaceutical

compositions can also be obtained by reacting compounds with inorganic or organic acids

such as hydrochloric acid, hydrobromic acid, sulfuric acid, mitric acid, phosphoric acid,
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[0114] The term "physiol ogically acceptable" defines a
carrier or diluent that does not abrogate the
bi ol ogi cal activity and properties of the conpound.

wobfbkh3leed he phar maceutical conpositions descrpBdgeszoosn31s30
herein can be adm nistered to a human patient per se,

m&haxﬁé@ui%}ﬁé RRIE WiHaR &dul (B REPRR, - Bﬂ%n%%ﬁmt gy, &'h@yl(@ %88 and the
with other active |ngred|ents as I n conbination
hlteher apy, or suitable carriers or excipient(s).

| rforr]ulatlon nd ad nlstratlon of the. .
n‘B bﬂ?ﬂ ?H%m? n§i‘ré‘ﬁ‘t %ﬁ%@? @t "6&103 megmprnd oﬁﬁa?frfﬁluates the
b1 Gk .
mﬁ??“ﬂ%%‘i“%ﬁ BREROIRETHb, G, T HEIEES: Frp R kpe T el durtoxiae
(DNoBORSs af cadmon]ystmhutadomnmyas ﬁblfaoelnamfpltb@ vpteddeucte many organic
or al r transrmc?sal , or intestinal

ect
CORMOMRESID @Fﬁﬁus PABIE 8F 3t OTg&MFery, i ncl udi ng
i ntr| ﬂm‘ﬂécu' 8he teriHPEHIAPERY Res cﬂc%rfxl%glew;? undf1 dlh.l ed in water that
intramedul l ary 1 njections, as we as I ntrat eca
willi diemive thatcoapemid b litaest ab eliagsestabimeehl: blolnglbﬂt}amlve form of
or intraocular,_injections. [0117] Alternate

the, gampewWide rSaith dissipbiar tierdzsofuions aeaitiigsd @Sh%hmts inthe'art. One
com(grﬁg'n Sed pu ect&f S(glgﬁorﬁ(saél%lsgnaté/ bl?ff r@J.i @gﬁdeot%c%se 1p?mm1cs the salt

conpo y intot re of pain, tenin
cofiéimohs of haumh ailoed Seiceamﬁ‘ef edlisudaat domrol Fier plherﬂmmﬁunon at low
one may adm nister th g..nh a targeted drug
Coaéfmtw?iys 3 putteisel dlgent é%@#ﬂ@lﬁﬁsﬁh%bloﬂ%@éﬁ%‘%fdé’tf agompound.
qtis o
tar go? é‘rH@ é&ﬁ'ﬁ) Mrfs@bo%ibtgrlgg?%’eg Fe 31699%9'3‘3 n‘{‘ér Ar Bfient that

dde® ihd:&]brdrgaee mh aloggel kitbady 200 prPsitics OﬂﬂleQ:f)mfpbﬁn(pr esent
i nvention may be manufactured in a manner that is
i t sdf1Hnowdhe phyymacejicalecomposttioas HownPrdheleimean pryadministered

R g%rg%gé,ggﬂ (R0 B0l BRO ANy e mined wit
otﬁé}CﬂﬂSHhﬁgﬂeﬂh@ntseﬁli f12 P BGhati @l tﬂeﬁiﬁyebt IsQPalé RERRSE B exmpxent(s)
101191 Pharmaceutical conpositions for use in
Te&b@l@ﬁ@ﬁaﬁ@é éorpufationtpad pAaiustation oy dipt jasrponpdssointhy instant application
ated d t4,ona n ng, An
m@h 8 o gg ica ﬁimm@\éggp%hgl 4clacmcq?;?arl egec'regr’%:SOn%@c g Pﬁlgllgwng Co,, Easton,
P@xmt}pé(ﬁnb;s 18pgl auxiliaries which facilitate
processi ng of the active conpounds into preparations
whi df1 tdn bgumrcnmrméémmﬁ@mownay, Beiopr@mple, include oral, rectal,
i on.

traénazﬁ;]u%qsgt, (Ot 10 ei,?tu&zﬁgg& di%lrékﬂgl Igppa{r%ger\zxgﬁflwe% o%giludmg intramuscular,

sub@lﬁﬁmz'oﬂye%tra@@lﬁcfdserlﬁtrarﬂéﬁﬁllﬁ?@‘:||ﬁ2|'ﬁ@t‘iﬂr§s NBY Wi WsethtAthecal, direct
suitabl e and as understood i'n the art; e.g., in

InRevenhpubn, istr@ratongele utiiaszsal, Scintracedar injsoves. [01201 For

i nj [an, the agents of the inven

tor it Lfloy 1HCHAE0 e Lt ARHSe EGRUMUNg o local rather than
sy@l@ﬂh?d RhRgH: R %Xmﬁﬁlgpﬁﬁ 'nmeﬁlotﬂl-gfftﬁé §or§H&J?1dQ§reEﬁ'f' ko %he are of pain,

solution, Ringer's solution, or physiological sallne
oftenf iher de;}émrortsnanmndm:dmb famimlmcmt r Bitrttenmorep ene tmgynddsninister the

appropriate to t barrier to_be perneated are used in
drpg dans g argetsl | GHE Cgllé(ﬁl'y system, for example, m a liposome coated with a

tissue-specific antibody. The liposomes will be targeted to and taken up selectively by the
organ.
[0118] The pharmaceutical composttions of the present invention may be

manufactured in a manner that is itself known, e.g., by means of conventional mixing,

23



penetrants are generally known in the art. 101211 For
oral adm nistration, the conpounds can be fornul ated
readily by conbining the active conpounds with

wo Ria6Bgeutical ly acceptable carriers well knewubiososis3o
the art. Such carriers enable the conpounds of the

dis &Vﬁl t ufaﬁn%edrggerﬂiﬁlaﬁgqeﬁgatf@b|eﬁﬁ§s1f3m@ leh&a sulatmg, entrapping
dra , capstl es; 11 qui , Syrups, slurrle
or&m&meggmeasaand the |ike, for or al |ngest|on by a

patient to be treated. Pharnace%tlcal eparatlons f&

or all0k}8} caEP%@aceeIBP%{. %@P%V’W PhaisriB BEOHaPE A fhe present
inRELP! SR Wla rﬁﬁff:ﬁéﬂ' bRat 'n%m@f 482 one or more

Imveéent i on, ti on y grin |ng the resulting mxture,

ph?ﬁ@lo@ic@ltt}ea&ep@bteh&rmmtdmmn@fngg&mmmﬂs and afik diariag] dklhn:gl facilitate
suitable auxiliaries, if desired, to o talg taQ{ or

ProfessiReeoL e ediveSempaBids mipranins Whigh oph Op 4t Bhrgaceutically
fillers C S .

Pr?Péer fol?nullgtyoglr s &2 e%ggt?olﬁ)t)n tlgfl ljouféod;%dg?@%g%gﬁ %ﬁg&g u%ny of the well

knd%n técPhicR¥aRlrRrs, afd 2ecigit@s oty behsed astudtable,andias @nderstood in the
starch, ~potato_starch, gFIatln um tragacant h,

arraghyn Re@m&mbgﬁharwa%w EBPPNA - cel | ul ose,

sodi arb xynet S
pol )Igﬁr?jl oy or 1{14680 Qgégggl)n% ?Pfthgn&veﬁﬁon may be formulated in aqueous

soﬂh:%hﬁtﬁgféﬁﬂlﬁgnaﬂ%@t&ogi@amyb&)rﬂphiﬁﬂh taffels ascht be Hanks’s solution,
Cross nked pol yvi nyl gyrrolldone ar ' i nic

Riagirth eplutosalrt Iﬂh{éllﬂélﬁca uehnasbudlsai urhoal Rjﬁi%ﬂ}ueosa[? oadpipistration,
ee cores . are vide .

pe’f‘?ffag“spﬂﬁpﬁmate e cen ra{j unglré etsd?)%}%t%ls%ﬁ? Irtr}%gﬁlbnélﬁ%mn' Such

peH&®his A/Velgeﬁbrmmqﬂmd ianed 4y, contain gum arabic, talc,
pol yvi nyl” pyrrolidone, carbopol gel, polyethylene
gl ydé12ilandFor otal taémlmﬂranooxuﬂerecomméércanéw | (prmgipded readily by
and suitable organic, solvents or SQ vent
copasti s SRRt Ay BBty g gt well mown i
thES BRALRBL a3 Bdd8ehpbendshsr thabhehSioRtto BE dg@sulated as tablets,
coatings for identification or to characterize
pilds,fdregeent capsldninlmmdsmgglsoSyrgm |sw@r1@s;rﬁpmgxog@§@§ the like, for oral
101231 Pharnaceut| cal ratio ich ca u
mgq.sgpp)py 'ﬁd}aﬂalét ﬁu f trelaf)e %lglc%garep%rfa %réﬁ r (ﬁr’%g use can be
ﬁ@ﬁhéd 5 nS e ot Iﬁgrecm%x%ﬁnémd.@itipf)hzﬁﬁ{aaédti%alﬁﬁ&n&natmn of the
asticizer,” such as glycerol or sorbitol. The
mpﬂﬁiﬂmf mﬁtlcmams glhmhngﬁm resouting mixtire, zawcitnrmsmng thegnigigrs of granules,
in adm xture with fil

aften addug g{ltgpl@haéglhaéﬁa,/ 6rJeIS’l§ff£ (ﬁ%t%m ta@ﬁtsa%r firgg%e cores. Suitable
)&g?%}ﬁsshllémi éﬁﬂ&ﬂﬁ € ifeH suPP i %@H chlﬁlﬁénlzlc't@@rﬁ}crdse mannitol, or

capsu é active conpounds di ssol ved
saPbitd UsHligRade greparationd subh as,| foxexkadple, suate :a&ch,atfme}at ofiatch, rice starch,

liquid paraffin, or [|iquid polyethylene cols
P%t@!éi 1416 g@@tabuauméqagaq%ﬁgh et b ulosg hlff%?%ﬂj‘r o ipRDy-celtulose
for ara i 0 e t abl i
qdblfm s uc M]‘?SI on T(g!il[g 4hfq"§aﬁylg’8n et ablig gesired,

d@&fegmtﬁlrgra@tmt@maytblaeademw 4 tBGSroﬁaynkﬁk@lyhaylfmmldéne agar, or
tabl'ets or | ozenges fornulated i n conventi ona
algamhanid ol 3gEherEel sush g rAURPAGIBNRE-by | nhal ation, the

conp f use accqrding. € ve qm ose,
are @)jﬁgém g%tage}; dEr Vet 85%(%%%2&58%@%&%%}1 %k S purp

cHREAYat® SSRPEALIIGHY may be used, which may optionally contam gum arabic, talc,
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer

solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be
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from pressurized packs or a nebulizer, with the use of
a suitable propellant, e.g., dichlorodifluoronethane,
trichl orofl uoronet hane, dichlorotetrafl uoroethane,

wo SR5A%Mee di oxi de or other suitable gas. In the6askeLs1s530
a pressurized aerosol the dosage unit may be

addel Qf)mh@eprﬁ’s Bf Qi¥Adie %aﬁné@ak&eldtef’?nﬁ&lnbﬁ & B Uﬁr%t@r‘i’ze different
anmount. Capsul es and cartridges of e.g., gelatin
am@nnMnmanfamhamempowuimsqffIator nay be fornul ated

cont ai owder . m x_of .the d and a .
oot (P B it FrenSau iy EETEE st el ippbs push-f
E\ﬁ&ﬁﬁ@@Hf‘ Y RefRr0k] Rurd bl R3hARIAR
Cagdmemstratlo%t byS |njeét|on ecdgﬁlbyzﬁgluééﬁﬁpggdﬁéﬂﬁmcmer
suph asqhyqerujmlscormfomﬂ"chn pukipfinehprules nginfontaimjrecidion ingrydients in

%}11{ fure H‘I‘fﬁ r}llﬁag BlléCgl aggzlwtt(&gﬁi? e?'s 5\17}%?1@3 aﬁr%)aﬁélagfo (r)'llélmetss such as talc
oMhESREVAT! s ate TRE, SRR, tstagnfzegawntsah%aﬁéa@ég ﬁfera@ﬁvééompounds

suspensi ons, sol utions of emulsions in oil y or
may| be alissolvelial sssgendmj mmayitabenb@ids, fsachmas dattyr yilad@ptdsparaffin, or

S abilizing and/o er Si
‘l%@%h’?@y@* f??féﬁ Yo arwatc{s'eft%éiabﬁ%ﬁmm@f %ﬁggq%o 1 Brmulations for
org?z[cﬁrﬁhfs[rglllomm tlih AbiLRs LiGhIds: su%ﬁl ﬁ&mstﬁa%w I ons

e active conpounds i n water-soluble form

Addi poil24ial | For bsushenshbistiof tHehenrgobitives sappde nigsfommof tablets

be prepared as .appropriate oily injection
ordpzapgrsiognylated ip cabieBtM3hBI3RTE! ¢ sol vent's or vehi cl es

i ncl f at

£ at t@‘i’fs i d tgé{ g(;rél%lszkldgﬂu %glrﬁlgéﬁ?l? 4 tfd 1:0 O%Eldsc‘}/d?tulgaegdcgrdmg to the
pregenglipeatiomes, cch/er’liérp@SdeSredAﬂ wl&oﬁmn ofnjreadrb@i spray presentation

suspensi ons may contain substances which increase the
fromspisssurigedfpracke of st dpsRplEEcHN VIBUH 38 96 Hitable propellant, eg.,

BB RBIIT R A BRSRRRREL ool con

disigpensiten soeiblass0 laahd edsa of diprakhezeatahisbl herddsgye unit may be

agents which increase the solubility of the conpounds

detemangddiy providingea prlep ir daliveha sretapdypmgunto rﬁ%ﬂ@mle%@f@dcanrldges of,

8: i.e
. éé‘l%tlérp Iﬁ)?]' UB%%énr %Pérkltm (?1? gér,”{}fh}{tgl X)t’a?/ E)E?orﬁﬁltlzltgcf %dn'?:ﬁﬁﬁg ap wder mix

ofShé taRp@indehd alstitabde Bowdes badel sueh RylLOGSI orfstREh. Wat er

bef ore use. 101291 The conpounds nay al so be

for nidit28led iThe reaperngso mg@sbq ifeypnladed Horg garenteral administration by
inEeREDS 0S| t atroslu51 crcﬁ‘(g eor éo% nl?ou%n@fﬁm gofmuci qn(}ngg?}'tl %Ftlon may be

onvén OSI ory pases SUC CcoCOoa

préden@ldne mng@b@%@uﬁlﬁﬁ ..l Oih3@dpolules dgleh muﬁnd&@ dohiners, with an added
formul ati ons scri bed previously, the conpounds nay

pragesative. mepmwltwmama)eﬁ@ke podpdeany @f. susnmhlomangolutmns or
for. m ni ste

e THARSAL Ao (V1o e SORCUT ARBBUL] Joguiaory agents such z

su'sﬁénﬁﬁ@&‘éb&’h@fnlg)é)ld/@l‘ dltayersmglhg@ﬁwscul ar injection- Thus,
for exanple, the conpounds nmay be fornulated with

sui t[@#b2Y poIijmanwt@al hipdnephalsi domapaeitaks E(dflmmstranon include
on in an acceptable ail)_.or io

npl e as an e
aqé‘ﬁ%‘ﬁaﬁ@‘é‘“P’é%l"rfsmoFC%‘éﬁ SBTPPIRISy 15 oV B2 leRdF | P veAdditionally,
sufsﬁgns%%ér@ fhe 88V &Qﬁﬁduﬂgé }fnaysgle U[Q’lsﬁara?lag appropriate otly injection

suspensions. Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil,
or synthetic fatty acid esters, such as ethyl oleate or triglycerides, or liposomes. Agueous
injection suspensions may contain subslances which increase the viscosity of the

suspension, such as sodium carboxymethyl celtulose, sorbitol, or dextran. Optionally, the
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[01311 A pharmaceutical carrier for the hydrophobic
conpounds of the invention is a cosolvent system
conpri sing benzyl al cohol, a nonpolar surfactant, a

wo el §noom Sci bl e organi c pol ymer, and an aquemtifuphasesisso
A common cosol vent systemused is the VPD co-sol vent

sus?éﬁﬁ@rmma ii$hcdntain sERABIE k@Bilidkrs 3Yoapénts Ry Incedasothel solubitity of
% w v of the nonpolar surfactant Pol ysorbate 80(tm

the ceammpuegiovatlpwplor mmymaéﬁ@n@fwﬂﬂly mentﬁ%@rbsqlgti%

voI n ol u ano Nat ur he, prapar
0 40 oo SRR eyt htfienly i or S Pagp Y Sorm for

co%tﬁﬂ%wﬁl@ﬁ%&%‘l@@eﬂlélé SO HBHE bl ganeet Wated] Before use.

characteristics. Furthernore, the identity of the

co- $6129%¢nt Therponpeursls meay Heo beforailated n é@/@mp@posmons such as

other . lowtoxicity nonpol ar surfactan X q}
SUPTREYBHEF 1P IsoL VoCRBATE Ba P MG COTRUDT) gy it fbases such as
coQ@J MREhY! &hE glosigks. My be varied; other bioconpatible

pol ymers may ~Trepl ace polyethylene gl ycol, e.g.

pol y0130} plradditichonehe Mubtlhmdsugmda)rgwously, the compounds may

ol saccharldes substitute extr
oty DT RERGETly S gt Gt FTIEI oy SR oo R FUpNEs may be
adﬂn tgpeﬁeﬁfo%?lantzﬁmﬁp%pdé(aﬂﬁk Q@oc@lfﬂﬁle&‘/s@)d orLirP@sRE&Farly) or by

emul s are wel'l known exanpl es of” delivery
mrstahw,:has igjectiar. r i Bus, ffar emmplo,phmbccunmumgs mgebeatormulated with
ani ¢ solvents such as n&t IsquOX|de al so
§igt

suieblenpleyes oraprBIgHe a%ftﬁ%rval YHRPIE 35 £1 G T acceptable
01&%?{g b &l L¥ehandddgdlihh %%lsls Fs efi’ﬂg%l:’ﬁgzﬁw%?yfopgxampie as a spanngly

ivere ing a sust se system such
sofdg 80 neabl e matrices of solid hydrophobic polymers
cont ai ning the therapeutic age

sustl@13dd- r & Phaenipstiasal a‘F%T‘?fa{}%r 5% ﬁh)@é?ii"éflbfcs HfegPafRs of the
mg&%}&éﬁ 65%@%}% g%stérn Q:%Elpﬁ?mg@el%g{? % ecggc}lé?g%onpoiar surfactant, a water-

mitsibR d1eahit gbBame, mdpsidgasousgphascdependinng asolvieei system used is the
chem cal natur e, rel ease the conp ounds for fe o
VRBeqossqm‘mi Sy¥wer Whot day solutipehd /‘th"/‘érPeP% AFRlRhcSp Wiy of the
I I
8‘5{9 ﬁler?ac ag% ?’P}yg%r F%g%()? g t’ %l?éb/qf H\}’ %&&%&P@né Eﬁfcé‘Pﬁ‘dﬂ 'n‘f’adc up to

voﬁﬁ;ﬁ@'lﬁ B3R NetARPE Nﬂ@l‘aﬂyeﬂw &@ﬁ&ﬁ&n%ﬂ)ﬁ &f-sdlbént system may be
conpounds used in the pharnmaceutical conbinations of
varied cpnﬁr@mbibnw@yulbedqgif@)amws asolubilifys agdy Hoxicity charactenistics.

F\%ﬂgﬁnn%gg gﬁt ﬁ t%// ?? %Ep% 0 \trei%ﬁ)l%grlﬁg(téqeetrrnts ma§ bB ed for example other

xo‘M @Q.c Slag%mfaaﬁh@%yﬁ bRUEsel Othstchd 'BftmLYSORBATE 80™; the
roc sul tfuric, dcetic, lactic, tartaric,

frﬁmiothlzé Uﬁ @bhﬂeﬂwlenetgiycoﬂ:‘;ahzt)s be G’Rded oother bmwmpstdj!m pobymers may
i n aqueous or ot her protonlc solventﬁﬁéhgg are the

re@lﬂa@ palyehdieng sy Pelee ge PRIYHIY! BEEddpRS,; f BUgars or “polysaccharides

b ﬁﬁ UE i qal&@mposi tions suitable for use in the
¥esen i nvention include conpositions where the

act i j0a32Ngr ediceniiven] @tiepridiivagdsysenanianpusphobic pharmaceutical
effective to achieve its intended purpose. Mre
caspracinfls oayl §e emplotyed-ageénesors |apd eppdsions, areaws il dinopBagiamples of

d%}vea/mgf n%lF§IOéCc§91 e?%l %ir %f ér%cl%b\{(? d'i'tpgspr BURRG: or%LnIu%V%Weﬁts such as
dimethylisulfoxide also may be employed, although usually at the cost of greater toxicity.
Additionally, the compounds may be delivered using a sustained-telease system, such as
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent.

Varous sustained-release materials have been established and are well known by those
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or prolong the survival of the subject being treated.
Det enui nation of a therapeutically effective anount
is well within the capability of those skilled in the

wo obz@epeci ally in light of the detailed dlﬁé)flgﬁéﬁﬁmlﬁo
provi ded herein. [01351 The exact fornulation, route

sk@fedadMhlas! I §hdtARcARGHOSABRIcE Qhayl REpeddIRY BRABLT Ich@hical nature,
conposi tirons of the present |nvent|on can be chosen b
relerss thedompelnas fopinjey eicels imntovdew100 daje Papdneintg on the chemical
0 I on. n et alL 1975,
nofREphiE Pyt e swadivkobe fratapBened, addfiongl Fragjes for proten
stabYiPlaG&h by bt B@pHQeg range of the conposition
adm ni st er ed to the patient can be fromabout 0.5 to
. 10Q0133y/ kgMehy th ehc opalploemd:s zsedbﬁdghewmlagmceumm koinbinaOéhs of the

. [.kg, or 10 to. to 100 of the
inyRipR Y, BP0 v 38@%9%@ gqr?@ﬂ@ieoﬁeuntenons
PHAfmate® ScoRfpali ' { e
Bl Pas”?ﬁ’%‘ééﬂéé% By R B BT ORERS IARRE but not
linfigad talhydwthlatit, sotfutibecetsp daciif) tartarooypaoalin dsicomid, iean 8ditd ©@nd to be
t he esent disclosure, human dosages fqr treatnent of
moge Soﬁoélé?s‘fl 98T Ob ﬁﬁﬁ PEYOTHG S Ve faa re Bie comsaponpfigsiree acid or
bakdfoRSt i nstances, the present invention wll use
those sane dosages, or dosages that are between about
0. J0PAand BRbUpcenticdietongesitionbouitabPb¥oramd 2504 predent invention
et ween 50% an 18‘3% of the established human dosage.
@RS RTPRMAC %\@%“‘i‘%‘“é‘?@@ﬁ?sl Aheentaiged g pp 36’@“%%ffecm’e to

-di.sc C
N e T
anlabony af crespound efiebieve toquenpraﬂlatuetevalam&s;od;ﬂé isyregtohfsaM disease

invitro or in Jilvo studies, as qualified by toxicity
or profgnedhe gwyvak e E‘& bieet hy'ag teatedn Ingranipatiqnoot a therapeutically
OR4/.
ef%%g%{ Q%}juglggeﬁ%r Wﬁﬁi {ﬂg 9%3)%1?12 8%”91‘3)0%9 %kl@‘r g gr%had'f I?:gpemally m light
of fesietiled disclopat peadded s general i zati ons regardi ng
the dosage can be nmade. The daily dosage reginmen for

an A0AFL  hubhen epast i lerRUIRBgR. bouty of %ﬁﬁifﬁlomﬁﬂ@g@%ge for the
g@%gf%?éﬁ%%ﬁ %_fr@le % gg%eﬂgorp ax? %% *ioggfkg’éflt ntmdmdual

phgmmam mlmwa&emugan@ubmhamﬁus(sseregntm %t:uﬂ[anws in “The
dose of each |\r;agred| ent bgtween 0.01 an 100
Phaingrcalogisply Baws i diempeuting™ .ot 5@ riy, Bf;gcaily, the d@ﬁer@ﬂge of the

001943 ﬁﬁ&l‘ a!irqglrls%?ljeg b tﬁ% pap &n (,p f{){?r%renmabo a}l %gﬁtﬁe?&d t | e Sg of the

resent 1 nventiton or a ar maceu

paamemoapl“%@ﬁl dr 1 thevEe g/l@abf: tud) a 80 ﬂﬁg/]tgﬂe)rfsms 108S8g/kg of the
t he conposition being a nistered 1 to 4 tines per

Pa@%w s body pigrghit Ifbfefifyﬁagm may bapgowige oresorof serige of went inore given in
adm ni st er, ed con

be
RS0 SF ks B0 e SR 7 padebh RRER B et of he

spéc‘i’ﬁé&)@n ndEhetddhed Trmh% presteﬁ'ﬁil&%@ke Gilak d@@a%@g?ort?béalment of at
oral adm nistration of each ingredient will typically

ledlesainre ¢onditoarhgee bdentastapbgedmg handn m’nlst trxstmbesd tid gtesent invention

osage b enteral, adnm npi stration
wxﬁhxs ﬂlgse %H%d%)szbgei ctréioa@@s ﬂ)ﬁt arg, ettv%p é) e% g é"éj or between
ab¥tlsop g ek nios B@t‘i’v%gn fj@% AdRB6YO5F 1Rd estﬁﬁﬁﬁé@hﬁ%& dosa%e Where

t herapy, for exanple for a week or nore, for nont
nodumpagalosage is established, as will be the case for newly—dlscovered pharmaceutical
compounds, a suitable human dosage can be inferred from EDsy or IDsy values, or other

appropriate values derived from in vitro or in vivo studies, as qualified by toxicity studies

and efficacy studies in animals.
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[0137) Dosage anmount and interval may be adjusted
individually to provide plasma |levels of the active
noi ety which are sufficient to nmaintain the nodul ating

wo 8 5,@9(;0 , or mniml effective concentrati orpdiMrEhos031530
The vvi |1 vary for each compound but can be

est| (A

CEnISEAE AR, SR DRRRA AP 8R6Nbby-drvg s

in efvar et ersbsikigeaealizhtivas repanfing drd dussger cni mnmatowdbiedaily dosage
HPLC assays or bi oassays an be used to deter mg

regimg ARy ortdintyaEn BNt ey 81 fopcxagrle; ap Q) 4Pse lbetween 0.1 mg

n

PR SRR PR BRTROR LS o200 me o

intplvase®, hiecalageosbov mttahesMEE doae ol BacdOfgrticnhbetivicame .01 mg and
Er ef erably between 30-90% and nost prefer abll?/ Eet vve(?.n

108009 s et wesh Bdsag 28f O0gr& o &dnint fitath &N grerediont of the

ph%}?nat%g&tlcé?cém%;gslﬁ%ns olteneh fe‘ﬁ% ﬁé@{} 6(9(%?1]618 RRGERLT AT RReptable salt

not be re
th&edTeaRrlla8dd 3nhe 044G, thheompogitién béing andrp'rm:i;sitd:rbd)rh to 4 times per day.
adm nistered will, of course, be dependent

Alspijisely Bisi aempesitarsdol dhe tRENEgR; oY e n%mgmtefetih*@’ continuous
mt‘?’a? \r(%lg‘#stsl fu%{on E glgl% a?'a'dﬁg% ?T% E h 1?@‘@{2@5%% tsocﬁ % é)er day. Thus,

th@fd}YaS ldgil R BesadO 8¢ ayﬂal AMQIBAANOS of bahSngradient \ﬁllﬁ@ﬁicﬁ]@dbe inethe range
presented in a pack or dispenser device whic

1 T@o’}ﬁ)ﬂam anethe ﬁotnﬁaélylﬁlﬁfi%gedwaigf'é“q‘félr%ﬁ’@@éﬁﬁt&i'h‘wHb‘YP’ﬁé“Y be in the
act edi e Ih PR S,

DYy 988 581 S e 1 GESURLEERIPEI P perio o

coﬁﬁiﬁlﬁus Qferéiiysﬂﬁﬁﬁﬁhpléew L@edBYr Ib@re;’:l@ﬁ@ﬁﬁ@ﬂt}ﬁ@r lwars
instructions for adm nistration. The pack or 28 WO
20090551 000DPEEE US04 /204 118B0val 1diss pe idiptedaipdiiidusliydo provide
acconpani ti

plzés r‘r%ﬁ% PF ﬂﬁ- é}/%mobeq %gchbara c:erﬁ:I goyéltraﬁrtéﬁt?h modulatir)llg effects,

or Eigith Al FRdJet@nb@iM4li o IMEE). The MI@@ “SBNerCﬁ)r each compound but can
phar maceuticals, which notice is reflective of

beafpspmwdl friyy it hetragetac yDotagehaedestany i5f aqhwa/e the MEE oyl depend on

m%\(gﬁﬁ cg\arar\%g %snz?{qeroﬁtggélryfiﬁyls talélgy?lo\l;g ver ?—LﬂL‘iﬁﬁsg‘g)% or bioassays
cah B0 dsANE dXcdinAMshiaSdohadrt@fofDr prescri ptl on drugs,
or the approved  product insert. Conpositions

conmifidfing Rosagepountetvald cdve ilavehei datefromed| aseg iMEgE value.
con’patl bl

Cmepaga, S e B AR RO 18 B TPy plasma levels
aﬂf)gpglze[dllafco fort {0RAARAUNC linRNpleRdiALRHBNBLIG0nd most preferably

wi |1 be understood by those of skill in the
bedkéent Ia@0%uner ous and various nodifications can be

made wi t hout departlngfromtheswlfgof t he, pr seﬂi :
| nveRFSn. Inerer of docH pABHEIIOBET R amuan&%tgffa getive local
conf%urailgg 8{ TPy rﬁo agg(g R ERRALo pméﬁﬂgblg&ntr | L.t the

S Ive O are not rnten
scop@14d} thQ‘héﬁlﬁﬁ:ﬁﬂt of exepdsition adnxpetdreenilal ofRefusse) e dependent

Synthesis of Chen cal Conpounds
on the subject being treated, on the subject’s weight, the severity of the affliction, the
manner of administration and the judgment of the prescribing physician.
[0141] The compositions may, if desired, be presented in a pack or dispenser
device which may contain one or more unit dosage forms containing the active mgredient.

The pack may for example comprise metal or plastic foil, such as a blister pack. The pack

or dispenser device may be accompanied by instructions for administration. The pack or
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[0143] Schene 1 below is a representative synthetic
schene for the synthesis of inonoguanidines: 0 H
N, NUNH2 H2 111  HC NH GP1, GP7 or GP8 ELOH M crowave

w032 s Scheme 1 29 H N .NUNH2 H NH HCl VWi raa00.4/0
Oz%%@ios@ooopm/ US2004/ 031530 [ 0144] Al ternati veé 31330

d@ﬁlélﬂhrt ir@?\‘l%lébaﬂe 9&0@3 16?_?1%1"'_3\4%&&@ a%@ﬁ% \31tpel|1@\66ntld'iner in form
pRscrtbeR by a govemmental agency regulating the manufacture use, or sale of
pharmaceuticals, which notice 1s reflective of approval by the agency of the form of the
drug for human or veterinary adnitnistration. Such notice, for example, may be the labeling
approved by the U.S. Food and Drug Administration for prescription drugs, or the approved
product insert. Compositions comprising a compound of the invention formulated in a
compatible pharmaceutical carrier may also be prepared, placed in an appropriate container,
and labeled for treatment of an indicated condition.

[0142] It will be understood by those of skill in the art that aumerous and
various modifications can be made without departing from the spirit of the present
invention. Therefore, it should be clearly understood that the forms of the present invention

are illustrative only and are not intended to limit the scope of the present invention.

Expennmental Details

Synthesis of Chemical Compounds

[0143] Scheme 1 below is a representative synthetic scheme for the synthesis of

imonoguanidines:
o N_NH
§ N
Y R N2 GP1, GPT or GPg g NH
1
R Hcr NH EIOH !//
Microwave R HCl
5-15 mins
Scheme 1
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HCI NH EtOH 700C, 18h R HC Schene 2 [0145] In sone
enbodi nents, an initial alkylation step is required
prior to formng the imno guandidi ne group, as shown

WO Edﬂs&ﬁ?&b‘m 3 below 0O HRHal irDH GP5 K2CRBpcPAgeioaies1530
55(5, 4h Scheme 3 Ceneral Methods [0146] 96% et hanol

was [4s€f] andhifAlKeALSHAIRIR cUF BEus RUWhEWA S Echerrtd NMdRow:
spectra were recorded at 400 MHz on a Varian XL
spectronmeter. Chemcal shifts are reported in parts

per mllion (ppm and referenced with respect to the
residual (b.e. CHC13, CH3OH) proton of the deuteratNeN NH,
solvent., Splitting pat{}sr ns,are desyeeBed as: | \ﬂ/
s=si ngl ef;, BrdoubHet", =t ri pl et ,GR=QEHI6 et , RN R1NH
br. =b . neEnul ti pl et . Nfhi n- Ay e, fhromat ogr aghy
(TLC)R was carried oul’ on alum ni §p-shgets prerodt ed
with silica gel 60F254. Flash colum chronat ography
was performed on an |Isco Conbi Fl ash SQL6x using the
met hods descri bed bel ow. M crowsmenfesact i ONs were
carried out using a Smth Creator from Personal
Chemi stry. Anal ytical HPLC, Anmonium Acetate Buffer

(Z 147 e ZMD | : : :

conslithng B AS6eTph LS. BEEHR SISHAUET R, i required prior 10
foMAN@ARE imiA8 Guihndindigade, Arshayn Det@eier ey

El ectrospray lonization Interface. [0148] Col um:

Reversed phase colum (Xterra(r) M5 C, g 5m 50x4. 6rnm
ID). [0149] Mobjl e Phase: Acetonitrilell OrM aqueous

Ammoni um acgt at ej| 30 WO 2005/ 031000 PCT/ US2004/ 031530 7
[0150] Pr ogrl‘a 17Hm n. %r adi ent program starting H
10% Acetypni tlr i Ye, ove™® nin. 7% ACEt ONiRL [ |

100
hold for £ min., over 0.5 m n?é? 32’14%%0,3\8& oni t rPl e,
hold for 5.5 ’

HCI

Scheme 3

General Methods

[0146] 96% ethanol was used and solvents were used as purchased. 'H NMR
spectra were recorded at 400 MHz on a Varian XL spectrometer. Chemical shifts are
reported in parts per million (ppm) and referenced with respect to the residual (1.e. CHCl;,
CH,0H) proton of the deuterated solvent. Splitting paterns are designated as: s=singlet,
d=doublet, t=triplet, q=quartet, br.=broad, m=multiplet. Thin-layer chromatography (TLC})
was carried out on aluminium sheets precoated with silica gel 60F;ss. Flash column
chromatography was performed on an fsco CombiFlash SQ16x using the methods
described below. Microwave reactions were carried out using a Smith Creator from
Personal Chemustry.
Analytical HPLC, Ammonium Acetate Buffer (ZMD)

(06147} System: Waters LC/ZMD instrument consisting of 600E Gradient Pump,
2700 Sample Manager, 996 Photodiode Array Detector and Electrospray lonization
Interface.

[0148] Column: Reversed phase column (Xterra® MS Cyg Spm, 50x4.6mm ID).

[06149] Mobile Phase: Acetonitrile/10mM aqueous Ammonium acetate.
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mn. The flowrate was 1 niL/mn. Anal ytical HPLC
Amoni um Acetate Buffer (ZQ 101511 System Waters
Al'l i ance HT/ ZQ2000 i nstrument consisting of 2795
w { on Modul e, 996 Photodi ode Array Dete <
0E e@%@g%pr ay lonization Interface. [01521 %{‘ﬁ[&%ﬁ)ﬂﬂmbso
Revefo38) Phasse,Gol- Yimnih XhalifeAl efingd aB{ho, X
FL))rvvlg?]h a gu%’%gicol-ulrm')%calft rllgrg e systrégna f@OiS%Amﬁm@’ over 10
mivb ve [t e0BaseinitAdethord for illminl v Aqueaus AYGBTEtoNirile, hold for 5.5
acetate. 101541 Program 1 | mn. gradient program
mig- he 1oy rate Viwsoh WEEDWNi trile, over 7 min_ to 90%

A@g&mﬁw %'%ﬂ¥[§[lmoA&tm @uffep(_zig% Acetonitrile, hold
. /mn. Analytical
HPLQo1Annonisysre:Bi osatensnal leanBe fHBZQRAMD)inftQkbb]t Swsiseng of 2795
Waters LC/ ZMD instrupent consi sting of 600E G adi ent
Sengrasion Metle. Saprbretofions deray Laderipiabd Sdvbaertay fogyzation Interface.

Det e an WeToli i ' [ €.q = .

01501 %t oo BE A PR MRl AR e B MIS RS 3ty dpcs o
THyittbA gdar colmmnRartrid gOda#m. Mobi | e Phase:

Acetonitril e/ 5mM aqueous Anmoni um Bi car bonat e

(adj 9488d t d7qdiedrgye: Astongiledt ailagiicour Apmonyrmerctate.

pr og stard.ing, at % Acetonitrile, over o, MLN. .
OOSREUE o Sitap BERIRT oRlan® oo A8y Mdlpnylete, over 7

mi)% ACBt Astitddiinl€.ovBO0.8 rhial td1(4s AtetdnitiREhHIIOMBr B &hiB. YRS flow rate
I mb/mn. Preparative LC/ M5 Method [ 01591 System

wiat BMl4ming/ ZVD i nstrument. A set-up with a 600E ‘
1961 £y P ot 88 5anpl.e. NeRaqehmP96 Phot odi ode

tion Interface.

10160188 ungysiReversed Lonage eahiiht ot (Or)0PE €RadEht Pump,
C,8 5m 19x 10%1;;). 01611Mbbi | e Phase:
27A0e Bampler Manap@mV98qtbetadiodemdnin rPedesteratnd Electrospray lonization
I %O 621Program A 12 min_ gradient programstarting at
b Acetonitrile, over 8.5 min. to 100% Acetonitrile,

overp@s§ m %hl@:@&%r%@@bl@e&k%lhhﬁ%@h@ MY CQ-ufi50x4.6mm ID).
The flowrate was 17 nL/mn. 31
200500371000 PP EISEOC% 08¢830IHES P atqueeuHRLGMBiuM dBicarbonate

leRTL B365Pr cp Pump, Prop LG Control | or. 2487 Dul
Absofplpegice PeE&aHO1 7 min. gradient program starting at 10% Acetonitrile, over 10
min. to 100% Acetonitrile, hold for 1 min., over 0.5 min. to 10% Acetonitrile, hold for 5.5
min. The flow rate was 1 mL/min.
Preparative LC/MS Method
[0159] System: Waters LC/ZMD instrument. A set-up with a 600E Gradient

Pump, 2700 Sample Manager, 996 Photodiode Array Detector and Electrospray Ionization
Interface.

{0160] Column: Reversed phase column (Xterra® Prep MS Cyy Sum,
19x100mm).

[0161] Mobile Phase: Acetonitrile/10mM aqueous Ammonium acetate.

{0162} Program: A 12 min. gradient program starting at 30% Acetonitrile, over
8.5 min. to 100% Acetonitnle, over 0.5 min. to 30% Acetonitrile, hold for 0.5 min. The

flow rate was 17 mL/min.
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[0164] Col uim: Sem - preparative col um (Phenonenex(r)
Luna A8 5m 21.1x250nm . [0165) Mobi | e Phase:
Acetonitril e/ 25mM aqueous Ammoni um acet at e.

ogram A 45 m n. gradi ent program st aryiuRgoabsiso
WO%@)%/?%@ﬁonitrile, hold for 5 mn., over 30 mn. to 80%

P%@%’gﬁ%ﬁ?i&%etp%d for 10 min. The flow rate was 20

. i Flash Method I CF1 [0167] The sanpl e was

dry [oaé8led Shiremc®ldtere Prépdi0® instritimed!. oh sethvg \wifrigi 4908 Siep Pump,
using a 4qg. sili colum. and eluting with Et CAc (3

PiP Ceﬂtng?&r@éé%lﬁ”ﬁpégﬁﬂ&@‘?ﬁ?%c&_“ then 20% MeOH i n

Et Og‘g)j}%%,ﬁ md@furﬁrg: KRnffiphdPahtivEO BRL RN $PheMBiBACk@ (&R2)C1s Sum,

[01 e sanple was dry | oaded onto celite then
2puxtdonen).on the Conbi Flash using a 4g silica colum

and eluting with heptane (1 &Q;WP 10% Et QAc i.n at

hept GHESY 30 MefieyPhaso- AGyg dsenATPRRp i gpetate.

t hen 2% Et L ] iRk /aff 0%, Acetonitrile, hold
ST R e ?%:Fmg %’g‘i’g}é@? ém{slgﬁ%‘ﬁg was dry e
fdronegd., arto 36ahint € 80N Apuronitiiled hoht fdrel Combi Fhadlew rate was 20
using a 4g silica columm and eluting with heptane (3
mH/E)R. 0- 25% Et OAc in heptane (25 min) then 25% Et OAc

d’ n!ﬁ. QE&@;”(@%R‘% m] at 15 nL/mn. Conbi Fl ash Met hod 4

nple was dry | oaded onto celite
t henguenj f i etheoaniphewap ity IBhdeihontoisting tendgurefieadi aathe CombiFlash

colum and eluting with heptane (3 mn), 0-15% Ft :
uping heélgtsdive cplpgn qﬁ%rﬂutt%éwﬂﬁ@@ Eﬁ&ﬁ“‘i‘)n&ﬁgﬁt MePH I%%AC (25 min)
m n)., 4.0, i El hod 5 CFS [01711 The
t@&?ﬁl@hﬁé@‘ %%&é&%@ﬁﬁ‘r%@ then purified on the
Coaipr R Iasbthod 2i(0g2a 49 silica colum and eluting with

heptane (3 mn), 0-10% Et OAc in heptane (25 .mn) then .
10% ERIO8L i rThHveyemphewes diy lepdest ontg calite then pusthiageyn the Combiklash

20051031000 PCT/ 1JS2004/ 031530 i F t
PORa) 5 DI DR e aaR 3o TfhE Y ME HIBAn heptane (30
kil 0oLk PO héiRarfeo(Di li@Sthen USIRE@ALGY Bipiarea(S min) at 16

colum and eluting with DCM (15 mn), 0-10% MeOH in
niZMig40 nmin) then 10% McOH in DCM (10 nin) at 15

/r. . ner I ocedure | (GP 1 101731 The al dehyde
M@M : ) and anminoguanidine nitrate (5.0

[0169] The sample was dry loaded onto celite then purified on the CombiFlash

using a 4g silica column and eluting with heptane (3 min), 0-25% EtOAc n heptane (25
min) then 25% EtOAc in heptane (8 min) at 15 mL/min.
CombiFlash Method 4 {(CF4)

[0170]  The sample was dry loaded onto celite then purified on the CombiFlash
using a 4g silica column and eluting with heptane (3 min), 0-15% EtOAc in heptane (25
min) then 15% EtOAc in heptane (10 min} at 15 mE/min.
CombiFlash Method 5 (CF5)

[0171] The sample was dry loaded onto celite then purified on the Combiklash
using a 4g silica column and eluting with heptane (3 min}, 0-10% EtOAc in heptane (25
min) then 10% EtQOAc in heptane (8 min) at 15 mL/min.
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mol, 696 ng) in EtOH (3 nL) were heated in a
m crowave at 120C (al dehyde) or 160C (ketone) for 10
m nutes then cooled to roomtenperature. MeOH (20 nlL)

Wotzaﬁmﬂldgd in dioxan (4.0 M 6.0 nL) was addepcf[i}gigohgc]ﬁ,m
a

reacti on was concentrated to dryness

Comdiiie Mekbybechs) tered. Crystallisation of the
product was 1 nduced by addition of Et20_ The product

was fGl I72]er ed hgrsdmgitel wab dmydeadediogio wiitmtlm pGeified ah the CombiFlash

o R O R R e ufing o B 65 . I %% o aE By (40 min
memﬁi/@bﬂe@%lm@cmﬁ@nﬁwqe iR/miRC for 18 hours then

cool ed to room tenperature. The reaction was filtered
te washed with EtOAc (2 tines), DCM

(2 t 2 tinmes) and dried under hjgh vacuum
Gene g? ﬂ:’r 05&‘8 lé%’?/dfé’é etong s “?H%lglaﬂnaewlﬁég‘&mdme nitrate (5.0
w1 088 ABL nm@p@wﬁm %&%emé%% i M@e Qp%ogcgsméu?@e) or 160°C

equi val eft) 1n were s
(Metoue s farhidnmirodésethen @omlmm) rd)mpahpdzruﬂne: MZIH (26 2Lynehidn HCI in

i nduce cr stal]lisation. The reacti on was
e BEEE é‘??aﬂt)ﬁ’éas wepéb%r%%%aamme@f@&mw%s MeOH

o 5 i, S50 R TR i

oflEtg@h e podukiet arfdtcanitknardrizd gmasy Higheachyer ochl ori de
08.9 or 1.0 a ivalent) in EtOH (2 nL) were shaken
T,

re rs then cooled to room tenperature.
Et 20 d i Say \\4
oo 10438, 22990 b 8, RS SR A ARG .05 or 1.0

edoiv@imt) 2x BOOHL)Z nlld Orere2akén mt )700@ Sonddeburo thidd€cooled to room
aqueous | ayer and the product was extracted with Et OAc

teppgpbired )L he Teretigh gasi flterad and tharecapiiatel washed WisBIDAC (2 times),
At d 5 (GP5
Rt R Al e I A e

Mallmo@ﬁeieme}m) m_) was added to an al kyl halide
ot assi um car bonate (powder, 1.2 mol, 166

o; WHTRIo 2aberb kD @%@W!@%@@lmmhlﬁhﬁw@e«ﬂ 95 0r 1.0
72
cdipicplin R (ORISR B 2 T 7 B I hes gt room

tefupdiatiren Ei,Ot(@r20 Mﬂﬁﬂhm&idﬂd&@ iriGed @@@talh@ﬁﬂﬁr The reaction was filtered
Procedure 6 (GP6 101@%1) The al dehyde or ketone and
ar@ﬁh%@@&!@ﬁmuwhwwrtb B€i(3anes), @aCMr(Z 1imeg), Et;0 (2 times) and dried
I in EtOH (2 nL) were shaken at 70'C for 18
U%gluhéﬁ %guﬁf}r%:ool ed to room tenperature. Et20 (2-20 niL)
Giesal asledude@ (grdyce crystallisation but this resulted
in oiling. However-, addition of a small anount of
DCM 0%l t edhe aldehydst el HelawtandamiTomiapida ipidredhéoride (0.95 or 1.0

equivalent} in EtOH (2 mL) were shaken at 70°C for 18 hours then cooled to room

temperature. Et;O was added but no crystallisation occurred. Water (20 mL) was added
and the aqueous layer washed with EtOAc (2x20 mL). NaOH (2M, 5 mL) was added to the
aqueous layer and the product was extracted with EtOAc (2x20 mL). The organic layer was
dried over MgSQ,, filtered and concentrated.
General Procedure 5 (GP5)

[6177] 3-Chloro-4-hydroxybenzaidehyde (1.2 mmol, 188 mg) in acetone (1 mL)

was added to an alkyl halide (1.0 mmol), potassium carbonate (powder, 1.2 mmol, 166 mg)
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was filtered and washed with EtOAc (2 tines), DCM (2

tinmes), Et20 (2 tines) and dried wunder high vacuum

General Procedure 7 (GP7) [01791 The al dehyde and

wo #I5/paesani di ne hydrochl oride (I equi val ent) dgrE$208/031530

(I m/n-inol) were heated in a mcrowave at 130' C for
inlaenBYt @611 hahe Gosltiod W& e tot 40fpefoat A2hethed 36°C for 24h. The

reaction was filtered and the precipitate washed with
refit@acvaszoplerteng filtepdvhropeh ¢ Ay filter 2gshing tithercplogpd
Gdr| under, vacuum General Procedure 8 (GP8)

de and am noguani di ne hydrochl ori de

(1 e@uyyal ent) atdenRACH ke(tanemwrdmhb% iBndBR1r8chlbRde(0.95 or 1.0
en

m crowave at 130'C for 12 minutes t cooled to room
equemﬁmnl)atruEeOHE(QZ@ll()ZWﬂrcniDam at HEYC deddd hayrs merwceooled to room

teg];))é%gugéelt Eé@t (i%g&f@g?%a c%%i I(tjg\gnd\él\ges f[:ryﬁéllllt)sgtgtﬁ%mq?l%str&%lted in oiling.
HBWQ@&?{ adcﬁ‘ic%E'goﬁ glstﬂallleﬁﬁounaeﬂ DEmViadsulRden chysgMis@6HUDRe precipitate
Exanpl es anpl e
whs fiteredl wod @\behfziywnbl diO4wi (A dlnagsariPAVhE hypds)oERCoZ dmes) and dried
%éog@) 101811 4-Fl uor obenzal dehyde (5.0 nmol, 621 ng)
5 ac‘ﬁi%ordlngto GPl to give the title conpound
Gg@g@m@egm% Wrtgg powder (534 ng, 49% . 1H NMR (CD30D)
8.13 (S, T H), 7.85 (m 2H), 7.17 (m 2H):; HPLC M8
( aminizeim adét atdehydeMirkd] ansind@ranidite, hydExcilde (2:equivalent) in EtOH

( Ihgé(rgé;{)g\;érggwrcg ngél %‘benz vleI adtelg%aénfgrol? ynqr?tlltgs! Hlen cooled to room
tel?hge C?rfﬁrfsl P g::ﬁﬁtfl(m/ {N)ap?nt%?ydda%aytgg p‘éz&tamhshegm:tMO%% times),

accor to give the title compound

DECROQRYmaS, Etzmmlmepbumbdne@ﬁlﬁﬁeniggh ¥8%m.' 11 NVR
(C30D) 8 8. 22 43,11, 8. 17 (m IH, 805 (m 1H),

QMW HPLC- M5 (ammoni um

] -,
acet 1 - .
o i S BB 1 i
(1l ndeneam weeUrbicdiine xlmycddi\onhzl a] ri39%C (@0 0B mih@id8&ien cooled to room
3' - Bronpacet ophenone

995 ny) s used )
‘W@W‘ﬂ‘ﬁnéf:@o( ImL ‘da@ .thﬁé %dﬁ‘éd {9 tpcice cﬁ%%ﬁh%ﬁtlezoa“és rgagtion was

ﬁ?ered atp&‘ 9 ‘qﬂg\f)‘_étgqa_&l@j yﬁgﬁt%\&gz '}'gﬁeg %Wéfz ﬁme% £20 (2 times)

arkHllriedAindr Kigeldacudm(. 8, 2.0, 7.35 (ap. t,
J=8.0 Hz, 1H), 2.36 (s, 3H); HPLC—I\/B (ammnl um
acet at e) [ MFH] =255. 1, 257 Examplesp| e 4:

Exarhate T Y94 %1u%r&m%5ﬂ?£ﬂé¥£lhgﬁﬁ]§1ﬂﬁfhe QLIRS M8 1)

Ty Ut UbIII O1

5- Fl yager 2- mLFlh@hﬁemhdiﬁ?dﬁi & mkblnopl mgs%asrtgéd mrdmg to GP1
used according to GPl1 to give the title co

tc( @@é)ﬂl)e titye @nipongé (Hdes a (989 pewyder7Edt mg, H9%R H NMR (CD,0OD) &

3553 ,.E—?) ’{88%37%1-([)12 lJl({H] g}jlglé{%ﬂﬂg'&)l% (E'IEmonlglm acetate% [M+H]'=181.1.

Example 2: 1-[3-(Trifluoromethyl)benzylidencamino]guanidine hydrochloride (2002)
[0182] 3-(Trifluoromethyl)benzaldehyde (5.0 mmol, 871 mg) was used

according to GP1 to give the title compound (2002) as a white powder (643 mg, 48%). ‘H
NMR (CD;0D) & 8.22 (s, 1H), 8.17 (m, 1H), 8.05 (m, 1H), 7.74 (m, 1H), 7.65 (m, 1H),
HPLC-MS (ammonium acetate) [M+H]"=231.1.
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IH, 7.41 (m 1H); HPLC- M5 (ammoni um acet at e)
[ MtH] +=226. 1. Exanple 5 1-j (Benzo[
31di oxol - 5-y1) net hyl i deneam no] guani di ne hydr ochl ori de

WOQ‘?@B oo [ 0185] Benzo[ 1, 3] di oxol e- 5- car bal dehy, i
?) 751 ng) was used according to GPl to gﬁgéﬁoﬂ%bm

| H), [0183b ( cﬁd-,Brdea@mp]Jelﬁoddz(ﬁ Ojl‘hmpl 6)987hlg)(\das uke8 achrlng to GPI
HPLC- M5 (ammoni um acet

tq ;r%m} iééfmrpoua L 2% “’i‘“E @Awéﬁr @8% My 67%2) &l AJYR (CD;0D) 8
YOS B Ry e YRk o ord o (ARORD Lok e g0 ome

1Hp GBS {(ap. g:vdr:s OhEIzt i tH)e zeﬂp@umﬂx Zmﬁt S a(ama{dnmm acetate)
powder (133 9% . '"H NWMR (CD3CD) 5 9.26 (s, 111),

U‘é*‘%—@é T9%AT g 48 (m 2H), 8.11 (m 2H), 7.61 (m
) & G

DI 2 562t Rbride (2004

1- (3[['58@ netstmxmemwobdxm&amd&owwamm B&5 mg) was used according
h drochl ori de f2007) [0187] 3, 5-Di net hoxybenzal dehyde
Po tenepye theditlengnmipawnd dRP9M qisah beien @owHgd (A50hmer 7ef4). 'H NMR

((ffﬁﬂﬂ%)“?? b TE e R B Gk L oy g s, 29w

1199%41 ébnﬂlﬂml@a@)(axﬁ&m@% z{céﬁatell['})zwfg*&z%(ld J=2. 3

R TeeT ST So%@aidgﬁﬁ%hiaﬁeca%efm%%l o s v
ad¥BdiANg @i ﬂpgih‘@ﬂiedﬂlllheconl?ﬁéﬂh@g 035 bl “ﬁﬁte%om} (733%9;; 61%). 'H
ng) were used according to GP2 to give the titl

NybhioeP) $ 2008F, HS),d.4whid Fb@\kﬁﬁﬂHQ 4BIlS f(gl JSSO,@ 65 HAI1H), 6.87

g%@ﬁ?@lég)d (?’%’%)E%?béaﬁééi 3@6%%6@5) W%ls %Qﬁl

E)éan»?szHZ {(Anlfﬂrace?l 9%1).&%& a@nea%bﬁumd(r%mmcﬂmnde (2006)

acetate)
1- ( 30F8G4jor 0944mhméiebpdw(r5dhmyﬂdl dbmag)rwn@)@daz{dcdndﬁng to GP1 to give
¥dr ochl ori de §2009) 101891 :
the Tigr gampoundyef @&%ﬁt?e}‘?ilﬁl\”dr&ﬁvt?é(k@nw vt H 30ERACE:O @ 926 (s,

TR, 40T, DAtes g ey 38 MY, 22T o

(a(rﬁ&ﬁla)m asctacWiM-t1¢]" pm\m:er (449 mg, 91% . 'H NMR (CD, QD)
17 -Chaimpihoxyix ’ 0'0'7_0

m a t
TR SR fﬁyﬁﬁaﬁﬁ% 5 nd aminoguancine
hﬁdﬁdﬁh%ﬂk Q2 bdemboR 020 n@l’%}éused according to GP3 to give the title compound
3-Brono-4-fl uorobenz dehyde 2.0 nmmol, 406 ng) and

(2aeﬂ)rv@guﬂnt%pm‘éleh¢dréougl B NMR (6FB0D) 2R0NTG) 1 MB6ed7 (d, J=2.3
a%gifrg % 43 gpvxdiﬁ %4 : &%Se6flz)t5%11"fcr‘3ﬁ%pwﬁj£%mw acetate)
I\@ﬂ@]@@ziﬂd

Example 8: 1-(2.4-Dichlorobenzylideneamino)guanidine hydrochloride (2008)

[0188] 2,4-Dichlorobenzaldehyde (2.0 mmol, 350 mg) and éminoguanidine
hydrochlonde (2.0 mmol, 220 mg) were used according to GP2 to give the title compound
(2008) as a white powder (461 mg, 86%). 'H NMR (CD;0D) & 8.52 (s, 1H), 8.18 (d, J=8.6

35



=6.8, 2.2 Hz, | H), 8.08 (s, | H, 7.79 (ddd, J=8.6,
7, 2.2 Hz, | H, 7.29 (t, J=8.6 Hz, | H); HPLC M
(ammoni um acet ate) [ M+H] +=259. 2, 261.2. Exanple 11: 1

oo Tri met hoxybenzyl i dencanm no) guani @CTAIS2004/031530
wo Zﬁﬁf’ocﬁl oride (2011 101911

HZ: frip- 765 MRy, hPﬁQY@GMZaHH?thﬂ (3, Ot HOHPLGMSngmmndium  acetate)
am noguani dine hydrochloride (2.0 mmol, 220 ng) were

{Mﬁlﬂdﬁﬁdc?ordl ng to GP3 to gi ve the t|t| e conpound

3H) gohﬁzc h@m@mnhaﬁb@mhm@hy{iwkﬂzvzaaml E)G@Bpl eng)  and
12: "1- (4- Fl uor o- 3- net hyl benzgl i deneam no) guani di ne
anh;ltnguamkiirmrhydeoc(l@@lﬂz (2.6 ;pgz])i 220 mg) were used according to GP2 to give the

i o LSS oPofcY B PO T % 6 hap. 380 @g;ed’@ds 8.04 (d,
?‘%3%26}%28*7 2'1 \@\ﬁl %fé) Sgﬁd (tg? 1@%? 111*("@ J=§. ulﬂzeule_llp ? C%H%II)-)IPLC -MS

(al&w&nﬁﬁzé&xate)l[NH)H] #217152(|n I H), 7 63 (m 1 , 7. 10
t, Hz, H), N Hz ,

e H: 1634 ) Sl \ wdl
Chl | It
dﬁoc%]orl gegf ?@8?@?&%%b%%§mew ' n@ko ﬁ\}ﬁicﬂ | ngos mg)  and

arﬁn@ﬂaﬁidﬂwéhyfdlnwhmbie 112 8imbebi; @20 @r&)@vemmdeﬁ agdotdimg)to 42 to give the
am noguani di ne hydraochl ori de

titlesesannes o (A0 HY as @ VepgE Ew%r\ié’fft ive. o 8 NM%R%%PEED? 6 8.20 (dd,

RIS, Pihfe R (P T g, WS R e

Hf»ﬁ@dus@ar&némuﬁ} doetals) IMHH ] 4259)2, 281.3. 2 (ap. t, J= 8 8
HPLC- M5 (anmoni um acet at e)
45 Arimephoxwhengylideneaminoguanidine hydrochloride (2011)

hydﬁgﬁﬂﬂor i é r?;g%};ﬁ%%gﬁ lggl@g%g%?g%fggla@b?h@ and aminoguanidine

hﬁgcﬁﬁéﬁ%ggé/o%%mzo [k Oddre used according to GP3 to gwe the t1tle cornpound

Br ono- 4- met hoxybenzal dehyde (2.0 nmol, 430
(2811 )nsgursthiitel poreddrysés ot Bﬁ‘VodeH(M (HRI0DRD 6. Q@g(F Wang.14 (s, 2H)

d di h d
3 356 6815 cb lsn ik Briculs s P asabls 0T B0 TISHY
B TRR0D): B(Bridro-§ ShethBen2yhilfoncdmidbieudnidfie hylifochloribl (2012)
8. 11 (dd, J~&b6, Z2-2 Hz, T"H, 7.69 (d, J=8.6 Hz, |

3. 93(0193, 3H)131ummmne/$y(tammmm ac€ .8t eynmol, 276 mg) and
[ MkH] +=271.

-~2,5-Di fl .
ety PEURGU 513y B 2Te W PRSP o SFblo Bive the
0195] 2. . Bk S
bR Y A0S REEARAERLAD NG AT NS (FRI0PYS 805 (s
1H§eid758(ﬁpqmme3 s, GAR7110 (giT¥e2Hhe 1H),1.3 @oimoiride, 3H), HPLC-MS

as a white powder (377 ng, 80%. 'H NMR
(a(n@morsar@)ac@a@)@ﬂﬁﬁdi =29%2-0 Hz, IH), 7.92 (m | H),

M&%ﬁgm h%uoroéen'%‘ﬁod%nE‘amlﬁ&eg'ﬁ%&&)ne WM dbiGride (2013)

- (93P flyemh&m&mbmﬁﬂmw@a guand di Remol, 317 mg) and
hvdr ochl of i de (2016) [01961 2, 4-Difl uor obenzal dehyde

azho@uimidihe hg@4cinglida@d amdo@ﬁﬁ)angbwwe us¢/ancordnbio @B2 to give the
iS1h compopnd gﬁg})%a WS o (RRCRET M) 1 R @Y 6 5.08 (s,
1H), 8.06 (dd, J=7.2, 2.2 Hz, 1H), 7.74 (ddd, J=8.6, 4.7, 2.2 Hz, 1H), 7.32 (ap. t, ]=8.8 Hz,
1H); HPLC-MS (ammonium acetate) [M+H]'=215.2, 217.2.

Example 14: 1-(3-Bromo-4-methoxybenzylideneamino)guanidine hydrochloride (2014)
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(2016) as a white powder (418 ng, 89% . 'H NVMR (CD30D)
5830 (s, IH, 816 (m IFl), 7.07 (m, 2H); HPLC M
(ammoni um acetate) [MrH += 199.2. Exanple 17:

wo%ﬂo(w%m% chl or obenzyl i dencam no) guani di ne $2004/031530
ydroch oride (2017 101971 2, 3-Di chl orobenzaﬂ, [g 3 153

(2 0[019@1 %SQrM4mca(wmgﬂu@aledl feo hydhochl 910 demgy  ang
ng) were used according to GP2 to give

ammeguamqhee bmmdumﬂe (@2ommipl, 220 angihwdre npsivteordinpitd R}, to give the

tltﬁe_grapouil%é%) @ y;e?lggv ;(qybcfer I]S%F%g %‘%) }_éI%Mﬁ) (CD-,OD) 6 8.12

(dFJQf?Z(H"B 1%1';928 oggé@ﬁggfﬁzmnééf?f }f‘chmt%s) (d, ]=8.6 Hz, 1H), 3.93

(s13K% PErIdErMQGaﬁﬂmmnmbemztyﬂe) [MﬁHiaFﬁZﬁb)z ZﬂBaml di ne

am nQgy §]n| dlzl’yst{Ql'r(q&h&Q(ﬁéhgﬁe (@ oon{ml 2824291|$ggand\’vgﬁl?noguamdme

used according to to give the title conpound
hydab$yrideg24) mimiof, e’l2ﬁ0mgl)e.ver(: 411461‘1 am«;)rdﬁ'@/ﬁ) GH2 t3 diVMRthe title compound

CD30D) 5.8.30 (s 3 % 7.46 (m 2I—J|);
(20p, )cﬁ%“(%ﬁ%ﬁdﬁh{i"é’gem&{ %9/01 wm D30ODY §18. él (d =2.0 Hz, 1H),

R RUR) P ab e IR Y R B TR LT LBy

E:ea:m;ﬂe eol-(2 mﬂmﬁ)baﬁdt]meanmgmamldmeewdﬁwmoa@emmssie
0 mmol, 220 [}ﬁ!@ were used according to GP2 to give
the ©iP6le’ carfpB TOt(BB@i%Y‘é\% (&menlifé p?cﬁﬁdmg) (240 amrpjoguanidine

h)@po%do(rfldewaﬁ)%pgég (gn%) \»ée'_ﬁ use?l a&léorfl (4 tﬁ glgﬁ L?) éfg f}i__ﬁbtitle compound

20H)); asHRMG ek &t aIMRI(
( 2005%3105%&%200 /031530 Exaw%%g@(s i \égh)'o?((m’ 1),

7.8&tm, lHkﬂéﬁ’é&TMMaunamnmmecele)r[Wiﬂbrl%Z 2020 102001

usedegegor dmgmcm ?a% mda] M@ tzl@emtrh&l €560
(20%0) 23 a pal e F(J)I nknpowdIy (( g%%?%ﬁ ammoguamdme
hyd @@sm)deﬁs ok, 20 nM) were GSth(anpordﬂllg)tp GP23% gmq chI-ti)t e compound

(25 Lo e o &‘54( meﬁﬁbsklgwl’sﬁ%%@) BLEC0(, 1), 813 (0,

n ep@anisn h f
PRSP0 . AR ) A g 8 A Sammoni
acn@ye)aM&PﬁmQrSd@um 2i236.2. hydrochl oride (2.0 mmol, 220
acgrdl od4 to g| ve the t|tIe ’

CD3 3 43 m 4
7 12#‘5’941 Sy Al 225, Sk Yl
anﬁlaag[mnldmm l@miedioatoeb:]e (R Mhat-226m3) w@@ﬁ@ﬂ%c&?&dmgi& @PZ to give the
-tert-butyl -2-hydroxybenzyl i deneam no) guani di ne

nttez@mammzw 355 white pevdesued! noe, Higde)o X DEWRA( RIS 8.30 (s,
11428 34 TP 1y, 40 (EL8MPLC-MS (ammonium acetate) [M+H]*=259.2, 261.2.

Example 19: 1-(4-Phenylbenzylideneamino)guanidine hvdrochloride (2019)

[0199] 4-Biphenylcarboxaldehyde (2.0 mmol, 364 mg) and aminoguanidine
hydrochloride (2.0 mmol, 220 mg) were used according to GP2 to give the title compound
(2019} as a white powder (440 mg, 80%). 'H NMR (CDs0D) 6 8.15 (s, 1H), 7.88 (m, 2H),
7.7V (m, 2H), 7.66 (m, 2H), 7.46 (m, 2H), 7.38 (m, 1H); HPLC-MS (ammonium acetate)
[M+H]"=239.3.
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am noguani di ne hydrochloride (2.0 nol, 220 ng) were

used according to GP4 to give the title conpound

(2022) as a pale yell ow brown powder (501 ny, 86%. "H
wo W £16d930D) S 8.19 (s, | H, 7.28 (d, J=2. Sptiusdoblesisso

7.07 (d, J=2.5 Hz, 111), 1.44 (s, 9H), 1.30 (s, 9H);

EXxih{le kv@ 1( mmcu%memmeaminmgdbmmemvamhmrﬁa 1(2020)
1-(2,3,5-Tri chl orobenz i deneam no guani di ne
hydd@éﬁﬂ]o“ &&l(eggg@)enq@%@g@e (2.0 mmo 396 mg) and aminoguanidine

h)éiﬁg? go AE 3): rgm%PﬁZ'} o \P%rgﬁxaé(??% B&ﬁ%ﬂ Gﬂ'ig%gg)e tﬁ@qtle compound

2@5_ sACEAE HinkOpdvRieR 4 Mg I75%). ' BENME (€D @uml s, 1H), 7.67 (m,
( %dﬂ gésl gr&thg?te %erggmo)m, 680/§ S](IDPKII\/R(( (Dg (
21$) g. 3354(r(ls ZHLHY. 13 el H)d,7.Q=an A2H)Hz0.94 K, 2F)7 MPLE-MS (ammonium
M}j%g ]i;}l)5 HPLC- M5 (amoni um acet at e)
&?1"? 5.4°-267.1, 279.1. Exanple 24: 1 3

Ep’éan%ll@!? PniQ(ﬂPHbIQE(%nQ@l’Menleérﬂﬁ:ﬁ%@hi‘@lﬁlemfdéhﬁﬁlde (2021)

hydrochl oride (2024)

3, 5- [DR&Fono 34Pﬂwdxxbpytﬁémﬂde@ﬁjem(®lo3ﬁﬁomg) 588! mg)noguanidine

I ReRBin 2 1O s 6 rcoutichtp CFRus eREdhp Dlingompound
(2%@;%&&2 @%?ok&i\% ‘@ﬁﬁg 7499@1‘%1\11 12(;@33H93§\%g9 (s, 1H); 7.30-7.43

(rﬁ anernT uon (ag etidy, €).0q Mhl,—|]2-H:)335901(m33]?L) 1HPBBOME. (d&oxaomlum acetate)
- 4-1so0 ro ox Benz |ideneam no uani di ne (2025)
[l‘flﬂ)lz[b525ﬁ3lsopropoxybenzal dehyde (2 0 nmol, 328 np) and

Rino)2%hidTHe

2005{0@33)000 353@54 t&szs&4r-@&y5&ayb<@@msaydas (20CHean), 469 mg) and
ppvvdeazmﬁ( 295 679 . ' S 7.98 (s, I—&
amunggu mtzmrochl@n(gag@ Qﬂ-nrrgqlbﬂ 4mg)zw€r§é1'§§d aqpegh@g faC P4 to give the

tigd Lomg u)n%i[(%%) asgzo%leg?eugxwm s d P SATHR M. 1 NMR (CD;0D)

alsei@t(sl {9 e 0=28H A 11PB, M@%@)Hzoﬁﬂﬁlm) 144 (s 9H), 1.30 (s, 9H);
D et hoxybenzal dehyde (2 0 mol , ng)
H&hﬂdﬂ@&ann@nnm acrv;ai@)erﬂé}Fde (2.0 n3 mol 220 my)
: | )

@ﬁﬂfls b, ﬂ-aTﬁEEl%%Ueﬂzaldéf%dQ (2 UzmrrJol Hil9 ng} ]an(l C’a@zmoguamdme
h}ﬂdﬁclﬂbﬁd&: (22Hnpmod, D9 mgxpyverdxped amrdlzg-l)o GPZ 4@ g(vte thg tite Qompound

(%ék%ﬁtae‘)vh{tmwégriéfq ’Z]giﬁg‘%)c %&Mg@ﬁ@égé 5 S 1Y, 8.26 (d, 1=2.4
H%ZB%%W%'/J zqegg uor enzé%gﬁng%g% %Em?ﬁr; 25'1’ 2671,

2mg). and am noguani di ne hydrochl oride (2.0 nmol, 220

ng) were used according to GP2.to gi ve the t|tIe
E@nﬁg@ﬂdl (3 5{D)1b1somp;41 jox yhangykidgneamip .; g Augdrochlgride (2024)

Eﬁ‘@] ﬁz% %ibr @Wewaﬁdéhnh% ‘rzn'_%ge t a]tne(}q’ (tSBO mg) and
aanb'gqxﬁ‘fn'éiﬂcQ hﬂdroch]onde (2.0 mmol, 220 mg) were used according to GP2 to give the
title compound (2024) as a yellow powder (701 mg, 94%). 'H NMR (CD;0D) & 7.98 (s,
2H), 7.96 (s, 1H); HPLC-MS (ammonium acetate) [M+H]'=335.1, 337.1, 339.1.

Example 25: 1-(4-Isopropoxybenzylideneamino)guanidine (2025)

[0205] 4-Isopropoxybenzaldehyde (2.0 mmol, 328 mg) and aminoguanidine
hydrochloride (2.0 mmol, 220 mg) were used according to GP4 to give the title compound
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Examle 28: 1 3 4-Di bronobenz |ideneanm no uani di ne
hydr ochl ori de 2028 102081 Fl uorene- 2-car boxal dehyde
(2.0 mmol, 388 ng) and am noguani di ne hydrochl ori de

wo dosR3H®! . 220 ng) were used according to GRR-{0sBbYs1s30
the title conmpound (2028) as a pale yell ow powder

(T A A R0 S AC0(oD) a1 8, B, 5 mn. 2
6189) (m, 2198 4(6@ (sdpH) J=6/0 Bk, (H),, | IET,4=6D. Uz Het]); HM)C-MB @8nmonium
, Lo HPLC- [ t at M+H] +=251. 1.
%3%ﬁ§ﬁ%*5gt5§i 3, gagrgpgszZﬁgyﬁlSénganr%o)guanldlne
é})ﬁ%ﬂ:%' @r(g qefafea%%aen[z%%%éa&mf}m@h@amwma' dehyde

8 mg) and am noguani di ne hydrochl ori de
( 2 O[Oﬁﬁﬁl Zz&mgthon\ﬁ]eezah@@daq‘ﬁﬁrmmmg 868 GRZ) tand gimigoguanidine

hggrg&ﬁ on 3 %o n?ig I(Igogzsé)grouas?:aaacgm }15 t(f@ %Q_Dgw%Stge gge compound
(é@%g) %Ek'lvhan_ﬂ)Z@dpL(ésg/gﬁg(“; ﬁﬂén‘gﬁlﬁnﬁ% ﬁ%gc‘ﬂ%sis 8¢} 7.39 (d, 1=2.0

Hle-Hl} +7-811@m81 B2Q@.BHz3PR), 8.9 1Edamy. (BHBOIHﬂ, 4. 11 (q, ¥=7.0 Hz, 2H), 4.09
3-fl uorobenz |i deneam no uanid

(qhyf(ﬁ &H}: o?(ﬁ)dé 42080 /¢pHe,13H), 1.41 (t, J=7.0 Hz, 3H) HPLC-MS (ammonium

robenzal dehyde (2.0 mmol, 317 ng) and
acet"ghi)%{/lﬁjanfdlne?hydrochlorlde (2.0 mmol, 220 ng) were

Btg@gleage Q1(gl] |5ng.ﬂu@rcﬁe&\me@am&m@nmnm&&mwrﬂﬁk@@m
PCTI US2004/ 031530 title conpound (2030) as white
cr ysi%ﬂﬂgl (4@65@ﬂ0@9%nzaldﬁhm2(mw BB mp e@d aminoguanidine

?n? 2’(\% 250 x@g?ﬁ/%tf l&%gba%? (E%$ tol\@fg AR give U B Mitle compound

(jov(ﬁ%amhﬁé@ t g:ng %m%ol " devirqUDIOLgWRR I B )a H), 7.47 (m, 2H),
hydr ochl ori 111
733 b, 2- Wdrldi)yﬂé’hﬂaM@e(hmd@n(@n @cemnﬂdMJrPB]I%lQﬁgI) and

drochlo |de !gg! ﬁﬁfﬁ

(203!%20@& ?B‘l%r’e@%&@%ﬁé]délﬂ@g nﬁﬁ%@ 18I8-|Z %d aminoguanidine

hYdI‘E@ﬂQld@b (ZJG:BI.IIIIQT 2201mE[2 wete uded aﬁiogfﬂng th GP2 & gwlelz(he ﬂltle compound

(@ﬁh@ﬁ %Q%lowpowder%%‘?a ey 7%? ILIMJrHII{(CDgg)D%SS 16(5 iH), 8.01 (br.
’hry‘%’?oﬁ?f@?’?z ?'2%7;(5,;2 ?zo)g ﬁ%ﬁ%’ﬂ)[‘?bg%ﬁﬂ'ﬁi){‘%cl (dt, 7=7.4, 12 Hz,

1253,H. 2fofsp2 By, HRTG- MR faponstiamlaeet2) MAaHP=25298 ny) and
amno-uanldlneb hydﬁochlorlde (2 0. nnDI 220 _-) wer e

(203007 W 03511gh 3R P50 5, 5 AR R

h{dldehioddB(28) mmdd, 22) dg)iwerel ddkd aaooﬁﬁn to GPZ& 8ivklhe title compound
;. HPLC- M5 (annonlun1acetat +=206. 1. Exanpl e

3) 25 a vghiB: Pwer K655 meh 93¥adx' RI(C@eﬂ@érﬁ $30 (d, J=2.0 Hz, 1H),

(
420 ezl a e b T3 ik £2 Bentidh HPAGMyfpmmonium

A8Mle) AIHITPEYANE 20, Bysgochl 0“ de (2.0 mml, 220 nig)
mere used according to GP2 to give the t|tIe compound

(2033) as a yell ow powder (462 ngy, 95% . 'H NWR
E&%T?glgg)o: ?—( Z—'C%Ll‘rorg%’-ﬂuorobenzylideneamino)guanidine hvdrochlornide (2030}
[6210] 4-Chloro-3-fluorobenzaldehyde (2.0  mmol, 317 mg) and

PINT: Ie

aminoguanidine hydrochlonde (2.0 mmol, 220 mg) were used according to GP2 to give the
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I H, 7.39 (s, 2H), 2.24 (s, 6H); HPLC-M5 (ammoni um
acetate) [MrH +=207.1. Exanple 34: 1 4-Methox -2
3-dimeth I benz |ideneam no uani di ne hydrochl ori de

wo(z%%é%oo[ozlﬂfl 4- Met hoxy- 2, 3- di net hyl benzal dﬁbi‘ﬂ@zdﬁmﬂﬁo
nmol , 328 rTg) and am noguani di ne hydrochloride (2.0

T RbmpAgd (030 vxgrvﬂlltéscepsm%%gggj% @ﬁ%ntm @m@ﬁms 12 (s, 1H),
title conpound (2034) as a yel |l ow powder (46
789%1 lHlH Nﬁn( QIBB(E)’LS Iasz(an(rmpmm apqtate) wl(iH 211&9 B7.0.

orgrl. bc ’ ' demybenzaldehyde (2.0 I, 313 d
1[2%?&03 r.”hﬁoro%e%“ﬁ;ﬂfbye o mmo mg) an

amgegeaniine hgdmmldrlde(mwmdmmmg‘)aweﬂﬁls%@coﬁtﬂ)ﬁgm&f}m to give the
4- Chl or o- 3- t rifluoromethyl)benzal de

d
titlg omgyungh@O3 Brasnd yielia apKeCTHas sem| /P)g (% %%:100) 8 7.97 (s,

S MR AR AP Gt

Mﬂl\ﬂn{nﬁmm)ac&ata) @4+qu 213#22105(1'&2 1H), 8.18 (s |
111) 7. 69 (d, J= g 4 Hz,
K g ] ATy AL b [y r',

ke I SN ar _ . 7
L T T

h?’dr@@thblﬁk[d @0 R, JW2hEwere used according to GP2 1o give the title compound
3- Brono- 4, 5- dlnethoxybenzaldehyde (2.0 mol, 490

ny)
(2438) asawhitoeystals i emgy 93k thﬁM?e(QDz@)ﬁT& B2 (@G‘ﬁ@) 2.2 Hz, 1H),

5060 PRt T baar %%3%*%3’”55 (. AR BB PLC MS

(z*?nrgoxqgm(a%etat}fl);tﬂdrl-HI@@é'(ld J=1.9 Hz, 7 52 (d,
(s 3H) 3 85 (s 3H) HPLC- M5
pie 383 1 (36 dhintedhyl-f NtvEorcyBE 3 p)eiExadmd kvdddchloride (2033)

Il) 5 lq‘iaSL ?ﬁﬁauga@ﬁ n‘é’ﬁ%ﬁ@]‘);‘}ﬂﬁa‘f‘%é%} S 02T ool 18987 me) e
o RlE Ry bhiEAZo0H) fnd) ﬂzo%gpwelee e & HBRAEREP2 to give the

and am noguani di ne hydrochlorid
u(l& cOmpoaid (201%) avn) yeleve posed (62 engli 95¢0)t CBIHﬁRt CCD@[W)ea 7.94 (s,

he titl e caonpound (203 as a white powder
1%%39 (S#Wv?ezé@;sféﬁ)ﬂ w@da@@onnumoacetazww EHENEAR
47 ben hore PPl

¢ f vy tlcﬁoﬁde (2034)

2H) [(&1519[ I(\/H- pﬁNIteth;%gg@,ﬁdﬂrRethﬁ%nza]ﬂE’h}@eNE(Z i ai’mﬁdﬂl, umzs mg) and
acet ate + . .
afl(f@,@é%ﬂ@&Mrﬁﬁéﬁvqi%@t%m%e@?&dﬁghw@uﬁﬁ@ aecREding 6rGP2 to give the

THeRRgRaR Grae Ty arEanPera et TR e MR ngR s 845 ¢
T an Fe ho GHr 20 G . 217 <. 310,
Hri)’lliéf MSt(IammImnmmamﬂat(e)z[Ma)I §2hlgr eam powder ( 109 rrg

;2@%@6( %15 EM% éﬁg?o%(trl%uoromet \mbenlz_glxdeneamnug]rguamg?ne hydrochloride
(2035)

[0215] 4-Chloro-3-(trifluoromethyl)benzaldehyde (2.0 mmol, 417 mg) and

aminoguanidine hydrochlonde (2.0 mmol, 220 mg) were used according to GP2 to give the
title compound (2035) as a white powder (524 mg, 87%). 'H NMR (CD;0D) & 8.24 (d,
J=2.0 Hz, 1H), 8.18 (s, 1H), 8.04 (dd, J=8.4, 2.0 Hz, 1H), 7.69 (d, J=8.4 Hz, 1H); HPLC-
MS (ammonium acetate) [M+H]'=265.0, 267.0.
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2.48 (m IH), 1.85 (m 2H), 1.77 (m 2H), 1.67 (m |
H, 1.14-1.39 (m 5H); HPLC-M5 (ammoni um acet at e)
[ MtH] +=245. 2. Exanpl e 39: 1-[1-(2, 3-Di hydro-benzo[1

nQxiah- 6- Y| ) et hyl i deneam nol guani di ne hy i Qe
wo?l&%ﬂoggﬁol(i‘omgl A5 OL B R} 530

Efka&]raje&ﬁm {(ydxr@meeﬂie{rﬂetﬂd@@ﬁ@%nd&e)ﬁh RHARARNE: }{\%r&hlonde (3099)
nmo 356 ng) an am noguani di ne hydrochloridé (2.0

ol 10228D @Bm@4@s@meﬁwswb@zﬂgeltme GR3.0t omgrml,e #9® mg) and

aé&%%g%aﬁ&nﬁw 8&@%0 V‘Syﬁ%@%@%éccgrdﬁ?ioﬁ%}to give the
tl(lgd.orr%6§nc5(30§9?a§"§ wﬂne"Bow}f %%Fz}(L %gwéﬁ%‘@}fm&] &b,0D) 5 8.02

1&8lg.et. 36 6, J{=M9I-Iliz=tiH3 B52 14, JEXAript, d HH03. 94 (s, 3H), 3.85 (s, 3H); HPLC-MS
4- Benzyl ox | i deneam no) guani di ne

(ﬁ?’g%‘&ﬁ’l %Pﬁaffé)ﬁ\(/‘f 3%()%02(270% Benzy] bromde (1.0 mmol,

Exdrhpfi0)7:W0$3 USS¢ (ﬁ'SCZ‘H giped RxBNf- A NG eIl caminoleuanidine

mat erial” " was puri
hidrbeliayda293B- chl or obenzal dehyde as a 41 WO

2005/ 031000 PCI/ 1JS2004/ 031530 white powder (224
919%) 021§ VRS tt MSC) 24- @ng@ba@ 4]@p§epm;e b-garpaldely}&iz (0. "mmol, 178

@ibam! %91 diggg%'g@[?é ggdz[oég@m%_‘)% Oong}_r%% ljlbbxng)'_\ﬁfe%g Ef?ffff&m“g to GP3 to

gﬁe BrO Byt @synpdurah{20889panZ alhge hvdaied 2208 lnpMpdo%). 21214Nm (CD,0D) §
and amni noguani di ne hydrochl ori de (0.86 nmol ,
3085 1bed dddordimgzt Tose s Gayipel. CRotLz. 1% .99 e EattlHz, 1HD),

N LS LR R

(aimﬁorﬁumZacQtatd}[MiH) —23547 (m 2H), 7.37 (m 2H), 7.34
E(m 11) 7 19 (d J 86 Hg | H), 524 (s,

Zm &? ?c | o?f%oyé“r?’doli%ﬁa&‘?z )Azlod e’i‘?’g’é’rln n%%‘?g ulgﬁ} dfllil{% aminoguanidine
hfth‘ Qcﬂﬂ@rmemzl ({02 02) mg il Q/%?ezﬂse&\'abéﬂrdlﬁg FcHe. (’@h@cﬁfﬂ@ Haterial was

121 ngy) was used according to GP5 and the crude
pyftficdrangdhe fambpliashfuse ghedyCEFD give iewsle compound (2039) as a cream

%w@a (i’l é’n{gl 3&%‘% %%ébpﬁ% 7(@@@3§§)5 936513%3,? KH). 78 (m, 2H),
2718% Gd{% 1]33( 3 ilb')i(m 72H341(3§'g jﬂ? ilj4217®2 1%}56 HPLC-MS

(aﬁmloﬂﬂzm abetm)e) [M{BHMQZQM 1H) 5. 36 (m | , 4.71 (dt,
_ 3 : .

%A o Ll L 2R =Lk nenznl 1 A dengagyino]guanidine
h@p&m@meq@wm d| ne hydr ochl oride (O 87 mml 96 rrg)
were used according to GP3 to give the title conpound

(S 294[3)7:1@13 a lvqmiitlélhpdmdmnzé[l&gdmgﬂz GZ}H%thano;ib g/ﬁanggmm mg) and
argngeani nq)hxchch}_ jde (2. Olrgm()g 229 ng)qu:&ggeﬂmyord@sgog GP3 to give the

miéjg&p%ou%pﬁéozfog a%% y?enoé }%)w'_(!lzeﬁ 4 e (%), @Wcﬁp@ba 7.42 (4,

J=0dt HzJHD), .374d8, H8.6, 2H)F Er;(rz H@bcsly@(& YL MBCEHLAYR), 4H), 2.30 (s,
anp

é}w@ng 304.9, 306. 9.
N&@mmm@wweﬂwﬂﬂea&am no) uani di ne
Sn0ah! O B8 A %) chlorobenzylideneamino)euanidine hydrochloride (2041)

{0220} Benzyl bromide (1.0 mmol, 171 mg) was used according to GP5 and the

crude material was punfied using CF2 to give 4-benzyloxy-3-chlorobenzaldehyde as a
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[ 02241 | odonet hane (1.0 mmol, 142 ng) was used
according to GP5 and the crude material was purified
using CF2 to-give 3-chloro-4- nethoxybenzaldehyde as a

; lid (182 100% . 'H NMR (CDCL3 <
WO%&M‘}”@S I(d (J 2 ggHz, 1:8 7.77 (dé 3= %ﬁCﬂg%O@l %0

wélt%kf)wzep&ﬂqn 84 "HZNMR t&mci(iq%% £6 (3 31&')) 71)@2@5§-—2 0 Hz, 1H),

or o- oxy%enzaldehyde
74Rddd, dnd Ao 03T, dHNe . 33 AH8 Chl bH), JeDY @, 953 'ﬁﬁbl, 1Hl(5426r{g)2ﬂ)

(Sos083TE 2 R e oot sss 0ol Ly Bl

erel aceo n (4 1ve (]
rﬁr@glgélm%ﬁ%h@&éﬂlor}lg @%%%%%Jﬁéw L{E'):d % ] ﬁﬁsé QﬂGPBt give th
tlﬁé"}:om m4(pmmmm1m posatca 298 bigmw@czhvmmmm@m 5 8.01 (s,

LD Rt 612 erz( Wy ettt Bx%/é b?ew. b TP AU RAT 2D, 7.34

("E’C[#ﬂ)s D288 T2 L0 S o ap e an e M elepegium. acetate)

'=3062, m;s)ovvas used accordl ng to GP5 and the crude
rraterlal was f)urlfled u5| ng £(13F3 to |ve )

col Ofbsps oty 18T P5ihn. rwgﬂ,égggﬁgza@@@a G5 and the
cr‘ﬂae mhdirial wBlpdihied d8nd G2, tolblve Aallyoxyt-3-cBEPotEnkidehyde as pale

2H),  2.52 (t, J=7.0 Hz, 2H), 2.07 (m 2H), 1.95 (m
ya}d)w 011/9@270181 me, 92%). 'H NMR (CDCly) & 9.85 (s, 1H), 7.91 (d, ]=2.0 Hz, 1H),

s 189 ) Y 2P dg et Bens PRy a bl da: Tased! He 1)
'm}n 169 97 ( nwrg wseduassnr dingzioEP3 to give the
t|t| e conpound 044) "as a pal e yell'ow powder (161 ng,

77% [022B] vam Am@)s @i@obdnzaldehyde HYQ.97. omn{ad, X82. 2mg) and

m'illzh@gé}l ine |hY Célglqﬁ%(lo *%% mny)iétﬁgmg&welfﬁgsed Qccggch%g to GP3 to give the
ﬂe to éd)rm 4 ?ﬁ'ﬁﬁﬁ@e@ ii%@%f(g%%H)H Nﬂ'ik?d&ﬁom § 7.97 (s,

| um cet at e
18D,[ 306Gk, 9+ Do t2( BHpWeﬁmxdeﬁp@MyO Henidy), Vdeme,alm 6 Hz 1H), 6.08 (ddt,
i nol guani di ne rochl oride (2045 102
J=317(‘Brl&a%p5r b&s@xwgyehﬂ?e & (O d7f‘im$|6 }zg*g)%@ deely10.6, 1.6 Hz,

1B FRI-59, i 3%, 2ﬂl§hﬁ{2roﬁ\ﬁ_§?%{1ﬁﬁhﬁﬂ Ao BTVHITLIGD, 306.9

Eﬂﬁiﬂﬁl@mp 1 9p@xNorbenmalhdeitysieylaRneariib Je@am ding eslvdz(oﬂ:m@nﬂﬁ (2043}
480/6. '"H NVR (CDC13) S 9.85 SS 1H), 7.90 (d, J=2.
04)24] 7 7Asdgraethane=@ .G mmolg 43 mgppyas tyseggacgcm:hrxgH;) GPS and the
cwfle (t ﬁal &vaﬁ fu](’l{—llc_g Hsngg%lﬂggtogs (ﬂlélgg%ﬁl (n n()?(y{)t‘%nzgl]déé)(_?(z% as a white
repo ngal
A g Vo e e, 17
JER4 460 Bl H), 504ng) J-tet HzyHdy 380deriding to GP3 to give

B89y 10325] b Lo manaxhenqadenyde - 1R Rinol, °487% mg)  and

aminoguanidine hydrochloride (0.95 mmol, 104 mg) were used according to GP2 to give
the title compound (2043} as a white powder (219 mg, 83%). 'H NMR (CD30D) & 8.01 (s,
tH), 7.95 (d, J=2.2 Hz, 1H), 7.64 (dd, J=8.6, 2.2 Hz, 1H), 7.13 (d, J=8.6 Hz, 1H), 3.94 (s,
3H); HPLC-MS (ammonium acetate) [M+H] =227.1, 229.0.

~ Example 43: 1-[3-Chloro-4-(4-cyanobutoxy)benzylideneamino]guanidine hydrochlonde
{2044)
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1H), 7.95 (d, J=2.2 Hz, 1H), 7.62 (dd, J=8.6, 2.2 Hz,
1H), 7.25 (m 2H), 7.15 (d, J=8.6 Hz, 1H), 6.92 (m
3H), 4.31 (t, J=6.0 Hz, 2H), 4.21 (t, J=6.0 Hz, 2H),

wo 2003fd3(0pent , J=6.0 Hz, 2H); HPLC- M5 (amoni upgdge8iedl/6isse
[ MPH] +=347. 0, 349.0 Exanpl e 45:

1- [ 3-[@d6hr o- ZIrB(r&npbmmgﬂeaitd‘ﬂE)(y)Obmﬁi)W Iatemgpivhd aed accordmg to GP5
agaa&z]ll din n%dr ochl ori- de (2046) 02301 2-Br onpet hy
f“q ekigbwas 1 fieg) usnag QiSelp gtvsof &-ﬁ@lowlémylphenoxy)-

AL S e D
Jedloatz, 116857.06 {dd| 14640 m@%{) 7 1 }_gNMféE( %9@131)1) &. 07 83=5.8 Hz, 2H),

23528(ta4’—2%%|2ﬂ)i2§1ﬂ(m72%31 (m42l)i3 7.27 (m 114), 6.98

S Tt S oBlas’ Boeb ot reknshis sty 151 me) and

aﬁlﬁﬂ@himarr@ﬁy@ﬂ’o@h]énﬁa(@lﬂ@ﬁﬂ(ﬂt bOMy) henzaded abai@ing Q@G@@ to give the
146 ng) and am noguani di ne hydrochl oride (0.5

tm«mompgw 4dnaser e (llow powdere( 1 § hakgs T 7%4). RNMRQCD;@D) § 8.01

C A ISP R o o

(WaB=53t @14t i amoneguanicdigpe o erQﬁh A |2 i
filtered 02?? and le scar ded. Iﬂﬁ new pr eci pi t\;@z(m 2H); HPLC-MS

(presamm ¢qqlat€ﬂéM‘*1H]t:F@l4é) 2860the filtrate was filtered

amino leuanidine

h@;raspmgﬂgie @@ ) as a V\,hlte povvder (70 rrg 35% "H NWR
CD30D) 6 8.00 (s, 1H), 7.95 (d, J=2.2 Hz, IH), 7.60

(dd, {0228] 6, Q(HOprropb&y)bEnﬁde(hO i2tdpl, Z1528g) was 23l according to

(ZII?.ZZBZ'&)mthl}—%, d7. 10 &%1 J=8.6 Hz, 1H), 4.30 (t, J=6.

ey majengl 7 was  pypgied HP?;‘@E B4 arﬁmﬁwmn%chlorofl(-’:-

e, 48xo
SRRl LMRATN G 0 s B BT B e et 03
(Gr1d0NT.60 (de=2047z, [FD232F (c’ld IJ@G;EI;IQ)OGH@ 1(}1) 6.28mel, 2181206 (d, J=8.6

u ccording to GP rude materi al
i #@ggfﬁs A (leFp- 95129?,1@9 422 (t J—6 0 Hz 2H), 2.30 (pent, J=6.0 Hz,
zﬁ)chl or o- 4 hexyl oxybenzal dehyde as a white solid (208
nmy, 86%. "H NWR (CDCI3) 6 9.85 (s, 1H), 7.90 (d,
J 2 mml IH)Chl%ro?4—(3-@ﬂenonggx%péxy)ﬂe&ﬁbﬂéhydbﬂh 487m911>1H§1<10 mg) and
alillrs)guz(qﬁllne Q}Lﬁroclﬂogﬁe QOMG‘ IZI!P:DOI 9. 08) vere ufg@]) accp@izlggqo GP3 to give the

S5 LRI A B 8 o
m%ﬁg*?y@izg:izmr ?gmgioﬁgr@’%at@ ) v, U%f 7. isufnk %}P)Omi@l&jc& ~8.6 Hz,

(ns3H), A1 (t7J960 (Hy, ?Jﬁzmz Hiz,J=619) Hz,7216R Q(I[ﬁ(pent J—60 Hz,

2%!L§1€L%§4§@ﬁ)mormﬁ%§c@ TN o 1 50 (m

0493 i ;
451&)1{_%64_429%({191@‘%&3% 4ll'f %{(&gﬁ%th@&@mﬂhﬁgﬁﬁﬁﬁﬁgéﬁnﬁmfr: ohvg)r(ochlonde

{(#M6hz |ideneani no uani di ne hydrochl oride (2048)
[0230] 2-Bromoethyl benzene (1.0 mmol, 185 mg) was used according to GP3

and the crude material was purified using CF4 to give 3-chloro-4-(2-
phenylethoxy)benzaldehyde as a colourless oil (146 mg, 56%). 'H NMR (CDCI3) & 9.83 (s,
IH), 7.89 (d, J=2.0 Hz, 1H), 7.72 (dd, J=8.4, 2.0 Hz, 1H), 7.33 (m, 4H), 7.27 (m, 1H), 6.98
(d,J=8.4 Hz, 1H), 4.30 (t, J=6.9 Hz, 2H), 3.20 (1, }=6.9 Hz, 2H).
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[ 02341 1-1odopropane (1.0 mmmol, 170 ng) was used
according to GP5 and the crude material was purified
using CF5 to give 3-chloro-4- prop oxybenzal dehyde as
WO ﬂm%jﬁ(ﬁb solid (211 my, 100%. 'H NVR (CDCl 3)ci5usBdosisie
(s, 1H), 7.90 (d, J=2.0 Hz, 1H), 7.74 (dd, JTMB. 4,
E|z0 A 23!|r|) 37%:911;“{ ﬁﬂg%ﬁ&ﬁeth%xy)ﬂdﬁza];éhﬁg (456 ImBoB 146 mg) and
ammsqa@dx@h |hadr@chuop6@ ﬂb&fy nmaﬁam)d@ E(@Ho@nwg% wepe| shaken at 70°C

%)l 8 %Uﬁt m n 0 @j@lrg\érpl Zerg% gétgﬁeh ! rg 6\’% gl?%er%sfi gﬁﬁjce C%Qt%l lisation and

dﬁe&aﬁﬁt@d th‘R:hr QAMstaBHME bRtdeRaniBind hydeschashdied wia filtered off and
ce crystalllsatlon and the precipitate, which was

dtsaartlﬂ;dng Aanewquerapitats mas pyeeocinl Bei fdeatenss thq fifteateapas filtered and

gﬁfaf?}? r\g@ﬁ lvgﬁi\&%gégg](gq %ﬂ%ﬁ%g?@%ﬁﬁn nfb(li] under high vacuum to
&nv!ettﬁ@ﬁ&c:(ﬁﬁpzctutﬁ@ (Boddh ugh %th@?ofv'dlaxt @06Hg, 335;). WRSHER (CD,0D) § 8.00

tines), Et20 tinmes) and dried under
ke, gH)vaes l(ldm}t:@ 20wl H)hé 610|(tw eIH8cﬁ3 dpﬂaﬂndlf(llzd@l) (ﬂasZHa), 7.29 (m, 2H),

mﬁt(‘?‘?ﬁ)%\éd"ei% 4 3507y |4h’30 t %17(1%[)32%) 133 Zf 5. gsq% 2H); HPLC-
by feefaf B 007 0 e
Eanmplei46m] 46 €lhidre)d- ﬁ%ﬂvaa&Qﬁd&eamm_%mmmjd_em

i - e (038 o ol {ogohoyne {DOIBTO 21 Srbhwe: HERHFEPRUTaRECPS and the
(:rugg 'H“Bé %al 1,\%? HH} edisin ? é@gﬁ@rﬂéﬂ?&&@hex‘j&@gﬁ%a}d@ﬁyde as a white

erial was pur sing Ck5

Jolsh{2080amd - §624). "EMAYIRO(CIPOKY P M@L dEhyTe0 &h‘ J&2.0 Hz, 1H), 7.74 (dd,
col ourl ess oill

Fo.6 7065, (1dD. D0b (@ I8 4?@1}1)74711 (das 3065 i 240 ] 2H), 151 (m,
%Hé’o‘ {%?“q &{i_‘f’o%ﬁ 43% J=6. 83H§8 (6H) iogséle 2.

3- Chl g 334- ( 23-0midyupieapoxyDdaenaaldehy @esd 0.HZ2olmoi08 5mg) and
ng) and am noguani di ne hydrochl ori de 0.04 nmol, 4

my)indgnatiit Dl hyfrontjonde €0.8hamen. A mep were wed ap@reipg i GP3 to give the
then concent d i n vacuo. rude t
e Ssipen i Grbererpbt wd,er*@@g W&B}’B@ 356‘3}4&“@%10@ 8 8.01 (s,

g'ﬁgp%é“(él Vﬁzla%%/ﬁH)Th%zf(H@qUSWQ CRRL HINING he=8.6 Hz, 1H), 4.11 (¢,

ired" ‘Conpourd wére concentrated in vacuo to give
thes5tHe| 2Hgonpdung HD049D3 &s, aH\)\;hnfSé (mv\ﬁ,{é} 0.9% (mg 3H); HPLC-MS

94% . 1H NMR . 7.94 (d, J-2.2
K&m@mpm)"m ?Ceéﬂéé)m%f)-@%l %9% Hz IH) 7- os(a (d, J=8-6

acet at[ej3c[] Mi-Hl {edbﬁﬁ)plne Qﬂaﬁnmﬁz(&lmblrrg) 4@15 ubed according to GP5 and the
-r 3- Chl or o- 4- (4- net hyl pgnt oxy) benzvl| i deneam noj guani
dirle m@tgn@)l(;\msdqqr@@d u@gl@%@jS tpergg 3-chloro-4- propoxybenzaldehyde as a white

geﬁiﬁﬁﬁdggfﬁkﬂépgﬁgﬁﬁﬁf I Jgg%ﬁéferl %d$§$gé H), 7.74 (ad,
Uskng2 GFd-  gaPhve @; ¢ 910 48§.44.09 (¢, J=6.5 Hz, 2H) 1.91 (m, 2H), 1.09 (4,
J=7.4 Hz, 3H).

[0235} °  3-Chloro-4-propoxybenzaldehyde (1.0 mmol, 211 mg) and
aminoguanidine hydrochloride (0.95 mmol, 104 mg) in EtOH (2 mL) were shaken at 70°C
for 18 hours then cooled to room temperature. Et,O was added to induce crystallisation and

the precipitate, which was starting aminoguanidine hydrochloride, was filtered off and
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nmet hyl pent oxy) benzai dehyde as a white solid (162 ny,
67% - 'H NVR (CDC13) 8 9.84 (s, |IH), 7-90 (d, J=2.0
Hz, 1H), 7-74 (dd, MA, 2.0 Hz, IH), 7.01 (d, J=8.4 Hz,

| 0 (d J=6-6 Hz, 211). 1.87 (m 2 .
Wozw’m{i‘"’%s §m oH), 0.93 (d. L Hz( 6mw10%T®§2°Q'%31 30

d%tzgi’ed)r o fe JrrEhie %Q?Wﬁtbﬁlnﬂ‘@l HEad G ﬁlzramaf filtered and
I ne

and ‘am noguani hydrochl ori de (0. 64
W'a@latﬂg))’ lth/\EtQa‘-\tu Eetimeg)c b, @i (A gintas) @Bdléd:oiﬂndemhllgh oatuuan [OCgilve the title

c%@%%a%f(aéfﬁ'ﬁﬁfwﬁéepﬂa%«%éa (ﬂl@% A the tﬁ&&ﬁ;@@&%gm (s, 1H), 7.95
L A 2
(. GE89, 3 8 OB 3y, taid) 0 TPy 3163@81?68'.‘62#21?, id .07 R%=63 1,

2MQ, (8 (rd B 1169,(t,3HY.4 Hz, SH);(HPLQWS (AmGron{um adkfatOM+H]'=297.1,
2005/ 031000 PCTI US2004/ 031530 1H), 1.42 (m 2H), 0.95
-J=6.7 Hz, 6H); HPLC M5 (annnnlun1acetate)
'R2 51

0§ an lideneanino]guamidine acetate (2049

guan[(d!Bﬁp adeBﬁﬁlﬁ)—Z(rﬂ@l@ﬂbroﬂaﬂﬁglo mmol 137 mg) was used according to
Bronnnethylcyclohexane (1.0 mol
Scondi ibe t sudepsraang! ¢ Was cpuﬂﬁedmtl%’ﬂ& Al Fado p@rwef i Zehloro-4-(2-

oI AR s TePllTH LG wedre TLOME 95,3984 ¢

1&%7_90 H, thng@(Dd@gi?y,h 1748&1d84~s§ 3, :zHgI}H) ﬁo}ﬂ B0 gcp' J= QaZH% 1H), 3.88 (d,
J=F€z4H;z H)Qﬂ@J(m( dH), 0a%(d J+6:8 FzeH).1. 84- 1. 95 (m 3H),

1. 68[(%82)2 11 ki CI%H)O 4](2 me‘[hlylpBr%p xrg})benH‘)aldehyd (01 0220111&”1 5 mg) and
al%ngghﬁﬁ@lnéh;ﬂﬂo&ﬁgﬂl&@@m ARk Wépﬁ'}?@}ﬂﬁnﬁﬁ w@nQ: s@igken at 70°C for

mnol, 6 ng) and am noguani di né hydrochl ori de
L #mhotirs themgdncentraiedf: ¢dcunl ) Theeemds madterl awasmﬁofv@d in 1?813CH H,0

u then concentrated in vac T crude mater.i al
2956 e R SRR bl 25 Bts 105 Fen BT e desvd
c&'}{pcﬁfnﬁ%r@%ﬁé@nt%m val81d 59 AR SRFohD [} !ﬁlea wh!te powder

desired conpound were concentrated i n'vacuo to giv
(4 ing, Q4%] éHd*IMBc(ijODZGSJQZ @s1i), Gcﬂ4qdr]:eSBH®|1|H) (iEOrmd J=8.6,2.2

Hio 1R 7405 1456 3 6 110880355 Hs P 13 Gn o 04 B, 108 (4

g b P @inyheg g8 ety ptab g 0 )
ERethple HRL. G- MECTh la rovpis -wistiadedngs: &) bdnbdtderiszd®ifo Tbuanidihd . Hydrochloride

Exanpl e 51:
ﬁ4§QB Chl or o0- 4- ( 2- ethylbutoxy)benzyl|denean1no))guan|d

?i 8&&8@]{ i%lgl%%)o)ci }11%%1%915 éa Eicg};rolm%é Fttg] ég% wag; nlge{ll fgeording to

GPSUdad MRk dradle asitepl | Whe dpusiian u% tOFYI Y& give 3-chloro-4-(4-
3-chloro-4-(2- ethyl b utox y)benzal dehyd e as a

mediytpeniossibenialdehyde amp whitg solid- INRRng, GOZH3)H SIGRACTIE;) & 9.84 (5,

1@%0@? 6%{2 gg% Pl Lﬁé*l 2. &DHM ﬁddrqld(d 1584 He HED), 4.10 (d,

J{dizﬁ Hé%%lz)? 16! b, Lo, 11D 68 mt), 09398, Lo 7 Az 614

[0239] 3-Chloro-4-(4-methylpentoxy)benzaldehyde (0.67 mmol, 162 mg) and

aminoguanidine hydrochloride (0.64 mmol, 70 mg) were used according to GP3 (but
without a DCM wash of the precipitate) to give the title compound (2050) as a white
powder (132 mg, 58%). 'H NMR (CD;0D) & 8.00 (s, 1H), 7.95 (4, J=2.2 Hz, 1H), 7.62 (dd,
J=8.6, 2.2 Hz, 1H), 7.10 (d, J=8.6 Hz, 1H), 4.10 (d, J=6.4 Hz, 2H), 1.84 (m, 2H), 1.64 (m,
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[ 0243] 3-Chl or o-4-(2-ethyl but oxy) benzal dehyde (0. 05

mol, 13 ng) and mmol, 10 ng) in EtOH (1 nL) were

shaken at 70C am noguani di ne hydrochl oride (0.10 for

\Noz&%og js then concentrated in vacuo. The cr ygqyus2004/031530

{erlal was di ssolved in CH3CH H20 (3:7, 300 L) and

1IPU isbicrd 2Ry, DSLRANAE.TE,, BE); “@’L(Tfl\ﬂsf(iraﬁi)hﬁmﬁ acetate) [M+H]'=297.1,
containing the désired conpound were concentrated in

28alcuo to give the title conpound (2052) as a white

2@9 5/ 031000 PCT/ uszoo4/ 031530 Hz’ | H, 7 11 (d
.6 Hz, | H), 4.02 (d, J=5.7 Hz, 2H), 1.94. (s, 3H),
1. 72[0(2410] 11B)ommn5mylcy¢iphmqame (DOgmn(ql lblma ws u@rdi)accordmg to

HPLC- |un1ace ate =297, 9.
GBYa ( cni e(S'r@WB yflbgd using -’ (,%g to give 3-chloro-4-(4-

@@%@g&%_ﬂ&@gmm}wm th@s&w%ﬁ%gl pLARY:| Nﬁﬁﬁ&mcx;) 59.84 (s,

octane (1.0 mmol was used
llaﬁ@@ﬁctﬁngsl@H@PSHawzt fid, J<8- 4020 it éH), 1.0W&d Jodrd Hlz.eldl), 3.91 (4,

<5 £8. 255 | 45550 )'gé&é’s (38 I betsf 26 Ta g ¢Lod1.20 (o,
zlm 7.90 (d, J=2.0 Hz, 7.74 (dd, J=8.4, 2.0 Hz,
9. 7.01 (d, J=8.4 He, | H), 4.11 (t, J=6.5 Hz, 2H),
1. 86[:;)&)![1}13g%samgﬁ)léi{l(Mycl?id)(yltniel"iﬁa)dygﬂéhzélrizh)ﬁﬁ)(ﬂ .00.1880l, 6 mg) and
or o- ocC oxynenzal de
ar%guanz@ge RyroderdeARitaguah |4épﬁb1¥‘r5}9|}5{:1h1‘15¥ MFEC %@E@w 70°C for
12?51%11% F@Qc}@ﬁﬁ?{%gd H?%lcuﬂc Opﬁedgtlﬁge tn?at%:)a?l »‘Qu&lsso%édhmu(tngc}i :H,O

e precipitate) to give t

(ED MU ﬂ!ﬁpg{ﬂﬁcﬁﬁb pvﬂﬁalataﬁve AATNNES. ([LQG“rdfgon§38ﬁtamld'g the desired
NI\/R(C[E)S(I)) 8.01 (s, ,, 71.95 Sd, J=2. 1 H),

c@n;@ﬂm@ chekre co]mgntﬁatedzmzvcho to]_glp.zgt thertit q)cqmpouygg2@5 IPas a I,olourless oil

(b, 40y 5 B B0l S 6 Tl 7 4 P 1 20D, 739 (@a 18,6, 22

H%agf"r' demased 84 1D 82551 H.320), 1. o4 panmher. 55%1 9% (m, 6H),

ro-42"2-ethox y-ethox bent |ideneam no uani di ne
1a84t4t an( 20%34). 09{10?24611 THRr URHC2MSt oniyenihaineceae)o[M+H]'=309.1,
mml , 153 ng) was used according to GP5 and the crude
ferial was purified using CF4 to give

. rrg’ : . S) ]
7.90{02¢2) JH2Bfdnkdz?- etH-yI)butame’,(zl O(IGid}othﬁg g) @a@ u$tzl, acid}!l‘ﬂing to GP5
7.06 (d, J=8.4 Hz, IH, 4.27
and 641'16( q, cngie7 gla[.qilal 2 pfjas 1p12r4ﬁ5(c{n ugmg OSES [Z?H) glVfozi-?‘«&lO]‘O -4-(2-

I
B ARSI SR DS AEE (0rg TR o 054
1ﬂ1§ ) (d, 1=E0 @, (H)7L.Y4 &, GmghakerH@tl}EO@ON(@,rJ =834 Hours), 4.01 (d,
en concentrated in vacuo. The crude material was

Jd3.38kal ¥BY LiH (@380 HY0 1.503nxg 4HQOQ)9®(¢L§ TahHzpoli}-fi ed by

2 PR Y0 SEH 4 SRR SRR 0% Mgt 1o o) en
aldiehhdiliffc GQOREHBAAE 696 hnAst, 20 RAE)EINYRUEPW mL) were shaken at 70°C
for 18 hours then concentrated in vacuo. The crude matenal was dissolved in CH;CH:H,;O
(3:7, 300 uL) and purified by preparative LC/MS. The fractions containing the desired
compound were concentrated in vacuo to give the title compound (2052} as a white powder

(5 mg, 27%). "H NMR (CDs0D) 6 8.02 (s, 1H), 7.93 (d, J=2.0 Hz, 1H), 7.60 (dd, ]=8.6, 2.0
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oil (22 ny, 52%. 'H NMR (CD30OD) S 8.01 (s, IH), 7.94
(d, J=2.2 Hz, 1H), 7.61 (dd, J=8.6, 2.2 Hz, 1H), 7.14
(d, J=8.6 Hz, 1H), 4.24 (m 2H), 3.85 (m 2H), 3.64

wo bbsiodioge O Hz,  2H), 1.22 (t, J=7.0 Hz, ﬁfﬁ@s%@msmo
(anmoni um acet ate) [ MtH +=285.0, 287. O Exan'p

2HPhan, hhena, Hsd@pﬁarmmm OR[d J-8g mcﬁ}gclnmr(s d3‘H)2Q57§ (m 1H), 1.54
[ 02481 Bi phenyl - 2- car bal dehyde (2.0
i, r%iju%ﬂ ﬂs he7 5 Hyd@fdb HIRAG- 85 (amn@ommn@r:etatzb@\dwﬁj :\R@7é 299.1.

TLHANE ity cﬂor}ﬁo(zosm

ovvder 0 ny,
g 05 ([gé% m:ll Iogﬁ)fian% (?2’\1‘(}{%06 gﬁﬁo%) %618 %]g%dgééc?ﬁhﬁ Ho) GPS5 and the

I-Puﬁdl’- mcpahwmunﬁedwtm eF5 [k 3:@3@0 4100ty1@0£inpiaéd®yde as a white

“RUF S PiseRadin ARBIRAERGI) RtociDor 9o bbbz 1H), 7.74 (@,
1 3
L5 0k ar PACLIR TN YpTORAY, Lo 908, 48, 0 AR e, 151 o,
22}9) ﬂrQ)S lwlr @n, 8B d0.88 Gar 8iing to GP6 to give the title
compoun 205?) hils a white powder (534 rn 900 'H
NMVR ( ) 8% (‘HOC‘YIS’be@?Z?JEeh)’ﬁFD (08%0 n(ﬁaa ~ 229 mg) and

an%ngguagx {:fzydrbmlonge %@8 §1’%§5 @Dwéﬁ) Es&@@go&igng to GP3 (but

(veuniun iauBCHE etaah e)f tIth;irﬂ:cxp_l‘r'aZ@%Oglﬂﬁ ke 263 -drdpsampl(B053) as a white
56: 1-f4-(2-Fl uorophen benz | i deneani nol guani di ne
Wd@&fﬂ%,mgjéB/QO 1{ QgﬁD 5 8.01 (s, 1H), 7.95 (d, J=2.2 Hz, 1H), 7.62 (dd,

..... Al

F6| g%rlﬁ%gu gﬁr#d _%?ﬁ och ?/glgl é’oj ESAH%) ]!?%ng’?)zm 153 (m,

|:1H)Engﬂ .25 r(rln) SN e9he(aﬁ esH); mmcmsr(maum adadfe CIM+H]"=325.1,
for 10 m nutes then cooled to roomtenperature. \Water
(323 1PfL) and NaCH (2M 5 nL) were added and the

m), qomq OVG,‘IBrB@SQ%tﬂ@J@et}fahE t(qeroeﬂhmdﬂcm ranggt\h@r uée% accordmg to
%]% nm) was added and the sol ution concentrat ed.
T yadailici sadf omateriaimywis CPUTEIOugiag eCFhetot igiviee3-chloro-d-(2-ethoxy-

c xgtgﬁg@g%ﬁ%a%w%g%E?xﬁ‘é‘}z%fn"‘ggfzx(m Zlé’q;ﬁll-ﬂ%g)?t{)ﬁy&t (s, 1H), 7.90

%HDJ 270 ﬁ% (Hmmg)m 1=6.49 119, 1), Y6 (d; J2§4(HB ﬁ) h')).?ém 2H), 3.87

M5~ (anmoni um acet at e)
Am, ZH} 3. @(émb*’éoslz 2H),-1 23 @2=TOi HE,1380r onet hyI p hen

1) b d hydrochl ori d
Y DOmo 01 15 BH 4R bEsr GhDRr i danGhyd rmol, 28 me) and
a%ﬁﬁ@gl@hldﬂ?em%?ocmrﬂd%?(o%oﬁ%ﬁé) ﬁlnl@'tOH (1 | L) were shaken a 70°C

am noguani di ie hydrochl oride (0
HbOH (@uT tHep cnsceatrhedtie daduo. éfhercrm:reomamealataslﬁ’saol@e& af CH,CH:H,0
10 mnutes then cooled to roomtenperature. Water (20

8y> £AY RLNeand Rupibed é))fnar)ep%«”éﬁl‘é% bidddd- athe fradiops @amté'tning the desired
"X%ﬁnp%X&cL arg;eecg)nﬁ@nttﬁ{e%t 19% 6&0 3 ngr nt-gl]e(e (j_canﬁzf&nﬂl (89%@ S a pale yellow
@B(zzNB@Of}zde Nt qcmoﬁ)@ gon (8t 119y, 7(921 M, 1925 \L)1H), 7.61 (dd,

was added and the solution concentrateéd
Re?élﬁyétzdﬂl i 4Bt 7.0 (d.riah NI OHIHEYL, 2Q4day @H), HB8$ () ), 3.64 (g, 3=7.0 Hz,

CZ?—Ep?EE ?t ZP(? %[)z ?ﬁ) %IPVI!E MES P momurg] acetate) [M+H]'=285.0, 287.0.

Example 54: 1-(2-Phenylbenzylideneamino)guanidine hydrochloride (2055)

[0248] Biphenyl-2-carbaldehyde (2.0 mmol, 364 mg) and aminoguanidine
hydrochlonide (1.9 mmol, 209 mg) were used according to GP6 to give the title compound
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rrg, 19%: 'H NVR (CD30D) 5 8.13 (s, IH), 7.86 (m I|H),
79 (m 2H), 7.67 (m 1H), 7.58 (m H), 7.51 (m
7. 41 (m 2H); HPLC- M5 (ammoni um acet at e)

wo JX%’/E'J L Exanpl e 58. PCT/US2004/031530
oro 2, 3-di net hoxybenzyl i deneam no) guani di ne

(7@3@ C;PJwﬂgé gg‘gﬁgg&éﬁ% )r(xlfgéé%} NMR (CD:QD) & 8.22 (m 1H%g 805 (5, 1),

enzai ehy
7.40d . 5490, SOPURB0-JI. Mnh)BH)pHRLGFMEQar(lﬁloﬁluﬁnmdetaté)][Mi‘i@]) =239.1.
EWere used accordll ng tolGPS to lgl ve the 48 V\D loside (2056
q I § M= ] C % A { n'._ 10

P g D (G g )

alﬁmbéuz(rﬁidmé fgdochiBridd (149 mndhl SM(1mg) Jkbde,usdd BCX:O('(hng tcBGlPG to give the
HPLC- M5 (amoni um acetate) [ M-H] +=257.0,

t@awpp@wslgfzoié)zaw odnig-ppwder (33 mngoﬂ%%h ﬁ NMR (CD;0D) 5 8.13 (d,

5L £ ARG R Fil st b Zn L demodToho? Bag, 177 He, 200,

1.363( ). 7md3H§1rmmmmmrﬂ@mbmderc@@tﬂ)@Mﬂiﬁ*:ezlwa) ek, 263.0.
ng) were used accor di ng to GP3 to give the title
Eg uu.-)c padl {2050 uog g- enyiiienaylwienehmring ngnidime hgdorchlomge (2057)

. [ERBE N elivorm st ko bt oo me)  and

axﬁ o§uamdme hydrochloride (0.13 mmol, 14 mJ in EtOH (2 mL) were heated in a
Bis(trifluoromethyl)benzylideneam no] guani di ne

n’m;tdwawdﬁhtoYQiOa@ fQQUBm)nut@s(mﬁﬂ]:ooled to room temperature. Water (20 mL) and

4B| tr Iuoro h b dehyd 2.0 m 484
MBS B RS AR P eh s PR WTRAPAT S50 mL). The
%@npo‘gg Cwls %s]?éﬂc@ﬁg'\pﬁelt o 0GR ! Qnﬂé gﬁ) trrh% dh'e@ |cﬁ!er MgSO, and

(2061) as a white powdér (
fi Mhﬂad( C[B&CD)m belBerGlZ (vh 0.1HRL) Bv&2 a(lt[!nd :Bhl)i thS Sxﬁulécm concentrated.

RFWFQPHJS§§§1 gt])még%%(ﬁlé:gavelt ?%%E@C‘f éz%ﬁ as a cream powder (12
rr%yg:j‘%) %ﬁ%m&'tzﬂ?d?%%%égg{%m HRLYURN B@4 (m, 2H), 7.52 (m, 1H),

72103mD|1Hb umsaﬁﬁl IED); 721 Y@y DHEHBIO mmhﬂ@hme:cé@te@{M+H] =257.1.
4 and am noguam d| ne hydr ochl or| de (1.9
3 gt onaniding hhvdrochlonde

qu;tgie corrpound(262) asav\hltepovvder (520 909 .

MR (CD3OD) 8 8.36 (s, 1H), 8.09 (m 1 H), 7.55

(m l(liﬂ)snG ;IPmeL(oamnympm@t atc@baldvtidet&R6%2 Bmol, 33 mg) and
anmpl e

amu[o:guﬁudmpdaydrqomqrfdw@rlamw| Jbang) i Foa c@ninhdvgiarieated in a

TSR ARY AL G orPt {BVBHET AP FRGRCAT oy nesyepplicr (20 mi) and

mi vaiie RQGdaNH the R ol 1as Rk eididew(th FIORBREX20 mL). Th
I\%?H(n%%[ 5\j\t/erg used accordltﬂgoto GP3 to gtl ve tt he IZ(t@:?t)l{e ml). The

chamolamd Wwag 68shets wathwhiatere (IKowd ey biiné91hagnL)geivied ovier MgSO4 and

oo ECERD bl Caord Pk b @ e h5 &0 gon concentrated
nz@?{éllﬁa% frgam_l[/I%ON/Eﬁ@ ghvk trd il Ié‘@fn‘ﬁﬂ@&xﬁi (2'0)5@) as a white powder (9

deneam nol guani di ne” hydrochl ori d
mg, 19%); 'H NMR (CD;0D) & 8.13 (s, 1H), 7.86 (m, 1H) 7.79 (m, 2H), 7.67 (m, 1H),

7.58 (m, 1H), 7.51 (m, 1H), 7.41 (m, 2H); HPLC-MS (ammonium acetate) [M+H])=307.1.

Example 58: 1-(5-Chloro-2 3-dimethoxybenzylideneamino)euanidine hydrochlonde (2059

[0252] 5-Chloro-2 3-dimethoxybenzaldehyde (2.0 mmol, 401 mg) and

aminoguanidine hydrochloride (1.9 mmol, 210 mg) were used according to GP3 to give the
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(2064) [0257] 3-Ntro-4-(tnfluoronethyl)benzal dehyde
(2.0 mmol, 438 ng) and am noguani di ne hydrochl ori de
(1.9 mmol, 210 ng) were used according to GP2 to give

wobhe/nstobd | € conpound (2064) as a pale yell ow powd8snos/031530
(493 ng, 83%. "H NWR (CD30D) S 8.66 49 WO 2005/ 0316 (‘}

RO cbIRg0a @z&ﬂs&ﬁﬁ)s ﬁSvhltLe"]Do.wc@r oy, Bdr%) ' AR TCDLOD) 5 8.38 (4,
8 07 (m 114); HPLC-MS (anmoni um acet at €)
=214, b69 Bdakp?-& G4 Hz11H), 7.11 (d, J=2.5 Hz, 1H}, 3.89 (s, 3H), 3.87 {s,

ﬁ gr%‘%ﬁ?&‘?? g%{‘hf%%gxgra[%gt%gwlﬁﬁnﬁb'odﬁgggm no] guani di ne
Exfrhbll@r 99 3- [ X-Flubteod-armt by g NbahA sy sant é’oqgu Jﬂmhe bvdrochlonde

384 ng) and am noguani di ne hydrochlorirde (1.9
were used according to GP2 to give the t|tIe

%‘&%"?@BS&»Z°%5%Juaw-%m“‘ﬁu?rﬂ;f%§nz§aiﬁw ¥ Syl 354 me) and
Khhino uadrﬂdnﬁé'hydrowlandé%@ ;!Mﬁloﬁ BRAEURRGREPLRrding to GP3 to give the

[ MrH[ +=249. 0. Exanpl e
fitl§ RoEborTIO2DEQ) asi 4 h\unmmmmdby[tbmgngy%%ﬁrféhmim(@mw 5 8.38 (

E‘q}:ﬁ%d@‘oc ?J()f t #?ﬁaéﬁ%% }}“’é&gﬂ]’iﬁm‘éﬁy ééet?{tj_) @%‘hﬁb F249 0.

corrpowrzeM]( 20@6;»Bagnﬁummeewmm;degﬂd£ lo:zl;g 1?:5&%1 38¢34 mg) and
rltmmj)éuapugrle byﬁrothcpq)d(e (7. 9412111(:)&'@ IOtmg) JrEye gsq.qzac)cprdﬂ)g, to (gPS?) to give the

R S L% 08 B B el oot o

g S‘yﬁrﬁﬁh“ﬂ)l des 28671H)02601 (m, IH?1 HPLC- MS (ammonium acetate)
3- Fl uoro-5-(trifluoronethyl) benzal de yde (2.0 mmaol,
@‘éﬂH}rﬁ?-9%ﬁd ani noguani di ne hydr ochl oride (1.9 mnol

GP

M&o@@mo@w 7 (s 1k 7.98 (br s. 1. 7.95
(m 1H), 7.55 1H); HPLC- M5 (ammoni um acet at e)
[ |\/|+|_|][.02§i|}9 02, 3@5}1@9t@46mﬂumrometﬁl)hgnml@ehyﬂfp i(20 mmol, 420 mg) and

L R T ML
lgt?e ébd%mjnd (36612)@)3 affe paauaogqa%glgm Pyareei g@bq_ﬁ)) 5836 (s,

my) were used according to GP3 't

ties. 09|(m éﬂaﬂrﬁﬁo(undmzﬂssg: MS (anmbntum pmmﬂ@r[Mﬂﬂg*I@ 0.
D) J=6.7, 2

.2 Hz, | H),
lguamdune hydrochloride

gbﬁ ( m | H . HPLC
[0256] 3-Fluoro-4-(triflucromethyl)benzaldehyde (2.0 mmol, 384 mg) and
aminoguanidine hydrochloride (1.9 mmol, 210 mg) were used according to GP3 to give the
title compound (2063) as a white powder (469 mg, 86%). '"H NMR (CD,0D) & 8.15 (s,
1H), 7.92 {m, 1H), 7.71-7.79 (m, 2H); HPLC-MS (ammoniﬁum acetate) [M+H]|"=249.0.

Example 63: 1-[3-Nitro-4-(trifluoromethyl)benzylideneaminolguanidine hydrochloride

(2064)
[0257] 3-Nitro-4-(trifluoromethyl)benzaldehyde (2.0 mmol, 438 mg) and

aminoguanidine hydrochloride (1.9 mmol, 210 mg) were used according to GP2 to give the

title compound (2064) as a pale yellow powder (493 mg, 83%). 'H NMR {CD;0D) & 8.66
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M5 (amoni um acetate) [ MtH] }=249.0. Exanpl e 68:
1-[2-Chloro-5-(trifluoronethl)y
benzyl i deneam no] guani di ne hydrochl oride (2069) 50 WO

wo 2009841861000 PCT/ US2004/ 031530 [0262] PCT/US2004/031530
2-Chl oro-5-(trifluoronethyl)benzal dehyde (2.0 mol,
(417HMQ$ 5aneh,aniyogdanindi 1), ryelr ¢gahl1eh) HPLC-MS riamimonium acetate)

210 ag% were used according to GP3 to give the title

[%ﬂ‘ﬂou Q2069) as a white povvder (486 my, 85%. 'H

X ) AL

\rhho U‘&Kl%llr(ed drochloride

(ao )at e).[I\/HrH]+ =265.0, 267. 0. Exarrpl e 69:

1-[ 2- Chl oro- 3- (It rifluorometh l))benzyl i deneam nol guani d
ine H?%ﬁgdchl &t %0-32@17@110_[9125%1 benzaldehyde (2.0 mmol, 384 mg) and

FPABEA oI HRERTS! ) DE0T o) ARV (2. ARl 672 o give

1RO oRDouNe (B045S @6 208Ky fbviader socﬂ?fg b0, I\I-ENMR an,0rs 5 8.41 (m,

compound (50763;} as a wh??e pgwder 1809112 90%( ’ D? (

MR 3.8D3ED)1FB, 87.87 (s, 1H).HY,448 (4 Yk, HREGSMS1 (@nmzmum acetate)
+1 8(dd J=7.9, 1.0 Hz, 1H), 757(m I H);

L L}B- ammni um acet at e) [ M+H] +=265. 0, 267. 0.

54N €557 01-[2-Fluoro-5-(trifluoromethyDbenzylideneamino ]euanidine _hvdrochloride

-[3-Chloro-2-fTuoro-5-(trifluoronethyl)benzyli deneam n

(80§6) hydr ochl ori de (2071) [02641

B K
MH&guag%%%rd&[&ld@??@ Rn60 Q@(‘) Ae) %rﬁ’s%dta@ccgﬁl\ﬁ% toth@ to give the
title conpound (2071) as a white powder ( ny,

utH dwnﬁo@ﬁmmmﬁ) 5s 8. Gifite( pawdet K L0 Bg375%5,'H ]HIMR zcggopma 8.54 (dd,

ammoni um acet at e ?11 l[h g%] =283.
JE)@a?m?r}?eH?ilHi 838 (& Bk oL YL fia- hHhal-&n(ap 1t Jna?ﬁ Mz, Th; HPLCMs
ﬁ@ﬁli gydrochl oride (2072) [02651
E}Pgmﬁg?lgh e%e?g th Fenecar boxal dehyde (2.0 mmvol, 348
Bampdan ds6: amif Bl&ﬁ]lltt&m5d(t1nﬂu(hyldE@thﬂ)@lfzvldﬁné&nﬁommhl,dir&l Gydrochloride
were used according to GP3 to give the title
ound (2072) as a white powder (439 ng, 86% . 'H

| (OR)) Sifadit GrindoRbyy hatyByds Do Bidfl (984 me) ane
amif@dguafidide tfdrochiorid@ (( 9dnmdE 210 mdy) wBruddd acdorlidng to GP3 to give the

HPLC- M5 (ammoni um acetate) [M-H +=231.0. Exanple 72:
title] cpnigmund XY (asra white powder (458 mg, 84%). 'H R (CD;0D) & 8.17 (s,

B Mol Y7 65 NG TBOHB4 1, MHICORRS Wotafiomium acetare)

{&MN&FQ 29/ 3- (trifluoronethyl)benzal dehyde (2.0 mmol,

408 mg) and am noguam di ne hydrochl oride (1.9 mol,
‘wefl é-Hhom g hnatomgthiy b ¢BE giine]duaeidine thydrochloride

ound (2073) as a white povvder (313 rrg 55% "H

ﬁ%ﬁ&(CDSO)) 8 8.09 (s, ‘

[0261] 4-Fluoro-3-(trifluoromethyl)benzaldehyde (2.0 mmol, 384 mg) and

aminoguanidine hydrochloride (1.9 mmol, 210 mg) were used according to GP3 to give the
title compound (2068) as a white powder (459 mg, 84%). '"H NMR (CD;0OD) & 8.21 (dd,
J=6.7, 2.2 Hz, 1H), 8.17 (s, 1H), 8.11 (ddd, J=8.6, 4.7, 2.2 Hz, 1H), 7.43 (m, 1H); HPLC-
MS (ammonium acetate) [M+H]"=249.0.

Example 68: 1-[2-Chloro-5-(irifluoromethylbenzvlideneaminolguanidine hvdrochlonide

(2069)
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IH), 8.08 (d, J=22 Hz, 1H), 8.00 (dd, J=8.8, 2.2 Hz, |
H, 7.26 (d, J=8.8 Hz, | H), 3.97 (s, 3H); HPLC M5
(ammnl um acetate) [MH +=261.0. 51 Wc) 20051031000

R Fﬁg9041031530 Exanple 73: 1- 2-Methox 5;
W02 PCT/US2004
trifluorometh 1 benz |ideneani no uanidine h US2004/031530

dr OChh%z']de 2 CAREE)s-( Jcr@f?lﬁ)?amethgl)benzaldehyde (20 mmol, 417 mg) and
2- Methoxy-5-(trifl uoromet hyl )bénzal deliyde (2.0 mol ,

atrOgogvgdidamedydewhloode &P dime, Blimge herrisde a¢cbrdingmmoGP3 to give the

g wﬁ@éﬂ?éﬁ(ﬂwﬁ%{?&%mé g Dot MFGRGHOD) 5 8.60 G,

| f
ﬁ—nggwas a S7d7'35§19 E‘;Sj?:%?e Cog‘gu 6@%8@1—5{ HIMRORS (ammonium

acetys) BMIHHE ed65. 6;1167cﬂzer a coupl e of days as white
st al S (477 , , ]
ginpleg 635 1-{p-Ch A-(fptluogg enzy g gleganiding hydrochloride
Qeﬁ)l—lz,ll—l) 725(d 388Hz 1H) 398(s 3H);
LFIPE&-I\/S (anmmoni um acet at e) [MH—I]{ =261. 0. Exanple 74:

1 [ Nggptu3ha]l BGhbre- BJ(mmdnometﬁgalmmmlﬂdaydan(m nEmh)] 417 mg) and
drochlor|de 2075 [02685 hthaldehyde (2.0

agupogygnidims dydipc plogda b nieol. %%bwr?@rusa% a@ff@ﬂ&ﬁﬁﬁ% to give the

(T co“ﬁ)oal% %5%?932‘9'9&% oy 3 8165, %Qéog' ue ﬁnggogdﬂ {o5) 5 8.67 (s,
vas GERROD-79, Sszﬁz (1), I7+8)3 (d8. 152 4 ro Hs, 1H)1H)57 @nQEH) HPL.C-MS

(dd, J=8.6,1-8 1 85795(m3H)75m
(wonmm@ew@)({hhﬁﬁm 0,3620at e) | I\/H—|]+ 213. 1.

EEéaan ﬁl € 7& Il ]‘ﬂs C%rloﬁo:%fé%g,[etg%oé E&cprzme hvﬁgenznhdeneammo]guamdme
h%ﬁﬁmaﬁd@fz@@pxybenzal dehyde (2. O mml 458 ng) and

am noguani di ne hydrochloride (1.9 mmol, 210 ng) were
used [8&5dbr di h@htomO@meSgmiblorcbreethylohqn@ald@mﬁolﬁﬁ@ mmol, 453 mg)

6 363
E‘?glgtlgnlg n%érogﬁgr\i\ﬁje(e {} 9( g_gp'{né))l T u§ed53fc?rgdaig toQani to give
tlJe‘@tl@con?po%nb"@O?ll) k&) a wKquo»(z@er (§278m§ éfd% 1H|)NMﬁ &D;0m) 5 8.50 (m,

| lﬁan&rﬁ)ﬁ(&l M{adéﬁa(ne)lmmpg,@:ms5arﬁmon®aa73dataz@{mﬁ{}e—m 0, 285.0.

Xan, 4 10 B ymeilynaencanuno loun e ghydrochioride
$2 mml , 368 ngy) and am noguanl di ne hydr ochl oride
.9 mmol, 210 ngy) were used according to GP3 to give '
t he f02d5¢ cohpbondl-ngpiiEatgncasrbaxaibicityde pdddermmads?2 4§, mg) and
9 H NVR ( CD3 8. 40 d, .J=8.4 )
apgn@gllp.]}idm? h@e}m(:hlp%%_sl 9 mimy, é mg)_bverezlsgtga (@rd:gg_so GP3 to give the

RGBT A 53k Sher LIRS AR08 560 e

1y dg o€ (horHye. 1(82(978H)I923@dld 1=8.2, 57Hz 1H), 7.74 (m, lH) 7.67 (m, 1H),

4- Chl or o- 3-ni trobenzal dehyde (2.0 mmol, 371 an
72l (A ghralil-HiSrket1z, hiyrbi H«E’E«Cd%jlisdém(@ngmmate)jwrﬁ%ﬁ&\b@ e
Ef')lisal%%lea?f:Of-fiflﬁ%thoxyg?&rlhuorgmet%v )Benzvlnéen%ar%%@fguamdme hvdrochloride
(2073)

[0266] 4-Methoxy-3-(trflucromethyl)benzaldehyde (2.0 mmol, 408 mg) and
aminoguanidine hydrochloride (1.9 mmol, 210 mg) were used according to GP3 to give the
title compound (2073) as a white powder (313 mg, 55%). 'H NMR (CD4OD) & 8.09 (s,
1H), 8.08 (d, J=2.2 Hz, 1H), 8.00 (dd, J=8.8, 2.2 Hz, 1H), 7.26 (d, J=8.8 Hz, 1H), 3.97 (s,
3H); HPLC-MS (ammonium acetate) [M+H] '=261.0.
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(2078) as a pale yell ow powder (487 ng, 92%. 'H NWMR
(CD30D) 8 8.44 (d, J=2.0 Hz, 52 WD 200-51031000
PCTI US20041031-30 111), 8.16 (s, 111), 8.02 (dd,

2.0 Hz, | H), 7.73 (d, J=8.4 Hz, | HpctiR6aGis0
800
Woz&mnul um acet ate) [ MtH +=242.0, 244.0. Exanple 78:

Exhidpfe BENZYD idnegkys @Mﬂub%@ﬂﬁﬂﬂn)éhiﬂﬁl@ﬁ@?ﬁlﬁwmgatﬁﬁmeIlﬂﬂrochlonde
ydrochloride (3001) [0272]

(2&7Benzyl oxy- 2- hydroxybenzaldehyde (2.0 mol , 456 ny)

( 30d§§(’e"g SM‘F g ﬁ%m@{@%&)ﬁ%\/ egﬂ@g%y | }II& naoﬁﬂg mg) and

arr(lﬂ%%m% d3&h((§1degw9 m%o?&ﬁ)qng)]w&e%hﬂ?en alHD‘I’_(I')J for6l 85h7mlrs then

cobltd tdxBorh tlempelih‘ﬁi)‘g: g h¢4‘e:(c$ton MS cdﬂP@@cﬂ\@ (llaqm@lﬁia otvds dissolved in
bi car bonat e)

i Fira ottt Of S} el Mot ST Ho g Al aripgund (2074) erystalisa
0uT§Q%'O§%I]ﬂﬂé g?g&é Q2)hile0aystds kpfohg: Bag; r'@PW@G{t‘M}@D) § 8.50 (s,
.0 ‘mmol’, was used accordi ng 0 give
1H)he 37 Gl e=mnamumﬁ 130Qq2)d,ds 838, 2el q;)sameﬁﬂg ZBBS (d) J=8.8 Hz, 1H),
65%) . 7.95 (d, J=1.4

3ﬁ1$z§s m HP;LC%}X% @almgm@nécetite%fﬁﬁﬂllﬁl% 49 (d )= =8. 6
1K, (5 3 e (S0

afmiple 74: : iy ;
Exarmh@}80 2JN Butd@hydten(z OI dﬁﬁfbﬂ,m BIDZ ua’(g)dl m&i ammo_guamdme
hydrochl ori de 003§§502741 4- Butoxybenzaldehyde (2,

hydrashlor@s 1 Sypmahd 10 5ea) veee 4o 3rgordanade P B give éhEttHéﬂ compound

(25’(_#)' S °° “”dd§3@g§@a§)0%“ﬂ|—;l t}ﬁ\;&@f’ﬁ?}bd)ﬁbﬁ s,y Iff’)/‘jg 12 (br. s;

1@"')5’08%@41—@6 1376, 4%7 8295 (s, 860 (1155 @) 2H)L HFS.CL ms (ammomum
(t, HPLC- M5 (ammoni um
acbiﬂtﬁ)l[Mdﬁer%’éB[llvh-l—ﬂ+ 235. 2 Exam le 81: 1 4-C anobenz

acco[q]%g]g t 9 ﬁ%ﬁlotﬁethgk)\‘b%nhh@eh&ﬂ& | e N&@O”DQMHQ] ( 3Q@§) ‘iﬁg) and
a white powder

s aBoGHTaH] 5 B 20 A Hyere MRIGRB i give th

bi car bonat e

188.

tithe f@@@ﬂn@b%@ﬁbﬁa}’éw .P&&é*éfaaéﬁgqu’uﬁ"} i HeNMR (CD;0D) & 8.45 (s,
7

LAY P S8t P9 QETEl €05 By oIt Saty 1. 413

=618 Hej O, ¢@nT(ouing. o BROS));aHPRCYS| @uanpminteract@ES) (Mg:H]~285.0,

69% . 'H NMR (CD30D) S 8.53 (s, 111), 7.64 (dd,
283 3, 0.6 Hz, 1H), 7.06 (m 2H), 3.90 (s, 3H), 3.87

E{Simte 360 1 TR R AR AT WL RA SRLDAMAE B)arbMiblids

1- (2[‘0530‘12)” QWB%HE{IB&WDEH}Z(H {(Zlenaaisl, N ueg)i chd@minoguanidine
hydr ochl ori de (3006 102771

hzlr@dorjdedblyi: mmfrétmw@@ﬁczrama@hwerd@g B @hdlto givgAhgije compound
o Sae\ggngsgﬁ 'é?%o ﬁD])ZL gxﬁxﬁ{‘ﬁe@ O 8507 TRRUNEs (o, 1-8.4
Hz, 1H), 7.07 (m, 2H), 2.44 (s, 3H), 2.33 (s, 3H); HPLC-MS (ammonium acetate)
[M+H]'=191.1.

Example 77: 1-{4-Chloro-3-nitrobenzylideneamino]guanidine hydrochloride (2078)

[0271] 4-Chloro-3-nitrobenzaldehyde (2.0 mmol, 371 mg) and aminoguanidine
hydrochloride (1.9 mmol, 210 mg) were used according to GP2 to give the title compound
(2078) as a pale yellow powder (487 mg, 92%). 'H NMR (CD;0D) & 8.44 (d, J=2.0 Hz,
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53 WD 200- 5/ 031000 PCT/ US2004/031' --)30 NNM ( CD30D) 8
8.35 (s, IH), 7.63 (dd, J=6.8, 2-3 Hz, 1H), 7.47-7.35
(m SH), 7.19 (m 2H), 5.13 (s, 2H), 3.98 (s, 3H);

Wolé—@;%mo(ammni um bi car bonate) [ MtH] +=299. 3'Pcﬁ6§i5m/&;ﬁ3o

I x t n hy | nea g |
11?ne8 gé roc O%/ngﬁﬁ(gﬁdog, %Igz%{g’)lﬁr? NZFE% Eh mnﬂ& yﬁ? HPLC-MS
(aimpbmhm:lastcﬁa;edﬁvlerﬂ](ﬁr’fﬁﬁl 24802 ng) was used accordi ng

J : ' z" X 7a l . 9 "
[}ﬁgg ¥ 4 1%&1')7 yig .8\'31'2@811)ﬂj$0 )Jbtl) 1d%h?c9e Qlllsknﬁy%, Zﬂg‘@ ) was used

2¢d)ardnzﬂg esGPg to B thmmqmmm@@ 1) ras lai veleitehmvatee 358 mg, 64%). 'H

+=243. | Exa
WMW@@Q}? 8339r£énfﬂéw 73 158b Az YiT) detfebid (8) SBL&Hidadd, 1=8.8,
e 0 2.
o DL I oz B0 PF GHERGa P BLC S bieaborste
RA4H)gR8%@s used according to GP7 to give the title
corrpound 30081) as_a yeI I ow povvder (509 ng, 88%W- 'H
K A0 PlEWE ) - ndol-y-yhmethylidengan odﬁuanmhne hyylrauhlqrhde (3002)

(amm@ﬁ?r‘ (’ &Jbbo?]ac%rb)%zfi&ﬁﬂ}ﬂd :(2?4"%1”0’1)290 " Cg%/SS used according 1o

GPE 3o 41D thcydn@whlﬁmyl(udw @aatemq)cgw:ﬂ l(z:bmﬂg, 65%). 'H NMR (CD,0D)
hydr ochl ori de 53009 102801 3, 4- D hydr oxybenzal dehyde
§§2@(ﬁsr1rH)o|7 95 2¢,d= M)Hmdﬁ)uééél(fhbdﬁ% é,l h@fizolHIaﬂza@t(d J=8.6 Hz, 1H),

P¥30ri03 Bl i B RIRT-5 Andty 20 : BTN i Bt Bicabonare

§M+H_10@2Hz IH, 7.12 (dd, J=8.2, 1.9, IH), 6-85 (d,
H); HPLC-M5 (ammoni um bi carbonate) f M-H] +=
E__lggnpkt SOFL(-Merwxgﬁenzyl|deneam1n0)guan1dme hydrochloride (3003)

C o Rpes b e ARG ihcls 3 BY Hied i 35t asgrding to 67
wg%w%%&%%@m&%ﬁfﬁa whﬁe grg\\éﬁert('gi?s Hg;'bﬁ'( N&"m CD;0D) &

as a white powder
81483 ]IH)( §,781{(A)2H)87.01 Zmy abi) 4 04 J& J£6. jg-éi-IZZ,H)l 118D, (m{ 2H), 1.55 (m,
7. 64 J=8

iﬂlﬁ‘ t (etJHzJZ rﬁﬁm ﬁﬂﬁgi\g% (armhowugl i o e,
| diaaftinelh ?oAt: ritie (SO

" y
hydr OBy i de- Q@@aﬁe)nz{ﬂaa@a& (30 Mibnm@maahsiemyaﬁdmg to GP8 to

(2.0 mmol, 527 r{) was used accordln to %@
gine thy tille compRwd{d0VRoE 1 whle @owﬁm@ m&Z‘VqM R (CD;OD) &

gg?@ &smlﬁigwgéﬁg gg?oﬁ’l), ?L%S% 3’[—{) FPIPL@&% K?gi_momum bicarbonate)

WHDRI ggM bi car bonat e) [ MrH] +=271. 2 273.2. Exanple
89: 1-[1-(3,4-Di chlorophenyl)ethyli deneam no] puani di ne
Bx/a*mmlﬁ 2ok- (Qjﬁrihmﬂqhmwbenzyhdeneammo)guamdme hydrochloride (3005)

{0276] 2,5-Dimethoxybenzaldehyde (2.0 mmol, 332 mg) was used according to
GP7 to give the title compound (3005) as a yellow powder (355 mg, 69%). '"H NMR
(CD,0D) 6 8.53 (s, LH), 7.64 (dd, J=2.3, 0.6 Hz, 1H), 7.06 (m, 2H), 3.90 (s, 3H), 3.87 (s,
3H); HPLC-MS (ammonium bicarbonate) [M+H]"=223.2. |

Example 83: 1-(2-Benzyloxy-3-methoxybenzylideneamino)guanidine hydrochloride (3006)

102771 2-Benzyloxy-3-methoxybenzaldehyde (2.0 mmol, 484 mg) was used
according to GP7 to give the title compound (3006) as a white powder (460 mg, 69%). 'H
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WO 2005/ 031000 PCT/ US20041031530 [ 02831
3, 4-Di chl oroacet ophenone (2.0 mml, 378 ng) was used
according to GP2 to give the t|t| e compound (3012) as

powder (368 ng, 66%. 'H NVR (CD30D) Y\ 3
WO%OWI§®J =1.5 Hz, | H), 7.85 (dt, J=8.6, 2. 1(I:—1|3,U§210I—§7031 >

NN ACH E5h) §'883565 in% ﬁ?s W%ﬂwﬁ 822 4214 S H 3'71)4’7 Tﬁ?nl\/ﬁ{) 7.19 (m,

(amoni um bi car bonat’ =245.1, 24
2B amal(e 20D); 3 98 (34 3&)}1&@@@«@ mmhnmhmmmm[@éﬁﬂﬂFw 3
. 3 Ak 1 Jigal t eneaminedasia - rochlorlde

3 : t|t| e corrpound (3013) as a V\,hlte povvder (386 rrg,
. "HNW (CD30D) S 8.12 (s, IH, 7.78 (dd, J=6.9,
9 [IEIZ78}2H) 2—Mcﬁhﬁxf—did1apﬂthﬂd8hyd]: (2. OHlal;nOIZ B2 mdg)0as(used according to

Gﬂf_bto g(yegbe 1{1e cgmpogncf_égoo‘%)_gs a %ﬁ%&gw%@ﬁ&%?éﬁqé rI—119% . '"H NMR

CBEDIPEL, UM EID 8 g . 73507

lIm){dT@Lanrllfﬁje 7(4391141) 2202858 (s, 3H); HPLC-MS (ammonium bicarbonate)
4- Di benzyl oxybenzal dehyde (2.0 mmol, 636 ng) was
[Mt@h—%%%rdl ng to GP7 to g| ve the t|t| e conpound

ahidine hydrochloride

3@2 7 45 (m 4H) | 741 7. 31 (m 614) 7 27 (dd
J=8.2, 1.9 Hz, | H), 7.09 (d, J=8.4 H,
2H) , 1087909 ($; mey-ﬂm@m 5- Oéwhﬁmﬁa@dﬂibql%&?ﬁom@) 3 4 mg) was

st G ame o IR B e et TS ooy paeder (509 me,

8$/§Plﬁ)NM@(2§ﬁU%IS@P %rmmm nenonak (& 2&9 lmel(s A8 3@)(5\/\@1%) 2.97 (m,

used accordi ng to ‘give the title conpound
3I(L:’~IM}5)HE&£ MS/\mnmorpomdmart(cﬁia&) hIgL+PE4%54 2. H NMR (CDBCD)
(5, , 10, . 1 6

287 %28(ﬁxan@|4el)lﬁ1§’drol( Lénzal(’léﬁﬁ ef( thﬁnyi'?)é%ggkvas used according to

i deneam no] guani di ne hydr ochl oride (3016) 1
GE8 Br gweahetlt}phmnpmmd((zom)msm palcSS&llcrvg)aoMa #88dng, 81%). 'H NMR
accordin

ve the title conpoun é3016) as
(D 5e 98 e 228 gl 1L NAHAICRaED) | B T, B> (@, 1-8.2,
HPLC- M5
R o i i P LGRS L ST

Edafde Bt hyd _Ehﬁﬁt)ﬂenﬁlh&hd:adﬁﬂ@)&ﬂhrﬁ@xh@ﬁi&ﬂﬂodﬂﬂﬁﬁde (3010)
hydr ochl ori de (3017) [0288] 3-Methyl acet ophenone (2.
nol {02888 ng)Birewba ehﬁtﬁo@a@ Aunelo 3dbme) tnsgised attfr%dmg to GP8

o G TR TP, 20 B kA0S o0
sg@gsz IH)S§ 7 (Q) HZJ 1'6L!Hz 17H)337 A8ap! dtH)+7 g. 145}&5,1}1%"') 64 (ddd, J=8.0,

(amoni um bi car bonat e)
2 Pt} +H719IIHB 755 (\A@ 2,0058 038000 BRCHRIS20405! 1@BinemiNg Obicarbonate)

[M+H]=241.1, 243.1.

Example 88: 1-(3.5-Dibromobenzylideneamino)guanidine hydrochloride {(3011)

[0282} 3,5-Dibromobenzaldehyde (2.0 mmol, 527 mg) was used according to
GP7 to give the title compound (3011} as a white powder (488 mg, 68%). 'H NMR
(CD;0D) & 8.11 (s, 1H), 8.08 (d, J=1.7 Hz, 2H), 7.86 (ap. t, J=1.7 Hz, 1H); HPLC-MS
(émmonium bicarbonate) [M+H]"=271.2, 273.2.
Example 89: 1-[1-(3.4-Dichlorophenyllethylideneamino}guanidine hydrochloride (3012)
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Exanpl e 95: 1-(3- Methyl benzyl ideneam no)APani di ne
hvdrochlorlde (3018) 102891 3- Met hyl benzal dehyde (2.0
240 ng) was used according to GP7 to give the

d (3018 I [ wd
wo%@wm;“ (3218 5%, e Vel o pougiolsh

[%]§g32]( d, 3= }Z’d&ldz}g%%{ Senoéle_b%z Ol(_lrgﬁ'rgl %8‘(]%1%&%56«1 according to

bGB’znrtbcgnm el)e Nt Honmpbiiid 230 12) anpl @/h@6. polvdeR(36Dnig, 66%). 'H NMR

rret h benz¥l i deneam no) quani di ne hydrochl oride (3019
GIOODT & Rty S5 ATHER GG 5 . 13867 4 st 6, 1.5 i,

(g@ljg) QVﬁi Ofip} 8- M@vp\é oz%&grgg%%oh%%[ﬁﬁif%ﬂ%ﬂ,249.1.

S Egﬁﬁgﬂ)& ?-6 18(412 Heﬁv]okbﬁanzﬂz&ﬁedn@f@gﬁamﬂlkk hy&ro&?o%%@@()l?:)
s
3H), 2A0384)(s, 4314}6@%&@6%16@%&6.%%%%&@@@8 used according to

Et h t
810 b2y ELALE ot iy i SHOLPIS D, vt v
[@280D)4 E1hyd, agwmh@mones ¢,2. @Hm} 720GdA=cWRS UILD ), 4.08 (1,
accor di n%éto GP2 gi ve the title conpound (3020) as

d=@t He, Pdndet4 (nz,OZ;H)umj S44a992H), HANUR, (BDIVYY (1, -8B Han3H); HPLC-
6 Hz, 2 2-41
gl\?é)(amfl O%l(r?nlmagj%i?até [E'é+égl—&83 ZHPLC \Y/S) I(_D anmoni um( >

98: '( enyl) ct I deneam nol guani di n
e hydr[@lﬁﬁ]or i dé I@@@QMoxyﬂ)mmhyde (2.0 mmol, 636 mg) was used according

e &PL I % ﬂﬁéef BRIt (0o % R B pavdesniaBanee. 729). 'H NMR
(B0 s 950! 1), PYFIR] JEASEanP 71 IR, 740731 (m, 6m)

0Dy 8 7 112
JEBT Qld, 1492, 1293& QH) B(H)(d %Bﬂ stm)SH)zo (2285 5(19) (s 2H); HPLC-MS

311 HPLC- b bonat M+H] +=205. 3.
éﬁ'&%ﬂﬂ“é"@@‘cg@ %%e ﬁlgtﬁinyf’lﬁéggyf?geﬁ)ea% ng% guani di ne

[B'x% ql ori dp. (3r;8221) é%?r%r'ﬁ béb|r, AARLYL- DS AAA AN S mino suanidine
tHvdrctchtohdeéIﬂmQ)und (3022) as a whi t e powder (247 ng,

479 . 1K NVR (CDS0D). 8 8 17 (s, 111), 7.76 (in, 2H),
7.32 (IB286]=g, %mowﬁmn@l 7P mmolgdk meggpwas ygpd ageagding to GPS to

Al bR ek ot Pe(o 3 3 g gcosom) o

1082 (s11HL-1%6 &H@t')}’lﬂoﬁeflﬂb)@lbw QH?”HBDCIMBQh&ﬁﬁioﬂluﬁ?blcarbonate)
rﬁéﬁglroghlorlde 3023) 102941 4-n-Hexyl acet ophenone (2.0
Woitl] 288 311})37 s used according to GP3 to give the

40 A(a %*E?%Tﬁadégofbh&ﬁ'%e (2: O?rgmﬁﬁ 39§ '?Dl{%_lleaﬁgseﬁra@cordmg to GP3
HPIg@teMBe (zammpwndkaﬁhﬁ)knsraaﬁm)e pcheh[MS{sZ:ﬁg, B)%}SéiH\NMR (CD;0D) &
20 5/ 03t %g) PCT/ USZO}?_%‘\OBlSBO Exanp

L8 .. eK)e 7038 (Fex Fhy dridnét) ﬁHPva.P?r%CzMﬁ )@pmyanium  bicarbonate)
Wﬂ@gsoll%;iql_ di ne hydrochl oriqe (3024)

Example 94. 1-[ 1 -(3-Methylphenyl}ethylideneamino]guanidine hydrochloride (3017)

[0288] 3-Methylacetophenone (2.0 mmol, 268 mg) was used according to GP2
to give the title compound (3017) as a white powder (316 mg, 70%). '"H NMR (CD;OD) &
1.78 (br. s, 1H), 7.72 (m, 1H), 7.36 (ap. t, J=7.6 Hz, 1H), 7.31 (m, 1H), 2.45 (s, 3H), 2.42
(s, 3H); HPLC-MS (ammenium bicarbonate) [M+H]'=191.2.
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f 02951 6-Acetyl -1, 2,3, 4-tetrahydronapht hal ene (2.0
mol, 348 ng) was used according to GP2 to give the
title conpound (3024) as a white powder (374 ng, 70%,

‘fl (CD30D) 5 7.64 (m 111), 7.62 (bT. §%Tk$ﬁ&um3]30
WOZP“’?IPlgéRlsom 1H), 2.89-2.82 (m 4H), ?
$hmpik 5391 %3 84cth PbedidlideddRibndyB i HORRIrd¢Rloride (3018)
bicarbonate) [MH + =231.3. Exanple 102.

1- (4- P9l ben&-gv[atld;ébmaaﬁﬂdmdgdalﬁ)lm Hpodmel Wie ppedeaccording to GP7
025) 102961 4

JeeGes s?faP?fal Y5075 8 PRl Ve R TR 250 biig. H NMR
E@%%(g%; 83 READ, ?ellokBPNsOHJI)?@%?,?(?g.gﬁ @W%I%#%?%Wt J=7.5 Hz, 1H),

7. 32dm, I3, B4 Hg, 3AN)HPIA-FAS (pmdmdmbbibzboi2it), [MEHP=T77. 2
M&%ﬁm hﬂbmyhc%%egrgm;dalﬁlmlr% l(l: adroc%rl](%dee (3019

=GO

T 18 o i

T o gﬁ% mg)myzaasOxup@dma@@wmmg tvhxtSRQ)wdbo (gssvmg H&8%). 'H NMR
title conp oundm({:%OZGga as a owder n;};
GTBHOD 32812 6, MiTkt Lo (st s, | +5§dﬁé.rls %Ha Hé}ng 5 (d, J=7.6 Hz,

lﬁ’]% s%??%tg(s?#)l%% I\é_ 0 %rgus 1cﬂrk}?nH)(er) [ 191 2.
EﬂaJ}Mé 9(7011)3@[?)1 E&hﬂpﬁéﬁyﬁ@l@lyhdlen%arglno@gl&nlm hw,iulclah,loﬂdeazozo)

(ap- dt, J=7 IH), 7.51 (in, JH), 7.37 (m
IH), 202339](3 4EHoylaceHPh@onNI(SO(mmbm%mlgil\wm@ﬁa@@rdmg to GP2 to

%@M?{'hz AR komipoand (302002 1 LR ATELSa&%28b Y R PR BMR (cps0D) 5
T HiLfl lor e I nel
ﬁléedgl&?@cglsgr ﬂﬂegfgz @pj[lgf;%giz by zd?re&am) 9h9URN-4 6 Hz, 3H);

K- MS (mmmumwlommmmmﬁmezozm mmol , 376 ng) was

used accor(ih ng o GPSto qi ‘; het l & SO Qigochiorlde (3021)

gcggog[)bdZ] g([lﬂg'l @ﬁgktoﬁﬁoﬁe 2(% 0 %‘%@n@% wils L.l_S-Qid according to

|$P2 ld‘|)g;ve2th48t1t(6 co@dphundHAOT1 Mas (aawhualmmdar ((a‘rﬂommt&a?)"/o) 'H NMR
}—%+7452 Exanpl e 105: 1
(Q@ DigidsZ. (4 fbre &uﬁﬂ@ﬁ’f@ﬁr{m )lﬁﬂeﬁﬁﬁ j(detTiy0.i ldBndafi(rodH), 2.37 (s, 3H),

%u%n% %‘ﬂﬁ“&y%‘) @ﬁﬁ%ﬁ%}%mé{ “ﬁtei@ﬁg%z.zgsmml . 512
MRAmRSIN S §d-5- @&ﬁﬂb@hﬁﬁdé@amﬁnmnmmeh\tdﬂ@cmmdeem022)

conmpound (3028) as a white powder (606 rng, 87%.
NVR (QOBTHD) 84-8-1patyllecnzalidfhyds (28 neol, 1367, mo Ve qsgd accordmg to GP8

3H); HPLC- M5 (anmo bi car bonat E
30 5iNe B OF 691 BOHEI B GOSN @w& 475361 RMR (CDs0D) &
LYy ethyl n i
hyglr g)é f{gﬁ z%e (Iﬂegggg)ﬁ{gd;gop iy e neani nely $ani dinel 69 (m, 2H),
2 46(m,BiHR0 ho Xy ReR0 SRHBHRHPICMS (amhonidfitbicarpomae) [M+H]'=233.3.

used accordlno to GP2 to give the title conpound
: Q0: 4 -[AAfa-Haptyiphe e,._véh idengan m_,‘-,.h@,_ pdrgchlanide (3023

[0294] 4-n-Hexylacetophenone (2.0 mmol, 408 mg) was used according to GP3
to give the title compound (3023) as a white powder {162 mg, 29%). 'H NMR (CD;0D) &
7.86 (m, 2H), 7.30 (d, J=8.6 Hz, 2H), 2.71 (t, J=7.4 Hz, 2H), 2.42 (s, 3H), 1.69 (m, 2H),
1.44-1.35 (m, 6H), 096 (t, J=7.0 Hz, 3H); HPLC-MS (ammonium bicarbonate}
[M+H]"=261.3.
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m xture of two isoners. Major isoner: 'H NVR (CD3OD) S
7.07-7.03 (m 3H), 3.88 (s, 3H), 3.84 (s, 3H), 2.37
(s, 3H); Mnor isoner: "HNWR (CD30OD) S 7.16 (br_ s,

3 (d, J=3.1 Hz, 1H), 6.81 (d, J=2. -
WO%’?‘“@"‘? 3.85 (s, 3H) 233 (s, 3H)' HPL'E?HFHE]"BQ’“””
anmoni um b| car bonat e g] % "=237. Ebot h i sonmers
E&l@lﬁf ed ) 01:Ex aninl le(5107%8-Tetmhydronaphthalen-2-yl)ethylideneamino)guanidine

- et hoxyphenyl ) thylideneam no]
iy rochl ori de 3030 10301]
2' - Hypeogly - 4'6-Adifiony,3gateghanmaghtbefe (0! mndB2340)n 5) was used

was used _according to GP3 to give the title conpoun

{30z @sOR? ithgit'e UisciidretoRrrad 024989 Whitezpovelet (374 me, 70%). 'H
SISk P80 Ty o2 Bhdy 1 el P ) DS B S B2 o, )
@34& Gy, JER1 82 4%2)}1131&3 K8 (a*%nmmm b%ca%@or(a g[ﬁﬁbﬂ] =231.3.

nor | soner .
i ple 1 A8 1FddEL ] C'o u 0 r1d 3025 Hz

Bgns l:d gl

1. 8, Gl el THES TR o o o

tt
FRETR Skt Bt sy o 0
§. 3D &1 ) H),03D20, J=8.2 Hz, 2H), 7.31 {d, J=8.3 Hz, 2H), 2.71 (q, J—?6Hz 2H), 1.27(t,

d 3 hyl
%53”2 ) ﬁéﬁf %&(aﬁﬁé&%gﬁéﬁoﬁa@f&%ﬁ%ﬂ&”i Ve the
9IROY" herR RO

7 38. [@ﬂ?'?]ll—l) 2 Eﬁoﬁzbat(edoph&ﬁ&]eO(?_fﬂmedl }98 m@) ks (u§@d Qdd}mdmg to GP2
2.49 % , 2.22 El H); HPLC-M5 (ammoni um
g8l 61‘1‘51? é‘)‘)mp 2@133 apalepigkpreda§ss mg, 61%) in a 7:3 mixture of

yg%%r(g%%g Ejp §<J(rg ;‘? qiggog?ﬁ‘dﬂ 59en°gT 79 8YGR' L %), 7.49 (m,
8%, 4 w((mfbtmw eneds, oY) dGabORPRBLNE RO (EPHD) §2;884"@21 J=8.0, 0.9

was used according to GP3 to give the t e co ound
d303D) 7.42 (ap- palle7 el Bdle, bl el (a7 8Ipy,37 m%ﬂ) 259|WBH), HPLC-

W%onﬁ@gfigoaggdtﬁﬂg} é—ﬁ_&%ﬁi@ﬂ@%@é&c&mqwo eblt

Epﬁa@w)zm HPLE: rWTéiﬁmmemﬂ)Bh&ﬁmﬁﬂﬂa&)eam AT mcﬁﬁé ‘h9drochloride
Exanpl e 110: 1-(3, 4-D chl orobenz.

B8Zhean no) guani d| ne hydr ochl ori de (1045) 58 WD
2005/ S2004/ O 1530,[ 03041
E&gﬁﬁqor ogﬂ'ﬂg ‘H@W@‘é ity e (Féb RPPwebudeg) was used

2{36%9'{ QBS%%‘& gth%Q:tQ'c\Sﬁlgﬁaﬁﬁd §3dzm§9%%g%%w%9§§éﬁ 64%). 'H

mM,R (CID})QD)B& (3524((@ sJ:rH) 98. &|z (1RO HE, 6H)H (PJEI? &%FS-—?% 0.7 Hz, 1H),

7(%95. 1 R0 Whyplat S, S S s bsarbons
12 sy (4-Di m et hyl am nophenyl ) pentyl i deneam nol
guanl drné"(3035)

Example 105; 1-{1-[3.5-Bis-(trifluoromethyl)phenyllethylideneamino } guanidine
hydrochlonde (3028)

[0299] 3,5-Bis-(trifluoromethyl)acetophenone (2.0 mmol, 512 mg) was used
according to GP3 to give the title compound (3028) as a white powder (606 mg, 87%). 'H
NMR (CD;0D) & 8.54 (s, 2H), 8.08 (s, 1H), 2.53 (s, 3H); HPLC-MS (ammonium
bicarbonate) [M+H]"=313.2.
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[ 03051 1-(4-D nethyl am nophenyl)-pentan-I-one (0.5
mmol, 102 ng) was used according to GP8 to give a
crude m xture which was purified by prep. HPLC. The

ggs' conbi ned fracti ons were concentrate gii Hiﬁﬂ'
U8 2003/531530
wo “/hﬁg@% Na2CCB sol ution and ext ract ed with Et OAG. >

: 0 = AzZ E
( §) asavvhlte powder (32 ng, 5% inaca 3:1
mxture of two isomers. Major isomer: 'H NVR (CD3QD) )
S 7. 3103(0,9] 2H),>-Birgghpxyacetpphengng . mumqHjo0 mg) was pged according to

é‘H’YZ tolxv:r‘l e’otlhg mlg ngrrnpourjﬁl %N&éﬂ d%gg)vépé%de(r}ﬁg%ﬁbg%?%) in a ca. 4:1
ChiX@rd BT tv?d")som%rs:g%%ﬂ} 1s8h|)ﬁ£ ! mapm- M% 517 89-710838m, 3H), 3.88 (s,

(m 4H), 97 (anmmoni um
At R8s, PHHH. 312@23}3 (MhoothispBomEHSINER 6TDHGI) 5 7.16 (br. s, 1H), 7.13

le 11 L4-[ Eth ( Xy y
ik Ao by Y b B S AT SR T Be, vc
H] =237.3 (both 1
ST Py isabona IMAHISTA Cgih omers s e ) e
Eafiplenol , 40% M) laﬁd(ZaHvdTom.MHndhmemhMEdMldeﬂledmino]Q,uanidine
52.0 rmo_l, 220 nmg) were used according to GP7. The
L 08¥) was purified on the Conbi Fl ash usi ng

Vel o318 oo Bhtfoh bRl FOTRASIE G 257 ) was used
i&iborclixnii_l)use}gG gc()) gi(]u;z&h? t15]|2 ;:oxﬁ;z)b'l)nd 8053 a(sdﬂwhx-ﬂe:&\ﬁder2473 mg, 92%) in a

SH) mugumsspi(wo igemgers. Majorspmers %M@ (@STO@) P 492&45, J=8 8 Hz, 1H),

By G 2B uObyp i prE3te P TS, Y2 38 (s, 390 Minor

| 10 o
#f%ggﬁ%e ggbg?,?) (gé%é%@m | HEeANidao)=go81ans BizNeH), 6.41 (d,

4=D5 etlay| Hij, nd$2- fdeHXyBéﬁﬁzé:t d8HYdRIZ-MISmEMm@8em  bicarbonate)
e accordn GP7 to e the title

Wﬁ)&gs}s’@g%‘s%“g‘;ﬁ HRE(BOV\Uer (%IS\E/B ny, 4!’/9 'H

NYRnbeD3ER) & [ig{ £ @eﬁ%vloiv-f%vdrzxég &chy%hgrw%e%hdéﬁlé]ﬁn’inolguanidine

6. 37 (dd, J=3.

Bydkact(lq;}dfﬂémﬂ) Hz 4H) 1. 24 (t J 7 o Hz 6H)

HPLC— MiH| +=250. 2. Ex
(41‘5@? hyl Lﬁl%%nﬁgggﬁéaw &8%/@%5%%’655 a‘i?é?ﬂhaﬁl%’g”? 15 o, 512 mg)

Ot 008 B85 R RO SHRRNERR I 4 s st

82%@ W DIMR 360.00) MWRSO ¢seFHR AR Qi) 0.38GR8 11D), giMead, J=9.0 Hz,
the title conmpound (3038) as a pale yell ow powder (285
). 53 (5 wmm«w (E08b0) 2625 (015K, HPHE M3 GBupenitm bicarbonate)

MHZ}@B 6,78 (d, J=8-1 Hz, 2H), 350(q,J70

24 (t, J=7.0 Hz, 6H) HPLC- M5 (amoni um :
Fxeslee) 10%"'] 1 E2B84h23[ 1 . Bpdanl-6-yhédylideneamino]guanidine  hvdrochloride
[-fT-(4-Piperid)Tl-T-yl-phenyl)etbyli dencam noil guani di
2033y dr ochl ori de (303~)

[0303] 3'.4'-(Methylenedioxy)acetophenone (2.0 mmeol, 328 mg) was used

according to GP3 to give the title compound (3032) as a pale yellow powder (478 mg,
93%). '"H NMR (CD;0D) 8 7.60 (d, J=1.7 Hz, 1H), 7.42 (dd, J=8.2, 1.7 Hz, 1H), 6.91 (d,
J=8.2 Hz, 1H), 6.06 (s, 2H), 2.38 (s, 3H); HPLC-MS (ammonium bicarbonate)
[M+H]=221.2.

Example 110: 1-(3 4-Dichlorobenzylideneamino)euanidine hydrochloride (1045)
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[ 03091 4' - Pi perl di noacet ophenone (2.0 ninol, 406 np)
was used according to GP3 to give the title corrpound
(3039) as a pale yell ow powder (493 ng, 84% "R NMR

wo b6eE39de 6 T83 (d, J=8.8 Hz, 2H), 7.01 (d, -13C197U§%04/031330
2H) . 3.35 (m 4H), 2.37 (s, 3H). 1.76-1.70 (m

HPLC MB odp o) D ideebaiR)dehMidH4.6- 280012 70&%@@}3{@5 3&3&@1 according to
- J4-[ Met hyL- (2- ey~noet hyl ) am nol benzyl i dencam nol

ﬁPJam givethe Hylfr eAP@I did 0¢ B0 ap w@mmwder (695 mg, 65%). 'H NMR

RIS B T S o T ey a7 g bt Bt 62% 110, 758 (0

0EDY H220); rrmeg(aamdmaﬁ]%eﬁtey QMW]G%mO 283 Yorishe
title conpound 3040) as a pal e yel | ow powder (509 ny,
@m«mnle I NMRL (42 mhvﬁnﬂ;n@henvlh)enwl1&Bneamlmﬂamzumdlﬂgﬁioas)

5 2psP C iRy bty o 05 Pt R gse) vas ued

ea&,rmn ms% 1R)a i hitrtudAwniéh WX PRkEq b
O Bt I oot I oy e e e T } frep. HPLG: g e desired

g@nbmﬁméracwwr wetdl ancetdralcd) 4i)ited 08itH P0% Na,CO; solution and extracted

HIIOR ThEp B PAS MO ey a dURGrtigopsengated in vacuo

T t t 1
fcf*f%da%ﬁt%ﬂﬁ%mr{%@%;@zz SIS BN o L

B@@A)somefd NMR)r(lﬁD HWR (0:@30@) SJJH)L (rﬁ’ 2&5) 6c&4 (-I]n—&m 3.0 (s, 6H),
B ashiaibiLgl s a
i (L3> %é% 2H)gL524 3|4z(m zﬁ;) 0§41w EZ%?H)3H)P-M®WBW€Y 'H NMR

S@I?B‘C%f’“ eI A SPGBk Pglder0-1.35 (. 4k, 097

hyﬁﬂOEle OH JeIPLS - M@(anﬁ'&ﬁmﬁi acetate) [M+H]'=262.3 ébOth isomers co-eluted).

Dl ' - n- butyl ar ni nobenzal de I%;ge (2.0 mmol, 466 ng) was
Eggaﬁa&;?m_éﬁﬁgﬁﬁau@bvdmxmt )apigo }t3- Meﬂlvlhmmd\?neammo}zuamdme
Il ow powder (458 nmg, 70%9. 'H NWR
0
(s, JH), 7.62 (d, J=8.8 Hz, 2H), 6.72

Ed JRE)OB] TZ ZIG[Z}rByl (S-gﬂ@roﬁ(ﬂfethyﬁaﬂmﬁ](ﬁhet!ﬂhﬂenz&td@]%?d% -(29 mmol, 415
rn,
Hgleﬂq\@mi(oaﬁwﬁlme rbwé@élﬂlaﬂér} (2.8mmpol4 220 o) averhlugid @chrging to GP7.

Tm{ g enzytlml_I zﬂe\Q Teﬂa/}r) ‘En i o%’hgl-bu?a@gt%ﬁg 3")81%%0(1 &196 to give the title

i
S, | IR 00 0 12

287 (fflrd)=8v$déz 1bed.68 dddy riaB i8g 2 {7 GRS)! 6.6Qi(d,gd=21eHL m)ez. 77 (t, I=6.5

d 43 2 579
B P 5 Gr e 3 2 DM P B e SPE s, 308 W =70 1
ﬁP@@) umlth 1 h=9.0 Hz, 1 6. 42
%m’ T ﬁe?(z%&('éﬁ Tﬁﬁa‘%"."étzégg,(ﬂ%@kéggi 51 (q. LA
Ezample)) 113:1.13@-Diethylanyin®-2Hrydr@ddpenAvlid@reamei®@ranidindd hydrochloride
(CD3OD) 5 7.63 (s, | H), 7.34 (d, J=8.6 Hz, 1H),
(m 1H), 6.28 (s, 1H), 3.96 (s, 3H), 3.51 (q,

I=1. 21 67) 41 uictand LahylitdeyBedFhtdenyde (2.0 mmol, 386 mg) was used
according to GP7 to give the title compound (3037) as a pink powder (538 mg, 94%). 'H
NMR (CD;0D) & 8.25 (s, 1H), 7.46 (d, J=8.9 Hz, 1H), 6.37 (dd, ]=8.9, 2.5 Hz, 1H), 6.21
(d, }=2.5 Hz, 1H), 3.47 (q, J=7.0 Hz, 4H), 1.24 (t, J=7.0 Hz, 6H); HPLC-MS (ammonium
acetate) [M+H]'=250.2.

Example 114: 1-(4-Diethylaminobenzylideneamino)guanidine hydrochloride (3038)
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6H); HPLC-M5 (ammoni um acetate) [ MrH] +=264.2 (both
i soners co-eluted). Exanple 120:
1- (3- Cyanobenzyl i deneani no uani di ne hydrochl ori de

wo 0h903boel 03141 3- Cyanobenzal dehyde (2.0 nmol , p26ASEMI/031530
and am noguani di ne hydrochloride (2.0 mml, 220 ny)

\(NZBS 1[)%S€d Z%&&gg&?@g@%m@@% (f t he,g,&#%%slseg according to
i
P8 e e chfopadi 00302 e il poB I $95). 't naw
(o) M0agst1ane) .65 [(MHHBMSz DH)Es aft e=821Hz, 2H) 3 50 (g, J=7.0 Hz,
4-Trifluoroneth ibenz ly ideneam n)o[JIv?uﬁP
WHS@&M drﬂ’@é{{ ,@@bzﬁl’ Fd\gﬁ gggmmomum acetate) [M+
- L %dme) hydrochlonde

atl” ) U'd - ( TN
B used accordl ng to GPS to gi ve t he t|t| e corrpound
4002) as a powder (400 /% H NVR
8.23 09]1|-|) 4 §1m1dn(queto engn{g £.Qpnmol o 7ng)2wg:bpseddaccordmg to

EEE?H?;% Fqlg)gg'rﬁéﬁ #@3@?5}‘?& DI 3ERE@ LS der (493 mg, 84%). 'H NMR

16O Det xR enay| 21ge meRnid)gxg9an:, diMme 3.35 (m, 4H), 2.37 (s, 3H),
gcd’bochl ori dgp (4003) [03§61 214 Di et hoxybenzal dehyde

@260 nh, GIBSHPhﬁ)MSr(dmawnnmgalmt@l’l [M#th%l@(b%hl ori de

Anal” Lo-Cyangetiiyllo Aoenzylides ;»,_ ouaniding
h¥'ﬁr%4@m)3839 (S IH), 795(m 1H) 6. 59 (m

3H), 3.85 (s, 3H); HPLG M5 (anmmoni um
acet af) o] M+|-3]-Hd:IZﬁnﬁph@y@mpb@ylammo]proplommle (2.0 mmol, 376 mg) and

%‘%‘g’roélﬁﬂ%%‘?? g‘ér}?’a@ %( ?@é%ﬂcﬂ noF uan g#f;g(illa%fﬂ/gg’f to give the
Eé 80‘{{@”‘] @%‘”F?‘éga %;'?%gm“p 9‘”9& G A, bY%?yg“iﬁWR Q'@D;OD) 5 8.07

uset according’to

(mmm’m(dr;gmmmdzﬂimod a@zaprmm E(43(70!=|6g1 HZZI{)) 3.15 (s, 3H),
HNI\/Ré3 3845§7 é; _,7.11 (m
21-71? (t, 3= Qf(fsz IlﬂP LGM (?’(r%m%‘!-‘ﬁn aCFfPL H(]aﬁ%f’érﬁ um

ﬁé&@&)}orl&g(lgadm Et hoxybenzal dehyde (2 O rmDI 300 rTg)

and am no]guanl di ne hydrochl ori de

vere (44 acc"oi'l\(‘ii?tﬁlg1 &@WW@Y@W@@W@Z@W?}P@%%WI 358 mg)

61 V\D 2005/ 319 %%3184/ %gléﬁggé)w&l?%ﬂ?d’s c? %Xgﬁ(}}’? to give

%ié)tmeﬁeo?ﬁpo&m(‘s@&% 3841 ;%136 (Bliowd pdwerhz20 %l% 59%)401 NMR (CD,0D) &

ammnl um acet at e
[mer@ 1H)-2163 (a Jﬁzémjt eZH);LQBZ (4, J=8.0 Hz, 2H), 3.78 (1, J=6.4 Hz, 2H), 3.59 (,

L RS e g5, 5
FRim fédll%ml Il TEX e HE]li‘H abl Rk i dnd] HP(Iirocl'ﬁgere (3042)

O give the title
Con'pOl{[IB:U}(40@6)—namtﬁmnﬁmﬂemza(d25ﬁimg(2 N98mol 1 1460NVKIR) was used

CD30D) 8 8.05 (s, 2 6. 96
(accordmg)g to GP7 to give the th)le compoungi (3042) ';'2; a yellow powder (458 mg, 70%). 'H

NMR (CD;0D) & 7.99 (s, 1H), 7.62 (d, J=8.8 Hz, 2H), 6.72 (d, J=8.8 Hz, 2H), 3.40 (,
J=7.6 Hz, 4H), 1.65-1.59 (m, 4H), 1.46-1.39 (m, 4H), 1.02 (t, J=7.2 Hz, 6H); HPLC-MS
(ammonium acetate) [M+H]'=290.2.

Example 119: 1-(2-Methoxy-4-N N-diethvlaminobenzvlideneamino)euanidine
hydrochloride (3043)
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(rn, 211), 3.99 (t, J=6.5 Hz, 2H), 1.80 (dt, J=7.4,
6.7 Hz, 2H), 1.05 (t, J=7.4 Hz 3H); HPLC- M5
(ammoni um acetate) [ MrH +=221.1. Exanple 126: 142

wo 09oFobchl or obenzyl i deneam no) guani di ne hydr;qgh{,@robg@hm
(4007) [03201 2, 3,6-Trichl orobenzal dehyde (2.0 mol

209 nygH3iand mwx@m-mmeletmldﬂmﬂﬁfﬁnﬁﬁﬂél@déZlQ) ﬁmﬂl 207 mg) was
220 nmg) were used according to GP3 to glve the title

(':‘Bfﬁip’éﬁ?ﬁ mg [poéi-?)‘ﬂ tgaiye cqupngd 3098ogs. a ye{lowmowder (152 mg,
GB35, ol e e LB o #8s , 1)

[MsH =206 H2, 1E¥26W2 €ml2H), 6.26 (s, 1H), 3.92 (s, 3H), 3.51 (q,J 6.8 Hz, 4H),
1- (4- Chl or obenzyi i deneam no) gua- ni di ne. hydr ochi on-

1400BY=1.0324 6H); Iinagrissivenz &l HEHR deD QDD S Ml (5, usnmg)(d J=8.6 Hz,

1B TR DR R of iy 1P 6B8 T oI T e Y it apfipBeat 173 10

Gﬂ?gg%lé@ﬁ\f%ﬂﬁ\;’.ggﬁm(a%ggtzézgw+ﬁ?@264 2*('bb\l'}4'?sc(r§é?§99)elﬁed)

N DT —
Ry Bo&HBrids Ol W&W%EFQ&@%S@@&(Q:om% to §gg tﬁggveQHgmle compound

am noguani di ne hydrochfori de

Eed) as:ecpbdﬂﬁg(zﬁo n@fﬂifﬁt’/&) WRT{€D3O|D)I868 Qermcamd Hz, 1H), 8.19 (s,

g4009 as a rg% 69045) é 8

Hy 8- 04 4m, hH 7577 ("2 @4}127 141y Ssﬂaolltlb HRplgG )MS faremomum acetate)
d 8, 4.7, 2.6, IH), 715(dd 3=10.2 Hz, J=8.8

Eg ﬁ] Aﬂ-l)8§1 HPLC- M5 (ar nnmoni um acet ate) [ MtH] +=259. 0.

Exanpled 2129[( 4-Tafluoromethyt)benzylideneamino]guanidine hydrochloride (4002)
1- (2-Brono-5-f| uor obenzgl t denear ni no) ?zuanl di ne

hydr obSitk i de-(Iadhommethdiprraaldehyde mmol, 250 mg)

B RTE  OSTESENES £9 oTT05,  cove

uﬁ@dorﬂp&mﬁc{mb@)tae aqse&dtaomgoyg t76%;). ‘H NMER 5[1)51 8.23 (s, 1H), 8.01
4010) as powder (450 6% H NVR ( oD 8
50, (Ja&8.2) Hz, GHk 7. 72| fyr; d7 58 3( at, 2}39 IBPLG-MS Hzmnbddym acetate)

éw%@[{%g 1=8-9, 5.2 Hz, 1H), 7.15 (ddd, J=8.9, 7.9
] &)l HPLC- M5 (armoni um acetate) [ M-H +=259. 0.

Exanplgri3) @4!)11@«:1@8& APARENantiSODGRTi AL AAALIIBAbC (4003
di ne hydrochl ori 401.

PMUS2834$1031 QSBDITO@BQMC&MEE@‘ED 4?23 mnnd}a Mpdem g? afd aminoguanidine
HrBpeniSsh G i PBa Nt ore FrgotiiBo0k S 85 i e compound
f\ldohkﬁasf?&gm %odl fl%@%ga%?s H)mw\ggﬁg(dﬁf ? 8@ (s,791?87 %%1 1H), 6.59

(m&}S) BiB7 (s] BIH) 3783#& 6H) PR C-MEP i (lmrﬁmﬁteyl[ﬁ\/HH =223.1.
[ Mt _ . .Exarrple 131 o

,, 1 R ‘ A |
4012 325 |
gnd afﬁ?&ggua#i‘%DEAé&R‘%%?%cﬁegfgggf?%” gln‘:?g? m%ﬁ ‘hg?')’“og“a“‘d‘“e
Wiieclileralt (@UORAI, MY 0tRe) e LGedic¢brdilirol GP3 & legmume compound
4012) as a powder (230 , 53% . 'H NMR (CD30D)

004) ¢ssa peviier (F7(bmig( 62"/)1[% NMRZz(CD;0D) & 8.45 (s, 1H), 7. 62 (m, 1H), 7.11
(m, 2H), 3.88 (s, 3H), 3.87 (s, 3H); HPLC-MS (ammonium acetate) [M+H]'=223.1.

Example 124: 1-(4-Ethoxybenzylideneamino)euanidine hvdrochloride (4005)

[0318] 4-Ethoxybenzaldehyde (2.0 mmol, 300 mg) and aminognanidine

hydrochlonde (2.0 mmol, 220 mg) were used according to GP3 to give the title compound
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1H), 7.55 (d, J=7.6 Hz, 1H), 7.45 (dd, J=13-8, 7.7 Hz,
IH), 7.17 (m TH); HPLC-Ms (anmonjurn acetate)
[ MFH] +=181. 1. Exanpl e 132:
WO%GO%:&@GOA' Tri met hoxybenzyl idencamino)p | n e peT/Us2004/031530
uani di ne hydroch o 'd (40 3) [0326]
2(40y A9 i a@mme@ hsdaby'draNMRQcmg@D) 53005 (m)ma)nuﬂ (m, 2H), 6.96

am noguani di ne dr ochl ori de 220

uéedZkak ddi&dian d—?@ IErZH)p 1gfitvid, éﬁ?é) Bt ?’53 cﬂ%@gﬁé (3mm0mum acetate)

wder (330 579 . 'fi NVR (CD30D) 8
(Z&%ﬁa ‘%? PO 78 Ed 128, 9 Hz/a 11I1) 6. 5(36 (d,)J~9.0

- AFTONT URT acet at e npl e
133: [0319] 4-n-Propoxybenzaldehyde (20 mmol 328 mg) and aminoguanidine

L Baimhet ol brsn oam il Benzih 4EngAn ROUBIAB! S e tite compound
3(4oB 24 bbhuGT OBy hbenz'ai WH@@D&@D@ 8@@5 5, 48{% mi (m, 2H), 6.96

and am ngguanl di ne "hydr ochl ori de
wen£2His 8 @946 dob dithg 21, RB(dtol=gidé. ’H‘Ie, ZH), ﬂlOé (cdﬁﬁédﬁd:iH) HPLC-
(4014) as.a powdeg)l& 6? 549 . 1H NWR (CD30D) 6

[MFH, IlEdlsoz (s, 1H; HPLC MBS

Wa{rgnor@ﬁ)l acefatg

g
hydr OC[[BQO] d l%@ﬂ&kh{dﬁ&%&ialdehyde (2 0 mrnol 209 mg) and ammoguamdme
5-Bronp- 2 di r net hoxybenzai deh 0 mml

49
ahwromrpdfg@é}wmmq%e? HELYRICHHE éccezdleg b3’ tzze)vq@y Jite compound

CRlBLl EE pBRASI D%, 2555 KBk MBIl OP) 4 kb %5 OIPIUYa, 178 e
818), 4? c(SS(d I= H Hz81120 HHIC-MSLEnmi69 acstated [N 1] 3-295.0.

(s, é 311) HPLC- M5 (anmmpni um acet ate
mpmm h(4 hh}ﬂ@beﬂz‘ﬂlqjeneammo)guamdme hydrochlonde { 008)

[

1-[(5- Tri f he f

LS BT AR SLDMARDSPYA) b ans i ks B noguanicine
Stidodnisridd czqr ﬁmﬂhyjo) BEpAYe) uséd hetordif@id opal e eyed@e title compound
(2.0 nu-nol, rrg) and am noguani di ne hydrochl ori de

240@8)1m pom@ (aﬁQ mge Ba%)s $HNMER (EBLOD) BB. GPes, 183, TP (m, 2H), 7.4
2 05/.03 J.{S2004/ 031530 t |

i e R PR R L A A
t Reahbit!198: CATRAMRGL 2(ﬁ&?&%ﬁ%ﬂﬁfeﬁgrﬂm@ﬁﬁnﬁm&w%hBWde (4009)

powder (318 ng, 489 1n a 91 mxture of TWO | soners.

Vaj or [0SR : SBkM{masmamﬁde&y@a (201 |1|)1m07 8340(6d mg)  and
J=8.0 Hz, 1 ? J=8.0, 0.6

Jammpgp&md@;awdrpclglgn {4 2.0 mmgl, ﬁzf)mg]_bverewsega%c&rdlggg) GP3 to give the

NG eyt €800 wgwf?ergﬁbo et byl BPENE ERLODYE 834 (0a, 1615,

"'@6I|{i‘|)1H878733 (etlﬂ)lrf7604(dhla JJsHa,,4.77, 264, 16, 745748, Hz;,oz Hz, =8.8 Hz,
1H) s, I'H),”7.25 (d, J=3.7 Hz, 1H), 6.86 (d
J2H);HRC- Mﬂamnpmwlme(am}mﬂ]mﬂﬁﬁdhr bonat e)

[ ﬂgﬂxpleaggz 13—(2 %?(%19 5I t?uoro resnzv 1denlearrtu?1g’}guamd1ne hydrochloride (4010}
[0323] 2-Bromo-5-fluorobenzaldehyde (2.0 mmol, 406 mg) and

aminoguanidine hydrochloride (2.0 mmol, 220 mg) were used according to GP3 to give the
title compound (4010) as a powder (450 mg, 76%). "H NMR (CD3OD) 58.50 (d, J=2.0 Hz,
1H), 7.98 (dd, J=9.8, 3.1 Hz, 1H), 7.66 (dd, J=8.9, 5.2 Hz, 1H), 7.15 (ddd, J=8.9, 7.9 3.1,
1H); HPLC-MS (ammonium acetate) [M+H]"=259.0.

Example 130: 1-(3-Chlorobenzylidencamino)guanidine hydrochioride (4011)
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Testing of Chem cal Conpounds Exanple 136: Receptor
Sel ection and Anplification Technol ogy Assay [03301
The functional receptor assay, Receptor Sel ection and

wo ARl fobgat i on  Technol ogy (R SAT), was used %@ﬁ/USZOO-ﬂOH\.’SG
I nvestigate the pharnacol ogi cal properties o

and neygl; NPECIAGeREhRichde 5/1@ ol Mbﬁcbgﬁeﬁtggnaﬁh Si:mlnoguanidine
Pat ent’ Nos. 5, 707, 798, 5, and 5,955,281, all
dﬁ/quhbndal(eOhmneby’ZZO mg)rv{fm aseédicmrrieugrto 163P 3 tof @vetieditle compound

oL S e SV QR 08 APE3EEe . 0,
oL g TN AR e St <1071

Fddagipgct31: (1 @dﬁmobmyhdeasammmmmdfractwdmehloﬁde ( 401 2)
protocols J's were ‘g@,derally perfornmed with

ng/ wellf3 B or e%gbt%?be&ﬁ%td Agl4nei I‘m’&?l [%‘wgat“&t 6%4 d‘éﬁ’é‘oguaﬂldme
ﬁllgaﬁl% alforide (s t olr g{ﬁRve?@gseg’ac g'n? Cﬁ%%g\lflé:th% title compound

i ved nanna I ai expres

(8T fas (a&ro@magemomg,)sm) de2auiRb@D Ve By, 1HNE .66 (d, J=9.9 Hz,
NPFF receptor gene was anplified by PCR fromtestes
JBhiAT 63 (4l Jo7 5gdBobhY s &dsh i1de3 B 17Fle, bHed | Srim Hel), HPLC-MS

E %%gaée?aq%iﬂ/fﬁg %Bfmk Accession # AF257210).

ar ge-ScCa ions, cells were transfected

foramJaﬁr 20 1,(2 3R MRS ARG @6 Y0 Ak By@N@@onde (4013)
Frozen cells were |later thawed, plated at ---

cells [’fb@rﬁ] vel 2.34f Tramobokdienzadedadan. 0 mpiait 32 Ihg) and aminoguanidine

i R U O L -
f(mmf) Iay% phaxer (Wadha sMes ' heirremves & Qﬁn(é hey C}Pb%% 1=8.9 Hz,

and marker gene activity was neasured by the addition
dti), e (d.g&t%¢ s Hdse3 Sabist Bale 300n{y riipheny4 (s, 3H); HPLC-MS

al act o I (ONPG, in PBS with 0.5%
kﬁ‘"ﬁ'@ ‘““ﬁfé"ta%sﬁ?gﬁ gfséolt orimetric reaction was
TRamleed 3t ﬁSSﬁ@@lﬁ%QI%ﬁtm@nﬂdﬁenQAr@&@)eﬁ%g &%yggrdochloride (4014)

(Titertek Tnc.) at 420 rim AT data were ana
usi ng[@:ﬁé]corﬂaﬁjﬁmriﬁumgn&mylt%bﬁtlde}@ﬂmiﬁ)o kirholc acqg4i Smg) and

erc on onpared to the ma
A L T s PR T T S

0 8] TR A SOIBUBSHIN .

ECI6)) &02 (e | HBIHRIL@MS (ah&ﬂ&ﬁﬁﬁlraaéthmm [MmHFed289.0t hat
pr oduces a 50% maxi mal response, [03321 These
h3 IR0 2efbdimethaxvben; garpmp)guanigine _hyvdrochloride
fifigsrpri nt for each of these agents across the nost
ngf ul receptors the NPFFI and NPFF2 receptor

subt y pg328] As £BRBE 25Ee@ifciidxJodkfddhyde €rRA NimXTPOUDEIS mg)  and
sel ectively activate NPFF2 receptors relative to

NPERguaid e thydrochiprge (2.0 mumr Rl NREEPwWasmsediactording to GP3 to give the
title compound (4015) as a powder (450 mg, 67%). 'H NMR (CD;0D) & 8.34 (s, 1H), 8.20
(s, 1H), 6.69 (s, 1H), 3.95 (s, 3H), 3.93 (s, 3H); HPLC-MS (ammonium acetate)
[M+H]"=303.0.

Example 135: 1-[(5-2-(Trifluoromethyl)phenyl)-furan-2-vl)-methvleneamino]guanidine
hydrochlonde (2616)

[0329] 5-(2-(Tn'ﬂuoromethyl)pheﬁyl)—Z—furancarboxaIdehyde (2.0 mmol, 480

mg) and aminoguanidine hydrochloride (2.0 mmol, 220 mg) were used according to GP8.
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PEC50% Ef fi cacypECS50%f fi cacy 1001NTNTND49
1002NTNT6. 241 1004NTNTND106 1005NTNT5. 570 1006NTNTND53
1007NTNTND102 1008NT=NT5. 4105 1010NTNT5- 251

WO%{%&%MMT 5.047 1012 NTNTS5.251 - - - -------- PCT/US2004/031530
1013NTNT- - -----=--- 53 5.2 1014NTNT5. 097 1016NTNTND68

191 BENENPH i A0Q2NF I He 6 39 the2 0O3NTED. 84 method CF6 to give the title
2004NTNT5. 038 2006NTNT6. 151 3005NA35. 159

3006MAnd 6 1 I 2B B0 1) 2s18 pRR4yellgey a6 (BB me, 48%) in 2 9:1 mixture of

30328, S2 8N D 1o O 2 RRARE 3DI8By 5 8.07 (s, 1H), 7.83 (d, I=8.0 Hz, 1H), 7.78
(dd, J=8.0, 0.6 Hz, 1H), 7.67 (t, J=7.7 Hz, 1H), 7.54 (t, J=7.6 Hz, 1H), 7.05 (d, J=3.7 Hz,
1H), 6.82 (d, J=3.6 Hz, 1H); Minor isomer: '"H NMR (CD;OD) & 7.84 (d, J=8.0 Hz, 1H),
7.79 (d, J=8.0 Hz, 1H), 7.72 (1, J=7.4 Hz, 1H), 7.61 (t, J=7.6 Hz, 1H), 7.50 (s, 1H), 7.25 (d,
J=3.7 Hz, 1H), 6.86 (d, J=3.7 Hz, 1H); HPLC-MS (ammonium bicarbonate) [M+H]"=297.3
(both isomers co-cluted).

Testing of Chemical Compounds

Example 136: Receptor Selection and Amplification Technology Assay

[0330] The functional receptor assay, Receptor Selection and Amplification
Technology (R-SAT), was used to investigate the pharmacological properties of known and
novel NPFF agonists. R-SAT 1s disclosed in U.S. Patent Nos. 5,707,798, 5,912,132, and
5,955,281, all of which are hereby incorporated herein by reference in their entirety,
including any drawings.

[0331] Briefly, NIH3T3 cells were grown in 96 well tissue culture plates to 70-
80% confluence. Cells were transfected for 16-20 h h with plasmid DNAs using Polyfect
(Qiagen Inc.) as per manufacturer’s protocols. R-SAT’s were generally performed with 40
ng/well of receptor and 20 ng/well of B-galactosidase plasmid DNA. All receptor and G-
protein constructs used were in the pSl-derived mammalian expression vector (Promega
Inc) as described previously. The NPFF receptor gene was amplified by PCR from testes
¢DNA using oligodeoxynucleotide primers based on the published sequence (GenBank
Accession # AF257210). For large-scale transfections, cells were transfected for 16-20 h,
then trypsinized and frozen in DMSQO. Frozen cells were later thawed, plated at ~20,000
cells per well of a 96 half-area well plate that contained drug. With both methods, cells
were then grown in a humidified atmosphere with 5% ambient CO;, for five days. Media
was then removed from the plates and marker gene activity was measured by the addition of
the PB-galactosidase substrate o-nitropheny! B-D-galactopyranoside (ONPG, in PBS with
0.5% NP-40). The resulting colorimetric reaction was measured in a spectrophotometric
plate reader {Titertek Inc.) at 420 nm. All data were analyzed using the computer program
XLFit (IDBSm). Efficacy is the percent maximal response compared to the maximum

response elicited by a control compound {e.g. NPFF in the case of NPFF2). pEC50 is the

64



PCT/ US2004/ 031 530 NPFF1NPFF2 Conpound I D pEC50%
Ef fi cacypEC50% Ef fi cacy 3016NA165. 874 3017NA175. 280
3018NA135- 354 3019NA125. 686 30205. 4415. 9115

25.670 3022NA135, 955 30236. 3295. 922 peg/usso0s031530
'““’égg&éﬂgﬁle 499 30255. 5285. 7101 3027NAS5. 963 i

39%%{316\&%1“&23 1S9 EN0), Lwhets 22 SOB AN c£1delaRd 3eshclibarioft /8 molar that
1045' 5. 4176, 164 30355. 5815- 769 2007NA55. 57329

200909 B SP54MRONGINAEHOBE3 2012NA95. 856 2013NA46. 134
2014NABR- {; - - ~moo 2018NA135- 553 ,20205. 9246. 331 .
20255. 1818 45715t 6RRUE ISR S0 Bie5 Hed 75U Diotle, or fingerprin, for

- gachof these agentsgﬁ,\?m&ﬁ}ogﬁﬁe%@(@u] receptors, the NPFF1 and NPFF2 receptor
subtypes. As can be seen in Table 1, certain compounds selectively activate NPFF2

receptors relative to NPFF1 receptors.

TARBLE |
NPFF1 NPEF2
Compound ID
pECsq % Efficacy pECso % Efficacy

1001 NT NT ND 49
'''' 1002 NT | NT 6.2 41

1004 ONT | NT ND 106

1005 NT NT 55 70

1006 NT NT ND 53

1007 NT NT ND 102

1008 NT NT 5.4 105

1010 NT NT 5.2 51

1011 NT CONT 5.0 47

1012 NT NT 52 51
1013 NT NT 5.2 53

1014 NT NT 5.0 97

1016 NT NT ND 68

1017 NT NT N | 71

2002 NT NT 5.6 39

2003 NT NT 58 9

2004 NT NT 5.0 38

2006 NT NT 6.1 51

3005 NA 3 5.1 59

3006 NA 14 6.1 47

007 5.1 o 52 84

3012 NA 0 6.6 63

3015 6.0 26 59 70
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-.65.662 -

2031NA~1NA-~ ~16

2032NA8Z. 933 66 WD 2005/ 031000 PCT/ US2004/ 031530
NPFFI NPFF2 Conpound | D~

wo FhEbfasy 2033NA7 5.033 -
20355. 4456. 2114 3099 NA85. 860 -

- pEC50'

PEC50% Ef fi cacy %

2038NA 95.477 - |-------- NPFF1 2040NAL85- 165 WNPFE2

2042 NIojevh@0D2043NTNTS. 747 2044ANTNTS. 445

2054NA215. 096 pECso % Efficacy pECso % Efficacy
3016 NA " - -

3017 NA 17 5.2 80
3018 NA i - —
3019 NA 12 56 86

3020 5.4 p o o
3021 50 ” P o

3022  NA 3 - -
3023 6.3 29 . ”
3024 6.0 41 6.4 99
3025 55 - - —
3027 NA . P -
3028 NA 5 oS L
3020 NA p - -
3030 NA . > -
3032 49 I~ > -
1045 5.4 - Y .
------ 3035 55 81 57 ~
2007 NA . s o
2009 NA o > o
2010 NA . o -
2012 NA 5 - ]
2013 NA A Y .
2014 NA . - -
2018 NA e p =
2020 5.9 24 64 -
2025 5.4 51 5.4 87
2026 NA 9 5.1 58
- 2028 5.8 57 5o -
3093 NA ” i o
2030 NA . P e
2031 NA 1 " >
2032 NA 8 1o = ]
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2056NA66- 373 30365. 9846. 282 20586. 0256. 360
40025. 4205. 680 40034- 9415. 241 4004NA155. 049 40055. 0
89-5.3 - 49 - —----ceaoo--oao- 40065. 4785. 753

VWO 3003169080395 559 30386. 0725. 965 30396. 4436. 346p1/152004/031530
3040%—08485. 770 30415. 0305. 053 30436. 0606. 092 >

20595, U315, 379 2Q605. 4265448 206357 5365. 678 N pF
206 5NASSMpAnd ZD068NA136- 061 2069NA85. 540 2072 1f§ 7
T-~ 50 2073NA135- 85EGYd WO 20881631000 pECs, % Efficacy
PCT/ U520041031530—Conpound--HDNRPEELNRPEE2 pEC50%
Ef fijcacypf880% Ef|fi cadyy 20745. 0195. 677 20965. 9245. 665
Tt agma T 12l s, 26 5.6 105"
2035 5.4 45 6.2 114
3099 NA 8 5.8 60
2038 NA 9 5.4 7
2040 NA 18 5.1 65
2042 ONT NT 6.1 60
2043 NT NT 57 47
2044 NT = NT 5.4 5 45
2054 NA 21 5.0 96
2056 NA 6 6.3 73
3036 59 84 6.2 82
2058 6.0 25 6.3 ; 60
4002 54 20 5.6 80
4003 4.9 41 52 a1
4004 NA 15 5.0 49
4005 50 89 53 49
4006 54 78 57 53
3037 6.1 e 55 59
3038 6.0 72 5.9 65
3039 6.4 43 6.3 46
3040 58 48 57 1
3041 5.0 30 5.0 53
i 3043 6.0 60 6.0 92
2059 5.0 31 5.3 79
2060 5.4 26 5.4 48
2063 5.5 36 5.6 78
2065 NA 9 55 45
2068 NA 13 6.0 61
2069 NA 8 55 40
2072 NA 11 57 50
2073 NA 13 58 51
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activity detectable at the highest dose tested (20 M
M;wﬁ Npt test ed ND = Not determ ned Efficacypéfus2004/031530

rel'ative to endogenous |igand Exanple 137: CO | Ther nal
H ergi—eSia 103331 Rats Wgpgranesthet| zed W t Rprr2

I sof | ur@nponidd®r [aseptic and heated  .conditiaons.  The

| ef t| quadri ceps was pB@wed arid Escashbed pROsoughl% Efficacy
Wi th odi siol-uti-on—TFhe-set-atei-Rerve—was
exposed ago0Mmhe | evel 6f the scidfic nptchddistally t/d
t he [sciagjc trifiurcagi.on.” The rve was ry )
careful | v%ﬁ’eed f om PRe_under!| ylng nuscl \é%and &5
conngecti veps ssue| Wi t bgut causirg trauma 66 t he| ner e

i t seH—Usi-ng—4=-0-chromccatgut—suture material;

four | seni 49%ose || gat 8fes were ted afound? he sci at’ic
nerve stapgjng at{ t heg nost, proxynal | evels,z next togs
t he sciatic—notchl spaced—roughly—1—nmapart—and
ending proximal to the sciatic trifurcation. Under

MeigniNoG aavitp detetteble aydie ivghssidose teasied iE@nMI unti|l a

8T ghot {ewietich was observed in the aninmals |eft paw or
pussWNAaRbMeanTda r oundi ng the nerve. The nuscul ar

EREL.S1 Base &l as8dentut e Silk suture material and

t'EEIZ ast%r}ewasest apl g%l Wi {gh wound clips. The animals

were cl osely observed until they recovered conpletely
kembleting: anastheahildHypthdesiar gery was the same for the

hyper al gesi a and al | odyni a experinents. 103341 For .

hyper #P’%él;i a RelstWalg, apethetized evhb aseduiepe gunden asgptic and  heated
plastic b t | hiv with odi
Pufli. utber o, Melereuls SRR B siedatheropelly i an iodine
hiaasn.camaicned rvd aaakxpadi anthdrat! shtheceidtibalcogedistally to the
projection |anp CXL/CXP, 50 W 8v, USH Q Tokyo), = The

eiatic solurcetionadoeshives BeResrelully dicgl dim dhryupdealyipg muscle and
radi apt beam of, approxi mat N i th :
ESWeﬁﬁﬁeegﬁs&g i "f”lt}(laoﬁlg& aﬁsﬁ%n?ra? Jﬁé tgltgn gltvgstgéf ¥ aceggg {ﬁté:hmm]c catgut
safurd iR rRR our a3 3dosd Gightukds aére tellardu@@tthe kélhse wawe starting at the
placed in the tinted boxes and allowed 10- 20 m nutes _
tmeoshpediimal Eevel nekietmdw mtic setangpacerheoughtyi Arfemnapat and ending
%?&{i%gl tﬁﬁﬁ%gcgyg% triﬁ%ga{rgltoglg&?n\%g u{r%%e rig}%:ﬂ{e%lgh‘%ggﬁ{we‘? Wefeat?&atlened until a

source,

Q8 MPW2BR AR IOV PET (HS2N 45 QS P3@ or musculature surrounding the nerve.

The muscular incision was closed with 4-0 silk suture material and the skin was stapled

with wound clips. The animals were closely observed until they recovered completely from
the anesthetic. The surgery was the same for the hyperalgesia and allodynia experiments.
[0334] For hyperalgesia testing, rats were placed in a tinted plastic box on top of
a clear glass, temperature-regulated floor maintained at 31°C £1 °C. The floor contained a
focal radiant heat source (halogen projection lamp CXL/CXP, 50 W, 8v, USHIO, Tokyo).
The heat source was moveable beneath the glass and had a radiant beam of approximately 3
mm in diameter that could be positioned under the plantar surface of the rat hind paw.
[0335] To initiate the test, rats were placed in the tinted boxes and allowed 10-
20 minutes to acclimate to the new environment. The radiant heat source was then

positioned under the plantar surface of the hind paw. Upon activation of the heat source, a
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timer was simultaneously triggered. Upon reflex

nmovenent of the hind paw, a notion sensor was

activated stopping the tiner and inactivating the heat

WO 5088600 The thermal source was adj ust ed so Fchats2bdi®31530

aver age response latency for an uninjured animal is no

gneatvas sirheltan2éuste atypesed. Bapdn redlex hadvdnvimt @ﬁy}se bfnd paw a motion

pre-operative baseline |atency neasurenments in whic

SRECT) WS aF'é‘éﬁte%FWHPlﬁsz‘le“é‘Fﬁfaqﬂdsiﬁ‘ﬁ‘F*&’éé“&ég siﬂ“é“& The thermal
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asel 1 ne Tatency Measyr enent s re ta ore

aktiter thhe 20r eabn@nt Bah ot Vieud. tvﬂosiawewfapnemed:aye Daaglthe latency

4 nmeasurenents_vyielded the greatest degree of

myperanges favhiel hhipdl wer Bind R plagas #irtHr sragdaggyured three to four

I S I

GRES, 0B wlBich TREEh gt PGS Rugfiy EASLo BB BN taken betor

gy eftopid ticatntdne wasrefienal Pdstopatadidle ldaf 2 p@wt asasurements yielded the

evi denced by a decrease in paw w thdrawal | atencies to

arerthgdegree of hmArglgesiargng tﬁﬁ&WﬁfﬁI“tlliﬁ%@r%sg’é%aWa Faeh tippabiwas tested
i) 4 Paw w t hdr awnal

Rl RRh SO A e SN B PRI 5o Tett si de

gr adupisBy| r etlhenss hyzpehageglal devdlaped! B duekurbhal-gedlEdaeft paw as

of 5to 12 days post-sur ery The surgically

@ﬁﬁm@a«ﬂ ém 3r¢e§W?S@p’élvP%§1th wa lgwnlele&ah@ Ff}F“ﬁﬁlffé’@@léEﬁ byhe maximal

PR LSRR BT Bl ey AR b P BBy etencies on e

M@Qmm}etraﬂm Mfﬁélﬂ@tgm@mauweemﬂ tgrmualrﬂusvdmbv@hhe&odr&eof 51012
thermal hyperalgesia. I'n contrast, the NPFF2

dois qusi-wagejonioe saﬁm@umtrmat%@@hae@émmon yignificantly affected by
rever es in these sur gi

bFEGH 866Gl PERR g PR TP RE R B i DRPRB B s of et
t he 1?)3['{% kg iosge | aghisttmi@urg ddch BXauIdd 188&: a6 the thermal
Tact i | odyni a 103381 Fol |l owi ng the sane surgi cal
bmc@gmsrae dbs egritiaetd theh BWEF2 tshlgctivs agonzsh donehpuad i lofossf dependently

3 g tﬁ%r}é?rgiai&%%fr%%g?gl 1lno%se| 54 %cahs qag% qq {e\%gnng statistical
ﬂgﬂtﬁhme\éﬂﬂym ks dadel 10y (igukiye frane, and for each

speC|f|c al | odynla experinment, pre and post drug
¥ HAs Hrledymmd s were taken with seven von

Frey h are d ted by [l.og (10% f
r regﬁl t@&gf m@@ﬁawﬁ{:’ﬁeﬁheess ?S%fgg% %%%8@% CFCP%}.R goabgﬁ% the onset and
853005 &F sa%nlﬁcgﬁ rmecRaftEal- allg@ﬁ\h‘a B@dt CORsr ng(}?i%%ﬁQroxrmateiy 10-14 days

perpendi cul arly against the left injured plant
atid tashs fanwasighlydee meritths. sWithircihéndllddgniceimoframesandafor each specific
slight bendin and was held for. 6-8 seconds startin

fitqdynianexneRisAk e G gRg! A *mRsHARRT MFaSHTpMEYS o ¢Saken with
' t r t

D e S e R T iod O PR e g Ren hair, mo)]

wed rapged iftomed -a26 posist (#\/584 BY -t e46) n@adhhﬂnmxst pttehﬂed kegtendicularly

gauged hair for the sane. response.
P&%‘b% Heleffdaiuessatanton misl g Raes s ee é"*acse@”me@a forcg o cause a sligh

r es % HI&%%%& %(r:%ﬁ%? er e“ﬁ?% erﬁlatgg@g[l# r egﬁ%l%%%u and working

Qpltt@ftfﬁe fhadkeal | adymitive baﬁp@useowasaftdoﬁdbé vaeartBe Widred paw was shamply

recorded. Aninmals were 69 WO 2005/031000
raiigspgend tesmsppnse was confirmed as positive by testing the next thickest gauged

hair for the same response. Only when a response was seen twice was the score accepted.
If the maximum gram force of 26 was reached without a response, this was considered the

peak threshold cutoff for allodynic behavior and the score was recorded. Animals were

69



consi dered al | odyni c when the post surgery baseline

nmeasurenents were 6 grans and below. Two baseline

days of neasurenments were taken with one round of

wo h@sbiiogh occurring per day- On the day of drpgr/us2004/031530
testing, one round of baseline neasurenents were ,
t@dselaredt hitodyappwapt itkd @oftr afrpaat BainewARaAtkemaits tvesereds grams and
and a second round of nmeasurenents were recorded-
E%Iew Jm%%ﬁsebﬁsd% Pf meadrsmenis Mergipkerney b pRerEing of fgstipg occurring
r t

RSy O Ry R ary 10, TR0 roun G BRCRRERERG Aot were taken, the

Shgoprfae pretredtaehi vas adhodiyered i pasndseedtosd asdndng areastayments were

8 and continuing through day 35 post surgery-

Keoiged rreﬁ@Choﬁan‘&&thSe“‘i‘lé@ﬂoWS T tm)e Sepapments,” with one treatment per
r in

PHHENeR, 508 L8 Byl P AOKAC porj 3% R Rt

t r eat @A390r oWderplicdnt itagtily yllqiyard ﬁv@ﬁtsémrﬁtarﬁﬁg loRSdadeg @nd continuing

not statistically significant from base |ine.
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Q@Eﬁﬁaoéflrgmiyepra)trea@(@iﬁnlc@rela%re nof\GUti€tically significant from base line.
Ther - naI-Aa%yPeS|a 103401 Mate m ce weighin

gp@p@g@dnhgi@q eggpdg:nt_ly g(ye@edvgreetagdg |allﬁt§m@dmtt eqefsgrglcally treated rats;
t|n ar tu Ot f he exn
%gh W%USQ%F ﬁcaﬁl g tF‘ag S)? %’dol e@?‘.gﬁﬁgn é‘rses %‘rﬁ ?gss

pkahilon3e. A&thqabnmmmems focused at the tall

approximately I inch fromthe tip and from undeneath
t he gl0d4€] pl ddslommre W@hnf@@pps@urr@eeh( lzﬁagzlrs)iox@\s’ertemcnlemated to the

n. and radu cre d until the use fl
Rl Brre i, it Yo PRGSO <EBiiment ek Tsiguines Bficed in a plastic
FsBndtid 4 glabepgbiee Al hak 86urkd Svab #dusiPs hEEal %ﬁ:ﬁloxnhfately 1 inch
t he ani mal d|d not respond wthin 20 seconds, th
&Qp’iéhf? e and fromumdeateathfthe lesshdatforandlhredwat mldcﬁ(lﬁR§5hWas turned on
e _roun f 'basel i ne asu
F e Bbeie st FRS oD Dt Tolen SeiTiora s Bgat souree. The
ANGLARLT Binel 18I BRANORE] fﬁEl@:dHfsetﬁﬂ %%dédntlﬁ fﬁ@ﬂmm‘éhﬁd not respond
procedure was repeated. The effects of Conpound I
afdl}méOrﬂﬁcolmpthempmmelﬁhlol\mnadmf?ﬂgmeet Bd ©corded) s hs the maximum

r odu d SI nlflca t antinociception at the .0 / k
ot T st sy e et Ron P mealestdt BN deHgeompound was
| !
ﬁlﬂﬁg{rﬂgg@ a{t@h'etﬁg blel%tpEQ ﬁWr%m%@ﬁi%%ﬁ%%sthg;ﬂ}eﬁédﬂ% was repeated.

The efi¢dtonf Canigpionod toort IaeJte\lﬁaEEcelﬂmpﬁm rshowannd@gireadli IGompound 1
determned_in a  receptor hinding assay. [03421 1 -

E&OSWGNIPF@@C@BEW‘GPC‘P? gt dieeld- omg/keedoss (igwreanot her

Bl 3tadaes not endogenously
ke té%n&ﬂﬁ AS be substituted) in a

sui tamtm ]gr O\Msh]gnmalfum)wnlg%agaﬁkd sﬁp{ilieidraﬁldphétlﬁas the ability of the
[03431 2- Prepare radiol abel ed assay sol utions (ﬁ
FRIRIAYE Qa%th&unwtlenzg b tof the S FXiPEFeRiRrs lepm §e sedityi dstermined in a

the followi ng (one per solution): 50 pM
et it 650500 PCT USP00S D315
[0342] I. Grow NPFF receptor-transfected COS cells (or another transfected

cell Iine that does not endogenously express the NPEF receptors may be substituted) in 2

suitable growth medium in 24-well culture plates.
[0343] 2. Prepare radiolabeled assay solutions by mixing 245 pL of 0.25 nM
["IINPFF working solution with 5 pL of the following (one per solution): 50 pM
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unl abel ed NPFF wor ki ng sol ution, 0.25 nM [1251] NPFF
wor ki ng sol uti on, HEPES buffer only, or 50x test
conmpound. [03441 1 Aspirate mediumfrom 24-well plates

w0 264/43g008 Pasteur pipet attached to a vacuumpeeuise®d/05830
not wash cells. 103451 4. Add 250 L radi ol abel ed assay
sdlhbtled NPEFomkingpsolution, 626hnMd{SayNPRE [working sohaishaHEPES buffer
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o QR o Ao bS] eiub B FRE LIS RN Pl atachc
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t he WHIBHE] wi tth Addi28P opi peiciadrcledragsayr sobglicey fromoste 2xto each assay
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‘efslu ﬁfléﬂnccl EIRRE 6%6? 4t 9o teﬂ?@@&%i%ﬂ E@P&fﬁ% orgtal shaker at low

ific binding and cal cul ate the di ssociation

onstant Kd. Exanple 142: O her experinents

Asses Epaer  ofS. | Tidrmahhe del ilnyul:adm b'y sh;ﬁrae'dg I%MFadiidﬁctii?@solution with
Cwater tail flick test S were

WﬂfweéWEﬂﬁij@éFFWWﬁé‘ﬁk IW?SHQ‘ § Wﬁﬂ%\thﬁ%fc%mewfth'&ng@ lo6 Cold HEPES
glﬁﬁerégmrg?h &e”')ha?JésQ?N' ng for the delivery of conpounds
to the

unbar spinal cord. As a positive control,
rats (084g tr at Ashiwdtd the galution Foslabescld with aphicrpifedor and transfer
10 and 30 kg? Mor phi ne produced dose-rel at ed
k2 hampp Yétﬁreﬁlésfm twbﬁSg Anglyze wih @uagmecongter §facgag, Cobra I1).
Pgl | eg)SJI%]l ol i CI l?gt(gﬂﬁ SSR ?Cég] nL gthnr a%s 8alculatlt\3lptllzllé élsl'sgglaggm constant
katrat hecal ly adm ni stered Conpound 1045 in the 52 C
wat er ta|I flick test (0350] Rats were inplanted with

the ey i ntrathecal catheters (PE 10
7.5cm aIIovvl ng. for the i
| unbafs 0t O rt_heca 2 1ck test

(11. 6[0@&9]115 Iétsg):ver'eai&;ﬂgn&@ vﬁlh‘ %Bm@ﬁ‘l We@lﬁ@ Erﬁﬂlthegtl catheters

Cl 1045 Assessnent of intrathecally adm nistered

(RE-1he7. 530 albtveng tfari ﬂhefdlehcérytOésd)mﬁ!dumtQ@ﬁ)ﬂSh@ﬂi&@&@maf cord. Asa
PCT/ US200-1/031530 103511 Rats vvere I mpl ant ed

ROVISR €AY FARAWETT FRYC At that#ious dogsst pe firR 1@@@3,1430 and 30 pg).
ﬂzflo?%h%@ graodhg%/& 08 d'gfafe%haentlgag& %0}{ r%ulh %JWFO? c%f‘cuﬁa?ecf Rw of 9.8 ng

cor
gsoriaabj bs%ycﬁ) hﬁhnﬁmrz{ﬁ@%f@fpwmt@m@g Rt tb@ﬁc%@m&ﬁ@puon
y NPFF was due to the
Assessment of mtrathecallv administered Compound 1045 in the 52 °C water tail

flick test
[0350] Rats were implanted with chronically indwelling intrathecal catheters
(PE-10; 7.5cm) allowing for the delivery of compounds to the lumbar spinal cord.

Administration of Compound 1045 (11.6 or 115.5 pg) failed to elicit antinociception.

it NH,
1
ijLH NH
cl
1045

Assessment of intrathecally administered IDME in the 52°C water tail flick test
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degradation of the peptide we adm nistered | DVE (a
stabl e NPFF analog). Administration of |IDMVE at the
doses tested (5.6, 55.6 or 556.0 g) failed to elicit
WO ams/0m0es ception. Effect of systemically adm nCstuszmaio3rsso
dPOR on Conpound 2616-i nduced tactile allodynia
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rats PR redeispBlmehipicihe. Proapsicertiverastipag & tGParﬁpound 2616 were

qﬁ&%@’ %@?gﬁ%ﬁwé‘éﬁf&ﬂ@{ a 8%2&5@04%%/}% engJehHu%m where we

adﬁ’@lﬁs&regrupfqm @Ddrlsyl-Bid-@huAkE G rep@tddaPFF @ntagonist, custom synthesized
gersen3|t|V|ty elicited by Conpound 2616,

Heaux ngharmagevtipdsionatsi dsped vwithc Cponsunsk Xohps Baseline paw
»ﬁ@lrg% aﬂdt es O?Igs We edlog{a? efivllnan}]aﬁ\beeral}lplzrl:lé)dr eC%p{egtl Og é%e_[éats received

SesSsien em ca m ni ste
dithel Behid10tor ntcaﬁ;ﬁ)uhaszmﬁ[@ﬁiiﬁ@kgaiﬁ) W Wefeehief destéd 5 min post-
ei ther vehicle or n? npound 2616 (i.p.) and
lﬂﬁéﬁlﬂftaé@bﬁ‘@eléﬁw O‘flthéé%‘éﬁ Bhr@slai%mg%sm thas efrc@i\fted\mrypmmda%m were

égérlg%s&n &5 fét&lég}édqs cgs%'rgg tfl% efefncre ¥e Cégui{ai? %f the rats that
rb&bntdaec&rﬁ]bounal e vbea& €@ Vinjaste WRAEGRET Véhicle or dPQR (30 mg/ke, i.p.).
vehicle-treated rats, indicating the presence of
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mfAca0d (RONPPENEE:3NBL (30 no/kg, i _p_), rats showed
one or nore of the ollomnng behaV|ors |nnnb|I|ty and
FA : wirlal g Y \ of plate test

| si de it st bduct
bgwqa?%lgrnte RS e by DoaRes Wﬁf@'@%&@mpom 2616
('tf.ﬁ.ztraﬁﬁ lihdrOhdsdRgd f&r%%kﬁb%schahgéﬁ@ sehhtxbﬁ? E@Q%XF&QQE&%I stimulus

| CV adm ni stration of elicit
Usanprtbt 52 GCatoE ohate( tPstn Ul @npdend Zélﬁprdkhmeﬂ sallgmﬁcamdretﬁjctlon in the hot
Wasowi cz, "Neuropeptide FF, a pmanmalian neuropeptide

Riite Hateney |3E)I“é’“m§FF'é[t Ffbﬁ§h‘°‘eﬁf%e%ﬂﬁomdé}atlnﬁg@6 presence of thermal
}@%érg%g p. 461 72 WD 2009031000 PCT/ US2004/ 031530
ven that this is the only nention )in the

| t ersdsedsmeti dffinti@2pdedveh@ichRy aditnid@FIPFR 64 Birtd) otations
we attggated to replicate this effect usi g naive rats
i npl dA3%d wi Fellaves edmmistaation) of Geropeundp3dtandf Campound 3099 (30

na@%%,nl éﬂ, ;5%{8 39% 2 (rér?et ? F%ch the%llowmg beﬁav:ors: immobility and staring,

ataxia, splayed hind limbs, body swaying, lying on one side with spastic limb abduction and

body distortions. These behaviors typically precede “barrel-rolling” seizures.
[0355] It has been reported that ICV administration of NPFF (60 pg) elicits
barrel-rotation (Panula, P., A A_ Aamnisalo, and K. Wasowicz, “Neuropeptide FF, a

mammalian neuropeptide with multiple functions,” Prog Neurobiol, 1996. 48(4-5): p. 461-
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seizures followng ICV adm ni stration of 60, 120 and
150 pg of NPFF, respectively. Exanple 143: Formalin
flinching 103561 NaYve mal e Sprague-Dawl ey rats

wo bob€33:148P 9) were injected with a test conpqﬁ?gUSﬂ),03-3
followed by an injection of 50 Iit of a 5.0% fornma PR30

8P Ubilver tHaltifds {d the o B mahtionSith@GRrRireavith RekpRAMb APFF and barrel-
then placed in individual plastic cages for
Bhaieny yEe agampEAéo renkivhie rthléfeffn@msaemanwatsewém@bwuh ICV cannula.

: h it ted f
bty OBRY g i ot i RSP BB iR barel rolling
Weh@est tHBGN B 1M RinVBRIrShd GrooM 3dankO) ST K8k r(rilpp )respg&lvely
elpher ?Drp |ne (fbnpoun d 3093 or Conmpound 3

101 ‘ ‘ 15 min prior to fornalln
i nj ec The results are |cted

Asses@brgﬁt F\F aé‘ﬁfs?“@l% %ﬁf’g‘ﬁ? Igﬂfﬁ)lle-‘r’] U & {e]sdjzz‘éfgﬁbﬁ’ﬁff’dmﬁ‘}@g with a test
tdngdiRad frQfidld By 'ﬂpql%lecuo[nog’fsgd PoMR s, Abrh @M SR into the dorsal
was created in Tats by ad n1n|gter|ng an 1 njection of

Surfide bOmniehd pawodndt ihen pl&ed +h lindividta p}hﬂlcdmgﬁﬁlfoq obscrvatlon The

surfacg of. a hind paw and then_ placing the in
ety © E}%‘Pciﬂt‘é@ﬁs@%sé@é’ Gfdra%ﬂ@éh@ﬁéltqk@’h1te©awsmounted for a period of

S phb BB BRSO e Rtk Bl pers i)
dsfn@ﬂlkgmorp}pne), Conpound 3p93 of Compbb&i BeFIrBCbmpbiyR Gl dr®Administered
Compound 3099 was .i nactive across phase 1 (0-10 min

posin pry dafarmalinjigestionn ) he serye atcidspictadan Figire 4NPFF2

recepiat, $ifth 6 IR FATDUMhiLEeACom BEHE 8bYo ANRL 888hfin model

C ont r[@ss7] acpossdeliassic biin(bs &Qated th RESby faﬁhhifﬂitérﬁhg an injection
nj ection), Conpound 3099 markedly attenuated (-67.
W pifermhin spbtienl(shul) wetadeeidgrsal rﬁulrﬁicwg)f afthind pAw aad tign placmg the

%‘g%g?“fm Véc[]ugtgfégtlce(gs{glg;/fer obglgrﬁfg ?xzrj(:’] Elg %’ﬁ&g?bltes arey counted for a
Pt QP ah hhie. Faidfeeived AfHerWBRER Y Contfeund 889 (10 m%/ké i.p.) 15 min

Assessment of system cally adm ni stered Conpound
prerithdhe dormalip nnm&ucm Tompourd 367D 82O (0active across phase 1 (0-10 min

PCTL US2 04/0 t oni n

EEIP BT WPy ek Gyl ey RElr Oty comeppnd is no

zchfe kﬂa’l‘ge‘éié' UTlh:@ FirdR Is)conBib@nt WAh AAF $Rdviglr dace h?Eorﬁrast across
I]pavvan then placing the rat in an iIndividual

rphawst d12-4femin rp@bﬁllfrn\ahm i orecti®ayw Compmhds B09T lqeairhectlgsattenuated

ou for a 'od of. 60 m n s,received
(2 G?A%ur xi}gﬁ?g ﬁ él@@homg 10Th’§/ &xadmg %lggesiss that selective
PP %cbﬂf)r tagoxhh? nﬁ@)’ H@L&fﬂbah@h?% SQfks Cgoém&lﬁ?g) ﬁ%, neuropathic
was i nactive across phase I (0-10 mn post I'n
dndjoe etflaompatoyliggest i ng t hat thls NPFF2 recept or
sel ective conmpound is not acute|y analgesic. This
finding is consistent with our hevh@Hs data. In
contrast, across phase H (15-¢ ﬁﬁh post-formalin
i njection), Conpound 3083 sagked| yWttenuated (-62.1%
i nhibition) formalin-indug linching. This finding
suggests that sel ectivegy

HCI

Assessment of systemically administered Compound 3093 in the formalin model
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NPFF2 receptor agonists may be efficacious in states
of chronic pain (i.e., neuropathic and/or
i nflammatory). HCl 3093 Exanpl e 144:

wo fEbageenan- i nduced thermal hyperal gesi a [ 0381/ ublmioyves1s3o
mal e Sprague-Dawl ey rats (175-200 g) were assessed for
t hei (0358 s pofshadzhes soriopan vaxi ddemed imeratsely sinimisiarsig an injection
Response | atenci es were neasured using the hot plate
of 848 formpkin splpeorp(SHaddintothe dorsk Fgﬁ%@f & hédoRAYY éﬂ%ﬁlefa placing the
t g%r’dl[lm.r[?] 19tdh§rlé}£si¥1c ngé E"oql lbg?drv%tE%t alLavPh gemkg}b%eg S% c%‘imted fora

nt | ani rm enonstra

peiRyd SsH nﬂDCRQl@ﬁéfte\/\Q’,dr@ﬁlB@‘ﬂéi@clé or €omplo U3 EUS, (1101 rﬁg/kgglp ) 15 min
stonplng, el evating a hind paw) was neasured-

prof F%Wen@mléls‘t ilrngctloan apinARYn wa$ ey @ across Phase 1 (0-10 min
pg';; fj%rr% N é/é:élﬁzjn su 1%& ?htt%ﬁila %f:ﬁ .%%tel%tgg 861%9[1\16 ?qnépound 15 not

aGAEIAGARBAD. ITHIEChi@R, is h@ﬁmst@hamh loat RIS d&ﬁfehﬁﬁéﬁtfhsl across
obt ai ne A significant reduction in the hot plate

Ph@leeﬂcfllf\/\é@ mlmu:'@ﬁtpﬂﬂém@lw ame@tP@)prfé:smm@dow%hmlﬂdly attenuated

(V(}e%?ﬁéﬁgﬂeoﬁtao%)h Ee“é on Iy cec[1 Jﬂe é(%,h%g%\g iﬁﬁep o%tns%ggésts that selective
NEHIFR 0k ord s déghi st R 15d Eich@bus Dagtatew&m&ﬁ@\f)@m gld: Lt ieuropathic
% Maxi mum Possi bl e Effect (%4WE) by the formula,

and/p( mfsmapomy). i nfl anmatory) / (naive- post -

i nflammatory))* 100, where the test score is the hot
plate |atency obtained after c NRgd admi ni stration,
the post-inflanmmatory score |s th 3 average response
obtai ned 3 hr post-carP rﬁN@ the naive score is
t he average response 74 05/031000

PCTI US2004/ 031530 obt @&hed”pri or to mani pul ati on.

Addi tionally, paw thickness was Hasured (with a

m croneter) followng testimg in order to quantify
edema. Al though none of the conpounds tested reversed
carrageenan-i nduced edema formation (data not shown),
these co nounds produceo a oose rel ated reversal of
Xampledddn Camaggenananduced thermal Duperaleesiai o The resul ts

B

rdsp3denBat (s awpik us theemb bdinfulupaesponset Ihteid 165 Wbreoﬁeﬁ%ed using the
carrageenan or vehicle (dHzZO in order to ﬁroduc
h@t plake test Ralg wersnp P%fiﬁfﬁtaoi’ SXIZHSH ENQIGHOR Ad %m%mlgally controlled

I?iaée &%lnt$g§‘f§§3;(:2 :‘% ?}Fe Y4 EEE(? Ll‘?tll tﬁéjgﬂll[i]l lscﬁernfi‘gﬂs?rgted an obvious

enons I NCrease
n%@i@é;itiv'e\;‘ésipﬁnsie% aoig % laern toﬁbmguaawmg a(nm@paw) was measured.
decreases in the hot plat atencies). Rats were then
FoHewingdtesiingh ay aninpl smoidsd e)§ aghte @oﬁmmawr}l 04B Was ceatad dy injecting

and hot Iate cies were teste
18 4 DBE5G 1Pkttt b B0 Pes e o e s rmiection, hot
pﬁjgﬁ’é ?ater{c?ésa‘;/&g g%\ﬂq{b‘f;ﬁheﬁpf Al .ﬂ?ﬁ ﬁ@imt h%[ﬁﬁ:'i @h gl?%lll@hbtgplgtIEQatency was
carrageenan-treéated rats S oun achi ev
imepprétetnefieipcaeyccodt thémtlchwpdrhl gasnmaleau;I vadre @njAG6d efithcohpound or
/ kg

3. 6. 0;
ehicle an(d fhen tested at various time-points following drug administration. Data were

converted to % Maximum Possible Effect (Y%MPE) by the forrula, %MPE = ({test-post-
inflammatory) / (naive—post-inflammatory})*100, where the test score is the hot plate
latency obtained after compound administration, the post-inflammatory score is the average

response obtained 3 hr post-carrageenan, and the naive score is the average response
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95%C1 ) _ Adm nistration of Conpound 1045 (10 ng/kg) to
vehicle-treated rats did not significantly alter
sensitivity to noxious thermal stinulation, i.e., not

wo 03 46q ¢. This conpound did not signifi Ca”ﬂdﬁuﬂobﬁ({sbso
edema for mation in the hind paw produced by

SRLHAOPEBARe s &llitl(ﬂgd' haendhing, S [t98kMBs was measured (with a
adm ni stration of the hydrochloride salt of Conpound
maEngtd) fodlokagig |tespmg inr arder dengnattifat @ldmar i t Althgigh none of the

%gppg)}‘/llg ;t&satg&r %ggg&%%gﬁ ?ﬁﬁg@gn%?’rﬁgggi(g? {dséaat got shown), these

WRIRuRB! pro@@c%@ raV(%jse IrRafc8trevdrfbr Eﬁ’%ag'eé’rﬁaq iHSR8 th&RRI hyperalgesia.
than 10 ng/kg. Assessnent of systemcally adm nister %p
Qorpaundrd@8nim Fears ageenan nodel 103621 Rats were

i nj ect ed . . Wlt 180I|t eenan or
L [2MIGA tslere 35 Qecagapeenan model

i nf | ggggor yRQ@I‘DereFf }ehﬁw(Fga&gS\?nH{jo@pi %E” 2% camrageenan or vehicle

carrageenan, but not ‘ve Istfation rats

(dEpON &t bﬁi‘eﬁ@b aroglugni fstatanf atwie igfimenatory s@nsiRolleiving B Gours after
noxi ous thermal stimulation (i.e., decreases in the

RELLINAR DY ehtod rYé’F’t?&f) adppipigtratigay et HenoRstigided sygmificant increase in
s\éf%i ?Hgtrc]) dﬁ’%ﬁf‘u 0[]‘11: Hital Igl{l]g]ﬁlgg zige ‘(Aé?% fsgsglgl @Qacr gb@e latencies). Rats
\pﬁ’E ltmk tedatcd Wit WSrloL@mwenJMC&BB&lrﬁrmﬂqedfz andog eng/kg, i.p.) and hot
rel ated reversal of thermal hyperal gesia induced 2%

RASIF ragpeettaere Thehragsse patxd qlot O%wﬁﬁmue%@%\fa@duwd a dose-

rgﬂ ﬁrr\é€ e%tcgégerﬁrgal ergfgteﬁﬁ qqfiré gérgat %@%Q%a?é?ldl&s eThlS qpompound

a:aeﬁaed aanmsginlag]) efficdcynof SSI@GIvfltmarHacha@éd @l bhe. Swmg/kg (3.9-16.0;
%ate | atencies in the vehicle-treated rats. 75 WD

g5 031bomistetey PEiamnsd 58S (AQ geg/smetnr veficle-treated rats did not
s?%rxdﬁﬁmlf%%f@ﬁ%ﬁ@ y\?\%}?éggﬁ%c %ne slsr(r)lggtll h C?Lrn%g zrill?ngm This

®npdthd adid a@e&l’@mﬁ@htly&meﬂe!aexhﬁl'i%%atidh of dﬁé Hifi paw produced by
produce a state of acute inflanmmtory pain. Follow ng
CATRERGRHL- af t er carrageenan but not vehicle,
adm rat i nstrat d 8sl i f}cant .
: ncrgggée”l N Rg(él?]@l %%Iy, Ve, 8 stratn% P‘%ctﬁle hydrochlonde salt of
Gdrhpoenat i@ (1o ﬁ1g/kgjexq:¥}93;$1ﬁs3 dbrﬂoﬁdﬂx@teﬁotvnﬂhﬁg ehavior and appeared
| atencies). Rats were then treated with various doses
lethargsmpdbiens G695 parsisted M&V% Hyady 20|mml1)esan"ahdsoteffects were not
l.at e, | at enci.es_wer, Cf0ss period of 3
(SJ%?%dmda)tS tlgaﬁﬁ§egﬁgaosefg%?ﬁ acﬁl g‘ﬂ%@% rel ated reversal
of t h@’sé@heﬁﬂﬁ%ﬂ?@@%ll@aﬂrﬂ%ﬁ&@d %n@)ofmﬁﬁw%ﬁ%aﬁageeﬁmmodel
peak effect for Conpound 3099 was observed at 30-
m n df3&] adRaimivwere atjecad dnphw. he\nmal(bﬂmabéa?@\sﬁramsnan or vehicle

0.7-1.6; 95% d3099 (10 i d
(ﬁ]éleogﬂbigﬁdﬁ Hlaﬂrt"ﬂk)ceaii%ﬁfg bhaHb apIBAterY) StRnaPUg g 3 fours afte
4
5 U 41 S Py AR, M St gt s
soBsiti dpatohioxi@aitherwas siteuktiopdice. byeckiasssandh&hunglafadattncies). Rats

SH, Chung An experinmental nodel for_ peripheral |
VAR ,tfgﬁgéqugpdﬁylgaﬁwsb{;) %Se‘gfrﬁ?fﬂ%?““d 3093 (1, 3 and 10 mg/kg, i.p.) and hot

plate latencies were tested across a period of 3 hours. Compound 3093 produced a dose-

related reversal of thermal hyperalgesia induced by 2% carrageenan. The peak effect for
Compound 3093 was observed at 30-60 min after administration and the calculated Asq was
1.6 mg (1.1-2.3; 95% CI). Compound 3093 (10 mg/kg) did not significantly alter the hot

plate latencies in the vehicle-treated rats.
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spinal nerve ligation in the rat," Pain, 1992 Sep;
50(3):355-63). This nodel requires the |igation of
the L5 and L6 spinal nerves between the spinal cord
wo il entry point into the sciatic nerve.pSeusLEs1530
fourteen days following SNL surgery rats wll be
r eagssssednf effsystémaiatly ediaposisred Clongsod 892 m carrageenan model
nmechani cal stimuli. For the assessnent of w )
Wi tHORGal  Retesspdnigsied 4 B retnl POWAT Z¢ SRErscREATEOr vehicle
i thin plexiglas 0 f I TRt
(ol o P L BlogRce, SRS aGRe uRqpRERR AR, R ot 3 hours afer
cafrdgefanl Dl @ VeR@RY, iddhfihic@btion Fpadesipnneiel aapgplifiemt titcrease in
the plantar asEect of the injured hind paw until a .
sengyibnioenaraesehermial sdmugan (nf-t Herrearss 1t Wedoh plads latgcies). Rats

e B Bl ik P S SrCRRPOAR ARl Pk 3l 9 and o
pl&eb Wighold wotekedtedTdcross Ap@itid 433 hvgrs. AHGSMAB PO DHroduced a dose-

tactile allodynia in the rat paw," JNeurosci Methods

reta@g Aevarsal 8¢ (Ihgrmab hgyalzesinypdnechbly Alaratageesol the pekesffect for

det er i to th 0.1 .q befor ,
T L S U A I
l'ﬁgﬁm'ﬁq absGNCH A (Hniftiuhi GBOY (1@ eHpzitd)QNd inbt sibhi@cRaw alter the hot

W dravvaf threshold was interpreted as the presence
plat latercidslie thel vebidlmireatediiats. results are shown in Figure

E,6' 0365] ég d%ta ndti.lcahe t hat the selective FF2
—7528@&%@&54& %&%ﬁmunds 3093 and 3099)

dos gyl endenisodee ¥ Bh&Rop AR iphS Rhd @A¥RIpad bitusemdhung (Kim
ligation of the L5 and L6 spinal nerves. Moreover,

Sit,diipog Fds, i bxgriesnel neetel {or pgripherdifkurapedpytpopdiced by segmental

RETNSC S e e -
lidalbPoP AR/ L%%%TQ sptr{%l@ hidves Bétweely Heaspirfad bhraund tﬂ@é{ﬁr)ﬁbrcﬁgt into the

produced tactile allodynia in shamoperated rats.
scrais Uletve. aBevesHovinuiteenFdays fellqying (366 suiganoratiewill be reassessed for

study the_endogenous activity of the NPFF syste .
DB FTURRGUHGr J° o PRR PP nEPL LY SHHROBEL PLpey Withdrawal

thf%fsh(ﬂijf 1%#5 WECEREQEd AN RGBS Yithif ﬁﬁigl%%n@l@&ﬁ%@ﬁﬁl approxfnately 20
nodel of neuropathic pain. In this nodel, the L5 and

min6 Aptral ohativesdoeimien filimeenpi( hab- 15 dog, dogandhmivelly spaced) were
entr oint into the sciatic nerve were ligated (Kim &

avohehip, eadoyer oot ¢ Potr Ba ety Sl 1SRG "Sueheied. Paw

w?ﬁrg\gﬂgﬁhﬂ"&iﬁld\ﬁ"% rBﬁﬂ? S\g&fﬂ% e(ﬁitérﬁlﬁnédh%cﬁrcﬁﬁﬁ ROMSHreviously described

ds to chanlc i [ - For the assessnen

stimu
methog a@hapiah dg Rwdact hFWws Hadgld 18 sCinarge TR, | Wakedh fid., “Quantitative
acclimate wi thin ptexiglass encl osures

¢

asaspREeN Hruadllg allgyprran the weprws Joerrgiq: phethads, 190 up4)):55-63).
for | r j t i caly

P AL O S e ARS8 SERFA i et

aridndt inﬁul@?lé giRofsets Welfovahi coinpdundPaithinisttadsavwal significant reduction in
thresholds to probing were determ ned according to a
thprpaw witbispwab §eeshplld Wik tHewr¢ich aplthh P&SEIH?E,OfthQ‘%)f.a“PQW’a- The
vvi]%hdr%/al .tl%r.eusg | ds were determ ned to the nearest

FEOY 4° BEPSHE "% G8ry, then before and at multiple

ti meoaesnt s Thede @xh NEdieABRALNtheaghMchivs tRFAL ie@BptoAagonists (such as

significant reduction in the paw wi thdrawal threshold =
Comgoimis 80p3 endd02y dobedgnendenibyacudrse tetiiel alodymip anhiced by ligation
othlPlg Lg gg,&l LE gpinai nerves. Moreover, compounds with greater activity at FF1 receptors

(such as Compounds 1045 and 2616) etther demonstrate very little efficacy or potentiate
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are shown in Figure 8 [03671 Admi nistration of dPQR
produced a dose-deperident reversal of L5/L6
SNL-induced tactile allodynia. These data suggest that

wo J09349%eng peri pheral nerve injury there ma &%s@ﬂmmm-so
I nappropriate | evel of supraspinal FF I recepto

AL WMEHRN EBARIRY 2010 IRE Sroddetd eRal I dPRLMn shAE
@ ccgr dlyr?g to tﬁtﬁg [1terat urg)lro Supl nal adm n?@t rgtl on(i)%rate‘d rats.

ThyREfle laracshpwnag figare ant i noci cepti on. However,
foll dm ni s tion, NPFF resul [ .
pr or{ggffﬂept Foprder ﬁotstwiy (i cafisamatact By 8h R FEpystom following
infuBFRMIPIRedl Serl QC Al &O‘atlf‘l?lbfeééd?oxa:g\r agl%msn %b%[u%s assessed in

whereas FFl receptors are |ocated n but
a mpidlalf neorpathitgken hapgstrhate), thhks end Hai;;anasl mewvet batweth e spinal

onoci ceptive actions. of NPFF are msd
colf ‘@BFH‘%{ PRy Iniq the spialig gve@@@hgqt?d @ﬁﬁwgzowéfl) Seven to
folkemRNGLE AR AOSNLNG rfdrl $its wep@réasg%gsea %[e%fr\essp%ﬁge hresholds to
receptor agonists (such as Conpounds 3093 and 9
merhenied!fsticadi dos tl&gaa;scmsmemtrtfﬂ mwrmtthﬂrywalhymhcﬂﬂgﬁss arenambllowed to

sc e QIR et o 1O SHCOEBpBUITIS 20E) RGeS of calibate

hes, lo C
vopalrﬁ} ﬂgi}}[%g{/ | (226?;5 dg ﬁgéﬁstgénéagg éﬁ?{:%g);vge{eha%pﬁ&f fCthe Plhntar aspect
ofgldninjrat hiad | pm unfli 4 hepdifsd wagolidistls Pdwsc;hk&ﬁadalhmreﬁtdhds to probing

such as 2616, resulted.in an increas
e Helepnipe <5d‘P%\ﬁfbé@é%YéO‘tSéYc@‘?SP'ébef%‘f‘FWﬂﬂ é@h«m%ar( pt @, 1994). Paw
| [
w%@% Aét?hel%m ‘l)c?jsy \ir@)éle e);Em?n%d \t/(%ﬁgg%gx%g gggde%rg shbeMPhen before and
at Rﬁfﬁﬁlﬁﬁﬁ%@ﬁi f@]a3dng toepburenddmihistratidie EEﬂg'nﬂiﬁaagﬂ:ﬁh(Ston in the
.. These data praovide the first direct evidence fo
payvh\@lt%ﬁwgl tﬁﬁslqufiéagasdptegﬁgp%gbfhﬁd}resrcppe ah@ctdeallodyma. The results

{ 8OERLANSeudQ370] It is widely accepted that the role
o % neulropupgt?des inthe CNSis to exert nodulatory

cont{63d7] oveAdmndﬂgmnﬁLtﬁ’ dBGR @isductiPFdd3agicp@ment reversal of Ls/Lg
Slﬁﬁ posed to npdul ate pain_ sensation, such that, under

Mﬁiﬁpedda%la ilpdrves e dipeusasst that Bllowie prstRkewh nerve injury
th{g Ina %g an 1 ﬁg Eg@tlg\;e? ﬁ%re&%ﬁﬁéﬂsﬁﬁpB&%Eal)lezﬁ:fnggtlél}elﬁgtltmngy promote

ase i ne se thres
netidpatditgdagenous NPFFerglc system becones increasingly
active, resulting in enhanced activity of FF1

rec %@ﬂs afcqesding vpr ks plitprature spimal anmlglsrrﬁmreag’é:& Fifmnts acute
anﬁl? c?(%ﬁ)%n a%bv\é%r Po%oﬁ}i?%lé\?%hﬁ‘umglpa X)no t qutg dn ngnomcept:on

I'on-nal "pain conclusion 18

It ﬂé@ﬁédnﬁﬂéﬁ]&s&aﬂeﬂQhﬁthEF?XQQSfb@sU%}eym%Qt% nhaio@l{ @faiftRhd spinal cord
agoni st, Compound 2616, in naive rats. Additional

W@Lﬂ@@&ﬁl 'resepéesh eplocated [in brairibYt byt inrseinak pexdi nBakes togﬁther these

ctions. of enoen recepto
damqsh W gha? ut5| I?éora)‘g@ptcﬁzﬁc 03“ ﬁPEF )are rr%fé(ﬁzllt# ﬁ»féa isHpraspmal FF1
redepfdnp@l i zation of sensory thresholds. 10371]

Furt hernore, the conbination of an FFl antagoni st
t ogd@IS Wi it s, Afepeforg dethatstrbled dusthe irs mine: thati seleciveaFF2 receptor

ﬁ%ner&ught 'S n;r)]gurnds S}:({b%ea:? BngjQ)l %\A@ ré?ﬁ aglr(])iug haegra?nlst mflammatory
hyperalgesia and nerve injury-induced allodynia. Further, it is shown that as the activity of
the compounds disclosed herein for the FF1 receptor increases, the effect on pain
alleviation decreases. Additionally, administration of the FF1 agonists disclosed herein,
such as Compound 2616, resulted in an increased sensitivity to innocuous tactile

stimulation (i.e., tactile allodynia). This increased sensitivity was completely blocked by
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injury there appears to be an increased activity of
supraspi nal FFl1 receptors-, b) supraspinal FF1
receptors oppose the actions of supraspinal FF2

wobfSAPles S and c) tactile allodynia is medi apegéb@so31530
supraspi nal nmechani sns, bl ockade of supraspinal FFI

tERHERL QIR R FPWaﬁtgéoﬂlﬁQiPQR‘OHﬁ@@e&ht@ﬁdv‘{dé the Q‘frsthEZect evidence for
receptors to be unmasked. Assessment of systemically

thedppodisg e}i@d)f@ompmmfd Ff@&@leEZtrh?@p@NL nodel 103721 A
m)g:lq:igh] neyy Op IdEg AGER al néng;tp&%rg:} Egvlggperp %gs lti)] the b% 1s to exert

BRI @@ﬁt?(h)var é‘I‘ﬂ‘jO &Yousfs ?iﬂ:xﬁw ROPFFUSA9e¥n pAdpdséd@t modulate pain
recei ved the L, but not sham surgery denonstrated

sensgmnt smxamhai rmod@awsnali nrcslmmntcwuhb)opposmg)mtnmkaydmween FF1 and

chanl cal i mul atL reases |

R sty hF BSPOIUSS ot esamengnsory Pubpalty e its shown

th‘é@fﬂe%ﬁoé’&%§§ I\@%Fgg,@%@% 848 me Incrhsaiady Mlv'é?fegglimg in enhanced
p.) and paw w t hdrawal thresholds were te

atanrntgszsf R lpecepooks of k2y bauaspinaConpo uﬁﬂ:s]iﬁdtﬁasysd ddflicedepdor activation

dose rel ated  reversal acti al | nia in.the SNL
magiests ﬁb%"%ﬁ%&ﬁﬁd%@h?é@é‘&o@ahﬁ? ¥ £PRAEgOn &% S“PPO“ed by
g'(%en%éiﬂMé“ﬁté gé&ﬂs@facﬁgﬂgf&‘MFﬂ‘pﬁgo&;p C.&Brflﬂf)gl)ldb@lé In naive
amoperated rats did'not 1 1ficantly alter
rgensidiiiendlysupp@t gndonkept it provated hyxheo esparmodmanincahich the actions of

stimulation 103731 Additionally, lil)(8I | ow ng ) S
epipgeraust Fiak TesPor waRpdiatiedaans 4 BnéFﬁ%g ntagoryst), resulting in a
g tihi ng behavi or and appear ed
‘F 5%8‘11}"2 %{11%‘?2 eéf%ects persisted 78 WD 2005/ 031000
PCT / [#820P4/ G3ith3fnorbethaeemblimtian 2 HFhmhagommdtogaher with FF2

shown b{ bot h sham operated and SNL rats.
agash AaskGEPEONHOPAID & Ar SYBETEISHC MANECE haINCF @ é?imnaag@%heral nerve

PP O 2 AN BEBRESTEF Ty s

FBNkecepaebpdd3 1Hd adiivnanfaupsiihaltlFY reegasearddne tactile allodynia is
ef fi cacy of Corrpound 1045 in the SNL nodel, we
meditedi \at evpsaspanall gsehansap biagkedy elougmspinat BF1 receptors allow for the
s initially
urﬁfpfp Ogeéicﬁcdﬁégl g{]ﬂ%m%gg rg%g? ud Sigx\ﬁt however, by 60
mn and until the end of the testing session, this

compound had significantly reduced the paw w t hdr awal
t hr eAbsshement of pysicamical ysrdaunisiesdComppeundal@4p an g SNL model

hi d t
Vo AL oo AP A BT A L Rion o
Lehh®eL] §p1M\ﬁrrﬁ:an@t eGpaddhtcBO7-1/dk s @Wﬁjrﬁé‘@4&:{s @fat received the

were noted in the'rats that received 10
SN@Wewtmot slnahre&erm danansuelcd srgnrf@antrlobt@sies nasﬂll8t§1fv1ty to non-noxious

er dur aLa t0g+ go d%gregs]eg in p%wnun?lgrawai \%O?és Rats were then

treated W1th various doses of Compound 1045 (1, 3 and 10 mg/kg, 1.p.) and paw withdrawal

thresholds were tested across a period of 2 hours. Compound 1045 produced a dose-related
reversal of tactile allodyma in the SNL rats. This compound achieved a maximum efficacy
of 37.9%. Administration of Compound 1045 (10 mg/kg) to sham-operated rats did not
significantly alter sensitivity to non-noxious mechanical stimulation.

[0373] Additionally, following admimstration of Compound 1045 (10 mg/kg,

i.p.), rats demonstrated writhing behavior and appeared lethargic. These effects persisted
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i ncluding, ptosis, shuffling/stonping and biting of
forlinbs and hindlinbs. Assessnent of systemcally
admi ni stered Conpound 2616 in SNL nodel [0376] A node
Wogfoﬂ,ﬁﬁ%gopathl c pain was created in rats by tec8abs2004/031530
[1gation of the L5 and L6 spinal nerves.
bARPEOXS Bt 20 Ynidutdd aibysref shbivawiyi@ls sl’(@e—byerm&ti&ntim rats. These
received the spinal nerve |ligation SNth but not
elfasinyers Bpydgrvad o el sigiepds lesriban Hemedges in
sensitivity to non-noxi ous nmechanical stinmulation
(i.e., decreases in paw wthd | NHt hreshol ds). Rats
were then treated with variouy doses of Conpound 2616
(1, 3 and 10 ng/kg, i¥'pranc~pd¥ withdr aval
threshol ds were tested adrqoss a period of 2.5 hours.
Conpound 2616 produced-la dose-rel ated potentiation of
tactile allodynia in the SNL4p@fs. Furthernore, 10
ng/ kg of this conpound produced a significant
reduction in the paw w thdrawal threshol ds of
shan}operated rats [0377 Addltlonally H%Llowbng
BSE ¥ A %3 (B

mb s dennnstrated mwlthfng behaV|or and appear ed
harglc These effects persisted 79 WO 2005/ 031000

PCTI {¢52404/ @335 30empetorarieadd RNty MOb@so@id 104 & the SNL
shown by both sham operated and SNL rats. These

med¢lope adpenisleredta dpsserivEmigker ot SNE pals- r@b@lnysér@tidwé@mpound

tha 3 N NH2
10457 R ARG SRt o e T el Pl Vek By P&y and wntit he
eﬂaoéiie{he[t@ﬁmélseé&u;mdmls d@npoast ARAEIhET R rdtRsed HRASHE withdrawal
inrats 2% atlon of the L5 and L6 spina

threshelds . to p‘rl@)beﬂm)ret gse7ohingdym FdIL yoliiplg-tsategerajs,r anggesting a

rec d SNL, but not sham surgery
Wﬁ%ﬁ@ﬂ%??ﬁ%gg ﬁ%%w¥|cant increases in sensitivity to
noN- 3%3]0US AdARAAN, GathilatshdBUd fRlisORerk inofd, af@?QOQﬁﬁﬁ§ Compound
I n paw w t hdr awal threshol ds). Rats were then tre

104iStds wege inoted il dzt?erstSdflatdmyM’(dSlO m@/kgndidvevey/these Giffeptg)were more
n w thdr holds were tested ac
o, B3 ot T Ronal A T B ot AoV B e Gl gy pore note

indlud#@SHoie] sl Beh Q¥R H: Ian@tmtn@%tﬂf&rﬁnﬁ)ls LedyRaambs. the
SNL rats Thls conpoun achleved a HHX|nun1eff|cacy

O

sha ﬂéz,@r gldmpé lé)%gﬁleﬁr%ﬁg ic wt(ﬂF E? gé?tt's épg tight Plgatlon of the
Lssz?rﬂisl‘,(,te‘. Vil ¥ed/6s. N&Pp rBQ?ﬁ'l&%l? 7”1310(5@9 'f@lﬁlw;ﬁé bﬁ?égl%tﬂafgrlhatl}@cewed the

obV|ous adver se S|de effects were

spinal nerve ligation (SNL), but not sham, surgery demonstrated significant increases in
sensitivity to non-noxious mechanical stimulation (i.e., decreases in paw withdrawal
thresholds). Rats were then treated with various doses of Compound 2616 (1, 3 and 10
mg/kg, 1.p.) and paw withdrawal thresholds were tested across a period of 2.5 hours.
Compound 2616 produced a dose-related potentiation of tactile allodynia m the SNL rats.
Furthermore, 10 mg/kg of this compound produced a significant reduction in the paw
withdrawal thresholds of sham-operated rats.

[0377]) Additionally, following administration of Compound 2616 (10 mg/kg,

1.p.), rats demonstrated writhing behavior and appeared lethargic. These effects persisted
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observed in any of the rats that received dPQR
Assessnent of system cally adm nistered Conpound 3099
in the SNL nodel [0379] A nodel of neuropathic pain
wo YRsosheated in rats by tight ligation of thepchisangostsso
L6 spinal nerves. Approximately 7-14 days follow ng
b@wEGesY atidb8 niihatks bRt ekkeethotviaehy ahth shimtopnetedsdm@ny NL rats. These
surgery denonstrated significant increase
elfssisst ¢F Pt 9OseD e dtatoRpideeet veadetoamiessaihan { 5 ﬁiﬂr)‘éﬂ i on
(i.e., decreases in paw wi thdrawg{ thresholds)- Rats
were then treated with QriousN ¥Hpf Conpound 3099
(1, 3 and 10 ng/kg, i, .? and paw W t hdr awal
t hreshol ds were test r o§ Mod of 3 hours. The
sel ective NPFF2 rece agoni st, Conpound 3099,
produced a dose-rel ated reversal H6f tactile allodynia
i nduced by L5/L6 SNL. The pe %Ieffect for Conpound
3099 was observed at 30 min aft@ administration and
the calculated A50 was 4.1 ng (3.0-5.5; 95%Cl).
Ptosis and | ethargy were the only side effects noted
i Nt Pffediaf systdnaitalheakiinedrel0iRGR kotheAddeswdeint  of
system cally adm ni stered Conpound 3093 in the SNL . .
nodel0388 wo/powselodimurrpiny pEpovs Osighm [agReohieh ligation of the
nod of peur gpat,hj ' [ ' .
LT REEL S FUORE ™ PhPoaRu by T BARTR 0L ARy Ps WaPRbeived the
SHRPEQXoNE e, burbedAdetaysirdtad biguifid@niSHErg@ey if &lnsitivitato non-noxious
received the SNL, but not sham surgery denonstr at ed
meshynick] eamblaiine {eas decrpases ehopvi Withgrawgl Hupshedds).oRats were then

chanj,cal .stigul ati.o | ..8. nndecreas in. I
ol h ST, TS A ke P el SRRy BT, pr withdrawal
thy@hbl@s el R fedQicrded ApRknd 030%ourd, Admidliraich 30dPQRKEsulted in a

1,p,) and paw w thdrawal thresholds were tested _
deserrelgtedarepersiloefl stz Hindeia MhigesENbarisye TRiIsFeanpound achieved a

recept or.-agoni und 3093, .pr,oduce . aco
"GGEEEY STICEY PovarTal Vel § SPHR AN Podnl & TRalbae Sy 95%CD.
Aﬁﬁﬁﬂéﬁr%h_oﬁmmfﬁkn?ﬂfg?@b.)ft@ IshizAperidd BROBIWRS significantly alter
observed at 30 mn after admnistration and the
sepailtigily 4 edn-ABQiouaseshaniqal siipuBtign.1 :NOBY¥ IO adverse side effects were

sessnent system cal | i ni stered Conpound
’Q’@ﬁlﬁ%ﬁ"yn?fﬁhe ?Kﬁ_ﬁ‘atnrﬁ%eé}’cd[y% In an att e%t to
I ncr RaResrhdie ofEsiBAENYIHINHARRRMNTBRARdI3090 RemheNNT. model

model, we adm nistered a dose of 30 ng/kg (1.p.) to
SNL [08f8] AlA hedghofatewngpiathficipsin vedsfireaied pusits by tight ligation of the
reversi ng .SNL-i ndquced.tacti | 1 odyni a, Conpound 3099 .
Lt S hro R ReTis®) APa T F S L B P Riectr ey Eua i received (he
SHSRBAE MR8 i AL EREL I By 1 oo
micoimpbdal istiyubandn gi.ar idageasas axipayw wsthd@ayet threstablds).md$ats were then
body swayi.ng, |lying.on one _side with spastic |jnb )
trggg%yyftp dﬁrlgw%gm}%(apgquap BPhEL 3 /fﬁ’d'gl W,m%%»s‘é)') and paw withdrawal
tlﬁ 8%'5 Ueic YRIQ RPIsS %dﬂe o Sdliuglrﬁoﬁ‘hé @Elg&fv%rﬁPw5 hecEﬁSr agonist,
ehavi or al — measur es. urther, these behaviors were

Cahpourid 3089, eitbducstlahddsbatlatel yretdieal asfdiaatile taledirds tindiged by Ls/Ls

ﬁ&ﬁiod these effects appeared to have resol ved. o )
SNL. The peak effect for Comipound 3099 was observed at 30 min after administration and

the calculated Asp was 4.1 mg (3.0-5.5; 95% CI). Ptosis and lethargy were the only side
effects noted in the rats that received 10 mg/kg.

Assessment of systemically administered Compound 3093 in the SNL model
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Assessnment of orally adm ni stered Conpound 3099 in the
SNL nodel 103821 A nodel of neuropathic pain was
created in rats by tight ligation of the L5 and L6

wo Sies0soner ves. Approxi mately 14-28 days fol | @,08004/031530
surgery rats that received the SNL, but not sham

sur gejogsaienopsinbadled rel@phahicCgiit Wl GCr@a&EH fa} by tight ligation of the
senS| t ivity to non-noxi ous nechanical stinulation
jard Lo spaey Beryes fppipanatfly Hokadays fohowisrchsyy ramatmt received the

?’}g[ 606%98{‘%1 gloglﬁhg&? toHstYa%%d ﬁcan‘? ?r?’crg{s%s%nggﬁlilp v1ty to n%n -noxious

mhbévhashel gsmuere (les,st eeragERSs p@w pﬁﬁhcﬁﬁlw@ff theesROMES - RERCwere then
sel ecti ve NPFF2 recegtor agoni st, Conmpound 3099,

(FrisdurER wriges doves| oft bampevat 3693 61, 3.at0 iané ) m@éisgml@) and paw
tfect for Co
A, PshBu bt GRSE S ST o RID P e ner

rﬁtt@tdrh%oﬁﬁ:l O@érﬁﬁ(ﬁdld/j@@w\@&)(ﬁl@eé anN@hse4etatkd 1rkberbil &5%%1(: allodynia
le 1.46: cAWP Assay: [0383] An assay was

‘é%‘ffﬁé |bb’§rhéld - HeaBenki ﬂff&%ﬁwﬁqmpquné@@% maw served at 30 min after
f{dﬁ‘ﬁﬁ&&ﬁ%&\ 2 tl? e«latl(ﬁl pda h t\%‘zit(se adv gaﬂe?ﬁ/“ gﬁge fact

trans gene,
can Sassmr%ﬁﬂam%k@;%amdwﬁ%@@éd&@%ﬁ%@um 3099 (30 mg/kg} in SNL
simul taneously transfected with other genes. Thus, Th
1 and NPFF2 receptors were transfected al ong vvlth

GS- | d EP2
an- t A ect etrJIeCS%{"ﬁIEF [S?e'l F')sea?ehg\’aerffgacﬁo Ifrg%‘BBW&éi 299 in the SNL
MGl Gaganiisittefeara @62 oﬁBOC}ﬁ?@% @p. ghbgiNﬂQQtM Knﬁougg almost fuly

cel I's were routinely stinul h PGE2 at about
ahfigaciiib oh teersng SHNE-IRdsEd(taqde ralm)dyrm, EPRpowde}iosr (30 mgkg, ip.)

det ect t
TS GURTST I, 2150, ST 101 o ALY, St
erIohstA@@ @he 'of 2ndrkSoOfpet ﬁﬁlo@% BERRAorPNAbbiliE afd staring, ataxia,

coupl ed receptor studied 1 This set up vias

SP@MN hleriyhmbebloéfwm iyiegsf eut Bldn W)fh 4glkGacTIioklabgduction and body
NPFFl PEF2 receptors 48 ho

Piiont A el ediehifol ST chrilip pakid it peor dete benavioral

dakied. rEﬁh@[ﬁe‘?CﬂiS& WeBh¥idrsl Wers ldFsBth%h@Ht i H RS, BY ﬂfﬂeof the testing

of varying concentrations of the NPFF i gands an

panpdfheErAlicts aphtared hdtavomesplvaiies. Cel I's were incubat ed

for 15 m gut

cel | {58 iis Em =
per f qp3mRg aSAFh%depoﬁ ﬁ&)f@ﬁ%m@ p%no%gé cre%@ﬁ%_’% tg ‘Bg ti\ﬁhtt Hgation of the

ant agoni st assays, the cells were pre-incubate
lanndde nplsa@eﬁ@s ApBraximait:bsl4a18 @aysColpswing stigetyhats that received the
q?ﬁgltlon aonlst and then PGE2 in order. Cells were

B0 P4y Skt Aponsaise iampecant INgreagesfip FENSHviy to non-noxious

r ki
%g?’g%{g l@%nﬁﬁitloﬁ H‘%_ ng Tﬁégzgeg a:ﬂrwvsaws %gx‘agaﬁ)\?a?qg[%%cﬁ&gt Rits were then
tfearet] hwithn vlﬁmammkiesei&ﬁ C{)lﬁﬁ&?ﬁ.ﬂ J0e5 (6sad tandar® ﬁi@ﬂ&g’l p.o.) and paw
bel ow, in Table 2. Multiple entries for a si ngr

v\e dhershRide T fefdnicrpet @ mesiodeaft dghours. The sclective NPFF2

receptor agonist, Compound 3099, produced a dose-related reversal of tactile allodynia
induced by Ls/Ls SNL. The peak effect for Compound 3099 was observed at 60-90 min
after administration and the calculated Asq was 50.5 mg (22.1-115.5; 95% CI).

Example 146: cAMP Assay:

[0383] = An assay was established for measuring cAMP in transiently transfected

cells that takes advantage of the fact that most cells that are transfected with one gene, can
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TABLE 2 NPFF2bNPFF1 %&f fi cacypECS0%f fi cacypECS0
Conp' dMeanSDNMeanSDNVeanSDNMeanSDN R- SAT  dat a
104563. 817. 731. 06. 10. 229. 0.

wo 20945h8e0213. 631. 06. 30. 326. 06. 34. 86. Ond PCT/US2004/031530
1045. HC 67. 610. 013. 06. 00. 213. 017. 76. 68. Ond

b2 G160RBarRbudd tRhs B8 ed 4vithl dith&S géhes 0 ILHAS,. 36 . NHEFII and NPFF2 receptors
261680. 413. 74.01 _ 7.00. 14, 011 66. 316. 55. 06. 50. 15. 0 82
wars srastpabesh done Pt aisyoowpiahresantor EPa et omutepigl. Jp up{ransfected

SRy ooy 1l o 7 s b .

ca B8R Sikidn A sthuiQRd AdtOAAET Q: &bbudREb nM, which is 2X its ECsy (170 nM)
3099102. 320.47. 06. 50. 37. 015. 42. 63. Ond

a8 GEFG 1redeppR7 . BuproGe@nt 2¥asd®, dgc@ad 06ihEOse0iligity AR assay in some

% IS s S SR EGAD Bt 9405 302113 B3 1R aBudd '6F DNA of the Gi-

ng&@g@%g&gr 404:326422065. 50. 58fi 83 WO 200- 5/ 031000
PCTI US2004/ 031530 WHAT IS CLAIMED I S: 1. A nethod of

i dent(?384lng &his sapaunds efftipelyi used ifer the sransfegjiopadfrHEK-T cells with
risi cont act i saLd conpound with an NPFF2 . :
N Br o GEUEh A ThAaERape Sarl tsta)ng By vb s DiscoveRx
abQy SR IR SRERRIRE s A subbdiBibh el tR T r&eh&Es AByihOEorRentrations

coimpound able to affect one or nore activities "of an
olFiFRPFE dimphde arclodify idli of ERZhie whieplsotwlin phjesc Oallmweienigcubated for
a reconbinant, cell with a test conpound, wherejn said
15 minutes at 37 °C. At the end of incubation, cells were lysed and the remainder of the
assay performed as per DiscoveRx protocol.
{0385] For antagonist assays, the cells were pre-incubated with antagonists for
15 minutes at 37 °C prior to the addition of agonist and then PGE2 in order. Cells were
incubated for another 15 minutes at 37 °C following which the cells were lysed and
processed as per kit protocol.
{0386] R-SAT assay was conducted as set forth in Example 136.

[0387] The results are shown below, in Table 2. Multiple entries for a single

compound denote different batches tested.

TABLE 2
NPFF2b NPFF1
%Efficacy pEC50 %Efficacy pEC50

Comp’'d [Mean [SD N Mean |SD |N Mean |[SD N |[Mean SD |N
R-SAT
data
1045 63.8] 17.7] 31.0 6.1 02! 29.0
1045 55.2] 136 31.0 6.3 0.3t 26.0 6.3 4.8 6.0|nd
1045.HCI} 676! 10,0 13.0 60 0.21 13.0 17.7 6.6 8.0nd
2616 63.0] 54! 4.0 70 04 4.0 55.0 0.0 1.0 59 0010
2616 80.4¢ 13.7] 4.0 70, 0.1 4.0 663 16.5 5.0 6.5 6.1 50
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reconbi nant cell conprises a reconbi nant nucleic acid
expressing said NPFF2 receptor, provided that said
cell does not have functional NPFF2 receptor

wo R¥PéR/sni on from endogenous nucleic acid, A s200
determning the ability of said test con‘pouqlg: 2004/031530

ahé ect Oﬂﬁgofzémz”o%la‘?t?ﬁf'td.@,szq.@ saj,d] NPEh2 2[decePt7,.9 ' o8] 20
LR R A e A o
j%&m f1514 il e T rri‘ﬂrﬁ |Q@-H1g 10idd
3082 ontyi megd ZQ’ﬂJCWEQ c at$d:0.fwlhe7r.@ n_siaisd reeomi@ant
el eic1aicd d27capnprd] sess.dn INPFRR0(T ecepisbr molclial ¢ asisd  o0.0| 1.0
selected fromthe group consisting of: a) nucleic acid
aMPSEQ I D NO 1, b) nucleic acid encoding the am no
datda d SEQ ID NO 2, c) a derivative thereof encoding
sai d NPFF2 receptor, wherein said derivative encodes
1@45.8Cept 034/ hawi| ng 1pne onf nore agiNovities of; sajld NPHF2
Jeegeptor 1ad cpnprad ses; Atg bgasty PO canaf i gugus - so 011 2
Jous! eotidgy Wil ch gan ¢ iyps|di zg undey;| STryinggnt —, o
rigiZ on, gongiti a conptemgnt at;tea :
AU§)CU‘$;H S%Jduu51gcluu% uu%ncfesé of—S D |@ %3 6 ke 53 o058l 6
met hod of claim 2, wherein said NPFF2 receptor nucleic
acid encodes the am no acid sequence of a SEQ ID NO 2
derivative conprising at |east 20 conti guous
nucl eoti des which can hybridi ze under stringent
hybri di zati ons conditions to a conplenent of at |east
20 contiguous nucl eoti des encodi ng the am no acid
sequence of SEQ ID NO 2. 4. A nethod for treating
acute and chronic pain of any type conprising
contacting an organismw th an effective anmount of at
| east one conpound wherein the conpound activates an
NPFF2 receptor subtype. 5 The nethod of claim4
wherein the pain is associated with di abetes, viral
infection, irritable bowel syndrone, anputation,
cancer, or chemcal injury. 84 W' zw31wJUUU
PCT/ US2004/ 031530 6. A nmethod of identifying a
conmpound which is an agonist of an NPFF2 receptor,
t he nmet hod conprising: contacting said NPFF2 receptor
with at | east one test conpound; and determ ning any
increase in activity level of said NPFF2 receptor so
as to identify a test conpound which is an agoni st of
said NPFF2 receptor. 7_ The nethod of claim®6, wherein
the identified agoni st activates the NPFF2 but not
the NPFFI receptor. 8. The method of claim®6, wherein
the identified agonist is selective for the

Y
Mr

A*]
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NPFF2 receptor 9. A nethod of identifying a conpound
which is an agoni st of an NPFF2 receptor, the nethod
conpri si ng: culturing cells which express the NPFF2

wo J8SER6fr ;. 1 ncubating the cells or a conponemntcT/usz004/031530
extracted fromthe cells with at |east one test
WOIAPINCL AREDIESE er m ni ng any increase in activity of
the NPPF2 receptor so as to identify a test compound
vv:?i Clh is an agoni st of a NPFF receptor. 10. The nethod
of c |m7 : [
overe‘ipress Vl\és}gﬂg(gbﬁlﬁ%ﬁgﬁ&@cé%? o:p Er?dlgff&%%? %é&gtﬁé péin comprising
$onertihg gsaRRi ddrn@OURY | $ithgarc OMPEIY irageptor ndli ddtctuahing whether said
suffering frompain with an effective anmount of at
¢®a@m6h@dé®€hWSHBFB?r¢f6P‘i‘?ﬂl al or fl, whereby one or
fmor € %yn”ptgms t%d {)lhseclr gcoﬁ‘%ﬂ&f 1%@5%& oR®lof more activities

conmpound of Forhu ovm ng
@anwﬁtcéﬁtd)\ﬂ%nwnﬁn@the stepddf, (H R4 NH R5 or a
pharmaceutically acceptabl e sal t ester, amde, or

prodralg t henéssting wheseempinRat osls gfidcdedey s sapopnd, whercin  said

BB MRS SR P
polapy| t,hatC?saldQcéll sdoeal ﬁht h@xfbalﬁﬁl&ﬁhoﬁﬁl bIPareh eﬁepliokydxpl'essmn from

and C3-C10 cycloaaﬂ% A P- -N 11'4r12 NH '3 °
¢ﬂd0g@@uv\@4<2@1©351ﬁ0 00 PCT/ US 2004/ 031 530 each of R2,

ndR6|S|n Ry ntI t Ot
gr ougél) con@‘?@mlwag ik Ehbl & ogs‘a1 tﬁixﬁ%&{%rtgdag% &1\%@ E%Oée activities
QF sali RPERegbcapthy hnd céR @E-@ seidrdi1ghtwichat B8tnos! said test compound to
branched al kenyl, C2-CEO straight chained or branched
allifdey paifl on€Car OO WHEF bEdckytPT acdiybasile acel ngy comprising said recombinant

nuc§g(?gélht ut ed

wherein said recombinant nucleic acid comprises an NPFF2 receptor nucleic acid

selected from the group consisting of:
a) nucleic acid of SEQ ID NO:1,
b) nucleic acid encoding the amino acid SEQ ID NO:2,
c) a derivative thereof encoding said NPFF2 receptor, wherein said
derivative encodes a receptor having one or more activities of said NPFF2
receptor and comprises at least 20 contiguous nucleotides which can
hybridize under stringent hybridization conditions to a complement of at
least 20 contiguous nucleotides of SEQ ID NO:1.

3. The method of claim 2, wherein said NPFF2 receptor nucleic acid encodes
the amino acid sequence of a SEQ ID NO:2 derivative comprising at least 20 contiguous
nucleotides which can hybridize under stringent hybridizations conditions to a complement
of at least 20 contiguous nucleotides encoding the amino acid sequence of SEQ ID NO:2.

4. A method for treating acute and chronic pain of any type comprising
contacting an organism with an effective amount of at least one compound wherein the
compound activates an NPFF2 receptor subtype.

5. The method of claim 4 wherein the pain is associated with diabetes, viral

infection, irritable bowel syndrome, amputation, cancer, or chemical injury.
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aryl or heteroaryl, hydroxy, hal ogenated ether, nitro,
am no, hal ogen, perhaloal kyl, -OR7, -N(R7)2, -CN,
-C(=2)R7,-C(-Z2)OR7, Q-C(=2)N(R7)2, -N(R7)-C(=2)R7,

wo s =Z2) N(R7) 2, - OCX(=2) R7, and - SR7 whengiiydbodss1s30
oxygen or sul fur; and wherein each R7 is
i ndependent Ipetbed et tidehtifyiognat txengpued pwkion St Shi 8@nRf of an NPFF2

rogen, - CEO strai ght chai ned or branched al kyl
o%%t%%lgﬁell@eﬁgﬂfo%mﬁ{”éd with an aryl or heteroaryl,
C2- Cf@nta%ﬁrﬁgaia%‘NPFp?H&@ﬁoP\%Hp Eﬁﬁggsﬂe g(e'rshﬁogl%/ ound: %ﬂd

optional ly substituted wth an ar eroar
C2- CEptesmpang iy whzkseed aotivitbieasi cifegidaVISAIYeceptor so as to identify a

tional | upstituted with an aryl or heteroaryl,
t?%-c 8!1:153 %nydg‘fl%ﬁﬁfﬁ”,ag@%'-s @a‘@)@f 4 ks aryl, and
het erpar ylTheQhetRd 8nEai3 620 khe B L ich the
are attached forma fﬁsed’ arf/'fe,nl thﬁg?%ﬁ@ggﬁg?r%cgws the NPFF2

bubregicbsy NPFET taceptet.er ocyclic ring; or R3 and R4 and the
carbqgns ta.,whic h are attached forma fused aryl,

het e%()ar yﬁhe thﬁ%Ogélra%&/éﬁheﬁe%l‘h%&eé‘ﬂ@%&qﬂ@tri$ sgective for the
NIFFR4eadpehRS and the carbons to which they are

attached forma fused aryl, heteroaryl, C5-CEO
car bdeycl iAc nsthddee e rdeoyBirigea rdongoust WRichaRdaRGeane §H8, NPEE?
rc(%rpogg toth\M%igch t.heé are attached forma fuse% aryl,

&P &roat VP8 RP 8% bocycl i ¢ or heterocyclic ring;

and cgingfleQet jgting of aryl,

het er oar y!ggggg%g%%ggﬁggwfﬂ%?%r%ﬁt erocyclic ring.

12 Theubsiigdtic ofllsGhai noriporfent thtefctedlofifinithé BIst WRL St BRst one test
COII] i dfﬁgt ini ng an individual in need of pain

TPRAYeMC prior to the contacting step. 13. The met hod

of ChakMik | Lo Formula I or Il .

sel ect | ﬁ’a‘f"ﬂ?gé*c |€h\rl/§£3 %gqﬁﬁglﬁw%ﬂ?%%?ceﬁ%ﬁ?p@ to ggentify a test
corpeoumdtvioeh fan Gaiisnol & NRifFeeeiptort he pain is associ at ed

Wi th (gi abftes, Vi rgl _infection, imtable bowel

syndtGme, TEnPBEIRE 1061514 o evderenn HielcgHraf sah cituriotgendpcaterexpress
saidNPEY2 &6p0 2005/ 031000 PCT/ US2004/ 031530 15. The

net hod of Claim 11, wherein the pain is neuropathic

pai nl1.16. ATimthavefohodatmfy palnaiomplBingwher ei n t he subj ect

presents (!rj?éper.al gesi a. 17. The nmethod of claim 15,

wher ei n t§78Y850Rs &2 tndyyided shferng Gommazm with an effective amount of at

least one compound of Formula [ or I,
whereby one or more symptoms of the pain are reduced;

wherein said compound of Formula I or IT has the following structure:

or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof,
wherein
R, 1s selected from the group consisting of hydrogen, C,-Cyq straight chained
or branched alkyl, C,-C\y straight chained or branched alkenyl, C,-
Cio straight chained or branched alkynyl, and C;-C, cycloalkyl;
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18. A nethod of identifying a conpound that alleviates
hyperal gesia or allodynia in a subject, conprising:
provi ding a subject suffering from hyperal gesia or

woﬁbg,@q{)mi a wth at | east one conpound of Forygt/asloodisiszo |
1; and determining if said at |east one conpound

reduces hypei alfgosira, @, BslodyRi as indepériensyBilected from the group
wherei n said conpound of Fornula_ | or H has the .

fol | owi ng st rucPaseing ef hxgogen, NEnFHp rpighR qigined qrpbrigiched alkyl,
a pharmaceuti caghl ; i iceleg . .
prodrug ther eo?é, 2 MWI?S g‘%%%] @%!lg?cg glls{éﬁaggt%g?l%ernggétjzﬁcem%Eralght chained
group consi sti ng whndayd aigan, (GICRyboskyRisghdtitathdion@dsubstituted
or branched al kyl, C2-Cl0 straight chai ned or branched

al kenyl , C2- CrRWlstrhglegearyle hydragy halogspaird BBET anikss@pino, halogen,

and C3-Cl1Q cycl l..seachhef R2 Ra 5 apd. o
i s i ndependent Ipy%ﬁ{sag aclelgti’eq P?lg?h t hg(lg%i%up Cclz\gnsi gﬁ g” CEZ)OR,
of hydrogen, CLCCEDNSRrR) GR{RQNEFESR),, OB, ROCGHEIN(R ), -OC(=Z)R5.

al kyl, C2-Cl10 straight chained or branched al kenyl,
C2- C1Q strai ghtadhdRned or branched al kynyl, C3-C10

cycl oal kyl, substit ar -uns [t ryl . -
heteroaryl, hydr oxy%lﬁeg?lgg%nlgt ggfégbh%gr ?glri;ﬂ"far%l,d g%crﬁbn, cach Ry 1s

hal ogen, perhal oal kjfiepen@¥Rtly -IHIEN2, froeNthe group consisting of
-C(=2)R7,-C(=2) OR7, -C(=2) %R? 2, -N(R7)-(=2)R7,
-N(R7) - C(=2) N(R7) 2, hydmyeer) RE-Crangraigiy oipaedi @r zbragched  alkyl

oxygen or sul fur; and whetein each R/7.is )
i ndependent |y sel ectoe%lloi‘“‘r?lE mSP}i’ngﬁlétF%u%ldéoannsia?(li Rg heteroaryl, C-Cio

hydrogen, Cl1-CI1D st rsgiagit chhiatded anddeanskasi dplkiyhally substituted
optionally substituted with an aryl or heteroaryl,

C2-C10 strai ght chavifedarorarr snchelaroantkefytCio straight chained or

g?;l'll ngloloz / Sg?gglot Utbergnc Zd V\gk)%nonS%]g)tlgo]th)Q substituted with an aryl or

heteroaryl, Cs3-Cyp cycloalkyl, Cs-Cyp cycloalkenyl, aryl, and
heteroaryl; or
R; and Ry and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cyo carbocyclic or heterocyclic ring; or
R: and Ry and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cio carbocyclic or heterocycelic ning; or
R4 and Rs and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Ciq carbocyclic or heterocyclic ning; or
Rs and Rg and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-C,q carbocyclic or heterocyclic ring; and
Q is selected from the group consisting of aryl, heteroaryl, Cs-Cio
carbocyclic or heterocyclic ring.
12 The method of Claim 1, further compnsing the step of identifying an
individual in need of pain treatment prior to the contacting step.
13.  The method of Claim 11, wherein said compound of Formula T or Il
selectively activates the NPFF2 receptor subtype.
14.  The method of Claim 11, wherein the pain is associated with diabetes, viral

infection, irritable bowel syndrome, amputation, cancer, inflammation or chemical injury.
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with an aryl or heteroaryl, C2-Cl0 straight chained or
branched al kynyl optionally substituted with an aryl
or heteroaryl, C3-C0 O cycl oal kyl, C5-C10

Wogtﬁ)g)ogxl%d;enyl, aryl, and heteroaryl; or R2 aﬁdf{@g@”&m

e carbons to which they are attached forma
aryl, 15, het ekOREmbd oFB1AHEQICARBLENEL hSGin L nQEE AR G €
ring; or R3 and R40ancPthe’car bons Pon ?%:lﬁ pt?dhey)sare
att ached foremethbdséclamm 5, whdneh dreombyelct pré&enGhyPeralgesia.
car bocyclig or heterocyclic ring; or R4 and R5 and the
car boh’g t oﬂ%ﬁﬁ“ﬁ‘goé REG2 éB’an?eé?EHQEF JuBreR RECFBSAlogyRzp-
heterparyl s (Rufh0 of JuBRAYIRL & HmfihE" ALY CileGialdsN gy i
or R5 and R6 an}§ the car E%%% to \/%ll;b?h tﬁ%y are Hyperalgesia or
dtadgolheda baneetacoysaschgaryl , heteroaryl, C5-C10
carbocyclic or_heterocyclic ring; and Qis selected.
from the gwranw'mbwfﬁﬁ%e&flgw hynset gsgrypliodymia with at least one
car bo&%gdugdgfp&%ggp&yﬁ.lajng ring. 19. The nethod of
claim 18, further conpri'sing the step of identifying a
subj ect  sdedtdremning if sachathypenad gespamndrredlceolypriagesia or allodynia
prior_to the providing step. 20. The nethod of claim
18, wWHdPeFW&hid at | east one compound is sel ective
for the NohdeinRuly dBlooMErbr Poch@ECRKAL hasthe IR ifPLARMe:
of claim 18, erein sald hyperalgesia s thernma
hyper al gesi a. Zz.nTth thod of claim 18, wherein
said allodynim, i s"taftife allodynia. 23. A method oﬂ NH,
i denti fyimg al codpo of Formula | or IR whitzh ins ayf
agonpst  of NFEF2 recept or, t (@ et ho riﬁlngﬁm
contacti : EE2 receptor with at” | eds
¥, and determining any infregse in
activity | evels of t he NPFF2 receptor so alst o’

identify a.compound of Formula | or 11, which is an
CTgomEPAcsRigAll aﬁfrﬂ@ﬁﬂ??er%@eﬁ%r%mldmrpé?c}wgmeaeoéonpound
QferE@rmula | or If has the followi ng structure: NH2 NH

R1 (Il) (1) tl 1 RS Rs or a pharnmaceutically

accept abl eR sialstlgcted frem, thapicte comistipgod hydropdre KgdT,, straight chained

or branched alkyl, C,-C straight chained or branched alkenyl, C,-
C\p straight chained or branched alkynyl, and C;-C,; cycloalkyl;
each of Rz, Ri, Ry, Rs and Re 1s independently selected from the group
consisting of hydrogen, C,-Cyo straight chained or branched alkyl,
C5-Cyp straight chained or branched alkenyl, C,-Cyg straight chained
or branched alkynyl, C3-C¢ cycloalkyl, substituted or unsubstituted
aryl or heteroaryl, hydroxy, halogenated ether, nitro, amino, halogen,
perhaloalkyl, —OR;, -N(Ry):, -CN, -C(=Z)R;,-C(=Z)OR,,
-C(EZNR7),, -NR7)-C(FZ)R3, -N(R7)-C(=Z)N(R7);, -OC(=Z)R,,
and -SR,
wherein Z is oxygen or sulfur; and wherein each Ry is
independently selected from the group consisting of
hydrogen, C;-Cjp straight chained or branched alkyl
optionally substituted with an aryl or heteroaryl, C,-Cio

straight chained or branched alkenyl optionally substituted
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N NYNH2 NH -J', Q R 88 WO 2005/031000
PCTI US2004/ 031530 wherein RL is selected fromthe
group consisting of hydrogen, C, -ClO straight chai ned

\W05$,@§@P§hed al kyl, C2-d o straight chained opchusnelessso

eny C2- C O straight chained or branched al kynyl,

and C3-Cl O cycl oal kylitheaghargf d*2 hefan®4, CzRSmarsdailgBt chained or
is independently selected fromthe group consis n%

of hydrogen, Cl-C10 @@F@W&h?méﬁﬂlﬁé@mﬁpybﬁﬁﬁEHﬁ an aryt or

| kyl C2-C O st
%2 élo stralghtSch:ﬁgémg§$|€?aH) egigﬁﬁyn?l %@ﬂ%%gnﬂ aryl, and

cycl oal kyl , substit uh&eroartyl;wisubsti t ut ed aryl or
het eroaryl, hydroxy, hal ogenated ether, nitro,
hal ogen Be rﬂhé'lﬁa@ﬂ@‘he S o N'(}R?l) zhey m attaChed form a fused aryl

sl e L e

oxygen or gulahdR, atdithehefeing eaciciRihdysare attached form a fused aryl,
i ndependently selected fromthe group_ consisting of
hydr ogen, Cl - C, betgropel. it Colsarbeair i or BElgrehelr angpr

' [ b |
cht ICIo?)a S%/ Syl ﬁt}it#;(fﬁ]g a&-ﬂ'bn%?gﬁvgl%kh% ﬁéeﬁﬁﬁaﬁ% form a fused aryl,

optionall'y SubShet&Mtagm C5V€Io|&aﬂja»cﬁﬂb¢|or<hétehﬁ§/elid)ﬂ:ﬁy|0r
C2-CI O strai ght chained or branched al kyny

opti onal | yRsubdtR« mdeﬂlevﬁarbpnartoavlwh ey ﬁétaéﬁa@%ﬁdyfom a fused aryl,

C3- Co cycl oal ky nyl, an

het eroaryl ; or “EﬁHEE%‘Q%&a%W ggr 8ﬁ§f°5¢M% %%3Pﬁe

are attach@d if odefBciedl Wead tﬂéygmup hedilsang ybf a53; @leQroaryl Cs-Cio
car bocyclic or heterocyclic ring; or R3 and R4 and the

carbons to whi charbbragliapehegn dingorm a fused aryl,
gft e r yI q RAC g}?gvogi Jef gaxlrngl " L?rl}l%cr:\%ﬁ{nglﬁgflief ec::p! é)fsldentr@ino a subject
%f?&ﬁé%rﬁ fiperAcfpsethiRbYia prlbﬁfth@Qfoyftdmﬁeﬁ:SO
car bocCyclic or ﬁeterocyc icring; or
20. The method of claim 18, wherein said at least one compound 1s selective for
the NPFF2 but not NPFF1 receptor.
21.  The method of claim 18, wherein said hyperalgesia is thermal hyperalgesia.
22.  The method of claim 18, wherein said allodynia is tactile allodynia.
23. A method of identifying a compound of Formula I or 1i, which is an agonist
of the NPFF2 receptor, the method comprising:
contacting a NPFF2 receptor with at least one compound of Formula I or II;
and
determining any increase in activity level of the NPFF2 receptor so as to

identify a compound of Formula I or II, which is an agomst of the NPFF2 receptor;

wherein said compound of Formula I or II has the following structure:

or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof,
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R5 and R6 and the carbons to which they are attached
forma fused aryl, heteroaryl, C5-C o carbocyclic or
heterocyclic ring; and Qis selected fromthe group

] ng of aryl, heteroaryl, C5-CEO car
wo @t@r%@ycl icring. 24. A net hod of identi fying ngéz'o&/é%laso

\@[&p&ﬁgund which is an agoni st of a NPFF2 receptor, the

od conprising: 89 WO 2005/ 031000 PCTI US2004/ 031530

cul t uri ng Rat kdedtdibfrora xipr @esp thraisthEb? hydrogp, 0] ,Cw straight chained
I ncubating the ceI s with at | east one conpound

Formula | or | [°T baanghecyaiikel fzrfsin gtraigit F}F?é?eé'a%febrﬁwhed alkenyl, Cs-
t t f th d f
comountt of Fouiura g sPERA N bAnes shSnbCal 616 Rycloalkyt;

NPFF r ecephdr pf RaeRei R4,SRi dnd mm@unde;mﬁd&mlymdleatdd f#6m the group
Il has the follow.ng structure N NH2 N- N NH2 ~/

RR R 1 N 3 |eepsijtingqfyhydrogen, 400 piFaights chpgipegy orabranched alkyl,
phar maceuti cal | £ [ L, L& alcdg d

prodrug ther eofC¥ %grgkﬁb@ nl%g Ogg ag%t eda#(@]y ?jncoo Strau%“ chained

consi sting of bydragen, alichn@ O;-6ty ajctihilkyt habadtedar unsubstituted
branched al kyl, C2-Cl0 strai %ht chai ned or branched

al kenyl, C2- CROYI&f PaiFgREYI.N: f‘H‘éd ai@gws?ﬁcqﬁf@d H{TRyayino, halogen,
and C3- CI O cycl eac

is independently éig)lxiekg% “ed ?) dm t he Rd bup COI’]SI t%)rl% -C=2)0Rs,

of "hydrogen, ClICGHINSRNAI IR, FOEARG, ON(M&II%HW(Rv)z, -OC(=Z)Ry,
al kyl, C2-Cl10 straight chained or branched al kenyl,

C2-Cl O strai gh#"&hdimed or branched al kynyl, C3-Cl10
cycl oal kyl, substit Wh E%r?rz l’f:psoligger% hpts%(]jfur aﬁé’d wcherem each R; is

het eroaryl, hydroxy, 'hal ogenate ni’tro,
hal ogen, per hal oal h}deperrd@rﬁy sd¥dA) 2fromCNhe  group con51stmg of

A2 R7, - A(=2) OR, hydrogen, C,-C;p straight chamed or branched alkyl
optionally substituted with an aryl or heteroaryl, C;-Cjo
straight chained or branched alkenyl optionally substituted
with an aryl or heteroaryl, C;-Cjy straight chained or
branched alkynyl optionally substituted with an aryl or
heteroaryl, C;-Cyg cycloalkyl, Cs-Cyg cycloalkenyl, aryl, and
heteroaryl; or

R; and Ry and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-C;q carbocyclic or heterocyclic ring; or

R; and R4 and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cyg carbocyclic or heterocyclic ring; or

Ry and Rs and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cyq carbocychic or heterocyclic ring; or

Rs and R¢ and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cyo carbocyclic or heterocyclic ring; and

Q is selected from the group consisting of aryl, heteroaryl, Cs-Cig
carbocyclic or heterocyclic ring.

24, A method of identifying a compound which is an agonist of a NPFF2

receptor, the method compnising:
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-C(=2)N(R7)2, -N(R7)-C(=Z)R7, -N(R7)-C(=2)N(R7) 2,
-OC(=2)R7, and -SR7 wherein Z is oxygen or sulfur;
and wherein each R7 is independently selected from

wo 3ddgoass@up consisting of hydrogen, Cl-C o sty@i/gbioos/031530
chai ned or branched al kyl optionally substituted wth
an aryl orcuheti®s adis yiat epreSiie NPFFArghplochai ned or
branched al kenP(I optionally substituted w B_h an aryl
or het er oaRspbatigpthesellssvitapidrest eparoraRe Y of P&ﬁeﬁg&r If; and

al kynyl opt.] : ' - JAd ET
het er oar yﬁ%{e@mé%a@jg%%ﬁ%% ?gl%ﬁ%ﬁ@%@gr% 5% tr?;r/ ISO as o identify a
aryl compdundef Rurmatayll or IbwhiRh idMD 205t 084 BPOF receptor,

PCT/ US2003/ 031530 R2 and R3 and the carbons to which

they are athesdhedd rompoypdaidegmylaior I hastls fphlopung structure:

C5- C10 carbocycligyor heterocyclic ring; or R3 and R4
and the carb s o Ié?-hthey are attached forma H

f used arél3 etgrodryl, C5-Clo carbocyclikg OR, NfN\[(
het@Locy ' J5R, R4 and R5 a the ca ns tgl\ NH
whi they B attached form a fused amyt; Q" Ry
het eroar s, Gb- 3D carbocyclic or heterocy Cc ring;
or R5 and & ad the carbons to which theyRareRattached
forma fused aryl, heteroaryl, C5-C 0 carbocyclic or
dnatpasmeyeltically atgptabledal)) dseer,sehide t@ gprddrogiehmigr oup

consi sting of aryl, heteroaryl, C5-CIO carbocyclic or

Wefeh ocyclic ring. 25. The nethod of claim 24, wherein

the identifi. ' ' -3 ot :
the NPFF1 ‘{*éig%‘?‘%‘?fﬁ%.‘ Sgﬁg?’ﬁé%‘ggfowgyg’i%ﬁ?g% CQStraight chained
wherei n the i deatbidnchel algoniCsiC i, siraighechdive fiobrahbieed alkenyl, C,-
NPFF2 receptor. 27 A nethod of identifying a _conpound

which is an agéni &faight chairphebrapded gy, ek Ckthexsloalkyl;

conpri sing, .c ching the 2:.I' '
| east one%%%hnggﬁﬁdké‘f ﬁi‘-"ol??rﬁ{ﬂg 6 losrlﬂﬁﬁgﬁqg%}néwdgé?%c?érﬁl rﬁrionmg the group
whet her said ceopisting of hydesged| &,1C,@rstrhighbichalfed or Hedndhed atkyl,

NPFF2 receptor; wherein said conpound of Formula |I or _
Il has the fol |Q;v@|ngtrglghh@hame§:or branched alkenyl, C»-C)q straight chained

or branched alkynyl, C3-Cyg cycloalkyl, substituted or unsubstituted

NH,

aryl or heteroaryl, hydroxy, halogenated ether, nitro, amino, halogen,
perhaloalkyl, -OR;, -N(R7), -CN, -C{(=Z)R;,-C{(=Z2)OR;,
-CEZNR7),, -N(R7)-C(=Z)R7, -N(R7)-C(FZ)N(R7):, -OC(=Z)R5,
and -SR;
wherein Z i1s oxygen or sulfur; and wherein each Ry is
independently selected from the group consisting of
hydrogen, C,-C,o straight chained or branched alkyl
optionally substituted with an aryl or heteroaryl, Cs-Cyp
straight chained or branched alkenyl optionally substituted
with an aryl or heteroaryl, C,-Cjo straight chained or
branched alkynyl optionally substituted with an aryl or
heteroaryl, C3-Cyg cycloalkyl, Cs-Cyp cycloalkenyl, aryl, and

heteroaryl; or
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H (1) NH2 or a pharmaceutically acceptable salt,
ester, amde, or prodrug thereof, wherein Rl is
sel ected fromthe group consisting of hydrogen, Cl-CO

ight chained or branched al kyl, C2-Cl QO straight _
Wog?@l}orgllg}a@or branched al kenyl, C2- Cl4 strai ghf’czﬂ@?{l‘i'g/&”””
or branched al kynyl, and C3-Cl0 cycl oal kyl ; each of
R2, R3, R4, RREndMt RE ths dartdependerith yhaehectachdd B a fused aryl
t he group consiﬁti n Ef hé(dro en, C1-Cl O strai ght ’
chai ned or branc eé‘?:fo%ly yis;C1g garppryelig op Batgrogyalicorimgy or
PCT/ US2004/ Q3158 = ' :hai,ned or . br.anched
al kenyl , (32-3?:10 g\? %idgﬁ? %ﬁb&?ﬁ%ﬁ%ﬁé&?t@gn‘% &34 eayﬂ?m‘ a fused aryl,
C3- C10 cycl oal kyhstersabpb Cist@i estbocyclio sbihatiok iRt ingaby |

or heteroaryl droxy, hal ogenated ether, nitro,

am no, hal o%‘bﬁf}‘p ){ﬁé@f‘ﬁéﬁﬁéflfl@?rﬁ t eylych thy Ryg attacheN form a fused aryl,
NRT) - O =) N RA e ZE R Gete MR GRTEsor

oxygen or st figt Reand theabbns enohidR7thc$ are attached form a fused aryl
i ndependent |y sgll gct edl {;r(()in the group consisting of ’
hydr ogen, C1- C10™ ght-Cenzarhecly oneierepwsdic aingyind

optional | y guRstibaib£dedi,t B.a I . het er.oar yl
C2-C10 st r@ai ght chai ne opxeb:ggﬁf%éﬂ’agéftkn n;?lf it heteroaryl, Cs-Cig

optional | y substcathetedic onhitteraanclar yhg. or heteroaryl,

C2- C1Q,.straight chai ped or branched al kynyl

opti o%e?r | yﬁl&%%‘?tﬁ?f?@aw th veherepyhe @ﬁ“ti%@i &gonEst yibtjvates the NPFEF2
Gat £diAneWPEPRkdEYpor C5- CLO cycl oal kenyl , aryl, and

heteroaryl; or and R3 and the carbons to which they

are at2bachddicfosthodiof ciaid 245 whereirhgicaB@aINE, a06RsCkQelective for the
w@gcgcl ic or heterocyclic ring; or R3 and R4 and the
car DoNs“PE™whi ch they are attached forma fused aryl,

het er garyl , i.C het.erpcyclic ring;
or R4 and QS%E}%@%%@?%% % %&r\%\?ﬁu@ﬁ Yvﬁbcé ‘rét agomist of a NPFF2
atceplohabe hothml aofpssdgaryl, heteroaryl, C5-C10

carbocyclic or heterocyclic ring; or R5 and R6 and the

car bons t OCW?C&Wgt‘ﬁ% Fé regopios vaeh atdesst ane gsmgoardydf Formula I or
het er gagyd , C5- C10 carbocyclic or heterocyclic ring;

and
determining whether said compound of Formula I or IT binds to satd NPFF2

receptor;

wherein said compound of Formula I or 1T has the following structure:
N
R, '\f \n’

Ry NH Ry N N
M Ri m . o g NH
R; Re 4 1

or a pharmaceutically acceptable salt, eSter, amide, or prodrug thereof,

NH,

wherein

R, 18 selected from the group consisting of hydrogen, C,-C, straight chained
or branched alkyl, C,-C;y straight chained or branched alkenyl, Cs-
Cyo straight chained or branched alkynyl, and C3-Cyq cycloalkyl;

each of Ry, Ry, Ry, Rs and Ry is independently selected from the group

consisting of hydrogen, C-Co straight chained or branched alkyl,
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Qis selected fromthe group consisting of aryl,
heteroaryl, C5-Cl0 carbocyclic or heterocyclic ring.
28. The nethod of claim 21, wherein the identified

wo 00pesed of Fornmula | or 11 is selective farctgz004/031530
NPFF2 receptor. 29_ A conpound of Fornmula I or Il NH2
NH (1) Y I 'Y -8L;f ftyaight @hSided\Or BROBHABAIROY !, C,-Cg straight chained
PCT/ US2004/ 031530 or. a pharpaceut i ca#@l YIWE; tabl e
salt, ester, anPdiranghed@ioawld-rhurastoa H“ﬁld qr yinsubstituted
selected fromt g ,
strai ght chai ne%‘;1 glr_ﬁ)or éné{ﬁlteoé?a?ﬁ%ﬁéﬁ}i%g%%%% nifro, dmif, halogen,
strai ght chai neplerﬁﬁloh)lkgalmcheORa,l keWR;,)g,C Cr st&#@)ﬂq,-C(—Z)OR—,-,
chai ned or branched al k and cycl oal I\yl
cach of B2, R3S NGB S ABep NI N, -OC(-2)R;
sel ect ed fromt%% ﬁ{ consi sting of hydrogen, Cl-Co
strai ght chai ned or jranched al kyl, C2-Cl O straight
chai ned or branched ahkenyl?, 1&C2»7(9:ge(n) ostsluefughﬁncth&ierteld each Ry is
or branched al kynyl, C3-Cl O cycl oal k substituted or
unsubstituted aryl &delPFé‘Eié‘Ftb’arWecmﬁgdﬁB&ly the group  consisting of

B:L Egueg;t ESI et Per nh%{rgg‘) anbn%'\llo h@‘t'&%g%] (%am ﬁr(}g_}anched alkyl
-C(=2)N(R7) 2, -N( R7) officnd)l R?substN(JRﬂ) with=2) N(R7 o2, heteroaryl, Cr-Cyp

-0C(=2) R7, and -SR7 wherein Z is oxygen or sulfur;
and wherein each R7 $t§318htrﬁlék§@ﬁd@nbllayc | dkensd gntignally substituted

the group consi sti ng.9 en,

chai ned or branched ar yfm ?%né] %roa lbs(?%{: ?fgl\ﬁnh% chained or
an aryl or heteroar ybran@%dch@ynfﬂt E)Qh@‘l’bﬂlyChlﬂisﬁﬁﬂecDrwnh an aryl or
branched al kenyl optionally substituted wth an aryl

or heteroaryl, C2-Cl teropad.dhrCohaichadybr Cs-brapsheadkenyl, aryl, and
al kynyl opti onal 'y SH(QStItEt ed with an aryl or

heteroaryl, C3-Cl O cycC '04 yOIr C5- C10 cycl oal kenyl ,

aryl, and RE‘%@W@%M' theQarbons to which they are attached form a fused aryl,
heteroaryl, Cs-Co carbocyclic or heterocyclic ring; or
Ry and Ry and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-C)q carbocyclic or heterocyclic ring; or
R4 and Rs and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cjg carbocyclic or heterocyclic ring; or
Rs and Rg and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cig carbocycelic or heterocyclic ring; and
Q 1s selected from the group consisting of aryl, heteroaryl, Cs-Cjo
carbocyclic or heterocyclic ring.
28.  The method of claim 21, wherein the identified compound of Formula I or I
1s selective for the NPFF2 receptor.

29. A compound of Formula T or I

N
R NH 71/
M 3 R4 (I R, QA& NH
R4 R
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wo

R2 and R3 and the carbons to which they are attached
forma fused aryl, heteroaryl, C5-C]() carbocyclic or
heterocyclic ring; or R3 and R4 and the carbons to

Lohobiey are attached forma fused aryl, PCT/US2004/031530
eteroaryl, C5-C, o0 carbocyclic or heterocycli¢ ring;

QU aRha @ iR aB dedPBLRALRARE L Anikb)]
atrta?cﬁed feorr%g %Sged aryl, rﬁ@?‘é@@ﬁ?{f?&%&@%ﬁ’g
odrebooycl i c or heterocyclic ring; or R5 and R6 and the

carbons to ich th are attached forma, fuse yl, . .
het er oaryl , lo:t %ecgg{?’%l&‘i/%qo% CRFSINEE e%@eg%%ﬁﬂgﬁrmghf chained
and Q is sel ectgg ffRMd myglrcgt@,o%agghmawed?& Még,»geg alkenyl, C,-

heteroaryl, C5-C,o0 carbocyclic or terocyclic ri
30. A conpound dfio Forighilchaihéd o3 aMBe? QBN A340D0;-C)y cycloalkyl;

PCTJUS2004/ 0315 / NHz ~) RO X )J-~ NH Cyz CY1l

Rfo | R8 off Dg%‘d'r\%éc t‘lR%%P% )F‘Sa}éc‘@%ﬁpﬁﬁg@‘@a?etl‘?ﬂed from the group
ester, anide, OloRafkUSt ARESER! C,-WDSESLR Oflindds

selected fromt I’?(e) ér ogp co}traligig;eti ng]] d\o]@ gr %ﬁ @{d%edor branched alkyl,
aryl, heteroarylG-Cf sseghhdtaeredar ranchet bieyyd) CeC o straight chained

cycl oal kyl, fused heterocycl n het erocycle. Cy2 is )
sel ected from t RE PRS0 %% ?563'%90 pycloghiol, subgiitted or unsubstituted

aryl, heteroar ylagl ofr Hg’t@g)aaﬁ,tI?dg(ﬁ[af}/hﬂggﬁﬁgg%ﬁférj r‘ﬁp&g, aanl]]iao, halogen,

cycl oal kyl, fused heterocycl erocycl €.
RO are each pregperitlo@igl,t i FER;,and-NRe),] ndependea+F)R, -C(=Z)OR5,

selected fromth [ cqnsi sting of hydrogen, Cl-C8 '
strai ght chai ned(%{):rzqﬁ%gﬁbh‘é‘&(mhpk: R@,préH,;hC&ijN(R?)z, -OC(=Z)R,,
substituted, C2,,£8;straight chained or branched

al kenyl opti onal Py substituted, C2- C8 straight

chai ned or branched wdkkynyd ioptdiygealol subfuhshid witeekin each Ry is
C3-C8 cycl oal kyl opti onall substituted, carbocyclic
optional |y substitut é‘?ii,epﬁ?c%l‘“bpﬁql%ﬁﬁ%f\ | ffoms {8t igfWpeFonsisting  of

fused aryl optionall }ﬁé%klgeﬁﬁi ‘dﬁcﬁ,g' sRERY Ofa¥ed o branched  alkyl

optionally substitut used NHéte ryl optional l'y
substituted, het er ocypti@altppiubeualedy wettibsii i 4yt @€, heteroaryl, C»-Cio
fused heterocycle optiaqgnally substituted, )
straight chained or branched alkenyl optionally substituted
with an aryl or heteroaryl, C,-C)p straight chained or
branched alkynyl optionally substituted with an aryl or
heteroaryl, C3-C, cycloalkyl, Cs-C)g cycloatkenyl, aryl, and
heteroaryl; or
R; and R; and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cy4 carbocyclic or heterocyclic ring; or
Ry and R4 and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cyg carbocyclic or heterocyclic ring; or
R4 and Rs and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-Cyq carbocyclic or heterocyclic ring; or
Rs and Rg and the carbons to which they are attached form a fused aryl,
heteroaryl, Cs-C,o carbocyclic or heterocyclic ring; and
Q 1s selected from the group consisting of aryl, heteroaryl, Cs-Co

carbocyclic or heterocyclic ring.

30. A compound of Formula TII
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hal oal kyl , hal ogen, -CN, -NO2, -C(=2)R7, -C(=2Z)OR7,

-C(=2)N(R7)2, -N(R7)2, -N(R7)-C(=2)RT7:

-N(R7)-C(=2)N(R7) 2, -N(R7)-S(=O R7, N(R7)-S(=0 2R7,

WO 2083 510000°( =2) R7, - SGBH, -S(=0) 2N(R7) 2, - S(=£3ME0)He31530

-O 2R7, -S(=O R7 and -SR7, wherein Z is oxygen or

sul fur; and wherein each R7 is as d&fined above; R o

is selected fromthe group consi stw@J Wﬁr ogen, Cl-

C8 straight chained or branched allkyl |pptionally

substituted, C2- C8([§?raRght/Xeb d d¥ br anched

al kenyl optionally substituf®ed, (;(522 €8 strai ght

chai ned or branched al kynyl optignal ly substituted,

C3-C8 cycloal kyl, aryl optionally substituted, fused

ar¥lphaptdcen@dally a&bﬂ@&iblld datieehter, ilﬁlﬂef@'%rycﬂmgmﬁdr@d'f@ 'y

substituted, fused heteroaryl optionally 94 WO

20884031000 PCTI U820041031530 subst it ut ed het er ocycl e

optional |y l'f?esstsle €c e%dfro 51959%1 918/5 ' R}Q%ﬂn ax%(l heteroaryl,

substitute &1 Thér " a

group consi st NJuedd xieaRRyl, s;uﬂfouyshc NB'Zloaﬁ\tthf@@@ heterocycle and
optionally substituted, acetylene, wherein R7 is as

defined above. Jetergeysist hod of treati ng neuropat hic or
i nfl anmat ory pain

sub ect i, Sl n t act
sai d subjec 2V\}lS ﬁ%}'f:&ﬂedaﬁ?]gggﬁl%?‘lpof ng Mg %ﬁ%wﬁle@ép a]g)'l heteroaryl,
wherein said angagome&iodR, &afREPMINdyRfoafign Maksad 1heterocycle and
1, or M 32. A nethod of treating neuropathlc or

i nfl ammat ory paihetérecyglesubj ect  conpri si ng contacti ng

Ceceptor - Ramidbite kR hBah! R rpE ARy gl Rugregerly selected fiom the
conpound of For r@i‘b@p kondidtin ]gocff hydroged3 C, ch@fé]gﬁi &fained or branched

treating neuropathic or inflanmatory pain in a subject
conmpri si ng cont a’dk)ﬂnfgﬁtone”}sublpseamtew Chr &5 coraihhathiaead or branched
of a conpound of For

an ant agoni st ordl [m CR ‘Or&géﬁﬁflgﬁtlt?tgd I\fé?fFEB rsk@gm gl?ame% or branched

and anot her Con'pa‘?}k’ﬁ@l QpubRiRuU! bkiitukdd, of,-CL! ¢ %hl@(pl optionally
acts as a full agoni'st or a partial agonist to

receptor. 34. Asmmthu@d,ofCatrbceattllmgOM@tmabpaBlhbSbtttwd aryl optionally
inflammtory pain in a.s con [

risin actn :
the subject wthHY BStHBWBDH'HJG 14 ll‘—‘?ﬂ‘%f‘gﬂs‘lgﬁtﬁtme@ t‘%’ngfyl optionally

where the conpaypgiaehs fﬁ?edb‘PlHér@ﬂ?'%/lN%%an;ﬁgpr!;'u§§t1tfi’t@§i heterocycle
an NPFFI antagonist. 35. A nethod of treating

neur opat hi c or m}ftlloaaﬂiuatsmbgmptadn fuseda hetdppaecte optionally substituted,
Formul a 1o 1T, QR st G NEbrbs A At a0, CEDNG)
b0t an NPFF> PR, A8R)E=2HE, AINDEFTA-2NAINN N(r,)-S(=O)R,
N(R7)-S(=0),R;, -OR;, -OC(=Z)R;, -SO3;H, -S(=0;N(R7), -
S(=0)N(R7)z, -S(=0)R7,-5(=0)R7 and -SR;,
wherein Z is oxygen or sulfur; and wherein each R; 1s as
defined above;

Ry is selected from the group consisting of hydrogen, C,- Cg straight
chained or branched alkyl optionally substituted, C,- Cg straight
chained or branched alkeny! optionally substituted, C,- Cg straight
chained or branched alkynyl optionally substituted, C;-Cg cycioalkyl,
aryl optionally substituted, fused aryl optionally substituted,
heteroary! optionally substituted, fused heteroaryl optionally
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36. A nethod of treating neuropathic or inflammtory
pain in a subject conprising contacting the subject
with a conmpound of Forrmula I, IT, or Ill, where the
£RPAMRd acts as both an NPFF2 partial agonigtyahdsdi3isse
NPFF1 partial agonist. 95
substituted heterocycle optionally substituted, fused heterocycle

optionally substituted.
X 1s either absent or selected from the group consisting of oxygen, sulfur,
NR5, ethylene optionally substituted, acetylene,
wherein Ry 15 as defined above.

31. A method of treatingr neuropathic or inflammatory pain in a subject
comprising contaciing said subject with an antagonist of the NPFF1 receptor, wherein said
antagonist is a compound of Formula 1, II, or I

32. A method of treating neuropathic or inflammatory pain in a subject
comprising contacting said subject with a weak partial agonist of the NPFFI receptor,
wherein said weak partial agonist is a compound of Formula I, 1, or 1.

33. A method of treating neuropathic or inflammatory pain in a subject
comprising contacting the subject with a combination of a compound of Formula I, II, or
11I, which acts as an antagonist or partial agonist to NPFF1 receptor, and another compound
of Formula I, I, or I, which acts as a full agonist or a partial agonist to NPFF2 receptor.

34. A method of treating neuropathic or inflammatory pain in a subject
comprising contacting the subject with a compound of Formula I, I, or III, where the
compound acts as both an NPFI2 agonist and an NPFF1 antagonist.

35. A method of treating neuropathic or inflammatory pain in a subject
comprising contacting the subject with a compound of Formula 1, I, or IlI, where the
compound acts as both an NPFF2 partial agonist and an NPFF1 antagonist.

36. A method of treating neuropathic or inflammatory pain in a subject
comprising contacting the subject with a compound of Formula I, II, or I, where the

compound acts as both an NPFF2 partial agonist and an NPFF1 partial agonist.
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