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Q her series of a Ita i gands are described in US Patent

5, 563, 176f vatioo$ ctesm'abdemm@c*sm@m d cllegdisofieta cThe Nyolopray, ;5'38 whi ch
I ssued on Novenber 13, 2001, US.  Praqvisiopnal Patent Application 60/353, 632,
whi ch wa@Mming ggidsrieri %’iﬂ&?%/ Of’,lhls irMeotion pxhbiagiivibyesmlp gledligaswisep
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from hydegaepgefi&ligand, is now commercially available (Neurontin®, Warner-

Lambert Company) and extensively used clinically for treatment of epilepsy
and neuropathic pain. Such cyclic aiphaZ2delta ligands are described in US
Patent No. 4,024,175, which issued on May 17, 1977,and US Patent
No. 4,087,544, which issued on May 2, 1978. Other series of alpha2delta
ligands are described in US Patent No. 5,563,175, which issued on October 8,
1996, US Patent No. 6,316,638, which issued on November 13, 2001, US
Provisional Patent Application 60/353,632, which was filed on January 31,
2002, European Patent Application EP 1112253, which was published on July
4, 2001, PCT Patent Application» WO 99/08671, which was published on
February 25, 1999, and PCT Patent Application WO 99/61424, which was
publish‘ed on December 2, 1999. These patents and applications are

incorporated herein by reference in their entireties.

‘ SUMMARY OF THE INVENTION

This invention relates to cyclopropyl-f-amino acids derivatives of the

formula |



Cl10) strai ght or branched al kyl, (Cl-Cl10)straight or branched al koxyal kyl,
phenyl - (Cl- C3) strai ght or branched al kyl and phenyl-(Cl-C3)straight or
branched al koxyal kyl, wherein said phenyl novieties can optionally .
substi t uasMbdssgne or two substituents sel ected, indepgpgenbly Ogﬁj@%lﬂ% o]
or (Cl-C3)alkyl; or Rl1 and R2, together with the carbon to whi c(h they are
attached, form a cyclopentyl, cyclohexyl or cycloheptyl ring which can
optionally be substituted with one or twesgubstituents selected,

i ndependently, fromthe group of subsi+tuerfts naned in the definition of Rl
and R2 above; and R3 and R4 are sel ectpd, independently, from hydrogen and
met hyl ; and the pharnaceuti cahhy accept abl e salts of such conpounds.
Preferred enbodi nments., of this i v an i nclude the foll ow ng conpounds

and their pharnaceutically accept a
1- Ami nonet hyl - spi ro[ 2. 4] hept ang2
- Am nonet hyl -spiro[ 2. 5] oct ane-1 -carbgxyhg@d acid; 1

- Am nonet hyl -spiro[ 2. 6] nonane-1 -carhaxylic acid;

1- Ami nonet hyl - 5- net hyl - spiro[ 2. 4] heptane-1 -carboxylic acid,

1- Ami nonmmet hyl - 2- et hyl - spi ro[ 2. 6] nona ne. - 1-car boxylic acid;

1- Am nonet hyl - 2, 2-di net hyl - cycl opr opankcar boxyl i c aci d;

1- Am nonet hyl - 2, 2-di - n- propyl - cycl opropanecar boxylic acid; 1

- Am nonet hyl - 2-i sopropyl - cycl opr opanecar boxyl i ¢ aci d;

1- Ami nomet hyl -gn&eih @Pr gy IRCHAS SBIRRANGRASHMIE Y, g@n?';hydrogen, (o

1- Am nonet hyl - 2-1 sobut yl - cycl opr opanecar boxylic aci d;

1- Ami none€hystralgliil-oet byanchedopyiy) - ¢UetOpjsimagleic arbbraridhedaalldxyalkyl,0 NOV
2005 WO 20041065361 ,PCT/ UB2004/ 000058 - .

1- Ani nonePW\%i?V?‘Zét“ )B‘iﬁ%lQDF- e @BPgﬁ‘inéﬂ‘é{F bRy iPheayk & —Smtptraight or ~N
1- Ani none ( hy I WWW i«C B I of
specific %%Q?%E%{I@Qg@ﬁ?lhi {év}]ieﬁé\?gn?iag.ﬁ are’t he o'élsovﬁigdo%o@rcn%ggngg and

t hei r phasusstibied aeitt gnaoc dpo shibstivmints selected, independently, from halo or

1- Am norre{lﬁy‘{:- SRI i’O[ 2. 3] hexane- 1- carboxylic acid;

1- Ami nonet'hy 3)9&3’ o[ 2. 7] decane- 1- car boxyl i ¢ aci d;

or R' and R?, together with the carbon to which they are attached, form

-carbpxylic acid; 1

a cyclopentyl, cyciohexyl or cycloheptyl ring which can optionally be
substituied with one or two substituents selected, independently, from the
group of substituents named in the definition of R' and R? above; and
R? and R* are selected, independently, from hydrogen and methyi;
and the pharmaceutically acceptable salts of such compounds.
Preferred embodiments . of this invention include the following
compounds and their pharmacéutically acceptable salts: | "
1-Aminomethyl-spiro[2.4]heptane-1-carboxylic acid;
1-Aminomethyl-spirof2.5loctane-1-carboxylic acid;
1-Aminomethyl-spiro[2.6]nonane-1-carboxylic acid;
1-Aminomethyl-5-methyi-spiro[2.41heptane-1-carboxylic acid;
1-Aminomsihyl-2-methyi-spiro[2.6]nonane-1-carboxylic acid;
1-Aminomethyl-2,2-dimethyl-cyclopropanecarbosxylic acid;
1-Aminomethyi-2,2-di-n-propyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2-isopropyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2-cyclopropyi-cyclopropanecarboxylic acid,
1-Aminomethyl-2-isobutyi-cyclopropanecarboxylic acid,
1-Aminomethyl-2-(1-ethyl-propyl}-cyclopropanecarboxylic acid;



1- Am nonet hyl -5, 6-di net hyl -spiro[ 2. 4] hept ane-1 -carboxylic acid; 1

- Am nonet hyl - 5-net hyl -spiro[ 2. 5] octane-1 -carboxylic acid; 1

- Ami nonet hyl -5, 7-di net hyl - spi ro[ 2. 5] oct ane-1 -carboxylic acid; 3 0 NOV 2005
1- Ami' non@igbeks s di met hyl - spi r o[ 2. 6] nonane- 1- car boxyl BB 000hss

- Am nonet hyl - 2, 2-di et hyl - cycl opr opanecar boxyl i c aci d; )

“1- Am nonet hyl - 2, 2-di - n- but yl - cycl opr opanecar boxyl i ¢ aci d;

1- Am nonet hyl - 2, 2- di - CY r ' [ S R

A momet hyl - 2- 1 o b EEX EYORNARARG RIS ICBgk o abid; and

- Ami norret hyl - 2- ( 2- rreAmjrdonbethyl-2-{23ptleoptiaanetarbpxyddarbegylid; acid.

- Am nonet hyl - %—x( 2, 2-di net hy| - but t\,SI ).- cycl opr opanecar boxylic acid;,
. 1- Ani nonet hy| Exampesef spreiie RIPP9Jisants Gf dpianiarantivx wire dha dptiowing

1- Ami no - 2o -+ z - 0, ecar boxyl i ¢ acid;

1- Am no@?ﬁiﬁo—u d%'%n@ tﬂ%ﬁbgﬁwﬁ?@%y8%¥§pt§§rgcar oxylic acid,
» 1- Am nonet hyl 12Amharhaniy-Sero[R)3]esenept -cadnagic Bokly| i ¢ aci d;

1- Ami nonet hyl - 2- (1- met hy| - cycl opr opyl net hyl ) - cycl opr opanecar boxyl i ¢ aci d;
1- Ami nomet hy| J2AMNRel-eRiral8 fldrraneel wrwié reisk opanecar boxyl i ¢ aci d;

1- Am nonet hyl 42 = . : r - oxylic acid;
1~ Ami nomet hy1 TSRV SRR ARKIRE PHen e REBBAE SR &Y

1- Ami nonet hyl 412Akhcndihypbimethpbspiyd[2-5jycthagriop@aberdidais] i ¢ aci d;

1- Am nonet hyl - 2- (2, 6- di net hyl - hegtyl ).- cycl opr opanecar boxylic acid;, 1 -Amn
omet hyl - 2- ( 3, A-gminpaeiyl-5gcdipat wm:&@ém@wmwmcmw; 1

- Ami nonet hyl - 2- p- /5100 € | ci d, < apir

o ot ot - ARG BRSSP B Sl ot i

Am nonet hyl -12Aaedraptyi-2|2-disthydeyclipprasmicearyoxviic aeidg; |

»Am nomet hyl - 2- cycl ohept El - cycl%;;propanecar boxyI’:yc acid; 3 WD 2004/ 065301
aci d: acid: adr-fmiremgthyl-2,2-di-n-butyl-cyclopropanecarboxylic acid;

1-Aminomethyl-2,2-diisobutyl-cyclopropanecarboxylic acid;

1-Aminomethyl-2-n-propyi-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(2-methyl-butyl)-cyclopropanecarboxylic acid;
1-Aminomethyi-2-(2,2-dimethyl-butyl)-cyclopropanecarboxylic acid;

| 1-Aminomethyl-2-(2-methyl-pentyl)-cyclopropanecarboxylic acid;
1-Aminomethyi-2-(2,2-dimethyl-pentyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(3-ethyl-pentyl}-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(4-ethyl-hexyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(1-methyl-cyclopropylmethyl)-cyclopropanecarboxylic

@(_ acid;

acid;

1-Aminomethyl-2-(1-ethyl-cyclopropylmethyl)-cyclopropanecarboxylic

1-Aminomethvi-2-(1-propyl-cyclopropylmethyl)-cyclopropanecarboxylic
acid; |
1-Aminomethyl-2-(2-methyl-hexyl)-cyclopropanecarboxylic acid;
i-Aminomethyl-2-(2,2-dimethyl-hexyh)-cyclopropanecarboxylic acid,
1-Aminomethyl-2-(2,6-dimethyl-heptyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(3,7-dimethyl-octyt)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-n-butyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2-cyclobutyi-cyclopropanecarboxylic acid;
1-Aminomethyl-2-cyclopentyl-cyclopropanecarboxylic acid,;
1-Aminomethyl-2-cycloheptyi-cyclopropanecarboxylic acid;

3



acid; acid; 3 0 NOV 2005 PCT/1B2004/000058 1 -Ami no nethyl-2-cyclop ro
pyl methyl-cyc | op ropanecarboxyl ic acid,

1- Am nonet hyl - 2- cycl ohexyi net hyl - cycl opr opanecar boxyl i ¢ aci d; 30 NUV]“%‘
1- Ami nonBthip4/865861- cycl ohexyl - et hyl ) - cycl opr opanecar boxptTaBzawoidoooss

1- Am nonet hyl - 2- phenyl - cycl opr opanecar boxyl i-.c aci d;

1- Am nonet hyl - 2- benzy! - cycl opr opanecar boxyl i ¢ aci d;

1- Ami nonet hyl -1aﬂ.mdrhemlyb2fﬂvelﬂmk)p}ﬂmlmmcvol@nm@ah’mvaylbmxylacacabl
1- Ami nonet hyl cycl| opr opanecar boxyl i c_aci.d

3-fl -

1- Ani nonet hyl 12”"%” qm%@&gZWE*WPg‘V’HWhﬂpﬁY erange P?‘)S"Ca@F'Q
1- A t hyl d;
- A nonet hyl JATORE IR RERK ety TRIRaRaTE IR Idd: it
-1 AT nomet PKI % a- Am;r’ﬁ%rdgﬂ?} ammnpher)pmpaniaoamgﬁ@aadgoxy: ic aci g

m none i f| uoro-phenyl)-cycl opropanecarboxylic aci
1- Ami nonet hgl ‘%"‘9" g?%‘ZMh@(dQ’Bm@éBF@% p&%@%!ﬁboxgl ic acid;
1-A t hyl - |
L At nomet ho .125'?‘@‘44"5‘9&9232%*&.% Phe) fRVBRBRS AR o ic il
1- Anmi nonet hyl -1ZAl(rﬁhdmuthyDQt(BFbedr()*p‘tlEﬂyI@-@F{On@m@mmw}thammﬂ 1

- Am nonet hyl - di fl uor o- benzyl

opr opanecarboxylic acid; 1
- Ani nonet hyl - 2= ff\mmrﬁeﬁyhgr(& fB’é’rﬁQyﬂhﬁnﬁ &WW‘FIQQK&CI d;
I~ Ami nomet hyl .12‘.\@%ﬂg*f&iéﬂ?ﬁg—E@%&’ﬁ%@‘@-%8‘%@%2%2@%% B RS

- Ani nonet hyl - 2-Adhidordefhylar(Q; zbamlzmld—phanvlrnydppﬂmé@amdch aeldy;
1- Am nonet hyl -2-12-(2-fluoro £hen -eth cycl opropanecar boxylic

1- Ani nonet hyl 12A{rmqmethyir8r(8 ﬁélqu-peewl) P%‘?@f‘?ﬂﬁﬂﬁgamy lﬁ@s‘@gﬁl,u c Q

1-A t hyl -2
1- Am Eggt hgl 15 Aﬁnér@l g.wggr uagpgmé HEF%‘MH:H&@ op ngg':fz(iS oxyI I C
1- Ami nonet hyl -i2AfndrAsthyilRE( B@dﬁhjbhﬁ‘—phéblyl%galb mpe:ﬂe@armwne@@roboxyl ic

1- Am nonet hyl -2-12- (2, 5-di f| uor o- phenyl ) - et -cycl opr gpanecar boxylic 4 3 0
NOV 2005 WO zdoAmmgﬁlyl -2-(2-fluoro- bengyl)~cyclopropanecarboxyllc acid;

1-Aminomethyl-2-(3-fluoro-benzyl)-cyclopropanecarboxylic acid

1-Aminomethyt-2-(4-fluoro-benzyl)-cyclopropanecarboxyiic acid
1-Aminomethyl-2-(2,3-difluoro-benzyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(2,4-difluoro-benzyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(2,5-difluoro-benzyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(2,8-difluoro-benzyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(3, S-dlﬂuoro-benzyt) cyclopropanecarboxylic acid;
1-Aminomethyl-2-[2- (2-ﬂuoro phenyl)-ethyl)-cyclopropanecarboxylic Q

acid; | '
1-Aminomethyl-2-[2-(3-fluoro-phenyl)-ethyl)-cyclopropanecarboxylic

acid; '
1-Aminomethy!-2-[2-(4-fluoro-phenyl)-sthyl)-cyclopropanecarboxylic

acid; .
1-Aminomaethyl-2-[2-(2,3-difluoro-phenyl)-ethyl)-cyclopropanecarboxylic

acid;
1-Aminomethyl-2{2-(2,4-difluoro-phenyl)-ethyl)-cyclopropanecarboxylic

acid;
1-Aminomethyl-2-{2-(2,5-difluoro-phenyl)-ethyl)-cyclopropanecarboxylic

acid;



PCT/ | B2004/ 000058 :
1- Am nonet hyl - 2-[ 2- (2, 6-di fi uoro- phenyl ) -ethyl)-cycl opropanecar boxy{l{i )vagiiy;
/1- Am nonet hyl - 2-[ 2- (3, 5-di f| uor o- phenyl ) -et hyl ) -cycl opr opanecar boxyl i ¢ aci d;
1 - Am noweéx 2eyd/ead3qret hoxynet hyl - cycl opr opanecar boxyl i ¢ agitB2004/000038

.1- Am nonet hyl - 2- phenoxynet hyl - cycl opr opanecar boxylic acid; 1 -Ami nom et hyl
-2-benzy|oxynethy| cycl o prop anecarboxyl ic acid; 1

- Ani nonet hyl - 2-Amiropheioy 2 £2-02 6)diflNGloosHaTANEB n@&wﬁr@pm@moxync

1- Am nonet hyl - 2- (2- phenoxy- et hyl ) - cycl opr opanecar boxyl i ¢ aci d
1- Ami nom8€ily| - 2- (2- benzyl oxy- et hyl)-cycl opr opanecar boxyl I C aC| d;

1A nomet ) < B BN S AR R b SRl oo
- Ami nonetalgid; - 2- ( 3- benzyl oxy- propyl ) - cycl opr opanecar boxyl i ¢ aci d;

1- Am nonet hyI 2. 2-bi s- met hoxynet hyl | opr opanecar boxylic aci d;
1- Ani nomet hyl zArzurmraefﬁwbaﬁ&@th@xmetwfr@y@ppW@@fﬁﬂxx peidaci d;

i monet ! - 3-SR RTR Y GLPRIRRER g&ﬁééyid?caztf’d Y
- Ami nonet hyl - Zrﬂmméﬁypﬂmz?ﬂoﬁ?ﬁﬁémyi-@ cloprsmpriRaasiyis yeid; aci d;

1- Am nonet hyl -2, 2- bi s- ( 2- benzyl oxy-et hyl ) -cycl opr opanecar boxyl I ¢ acid;

1- Ami nonret hyl 12Amingrge l-aéefm&ty\opsvwwl);chmr@pﬂ@paa@@avhfbwm c acid; 1

and 12 Am noner FYMIPrbBRE2RS ReREK SRR LR BB PRATEGE Lo 1 € acia
The phrase "l quamirdrgihyl- 242 -Bevegidvgrethyl)- cyabp&ﬁoa@bbaﬂwwm: hoidt cated, neans
a straight or branched al kyl group or radical having from1l to 6 car bon

ons, and i ndrdaiorRetiE; (Sévﬁtyuoxywpr@mdbwclopcqmaagyarquymjaw, i -butyl, sec
oot her e oMo RSP R BB Bra R AT o o
D i i St il
1-Aminomethyl-2,2- b|s-meth0)\ymethyl-cyclop|opanecarboxyhc acid;
1-Aminomethyl-2,2-bis-phenoxymethyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2,2-bis-benzyloxymethyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2,2-bis-(2-methoxy-ethyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2,2-bis-(2-phenoxy-ethyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2,2-bis-(2-benzyloxy-ethyl)-cyciopropanecarboxylic
acid;
1-Aminomethyl-2,2-bis-(3-methoxy-propyl)-cyclopropanecarboxylic
Q acid; | -
1-Aminomethyl-2,2-bis-(3-phenoxy-propyl)-cyclopropanecarboxylic
acid; and

1-Aminomethyl-2,2-bis-(3-benzyloxy-propyl)-cyclopropanecarboxylic
acid.

The phrase ‘ﬂlower allyl”, as vused herein, unless oiherwise indicated,
means a straight or branched alkyl group or radical having from 1 to 6 carbon
atoms, and includes methyl, ethyl, n-propyl, i-propyl, n-butyl, Fbutyl, sec-butyl,
tert-butyl, n-pentyl, n-hexyl, and the like.

The term “alkyl”, as used herein, unless otherwise indicated, includes
saturated monovalent hydrocarbon radicals having straight, branched or cyclic
moieties or combinations thereof. Examples of “alkyl” groups include, but are

not limited to, methyl, ethyl, propyl, isopropyl, butyl, iso- sec- and tert-butyl,

th



not limted to, nethyl, ethyl, propyl, isopropyl, butyl, iso- sec- and
tert-butyl, WD 20041065361 3 0 NOV 2005 PCT/ 1B2004/ 000058 pentyl, hexyl,
heptyl, 3-ethyibutyl, cyclopropyl, cyclobutyl, cyclopentyl, cycl ch&NV 2005
cycl ohep¥Q 20000#B@r nyl , and the |ike. The term "cycl oal giT/iB200mkenss '

ot herwi se stated, neans saturated nonoval ent carbocyclic groups containing
from3 to 8 carbons and are selected fromcycl opropyl, cyclobutyl,

cycl opentgentylcy bbrylex bpiyty G-etiaisutyl, cacldpoymil oocoigidbutyhe cyelopehadl koxy", as
used herein, ,unl Ess ohger i se i ndjcated, ans "alkyl-O', wherein "al kyl"
is as defF¥rRNeYb CYCIoBRRIVY MBI, ANgy '"r@roups i ncl ude, but are not

linited to, merRoXiometBatalOr ORfides DAHBIHisdAEA! Mibans ThEkEIM * one of

nore substituents”, as u rein, refers to a nunber 0 stituents that
equal s f rmonovalent carbecydlizi groupsuoetainihg $rdvst Bttoe8tcariporssi e d@sed on

t he nunmber of gvail abl e bonding sites, The ter "hal 0" and "hal ogen", as
used here?%“?dﬁal &95‘ SYROPIRYS %Vﬂﬁ Hyﬂ’eayéf)ﬁ%@&ge?ycﬁ?w . Cé’ﬁ'%%‘ﬁ@g’ bromo and .
i odo. Conpau tyi he formula I may contain chiral centers and therefore

may exi st i ne%k??(?ée},ént enanti onmeric and di astereoneric fornms. [|ndividual

i somers can beTldtariméadkdogy” kamusedrberadsuniess biteswige indidated,gnkahns on,

Ter s, can pe W i Ao moah
o cpar ot | BTG (BRI BRI 2t CRRDRISA S SHR” DIRHER | on
relates tpofiob BREARANOL INFRIEFIS n?élﬂoﬂ}d'r%ﬁ%)g,ﬁﬂg?&ﬂ?rb%t&fgn&ﬁqp% of the

formula I, both as racemc m xtures vi‘dual a onmer s and
di ast er eoi sner shetemutdne ocompoz sdisstitaatsiy ag uses heren aefersaocd t o al |

har naceutical c osj tions and t hods of treatnent defined above that
Eont ain o?”r@sﬁf B&MNemﬁgﬁ&%ﬁ%ﬁ9m@%F%F%@ﬁx%‘&ﬁtﬂlﬁﬁj_@?%oof the g
conpoundss st Qi kBbiolPadit n tRIKARIRIBE avafalOBRARAR ddd) the raceni o

m xtures o ese npounds, 1 e treatnent "vari o sorders or
condi tions. |nThe teamsathaldie andnfielogen’ofad asedl beteinf uhless ofhegwiseon are

ool ts wi t HORA. SRk e AR BSPBAHAT efds. Al T hough such sal ts mist be

Compounds of the formula | may contain chiral centers and therefore
may exist in different enantiomeric and diastereomeric forms. Individual
isomers can be obtained by known methods, such as opiical resolution,
optically selective reaction, or chromatographic separation in the preparation
of the final product or its intermediate. This invention relates to all optical
isomers and all stereoisomers of compounds of the formula [, both as racemic
mixtures and as individual enantiomers and diastereoismers of such
compounds, and mixtures therebf, and to all pharmaceutical compositions and a
methods of ireatment defined above that contain or employ them, '
respectively. [ndividual enantiomers of the compounds of formula | may have
advantages, as compared with the racemic mixtures of these compounds, in
the treatment of various disorders or conditions.

In so far as the compounds of formula | of this invention are basic
compounds, they are capable of forming a wide variety of different salts with
various inorganic and organic acids. Although such salis must be
pharmaceutically acceptable for administration to animals, it is often desirabie
in practice to initially isolate the base compound from the reaction mixture as
a pharmaceutically unacceptable salt and then simply convert to the free base
compound by treatment with an alkaline reagent and thereafter convert the
free base to a pharmaceutically acceptable acid addition salt. The free base

6



pharmaceutically acceptable for admnistration to animals, it is often
desirable in practice to initially isolate the base conpound fromthe
reaction mxture as a pharnaceutically unacceptable salt and trepNgyIshy

convert o tde@oészee base conpound by treatment with anp@kahdng J.,g:agent and
thereafter convert the free base to a pharmaceutically accept ab?e acid
addition salt. The free base 6 WO 2004/ 065361 3 0 NOV 2005

PCT/ | B20 r @@éﬂg} : ting the
aci d add??fr@%ﬁ???cﬁﬁ Gb rnt]ngesgb‘\%\n?t a %%éggyy gﬁgéﬁwﬁﬁﬁggt%n@{iﬁﬁasegf orm
of the cogptawnebd with tahlaase;rmuhidoi&tﬁg tneninee bashdofmes thassompours! of

conpound are cordlng r ess of th resent .inventiopn differ
fromt helstF1B 8 OQQF MARNRET d-h?ef afB"‘?? e oM oE@W‘?QF”?’% REPAEh physi cal
properti ea:owh a® a%ﬁbé@éé bf Yhe gfré(sﬁirﬁ' ingehti Bifr fhyrﬂrt%%ﬁot%'spéﬁﬁﬂ; and the

i ke, but ot herW| se free Dbase e conmpounds an respective
aci d addiadidraddifien faaﬂtnk)rmsesomwhaallenmerltmn physiced egropertidse spele st

t t | t abl di t f. t basi
conpound WAy STl Shiele hErosspipRe e e ik 0 Stfieftiet st oxi <
sal t's derpaR0forherri w eeegﬂoanag A thee *ae@;fecwg a%ﬂﬁ%@cﬂs'gﬁn sAltibints 3@108ph0r ic,

sul furic, hydrobromc, roi odi c, hydrofluoric orous, the Iike,
as well emnvaigntfosammwerof\ﬂwpfeaem ongation. aci ds, such as aI i phat i ¢ nono-
and dicar boxy|£| c_aci d kan0| c.aci al kanoi c

aci ds, al kaneohdimna 'H@'PV aﬁéﬂ%ﬁﬁﬁeﬁagéﬁée%‘ﬂ gt saltsn® artB %E’O@z‘(‘}slul foni c
aci ds, et | Sﬂﬁﬁﬁk' #86#uf ik HE maﬁ{ddldﬁf e fp?é@er’_tlﬁﬁfl%rf ﬂ‘ﬁ Pndhtd:at e

sulflte nitrate, osphat e, nono rogenpho ate
ogesaitsodphmda frumttamgasmaclels sq;;h apwum:rbelulenc;c hltm:u pbospmmm de,

+8di de, { trifl t.at t | at t
ol o, Sl Bk nutre ot SFERBHE. AP REE R SR R S

mandel at eyelp pRARRE saﬁ@ldyrmeen?&ﬁt& anfEeACYS barAPak %l pRbfE heRENZRRt e,
pht hal ate, benzenesul fonate, tol uenesulfonate phenyl acet ate, citrate,

| act at e, draamth actdsapbenylmtblsahé@d: Iall@muceacndadhytﬂu@xyua{banmm aolds

cont enpl at&d ar.e. sal.t.s of g nat and tt(] ke and
ol uconat ckgaRtiBic,AghS, 8oyl %5 Blanglitcend auPahaioBY aflS
" Phar macegiéi¢ ahitSahis incluble Sifdiapyasufse; btsll%té, &eitfke, bisulfite, mtrate,
phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate,

pyrophosphate, chloride, bromide, iodide, acetate, trifluoroacetate,
propionate, caprylate, isobutyrate, oxalate, malonate, succinate, suberate,
sebacate, fumarate, maleate, mandelate, benzoate, chlorobenzoate,
methylbenzoate, dinitrobenzoate, phthalate, benzenesulfonate,
.( toluenesuifonate, phenylacetafe, citrate, lactate, malaie, tarirate,
methanesulfonate, and the like. Also contemplated are salts of amino acids
such as arginate and the like and gluconate, galacturonate (see, for example,
Berge S.M. et al., “Pharmaceutical Salts,” J. of Pharma. Sci., 1977,66:1).

In so far as the compéunds of formula | of this invention are acidic
compounds, they are all capable of forming a wide variety of different salis
with various inorganic and organic bases. A pharmaceutically acceptable
base addition salt of an acidic compound useful in the method of the present
invention may be prepared by contacting the free acid form of the compound
with a nontoxic metal cation such as an alkali or alkaline earth metal cation, or
an amine, especially an organic amine. Examples of suitable metal cations

include sodium cation (Nat), potassium cation (K*), magnesium cation



In so far as the conpounds of fornmula | of this invention are acidic
conpounds, they are all capable of formng a wde variety of different salts
with various inorganic and organic bases. A pharmaceutically accepg &by Qs
base addMmO Wm/eABar of an aci di ¢ conpound useful in the pethesho9bedosse present
i nvention may be prepared by contacting the free acid formof the conpound
with a nontoxic netal cation such as an alkali or alkaline earth netal

th & etal catio al i et al
et al el Gne: AR RRACET L iR R ExATPIE of A Ao 10 T gnesi um

cation 7NWO-@iBeArdetiyfehadidmiNey 2€Ml6rophéddih82 0 hdliie 05 dii¢iHand)amieel ci um
cation (Ca2+') and the |ike. Exanples of suitable am nes are
N, N - di béisygiobekylreviesl albyleasdiamibeo p-aethyiglucamine nand precwinadsesi ne,

di cycl ohexyl am e .am N net I | ne ocal see,
for” exaniat s eRdPe, BbRe.cBGRLET A7) I o SRHOA oot et BRORRIdE ¢
conpoundcos@buhdiusefiianthé mesthell dfhBe Presaittinloman iy bayprosatepar ed by
contacting the free acid formof the conpound with a sufficient anpbunt of a

desi red BaB@cting phedieseaciddosnl of the esmpewnd avith ansuifigigAhamourioffa ee aci d
f f d ' h f.oF

formed wiPRrGRTRSEN8 ATRNuBE sERRICRYE e RionaF ndithel " TuBdis, (R0 The
conventi girel ofBR@fomddend 1efy Bel fedepiritedf by RONENPQUINES sHBdbkh da) the

met hod of the present invention differ fromtheir respective salt forns

sonewhat fermase mithi anpagisi ead jsatling ithe fragciacid of othgbremppung ifs the

cqui val eprYeEREr e, Sne e ol ifis FofnepbPRiRtubBe  MHE7 Indle
i nvent i omethb@ &F aRENprdsevie Thivemic Sdlﬁéﬂcfidtﬁeméiﬁg*eg?é@wd saliaheinhed éq

conpounds, which are identical to those recited in formula 1, but for th
fact thaSoBwvhat inmeariaiambysical propsslies stchyasa aolbdily. nerystal séiclitreni ¢ mass

*h hat or YGREGopKitk, 858 he HETANCORBRILE FR°Saf AR MBS W B ¥ 40 or
t he presegdpedting $iel atid forpuigesss ot Pieesesénhindentiem, car bon, nitrogen,

oxygen, phosphorous, sulfur, fluorine and chlorine, such as 2H 3H, 13C
11C, 14C, 15N, Tha gwesanianventon gise, inckdesiigptopigailygbelied copmaungs) v .

Conpoundg;oly, LRE iRLRRENM o those recited in formula I, but for the fact that one or
more atoms are replaced by an atom having an atomic mass or mass number
different from the atomic mass or mass number usually found in nature.
Examples of isotopes that can be incorporated into compounds of the present
invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, sulfur, fluorine and chlorine, such as *H, °H, "°C, ''C, ™*C, ™N,
180, 10, *'p, *p, 33, ®F, and **Cl, respectively. Compounds of the present | s
invention, prodrugs -thereof, and pharmaceutically acceptable salts of said
compounds or of said prodrugs which contain the aforementioned isotopes
and/or other isotopes of other atoms are within the scope of this invention,
Certain isotopically fabelled compounds of the present invention, for example
those into which radioactive isotopes such as °H and "C are incorporated,
are useful in drug and/or subsirate tissue distribution assays. Tritiated, i.e.,
®H, and carbon-14, i.e., '*C, isotopes are particularly preferred for their ease
of preparation and detectability. Further, substitution with heavier isotopes
such as deuterium, i.e., *H, can afford certain therapeutic advantages
resulting from greater metabolic stability, for example increased in vivo half-



I nvention, prodrugs thereof, and pharmaceutically acceptable salts of sai d
conmpounds or of said prodrugs which contain the aforenentioned isg

and/ or other isotopes of other atons are within the scope of thi s |nven |on.
Certai n ma@b@woéaki y | abel | ed conpounds of the present Joor
exanmple those into which radi oactive isotopes such as gﬁlﬁ%bg@&]gre
incorporat ed, are useful in drug and/or substrate tissue di stri butlon
assays. Tid bt faibod d8sage AhuiRAeRS/RRY Hhcel nfay pd

parti cul ar y pr&;jc rred ?gor ?)él‘iuuell r ease Of prepar tPoﬁQ J?%tet ecta |I|ty

Furt her, cirobewstaneeson wit h heavi er isotopes such as deuterium i.e., 2H, -

R Tt A A S e TP RARLR L AN
PCT/ LB20Q4n0HEHSR indSvabd fBrHs afb %ﬂae&eséﬁﬂféd ﬁd’Fﬁﬁt $nc§}9@in%g%§ted”ay be
t he conpou

preferred in some circunstances. 11 Certain of seful in the
met hod offotie presganeiahy émg i splvatedn femmst inctudingohydiaded f torms, aarenel | as

sol vated for i,ncl udin ydrated , forns. In ge e so] vated forms,
el ud ngRpntdd ianded faiRs S, afd Miendst, EBE, Shcampessee Wi, o

I nt ended tﬁ@SQ@pgapmggﬁt iWybfRlidh. the scope of the present invention. The
effectiveness of an orally adm nistered drug is dependent upon the drug's
efficient tra in

ent er o- hepatlg%(%?éfzeu?ﬁ% ﬁ%ﬁs B?)%ugs h%mgﬁééiéﬁ‘%@g @@% bé?ﬁtt%r{ntﬁee?al

admi ni st rcaug’snefficient emsgbfteattmss theamugosair epittedieinp lansiits malf)miyl fre is

considered. too emcall nodi fied into a prodrug form A
prodr ug I@t%rod?wﬂpha@nqﬁ%tl rﬂ@ﬁ@m@é‘i ﬁ"%cﬁf? ctiye arffterayP¥ENIYAbL| ogi cal | y

mact i ve ffmihistrafibh ‘E)u‘?ie-s%%‘[1 ve Ay Gihdge lQ?mQ%I@ﬁ*@qs %nSiHBEEof i ed by
e or nore enzymatic or ot I'n Vvi'vo proce ses to the parent oactive
form Thiteoshert) alylbe cimjmbaéyjrrctrdlimd into prvddiug, fosmoul d have a different
phar macoki netic profile than the parent drug, enabling easier absorptlon
across the mnu I r r ility,
GOTRbURL SNEIdB 1 BP ST nd LhbRfH AR daImag sl |

i nproved system'c St i NCTreasé In
exanpl e) .biclogically inactive at its site of action, but which may be degraded or

modified by one or more enzymatic or other in vivo processes 1o the parent

bioactive form.

This chemically modified drug, or prodrug, should have a different
pharmacockinetic profile than the parent drug, enabling easier absorption
across the mucosal epithelium, better salt formulation and/or solubility,
improved systemic stability (for an" increase in plasma half-life, for example).

0(' These chemical modifications m’éy be, for example:

1) ester or amide derivatives which may be cleaved by, for example,
esterases or lipases. For ester derivatives, the ester is derived from the
carboxylic acid moiety of the drug molecule by known means. For
amide derivatives, the amide may be derived from the carboxylic acid

rnoiety or the amine moiety of the drug molecule by known means;

2) peptides which may be recognized by specific or nonspecific
proteinases (A peptide may be coupled to the drug molecule via amide
bond formation with the amine or carboxylic acid moiety of the drug

molecule by known means);



These chem cal nodifications may be, for exanple: 1) ester or am de
derivatives which may be cl eaved by, for exanple, esterases or ajddﬁ@sz@ For
ester derivatives, the ester is derived fromthe carboxylic aci §/.of '
t he drugweoloegedsasiby known nmeans. For am de deri vati vepcThiBtodsiches my be
derived fromthe carboxylic acid noiety or the am ne noiety of the drug )
nol ecul e by known neans, 2) peptides which may be recogni zed by specific or

nonspeci f3)c  plevivatives ahal Acpemiuislie B\ Ritec ofipiatidnt thrbhghdimdgnisidnecul e vi a
am de bond formation with the am ne or _carboxylic¢c acid noiety of the drug
mol ecul e by kri§l@rtionia progireg torRoyr megified iogiiea fees 381 PCT/ | B200- 1/ 000058
3) derivatives that accunulate at a site of action through nenbrane

sel ecti on)of Gy @fhbBalion & @rtomodi fied prodrug form or 4) any combination
of 1 to 3. Currént research in animal experinments has shown that the oral

absorption of certain drugs may be jncreased by th reparation of "soft"
quat ernary sal ‘é’feﬁfhéeﬁﬁﬁig'érﬂalaﬁ’@ﬁi eXPeNMaH ghas %‘@M HehtBen&9 sal t .

Since.  UHSRSIGHO 6 oA RS0 ap He horBaed Y W BiBhdatioh 687! case the

active rug upon ol'ysis guat er nar ave usef physi cal
properti epatenmpay sdltsvi The quberbayi saltlisugrmedi a Sscftll quateivdrg saticdings | i ty may
be increased conpared with other salts, such as the hydrochl oride, but nore
i npor t anturdikerrormey duatamary salteasqyl, FLBIAEHgYm bfcarhecldasey the mantivee

i ntestine. Increased absorption is probably due to the fact that the "soft"
quat er nardrug slponHysirglysisact ant  properties and is capable of forning

m cell es and unionized ion pairs with bile acids, etc., which are able to
penet rat e t he “‘Boftéspiabemagp salte haven uasfe physicaltpropestiesTeempacstt with af t er

absorpti i s.rapidly.hydrol yzed w f.elease of the active rent drug
Pr odr gs 0P et ey P SR e Solbittf eFai e erante o SemEaEhL g i e ®
i nvent i onthEF e8ks! A5 s 30 thydFoldfioRdE BMOMdré Impbeadf thdrBahaimo ok . Drugs
of the Future, 1990; 15(4) : 361-368). The last two citations are hereby
i ncor por dnealsgd ralfserpliiare of the drug from the intestine. Increased absorption is

probably due to the fact that the “soft” quaternary salt has surfactant

properties and is capabie of forming micelles and unionized ion pairs with bile

acids, etc.,, which are able to penetrate the intestinal epithelium more

effectively. The prodrug, after absorption, is rapidly hydrolyzed with release of

the active parent drug.

Prodrugs of compounds of formula | are included within the scope of
this invention. Prodrugs and soft drugs are known in the art (Palomino E.,
Drugs of the Future, 1990;15(4):361-368). The last two citations are hereby
incorporated by reference. !‘ ,

Certain of the compounds of the present invention can exist in
unsolvated forms as well as solvated forms, including hydrated forms. In
general, the scolvated forms, including hydrated forms, are equivalent fo
unsolvated forms and are intended 0 be encompassed within the scope of

the present invention.

This invention also relates io a pharmaceutical compaosition comprising
a therapeutically effective amount of a compound of the formula [, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier.
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Certain of the conpounds of the present invention can exist in unsolvated
forms as well as solvated forns, including hydrated fornms. In geﬁé}rlﬁw, 10he
solvated forns, including hydrated forms, are equivalent to unsolvated
forms angv@sm@spedzended to be enconpassed within the sc /ﬂiztm}/(ﬂ;ﬁoﬁﬁr esent

I nvention. This invention also relates to a pharmaceutical conposition
conprising a therapeutically effective anount of a conmpound of the fornula
|, or a - phar mgeyhiERldry AR&E o8k QoSal indifd &if trodiity 3 RII3sRE eyt i cal |y
acceptable carrier. 10 3 0 NOV 2005 WO 2004/ 065361 PCT/ 1 B2004/ 000058 Thi s
i nvent i orcoadiienrasiected fram dainweissditisicks, epilapsy, aspledr,.dgenesal asorid; ti on

selected fr faintness atfacks, epile ._asphyxi a, .general anoxia,
hypoxi a, @Blgg'lgl’ S(PB? (fc?rgp{@,"%ﬁr Aii?rlfﬁ?q'tl?p ﬁ?%lprfnﬁ{y’uh??d %é%fﬂ'r'?r 56 _ ,raﬁerebral
I schem a,jséHdmile dtioke! UaEREinghtpBhREmbole StrbRKe fodaPCidgbhépeglobal 9l obal
i schemia, transient cerebral ishema attacks and other cerebral vascul ar

probl ens ig@wsnipariransient ceiedilaishesiaecaitacksuendasthar parcbent ¥assidar goi ng
carotid endarterect r..Qth ascul.ar _surgi,cal .procedures.,in _general or
i agnost 000 AERT R ee 1 el AR e Rt ML A5 BB ot BeliD " ausea
by t hi osejHr6wd RadhHerecteiny GiZeiHer G/aatliar aifigieal pRocduYas Gl inedaiser der s due
to acute or chronic cerebrovascul ar danage Such as cerebral” infarction,

subar achriiagnosiientschlag sutgical reeedures stehnasi angiographl, | crapmpeagsatl

adm ni ster| to. a | in.need of such treatnment a therapeutically

o fect: varbentnEr Rty soBSar Cret aridsbi Vastuntrisabaete B 1)
accept ablig gelite bhejfieehic déveBrdvaselldr ofamhge $RIHRLRS chetralMRifARdionl treating
a disorder or condition selected fromthe group consisting of neurocardi ac

@sor der ssubacachnoid hagnaershagen ©r ssaTebd  cetlama gend dnsymap €onpisinGensi ti ve

Sevontar yARhg ARy 1BYASEMRRR" 11 HANE s AR 4 "PebiReRl, T 2
admi ni st esffeigivé CaoufiBroTal EdmPesed af it Hofmglat Mmest aaphwmﬁ:an@: :

effective anmount of a conpound of the formula I or a pharnaceutica
accept abl acceptable palt dagreof. :

This invention aiso relates to a method of treating a disorder or

y
y

condition selected from the group consisting of neurocardiac disorders such as
neurocardiac syncope, neurogenic syncope, hypersensitive Carotid sinus,
neurovascular syndrome and arrythmias including arrythmias secondary to
gastrointestinal disturbances in a mammal, comprising administering to a
‘mammal in need of such treatment a therapeutically effective amount of a
compound of the formula | or a pharmaceutically acceptable sait thereof.

g This invention also relates to a method of treating a disorder or

Q condition selected from acute pain, chronic pain, pain resulting from soft tissue
and peripheral damage such as acute trauma; postherpetic neuralgia,
occipital neuralgia, trigeminal neuralgia, segmental or intercostal neuralgia
and other neuralgias; pain associated with osieoarthritis and rheumatoid
arihritis; musculo-skeletal pain such as pain associated with sirains, sprains
and trauma such a's. broken bones; spinal pain, ceniral nervous sysiem pain
such as pain due io spinal cord or brain stem damage; lower back pain,
sciatica, dental pain, myofascial pain syndromes, episiotomy pain, gout pain,
and pain resuiting from burns; deep and visceral pain, such as heart pain;
muscle pain, eye pain, inflammatory pain, orofacial pain, for example,
odontalgia; abdominal pain, and gynecological pain, for example,

dysmenotrhoea, labour pain and pain associated with endometriosis;

11



This invention also relates to a nethod of treating a disorder or condition
sel ected fromacute pain, chronic pain, pain resulting from soft t'zi)s % ﬁ'ﬁnd
peri pheral damage such as acute traunm; postherpetic neuralgia, o i@ t%@ .
neur al gi w0 tw#/gdasinal neural gi a, segnmental or intercost @cTAgdoalodsis and

ot her neural gi as; pain associated with osteoarthritis and rheunatoid
arthritis; nuscul o-skeletal pain such as pain associated with strains,

sprai ns santhtdgenicBaili Pairk asEoOERA Wit Asives AhdaboPaammagee BuERlassaiMous
system pain _such as .pain due to spinal cord or brain stem damage; | ower

back pai Assogjalesh with, peréitarnl parve dispsderscifar epamplay Rarenestrappigntot ony
pai n, go PR Duiard i ti f SHpe [ a hseeral. pain,
such as Iie\((;ljr ? I'e{&gllar!; Bgr)ﬁqgc&"h%g’ﬁ%’, preg&/%e e{psgg}ﬁ‘%qégfwgwgr %ﬂ‘l&)é]ﬂ%ﬂ&ér k‘?aei al
pai n, fodoakaumle, neatsmaal @i aasabitiem diabefiai ﬂeuﬁiplhﬂgy,nmhﬁlﬁhéﬁsg)ypai n, for
exanpl e, . dysnenorrhoea, |abour pain and pain associated wi th endonetri osis;

11 WO 200ussgdssurgpathnoscisonepplis Ang It epets sessalgia gavpieabiacial pain

associ at ed: W d g S DAl n, . ' i.1 h
per i pher SEhchgufbtf: 0fe Bk R0 Sna°H R kTRl DGR N
pl exus awetpitanseunaddia, ssgnehsil e inicrdostalnte waluia aHIV elatéd nedeidiayr eux,
neuroma, or vasculitis; diabetic neurapathy, chenotherapy-

| nduced. aadr bR Hplated nesrABiaseand alhar pestalsserallodyBi, dnmesalossimi cal

nour al gi it el JiBRRtRL Belr (Rl CaGea @Rl hndiRo RN B GE™

rel at ed pRYEROGHMS pai) bracidd plekas adulsRw, plagh assedigicef With rastiisyl IBhss;

al I odyni a, hyperal gesi a, . burn_ﬁain, i di opat hi c pain, pain caused by

chenot hepyicnardian egsosatachwih gallsisagenorjarfiasspdily, cyeainalaphplissRus ﬂ]
avul si on, Lt | at ] restk d ' | jated wt
gal | st 0né’g%@@gﬁ%@ﬁ'ﬁﬁ%’h%ﬁ??‘%ﬁﬁ@% | s%‘a%ér}hgg%lpﬁ@?gpal sm%g{r urem a
or Vit anipeuigidibicgrain essociated aitatdiirciname, ofien refirapaé bscapabnpagsoci at ed

wi th carcinoma, often referred to as cancer pain, . phantom!inb pain,

f unct i on&hastaIB i IPaiiy| HNCHRNR Abdeminal daii Mgaspghai REUARG MIGRIBS m gr ai ne

I e e A

maxi | | ar yehsomios tpasien paecadackeyl tsimgs f headache and cluster headache;
temperomandibular pain and maxillary sinus pain; pain resulting from
ankylosing spondylitis; pain caused by increased bladder contractions; post
operative pain, scar pain, and chronic non-neuropathic pain such as pain
associated with HIV, anthralgia, vasculitis and fibromyalgia in a mammal,
comprising administering to a mammal in need of such freatment a
therapeutically effective amount of a compound of the formula | or a %
pharmaceutically acceptable salt thereof.

This invention also relates to a method of treating a disorder or
condition selected from mood disorders, such as depression, or more
particularly, denressive disorders, for example, major depressive disorder,
severe unipolar recurrent major depressive episodes, dysthymic disorder,
depressive neurosis and neurolic depression, melancholic depression
inciuding anorexia, weight loss, insomnia, early morning waking or
psychomotor retardation, atypical depression (or reactive depression)
including increased appetite, hypersomnia, psychomotor agitation or
irritability; treatment resistant depression; seasonal affective disorder and
pediatric depression;  premenstrual syndrome, premenstrual dysphoric

disorder, hot flashes, bipolar disorders or manic depression, for example,
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ankyl osi ng spondylitis; pain caused by increased bl adder contractions; post
operative pain, scar pain, and chroni c non-neuropathic pain such 78 NB I 7005 '
~associated with HV, anthralgia, vasculitis and fibronyalgia in a nmanmal,
conpri si W eleRigt ering to a manmal in need of such ”ﬁ/iﬁ%ﬂ-ﬂﬁooas
therapeutically effective amount of a conpound of the fornula ( or-a

phar maceutically acceptable salt thereof. This invention also relates to a

met hod of gfvcflé'tatlitﬁ\goﬁe‘fl,i Pﬁ:fcﬁﬁlr 1°djsor & Hdoegléls{ i@ddfséﬂfﬂér Sg'h?prders,
such as pressi on, or re particularly, depréessive disofders, for
exanpl e, aifeptive disordersicoaddekdisdaler arse viisrapive pehavior eisondent stnegsor

opr ossi dRatGR S aal ARSI @b ahdedbaiety SHch & BIEEhAKESE.
| NSOMI a,¢i&RfbY FEHIA ISk vitth fbrrn\grwl.ﬁh%@i‘aﬁgop%%@ggﬂﬂbiaawtﬁbﬁ?'

depression (or reactive depressio I nc appetite,

hyper sominisioryp of gramirp tdisoregi, t speaific phobiasr {¢.ghi $pagific tareaahgobizey] st ant
depression;. seasponal, affective disorder and pediatric depression;

or orenst PAGET SR HiSOriTe SORE PRAPIT RISRERIVe COMRUIFIE CISHSET 1 PiRSRes,

bi pol ar ¢ r i h&t- [ f e, 5 WO
Donal 065 e ?&%86@88%‘0‘3@@?%%5295? cgm%%@réggﬁb %?%%l%?%sl\@g?ﬁ%?aer and
cycl ot hyrand giresalitad amdalyotliabrdeafii aahawenali sompeisingcadishinistedngdoder and

di sruptive behavi or djsordey; stres rel ated,. somat i c di sorder nd anxi ety

di sor der MBI, B1eR PhRYGH HATERY @ Hargpadicallyzriectiyesemabnl f th or

W thout Qgai tﬁffthe?&?ﬁtﬁ&Wﬂfbg)ﬁﬁr&gﬁﬁﬁti%glg%&)b}ﬁtéﬁle%ﬁﬂ'tﬁer@bﬁorderz

speci fic phdbias (e.g., specific aninal phobias), socral anxiety disorder,

geci al phobi a, Thibspearitios adstpukkites tdi aomidihod sifr &reatingi @ odiderderi acl udi ng
Ost-traumatic stres I sorder and acute stress_disorder and generalized
anxi ety OGS, ﬁef? e‘?fﬂ ,t.["@or%‘i“i‘%iﬁﬁ"séﬂfﬂgni%ft é}qrﬂgﬁms é’er?ﬁ}f%ﬁ'g}f in need

of such tfieaHERNIscAIARRArGNS Y dreR! binef! ff%géhoftﬁ; agRufiers! for comEMguad of the

formula | or a pharnmaceutically acceptable salt thereof. This invention also

rel ates tsshixopbtenidrof disoedarsngehizdaiectier dinordersndigluginngledisordetsf r om t he
O oS Do g e LB SRrBS LRAAG I deof¥erS S cnats HidPaLiFid: 2N
to a general medical condition, psychotic disorders with delusions or

hallucinations, substance induced psychotic disorder, psychotic episodes of
anxiety, anxiety associated with psychosis, psychotic mood disorders such as
severe major depressive disorder; mood disorders associated with psychotic
disorders such as acute mania and depression associated with bipolar
disorder, mood disorders associated with schizophrenia; and behavioral

9__ disturbances associated with mental retardation in a mammal, comprising
administering to a mammal in need of such treatment a therapeutically
effective amount of a compound of the formula | or a pharmaceutically
acceptable salt thereof.

This invention also relates to a method of ireating a disorder or
condition selscted from the group consisiing of sleep disorders such as
insomnia (e.g., primary insomnia including psychophysiological and idiopathic
insomnia, secondary insomnia including insomnia secondary to resiless legs
syndrome, Parkinson’s disease or another chronic disorder, and transient
insomnia), somnambulism, sleep deprivation, REM sleep disorders, sleep
apnea, hypersomnia, parasomnias, sleep-wake cycle disorders, jet lag,
narcolepsy, sleep disorders associated with shift work or irregular work

schedules, deficient sleep quality due to a decrease in slow wave sleep caused
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schi zophreni form di sorders, schizoaffective disorders, delusional disorders,
brief psychotic disorders, shared psychotic disorders, psychotic disorders
due to a general nedical condition, psychotic disorders with del usi3dhi¥0¥o2005
hal | uci naDi2omeesmubst ance i nduced psychotic disorder, ppyshgivosospigodes of
anxiety, anxiety associated with psychosis, psychotic nood disorders such as
severe mmjor depressive disorder; nood disorders associated with psychotic °

di sor der py sweficafos Wr CothBNisaupdts, el eafdrosicapsaisbriced i AhmbhRahar
di sorder, nood disorders associated with schizophrenia; and behavi oral

di st ur baReBPIigHg ANBIBBIRING Werd amammal dat ineed Pfa spahmdleatenpr asi ng

o fect  vaoifdedfaly "B, OS2 EPnbolRREr 4, iaFRARCY: PEor |
accept abbaaﬁﬁmemmpp@&geﬁab@ sdlivdirésmn al so relates to a nethod of treating

a disorder or_ condition selected fromthe group consisting of sleep
di sorders sucHhigsinveRtiomalse (adaigs, iopa imethgd| ¢fJpeigiaginchslomd maye sleep

neom aDdchiE Joub rBREoregsetRRioTe. PRI Skiech BEhAuboC, "
anot her alnffisteritigster &l @umaansutsjeanil B&&d of BEERMIaRimene BNtk RiBallg! eep
deprivation, REM sl eep disorders, slee apnea, hypersomia, parasomi as,

sl eep- wakHeeing araewtr abras conpounsy of iher tamayay! of| aephamsaeeidiclissoci at ed

with shif LKy OL il &t | ar work schedul es, deficient sleep quality due to
a decrea?«%c‘%ﬁa@eowlb\g\?ggéh eep caused 13 WD 2004/ 065361 3 0 NO V 2005

PCT/ 182004/ 004§ iRverdtRM afid qBRIeS 1Bt BeM&RYHCES trarilihgoahelisditigeprdi sor ders
in a mmml, conprising admnistering to a manmal in need of such treatnent

a theragendiionl isplesteccrowe theogieupt cangisinduetl tIspitaéonyordiseasas,or a
et hod of ooyl RRERERSTdl b oG ampRls sl e 20 s *°
secr et i obisfruétivel Evivabiizehs6 OMpohchditheunttinia) Thednio dbionchitizUraatisubj ect in
need of such treatnent a therapeuticall effective anmount of a conpound of
t he f or mibsesis,opdl prRgipiratasyt fisiless syrGemeabpedshranahrepasm; cough,
whooping cough, angiotensin converting enzyme (ACE) induced cough,
pulmonary tuberculosis, allergies such as eczema and rhinilis; contact
dermatitis, afopic dermatitis, urticaria, and other eczematoid dermatitis;
itching, hemodialysis associated itching; inflammatory diseases such as
inflammatory bowel disease, psoriasis, osteoarthritis, cartilage damage (e.g.,
cartilage damage resuiting from physical activity or osteoarthritis), rheumatoid
arthritis, psoriatic arthritis, asthma, pruritis and sunburn; and hypersensitivity
disorders such as poison ivy in a mammal, comprising administering to a %
mammal in need of such treatrhent a therapeutically effective amount of a |
compound of the formula | or a pharmaceutically acceptable salt thereof.
This invention also relates to a method of treating & disorder or
condlition selected from the group consisting of neurodegenerative disorders,
such as Parkinson's disease (FD), Huntington'’s diseass (HD) and Alzheimer's
disease (AD); delerium, dementias (e.g., senile dementia of the Alzheimer's
tvpe, senile dementia, vascular dementia, HIV-1 associated dementia, AIDS
dementia complex (ADC), dementias due io head trauma, Parkinson's
disease, Huntington's disease, Pick's disease, Creutzfeldi-Jakob disease, or
due to multiple etiologies), amnestic disorders, other cognitive or memory
disorders, and behavioral symptoms of dementia in a mammal, comprising

administering to a mammal in need of such treaiment a therapeutically
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This invention also relates to a nethod of treating a disorder or condition
sel ected fromthe group consisting of respiratory diseases, parti C#j'h?d'f]llyl 05
those associated with excess nucus secretion, such as chronic obst UCtIVg
ai rways efeaaw8es3or onchopneunoni a, chronic bronchitis, Fé’ﬁi}izﬁomf(}b&%os' S,
adul't respiratory distress syndrome, and bronchospasm cough, whoopi ng
cough, angiotensin converting enzyme (ACE) induced cough, pul nonary

t uber cul I SIC it titis,

at opi o dor e R o e ol | T R o RallE
henodi al y@cgpme)salaﬁlweoi ching; inflammtory di seases such as inflammatory

b [ di , I as). t rthrjt til . 0., til
danmge r osur ¢ TS 1 PYBRTAT IS8 TP Aa F sro Bt cBRHaT TG, &) dfs%r@arna oid
arthriti sgongiitehi 8dlb6ted fidthi thbSgroad tddmisting &' DbWA' @@%cﬁ‘éﬁl@” o%pr S ng

hypersensitivity disorders such as poison ivy in

admi ni st exindeome, ahypeatension, nhaeaiomleslswmostop@mmt neutdma,aﬂmmgrcal |y
effective_a nt, of onpoun la | ar_a phar eutically
accept abl%mg%lfL ?YP&IEBPEV%?E‘J&?@%PFWS& ?é"?%rlﬁé‘? a3 qr%lqgngg(ﬂﬁ%regf treating
a di sor depfciility CqBebk | @W@Qlt@i'&e‘i‘jy%fréﬁhﬁ(v ”ﬂﬂb‘p t@ﬁﬂ@iagté%ﬁnt to
neurodegeneratlve di sorders such as arkl on S ase

Hunt i ngt dryperkpidemise (\Ilﬂsa)d@’tlﬂlné\l fibroising ' and dcsﬂm\ (@(Bpaseiel ewchmas denenti as
(e.0., sen denent i zhei ne denenti a, vascular
denenti a, Sﬁ-ﬁrf?df"ﬁgﬁtqa ﬁ?%‘ﬂoﬁré"’r"érﬁ??céo"%'%§m{j}é/%%‘?ﬁ a8es( Sdenenti as
due to hegghitga Rar kKnas e S € untih NGt GRadintil S vsp K's

di sease, ag)r(fl‘qelut Z;H;@gatu Jakggl di syie\naasdgr Or%éa%é; tt(I)lll mgj ?ﬁ%l gfaelt i ol ogrl{lg

gRnestic aﬁimmsjemg t@t laemamgrailtlnvee@d olesucly trelattmmﬂeastheaamiemwm or al

S npt ons a_manmmm mpri sin dm nisterin toa i
need of soIReAMILAL "o anerapetnf ot iy farauf’ R Zosbenerotukelisser

PCT/ 1B2004d4p04H6 saftfiéidoye amount of a conpound of the formula | or a

phar maceut i cal I%/ acceptable salt thereof. This invention also relates to a
met hod of treathigginyeaticaralep twiatesotaiia irathosl eftieeatindom whrordeio op

henat opor Eaftlior, §efieR O, b He™isine S U BB SRR s a5
peri odont g@ly @ysegpirohRiIOesmOheviid)dvarmal ddrjentiRftis, and the like; and

ophthalmic conditions associated with cell proliferation such as proliferative

vitreoretinopathy in a mammal, comprising administering to a mammal in
need of such treatment a therapeutically effective amount of a compound of
‘the formula t ora pharmaceutically acceptable salt thereof.
This invention also relates to a method of freating a disorder or
9} ~ condition selected from the group consisting of autism, attention deficit
hyperactivity disorder (ADHD}, angiogenesis (ie., use for the inhibition of
angiogenesis), Reiter's syndrome and anthropathies in a mammal, comprising
administering to a mammal in need of such treatment a therapeutically
effective amount of a compound of the formula | or a pharmaceutically
accepiable sal thereof.

This invention alse relates to a msthod of ireating a disorder or
condition selected from the group consisting of substance-related disorders
arising from the use of alcohol, amphetamines (or amphetamine-like
substances) caffeine, cannabis, cocaine, hallucinogens, inhalants and aerosol
propellants, nicotine, opicids, phenylglycidine derivatives, sedatives,
hypnotics, and anxiolytics, which substance-related disorders include

dependence and abuse, intoxication, withdrawal, intoxication delerium and
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infertility, reflex synpathetic dystrophy, hepatitis, tenalgia attendant to
hyperli pi dem a, vasodilation, fibrosing and coll agen di seases such ag) qu 7008
scl eroderma and eosinophilic fascioliasis; and vasospastic di seases suc '
angi na, Wgpauedieand Reynaud' s di sease in a mamal, coOnNPCT/ABING4/000058
admnistering to a mammal in need of such treat ment a t herapeutically

ef fective anount of a conpound of the fornmula I. or a pharmaceutically

accept abivithdavial tdeteriah; antliidiglivandisotesl Beotvin@headictiong tolchadiops treating
a disorder or  condition selected fromthe (K;r oup .consi sting of ophthalmc
€

di seases\@de @%Ct'oﬂ‘ﬁyt%ﬂ@"@'ﬁﬂr%% ot peelt V%l@@"@"@fé‘} Al A dBAIRek i viti s,
and the bbﬁlﬁr@lﬁgd adPRflidha) r{BeCtoCCH‘drh%hﬁﬂél 3ESekat o WiEH GehimBhP!4Teration
such as ative Tt reoret nopathy in & ramval D oconpris Ry

admi ni st ﬂ"ferageutm:aay meffeeiive ramosetd o@fascmhpbuaat ok nthea fodmulapéubi cal | y
effective anount of a conpound of the formula | or a pharmaceutically
accept abPEa@%ﬁlQel{tﬁéHEéépceﬁtﬁp? $HBeIeYn al so relates to a nethod of treating.

2 disorder orneORdeh SREGHEhd TOM NBILPUR H28TAG1 A GsBladiubE ST

attention deficit erac genes S ., use

for the cohuhbmrhl (Sl@lew’tedam@mgemsmc)up Reohastnﬁ smdrmmmnanobwmrrdampathl es in
a mammmal , yrising. admnistering to a manmal, in need of such treatnent a

t her apeuﬂ?ﬁw yating @%Qﬁ&?é SHEIMAS @UIHP@O%WSOW$)1@%@%Y|@13¢G@I a
phar maceg&[epoag‘% YAngﬁmthrﬁQIln?nacia&Bm@ ngml]’_\hé ?rlh %fhgl%lﬁlﬁxpﬁ’l lﬁ%}gt es to a

net hod of "tréa di sor der t|on

consi sti ng sath sn&mm<—a tiedrapedtichiyositeutive amo@mngnffa eonigunds ef ®he al cohol ,
anphet am nes (or anmphetam ne-1ike substances) caffeine, cannabis, cocaine,

hal | uci n&yensa | PHEQWF@CQHHC%M%@PHW @9@!11%{@9& ni coti ne, op| oi ds, %
phenyl gl yci di eg AVSALLY SSiso S %@tgév Hﬂat bF Sr zﬁ@g %méﬁs% ddf GF, Whie

subst ance-rel a dirsorders i nc depen ence an OXI cati on,

wi t hdr avebndilion slectid fromdrb eroupTeansistiy GF SbrbEb@a85e AR AIRAGE L
PCT/ 1 B200Q4/ 000058 wi t hdrawa| del erium and addi cti on di sorders i nvoI Vi ng
addi ct i ofBayal@Ray | #EaN ( o IrMUNGERAIGENCYNs VITHS ga i) ng Ideetiansher HRGdi ct i ve

behavi or $hebthfAofRRYR dissociative disorders such as body dysmorphic disorders;
eating disorder such as anorexia and bulimia; ulcerative colitis; Crohn's disease;
irritable bowel syndrome; chronic pancreatitis, chronic fatigue syndrome; sudden
infant death syndrome (SIDS); overactive bladder; lower urinary tract symptoms
of overactive bladder; chronic cystitis; chemotherapy induced cystitis; cough,
angiotensin converting enzyme (ACE) induced cough, itch, hiccups,
premenstrual syndrome, premenstrual dysphoric disorder, amenorrheic
disorders such as desmenorrhé‘a; reflex sympathetic dystrophy such as Q
shoulder/hand syndrome; plasma extravasation resulting from cytokine
chemotherapy; disorders of bladder function such as chronic cystitis, bladder
detrusor hyper-reflexia, inflammation of the urinary tract and urinary
incontinence, including urinary urge incontinence, overactive bladder, siress
incontinence and mixed incontinence; fibrosing and collagen diseases such
as scleroderma and eosinophilic fascioliasis; bload flow disorders caused by
vasodilation and vasospastic disecases such as angina and Reynaud's
disease; sexual dysfunctions including premature ejaculation and male
erectile dysfunction in a mammal, comprising administering to a mammal in
need of such ireatment a therapeutically effective amount of a compound of

the formula | or a pharmaceutically acceptable salt thereof.

16



conprising admnistering to a mammal in need of such treatnent a

t herapeutically effective anmbunt of a conpound of the formula | or 38 NOV 2009
‘pharmaceutical |y acceptable salt thereof. This invention also relates to a
met hod oWotzerdesssy a di sorder or condition sel ected fpeRbhRLB6M5P
consisting of Down's syndrone; denyelinating diseases such as multiple
sclerosis (M5) and anylolateral sclerosis (ALS) in a manmal, conprising
adm ni steri ngThiy anveHioh! aisd Reatks 9% & URBtHJE ) "BBAtIRYy tdelistrast igral |y
effective ampunt of a conpound of the formula |I or a pharnmaceutically
accept abrendiion selestasbfromriies giawpeeansifing fompeeaiest disprdeisesw@dtasf treati ng

a di sordet. Qr 1t ],Qp C m ’ congj st f vasi ve
Gever oAy Eiather YodiR BRiies v hBk siEr RSy

i nf ect i onigskinbsia, eachehalyokinbsin; teHrae0CHIRIrbNEe N SOISIILRY, Sticsl eifdaSitidy
dysnor phi ¢ di sorders;  eating disorder such as anorexia and bulim a;

ul cer at i W¥slgoesias)sspagtioitiess TOMEtES syndiame,abeett isyndrongnaalsy@ (e@hr oni ¢

(5100 oS, bbb R, e e 0oy oo S98L sGYRECT T e
bl adder ; p_aryyprp:ir@gr@sgivettbwbarcb@th bed adtbler pAKYSYH akiRbiid-rigid ephdidme;
angi ot ensi n converting enzyne (ACE) induced cough, itch, hiccups,

pr emenst EXHA-PWaBIdaAleNovRBaRindiselders dpspas meditaliondeducesgnemaremeitc

shoul dor PRSIy n ton SRS - deut FrbiEuBHIBR Nealfasttlbr oiupikiline
chenot herrdignaft spridlente, Gleubdlagiieindusaatacite siySionis ridlireBbfic-idiided S,
bl adder detrusor hyper- reflexia, inflammation of the urinary tract and

i nary acHteorkatlisee, npu@lepticigduesd ateydiye gdysikioesiai mewt anedivationt i ve

Fiiadder, . S il | e ' ' | ce; fibrosi d col | agen
di seases MG pesDERCHABNAT AR sFRA PRECTHMPLBRE HitaBR", 70,
di sor der iseatisied Wjth Pakirtoha! tigbase brvEHBNGIASH'E Clideasni®s Swahrad, angi na
and Reynaud's_ disease; sexual dysfunctions 1Including premature ejacul ation
and mal e COBHUISING AYPENRIALRT ofp i3 WamRahIiN 866fr i AChidipaimedrieng to a
manmal i . N t Qe lhaalt vief Llye t of a
conpoundq%?@%?ﬁtel@%l%’flrérauﬁfag{“féaiér‘ﬁgn%%yngcéu ﬁ(@gbﬁybﬁlc@gp?@ﬁ%gsgﬁpt ereof. 16
3 0 NOV Zfvmdcediadiy Gebdpibble salt thereof. .

This invention also relates to a method of treating a disorder or

condition selected from the group consisting of mastalgia syndromes, motion
sickness, systemic lupus erythematosis and immune dysfunctions (e.g., stress
induced immune dysfunctions such as idiopathic immune dysfunctions, post
infection immune dysfunctions, post lumpectomy immune dysfunctions, porcine
o(ﬁ stress syndrome, bovine shipping fever, equine paroxysmal fibrillation,
confinement dysfunction in chicken, sheering stress in sheep, and human-
animal interaction siress in dogs) in a mammal, comprising administering to a
mammal in need of such treatment a therapeutically effective amount of a
compound of the formula | or a pharmaceutically acceptable salt thereof.

This inventiorj also relaies to a method of ireating a disorder or
condition selected from the group consisting of gastrointestinal (Gl) disorders,
including inflammatory gastrointestinal disorders such as inflammation bowel
disease, disorders caused by helficobacter pylori and diseases of the Gl tract
such as gastritis, proctitis, gastroduodenal ulcers, peptic ulcers, dyspepsia,
disorders associated with the neuronal control of viscera, ulcerative colitis,
Crohn's disease, iritable bowel syndrome and emesis, including post

operative nausea and post operative vomiting, and including acute, delayed or
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PCT/ | B2004/ 00008 This invention also relates to a nmethod of treating a

di sorder or <condition selected fromthe group consisting of m)vem%n{le V2005,
di sorders such as primary novenent disorders, akinesias, dyskinesi‘as ?e .
fam | i alW@adyShhl dyski nesia, tardive dyskinesia, trEIDIB20CHDOEE,

nyocl onus, tics and other dyskinesias) spasticities, Tourette's syndrone, .
Scott syndrone, palsys (e.g., Bell's palsy, cerebral palsy, birth palsy,

br achi al aptidigatoryweshesig (whasis insbitasi emgsis sindupedgbgs shemdioétapy, pal sy and
ot her pal s Ki.neti.c-riqgid, syndr . extra-pyram dal ,novenent disorders
such as rr?é%"i‘stldé't’ ?@ﬂ@m‘d@éé’(ﬁ%‘?&@ﬂd'f‘f%gg?'%%rﬂégé‘?ﬁ?y%_rV %M@éghsorders,

neur ol epfor CexaAPRES dmBabM | ISEsET vale 60|o?84f£ih@$s Bid MNBRler8¥NiIRe

neurol eptic-induced acute dystonia, euroleptic-induced acute akafhisia,
neur ol epstirgenndumigrainear vanagiongs in risteroranial peatistiig,i @astionoksaphagesd ur al
tremour; restless | egs.syngro and nove t disorders assacjated with

Par ki nsof‘?@xdfﬂ?g&%' %P'@dﬂ_&'ﬂﬁ%ﬁ%- OVal §Q§§&‘?1nﬁea'%dfeﬁl‘?9I or aﬂﬂ!&r iaﬁ'cﬁg

adni ni st givight OwatdrBrash! dr”ré&ﬁﬁﬁit&iorﬁuﬁaartpﬁﬁ'ﬁt BN texdmpiBe apisediccal Iy
effective anount of a conpound of the fornula I or a pharmaceutically
accept abhectvmal ohemesl-indides | mearttiiran anhd o dyspepsia) t 0 aangnaounalf treating

Syndr omeEomREENGn SdSHbRIRES, 6y S dRPBMAInIR BPYR nBrneteh s VAR e -
dysfunct {RpspdRicllly Efédve a ?Elf'é”%ﬁggﬁﬁé UBF ttheNForr@l @s?idaopat hi c

i mune dysfunctions, post infection imune dysfunctions, post [unpectony
i mune dpbaumatdudically pecaptalisle ssaitrthesecfyndr onme, bovi ne shi pping fever, equine

paroxysmal fibrillatian confinement dysfynction, in.chicken heeri ng
stress in sheib',s W@nﬁﬂﬁaﬂl-soal:ﬁlﬁﬁs itﬁ’lt%r'QQHT%L Ogtvg"é‘gng nadgiﬁgsdsqrnoé ey
conpri si h Riefl @ d : ggm i t n L
therapeu?ﬁ(gﬁ?@@gffec(? F'g’éﬁ g?r%t?rll‘t of QS!Sgggrpeﬁ%%é%fégﬁﬁé I1‘i0(€');ré“grjm alt)rléagﬁ a
phar macetwnaeus| gasiticagsreibbmasaigastricelyephonias, haunoganglmblasiomasehnd es to a
met hod of treating.a di sordﬁr or onﬁi' tion sel ected frrﬁn]the Fg,rou
consi st i HGeUEeY selsiBpRes Suchas yaal Call kitdEracer i adnammgh cometinhid or
gastr oi nh@ffinisRYing! &PLFhametl Nirdheedl bRNBTRN Heakfvht a dherfsticdilpgor ders
caused by hel rcobacter gyl ori and di seases of the G tract 'such as

9

gast ri t i sffegiivec eimount ghst compmimdaliof uheefarmubplt oc @l RlRaNacBicalbsi a,

di sorders_as i at %W%DB t he neuronal control of viscera, ulcerative
colitis, gc@@%ﬁfessagﬁ g5 v irritable bowel syndrome and enesis, including

post The foregoing methods are also referred to herein, collectively, as the

"invention methods".
The term “treating”, as used herein, refers to reversing, alleviating,
inhibiting the progress of, or preventing the disorder or condition to which
such term applies, or preventing'one or more symptoms of such condition or a
disorder. The term “treatment”, as used herein, refers to the act of treating, as

“treating” is defined immediately above.
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operative nausea and post operative vonmiting, and including acute, delayed
or 17 3 0 NOV 2005- WO 2004/ 065361 PCT/ | B2004/ 000058 ant|C|pato ¥\ qu$
(enesis includes enesis induced by chenotherapy, radiation, tOXInS ral
or bact ewopabodseksgt i ons, pregnancy, vestibul ar dlsorde@%ﬂﬂngﬁm@&@gple
notion sickness, vertigo, dizziness and Meniere's di sease, surgery,

m gr ai ne, variations in intercranial pressure, gastro-oesophageal reflux

di sease, acid indigesti opeEygMeED PESCHAPGFONOFIRYE PUVENTION acid  stomach,
wat er brash or regurgitation, heartburn, for exanple, eprsodic, nocturnal or
meal - i nduced heartburn, and dyspepsia) in a manmal, conprising

adm ni stering rﬁﬁm tdhgg |1y
effective arml;rtrp'(té%? a consp%ﬂtrrl‘%eﬁgs';&ﬁtelﬁ %‘ﬁr‘% E&IR Egrﬁmﬁaﬁ:"‘har rrg%%dﬁ |G£II

accept ablmetlsalfeblldvhagefefactldfhsshemeerﬂncbdmljsmonel lat ¥ temcﬂon&tohed\em‘ tr eating
a di sorder_ or,. condit | ec from t4he consi sting, of neopl asns,

i ncl udi n@"gr gﬁ@%‘ss'?ﬂﬁb .i:g]F é‘ thrqugh: R %55 iberyise| i sare

neur ogangidrnbh ast and small cell carC| nonmas such as small cell |ung
cancer in a nanmal, conprising administering to a nmanmal in need of such
treatnment a therapeut| cally effecti ve anount of a conpound of the formula |
or a pharmaceutically acceptable s t t hereof. The foregoi ng nethods are
also referred to herein, coIIectl\ﬁq m@d the "invention nmethods". The term
"treating", as used her ei n, refers to reversi ng, alleviating, inhibiting
the progress of, or preventing the disorder or condition to which such term
applies, or preveptl ng one R@g Cﬂmg syrrptom;'@‘ of such condition or disorder.
The term "treat as use : Rto the agy, @initreating, as
Wreating” is aEtmTem_a?_%H’_xL_a,bove @0t NOV-—2055 WD 2004/ 065361

[/ 1 B2004/ 005058 DETAI LED DEBGR PTI ON ©F THE | NVENTI ©RHf#eN conpounds of the

present invention @n be prepared as descrBed in the follow ng reaction

schenes and di scdssion. In the reaction scBenes
3

3
R? R 1t R2 R R4
3N HCI
}dECOzEt ?dECOQH
R A R
NHp NH,
3 1

Referring to Scheme 1, a compound of the formula 1 is reacted with a
compound of the formula R*R®NO, in the presence of 18-
diazabicyclo[5.4.0lundec-7-one (DBU), in an acetonitrile solvent, or in the
presence of potassium carbonate in an ethanol solvent, to yield the

Q corresponding compound of formula 2. Preferably, one equivalent of DBU is
used per five equivalents of R*R°NQ,, This reaction is generally carried out at
a temperature from about 60°C to aboul 80°C, preferably at about 60°C.
Reaction of the resulting compound of formula 2 with triethylamine in an
ethanol solvent, under a hydrogan gas pressure of about 1 atmosphere to
about 5 atmospheres, preferably about 1 atmosphere, in the presence of
Raney nickel, at a temperature of about 20°C to about 60°C, preferably at
about room temperature, yields the corresponding compound of formula 3.

The compound of formula 3 can be converted into the desired
compound of formula I by reacting it with hydrochloric acid (HCl), preferably
3N HCI, at a temperature from about 80°C to about the reflux temperature of

the reaction mixture, preferably at about the refiux temperature.
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and discussion that follow, Rl through R4, unless otherw se indicated, are
defined as above. Schenme 1 R2 RBR CHNO2 H2, RaNi CN CN 1 2 CO2Et DBU CHSCN
3N HC A EtO+Et3N 1 Referring to Schene 1, a conmpound of the forﬁlﬂlnﬁgvlzuggs
react ed WOt20-H06sanpound of the fornula RARINO2, in theporaBRMGO000ES 1

di azabi cycl o[ 5. 4. O] undec-7-one (DBU), in an acetonitri | e sol vent, or in t he,
presence of potassium carbonate in an ethanol solvent, to yield the

corres pondi ng S@hepmuﬁdlluﬁtraﬁem mpreferredinefrericibf gynibeeizirpcumipeohndefofDBU i s
used per }/ UI val ent s qf r@gg@l\l@ This_reaction is generally carried out

a teMRiY MYRRFEHD t ossEwigh dhe sashen dpwhigh tBBblﬂf%oc

Reactlon éﬁfp triethylamne in an

et hanol aﬁ 3@%{? féﬁﬁ:# 9&9% e@gh&sylg @hﬁgawlh out 1 atnosphere to
about 5 at nospheres, prefer ably about 1 at nosphere, in the presence of Raney
ni ckel, at a tenperature of about 20C to_about 60C, preferably at about
roomtenperature, yields the corréﬁhﬂ%‘?ﬁg conmpound of forrmula 3. The ,
conmpound of forrmula 3 can be converted into the desired conpound of formula
| by reacting it with hydrochloric acid (HO), preferably 3N HC, at a
tenperature from about 80C to about the reflux tenperature of the reaction
m xture, preferably at abgut the reflux tenperature. 19 WO 299-1/065361 3 0O
Nov 2005 ~PCMC.E200411000868'NO; (5ea)  NC._~ 2P CoCl6H:0 (2 eq)

DBU {1 eq.)
CHLCN

R* NaBH, (10 eq)
MeOH

CO,Me 1. LIOH/MeOH COH,
HoN R reflux48h ~ HoN R
4 R
R 2. pH=5.5
)n n
a 1A

Referring to Scheme 2, in compounds of the formula 2, 3, 4 and 5, n is
1, 2 or 3, and the ring containing (CH), can be optionally substituted by one
or two substituents selected frqm- the group of substituents set forth in the
definition of R' and R? above, Compounds of the formula 2 can be converted . D
into the corresponding compounds of formula 3 using the procedure
described above and depicted in Scheme 1 for forming compounds of the
formula 2 (Scheme 1) from compounds of the formula 1 (Scheme 1).
Reaction of the compounds of formula 2 with cobalt chloride hexahydrate andl
zodium borohydride in ethanol or a mixture of a lower alcohel and water, ai a
temperature from about 0°C to about 40°C yields the corresponding
compounds of formula 4.  Preferably, two equivalents of cobolt chloride
hexahydrate and 10 equivalents of sodium borohydride are used, and the
reaction is conducted in methanol at about room temperature.

The desired compound of formula 1A can then be formed by reacting

the corresponding compounds of formula 4 with lithium hydroxide in methanol

20



Scheme 2 illustrates a preferred nmethod of synthesizing conpounds of the
formula 1 wherein R and R2, together with the carbon to which tﬂ@?@@? ﬁ
attached, forma cyclopentyl, cyclohexyl or cycloheptyl ring. S 2005

NCVCC) 2MyoR8RANS%1(5 €q.) Qn 2 DBU (1 eq.) CH3CN 3 oo/ OH
H2N --(,,R3 reflux 48 h 2. PH= 5.5 4 CoC 2.6H20 (2 eq) NaBH4 (10 eq) MeCH

CO2H H2N---~-1R3 1A Referring to Schene 2, in conmpounds of the formula 2, 3,
4 and 5, of dndthek: ma,e?rauénho?ngbgfs NgtHangy o?%f;afamoﬂgat( S:"f%}nhpérﬁﬂ;réefr&ﬁ“ onal I y

substituted by one or two substituents selected fromthe group of
substi t uahbst 5@1C florabout T0PGe prefefably i dine obfldk teanpemum)daeforr@dnpounds of
the formul a cap be cqnverte into the correspondl n ggrrpou . of formul a

3 using FRE® ﬁ? Qi Sthigds crarpeyylaissve aRfd hepi craastin ﬁen‘@sﬂﬂpgr f or mi ng
d | f la |
?ggﬁglrjrg %IFH g?ﬂacst r"\g{lhn%f @trﬁned ﬁ'ﬁ%ﬁ%n sd o; P or rru gug%\/s\n aﬁb&%ﬁ{a I gl’l de

hexahydr gbavertetl irdo drel colvesminading @eidsi in swtuhiancboling theredation rnixturel ower
al cohol and water, at a tenperature_from about 0C to about 40C yields the

corr espoﬁ%%@mE@'@ﬁU&nG@m@em abaul 8°QG anst gbephiROyC anR adling ANGKOY of cobol t

the. " r oalVHERARHEEHEEPnd e BEL SR RIS BBOIRAT Cper atur e, The:

desired conpound of fornula | A can then be formed by reacting

@’ﬁl
[
i
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t he correspondi ng conpounds of formula 4 with |ithium hydroxide in methanol
20 3 0 Nov 2005 WD 2004/065361 PCT/ 182004/ 000058 or anot her | ower3 @ngg@b
e.g., ethanol or n-butanol, at a tenperature from about 50C to about

pr ef er abiwg xmb/daeass1r ef | ux terrper ature, to formthe correspapshodgodosd hi um
carboxyl ates, and then reacting the resulting carboxylates with a strong
m neral acid. Preferably, the carboxylates are converted into the
corresponding acids in situ by co®dhegnélde reaction mxture to a

t enper ature between about O0C and about 25C and addi ng enough hydrochloric
acid to bring the pH of the mxture to about 5.5. 21 3 0 Nov 2005 . WD
2004/ 065361 PCT/ 1BZOQ{,]¢OO@@ET§e Schene 3 R CHO I NCI I1..CO2Me NH4QAc, KF
(alunina) CH3CN NC CO ME 3°4 NGyt 2R f. OaWRH 1.

CoC12. 6H20, (l\%gl# Me OMIHRDAc, ( Boc) éH cl @@@::4 N HCM._dRbxane Li OH McOH,
H20O refl ux e R*

AcOH,PhH R H KF (alumina) g

2 CH4CN 3

- H 1 MeOH, H,0 R*
2. (Boc)s0, CH,Cly R reflux R

o o]
1. CoCl,*6H.0,
20, >L /U\ COsMe LiOH >L J\ COsH
NaBH,, MeOH 0 N%Ra : 0 ’\/§<
;

HC CO.H
4 NHC|, dioxane HaN R®
R! R*

Referring to Scheme 3, the aldehyde of formuta 1 is converted into the
ester of formula 2 by reacting it with a compound of the formula
NCCH2CO.CH3, ammonium acetate and glacial acetic acid in benzene at a
temperature from about 40°C to about the reflux temperature, preferably at =
about the reflux temperature. Reaction of the compounds of formula 2 with a
compound of the formula R®*R*NQ,, in an acetonitrile solvent, in the presence
of a potassium fluoride or alumina catalysi, at a temperature from about 40°C
to about the reflux temperature, preferably at about the reflux temperature,
yields the corresponding compounds of formula 2.

The esfers of formula 2 can then be converted into the corresponding
amino protected esters of formula 4 by the following two step process. First,
the compounds of formula 3 are reacted with cobalt chloride hexahydrate and
ammonium borchydride in ethanol or a mixture of a lower alcohol and water,
at a temperature from about 0°C to about 40°C, to convert the cyano group

intfo a methylamino group. Preferably, two equivalents of cobolt chioride
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3 0C2H Ok N-RBHR5 HAO CO2H H2N < R3 1 Referring to Schene 3, the
al dehyde of fornmula 1 is converted into the ester of forrmula 2 by reacting
it with a conpound of the fornula NCCH2CO2CH3, anmoni um acet at e JdhM0igllEi al
acetic aotglomodggizene at a tenperature from about 40GEp@aghioobdse efl ux
tenperature, preferably at about the reflux tenperature. Reaction of the
conpounds of formula 2 with a conpound of the fornmula R3RANO2, in an
acetoni try [ ' I ' | um na
catal yst NQEnIHAEHnG 10 QAR B RETBF SogBlm HABhiT T B U e e e
pr ef er ablrgastioralimogondiated dhl methaan et cabou, rooni éndpetaieres orfihes aorint ng

ds of f la 3. Th t fof | £ h d int
Che cor r XPURAT HEF Tauiting GBBeit Benarelasisy By fSnetnaus) SHEPPANd ow ng ¢ vio
step proGg#s di-Fér’t—ﬁhtgldé@r:]&%oﬁﬁt@ﬁP RIS aNe 2 ﬁ@ﬁ&%érel%ﬁbﬁgn%td?s&()bm t

chl ori de hexahydr at d anmmoni um borohydride i n ethanol or a mxture of a

| ower al ager@iralyndonddcied atat tempemperaromealiouirf @ ouabod 40°Gpand i90C, to
convert the cyano grou into a nethylam no group. Preferably, two
equi val errefesably gopductes jrahaut soorpdempemitEs361 3 0 NOV 2005

PCT/ | 82004/ 00038 JBe o Kaf AlofinAb i e SoHHNA S0 uin BRYLHARAGAYHE | de ar e

used, and the Treaction Is conducted i n nmethano oom t enper at ur e.

The am nacorggspondinig ¢cdmpoa@sdd of fogmaknd wsirdy etivdunwel kheoinetd thgss @fct i ng
such compound with di-tert butyidicarbonate in dichloronethane. The |atter
react i on il |y &g a@erfé&raﬁnw%né@@t@a o4 the coapsuings A dormela Jimddxamc t o

about  40Gy,aBghik® aBl YLRhA HyGRBAITRESkA WM, S AABELALUBSor

alcohol solvent, or triflucroacetic acid will yield the corresponding acid addition

salts of the compounds of formula |. The compounds of formula | can be
_ prepared from their acid addition saits as described above in the Summary of
the Invention.

Scheme 4
B2 NC._CO4Bn R2 R3R*CHNO,
L piperidine/HOAC o /%/COan DBU
R X0 . L CH4CN
1 _ 2
. .
o < : L
A 1 COBn ' . . COzH
R MeOH-HCI R
3 1

Referring to Scheme 4, compounds of the formula 2 can be prepared
from the corresponding ketones of formula 1 by reacting the ketones with a
compound of the formula CMCH3;CO.Bn, wherein Bn is benzyi,
(benzylcyanoacetate) in an acetic acid solvent, in the presence of piperid'ine,
pyrrolidine, or ammonium acetate, preferable piperidine, at a temperature
from about 0°C to about room temperature, preferably at about room

temperature. Reaction of the compounds of formula 2 with a compound of the
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The desired compounds of the fornmula | can then be forned fromthe
correspondi ng conpounds of fornmula 5 using nethods well known to 3@(@3 %
skill in the art. For exanple, reaction of the conpounds of fornu i -
an apprwprmewmskmai d such as hydrochloric acid in di oxaper/igidoyhooether or a
| ower al cohol solvent, or trifluoroacetic acid wll yield the corresponding
acid addition salts of the conpounds of fornula 1. The conpounds of formula

| can beformiupPared*NO9Mnt AR I pAsichcad &f t | SNdRehbRyaR[SIasHuhEsE 72y e in the
Summary of the Invention. Scheme 4 NCvCO2Bn p:ggerl Ine/HOAc 1 Rl H2, Pd/C
Ni eOH HODBRY), B raGrpgtenitiile BeBBU @NN the PresEme Fepeliassivgn carknate i

of Tor mufd e} SAPRAE iR LReRoind (GBS ST R 2 "

C CH3COZBreferdify, ebie BjuivialdianalyDBU (oasey lpey dneasqhidbiehts of ®fREMe)J ¢ acid
solvent, in the presence of piperidine, pyrrolidine, or anmoni um acetate,

pr ef er ablTbispigastiodi inegermraby camied autad a tempesiore OO tababB0°G dom

tenmperature, breferably at about room tenperature. Reaction of the
conpound@E’%‘Ft QDQ) rﬁPeiXWﬁﬁago%%&md of the 23 30NOV 2005 WD 2004/ 065361

PCT/ 1B200- 1/ OQﬂQF g&ﬁé%'ﬁ%@?%\"\qﬁei ?%E{Sffapirleﬁgﬂc%eo‘cform{agi from _ the

1, 8-di azabi cycl o one n-an acetoni e solvent, or in
t he preseogespindiog desizyirestiersooifatulayd vsihgsiandatd awtkeds wollilglgden t he

cort espo%i ithno(‘:lsecc())fnrrs)l(cjiiIJri]rC{I the fartf. Or|Qr<§>JrI gxs?rhple, via hydrogenation, by reacting the
compounds of formula 4 with hydrogen gas, using a hydrogen gas pressure of
from 1 — 5 aimospheres, preferably about 1 atmosphere, and a palladium on Q
carbon catalyst or other suitable hydrogenation catalyst, in a methanol or
ethanol solvent, at a temperature from about 0°C to about room temperaiure,
preferably at about room temperature.

All that is required to practice the method of this invention is to
administer a compound of the formula |, or a pharmaceutically acceptable salt
thereof, in an amount that is therapeutically effective to treat one or more of
the disorders or conditions referred to above. Such therapeutically effective
amount will generally be from about 1to about 300 mg/kg of subject body
weight per day. Typical doses will be from about 10 to about 5000 mg/day for
an adult subject of normal weig_h’t. In a clinical setting, regulatory agencies
such as, for example, the Food‘ and Drug Administration (“FDA") in the U.S. . ~
may require a particular therapeutically effective amount. |

In determining what constitutes an effective amount or a therapeutically
effective amount of a compound of the formula 1, or a pharmaceutically
acceptable salt thereof, for treating one or more of the disorders or conditions
referred to above according io the invention methed, a number of factors will
generally be considered by the medical practitioner or veterinarian in visw of
the experience of the medical practitioner or veterinarian, published clinical
studies, the subject's age, sex, weight and general condition, as well as the
type and extent of the disorder or condition being treated, and the use of other
medications, if any, by the subject. As such, the administered dose may fall

within the ranges or concenirations recited above, or may vary outside, i.e.,
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Preferably, one equivalent of DBU is used per five equivalents of RAR3NOZ2,
This reaction is generally carried out at a tenperature from about 60C to
about, 80C, preferably at about 60C. The desired acids of the f of W% W can
be formewdnemesba correspondi ng benzyl esters of for pd@medoddnoids St andar d
met hods well known to those of skill in the art. For exanple, via

hydr ogenation, by reacting the conpounds of fornula 4 with hydrogen gas,
using a BIASOBEBWIRSaRHRS b FHngefsrdEBe%dingFuﬁéﬂwP@cﬁlﬂﬁem@rﬁ@f&rtﬂ@ y about 1
at nrosphere, and a B_al | adi um on carbon catal yst or other suitable

hydr ogen#tdigdualasubjgst,, then sevesthhaiothercongitiven dieing | treated, aandy thenper at ure

L enper o bpaid nBRLE B RARS RN sl BBt alioRR d Ry en i on

is to adebaifsk arpsrtieaEpeutngtict is RethirP IRl of Ble Mebiivdl BRORUSAgRY Y
acceptable salt thereof, in an anount that is therapeutically effective to

treat onarisy Genesalyt, reaignentsseyebe ioitiadethdiging rnaligredosagaso chbibee. Such

500 oy kG SR20HR el ffar HERoRbs plrian, SR tor 8 BEBE i Kbiplbel o about
10 to abquersdidl, meé daosdger caAnbadiciessdd st safalin@ioremen® dliitl the a

clinical setting, regulatory agencies such'as, for exanple, the Food and

Drug Admioptigwinaeffest yndemahg cirguistangess reaelyed. duiqoavenisance; the total

t her apeut,_gal fective,. nt. lL.n determning what ,constituies.an
effectivglaﬁ%?g%rrﬁéy Pﬁe‘?'gﬁgﬁt?Q%Ppg““'é%ﬁ%@t"?\Pg’r%%ﬂklﬁ'ag tééc%’rYpbund of the
formul a Heshséda pharmaceutically acceptable salt thereof, for treating one

or nore of the disorders or conditions referred to above according to the
gvent i on net fb@rmacaulingd rcasnposiions of @ Icompgpangr af ithe errulasl,der @d by t he

rodi cal pPaCrebedRay ocsBldlio N2 Bibrbf Bl atsuchHpE BARLERGG e ¢ ne
subj ect’ sicgs copfpourteirgibsags wrtnriral withngigiapmacastivd! darfisr.t Semet ype and
extent of the disorder or condition being treated, and the use of other

nedi cat | é¥amplgs ghdosage unik farmsg a@ tablgis seapsules, Lillgd Howdarsr aguemtse may fal |

e "o S ARGl O SO SIS A0S BEreT st A, Bhptftéraf Wotuflfis™! c°

packaged in containers containing either one or some larger number of

dosage units and capable of being subdivided into individual doses.

Some examples of suitable pharmaceutical carriers, including
pharmaceutical diluents, are gelatin capsuies; sugars such as lactose and
sucrose; starches such as corn starch and potato starch; cellulose derivatives
such as sodium carboxymethyl cellulose, ethyl cellulose, methyl celiulose, and

Q" cellulose acetate phthalate; gelatin; talc; stearic acid; magnesium stearate;
vegetable oils such as peanut oil, cottonseed oil, sesame oil, olive oil, corn ail,
and oil of theobromé; propylene glycol, glycerin; sorbitol; polyethylene glycol;
water; agar; alginic acid; isotonic saline, and phosphate huffer solutions; as
well as other compatible substances normally used in pharmaceutical
formulations.

The composiﬁons to be employed in the invention can also conlain
other componenis such as coloring agents, flavoring agents, and/or
preservatives. These materials, if present, are usually used in relatively small
amounts. The compositions can, if desired, also contain other therapeutic
agents commonly employed to treat the disorder or condition being freated.

The percentage of the active ingredients in the foregoing compositions
can be varied within wide limits, but for practical purposes it is preferably

2
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ei ther bel ow or above, those ranges depending upon the requirenents of the

i ndi vi dual subject, the severity of the condition being treated, and the
parti cul ar therapeutl c formul ati on being enpl oyed. Deternination 3df N&¥ piibper
dose forw® esedssal ar situation is within the skill of poenpEdiesisor
veterinary arts. Cenerally, treatnent may be initiated using smaller
dosages of the alpha2delta Iigand that are | ess than optimumfor a

parti cul greserttjire concartragiohtafrat ledst Tivsdge selid kenipuwitkasadd kit lsaa! |
increnments uyntil the optinmum effect under the circunstance js reached. For

conveni erid. Nt eriAN Gish CPYINgsEiREe Thay Mast FAUBIASIOREOMRRFHPSE dFed | n
t
P ompound pes ROwhish & iroh'Hioh&3olBftio SRMERAANE igtedfBBrESAV R 2 ¢

are produnathply, dptombeutiofdst he active conpound in dosage unit formwth a
pharmaceutical carrier. Some exanples of dosage unit forns are tablets,

capsul es, pilllg tabrislethe, agiveconhpoAstt ROARMIEW didlcas@ruhaving thed
suspensi ons, andngarenteral solutlons packaged in containers containing

ei t her orl@ceESYnBINCRIG BronAitieR in cuitables preparkipes andd ceapasted dn tbei ng
subdi vid t doses. Some exanpl es of suitable pharnmaceutical
carri ersesqlaﬁ% 5815‘{ ﬁgé\ésgg%ceuti cal diluents, are gelatin capsul es; sugars
such as | actose and sucrose; starches such as corn starch and potato
starch; cell uI'ﬂ&pdwdier/saahddabletmqﬂnefasatslpcﬁamainaﬁrmﬁmtdnyendel dbhdudse, et hyl

cel l Iose se, .and cellul ose.a ate hthal ate; gelatin;
t al cu ste%ﬁ'iee a%‘?rﬁ Lﬁgﬁgﬁléﬁﬁ‘@t QQWRPHH &é‘g‘}@g Icém s, fpp %&@anht oi l,
COttonse%rﬁbﬁatesﬁgﬁ?sﬂHw SIGAIENE, OIS iRibao, BOKIID!dosin R O

propyl ene gl ycol erin; sor ; yet wat er ; ‘agar; “
al gi ni ¢ gysdlalin,i trag@marﬂh,sahethglpeﬂuidsw,heepllum e:amhmwneﬂwluﬁilulme adowwel | as

ot her co i bl e substanc used in phar maceutl,,cal for Iatl ons.
The: compdBetingrtet ¢ oA gl e fice: fig aohR R tatL o8 interde o5 her
corrponentlﬁclauéhh@%rﬁmlammef et iRe édrﬁﬁ@uﬁdﬂw.mgaﬁ&ai)su%wg%at&ra@a@r vatives.
These material s, oresent, are usual used in relatively small anounts.

The corrpomcarrmfsproa ing & crgsuledn veish tb@racava cmmp@nernew&lp@ntwﬁmtagent S

I d d d d b h
per cont 2galer ChiErs e i ERmRE LA e CHRiCH Bt L R SSiRtTPARCE can be

varied w giphiliri @achéed hfd 1886nd<y aPE aRtiLEaH. MADRASE polnders @éﬂ&é@,m y
pills, cachets, and lozenges can be used as solid dosage forms suitable for

oral administration.

For preparing suppositories, a low melting wax, such as a mixture of
fatty acid glycetides or cocoa butter, is first melted and the active component
is dispersed homogeneously thérein, as by stirring. The molten homogenous 1
mixture is then poured into convenient sized molds, allowed to cool, and
thereby to solidify.

Liguid form preparations include solutions, suspensions, and
emulsions, for example, water or water propviene glycol solulions. For
parenteral injection liquid preparations can be formulated in solution in

agqueous polyethylene glycol solution.

Aqueous solutions suitable for oral use can be prepared by dissolving
the active component in water and adding suitable coloranis, flavors,

stabilizing and thickening agents as desired.
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25 WO 2004/ 065361 30NOV 2005 PCT/[B2004/ 000058 present in a concentration
of at least 10%in a solid conposition and at |least 2% in a pri rgaq]mq |m51i d
conposition. The nost satisfactory conpositions are those i n whi h

hi gher pmaptwioensiof the active ingredient is present, (ﬁh the A g up to

about 95% In tablets, the active conponent is m xed Wi t I‘DI er having

the necessary binding properties in suitable proportions and conpacted in

the shape ang ﬁbé@s@aés,pémenér BﬁltﬂﬂMSMraﬁ‘%etc%W sé%ﬁeebﬁro@dws.ﬁgnt ain from
five or ten to about seventy percent of the active conpound. Suitable

carriersthg émah{gdiwednactwsr @@fﬁﬁ@@enh’rﬁgh’émfu\n‘ﬂhtmematﬁiat,, sytlyas, | actose,
pectin starg el at | tra cant h, | | ul ose, ,.sodi um

car boxymg'fr’\mflt’l el u I%ygghetg’ I 0\% | ti '%g"ﬁax r@%ﬁyé BLSIHFOIS& aﬁ‘?(ﬁmfrﬂe like.

The t er mcapichRAtctyleaulose, iandestHedwbi-knbel sifpehbimgl fiamis. ation of the active
conmpound with encapsul ating material as a carrier providing a capsule in

whi ch the actl nt wt r without - other carriers, |s surrounded by
a carrier, Wﬁa IR ﬁg%gpﬁf'l%rﬁpﬂﬁ“mst thatspig (itendled ctocRet s and

| ozenges c%h@er‘ték?' ly TBB"&ES JROWHST § ui@apﬁ)‘r'rhes?rep?\‘étloﬁs O@Fh%tréi and

| ozenges can be 'use as SO sége forns suitab
adm ni st raaniioistrafion. rﬁmi‘arluqmgd s fpposi inoluides , scdutions, rreUspergswv&x amdch as a
m xture of fatty _g%écerldes or cocoa butte s first nelted and the

active c&RYYRERE- _ P%’@Hoﬂﬁnﬁlfé’néf@un@@ t'He@é’ﬂH'onaéoby"'est@Q MPng. The
mol ten h e cgildfhﬁfse Lévctrgenstﬁsigé@é gaﬁe.eon RALEINT akd ZRGNARY dS,
00l , an [

allowed to efeby t0 so I qui d ormpreparatlons |nclude
sol ut i onsweslsprasdispersaaty] thlelmnerspmjubmnngammm aendthedikeor water
ppyl ene gl ycol solutions. For parenteral injection liquid pr epar ations

n be formul d J Iﬁﬁ[e tion.
Aqueous sol ut ﬁ{gﬁspggqrﬁé’%&lcg Pkg) %Hi”si géj? Léﬁ%?'épar eg@%%gcegl srﬁ?c)) ing the
active cauehriem the pmancam& aultiivided intb alvited esddsatamaining Agpropdate
stabilizing and thickening agents a%_ desi.red. ‘

quantities of the aclwe componenl he unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation, such -
as packeted tablets, capsules, and powders in vials or ampoules. Also, the -
unit dosage form can be a capsules, tablet, cachet, or lozenge itself, or it can

be the appropriate number of any of these in packaged form.

The degree of binding to the ¢28 subunit can be determined using the
radioligand binding assay using [3H]gabapentin and the o028 subunit derived
from porcine brain tissue, as described by N. S. Gee et al., J. Biol. Chem.,

L B 1996, 271:5879-5776. )

The compounds of the invention show good binding affinity to the o28
subunit. Gabapentin (Neurontin®) is about 0.10 to 0.12 pM in this assay.
Since the compounds of the instant invention alse bind to the subunit, they
are expected to exhibit pharmacologic properties comparable to gabapentin.

For example, as agents ior convulsions, anxiety, and pain.

The radioligand binding assay using [3H]-gabapentin and the a25-
subunit derived from porcine brain tissue can be used to determine the
binding affinity of the compounds of the present invention for the «28-subunit.
(See, Gee, Nicolas S et al. “The novel anticonvulsant drug, gabapentin
(Neurontin), binds to the 28 subunit of a calcium channel”.  J. Biol. Chem.
(1996), 271(10), 5768-76). In the above assay, the title compound of
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26 3 0 Nov 2905 WO 2004/ 065361 PCT/1B2004/ 000058 Agueous suspensi ons
suitable for oral use can be nmade by dispersing the finely divideﬂgfﬁhi%ﬁ
conponent in water with viscous material, such as natural or synt v 2005-
guns, rewnwpyesséryl cel | ul ose, sodi um carboxynet hyl cel bgirassosen@sot her

wel | - known suspendi ng agents. Al so included are solid form preparations that
are intended to be converted, shortly before use, to liquid form

pr epar at igg@mdier @mb.teacaﬂ m,@tdfaé DOP- LBUEAL kB Wb SRS of FoldifsIesg! uti ons,
suspensi ons, ‘and enul sions hese preparations may contain, in addition to
t he act i eahibitedEomiy,, of dbB4énddt and thetite congtaund DtEo(amplmef exisbitedti fi ci al
and natural _sweeteners, dispersants, thickeners, solubilizing agents, and

t he IlkeanﬁHEOBH% BRaut i cal preparation is preferably in unit dosage form
In such formthe preparation is subdivided into unit doses cont ai ni ng

appropriate qyanki Wv@sac‘ﬂfntﬁ be céﬁ?oﬁﬁdﬁ%mﬁ&es%enﬂ&w cefi fe daEAAANEQr M can be

a packaged preparation, the package contalining discrete quantl ties of
pr epar at iioranirsak modsds pédW@EEﬂjgeﬂbl (Hee Sh.m&sd{esef alnd256\‘r\de fldnilaierdlal s or
anpoul es

th t d f bl het,
Covenge iotamisolar imsGlens’ bR RGecC5RlES ?Draﬁagﬁﬁﬁ@%t%r@t (gnatabnide Tn
packaged pihaigd&iar dpmseR REn 24 3"@4‘32.‘3‘}'@} e ap”'“Eﬁfé@ht%éh@é@r i ned

usi ng the radlollgand bi ndi hg assay entin and the a26
subum t ddr exmi:mémtamqmemawenb? ai Anni Sewe Phagmdesk rTickéad! BO: A4 126 ce et

199 776, Th d f th t
show goo?k q?(ﬁﬁ@ g g?ﬁtq'idt hgﬁﬁ%ﬁogugeﬁlﬁl %%‘ﬂttslcﬁf ﬁ@ﬁg%ﬂn{{?z(lb?ni s
about 0. bRy 00A2 iMdrRed h‘f%sﬁésa)ﬂrch SifIc ephAfmASSIALN495914:4D8-4 195t ant

invention also bind to the subunit, they are expected to exhibit
phar macolkbargeegvespiér, tﬁ)elsn@roﬁ{p,aB&bﬁne R.o F@m‘aap@ntamd JoFisr J eSéartpew, And agent s

f d,b
[3H ?SQEZ%%H% Rt ol "MieBRfine "dTerdl "NBREDyRh b " BBREbHE S e can
be used tig, é@ianephnﬁazbmésnggaéﬁl@mﬁlétyol\gv qv?d%mrmaﬁa ctibay pr esent

i nvention for he a28- subunit (See et al The novel
ant i convuPEantA dsimple ghind peliable Conflict Procedure For Testing Anti-Anxiety

Agents”, Psychopharmacologia 21:1-7, 1971).

The following Examples illustrate the preparation of the compounds of
the present invention. Melting points are uncotrected. NMR data are
reported in parts per million and are referenced to the deuterium lock signal

from the sample solvent.
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(Neurontin), binds to the 025 subunit of a calciumchannel”™ J. Biol. Chem
(1996), 271(10), 5768-76). In the above assay, the title conpound_qf 27 WD
2004/ 065361 30NOV 2006 PCT/ | B2004/ 000058 Exanpl e 1 exhi bited an ﬁ%ﬁon}Uﬂ‘S
0. 037 M woosiéer conpound of Exanple 3 exhibited an p&pPeRbuflvsg M and
the title conmpound of Exanple 6 exhibited an IC50 of 0.89 4M The In vivo
activity of conpounds of this invention can be determned in animl nodels
of hyperal gesia (See Sluka, K, ex&iipPi231, "Unilateral Intranuscular

I njections OF Acidic Saline Produce A BiTateral, Long-Lasting

Hyperal gesi a", Miuscle Nerve 24: 37-46; Dixon, W, 1980,! "Efficient analysis
of experinmental observations". AnRX@apl®fdar macol Toxicol 20:441-462;
Randall L.O and Selitto J.J., "A Method For Measurenment O Anal gesic
Activity On | nf-Ahte $ELYd . e Y LIT RGN : 409- 419;

Har greaves K., Dubner R, BrovidYBROEGHLORIDE , and Joris J. "A New And
Sensi ti v, Met hatlydri-spies2iBlodtieind Necamloxir adie Rl kstér Cut aneous

Hyperal gesia". Pain. 32:7/7-88, 1988.), anxiety (Vogel JR Beer B, and C ody
DE, "A Sinpl e TAnd srbitioanpleCyin-rydehdryldeaenasetio ack sthvhester (LA ety

TPF st r a7 Y FIRBD DG NE aeairde M aiihy dRBmathaf BBTIATVREE, on.
Mel ting perBhSioofednson rediagdbic)diBHanduddee-7 epRADRY) (N0ahLs7oer nillion

and are referenced to the deuterium|l o?%& gnal fromthe sanple solvent. At
28 3 0 Nnungl) Zeswtingirpa0Arasgseelution/ |THEORACHOD0ES stivredier.Bhowse 1

1- AM NV oSk bt Beh By | oHFER06) ST RN HERRF e

(ag). The phases were separated, and the organic phase washed with brine,

dried over magnesium sulfate (MgSQ4), and ceoncentrated. Flash
chromatography of the residue (5% ethyl acetate (EtQAc)/hexanes) afforded
1.1g (75%) of 1i-cyano-spiro[2.5}octane-1-carboxylic acid ethyl ester as a
colorless oil. 'H NMR (CDCl3) & 4.22 (m, 2H), 1.77 (d, J = 5.1 Hz, 1H), 1.42-
1.72 (m, 10H), 1.40 (d, J = 5.1 Hz, 1H), 1.30 (t, J= 7.1 Hz, 3H). "*C NMR §
166.40, 118.60Q, 62.72, 40.20, 34.67, 29.01, 28.75, 25.69, 25.54, 25.28, 24.66,
14.38. LRMS: m/z 208.0 (M+1). IR: 2239, 1732 cm™. Anal. Calcd for
C1:H17zNO2: C, 69.54; H, 8.27; N, 6.76. Found: C, 69.41; H, 8.33; N, 6.75.

B. 1-Aminomethy!l-spiro[2.5]octane-1-carboxylic acid ethyl ester

g To a solution of 1-cyano-spiro[2.5]octane-1-carboxylic acid ethyl ester
(7.19, 34.2 mmol) in 95 mL ethanol (EtOH) was added triethylamine (5.0mL)
and Raney nickel (4.0g). The mixiure was hydrogenated in a Parr shaker at
48 psi for 70 hours, filiered, and concentratied. Flash chromatography of the
residue (5—10—15% WMeOH/methylene chlaride (CH:Clg)) provided 5.0g
(69%) of t-aminomethyl-spiro[2.5lociane-1-carboxylic acid ethyl ester as a
colorless oil. 'H NMR 6415 (g, J = 7.1Hz, 2H), 3.23 (d, J = 13.9 Hz, 1H),
2.65 (d, J= 13.9 Hz, 1H), 1.41-1.57 (m, 10H), 1.24 (m, 4H), 0.53 (d, J = 4.9
Hz, 1H).

C. 1-Aminomethvl-spiro[2.5]octane-1-carboxyiic acid hydrochloride
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A. 1-Cyano-spiro[2.5]octane-1-carboxylic acid ethyl ester To a solution of
cyano-cycl ohexyl i dene-acetic acid ethyl ester (1.37g, 7.09 mmol) in 30 nL
acetonitrile was added nitronmethane (1.92 nL, 35.5 mmol), followed bh}/ )
1, 8- di azabi cycl o_g_S. 4.0] undec-7-ene (DBU) (1.06 ml, 7.09 mol) resdalltiiigliin
an or ang®&YPS8H. The reaction was stirred for 2.5 holRCI/IB26(HEM00S
partitioned between ethyl ether (Et20 and 1 N hydrochloric acid (HC)

(aq). The phases were separated, and the organic phase washed with brine,
dried over maghedraminomgthylesingaoictaned -carhoxilic acedethwi aster (5.0g,

h t ' 5% et hyl t at " h fforded
T g ( rosgo beh S ABRL S SN ) B el MBS RIPR AL e
col or | ess7Dhburs! HI/Br{deD® BIMB iddidatddthed)drobysi& hbd prdcseded tdBo%l H) ,
1.42- 1.72 (m 1 OH), 1.40 (d, J =51 Hz, 1T H, 1.30 (t, J = 7.1 Hz, 3H).
13C NVR Somplgtian,  1iise eeolutien 7wassgoncentmtedy, and. the residus, wastes] 25, 54,
25.28, 24 : ; 1). " A 1 | .

Cai o 1 oreX st in EXEl, Bifiof g stafigg mudfget A o6 willelsod 5 o
N, 6.75. Was bbiime@nThbWoniihe@ kalids eetafeshetiaddon WillcERC (B Xt1BthLester To
a solution of 1-C¥‘ano:sp| ro[ 2. 5] octane- 1l-carboxylic acid ethyl ester

(7.1g, 34o2gwed phalky smidy Aesmal gloriien ofthedeatelduas recstalized frem 5. Oml)

36 por 1 oVRREPRIONE OPhymBNCR A 15 Bodlol, AR L b BB RRE Ry of ¢ e
resi due (éar%ﬁyl‘rca?éié%s'\é?%Vo%&@%bﬁ@,ﬁgg@ﬁd og (HeERCHANMPY @JaieslzB00 (699

of 1-am nonet hyl -spiro[ 2. 5] oct ?ne- | rboxylic acid ethyl ester as a
col or| ess(dhid= 134 NER1B8)42.88 (g I13.47H1, Hd), REN;1.33481, (IOH)) 0:99.d,9/ Hz, 1

ED;? 4.2'%65 51 P Hco s fhiro il i 65 Al Eéa@?%:%%é@@%?%?ﬁ ®
o pomec Tk DT AP 0o bt dots Y, B P P o sPaP Bl 2

nol ) waswag@sb ObtaiieB(0.84d, €.800). Anal. thelcdifst OngHWAOBIGILXE,E4.87; 72
hours. The crude 1H NVR indicated the hydrolysis had _proceeded to 50%
conpl et i ohl; 818 MoP4. o oWaY: conddnt T:alle8,4%M, BrZ.r ddiey FQasdings

were concentrated to provide 1-aminomethyl-spiro[2.5]octane-1-carboxylic
acid ethyl ester hydrochloride as a colorless solid, mp 118-120 °C: 'H NMR
(CDCl3) 6 8.39 (br s, 3H), 4.23 (m, 2H), 3.66 (m, 1H), 3.31 (m, 1H), 1.85 (m,
1H), 1.65 (m, 1H), 1.42-1.54 (m, 9H), 1.28 (, J=7.1 Hz, 3H), 1.03 (d, J=5.4
Hz, 1H). Anal. Calcd for CioHyNO2eHCI: C, 58.17; H, 8.95; N, 5.65.
Found: C, 58.31; H, 8.87; N, 5.51.

The foilowing compounds were prepared according to the procedure

described in Example 1. ‘ ’
Example 2
1-AMINOMETHYL-SPIROI2.4]HEFTANE-1-CARBOXYLIC ACID
HYDRQCHLORIDE

"H NMR (D:Q) § 3.31 (d, J = 13.7 Hz, 1H), 2.87 (¢, J = 13.2 Hz, 1H),
1.65 (m, 1H), 1.49 (m, 5H), 1.37 (d, J = 4.6 Hz, 1H), 1.31 (m, 1H), 1.08 (m,
1H), 0.92 (d, J= 4.6 Hz, 1H). LRMS: m/z 167.9 (M-1).

Example 3
1-AMINOMETHYL-SPIRQ[2.6INONANE-1-CARBOXYLIC ACID
HYDROCHLORIDE
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exhaustively with Et20 to renove the starting material; until a fine white
solid was obtained. The conbi ned solids were washed again with %t[?—ﬁm( %@(
15m.). to give a chalky solid. A small portion of the batch was

recryst awbizmesheizgom MOH EtOAc to furnish 0.17g (3. 3%pcqfiB2004/000058

1-am nonet hyl -spiro[ 2. 5] octane-1 - carboxylic acid as a colorless solid, np
>250 C (dec): 1H NWR (D20) 8 3.37 (d, J = 13.4 Hz, 2.83 (d, J = 13.4
Hz, 1 H), 1. 21p343 488 1PN = 5.1
Hz, 1 H): Anal n%Cafgc%G?ér 10H17%g%958_6§§%%%13]4% gg)@aégd Found

C, 54.77;J+H138 Wz, 1H),11.36-1384 (M, 2EIHNU2E(dpJ =whS Hd,sidH)pBt78 (thd £ 6. ’B4g,

6. 69 . Arﬁl | cd for ClLoHL7NO20HC1: C, 54.67; H, 8.26; N, 6.37. Found: C,
54.71; H, ; N, 6.22. The Et20 washings were concentrated to provide

1- am nonet hyI spiro[ 2. 5] oct ane-1-carboxylic acid ethyl ester hydrochloride
as a colorless solid np 118-120 C 1H NVMR (CDCI3) 8 8.39 (br s, 3H), 4.23
(m 2H), 3.66 (m 1 , 3.31 (m Exdmple85 (m 1 H, 1.65 (m 1 H,

et St Y2 Ve TR SPIRDRsiENANE L carBdude o s a1,

| B - sy oy gy acg= |

H 8.87; N, 5.51. The follow ng conpgggs were prepared according to the
procedure described in Exanple 1. EXanple 2

1- AV NOVETHYL. (8Répecee. wmmmm&panmwmmmmeMnm (IIE;O) B R
1 5 1
20 e a7 iy 2 13t Pt 176 2870 v A7, THig1 T 4B tp 1990 Sy

NovE et 2P A G HE BN iyt (SRRl G20940% o now

ZGDIQHQ;WICPSHEJIBEDG@/GEW%GMFX&EG C,67e69;.H, 1) .BMIN(EHETY) S 3. 60
3.4 Hz, 1H), 2.83 (d, J = 13.7 Hz, 1 H), 1.34-1.64 (m 12H), 1.27
4.9 Hz, 1 H, 0.76 (d, J =5.1 Hz, 1 H. Exanple 4

Example 5
1-AMINOMETHYL-SPIRO[2.4HEPTANE-1-CARBOXYLIC ACID
A. Cvyano-Cyclopentiylidene-Acetic Acid Methyl Ester

To a solution of cyclopentanone (84.1 g, 1 mol) in dry benzene (100
mb) was added methyl cyanoacetate (99.1 g, 1 mol), ammonium acetate (10
g) and glacial acetic acid (20 mL). The reaction mixture was heated to reflux
. using Dean-Stark apparatus for 12 hours and allowed to cool to room
temperaiure. Excess of solvents was removed in vacuo and the residue was
dissolved in EtOAc (400 mL). The organic layer was washed with water, dried
. (NapS04) and evaporated to give the product as pale yellow oil. Further
purification of the pale yellow oil by distillation (10 mm Hg, 140-145°C)
provided cyano-cyclopentylidene-acetic acid methyl ester (130 g, 79%) as a
colorless oil: "H NMR (300 MHz, CDCls) & 1.80 (m, 4H), 2.80 (t, 2H), 3.0 (,
2H), 3.80 (s, 3H); °C NMR (75 MHz, CDCls) § 25.4, 26.9, 35.8, 38.1, 52.5,
100.7, 115.8, 162.6, 188.5.

B. 1-Cyano-spirof2.4lheptane-1-carboxylic acid methyt ester

To a solution of cyano-cyclopentylidene-acetic acid methy! ester (20.8
g, 126 mmol) in acetonitrite (500 mL) was added nitromethane (34 ml., 630
mmol, 5 eq) followed by dropwise addition of 1,8-diazabicyclo[5.4.0]undec-7-
ene (DBU) (18.8 mL, 126 mmol). The reaction solution turned orange upon
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1- AM NOVETHYL- 2- METHYL- SPI RJ] 2. 6] NONANE- 1- CARBOXYLI C  ACI D (prepared via
cycl opropanation with nitroethane): 'H NWVR (D20) b 3.27 (d, J = B3 ﬁﬂv‘%{}sl
H, 2.87 (d, J = 13.7 Hz, 1 H), 1.27-1.46 (m 12H), 0.90 (d, J = 6.6

3H), 0. 6GGobaodsstd . LRVB: miz 210.1 (M 1). Anal. Calcd ﬁmrsz@iﬂiﬂ%sI\DZ C,
68.21; H, 10.02; N, 6.63. Found: C, 67.65; H, 10.31; N, 6.57. Exanple 5

1- AM NOVETHYL- SPI ROF 2. 41HEPTANE- 1- CARBOXYLI C ACI D A

Cyano- Cyche peditivhi csf@eUAqets ﬂaaeﬁoﬂ niRiuRy WaESs&tﬁreJ at mcﬁﬁltymp@mamfre for
cycl opent anone (84.1 in dr{ benzene was_ added net hyl

cyanoacetdt BOYS9, /ingthe.t: F\%‘an 0&%( Mldcwest Q%bang)s’"éfﬂﬂj fratihguracet i c

d (20 f St ar k
Copar o ST R P B A R T g 1 W ) PRS2
soI vents ma)sam@uwwerswsup@r@@ecanmhéfm aGisilgyer was wabresbwited N HEIt(@Ac (400

The or%anl c layer was washed with water, dried LﬁNaZSOfL) and evapor at ed
to gi ve PhaVBr filde brine A% %)QQ IrBla), ofitied Wh@@dlufﬂjrﬁ gt filkpresk angle pal e

| t t
gsangwcgiﬁva erﬁbﬁl Icl‘iéllrllé;1 rgg %%%?#@? on( %3@& Bg%)%}a Sg"gaagelcol orl ess
oil: 1H I\dMRJrﬁﬂO@u wﬂED@l@’Jo &h ﬁﬁelém/hékﬁnes? 8thd tagg%ﬂ)naté feadtions 2H) ,
3.80 (s, 3H); 13C (75 MHz, gﬁhs 25.4, 26.9, 38.1, 52.5,

100. 7, mserg cornaned @e@ evappraiedyton dussish of 4.9 zg_h@&%)’ afe-roy@ndoxy | i c

ster (200 F%hﬁﬁeflé’n%ﬂ%rﬂf%’wﬂ@ca&e%ﬁ%ﬁﬂ BB Al R e nane”
(34 ni, a@ﬂz Gmﬂlg $18)(df gl quzbm)dﬁomm% dyrH) on 19f(d, J 5.0 Hz,
1, 8- di azabi cycl o 4. 0] undec 7- ene (DBU) (18 m., 126 mnol ). The reaction

sol uti on th; ﬁe‘H2o1r9a(mg,e1H)3($nB%llS M&O‘H’@bm@ﬂﬁ@ﬂﬂﬂ}ﬁi PCT/ 1B2004/ 00005%
the addition of DBU. The reaction m xture was stirred at roomtenperature
for 16 hours. Another portion of DBU (1 nm.) was added and stirred for 1

hour. The. rea‘r-wnqnomem i tdrld- PRafbHelVRRIY fidiRY dstet) and 1IN HC
(400 niL) and ayers separa € € organi c Tayer was washed with 1 N

HCl (2 x 300 T@.)a solution b k-cganospiol24]heptaneet -casemicsaciamethyl | t er ed
and ester (3.45 g, 12.3 mmol) in methanol (240 mL) was added cobalt chioride
hexahydrate (CoCl,-6H,0) (9.16 g, 38.5 mmol) to give a deep purple colored
solution. Sodium borohydride (7.30 g, 193 mmol) was added portionwise over
10 minutes with caution to coniro!l the evolution of hydrogen and the
exothermic reaction that ensued to give a black solution. The reaction mixture
was stirred for 30 minutes under nitrogen after the addition was completed.
The reaction was quenched carefully by the addition of 0.5N HCI {1.3 L). The
solution was made alkaline (pH ~ 9) by the addition of concentrated | ﬂ
ammonium hydroxide. The mixture was extracted with ethyl acetate (4 x 400
mb). The cambined organic layers were dried over sodium sulfate, filtered
and evaporated to afford 3.07 g (87%) of 1-aminomethyl-spiro[2.4]heptane-1-
carboxylic acid methy! ester as a yellow oil: "H NMR (300 MHz, CDCls) § 0.74
(br d, 1H), 1.4-1.7 (m, 10H), 1.9 (m, 1H), 2.58 (d, /= 13.8 Hz, iH), 318 (d, J
= 13.8 Hz, 1H), 3.45 (s, 3H): MS (APCI) m/z 184 [M+H]".

D. 1-Aminomethyl-spiro][2.4lheptane-1-carboxylic acid

To a solution of 1-aminomethyl-spirof2.4]heptane-1-carboxylic acid
methyl ester (3.40 g, 18.6 mmol) was added methanol (75 mL) and lithium
hydroxide-water (LIOH-H,0) (1.55 g, 37.1 mmol). The mixture was heated to

32



evaporated. The resi due was chromat ographed on a wet-packed silica gel
colum eluting with 4-6% ethyl acetate/hexanes. The appropriate fractions
wer e conbi ned and evaporated to furnish 14.0 g (62% of 1-cyano- 30 NOY 2009
spirof 2. w@mk;mml car boxyl ic acid nethyl ester as a chEpip8bdioo00s NI\/R (300
Mz DS 8 e (d 3 250 b 1 H. 1.70-1 88 (m G B0 5.0
Hz, 1 H), 21219(m 1H, 382(s 3H); M5 (APCl) nlz 180[|\/Hr|—|]+ C.

1- Ani non%hmk uRBbf Hft?og%?a"f@?h@%drsca{fr@oé‘ol%htcw%'r@m@%&ﬁi ratlch 2
solution of 1-cyano-spiro[2.4]heptane-1 -carboxylic acid'methyl ester (3.45
g, 19.3 runsley reduged haessure2a0d thy esiiusdued disbalvedcinl ‘watere(Smmia)hydrate

Cod 2- 6H 9. 1 38.5 mmmol.) ,t L,ve d urpl e red, sol ution.
(SOdI um bo\gﬁhﬁﬁ Pﬁ@‘ (?df‘)]'@g 60"01%')%%’%@@ Xﬁ%%ﬂgg@ag@fﬁ g 909|élr 490 ninutes
Wi th cautadjiiste@ teammt wwmtaep.@bfﬁlmte %solfsotw@'d wwmraﬂ@ntdm dfePLRaen ¢
reaction that ensued to %I ve a solution. "The reaction m xture was

stirred fy@cugm niuyiel uhder i (395’@)3n0faf 1 emineeedoyrapiro dhepbompliet ed.  The
ti hed f b h dd 5N HCI Th

o ut1 on GtomGead ey e oty Soldly ARcealdle’q ypbebhestibol, T

anmoni um Ny QUWHZTD% 6’@ $ERd WS Z??‘Hzaqli-ﬁdﬂﬂzt@ogmlb [t §.4¢¢ x 400

m.). The conb d organi ¢ layers were dri ed over dlumsufate filtered
and evapoinat Hd), t105&-ﬁfb? (an?(Ftl) 92881% J@:f132aHEnd)H\)e,t$Lle siler@[‘lB AHzept ane- | -
carboxylig a S | ow 0i | : 00 13) S
0.74 (br’cl’d ﬁ\ﬂglﬁ‘%ﬁ% 57%&?/?*131 nal. &aicq. ELOM?WR@ .8 Hz, 1
H, 3.16 & J 378 (ARe!) n7/z 184[MH—|]+ D.
1- Ami norret gp?rof Ml%ep%ﬁ%él égg?%aosxwacsgﬁ\ld 0 a solution of 1-am no

hyl - spi ro[2 4] hept ane- 1-carboxylic acid nethyl ester (3.40 g, 18.6 mmol)

§ added net hanol (75 nl) and |I0é‘ll um h%dromde wat er (Li OH H20) (1.55 g,
37.1 mml). The nixture was heat eEFHMBE 3 0 Nov 2005 WO 2004/ 065361

PCT/ | B2004/ DOQRRIIETHNL - QQS@B@TVL@P@LWR(%A%&HB@)WEQ NG was

removed by €vaporation —under s di ssol ved

in !water (50 nL). Wth ice ba‘ﬂ‘l‘DBﬁlﬁIH@BlB ncentrated HCl (-2.5 nL) was
added unt | th{a pH dj A V\/m : . |tate‘was +so| ated by
filtration and—e#

opLopal :
1- am nonegéitions BE @&\?ﬁtﬂﬂ-@-ﬁﬁ&ﬁ?ﬂwéx— 2-enoic acrd ethyl ester (0.74g, 4.08 mmol)

in 16 mL acetonitrile was added nitromethane (1.11 mL, 20.4 mmol), followed

-----

L&O'll =

by DBU (0.61 mL, 4.08 mmol) resulting in an orange solution. The reaction

was heated to 60 °C for 16 hours, then cooled and partitioned between Et,O

and 1N HCI (ag). The phases were separated, and the organic phase

washed with brine, dried (MgSQ,),” and concentrated. Flash chromatography
S of the residue (5->10% EtOAc/hexanes) afforded 0.56g (70%) of 1-Cyano-2-
isobutyl-cyclopropanecarboxylic acid ethyl ester as a pale yellow oil. 'H NMR
(CDCls) 8 4.22 (m, 2H), 1.75-1.90 (m, 3H), 1.63 (m, 1H), 1.36 (m, 2H), 1.30 (t,
J = 7.3 Hz, 3H), 0.95 (m, 6H). *C NMR § 168.25, 117.72, 62.94, 39.12,
30.25, 28.12, 25.66, 22.63, 22.40, 19.56, 14.30. LRMS: m/z 196.0 (M+1).
Anal. Calcd for Cy1Hi7NQo: C, 67.68; H, 8.78; N, 7.17. Found: C, 67.32;
H,8.74; N, 7.32.

B. 1-Aminomethyl-2-isobutyl-cyclopropanecarboxylic acid ethyl ester

To a solution of 1-cyano-2-isobutyl-cyclopropanecarboxylic acid ethyl
ester (0.41g, 2.10 mmol) in 45 mL EtOH was added triethylamine (5.0mL) and
Raney nickel (1.0g). The mixture was hydrogenated in a Parr shaker at 48 psi
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carboxylic acid as an off-white solid: np 231-235 C (deconposition); 1H NM
(300 MHz, D20) 8 0.78 (d, J =4.7 Hz, 1 H, 1.32 (d, J =4.7 H, 1 H, 1.40
(m 1 H, 1.54-2.77 (m 7 H, 2.86 (d, J = 13.2 Hz, 1 H), 3.43 (d3 0NGY AB. 2
Hz, | HVONBH§ARG ) mz 170 [ MtH *. Anal . Cal cd. For Cebirabeédsndeets20: C
57.18; H 9.17; N, 7.41. Found: C, 57.38; H 8.82; N, 7.09. Exanple 6

1- AM NOVETHYL- 2- | SOBUTYL- CYCLOPROPANECARBOX: YLI C ACI D HYDROCHLORI DE A

1- Cyano- fori ®hoirg! filtsekdo andranesatrirey | Flashohdomalydraphly &f thd eesidusol ution
of 2-cyano-5-nethyl-hex-2-enoic acid ethyl ester (0.74g, 4.08 mol in 16

nL acet offftr0fe M@@Hé‘aﬂe@lzhupm\aﬁe@ Kahtg (26%4) ef_1- azvlrwmﬁﬂswyz-rwpww d by

neat cd t BYBBPERRBRCaPa S5 b eBr 33 raopaRt Al orbANBLAdY & 20 and
INHO (a7 iThe Apianaso wer.p-sepatal ady, avb dicy argaoiid, Phaga a¥ffied v th

bri ne, drled (MySA4j , - and concentra chr omat ogr ap of' the
resi due (6. 152000,E21dAcT. Béxemetdy), afibr(tjekj:CY Sadz, (3190 1.64 ( mcuﬂhcﬂ 20

I sobutyl -cyg r gpanecar bo | ic_ aci ester as ellow oil. '
AR ( oUrapHe B ABATE oo Wb B3 5051 0. 28y 43R 3708, S0 8) 2908 () 24
1.30 (t, m 6H). 13C NVR 6 168.25, 117.72, 62.94,
39.12, 38%2%931 %6%? %P %24%3 22.40, 19.56, 14.30. LRMS: mz 196.0
(1M+1l). Anal. Calcd for CL1HIENO2: C, 67.66; H, 8.78; N, 7A7. Found: C,

67.32; H 8. 74 N, 7.32. B. 1- Am norret hyl - 2 |sobutyl cycl opropanecar boxylic
aci d ethf estlefminpraetiyi-grisehuty 2 : pH@@ car boxyl i ¢

(5. o) and Eﬁ&’eréyé’ﬂl“%%%i’?? &%bm@@%@f}ﬁ?%@%ﬁ%&ﬁﬂc%dt P ey
Shaker a(0.48, {950 3Ai) FRA4408eE360 ALOGNCMCIORE), BRT) HHE20G4RE0NES Tor 1

hours, filtered, and concentrated. Fl ash chromato ra of the residue

hy
(5- 10% Veelxechtaro$0phevisded e Trede JébyNIMR ncipalRg %Wydzolv&lgbhwl )

| | 8 4. 10
1 OB ORI, BN, 1905t S YL SR ot IS,
H), 1.63glass wool plug and concentrated. The solid residue was washed with Et,O
(2 X 3mL) to give 86mg (100%) of 1-aminomethyl-2-isobutyl-

cyclopropanecarboxylic acid hydrochloride as a colorless solid, mp >220 °C
(dec): M NMR (D20) § 3.34 (d, J = 13.7 Hz, 1H), 2.83 (d, J = 13.9 Hz, 1H),
1.57 (m, 1H), 1.47 (m, 1H), 1.37 (m, 1H), 1.30 (m, 1H), 1.00 (m, 1H), 0.72 (m,
7H). LRMS: m/z 169.9 (M-1). Anal. Calcd for CgHi7NO.eHCI: C, 52.05; H,
8.74; N, 6.74. Found: C, 50.32; H, 8.15; N, 6.53.

Example 7 ; ~
1-AMINOMETHYL-2-ISOPROPYL-CYCLOPROPANECARBOXYLIC ACID |
HYDROCHLORIDE
A 2-Cvano-4-methyl-pent-2-enoic acid methyl ester

To a solution of isobutyraldehyde 1 (182 mL, 200 mmol) in dry
benzene (20 mL) was added methyl cyanoacetate (18 mbL, 200 mmol),
ammonium acetate (2 g) and glacial acetic acid (4 mL). The reaction mixture
was stirred at 60°C for 30 minutes and allowed to cool to room temperature.
Excess of solvents was removed in vacuo and the residue was dissolved in
EtOAc (200 mL). The organic layer was washed with water, dried over
sodium sulfate and evaporated to give 2-cyano-4-methyl-pent-2-enoic acid
methyl ester as pale yellow oil. Further purification of the pale yellow oil by
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1H, 1.52 (m 2H), 1.34 (m 1 H, 1.22 (t, J =7.1 H, 3H, 1.04 (m 1 H,
0.90 (m 6H), 0.49 (m 1 H. 13C NWR 6 175.51, 60.75, 42.42, 37.92, 30.61,
29.04, 26.46, 22.91, 22.63, 21.31, 14.49. C 30 NOV 7005
1- Ami nomatgnobadssbeiobut yl - cycl opropanecar boxyl i c aci d hygFoahbQlidstds To

1- am nonet hyl - 2-i sobut yl - cycl opr opanecar boxylic acid ethyl ester (0.1 g,
0.50 mmol ) was added 10 n1_ 3N HCl (aq), and the m xture was refluxed for 60
hours. T - 0 ed 100%
ol et 1 R ) e Bl B D SR B M o1 ol g
and concdB00addidd, CDGBg)sSDIHG (dedi=dB5 Wasbinhshe8-3W04 M), 387 (8, 3)) to give
86ny (10 t hyl - 2-i sobutyl - cycl opropanecar boxylic acid

hydr ochl %agdai qrgcggge gis solid, np >220 C (dec): 1H NWMR (D20) 6 3. 34
(d, J = 13.7 Hz, 2.83 (d, J =13.9 H, 1 H, 1.57 (m 1 H, 1.47 (m
1 H, 1.37 (m 1H) 130(m 1H, 1.00(m 1 H, 0.72 (m 7H). LRVMS: niz
169.9 (MB). Ahé;lvanﬁ}'ﬁ sdpfapyl Meﬁmhéﬁatbdx(t]lc a€id rhétiybestdy 8. 74; N, 6. 74.

Found: C, 50.32; H, 8,15; 6. le 7
it SRR PEPRIBERRBERENA ACOMAVACSIIGAOSE A

1- AM NOVETHYL- R RShtignye

sobat yr &y sy Bgetonfio (et was dBtipd hiReRRIMANEIS S Ly 2 gded
met hyl cyt®anatodt endlé r;iortu&ﬁw;smmtl):ltt:onamoalummasepabﬂecﬂ 2potassioeh gl aci al

acetic acid (4 The reactjon mxture was stirred at. 60C for 30 m nutes
and al | oviiRyridg &15%/13 %2?&3 {‘-Bﬁﬁ@%‘ﬂ‘i’ﬂ g""t”@(d’%SsSer‘gé‘I“\‘?@ﬁtr%ﬂ%@rr%rmved in

vacuo an | ayer
was vvash(ehdﬁs %@Sb%rgd\l@??g over so'gl umé)%f“@at%’ge)'EQS a@gg‘;‘a@o 0@9%{}{,,? |¥e
G®CYano- dtheaudhy b -shenit pat ahoelcteem'ldd\n!asam&yulthemammerﬂepame;eldf eolvent . Furt her
Parification of th al e yell o I WD 2004/ 065361

PCT/ 18200‘&%6@@9&‘9&'&"@13% &gt @fem?{)tyﬁgwaﬁé%&'g%fﬁ%m sthesy Theeihggoy as

col orl ess : I 6

2. 96- 3. 04'a?é'l Wfém, 3.d8@’m(qg",’&(§f4) rﬂg?:@?e (a ver Sodiiy %“'ﬁ{é @‘%‘Q oo

1- Cyano- 2coramptrapyd - welcopr oddnee caudeo pydductawas poatitegd bgstiash column

chromatography using hexanes/EtOAc (8:2) as an eluent fo afford 1-cyano-2-

isopropyl-cyclopropanecarboxylic acid methyl ester (7.7 g, 68%) as colorless
oil: "H NMR (300 MHz, CDCls) § 1.13 (t, J = 7.2 Hz, 6H), 1.39-1.45 (m, 2H),
1.65-1.74 (m, 1H), 1.81 (dd, J = 4.4, 8.9 Hz, 1H), 3.81 (s, 3H); "°C NMR (75
MHz, CDCly) § 19.6, 21.8,21.9, 25.3, 31.2, 39.3, 53.7, 117.6, 168.7.

C. 1-(tert-Butoxycarbonylamino-methyl)-2-isopropyl-

Q{ cyclopropanecarboxylic acid metﬁvl ester

To a solution of 1-cyano-2-isopropyl-cyclopropanecarboxylic acid
methyl ester (7.7 g, 46.1 mmol) and cobalious chloride hexahydrate (21.9 g,
92.2 mmol) in MeOH {560 mL) was added sodium borohydride (NaBH,) (17.4
g, 461 mmol) in poriions. The black precipitate formed was stirred for 1 hour
at room temperature and was guenched with 0.5N HCI (200 mL). After the
black precipitate dissolved, excess of solvent was removed and agueous
layer was made alkaline by addition of 2N sodium hydroxide {(NaOH). The
alkaline solution was added slowly to a solution of di-tert-butyldicarbonate
(20.1 g, 92.2 mmol) in dichloromethane (400 mL). The reaction mixiure was
stirred at room temperaiure overnight and the organic layer was separated

and washed with brine and dried (Nap;S0;). Evaporation of excess of solvent



To a solution of 2-cyano-4-nethyl-pent-2-enoic acid nethyl ester (10.5 g,
68.3 mml) in dry acetonitrile (60 nm.) was added nitronmethane (5.5 nL, 103
nmol ) and a portionwi se addition of alum na-supported potassium & Vi B -
(40% wt , wR2og06sXhe reaction mi xture was stirred under pefhgdood/odooss hours
and cooled to roomtenperature. The solid was renmoved by filtration through
a short pad of celite and washed with acetonitrile. Excess of solvent was

removed idnowedut;yapdnﬁdmoheaf dve MRfUEL Y edimadchnsitbgraphih@isgigier | ayer
was washed with water, brine, dried aover sodiumsulfate (Na25SO4) and

concent r RRXRNASAENAG d: Thas cam celuphbduatishass bitertruaxysambpagiRndiseum

sopr opy MR Somt RS ARG OG bt AR P helhileiist 2189 Bpsfy o>
col orl esas c@ldrteséhthNRl mm 5%@ MP‘I?PQDBEO@)J& @3’6((£m 1]H)= 0,97 (UIZJ 553
1.39-1.45 (m 2H) 1 H, ="4.4, 8.9 HzZ, 1 H),

3.81 (s,HaHpH), B@WRI(:BS H:M%H d:mﬁ:k)me(mQSH) p&aas Qlll)g3235(d3J 81.2,
39.3, 53

But oxyca?%én% rjr?nt)é%t K@/I?‘Zhé)g}opw %%I(ﬁpﬁwa e%aWM&;W$N§E1 d net hyl

ester Toc:@@qziumlmsofzslaca/@aozaz%@ﬁoml*rcy@borsro@ams%rhvmIm cid
nmet hyl ester 7.7 g, 1 mol ) and cobal t dus chl ori'de hexahydrate (21.9 g,

92.2 mm(ﬁ)PGH m@d—?’&@&ﬂ'lm(-)()(Bm&;] added sodi um borohydride (NaBH4) (17.4 g,
461 mmol ) in portions. The black precipitate formed was stirred for 1 hour
at room tenperature and was quenched with 0.5N HCl (200 nil-). After the.

Cayer nag it B B Yo ot de (NacH) - The

al kal i necyep mnew&@gﬂ@ﬂcl I owl y to a soI ut ion of di-tert-butyldicar borae
Stirred at o5 tenseldel tovki B GARoRHR ARy Bhiam R <R ar ot oa
and washgge lg%lbgahéb@@oﬁt&ﬂ: aé.ggﬂef:%/%%)m @ggm hfRoDfin gMeess (gdo sol vent

35 WO 2004/ 61 3 0 00- 1/ 000058 fol 'owed by purification
of the r@gdi)dues mydedl ameiutioncofaliibiymra gydroxideLIGBX 44&s 0 Ed ORoMERINLIN as an

et yl ) - PR BEO RN cShe SRR BRLPBE A boaiac tonely YR Ao g, seoy
cooled to room temperature. Excess of solvent was removed and the residue
was dissolved in water (100 mL). The aqueous solution was washed with
ether, acidified to pH = 3 with 2N HCI and extracted with EtOAc (2 x 150 mL).
The combined organic phase was washed with brine, dried (Na,50,) and
evaporation of the solvent provided 1-(tert-butoxycarbonylamino-methyl)-2-
isopropyl-cyclopropanecarboxylic acid (9.0 g, 87%) as a colorless oil: 'H
NMR (300 MHz, CD30D) § 0.72 (m, 1H), 0.99 (d, J = 6.2 Hz, 3H), 1.06 (d, J= ®
6.2 Hz, 3H), 1.28-1.36 (m, 3H), 1.42 (s, 9H), 3.23 (d, J = 14.3 Hz, 1H}, 3.54 |
(d, J = 14.3 Hz, 1H); ®C NMR (75 MHz, CD,0D) § 20.0, 23.0, 23.3, 28.8,
30.2, 37.6, 40.8, 80.2, 158.1, 178.5; MS (APCI) m/z 258 [M+H]".

E. i-Aminomethyl-2-isopropyl-cyclopropanscarboxvlic acid hydrochloride

To a solution of 1-(fer-butoxycarbonylamino-methyl)-2-isopropyl-
cyclopropanecarboxylic acid (2.05 g, 8.0 mmol) in dry 1,4-dioxane (40 mL)
was added 4N HC! (40 mL, in 1,4-dioxane). The reaction mixture was stirred
at room temperature overnight and ether was added (100 mL). The white
solid was collected and dried to give 1-aminomethyl -—2-isopropyl-

cyclopropanecarboxylic acid hydrochloride (1.35 g, 88%): mp: 245-246 °C;
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as colorless oil: 1H NWR (300 Mz, CD-30D) 8 0.76 (m 1 H, 0.97 (d, J = 6.3
Hz, 3H), 1.05 (d, J = 6.3 Hz, 3H), 1.26-1.31 (m 3H), 1.43 (s, 9H), 3.23 (d,
J = 14.3 Hz, 1 H, 3.57 (d, J =14.3 Hz, 1 H), 3.69 (s, 3H; 13GMNuR ¢Il%
MHz, . CD30D) ~ 20.5, 23.4, 23.6, 29.2, 38.1, 41.1, 53.0, 80.5, 158.5, 177.1;
M5 (APOWO mwhzo6d3d [ MWH 100(Boc)] +. D. 1-(tert PCT/IB2004/000058

But oxycar bonyl am no- net hyl ) - 2-i sopropyl - cycl opropanecar boxylic acid To a
solution of 1-(tert butoxycarbonyl am no-nethyl)-2-isopropyl -

cycl opr opgnaasr (3oomiHg, 990516'039111)(&1 Fstes Hzl@;l-ﬁ gageé@)ﬂm}mi Dsi@ MelH (320

n -) was added a solution of |ithium hydroxide (L g, 100 nmmol) in
wat er (98.4tg, 31!1)&1 1234t Bil dm bt drdd-he® (eaidy 4.85r(df UdadB(Yer hdwr s and

vas di ssEEThSVEEE I T s NHRC s e DR 2o Sad. BB ch
ether, _agod f4ed ﬁ?gBHms%AWGmn%Ms% mlamﬂ”h *AhgRielcl! For BypANNO2 X 150

m) . he "conbi'ned organi ¢ phase was brine 5804) and
evaporat iHEE: &, 4h815id) 8861 Np 723, did 1831t Eoundut@ A6 pHNGl4lyiN) o~ et hyl ) - 2-
|sopropyl%_i§ %:Bopanecar boxylic acid (9.0 g, 87% as a colorless oil: 1H
NMVR (300 ObD 8 0.72 (m 1 H, 0.99 (d, J =6.2 H, 3H), 1.06 (d, J =
6.2 Hz, 3H), 1.28-1.36 (m 3H), 1.42 (s, 9H), 3.23 (d, J:143Hz 1H,
3.54 (d, J =14.3 Hz, 1 H); 13C NWR (75 M1z, CD30D) 8 20.0, 23.0, 23.3,
28.8, 30.2, 37.6, 40.8, 80.2, 15Examp1685 I\/S (APCI) m z 258 [ MkH +. E.
1- Am nonet _d, 1) |%C ?6I de To a
solution @ G Sl '-51._.»'.-.,‘5
cycl opr opaneca. 3-BSBEthdRo Yhok add® dstbp dry 1,4-dioxane (40 niL)
was added 4N g%vm—mm%m tion mxture was stirred
B _room t enperlat & emoserenioghd- I'a?rmamrtear(Zv@sn‘da.ddMo( lﬁmah)L)andTrbenﬂgl te solid
We's col | ected and drled toH? am nonet hyl - -|s

ﬁya

cycl opr off¥AReaseiBe) (3-8 4bi F‘?RDnP‘Bp QeW@?t )'6 acwlp 0.984nbas C 36

30NO\/ 211 10 3 0.94 (d,
5 14 Bt ahgl paskhidpiel o, 4 ¥ %9%06%5&% “thglepdias] % o' |
H) , 1 49+énﬁ9eﬂnana telirriry édntimiedIfok 1IBm?n HAdditigal acetic acid (0.08 mL)
and piperidine (0.14 mL) were added, followed by the additional of oven-dried

4A molecular sieves such that stirring was not impeded. The mixture was
stirred for 1h, then partitioned between EtOAc and sat. sodium bicarbonate
(NaHCOs3) {(aqg). The phases were separated, and the organic phase washed
with brine, dried (MgSQg), and concentrated to provide 1.03 g (27%) of 2-
cyano-3-propyl-hex-2-enoic acid benzyl ester as a colorless oil. 'H NMR
(CDCls) 8 7.35 (m, 5H), 5.24 (s, 2H), 2.71 (m, 2H), 2.52 (m, 2H), 1.60 (m, 2H),
@ 1.49 (m, 2H), 1.00 (t, J = 7.3 Hz, 3H), 0.95 (t, J = 7.3 Hz, 3H). C NMR §
| 182.46, 161.72, 135.37, 128.83, 128.58, 128.21, 115.87, 104.77, 67.26,
40,77, 35.80, 22.36, 21.86, 14.54, 14.32. LRMS: m/z 272.1 (M+1). IR (neat)
2023, 1720 cm’’. Anal. Caled for Ci7H21NOs: C, 75.25; H, 7.80; N, 5.16.

Found: C, 75.44; H, 7.80; M, 5.22.

B. 1-Cvano-2,2-dioropvl-cvclopropanecarboxylic acid benzyl ester

To a solution of 2-cyano-3-propyl-hex-2-enoic acid benzy! ester (0.91g,
3.35 mmol) in 50 mL acelonitrile was added nitromethane (0.91 mL, 16.77
mmol), followed by DBU (0.50 mL, 3.35 mmol) resulting in an orange solution.
The reaction was stirred at room temperature for 16 hours, then partitioned
between Et,O and 1N HCI (aq). The phases were separated, and the organic
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3.83 (d, J =13.7 Hz, 1 H); 13C NWR (75 MHz, D20) 8 22.3, 23.9, 27.8, 30.8,
39.6, 41.7, 179.6; M5 (APCl) mz 158 [ MrH +. Anal. Cal cd. For C3HL15N02- HC:
C, 49.61; H 8.33; N 7.23; d, 18.31. Found: C 49.76; H, 8.44; N3 g?Wﬂ;g"
d, 18.4¢0 fasaegsba 8 1- AM NOVETHYL- 2, 2- DI PROPYL- CYCLOPRErAbEfApRfoXe'LI C D
A. 2-Cyano- 3-prorw - hex-2-enoic acid benzyl ester To a m xture of

4- hept anone . (2.0 nm., 14.3 mmol) and benzyl cyanoacetate (2.51 g, 14.3

mol ) at &@swawyﬂ@ad VRERL bin&Clied0- and3 defRbhtratden PFRERI di ne
(0.14 nL, 1.43 mmol) dropwi se. The ice was removed, and stirring

cont i nuedhrematgraphy cdthe |reﬂleea(53~‘c>|16°/:acE@/{\©’h68am3) ﬁmﬂdw pe7ilgi ne (0. 14
L )y dd t I d d_4A I I
ol bves. Bl -SRI E R R sT bR oot A Sana eS8 for 1 n,
then par teid gasly ! Wﬁﬁﬂgﬁ@?cﬁﬂ% g5 gﬁ,oaa};r% 2hphon2ug.a (1RHER) (aa)

s n h

The phas re separat ed, the organic ase s ed wth brine, dried
(MySO4) , 2Hid 1ckn (bt £ &t ez dH)y didden, 11?@)3 1gS£EZﬁﬁ%)3I—Qt 1243 (d, J= 5.1 Hz,

S Al R A S PP T 2 Al B

R 6 1 (qugbfw‘?z[ Soggét“g’r%‘f‘z%z’séﬁg?is% 8?3§2§148 B é? '77 e

67.26, 4 78, 36345 880.22228G6, 24. 986,191749, I9.694 422 URN/B lm gne%¥)2224(( Mk1). IR
(neat) 2223, 1729 cm 1. Anal . Calcd for C17H21NCR H 7.80; N,

5.16. Foufed cng,'. 791al4;Calpd k)ratbwl-hsz@zQ@ 75.76; H, 812 N 491 Found:

1- Cyano r AV faanecarborylic acid benzyl ester To a sol ution
of 2-cyaﬁ%’@§$b%§l§§:%x&29’%i c acid benzyl ester (0.91g, 3.35 nmol) in 50
m. acetonitrile was added nitronethane. (0.91 nL, 16.77 mol), followed b

DBU (0.50_m, 3.35 nmol) resultlng in an orange sol utlon The reaction wa
stirred d¢ roadnirineEeiivi IO -WEHE peearbaxylia a@ided bet ween Et 20 and

A REE T TN §§ﬁ£§%@5§h %ﬂcef%ﬁ?@%“ et “ana

c?pcegt (r]I abaftyl Ekash(0.38Y, Oﬂﬁgqglh&n)ﬁ)h al e MeOHANE! Was aaa%ﬁtlmmexan%)
af forded 0.
daoxade%PtOz) (0.0359). The mixture was hydrogenated in a Parr shaker at 48

psi for 21 hours. The mixture was filtered and concenirated. Flash

chromatography of the residue on silica ge! {0.25:1.25:3.5 conc. ammonium
hydroxide (NH4OH) (aq):MeQH:CH,Cl,), followed by ion-exchange
chromatography on a DOWEX-50WX8-100 resin provided 0.09g (18%) of 1-
aminomethyl-2,2-dipropyl-cyclopropanecarboxylic acid as a colorless solid,
mp 255-257 °C: 'H NMR (CD3OD) & 3.26 (d, J = 12.9 Hz, 1H), 3.03 (d, J =
12.9 Hz, 1H), 1.69 (m, 1H), 1.56 (m, 2H), 1.28-1.50 (m, 4H), 1.26 (d, J = 4.4 o
Hz, 1H), 1.17 (m, 1H), 0.93 (t, J = 7.3 Hz, 3H), 0.85 (1, J = 7.3 Hz, 3H), 0.54 |
(d, J=4.6 Hz, 1H). LRMS: m/z 198.1 (M-1). Anal. Calcd for C{1HxNO2: C,
66.22; H, 10.62; N, 7.03. Found: C, 66.39; H, 10.79; N, 7.05. ‘

The following compounds were prepared according to the procedure
described in Example & abovs.

Example 2
1-AMINOMETHYL-5-METHYL-SPIRO[2.4HEPTANE-1-CARBOXYLIC ACID
(DIASTEREOMERIC MIXTURE)

mp 249 °C (dec). LRMS: m/z 182.1 (M-1).
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(81% of 1-cyano-2,2-dipropyl-cycl opropanecarboxylic acid benzyl ester as a
pale yellow oil. 1H NWR (CDCI3) S 7.35 (m 5H), 5.21 (dd, J = 18.3, 12.4 Hz,
2H), 1.79 (d, J =51 H, 1 H, 1.74 (m 1 H, 1.52 (m 3H), 1.43 §4NOy 705
5.1 Hz, WoObhosndsse6 (m 3H), 1.04 (m 1 H), 0.95 (t, 0.73
(t, J =7.1 Hz, 3H). 13C NVR S 166.40, 135.22, 128.81, F@%&zé'g% %'83‘)48
118.60, 68.23, 41.26, 36.45, 30.27, 29.76, 24.91, 19.74, 19.65, 14.22,
14.10. 1R (neat) 2240, 1734 cm 1Exd¥ﬂ§|e 16al cd for CL8H23N2: C, 75.76; H,
8. 12 N, 4‘9} Found C, 15,38 H 8.02; N 4 97. C

Wt i on of

. P & R
1-cyano-', 2-di OR | est er 35g 1.79
mol) in 16 O B HQ\E@“@S@&@P&M 8 ?'a@ “Febusy 4(% The
mxture wap, st eyl A (s B3 NakeL als AE 1Ry EmlemV@waw The
m xture was filtered and concentrate Fl ash chronat ography of the residue
on silicdVg#l. (0.25:1.25:3.5 conc. amoni um hydroxi de ( NHAOH)
(aq) : MeOH: CH2CI 2), foll owed by ion-exchange chronatography on a
DOVEX- 50WK8- 100 resin provided 0.09g (18% of 1- amino nethyl-2,2-d ip

ropyl -cycl opropanecarboxyl ic acEQaﬁ,ﬂ@-lqol orless solid, np 255-257 C 1H
NWVR (CD30D) S 3.26 (d, J = 12.9 Hz, 1'H), 3.03 (d, J = 12.9 Hz, 1 H), 1.69
(m 1 H, IABNOMETDHYL- -2 2ETHYS0PRAPYILYC YCLGPROPANECARBOXYLIQ H, 1.17
(m 1f), 0.93 (t, J =7.3 Hz, 3H), %lﬁ (t, 3 =7.3 Hz, 3H, 0.54 (d, J =
4.6 Hz, 1 H. LRVES: mz 198.1 (M1): |. Calcd for G 1 H21 N02: C,

66.29; H,p 10. @C;[%OE»Q@M ﬁ@gg%ncg@ 2661 g&,zﬂﬁes%p 79; N, 7.05. The fol | owing

conmpounds wer € pr epar accorarng ocedure described in Exanple 8

ve. E2mi plTeo 8 mixiue] mMu’@FaWleds (RORAL 218 PHEPTONAEC 1baDARBOXYLI C

NO\;DZ(()(E))ISA%E%G\{E&&3%% 35'3 ‘Bﬁggh ‘80 decéﬂ%‘ﬁ acefic i‘c'dAbﬁz”iI@(@:\é_eﬂ—lYLBg g ([))
| _METHYL- MWW@WHEMQ Pa2 mmol) dropwise. The ice bath was

removed, and stirring continued for 10 minutes. Additional acetic acid (0.1

mb) and piperidine (0.16 mL) were added, followed by the additional of oven-
dried 4A molecular sieves such that stirring was not impéded. The mixture
was stirred 1.5h, then partitioned between EtOAc and sat. NaHCO; {(aq). The
phases were separated, and the organic phase washed with brine, dried
(MgSQy), and concentrated to provide 3.96 g (95%) of 2-cyano-4-ethyl-hex-2-
enoic acid benzyl ester as a colorless oil. 'H NMR (CDClg) & 7.39 (m, 6H),
5.28 (s, 2H), 2.60 (m, 1H), 1.62 {(m,2H), 1.40 (m, 2H), 0.88 (i, J= 7.6 Hz, 6H).
@ 3C NMR & 168.69, 161.40, 135.01, 128.90, 128.82, 128.50, 114.11, 109.94,
" 68.07, 46.35, 27.30, 11.95. IR (neat) 2233, 1729 cm™. LRMS: m/z 256.1 (M-
1). Anal. Calcd for CygH1oNOy: C, 74.68; H, 7.44; N, 544, Found: C,
74.75; H, 7.52; N, 5.50.

B. i-Cvano-2-(1 -ethvi-propv[)-cyclopropanecarboxvlic: acid benzyl ester

To a solution of 2-cyano-4-ethyl-hex-2-enoic acid benzyl ester (3.76 g,
14.6 mmol) in 80 mL acetonitrile was added nitromethane (3.95 mL, 73
mmol), followed by DBU (2.18 mL, 14.6 mmol) resulting in an orange solution.
The reaction was heated to 60 °C for 16 hours, then cooled and partitioned
between Et,O and 1N HCI (aq). The phases were separated, and the organic
phase washed with brine, dried (MgSO,.), and concentrated. Flash
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np 254-256 C. 1H NVR (CD30OD) 8 3.12 (s, 2H), 1.26 (d, J = 4.6 Hz, 1H),
1.22 (s, 3H), 1.21 (s, 3H), 0.53 (d, J = 4.6 Hz, 1 H). LRME: mz 141,
(M1). Exanple 11 1 - AM NOVETHYL- 2- (I - ETHYL- PROPYL) - CYCJ_GDRGDANEEMBH)XMJ C
ACI D AWQ2@4amnss6t- et hyl - hex- 2-enoi ¢ aci d benzyl ester Aormsashiéososs of

2- et hyl butyral dehyde (2.0 nL, 16.2 mmol ) and benzyl cyanoacetate (2.85 g,
16.2 mml) at 0 C was added acetic acid (0.1 nL, 1.62 nmol), then

pi peri dl@&o(rﬁtdg‘raﬁhy &f GRe MTERidudir(@PY %, EEOAC/ISexdirish AfGrdetie , and
stirring continued for 10 mnutes. Additional acetic acid (0.1 ‘nl) and

pi per i di $8)oof1b-ayanOwet echybpmpiotyclopopeyecabotic wicshhPnayl esten- dried

|

otirred 4 Bpaty FERS By E Sk Tthe

; $ wawalﬁ%a* R RRCTR 825 Bk BB s it L)

phases wemnm segaqat (rhhwzr QQBLPSPgﬁ%NPSIW T(aw th=bg BN, ff ed
(MyISAH) , and concentrat ed to provide 3 Z- cyano- 4- et hyl - hex- 2-
enoi ¢ aclld) bleihé)(m dsH)eD 98s(ma, 6id).or i s8RI3 168121NM35(12)CI]2688, 172&93(m 6H) ,
5.28 1. 40 t J=17.6
525> 180 T2 B ghobiat 2ied ed s ob AR e Mo 1 0 114,11

122 i“( RS ol 29 elY B fialo s 7RG, %%“5% Faun:
C.  74. 16iH&ND,5T, 79,25, 1807.88; N} 50ManRodnd:1 G7ByA4; H, 7.83; N, 5.22.

propyl)-cyclo~-iror)anecarbo :yIic acid benzyl ester To a sol ution of
2-cyano-4 ethyl -hey:-2-enoic acid benzyl ester (3.76 g, 14.6 mml) in 80 nL

acet oni tbl | e w_quﬁwgmﬁf,cgéo%pa@ca BUSJV)IQafcm | oned by | DBU

(2.18 L, 14. TTT arr orange - Sot ffie 1 eacti on was
heated to 60 beeosolil:ﬁoﬂmﬂrlScyalnb%(t@ﬂﬁ\&qbrapyl)-pglclbptopmMarmwme@mcEt 20 a

br 1 ne, | abiEe (REOl San scomean ZhcL ErEs nes it Sor %3%4@6%38d$vth
20. 05 @ég@%@o\s&a@%ﬂm@mﬁa&r.ﬁp@p&r iRl &8 44Bsi Rl YoRrOATHhexanes)

af f or ded
NMR anaIySts indicated the benzy! ester had been completely cleaved. The

mixture was filtered and concentrated hydrochloric acid (2g) was added along
with PtO, (0.42 g) and the mixture was hydrogenated for an additional 16
hours untit the nitrile was reduced. The mixture was filtered and
concentrated. Flash chromatography of the residue on silica gel
(0.25:1.25:3.5 conc. NH,OH (aq):MeOH:CH.Cl,), followed by ion-exchange
chromatography on a DOWEX-50WX8-100 resin provided 0.13g (11%) of 1-
aminomethyl-2-(1-ethyl-propyl)-cyclopropanecarboxylic acid as a colorless
solid, mp 255-257 °C: 'H NMR-(DZO) 63.53 (d, J=13.2Hz, 1H), 250 (d, J= Q
13.2 Hz, 1H), 1.30 (m, 3H), 1.08-1.23 (m, 4H), 0.74 (t, J = 7.6 Hz, 3H), 0.65 (t,
J = 7.6 Hz, 3H), 0.54 (m, 1H). LRMS: m/z 184.1 (M-1). Anal. Calcd for
CioHigNQa: C, 64.83; H, 10.34; N, 7.56. Found: C, 64.84; H, 10.69; N, 7.44.
The title compounds of Examples 12 and 13 were prepared according

to the procadure described in Example 11 above.

sample 12
1-AMINOMETHYL-2-ISOPROPYL-CYCLOPRCPANECARBOXYLIC ACID
'H NMR (D20) & 3.64 (d, J = 13.7Hz, 1H), 2.66 (d, J = 13.7 Hz, 1H},
1.36 (m, 2H), 1.08 (m, 1H), 0.86 (d, J = 6.3 Hz, 3H), 0.76 (m, 1H), 0.75 (d, J =
6.6 Hz, 3H).
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(66% of 1-cyano-2-(1-ethyl-propyl)-cyclopropanecarboxylic acid benzyl ester-
as a pale yellowoil. IHNW (CDCI3) 6 7.35 (m 5H), 5.22 (m 2H) 0* @ﬁungdd
J =9.0, 46 H, 1 H, .72 (m 1 H, 1.45-1.57 (m 4H)), 142(d}d 9

4.6 Hz, whiyoekacid (m 1 H), 0.93 (m 6H) . 13C NVR 6 1§8r/eBhoosdodiuss 2.,

128.88, 128.73, 128.16, 117.77, 68.25, 42.41, 36.72, 26.18, 25.97, 25.20,
19.33, 11.19, 10.84. LRV mz 272.1 (Mtl). IR (neat) 2245, 1734 cm1.

Anal . Calcd for CL7H2INO2: C, 75.25; H, 7.80; N, 5.16. Found: C, 75.44; H,
7.83; N, 5.22. C. 1-Am nonethyl-2-(1-ethyl-Qopyl)- cycl opr opanecar boxylic
acid To a solution of 1-cyano-2- (Ex @mmlﬁropyl) cycl opropanecar boxylic acid

benzyl est‘eA”&@K/@ngfL%_&@ O~29). The

m xture s H NVR
anal ysi s indi qaperot 9@ (866)zyH mﬁr dmacb e@@, 553(@|££eiy7q4|@a:\md

m xture was filtered and concentr at ed hydrochl oric acid (Zg) was added al ong
wi th Pt0Zd(d=4P2.g)HantH) HeSHilx@ utre, G} hJaloydibt d O-b25dm,Ltd, Oidthal 16
hours unt,| i1 e, w d. The m xture was filtered and
concentra‘f‘bdt"‘B ‘—T&'ﬂé W%ﬁ%@ﬁ&ﬁﬁi of the residue on silica gel
(0.25:1.25:3.5 conc. NHAOH (aq): MeOH CH2Cl 2), followed by ion-exchange
chromat ogr aphy on a DOAEX- 50WK8- 100 resin provided 0.13g (11% of 1-

am nonet hyl - 2- (1- et hyl -propyl) CEKaUmleﬂénecar boxyl ic acid as a colorless
solid, rrp255% : H, 2.50 (d, J
=132Hz,1 IR R 51 s:<l--_: : = 7.6 Hz, 3H),
0.65 (t, = L. —t s iz 184 1 (Ml) Anal . Cal cd
f or ClOI-ﬁQNO AL othgl estalind: C, 64.84; H, 10.69; N,

svclopenty 2 5

. Th itl di
A PR AR e & g e 7o 1
1 AM NOVEFLY e A IRRER | GYahGRESIRINFONRIOAYhich), Aﬁhrﬁoﬁidnwee(awmts 3. 64
(d, J = H , d J =13.7 H, 1 H, 1.36 (m 2H), 1.08 (m 1
H), 0.86 g)oﬁnfbglac@l@f:ﬂﬂca@ (2Qmig. (The reagjion anizire gvagiheated ig rﬁﬂUXe,H) 40 3

NOV 2001?31?(&) 688&’5Q§ﬁ@%p§@&&3%90%09&9§8am allowed to cool to room

temperature. Excess of solvents was removed in vacuo and the residue was
dissolved in EtOQAc (400 mL). The organic layer was washed with water, dried

{(Na-SO,) and evaporated to give the product as pale yellow oil. Further
purification of the pale yellow oil by distillation (10 mm Hg, 140-145°C)
provided cyano-cyclopentylidene-acetic acid methyl ester (130 g, 79%) as a
colorless oi: TH NMR (300 MHz, CDCls) § 1.80 (m, 4H), 2.80 (t, 2H), 3.0 (1,
oH), 3.80 (s, 3H); °C NMR (75 MHz, CDCl3) & 25.4, 26.9, 35.8, 38.1, 52.5,
.(» 100.7, 115.8, 162.6, 188.3.

B. i-Cyvano-spiro{2.4]lheptane-1-carboxvlic acid methyl ester

To a solution of cyano-cyclopentylidene-acetic acid methyl esier (20.8
g, 126 mmol) in acetonitrile (500 mL) was added nitromethane (34 mL, 630
mmol, 5 eq) foliowed by dropwise addition of 1,8-diazabicyciof5.4.0lundec-7-
ene (DBU) (18.8 mL, 126 mmol). The reaction solution turned orange upon
the addition of DBU. The reaction mixture was stirred at room temperature for
16 hours. Another portion of DBU (1 mL) was added and stirred for 1 hout.
The reaction mixture was partitioned between ether (1 L) and 1N HC! (400
mbL) and the layers separated. The organic layer was washed with 1N HCI (2
x 300 ml), brine (2 x 200 mL), dried over sodium sulfate, filkered and
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Exanple 13 11, 1- AM NOVETHYL- 2- CYCLOHEXYL- CYCLOPROPANECARBOXYLI C ACI D np

270 C (dec). 1H NWR (CD30OD) 8 3.56 (d, J =12.7 Hz, 1 H), 2.55 G(!JN[}]J fﬁﬂﬁlz 7

Hz, 1 H, 1.59-1.81 (m 6H), 1.38 (m 1 H), 110125(m 6H), 0.49

H) . LRVEWOoa+4/4068611 ( M+tl). Exanple 14 PCT/IB2004/000058

1- AM NOVETHYL- SPI RO 2. 510CTANE- 1- CARBOXYLI C ACI D HYDROCHLORI DE A. Cyan .

o-cycl ope ntylidene-acetic acid nethyl ester To a solution of cycl opentanone
(84. 1 gvaporaibd. i Thalrysidaazens chii&ﬁatd@:é e orddewetrphtivdd eilizaogsiet at e

(99.1 g, 1 ,nol), anmoni um acet ate 8§xand gl,acial acetic acid (20 nL).

The r eactGOBRNR Sleling: Wikis 4189t @thyk écﬁ?’féfﬁf/ ang§-ng fl@eaﬁpmmfaseémﬁwus for 12

hours an I C t r l v

renoved %&J\?a%%ﬁ) ﬁ%’ @aré\g?é uelfBCI G '?‘rs”Z% vgﬁowﬁﬁ(%& %%

organi c lspyref2. mpm@d%d:a\mmtylmm methylesstel ba256ar @ild ¥ AdaRaB3e0 to gi ve
t he product as_pal e | ow oil. Further urification of the pale yellow oil
by disti IM@?—H 6RA1® ﬁﬁﬂr@g, J 50 HBAH), ﬂr7c§£1(f&j (neyap-2y41(dpdmyPilBne- acetic -

acid met t ( e 1H.NVR (300 MHz, CDCl 3)
8 1.80 ( %31 5598%'%01(% ;ngz/?ss%@ M§PAQ$§I) %@QQ"' gﬂ-l) 13C NVR (75. Mz,
CDC13) 8 25.4, 26.9, 35 8, 38.1, 52 5, 100.7, 115.8, 162.6, 188.3. B.

1- Cvano-s |rof 2. 41hept ane- | -car boxylic acid mnethyl ester To a sol ution of
cyano- cydb.opent-gmigemetin atihapiasnieni{cadaportic @rnd metlgyl ester rmmol ) in
acetonitrile (.15

fol | owed by dropv s‘aé’hﬁﬁ’&‘. Pfldﬂ%ﬁ‘“ﬁgéﬁ‘ﬁa‘ﬁﬁﬁs@g %‘W’Bf](‘) 6o oD, metnfie) ( DBU)

(13. 8 rnlgsid2@.4818! )1 9.3TMPndIE*C etk (240 @rﬂ_)t\Hé@%@Id@a&D@@!gte}Q%D (9.hg addition
of DBU. The reaction m xture was stirred at roomtergerature or 16 hours.

Anot her hr38.brmefolDBUgVE aldeappurieaplerad salutiond $edium homhydritee .

Lnd the Gt 8 Tl HPoRe Wt GG BRMETRIsE P VGE St Wi cHidionds’ ™
300 nl), doritide tHe e¥oldfBn 8f)h d%B%@daﬂthemtmxﬁalrééémn fhdtteftisegdand 41 3 O

NOV 2005 WD 2004/061361 P 004/ 000058 .
give a black solution. The reaction mixture was stirred for 30 minutes under

nitrogen after the addition was completed. The reaction was quenched

carefully by the addition of 0.5N HCI (1.3 L). The soluiion was made alkaline

(pH ~ 9) by the addition of concentrated ammonium hydroxide. The mixture

was extracted with ethyl acetate (4 x 400 mL). The combined organic layers

were dried over sodium sulfate, filtered and evaporated to afford 3.07 g (87%)

of 1-aminomethyl-spiro[2.4]heptane-1-carboxylic acid methyl ester as a yellow

oil: "M NMR (300 MHz, CDCls) 8 0.74 (br d, 1H), 1.4-1.7 (m, 10H), 1.9 (m,

1H), 2.58 (d, J = 13.8 Hz, 1H), 3.16 {d, J = 13.8 Hz, 1H), 3.48 (s, 3H); MS ‘
(APCIly m/z 184 [M+H]". |

D. i-Aminomethyl-spiro[2.4]heptane-1-carboxylic acid

To a solution of 1-aminomeihyl-spiro[2.4Jheptane-i-carboxylic acid
methyl ester (3.40 g, 12.6 mmol) was added methanol (75 mL) and LIOH-H:0
(1.55 g, 37.1 mmol).. The mixture was heated to reflux under nitrogen for 48
hours. The solvent was removed by evaporation under reduced pressure and
the residue was dissolved in water (50 mbL). With ice bath cooling,
concentrated HCI (~2.5 mL) was added until the pH was adjusied to 6. A
white precipitate was isolated by filtration and dried under vacuum to yield
1.22 g (39%) of 1-aminomethyl-spirof2.4]heptane-1-carboxylic acid as an off-
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evaporated. The resi due was chromat ographed on a wet-packed silica gel
colum eluting with 4-6% et hyl acetate/ hexanes. The appropriate %r[}aﬁ]tvi ﬂ)ﬁ?
wer e conbi ned and evaporated to furnish 14.0 g (62% of 1-cyano-

spi ro[ 2. 4lgwwieagsl- carboxylic acid nethyl ester as a B2004d0 NVR (300
Mi, CDCI3) 8 1.64 (d, J = 5.0 H,, 1 H), 1.70-1.88 (mc‘#ﬂ g‘?i"z?‘"%‘, J =50
Hz, 1H), 2.1-2.19 (m 1 H), 3.82 (s, 3H); M5 (APCl) nmlz 180 [MtH'. C.

1- Ami = Sl b =1z A ' | | uti

of 1. Cyarie saifh Abiad. 388 BedofBRaREH}: F BRI (IR M. S8 P78 °0 V1073
‘ rmgl ) in (d}a.ll‘! I&aﬁh@:Hi,Zlg‘l), ﬂ1|.32 (hs/ ﬂ@slch‘éﬁlzmﬁl),ﬁ.ﬁﬁlgﬁj,((;91)16.75%3.73’8(.?,}973@] ) | ;0 give

a deep purple colored sol ution. Sodium borohydride : , mol ) was

addedppgrgt-g%r(w de= dvie? Mo Hithu343 %%%lﬁl?i%ﬁ 1) M%t(‘?‘gp?)t AEZe\8 ution of

hydr ogen th o] ' ti t ns O TRVIEY sol ution.
The react[lmgﬂﬂrﬁ %'ﬁ%ﬁfe@v\hg%dnslf?ﬁ ?za@ﬁl\g?g Si(}qllr#ﬁm gg%iiﬁ%’r g"n?'g ?bgjé?'gljt er the
addi ti on keamdc B 288dH, 8182; Ne&od9.on was quenched carefully by the addition

of 0.5N HClI (1.3 L). The solution was nade al kaline (pH 9) by the addition
of concentrated amoni um hydroxi de. The m xture was extracted with ethyl

acetate (¢ X 4QhafibbycBhediRERbnet @A e AYsls vere dried over sodium

am nomet | i 2 apitiah o oylobexcinomtiok y f ol idnEhénieres(1e0 mE) 2 vel | ow
Ol . ), . r y y - Tl ’ .
H, 2.58 Wag (a@lg%d m.e@vhfyaqg%e,ta@. 918 1 mﬁ%mwaum %n%tatg. Q@ gk, 3H)m; NS
APCl m . 1 - i . [i id
o s Lol ind facdloblic ddid toNERTTHAYIeaRRbN thikuith i8S Hindd f6TBMRY' | © BC
ter (3.uing,Ddan-Gtamknappansass agdet? neddranahd (towdg tendodll@t-dddéh (1.55 g,

1 mol). The m xture waF heated to refl ux under nitr.ogen for 48 hours.
The sol vetﬁ{“R%%t“FPeng&@’ B5HPT BONBBISAVAS FemRYRY IR ¥atHR @NFBEJESIEURINAS t he

resi due i j i\l ' ' zgicent rat ed
(2, SResdaThl B MORKE), (1R8 Thanic Vi S yRShBq SRl wifbr d oo Tar e
was i sol atwed sbyliuim stifatiel and evapatatesdiouride cyarme-eydohexylideing-ackti22aad ( 39%) of
1- am nonet h%l sgi ro[2.4 heeﬂf ane: | - a_[ boxyl j.c taci d ?ﬁ an off 42 30NOV 2005 WO
2004/ 06538yl ester as pale yellow oil. Further purfication of the pale yellow oil by

distillation (10 mm Hg, 150-155 °C) gave product the title compound (110 g,

61%) as a colorless oil: *H NMR (300 MHz, CDCls) § 1.70-1.85 (m, 6H), 2.70

(t, 2H), 3.00 (i, 2H), 3.80 (s, 3H); '*C NMR (75 MHz, CDCl3) § 25.9, 28.6,

28.9, 31.9,37.2,52.8, 101.9, 115.8, 162.7, 180.8.

F. 1-Cvano-spiro[2.5]octana-1-carboxylic acid methyl ester

Q To a solution of cyano-cycilbhexy!idene-acetic acid methyl ester (20.0 g,
112 mmol) in acetonitrile (400 mL) was added nitromethane (30 mL, 558
mmol) followed by dropwise addition of DBU (16.2 mL, 113 mmol) over five
minutes. The solution went from clear o orange and was stimed at room
temperature for 5.5 hours. The solution was diluted with sther (1 L), washed
with 1M HCI (2 x 250 mL) and then brine (2 3 250 mL). The organic layer was
dried over sodium sulfate, fillered and evaporaied. The residue was
chromatographed on a wet-packed silica ge! column (6.5 3 40 cm) eluting with
95:5 hexanes/ethyl acetate. The appropriate fractions were combined and
evaporated to give 18.6 g (86%) of 1-cyano-spiro[2.5]octane-1-carboxylic acid
methyl ester as a clear oil: 'H NMR (300 MHz, CDCls) & 1.35 (m, 1H), 1.49
(d, J=5.0 Hz, 1H), 1.5-1.75 (m, 9H), 1.82 (d, J= 5.0 Hz, 1H), 3.83 (s, 3H).
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PCT/ 1 B2004/ 000058 white solid: np 231-235 C (deconposition); 1H NWR (300
MHz, D20) 50.78 (d, J =4.7 Hz, 1 H, 1.32 (d, J =4.7 H, 1 H 1@%0 ﬁin
1H, 1.54-1.77 (m7 H, 2.86 (d, J =13.2 Hz, 1 H), 3.43 (d, J 2 MWLM, .
1 H; MowAROWd6esogiz 170 [ MeH +. Anal . Cal cd. For COHL5MOG/mpleckobinisk C
57.18; H, 9.17; N, 7.41. Found: C, 57.38; H 8.82; N 7.09. E.

Cvano-cycl ohexyl i dene-acetic acid nethyl ester To a solution of

cycl ohexanone (84.1 g, 1 nol) in dry benzene (100 nL) was added net hyl
cyanoacetate (99.1 g, 1 nol), ammonium acetate (10 g) and glacial acetic
acid (20Gd) . 1ThertBracticarbanyiaminn-methyhlespies 2t Slocteinedk-carsdxyic Reidh stk
apparatus for 12 hours and allowed to cool to room tenperature. Excess of
sol vent s S¥& renpved in vacuo and the residue was dissolved in Et QAc (400 ‘
mL). The organi _%ﬁe W 4.8k : ' | fate and
evapor at ed tomgﬁ/éawgp\\giy (e} egym[%'lgpe@%ﬁéni géwgheégiﬁ@%még%ﬁas pal e

yel | ow oi(li 8.6Fgrathe mmpol)iih nesthaool (@B0trhke) wak adyeld OvCh-HHOY2248 gt9d.Rati on (10 |

Col o] esaME0p odvRreS0BuE colssct Sk oRydEdY 4 859, 39 mamoh:, o1,
31,9, 37 5 aded Deoryish pusg OIS yliFige tRithHodiing o give S Brack”®:- ©

1- Cvano- splgrefi Zchitinet. antied 40anbmned,ithe aehdtiorewnd qesthahved cafalty) withon of
cyano-cycl ohexyl i dene-acetic acid nethyl ester (20.0 112 nol) in
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sol uti on Wwen omc orange and was Stirre enperature for

5. 5 hour satdiateds pbtégsium vesbohaiat sslutidrt Andt dielertButiy)dicarbehatd (28.2hg,1 N HC
(2,,%250 nL) and then brine (2 x 250 nL). The organic |layer was dried p
sodi um suld&nenol}.; After dghaiy tiae daysra veare spparatesi. gl BeiganieHr¥AaVasr aphed on
a wet - pa it gel u i ' 5 .

hexanes/ gﬁ%}?’l a}éa'é eSt% g{Lgﬁ Sﬁlﬁ%eagg?'(oe?r alsnaq%&%%cg’gh(g{rld;bb\’g%ﬁ %{i g@oIA3 aor;ioil

evapor at géen-bugixyearbdn@lagnic84n@ingf)-shirof3 Alurtampe1ieftbbiyict aaved 1medlayiboxyl i c
acid methyl ester as a clear oil: "H NVR (300, 6 Mz, 3) 51,35 (m 1 H,
1.49 (d,esieasag qfywhie lid; Hheimpte iidhw ?%%%C?%hé B‘J"é"%‘?gl H)
3.83 (s, dhe nd g@Qp?OO- 1/ 065361

H. 1-(tert-Butoxycarbonylamino-methyl}-spiro[2.5]octane-1-carboxylic a(:id

To a solution of crude 1-(tert-butoxycarbonylamino-methyi)-
spiro[2.5]octane-1-carboxylic acid metﬁyl ester (35.0 g, ~96.2 mmol) was
added LiOH-H2O (12.3 g, 294 mmol) followed by the addition of water (75
mL). The mixture was heated io reflux. After 48 hours, an additional portion Q
of LIOH-H,O (6.15 g, 146 mmol) was added and refluxed for an additional 24
hours. The solvent was removed under reduced vacuum. The residue was
patrtitioned between water and ether. The aqueous layser was acidified to pH
2-3 with agqueous HCI with ice bath cooling with a layer of CHCly present.
The layers were separaited and the agueous layer was extracted with CH:Cly
(@ times). The cdmbined organic layers were dried over sodium sulfate,
fitered and evaporated to give 17.0 g (63%, 2 steps) of 1-(fer-
butoxycarboﬁylamino-methyl)-spiro[2.5]octane-‘l-carboxylic acid an off-white
solid.

i. 1-Aminomethyl-spiro[2.5]octane-1-carboxylic acid hydrochloride

H



3 0 NOv 2005 PCT/1B2004/000058 G 1 tert-Butoxycarbonyl am no-net hyl)

-spiro[ 2. 5loctane-1l-carboxylic acid nethyl ester To a solution of 1
-cyano-spiro[ 2. 5] octane-1 -carboxylic acid methyl ester (18.6 g3 PR3l )
i n et hamad 2004686360.) was added CoCl 2-H20 (22.8 g, 96.2 PC'W@% o4lofoods Ve @ deep
purpl e col or. Sodi um borohydride (14.5 g, 385 mmol) d porti onw se
over 10 mnutes with ice bath cooling to give a black colored sol ution.
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est er as @euuft filialion Jdie shlidThes dredrin al Vammmugeelnmt BB tof give HE3
purificati next s

Bt oy e arbnepkeh doT aasRomenSlsprbiz Sl hentcarhaptiv,and bydgehionds
sol ution of ;G esowt.ﬂg E%Vea“h%M'Ff‘(QdmOmW-&t pébgsogzg(g =53 as

spiro[ 2. 5] octane-|-carb Ic acld meth ester (

added Li Qe HH), 1140 &,9f = ZBZHan) ﬂgll-il@/\(ml 1QHY, I:Be12actﬂldi=dl4 ©HznaHyy (75
er 48 hours, an additignal portion

m.). The m_ xt re was heat e
of Li O+Ir32§1 T4 aBziehy NS Bk nkindsd Mo AGR. 2ot onal 24
hour s. NG r e la;ﬂgzr u S
t|t|one Fﬁl\\{é ‘e-lgfviva egﬁr?zﬁﬁét N, ﬁ;ﬁé;%ﬂé‘éﬁg'ﬁr ?%gmm?;défj%l’f%d to pH
§3 wi th B80ep8.280CCIwi5.89i ce bath cooliing with a Iayer of CH2Cl 2 present.
| ayers were separated and the aqueous |ayer was extracted with CH2Cl 2
(3 tines). The combined organic |ayers were dried .over sodiumsulfate,
filtered and evaporated to give 1@,%. 1£§8% 2 steps) of 1-(tert
but oxycar bori yl ani no- et hyl ) - sp i rof octane- 1-carboxylic acid an off-white
solid. 1. _11MN@WE%WL—EﬂSOBﬂTYL&Y@b@Eﬁ@PANE@H%@NﬂMCaﬂ(ﬁ:IdD
hydr ochl ori de 44 WO 2004/ 06536%-IYDROCHLORIDE

A. 2-Cyvano-4-methyl-pent-2-enoic acid methyl ester

To a solution of isobutyraldehyde (18.2 mL, 200 mmol) in dry benzene
(20 mL) was added methyl cyanoacetate (18 mL, 200 mmol), ammonium
acetate (2 g) and glacial acetic acid (4 mL). The reaction mixture was stirred
at 60 °C for 30 minutes and allowed 1o cool 10 room temperature. Excess of
solvents was removed in vacuo and the residue was dissolved in EtOAc (200
o mL). The organic layer was washed with water, dried over sodium sulfate and
evaporated to give 2-cyano-4-methyl-pent-2-enoic acid methyl ester as pale
vellow oil. Further purification of the pale yeliow oil by distillation (7 mm Hg)
gave product 2 (27.4 g, 56%) as colorless oil: 'H NMR (300 MHz, CDCls) §
1.16 {d, J = 6.6 Hz, 6H), 2.96-3.04 (m, 1H), 3.87 (s, 3H), 7.47 (d, J = 10.5 Hz,
1H).

B. 1-Cyano-2-isopropyl-cyclopropanecarboxylic acid methyl ester

To a solution of 2-cyano-4-methyl-peni-2-enoic acid methyl ester (10.5
g, 68.3 mmol} in dry acetonitrile (60 mL) was added nitromethane (5.5 mL,
103 mmol}) and a portionwise addition of alumina-supported potassium
flouride (40% wt, 22 g). The reaction mixture was stirred under reflux for 2
hours and cooled to room temperature. The solid was removed by filtration

4
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3 0 NOv 2005 PCT/1B2004/ 000058 To a solution of 1-(tert

but oxycar bonyl am no- net hyl ) - spiro[ 2. 5] oct ane- 1-carboxylic acid (200 ng,
0.706 mml) in 1, 4-dioxane (3 nl_,. was added 4N HCO in 1, 4-dioxg (Zﬂm_)
The reacWOol¥83dtirred for 18 hours at room tenper atucwmﬁmkveooozg&

was added and the precipitate was isolated by vacuumfiltration. The sol I d-
was dried in a vacuumoven at 48 Cto give 133 ng (86% of

1-am nonﬂmmgh@a’smm Eaﬂ]mfaialtwahdwstbmxlyw&m agetahitnjelr (E)du:leesiaﬂesol\&mta white
solid: np 240-242 D20) 8 0.9 1H,
1.40 (d, "‘ﬂa&reé“@’%’“ ‘139160 anet i‘if%s e WASCg 'd'5§°§’?%‘ 8, e‘h"eL i'z?{‘eoe T 1 H)),
3.61 (d, @dgjb or
ClOHl?NOZéyHCI &, W %ﬁgh%c%'ﬂlw I\%téﬁpgl\?e na@%&g(é’a{z 3”6\%&}? g%18‘&-9(%)4591 H,
8.36; N, vacas.; The armdedpraduch veas ppriied Soyl flaaM cOlOMETHYbA2tdgraphy

UTYL- CYCLOP AN E XY ACI D HY L ORI A. .

2- Cyano- 5% aB@%&nkég)aéﬁdaﬁe? nt ’é)(é?j%?g 4-QBENARASPRIPPYI-

i sobut yr e ( Was ded

et hyl ?g Eyﬂﬁﬁgr% nta%ggé m‘rkl) ?éterm BU%WQEQtsa%g l?%gg) and gl aci al
acetic aNMR(@OﬂLMHle@DtEE)aéﬂ 08 (M Xeur.e Masehl)) HJ%H A8t (fip28)f 616530 mi nut es
and allowed to cool to ro mte(raoerature Excess | vents was renoved in

vacuo and -(hé&my 3504818, dis 4t e Hza 1B RS QEO@H) C NME Gioghhiz | ayer
was vvashsz&/ls%ﬁ yg;éﬁ?l _EdQHPQj 2%V§r313%g$£ﬁ§] §%?f Ztﬁ @q% gvapor at ed to give

2- cyano- enorcTacid e yellow oil. Further
purification of the pale yellow oil by dlstlllatlon(7 mm Hg) gave product
2 (27.4 5699 as col orless 0|I 1H NIVR &300 MHz, CDCI3) 8 1.16 (d, J =

6.6 Hz, , A-dert-Buig ' et BORIOPYR7 (d, J = 10.5 Hz, 1H)9

B. 1-CvangQ-.2- I oxylic acid nethyl ester Toa .
sol utlonr‘t&g@%&% 60" ' %H% %@ l?IC acid nethyl ester (10.5 g, 68. 3
mol ) in dry &eetanisbhitba (cﬁO1@3%:@@@@1mwrmpbmm5xﬁldnacud103 nmol )
and a portionw se addition of al um na-supported potassium flouride (40% w ,

22 g). THEeWWhestehA/ fi Ui 4fd Marels endcolal ﬁ@%phﬁcmeekaemychat%mg %nd cool ed
to room typeht fr MASHS Bad migSwhs YRy Radi! (iRY N 461 mmol) in

portions. The black precipitate formed was stitred for 1 hour at room
temperature and was quenched with 0.5N HC! (200 mL). After the black
precipitate dissolved, excess of solvent was removed and aqueous layer was
made alkaline by addition of 2N NaOH. The alkaline solution was added
slowly to a solution of di-tert-butyldicarbonate (20.1 g, 92.2 mmol) in

dichloromethane (400 mL). The reaction mixture was stirred at room
temperature overnight and the organic layer was separated and washed with '
brine and dried (Na;S0,). Evaporation of excess of solvent followed by
purification of the residue by column chromatography using hexanes/EtOAc
(9:1) as an eluent furnished 1-(lert-butoxycarbonylamino-methyl)-2-isopropyl-
cyclopropanecarboxylic acid methyl ester (10.9 g, 88%) as colorless oil: *H
NMMR (300 MHz, CD;0D) § 0.76 (m, 1H), 0.97 (d, J=6.3 Hz, 3H), 1.05 (d, J =
6.3 Hz, 3H), 1.26-1.21 (m, 3H), 1.43 (s, 9H), 3.23 (d, J = 14.3 Hz, 1H), 3.57
(d, J = 14.3 Hz, 1H), 3.69 (s, 3H); '°C NMR (75 MHz, CD;0D) § 20.5, 23.4,
23.6, 29.2, 38.1, 41.1, 53.0, 80.5, 158.5, 177.1; MS (APCIl} m/z 172 [M+H-
100(Boc)]*.
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35 WD 20041065361 3 0 NOV 2005 PCT/1B200./000058 through a short pad of
celite and washed with acetonitrile. Excess of solvent was renoved in vacuo
and the residue was re-dissolved in ether. The ether |ayer was washed with
water, brine, dried (Na2SO4) and concentrated in vacuo. The cr

was pur i woemhobgsstdiash col unm chromat ography using hexa{r@ﬁiﬂ'it;@ﬁédgg Z?Mas an
eluent to afford 1-cyano-2-isopropyl- cycl opropanecarboxylic acid nethyl
ester (7.7 g, 68% as colorless oil: 1H NWR (300 MHz, CDC 3) 8 1. 13 (t, J =

(2 b @), 1B dbddbahlamid ot z-é-ig%?ro%yw 1.81 (dd, J = 4.4, 8.9
Hle), 3.81 (s, 3H 19.6, 21.8, 219 253
31.2, 39.3, STveloprapamecatewxyiic add 1- (tent But oxycar bonyl ani no- et hyl - 2-i so
rop | - cycl oprgpanec C - cyano- 2-
I sopropyl -cyc ﬁgpgr o%gﬁ@car ngal té’n‘gg d&&kﬁ&q&&[argﬁp%gwﬂ%g%pﬁpﬁ mol ) and
cobaltousC;@rd{wo dael?f@?mdr&ﬁcﬁnﬁélﬁyl%ﬁer (29 %, )mid)MaGe OB (320-) Was
added NaBH4 (17.4 461 ol ) portions. The black precipitate forned

was stirrrel) pes ﬂ.d 13 selutiosoph LiEhb 2ag,utQ0 anaolds V‘tﬁi@h(ﬁfbmh&/: tHhep. 5N HCI
2
eroved AsACiEl ABREBLIES nBaRel R RUBCIAIE' HEths SHETTRoBH 3R 4ER, “The

al kal i ne igpaipdraiore W@S{Céﬁ@@ﬁ soﬁrbﬁv\ﬁu)astr@rrﬁ)v@ﬂlaﬁd e fdsidlie Wvestdissolved
but yl di carbonate (20.1 gIl 92.2 mml ) in dichloronmethane (400 nL). The

reaction ll‘h")@tﬁf E10mmlat i rheeaqmoueomlvh%w@@rwm%d witbrethghtadigitied k- or gani ¢

T P RS Ly PR S SER BmraBr L

chr omat ogcb@ahw mgegwbgmm&ni@f\bnné 9%dded @Nafgoal aredbvaporatisned the
1- (ter[-butoxycarbonyl am no- net h{ -i sopr opyl - cycl opr openecar boxylic acid
hyl es$@dyeft10. 9 Bowdd as co t@mbéé@xy@:ar onviamigeRMesud)-f4soprepgo1D) 8

9576 6.
126 1 31%% Aﬂrproﬁﬁﬁgce&ﬂa@ﬂ'&a%iﬁg 3l 37 cblbylegs i ‘W%?‘é@w (d, 3 -
14.3 Hz, flHH) 69. rﬁgi)n 1}?00@9?((1 1p= I\&@ Hz, PD) 06 (@05 628HE,  23. 6,
29. 2, 38 1, 41 1 3.0 5, 177. IVB gAPCI nmz 172 JM+H—
100(Boc))3H) 1.28-1.36 (m, 3H), 1.42 (s, 9H), 3.23 (d 4.3 Hz, 1H), 354 (d, J =

14.3 Hz, 1H); '°C NMR (75 MHz, CDsOD) 6 20.0, 23.0, 23.3, 28.8, 30.2, 37.6,

40.8, 80.2, 158.1, 178.5; MS (APCI) m/z 258 [M+H]".

E. 1-Aminomethvl-2-isopropyl-cyclopropanecarboxylic acid hydrochloride

To a solution of 1-{tert-butoxycarbonylamino-methyi)-2-isopropyl-
-cyclopropanecarboxylic acid (2.05 g, 8.0 mmol} in dry 1,4-dioxane 7'(40 mL)
was added 4N HCI (40 mL, in 1,4+«dioxane). The reaction mixture was stirred
. at room temperature overnight and ether was added (100 mbL). The white
solid was collected and dried to give 1-aminomethyl —2-isopropyl-
cyclopropanecarboxylic acid hydrochloride (1.35 g, 88%): mp: 245-246 °C; 'H
NMR (300 MHz, D,0) § 0.94 (d, J = 6.5 Hz, 3H), 0.96 (m, 1H), 1.05 (d, J = 6.4
Hz, 3H), 1.23-1.31 (m, 1H), 1.49-1.59 (m, 2H), 2.85 (d, J = 13.7 Hz, 1H), 3.33
(d, J = 13.7 Hz, 1H); '°C NMR (75 MHz, D,0) § 22.3, 23.9, 27.8, 30.8, 32.5,

7, 179.6; MS (APCI) m/z 158 [M+H]*. Anal. Caled. For CgHisNO.-HC!: C,
49.61; H, 8.33; N, 7.23; Cl, 18.31. Found: C, 49.76; H, 8.44; N, 7.11; C|,
18.48.

F. 2-Cyano-5 methyl-hex-2-enoic acid methyl ester
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46 WD 2004/ 065361 3 0 NOV 2005 PCT/ 1B200 4/000058 D. 1 (tent
But oxycar bonyl ami no- net hyl ) - 2-i sopropyl - cycl opr opanecar boxylic aci d To a
sol ution of 1-(tent butoxycarbonyl am no-nethyl)-2-i sopropyl - 3 0 NOV 200

cycl opr opanmosodzesay! i ¢ acid nmethyl ester (10.9 g, 40.2 mlhzdo/hﬂb%" (320
m-) was added a solution of LiOH (4.2 g, 100 mmol) in water 33 The

reaction mxture was heated to reflux for 3 hours and cooled to room

temperature. PecasHifonsal KBAIWAGOHTIR (513001 el nﬁ%lrgtb%n%ﬁeg ppo! ved 'n

vvat er (100 nlL). The aqueous solutlon wa ed WI acl led to
3 withnly wes adtbcriathyt @a@neachicie GA&S( I g, 15@0!)1.)9mﬁﬁbemmrﬂ¢eteﬁd or gam c

B?g\s/;ad\ggn&/@hed th br| %@ﬁ&d@rﬁdﬁé-—)nezﬁ}?y e;a r\({;@ﬁoraWa%nstlonte 2’?0 sol vent
cycl opr Oﬁ@nf%ﬁalr haawhhe aﬁ%o(% Qoa thFO@m @émgse?&h%l @&e@b'of édrl,é%? (300
VHz, CD30D) 3H), d J =6.2 Hz,

3H), 1.28vas m(med 3m1)vacm4@nq she gemdua \28s (dissdlved in. Etcmc; (40@+)mL)3 54 (d, J .

405, 60 3 Pl e §7swga§a@s%m%atgsgdﬁm§vﬁ sdaut sifafe and > > ©
1- Am nomehBapbradal 5&8&{)\%’3!14\9 @Yéﬂdfb@ IBW‘&S‘I' Fiitiet Mfc%‘ﬁﬁh%"tﬂ@ To a

sol ution of 1-(tent-butox arbon amn -2-1sopropy
cycl opr op:mh@qmllbwwﬂl |b:y eltsltﬂlat(cm (1)50 gnnBHg) rgm!e) 1|0|ﬁ) gr@GOI/p)ﬁloﬂlaaamm 540 nl)

was added 4N oxane The re ct tirred
At r oom TBAPUFEPPERAIE AR, M RPIEE B Galorsanaal ( FOQIR (ORMIER: ¢ o

lid t 2-
cycl opr oningl S a0 (A8 ’*W’*Jth@rﬂ'&?‘?’“%‘%"gé‘%% S8 ¢ 1
NVR (300 382 (s,0049), 75D(t94 (810 Hz,4H).5 Hz, 3H), 0.96 (m 1 H), 1.05 (d, J

6.4 Hz, 3H), 1.23-1.31 (m 1 H), 1.49-1.59 (m 2H), 2.85 (d, J = 13.7 Hz,
H, 3.83 (d, J =137 H, 1H) 13CNI\/R(75I\/HZ 'D20) 8 22.3, 2 3.9, 27.8,

308, 39.9 " 4lchadks Sfc b el od, For

GBH15N02- ] \
8.44; N, 7.11; Td:b sol&%rﬂ&f 2Fcya2ro€5!ammh5| himt By:’mdiemcﬂi avathy! ested (2®2hyl ester

g, 121 mmol) in dry acetonitrile (110 mL) was added nitromethane (9.8 mi,

181 mmol) and a portionwise addition of alumina-supported potassium
flouride (40% wt, 39.3 g). The reaction mixture was stirred under reflux for 2
hours and cooled to room temperature. The solid was removed by filtration
through a short pad of celite and washed with acetonitrile. Excess of solvent
was removed in vacuo and the residue was re-dissolved in ether. The ether
layer was washed with water, brine, dried (Na:SO4) and concenirated in
vacuo. The crude product was ﬁﬂriﬁed by flash column chromatography using ‘
hexanes/EtOAc (8:2) as an eluent to give 15 g (69%) of 1-cyano-2-isobutyl-
cyclopropanecarboxylic acid methyl ester as colorless oil: 'H NMR (300 MHz,
CDCl3) 6 0.98 (d, J = 2.9 Hz, 3H), 1.00 (d, J= 3.0 Hz, 3H), 1.35-1.42 (m, 2H),
1.65 (m, 1H), 1.79-1.94 (m, 3H), 3.81 (s, 3H); '*C NMR (75 MHz, CDCls) &
12.3, 22.3, 224, 25,5, 27.2, 30.1, 39.0, 52.4, 117.3, 168.5.

H. 1-(tert-Butoxycarbonylamino-methyl-2-isobutyl-cyclopropanecarboxylic

acid methyl ester

To a solution of 1-cyano-2-isobutyl-cyclopropanecarboxylic acid methyi
ester (13.0 g, 71.8 mmol) and cobaltous chloride hexahydrate (34.2 g, 144
mmol) in MeOH (800 mL) was added NaBH, (27.2 g, 718 mmol) in portions.
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47 WD 2004/ 065361 3 O NOV 2005 PCT/1B2004/ 000058 To a sol ution of

i soval eral dehyde (86.1 g, 1 nol) in dry benzene (100 nli) was added neth
tyanoacetate 2 (99.1 g, 1 nol), ammonium acetate (10 g) and gl a&QaNUIééﬂﬂkl
aci d (20wd-2oo4/hbmer eaction mxture was stirred at 0 C begydoiPifoodnd
allowed to cool to roomtenperature. Excess of solvents was renoved in
vacuo and the residue was dissolved in EtOAc (400 nL). The organl c layer
was wash Vi I gi ve the
e N L T R AR AR LR Y <A
distill atW@mq(lQ[)Chﬂﬁ With Q:JSIMd"I@D(ﬂC@ (r'ﬁﬁ)%ﬁﬂa‘r the bjackopEcipietd yisskbsed?- enoi c
acid rreth ester g col orl ess 1H NVR Fagoo VHz, ‘é)DCIH@I. 8 1.00 (d, J
= 6.7 H, ’@ﬁ}"'s A, %ﬁ"%ﬂ. WS HEmeve aPGdaq‘IPQU% °r ¢V [Pacdegkeling 3y (s, 3H),
7.69 (t, didtidh Bf bR NAOH. - Tk aka%é%ﬁrdnswas%be@B&éwfte%g&ﬁﬂbﬁ@fyI ic acid

met hyl ester To a solution of 2-cyano-5 nethyl-hex-2-enoic acid nethyl ester
(20.2 g, dlitem‘-bmﬁdocarbortmq (At @rii4dr inmel) lﬂl@chlntqm&ﬁ@n&dﬁéﬂ mL).r ohet hane
(9.8 ni, ‘1 or ti nW| setaddltlon of al a{;éported

pot assi unfeaf %'?erlﬁ "?W/% ired 3r°85“ SFHRetaluS PYH t%ﬂ% QMIBYNCr ed under

reflux fogyagr wH@%@EaP&HQd el sisiey Wﬂﬁrﬂrﬁ'@% afigd %Nalﬁm)s oty shdvagiok enoved by

f||trat|on t hrou a short pad of celite and washed wth acetonitrile.
Excess ofofséixoess ofvmelveehﬂoldmmw] naquoifieation hef s msaﬂumsbyr eotlimgol ved in

concent rafgrafoorpall St BotRRE G (1T s bt bavey & o AFATS urm

chr omat og{ apMbSKPEhrbBAYARRSA-FEIHG)-LasadutpBolo Paﬂécmostyrvc,e 1% (69% of

1- cyano- 2-i'sobutyl- cyclopropanecarboxylic acid ne ester as colorless
' 1H Nvigthy8 GRicvHas a m@ness 8il0. '$BNMR (306 MM, mcua)qﬁ 0.7506n,(tH),J = 3.0

136 NI\/R (%% i l%ﬁéﬁ}) %EPI 16031 LQ%”B'”EQEQ @fl@égJéO%ﬁg Hggq@) 1’;tg‘%o(s533H)

11 7.3, 1 1 F I I
cl opr opan@gamofﬁl%ggqm ?ﬂe??élp?e??ﬂew ‘?lr(q)l? ut | {)r}' gH) S@wt(y 3,
1- cyano- 25230t $H); é?@lwm(mw mala)amndzm; ta219 mfezselaacr g, 71.8
nmol ) and_caobal t ous chl ori de_hexah drate“(.
289, 37.8, 40.2, 521, 79.1, 156.1 .8; IVIS (APCI) m/z 186 [M+H-

100(Boc)]".

l. 1-(tert-Butoxycarbonylamino-methyl)-2-isobutyl-cyclopropanecarboxylic

acid
To a solution of 1-(tert-butoxycarbonylamino-methyl)-2-isobutyl-
cyclopropanecarboxylic acid methyl ester (9.1 g, 31.9 mmol) in MeOH (260
(‘ o mL) was added a solution of LIOH (3.34 g, 79.7 mmol) in water (80 mL). The
reaction mixiure was heated to reflux for 3 hours and cooled to room
temperature. Excess of solvent was removed and the residue was dissolved
in water (100 mL). The aqueous solution was washed with ether, acidified to
pH = 3 with 2N HCI and extracted with EtQAc (2 x 150 mL). The combined
organic phase was washed with brine, dried (Max30;) and evaporation of the
solvent gave 8.4 ¢ '(97%) of 1-(fer-butoxycarbonylamino-methyl)-2-isabutyl-
cyclopropanecarboxylic acid as a colorless oil: 'H NMR (300 MHz, CD;0D) &
0.71 (dd, J=4.0, 6.4 Hz, 1H), 0.95 (i, J = 6.4 Hz, 6H), 1.35 (m, 1H), 1.43 (s,
1H), 1.49-1.55 (m, 1H), 1.64-1.692 (m, 2H), 3.23 (d, J= 14.2 Hz, 1H), 3.40 (d, J
=14.2 Hz, 1H).

49



mmol) in MeOH (800 nL) was added NaBH4 (27.2 g, 718 mmol) in portions. 48 WO
2004/ 065361 3 0 NOV 2005 PCT/1B2004/ 0000558 The bl ack preci pi taEf hgrq@g
was stirred for 1 hour at roomtenperature and was quenched wt Q) N A
(400 nl)WORPHAI6SIHe bl ack precipitate dissolved, excesBCHABXOIO@0FS Was
removed and aqueous | ayer was nade al kaline by addition of 2N NaCH The

al kal i ne solution was added slowy to a sol ution of

di -t ert - but yl dr-dsitemethyl-23dokutyl-cvicidpropahgcanodivlitha oidgmm@mienggoo m.). The

| ayer was sepdPat Ba SHRASHe e @ bui AP e Bl Riedsr 2 S ebhr o o
of excesgy @lbﬁﬁﬁaf%brﬁ&dw@% ky goyr wba%ﬁmagnmfdﬁm 4-8RixAne B0

chr omat ogr aphy usi ng hexanes/ EtQAc™(9: 1) as el uent gave 16 (7&3% of

1- (tent Masoxddet Bbhlyl%ﬂmmlnnmﬁymmcmanebba’m reagtipo pnixpaecuas Btjwdl c acid
met hyl ester as colorless oil: 300 S rn 1

0. 93y(t 2} Fho ?"P—Eerag%e O‘ierﬁ'&hiaz’?ﬁ ef(lwflﬁ al\ég’z%&%fg 3%) Tg‘es‘” €5 HzH) 1
H, 1.44 soﬁéwa%'ﬂollebte‘ijlaﬁd%ﬁleﬁ% éﬁ«l@ ng/§?‘6 B@1Caﬂnar¥orh%th 323!§ol§utjﬁ (m 2H)
3.67 (s, 1 22

26.7, 28 c@cloamﬂanecaﬁo&yhe?acﬂd h%rd:hleﬁ'ﬂ:iel rﬁlﬁ 254% 10 iH‘ISNMR I\(BOOAPCI) m z

186 [M'I'H- 100 BOC)g
1 (tent BitlaxheQt &gﬁéhﬁﬁ-%tmle)ﬂhQ%tﬂm,yWH)eﬁﬁb‘dF%ﬁ)é'ﬁ‘edH bd8A-ic acid

cyctopron ety il B i SR IPECIER 28 0hy P 30 HE IR 1S MR (260

m-) was (agdgfza E%@)US lzqwomlg @‘2&32% D8, 7928 67F ), 40, zvaﬂm 1 @@snL) . The

reaction m xture was heated to reflux for 3 hours and cooled to room
t enper at L(APC|EWE§S’2(1M-I§¢]+V€4‘maIV\SEICderﬁ!fe@gHﬁN@d‘lHCﬂ e&dab0hal, &0l ved

water (1 Theau washed with ether, acidified tg
=3 V\A'thqgl\quﬁ%)”: ggc@e?#ﬁ%ﬁt@? (2 x 150 nl). The conbined organic
phase was washed vvlth brine, dried (Na2SO4) and evaporation of the solvent
gave 8.4 g (97% of 1-(tent-butoxycarbonylam no-nethyl)-2-isobutyi -

cycl opropanecar boxylic acid as a colorless oil: 1H NWR (300 MHz, CD30D) S
0.71 (dd, J = 4.0, 6.4 Hz, 1 H, 0.95 (t, J =6.4 Hz, 6H, 1.35 (m 1 H),
1.43 (s,




1 H, 1.49-1.55 (m 1 H, 1.64-1.69 (m 2H), 3.23 (d, J = 14.2 Hz, 1 H),
3.40 (d, J =14.2 Hz, 1H). 49 3 0 N OV 2005 WD 2004/065361

"PCT/ 1B2004/ 000058 J. 1-Aninonethyl-2-isobuty|-cyclopropanecarbox@ﬂﬂ@vd@%d
hydrochloride To a solution of 1-(tert

-but oxycar bonyl am no- net hyl ) - 2-i sobutyl cycl opropanecarboxylic acid (2.8 g,
10.3 mmol) in dry 1,4-dioxane (60 m-) was added 4N HCl (40 nmiL, in

1, 4-di oxane). The reaction nixturqgmﬁﬁm tirred at roomtenperature

overni ght and ether was added . (100 m.). The white solid was collected and
dried to give 1.6 g (76% of 1-am nonethyl-2-isobutyl -

cycl opro : ke acid hydrochloride: np: 254-255 C, iH NMR (300 MHz,
D20) 5 O.QE ?§§B@ﬁ§bg§2 Hz, 6H), 0.96 (m- 1 H), 1.21-1.28 (m 1 H, 1.51-
1.80 (m 4H), 3.06 (d, J = 13.8 Hz, 1 H, 3.58 (d, J = 13.8 Hz, 1 H); 13C
NVR (75 MHz, D20) b 21.7, 21.9, 22.2, 25.3, 28.1, 28.6, 37.1, 40.2, 178.1;
M5 (APCl) mz 172 [MtH ". Anal. Calcd. For COHL7NO2-HCI: C, 52.05; H, 8.74;
N, 6.74. Foundi. C, Hderhpfourtd ofdhd formilla 6. 67. so 3 0 NOV 2005 CLAI M5 Wat is
claimed is: 1. A conpound of the fornula | 1 wherein Rl1 and R2 are sel ect ed,
i ndependently, from hydrogen, (Cl- Cl10)straight or branched al kyl,
(Cl1-Cla)straight or branched al koxyal ky ,Nﬂhenyl- (C1-C3)straight or
branched al kyl and phenyl - (Cl-C3) straifght or branched al koxyal kyl, wherein
sai d phenyl noieties can optiogélly beg substituted with one or two
substituents sel ected, independenrg om halo or (Cl-C3)alkyl; or Rl and
R2, together with the carbon to whi #te attached, forma

cycl opentyl, cycoohexyl or cyck ring which can optionally be
substituted wth one or two substitugnt™R%sel ected, independently, fromthe
group of substituents named in the @géfinition of RL and R2 above; and R3
and R4 are selected, independently, from hydrogen and nethyl; with the
proviso that at |east one of R, R2, 33 and R4 is other than

wherein R' and R? are selected, independently, from hydrogen, (Ci—
Cio)straight or branched alkyl, (C1—Cio)straight or branched alkoxyalkyl, phenyl-
{C1—Cs)straight or branched alkyl and phenyl(C—C;)straight or branched
alkoxyalky!l, wherein said phenyl moieties can optionally be substituted with one
or two substifuents selected, independently, from haio or (C+-Ca)akyl;

or R' and R?, tagether with the carbon to which they are attached, form a
cyclopentyl, cyclohexyl or cycloheptyl ring which can optionally be substituted
with one or two substituents selected, independently, from the group of
substituents named in the definition of R' and R? above; and

R® and R* are selected, independently, from hydrogen and methyl;

with the proviso that at least one of R', R%, R® and R* is other than
hydrogen;

or a pharmaceutically acceptable salt thereof.

2. A compound or salt according to claim 1, that is selected from
the following compounds and their pharmaceutically acceptable salts:
1-Aminomethyl-spiro{2.4jheptane-i-carboxylic acid;
1-Aminomethyl-spirof2.5]octane-1-carboxylic acid;
1-Aminomethyl-spiro[2.6]nonane-1-carboxylic acid;
1-Aminomethyl-5-methyl-spiro[2.4]heptane-1-carboxylic acid,
1-Aminomethyl-2-methyl-spiro[2.6)nonane-1-carboxylic acid,;
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hydrogen; or a pharmaceutically acceptable salt thereof. 2. A conmpound or
salt according to claim1, that is selected from the follow ng con?(ﬂtmﬁsms
and their pharnaceutically acceptable salts: 1 ,
- Am nonet hyl -spiro[ 2. 4] heptane- 1 -carboxylic acid;

1- Am nonet hyl -spiro[ 2. 5] oct ane-|1 -carboxylic acid;

1- Ami nonet hy! - spi rof 2. 6] nonane-_ 1- car boxyl i ¢ aci d; ) .

1- Ani nomet hyl - 5- net 9-!“'B%ﬁnﬁﬁlﬂ%ﬁéﬁ@ﬁwgCYClﬁﬁrméﬁW@F@Oa]t]iCtlélCld:

1- Am nonet hyl - 2- metfigl.i- Sl 2 8lpar 13_;% | L.di ~2] 3 0 Nov 2005
1- Am nonet hyl - 2, 2- d?&%ﬂ?f’ﬁ%%%b%bgggﬂgggr oxﬁ?éw&%clcaci;g&iﬂf-cﬁrﬁ%n om

et hyl -2, 2-d i - n- p ricpytinoyetiyd2-isopropyit-ayelbpropanecadiottylic acid;

- Am nonet hyl - 2-i sopr qpy.l - cycl opr opanecar box¥l ic acid; 1 -Amno

met hyl - 2- cycl op r opyANEDeMeHly H2apiahRRIaPKRYAIPRIOgaNeEarboxylic acid;

1- Am nonet hyl - 2-i sof ~ g > e WS ‘.

1- Am nonet hyl - 2- ( 1%@@@%@3@% @Qggﬁ’gg?@géﬁj gglgggibs)w%c %%IPH;

1- Ami nonet hyl - 2- cy cl-BnEirgmethyd-2efir-eipahpropybecycloptopanetarboxylic acid;

1- Am nonet hyl - 2- (2- phenet hyl ) - cycl opr opanecar boxylic acid. 1 -Am no nethyl-s
piro[2.3] hexane- 1 'A@HF‘BW%W" '%)tq"gt}exﬂ‘cy(llﬁpWﬁ?'[b—%‘M'Q afid; ahdecane- 1

-carboxylic acid; 14_ ) | DBl hy s 1

- car boxylic acid, 11Aﬁﬁr¥1hﬁ@@ﬁf\% (%Pﬁ%t tWS ?ﬁ#‘?@@%@ﬁa‘t’n@%%@r boxylic
acid; 1 -Am nonet hyl-Amirediett-spirofhBihekandllecdrborylit adidy boxylic acid; 1
- Am nonet hyl - 2, 2-di ng\;_wh | - spiro[ 2. EGéﬁno ane-1 -carboxyl i_g aci d;

1- Ani nonet hyl - 2, 2- dl- 69 I$pie SARSYyFArEORICRCIC;

o222 S R SERRSER OBl St ccic
1- Ani nonet hyl - 2- n- pr-8pyihemethyhs-mednd epirofX §]octares i -darboxylic acid;
T R I R A R B
1~ At noret hyl -2- (2, Do el B0 PR PRt Ly oAl acid
1-Aminomethyl-2,2-diethyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2,2-di-n-butyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2,2-diisobutyi-cyclopropanecarboxylic acid;
1-Aminomethyl-2-n-propyi-cyclopropanecarboxylic acid,;
1-Aminomethyi-2-(2-methyl-buiyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(2,2-dimethyl-butyl}-cyclopropanecarboxylic
acid;
1-Aminomethyl-2-(2-methyl-pentyl)-cyclopropanecarboxyiic acid;
1-Aminomethyl-2-(2,2-dimethyl-pentyl)-cyclopropanecarboxylic
acid; ’
i -Aminomethyl-z—(s-'ethyl—pentyl)-cyciopropanécarboxylic acid;
1-Aminomethyl-2-(4-ethyl-hexyl)-cyclopropanecarboxylic acid;
i-Aminomethyl-2-(1-methyl-cyclopropylmethyl)-
cyclopropanec:arboxylic acid;
1-Aminomethyl-2-(1-ethyl-cyclopropylmethyl)-
cyclopropanecarboxylic acid;
1-Aminomethyl-2-(1-propyl-cyctopropyimethyl)-
cyclopropanecarboxylic acid;
1-Aminomethyl-2-(2-methyl-hexyl)-cyclopropanecarboxylic acid;



acid; 1-Am nonet hyl - 2- (3-ethyl -pentyl)-cycl opropanecar boxylic acid;

1- Am nonet hyl - 2- (4- et hyl - hexyi ) - cycl opr opanecar boxyl i ¢ aci d; 30 NQJ 7008
+ 1- Ani nonet hyl - 2- (1- net hyl - cycl opr opyl net hyl ) cycl opr opanecar boxyl i ¢ aci d;

1- Ami nonet hyl - 2- (1- et hyl - cycl opropyl net hyl ) - cycl opropanecar boxyl i ¢ aci d;

1- Am nonet hyl - 2- (1- propyl - cycl opr opyl met hyl ) - cycl opr opanecar boxylic aci d;
1- Am nonet hyl - -/(uzunmndathlyl—ﬁe(z;ﬁ-:)immtbyldm)qnacyembpmyé@rbamd: ad@ 3 0 Nov

T A nomot y - F-ABiorten g oy P B ey S Ko R et Ak
1- Ami nomet hyl - a A.Worﬁew-bxb ﬂ@ﬁéthyl%&igi—@?&@ﬁﬂ?aﬁe%mﬁﬁyﬁc agiadl:

1- Am nonet hyl - 2- n- but y| -c ropanecarb ICc a
1- Ami nonet hyl - -RleﬂQmeW cham@oanaoawwhcaacud

1 A ot :i-%iﬁdoaﬁ%ﬁ%#- a%@bgﬁ»ﬂ-&%%”eﬁi‘a%%%% A e
1- Ami nonet hyl - -Am{cﬂﬁémwtr@bmbbnw@ya@pmwﬁ%afﬁbmé lagicgaci d;

1- Ami nonet hyl cycl ohexyl met éf opr opanecar boxylic acid; 1 -Am no
met hyl - 2- (2- cydr@wmqnefélwh9+cy0@@p l-syelparansnecahopylic aciski d;

LA nonet ! - 3 e YR ARSI bboRecarbani aFthceut  ca
conposi tion cor'rmmmmﬁemyngrﬁ@@mh@xwmanyltcycw@pmmrb@xyﬂicaama 1, and a
phar maceuti cal | y acceptabl e carrier. a conpound or salt accordi ng

to claim1 for Tph@faaeiyhz- (ngY§|Q|?§dV|c%Ehﬁthyﬁ|@ﬁfQDa§@qaﬂgo>§l|l@ a6isk der or
condition sel ecltlglq1 rfcfrﬂ??h& Z}dé%iﬁ%&aﬁr%ﬁgﬁec . @R:Sé/mdasphym a, general

anoxi a, hypoxia, spina aura rainh 1 njury, head trauna,

cerebral ischeriamirgmetel- 24bmizyldw(ﬂjoprbbaﬁﬁmbmld gcigt roke, focal ischenia,
gl obal ischem a, transient cerebral ischem a attacks and ot her cerebral
vascul ar probl ens acconpani ed by cerebral ischema such as in patients

under goi ng car gt | d GRERACRHEEYeSHhooibiFbolBTSHES cBtipRlAAlorERcedUr es in

general or diagnostic’ vasc sur
according to claim 1, and a pharmaceutlcally acceptable carrier.

4, Use of a compound or salt according to claim 1 for preparation
of a medicament for treating a disorder or condition selected from faintness
attacks, epilepsy, asphyxia, general anoxia, hypoxia, spinal cord trauma,
traumatic brain injury, head trauma, cerebral ischemia, stroke (including
thromboembolic stroke, focal ischemia, global ischemia, transient cerebral
ischemia attacks and other cerebral vascular problems accompanied by
cerebral ischemia such as in patients undergoing carotid endarterectomy or
other vascular surgical procedures in general or diagnostic vascular surgical
procedures such as angiography), cramp caused by thiosemicarbazide,
cardiazole cramp, and cerebral vascular disorders due to acute or chronic
cerebrovascular damage such as cerebral infarction, subarachnoid

haemorrhage or cerebral oedema.

5. Use of a compound or salt according to claim 1 for preparation
of a medicament for treating a disorder or condition selected from the group
consisting of neurocardiac disorders such as neurocardiac syncope,
neurogenic syncope, hypersensitive Carotid sinus, neurovascular syndrome
and arrythmias including arrythmias secondary to gastrointestinal
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procedures such as angi ography), cranp caused by thiosem carbazide,

cardi azol e cranp, and cerebral vascul ar di sorders due to acute or C\NR{N ﬁﬂﬂﬁ
~cerebrovascul ar danage such as cerebral infarction, subarachnoid

haenorrhage or cerebral oedema. 5. Use of a conpound or salt according to
claiml for preparation of a nedicanent for treating a disorder or

condi t i ondisurbenees;Pownistryndreme; Sjognen’s syndroote, r’rmman&eas@rac di sorders such

as neuroc n Car otid sinus,
neur ovascIPIAeARSH BOstoRErR8 e o RE BRRBN AN B FPRHIS s acondary fo
gastroi nt peho@@htaﬁ&ns@ﬁsé{%rﬁGﬂﬁoﬂs%tm!r el FieSUreBD e filisy lﬂ@ﬂé)(m Sjogren's
syndrome, hypertension,  henmat opoi esis; postoperative neuroma, benign

prost at i ¢ SHypathatissiptroph: hepatitisatenaigia attendashieriynerinidam, anal fissures,

e Mo kb LA bR AS SR PR Lhoad el 2 20 ndant e

scl er oder gasinpghilic dasciolxsis; |amdfmsptasﬁzsmsea9ewsw@t$esmgtna; migegases such as

angina, m nd, Reynaud's di sease. 6. Use of a compound or salt
accor di ngaggapiff 3#%)@ ‘#'é?zﬁ?epar ation of a medicanent for treating a

di sorder or condition selected fromacute pain, chronic pain, pain
resulting fromsoft tissue and peripheral damage such as acute traung;
post her petic néur al Yise ofacompbahd wesaltlagtarding togelaimal fonpreprgtion

segnent al r cos ?Fla_srn ural gj nd ot her, neur al pai n associ at ed

with ost Qgérrﬂﬂ 'F?Tné’” e aisgf 3 rqon E‘O“nﬁﬁ%‘ﬁgG?MIa&PQ P#Bi n such as
pain ass%ﬁi‘cﬁﬁ@é gﬁlrﬁrtersﬁlt fr&ﬁrs%m%sﬁﬂ%rﬁr@éi?\e?é'mbrﬁéggrsﬂlﬁﬁ% ghones;
ntr S pain du

spinal paln nervo system pal n suc to spi nal cord or
brain st acuttainagea; postaerpeiicineusalgia, occipitabneuralgia drigpeiimal mepeélgici al  pai n

syndr ones, ain out pain,, and aln resul ting from bur s; deep
and vi scersﬁgﬁ'ﬁgaﬂ %@&%'ﬁ%&ﬂa'ﬁ@@ﬁd S Quﬁg'ﬁs RYD %épﬁ'at‘?cg Brmat ory
pai n, or obafdodthps @mdfrﬁéuﬁfé%m'a?thri‘ﬁg%h%ﬂbaekeﬁftgpﬁéaﬁﬂucﬁad gpajAnd
gynecologlcal pai n, for exanple, dysnenorrhoea, |abour paln and pai n

associ at e@sspciategnithvstraings sprainsand trguniacsych as bpakiem bmmmsatrw with nerve
and root danmge ai.n _associ ahed wi.th rlsoheral r@ e .di sorders,

For o B R Ba BT AR Ry b Mo GAR e B baih

associ at edtem damage; lower back pain, sciatica, dental pain, myofascial paln
syndromes, episiotomy pain, gout pain, and pain resulting from burns; deep
and visceral pain, such as heart pain; muscle pain, eye pain, inflammatory
pain, orofacial pain, for example, odontalgia; abdominal pain, and
gynecological pain, for example, dysmenorrhoea, labour pain and pain
associated with endometriosis; somatogenic pain; pain associated with nerve
and root damage, such as pain associated with peripheral nerve disorders, for
example, nerve entrapment and brachial plexus avulsions; pain associated
with limb amputation, tic douloureux, neuroma, or vasculitis; diabetic
neurapathy, chemotherapy-induced-neuropathy, acute herpetic and
postherpetic neuralgia; atypical facial pain, neuropathic lower back pain, and
arachnoiditis, trigeminal neuralgia, occipital neuralgia, segmental or
intercostals neuralgia, HIV related neuralgias and AIDS related neuralgias
and other neuralgias; allodynia, hyperalgesia, burn pain, idiopathic pain, pain
caused by chemotherapy; occipital neuralgia, psychogenic pain, brachial
plexus avulsion, pain associated with restless legs syndrome; pain associated
with gallstones; pain caused by chronic alcoholism or hypothyroidism or

uremia or vitamin deficiencies; neuropathic and non-neuropathic pain
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with |inb anputation, tic doul oureux, neuroma, or vasculitis; diabetic

neur apat hy, chenot her apy-i nduced- neur opat hy, acute herpetic and 0
- post herpetic neural gia; atypical facial pain, neuropathic |ower baék %]erq
and arachnoiditis, trigem nal neural gia, occipital neural gia, segnmental or
I ntercostals neuralgia, HV related neural gias and AIDS rel ated neural gi as
and ot her asseciatedivith carcirmina; efferhseferred ¢z as zanber painaphantos tmdt hi ¢ pai n,

d henpt h t al | .. psycho
D achi ol AR JRTAPA! SPaRINGk PR LBBE RSN o TS AbeaH L

ni ¢ pain,
g9"&yndrone; pain

associ at egig r\é'iﬁé“wﬂﬁbutsétﬂﬁ%d SfteR vﬁ@élﬂ&ﬂhéﬁ(déﬂﬁ'é@”ééut@' &Q!?%hl%%ﬁélon

hypot hyr oi d| smor urema or vitamn deficiencies; neuropathic and
non- neur obaaﬂazhepamussueazias:hecanomusteamedaalu@demptemomndltmhampamf ten

neacache, “NRETTAG S eatnBaR ey Hom Bk dosbb arohBlts. P4 and ot hor

vascul ar bsagapbﬁﬁucré@w@b@ad@hb@ﬁw&cﬂoﬁmp@ﬁ oﬂeeaﬁkﬁétbsm 8taUSa

ifeagdche and

cluster headache; tenperonmandi bul ar pain maxi | deSI nus pain; pain

resul ti ngchiosig a@wleumnajhgmﬂm)%ucln as palrpassocmtgds@&!

i anthealgiad bl adder

non- neur opat hi c

pai n cuch ey BB e dBRbRY B U 1 VT Rl gia, vasouli {1 s and

fibromyalgia. 7. Use of a conpound or salt according to claim1 for
preparation of a nedicament for treating a disorder or condition selected
from mood di sér der Yseiencompaupd o5 salbaccendingiacclpiam i fou pegnayatiorepr essi ve

o or - loBl adheq EABERL for 8RRl £ B o SR BN Blep BYRIE R o1 < o "
neurotic disopderssswch agelepressin, or deprequsticulaiy)cdeptesgvadiioeders, forei ght
| oss, insomia, early norning waking or psychonotor ret ardatlon at ypi cal

depr essi oRX@@Ple, raaier ﬂQBFQ?éb’ﬁéi:J%Qfé'ﬁI sewsrejunnfglar m@iﬁdﬂ%@bet ite,

hyper somn esi st ant
depr casi odePeBSNR TGRS, ML RRkcPler, Bepldtavd Adumsl iR AEJ0LE
premenst r depresgivly, onelanehiclivadegression wbmdmgranorekla onénght loise} :nfsbnrsiiuas

bi pol ar d| sgrders or mgni ¢ depression, for  exanp r?%p pol ar di sor der,

bi pol ar Y SRraeg ‘Hﬁ'&l"gﬁIWﬁmﬁ‘@t%@W@@fon %@QJ

"ﬁﬁ'%(q’rve di sor der

conuct chsgs SEEI8 9GRS HBRIH HERAoBappii? H)Rbrs g BsfictoRhdir SOt 1 ©

dlsorders an anxl e

agitation or |rr|tab|I|ty treatment resistant depression; seasonal affective

disorder and pediatric depression; premenstrual syndrome, premenstrual

dysphoric disorder, hot flashes, bipolar disorders or manic depression, for

example, bipolar | disorder, bipolar |l disorder and cyclothymic disorder;

seasonal affective disorder, conduct disorder and disruptive behavior

disorder; stress related somatic disorders and anxiety disorders, such as

childhood anxiety disorder, panic disorder with or without agoraphobia,

agoraphobia without history of panic disorder, specific phobias (e. g., specific

animal phobias), social anxiety disorder, social phobia, obsessive-compulsive

disorder, stress disorders including post-traumatic stress disorder and acute

stress disorder, and generalized anxiety disorder.

8. Use of a compound or salt according to claim 1 for preparation

of a medicament for treating a disorder or condition selected from the group

consisting of borderline personality disorder; schizophrenia and other

psychotic disorders, for example, schizophreniform disorders, schizoaffective

disorders, delusional disorders, brief psychotic disorders, shared psychotic
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chi | dhood anxi ety di sorder, panic disorder with or w thout agoraphobi a,
agor aphobi a wi t hout history of panic disorder, specific phobias (e. g.,
speci fic animal phobias), social anxiety disorder, social phobia,

obsessi ve-conpul sive disorder, stress disorders including post - t riefl Nt 2300
stress disorder and acute stress disorder, and generalized anxiety

di sorder. §§ of a co oound or salt accordl ng to claiml for preparation
of a nedi é rs¢ BWCtr\Oé'ﬁ sRydersgdug fqja geperal iealgPnslion, Rsychelivm t he group

consi sti ng; ﬁ%agrvﬂﬁm ne.o%ro?ﬁmhbm Qh§°{1u‘ﬂ>%fa c%qhagl Sopggér?ou%“d ot her

psychotic ers or exa |zo rem orm

schi zoaffdtstord/er pdydmtnteafmsodm ofsarodietly, dm)setychﬂsscldbed efithgsychosisc di sorders,
shared p 55 2095 di sorders, chotic, disorders due to a
gener al " nERRSHEBARR HIRACTs s seveie coaibe HebRReIYecPortiderBogy

hal I uci nahls@ﬂasers%s%é&@wmm%?eﬁoﬂibsan@afaérgsuéh @@r&%&e 4 BRk! ¢ epi sodes of
anxiety, anxiety associated w syc oSl S psychotic nood di sorders such
as severed@[mlmmwévﬂﬂsmpd disosder, nmwbdlserd;aramomatmﬂwmhth

psychotic_di sorders su la_and depressjon asgociated with
D pol ar aFcuzaeenis sk dipdunt i lEBefatt s a SR Befilent a: - and
behavi oral,»etgrdgt@hbances associated with nental ret ardatlon 9. Use of a

conpound or salt according to claim1l for preparation of a nedicanment for
treating a disorder or condition selected fromthe group consisting of

psychophysi of off cal Ui SaRBPAN Sr fab ARPLrial i ARRFY Brolhardion et Lai ng

i nsomi a seaREdEENMent far3tdAMY 4 EBBrder vt combitionagdiédtad from the gasip Or
anot her chronic disorder, and transient insomia), somanbulism 'sleep

depri vat | 6ansisting ef slegpdlisesdaes suchsas insontia fe.ghySERARIARSAMNAr asomi as,

)P ek o ARG EH 4R B o SR B RS s o o
a decr eagtluding irsumsid setbadanclatrasiedy/lege dyadiondd Pakingoh®y diseageces, and
ot her sleep disorders. 10. Use of a compound or salt accordi nggto claim1l

for pr epapaﬁn@wer@hrcwlﬁéaﬁ%@%ﬁndfttﬁnsaemﬂwwg) Sasnambulismeslgernd
| ncr easi ngogLoMidh, RENMRES §R6FFdrsCfeep apnea, hypersomnia, parasomnias,

sleep-wake cycle disorders, jet lag, narcolepsy, sleep disorders associated
with shift work or irregular work schedules, deficient sleep quality due to a
decrease in slow wave sleep caused by medications or other sources, and
other sleep disorders.

10.  Use of a compound or salt according to claim 1 for preparation
of a medicament for increasing slow wave sleep and increasing growth

hormone secretion.

11.  Use of a compound or salt according to claim 1 for preparation
of a medicament for treating a disorder or condition selected from the group
consisting of respiratory diseases, particularly those associated with excess
mucus secretion, such as chronic obstructive airways disease,
bronchopneumonia, chronic bronchitis, cystic fibrosis, adult respiratory
distress syndrome, and bronchospasm; cough, whooping cough, angiotensin
converting enzyme (ACE) induced cough, pulmonary tuberculosis, allergies
such as eczema and rhinitis; contact dermatitis, atopic dermatitis, urticaria,
and other eczematoid dermatitis; itching, hemodialysis associated itching;
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11. Use of a conpound or salt according to claiml1 for preparation of a
medi cament for treating a disorder or condition selected fromthe group
-consisting of respiratory diseases, particularly those associated5&ﬂBWZMS
excess nucus secretion, such as chronic obstructive airways disease,

br onchopneunoni a, chronic bronchitis, cystic fibrosis, adult respiratory

di stress ffainoatory diskdses stch gzaaflamovatgly, bowelalisease; psotiasiangi ot ensin
convertin nzyme. .(ACE). i ndyced cough, nonary tubercul osis, allergies
coeh s cOsEREYRLS  CAiaP B EauR (B0 eATHAORTETas B RRH i ¢ 5
urticariaphysgigg) é&tﬁrﬁg of D5 RIBArMirifls | PhSThhidid arthFifié) fdriabie Hrirgby Si S
associated itching; 56 3 0 NOV 2005 i nflammatory di seases such’ as

i nf | anmat @sthmawwuritis apd senbpryrErdshypersensitivityrdiseriders suchas ipbispa danage (e.
g., cartilage danmage resulting from physical activity or osteoarthritis),
rheumat oi d?arthritis, psoriatic arthritis, asthma, pruritis and sunburn;
and hypersensitivity disorders such as poison ivy. 12. Use of a conpound or

salt according to claim1 for preparation of ‘a nmedicanment for treating a
di sorder or corditi &isesefl @eomgound @risal ageoiding toelain i fiog pogparation

G sease ( Aby RgCaMERR e {HisBloe A RonpiRor b ReA e oty "deni' ¢
denenti a gbnsigting\bf heursdlegenkitiive disuriess, 460 aki Rarkiadhld difeaste(PDy),i a, H V-1
associ ated denentia, AlIDS denentia conpl ex enentias due to head

d ADC), d
trauma, Palutingtan'sdigease D) andiAlzRgigers ddéw)s(é\,D); pelexium, deseentias
Creut zfel gt J ' ' ] i ti
i sor dor s Oz R bmERRG of He Aelfiefly hpelisfnfd bRrRRNE Vs B S 1ot oms o

denenti a. démeritiag HV-laassgiated depterttial, IAIRSiBriémtia tompledd (RDCY,0or preparati on
of a medicanment for treating a disorder or condition selected fromthe group

consi st i nglepeiigridvs tei head aumas Parldnsarss dispasgeHuntingtens diseaseunctiviti s,

vernal com; | ML L Sp e b K ey t ) It ociated with
ol 1 pr omhs Yiskase cordireldRekbb Biscitel B7LT% fo PG ABRASLT oy

at t ent i on atriestictdisdrdpey, athenddgnitilesarrdemoyADidordersnghd pehasiosal(i . e., use
for the inhibition_of %E%i ogenesi s), Reiter's syndrone, anthropathies;

subst ance SYBPIRRE ofdemetids “arising fromthe use of al cohol, anphetani nes
or anphetam ne-1i ke

13.  Use of a compound or salt according to claim 1 for preparation
of a medicament for treating a disorder or condition selected from the group
consisting of ophthalmic diseases such as dry eye syndrome, conjunctivitis,
vernal conjunctivitis, and the like; ophthalmic conditions associated with cell
proliferation such as proliferative vitreoretinopathy; autism, attention deficit
hyperactivity disorder (ADHD), angiogenesis (i. e., use for the inhibition of
angiogenesis), Reiter's syndrome, anthropathies; substance-related disorders
arising from the use of alcohol, amphetamines or amphetamine-like
substances, caffeine, cannabis, cocaine, hallucinogens, inhalants, aerosol
propellants, nicotine, opioids, phenylglycidine derivatives, sedatives,
hypnotics, and anxiolytics, which substance-related disorders include
dependence and abuse, intoxication, withdrawal, intoxication delerium and
withdrawal delerium; and addiction disorders involving addictions to

behaviors.

14.  Use of a compound or salt according to claim 1 for preparation

of a medicament for treating a disorder or condition selected from the group
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as scleroderma and eosinophilic fascioliasis ; blood flow disorders caused by
vasodilation and vasospastic diseases such as angina and Reynaud's
disease; sexual dysfunctions including premature ejaculation and male

erectile dysfunction.

15.  Use of a compound or salt according to claim 1 for preparation
of a medicament for treating a disorder or condition selected from the group
consisting of movement disorders such as primary movement disorders,
akinesias, dyskinesias (e. g., familial paroxysmal dyskinesia, tardive
dyskinesia, tremor, chorea, myoclonus, tics and other dyskinesias)
spasticities, Tourette's syndrome, Scott syndrome, palsys (e.g., Bell's palsy,
cerebral palsy, birth palsy, brachial palsy, wasting palsy, ischemic palsy,
progressive bulbar palsy and other palsy), akinetic-rigid syndrome; extra-
pyramidal movement disorders such as medication-induced movement
disorders, for example, neuroleptic-induced Parkinsonism, neuroleptic
malignant syndrome, neuroleptic-induced acute dystonia, neuroleptic-induced
acute akathisia, neuroleptic-induced tardive dyskinesia and medication-
induced postural tremour; restless legs syndrome and movement disorders
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carcinomas such as small cell lung cancer; systemic lupus erythematosis and

immune dysfunctions.
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