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SUMMARY OF THE INVENTION

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

formula |



>~TR R3 1 wherein Rl and R2 are sel ected,
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al koxyal kyl, phenyl - (Cl-C3)strai ght or branched al kyl

and phenyl - (Cl-C3)strai ght or branched al koxyal kyl ,
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compounds and their pharmaceutically acceptable salts:

1-Aminomethyl-spiro[2.4]heptane-1-carboxylic acid,;
1-Aminomethyl-spiro[2.5]octane-1-carboxylic acid;
1-Aminomethyl-spiro[2.6]nonane-1-carboxylic acid;
1-Aminomethyl-5-methyl-spiro[2.4]heptane-1-carboxylic acid;
i-Aminomeihyl-2-methyl-spiro[2.6]nonane-i-carboxylic acid;
1-Aminomethyl-2,2-dimethyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2,2-di-n-propyl-cyclopropanecarboxylic acid,;
1-Aminomethyl-2-isopropyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2-cyclopropyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2-isobutyl-cyclopropanecarboxylic acid,;
1-Aminomethyl-2-(1-ethyl-propyl)-cyclopropanecarboxylic acid,



conmpounds and their pharmaceutically acceptable salts:
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i-Aminomethyl-2-(2-methyl-hexyl)-cyclopropanecarboxylic acid,
1-Aminomethyl-2-(2,2-dimethyl-hexyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(2,6-dimethyl-heptyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(3,7-dimethyl-octyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-n-butyl-cyclopropanecarboxylic acid,;
1-Aminomethyl-2-cyclobutyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2-cyclopentyl-cyclopropanecarboxylic acid;
1-Aminomethyl-2-cycloheptyl-cyclopropanecarboxylic acid;
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oxyl rifAramomethyl -2,2-bis~ phenoxymethyl-cyclopropanecarboxyllc acid;
rlbé)r?ﬁ rantgh q}h%l 5 Z%IS-b% zﬂgﬂ}%%y? obro%‘ﬁ 8§|rb%§§ﬁbe§&d
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agikked herein, unless otherw se indicated, incl udes

The phrase “lower alkyl”, as used herein, unless otherwise indicated,
means a siraight or branched alkyl group or radical having from 1 to 6 carbon
atoms, and includes methyl, ethyl, n-propyl, i-propyl, n-butyl, Foutyl, sec-butyl,
tert-butyl, n-pentyl, n-hexyl, and the like.

The term “alky!”, 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,
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sat urat ed nonoval ent hydrocarbon radi cal s having
strai ght, branched or cyclic noieties or conbinations
wo banmeefdol Exanpl es of "al kyl" groups include, BPCT/IBE0€/000058
not limted to, nethyl, ethyl, propyl, isopropyl,
butyl, iso- sec- and tert-butyl, 5 WD 2004/065361
péﬁﬂy’l’ I ﬁé&@ﬂ/ @@ﬁ%S 3- pth}ditwtyl hey(yibprdp@'bt ydyclobutyl, cyclopentyl,

-eth Ibut clo cl tyl I tyl,
oxeionbEIonepBl GHEBPYRY dnstBefS and the Tike The

ter mrhéyférﬁf"' “ybloalkyP! affesd Nethvhpige SERited, MBaRS saturated
saturated nonoval ent’ carbocyclic grougs cont ai ni ng
o8

mfanona@nt ocaboeydliongreuns aoataigivged t@n® carbons and are

CSEEVEEIERY o B Bt BRIy, U cgorny.

aHé% CIB@!‘: {.n, unless otherw se indicated, neans
%\‘/‘\herel n "alkyl" is as defi ned. ahove.
h@sterdim allkpRBxge uged higeein; wipssiethepyisedpdicatad, means

“%bﬂ%—i%&ﬁ%@ﬁ%@?% A EORPH APARE RompsRIYaRBAY groupe

intficd, but Bes AoSlinitedio) wmaoxy;fetbook;s tpropEyt, Sutdxatarebpetoxy.
fromone to the maxi mum nunber of substituen

possilhPderRs@ BhMoKe SHQWSH?”@]‘ aR/459 B‘Pr@"b(fﬁﬁﬁr%o a
nﬁhfb%? of gpﬁstﬁﬁéﬁ% thé?laé alé‘ggm & ngieé mgﬁﬁ’n&lﬁ%rﬁlfér%fn

€ss ot her w'se cat I nc : uor o oro
shbstitoeaistdssibde b@wqbon ks nomben of Boaitalla bbnding siiest ai n

onandhEiTe oot HrSHSr: B sRptheteh.vlhish ‘Gherwise
lrﬂoﬁé’é]%asm%%ebﬁu&%t ghides frynmenamnioget hods, such as

optical resoflution, optically selective reaction, or

chr onﬁxm@ma]ﬁsl of theptorauiaoh may cortapT ehisalzaniers and iesefore

f| na rod its t t

&7 B RO Eer S BN i P FOEED, i
|é3m§|%”E§Hr!§’é dHtainBE berkAdvin Imethotls, @ach agerdptical resolution,
m xtures and as i ndi vidual enantiomers and
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%ﬁ%ggﬁal &?8&4 a?@é% '&g%l d e ;L}g@% |f§\%ﬁf‘6§éﬁl%ﬁ§ t@”&h optical
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raisiHsas eandi @8 t"h@V‘F'H@bn‘?Qarm%Qfﬁe§ IFeEe %ﬁﬁfim?:fs such
feclfs] BARTRro o4, 84315 i ceppiens anc
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advantages, as compared with the racemic mixiures of these compounds, in
the treatment of various disorders or conditions.

In so far as the compounds of formula | of this inveniion are basic
compounds, ithey are capable of forming a wide variety of different salis with
various inorganic and organic acids. Although such salis must be
pharmaceutically acceptable for administration to animals, it is often desirable
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
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various inorganic and organi c acids. Although such
salts nust be pharmaceutically acceptable for
w@eivitnessr ati on to animals, it is often desirabCEIB206#/000058
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sqfRrmack ngfﬁ BRsS@oANe iSOlRtNg the g’@e ‘Jté ot the Coqmpound in

h t O h
o B TR B A st e
acduedingnivoanproness oé the grasenit isvebijon slifferciromgthelirerespegtive
salt, so

oSS0 S %, A BB Pl R B s

s&eBsttdr%tal sIrRBRRs, hﬁ}%sfzéﬁielt)baéﬁd fiae Nikeofbug OBtABHNIES free
prepared’ according to process of the present

bass tavmisosf tbefcpmpmn@!manﬁieﬁhewrregmwewld agddiionfailttfrens are

o3 pebl iR RRY Gy Brs kMt o PO oS

hygr paafRacéticallpnéctbptablel e aciaut agdition Wsadtsf rcﬂe theastsasic
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nontoxi ¢ salts defived from
atbaagedloun amdSs ,arcsnam asids), iatipbatic and rayomati¢ sulfonic acids, etc.
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sé@éb&l@; Gebadte; hidlbhleor aaaRtdh, empiaat ehlorobenzoate,
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Rl IR, DBLCHANE, e, e,

niesthdfeastonbes) adrel tmhﬁkeyl Alset edreempidtedtare Sadtstdt amlno acids

mal ate, tartrat et h | f t d the
SAPB gscaratrp Paddhe 4Re o0 GSCoA AT aBChLIS (geeiichexample,

PSR PHprht e sghyp ol b sgu i,

Sal t $n"salfarods H%hmmmp@mds oftlormues 1 1f . 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 conmpounds of fornmula | of this

invention are acidic conpounds, they are all capable
Worookossssng a wide variety of different salts P@U/IH2004/000058

various inorgani c and organi c bases. A

pharnaceutically acceptable base addition salt of an

(M &l&ﬂﬁpeéﬂkgwe i 4‘3 ahd R fkdTEERAGpREs biiRbRS8Mines are

vention may ared by contactlngthefree acid
NMM?@&ytdtleylemqhammb wechloreproocainexi cchesne @h@thanolamme
as, an_al k or .al kal i rth net.al
dlg)fp?q;ﬁ)qy@mlggp@gpyg@n ianing, d\éﬁn%&l qggmlg,aﬂ%ﬁg Epgo%epne (see,

fop W18, r@ér@ ré?n31977)0| uglepsssli yaiaah | st (dNaam . acidic
I on 7 WD

pOt assl um ca , magnesn um cati on
caORLIrabeSE ! iPaTel methw @fotb\@aaesem@mwnh@amﬁyuhe esepasad by

oot 58050 ol ISbal i Ferpolhd gt Bosfr@ehlRRoBhE of o
detiRbhsa ﬁifpi’@ducedtﬁéwél@h?m{é aBhventictiah yhaenedi Tnirfese acid
N- et hyl gl ucam ne, and procai ne (see, for exa

fOBer@fethesopm@oundgmay benreggieraiegi by mr%%mmgotheggalt form so

fo?rﬁ'@ n‘f"\ﬂ?m rﬂ%oy - r&? q%@%’uﬂa@ t[’\gefé%r% ac‘? tt{eﬂ‘éoﬁp%ﬁﬁatm the

cdriveftighall FRneen e dros tabldafcﬁ‘nfsf ot Itmﬂtcompmunmdsoﬁsedul in the
desired base to produce the salt in the convention

metiaseof e MresRNtadiventied: fifler Ye@ doRpESRCHAP b%‘-t forms
scgrﬁ?ﬁlﬂgf i SQGQI}‘\ 5%%};51’??6&!@@ Siftht ad QoM Iﬂ% y E&é{@%tructure

an acl I SOl'a the Tfree acid

hapropcapicity, rartdﬂﬁwe dikey bot Dmmmsmmeensalﬁ teere feqpavalentdio their
forns of the ¢ ounds u t hod of the

rasPRoBYR rehagis PERUETGSReb! the Rradeat eslBhe tve sal
for”ﬁ'i}é?%‘é’ﬂ?‘im} 1iBRT IS0 Thdlisd P@to;ﬂééﬁﬁﬁfab’eﬁéd dhds,

sol ubi crystal structure, roscopi ci t%/
which anekmi;enbcml 1ot iheseireeitedhén ﬁa‘rmﬂa gr QUleéfm inel fegt tl’taé one or

h
v elarm® RS Bsincn bYRD Pithhfihe RIS miies ot hass upver
dﬁ%?élﬁpfréﬂ ke ladeld %’asf?sOBPQHé]% nurivkErc hs@dlly folent irc @ature.

ose recited in formula |, but for the fact that
Examptas ofisplopas dhat carebe éjsioipeiatas) inie campeUREs ioh §eapresent

ieBE0S, TARES [RBRPeR e | pitobnl T Rautior witigdt O Togen,
ﬁés r&%@@@mﬁamu&m aed lcnmmepsacle@su%m &md?@oﬂﬁdé“@;ﬂm

he_pr ention d.ncl ude isotopgs of h en,
18&1 1%5 5, Sn F@@nglenCl rgﬁ@,@q;wg}youéonmup B o e present

AR LT At S i

coeppants o2l of. seﬁdrmodru@ whldi‘\heomiaesmﬁ aforementipoed isotopes
agrgfq?r@%gér Lsg,?é{:?e%f of ol %rpggkgagr%ugvﬁtﬁ lr?é sggpeep o? ?hls invention.
Certain isotopically labelled compounds of the present invention, for example
those into which radioactive isotopes such as °H and 4C are incorporated,
are useful in drug and/or subsirale tissue distribution assays. Tritiated, ILe.,
34, and carbon-14, i.e., '*C, isotopes are pariicularly preferred for their ease
of preparation and detectability. Further, substitution with heavier isotopes
such as deuterium, ie., 2H, can afford certain therapeutic advantages

resulting from greater metabolic stability, for example increased in vivo half-



conmpounds or of said prodrugs which contain the
af orenenti oned i sotopes and/or other isotopes of
wo@theneasons are within the scope of this i nvePCT/IB2004/000058
Certain isotopically |abelled conpounds of the present
i nvention, for exanple those into which radioactive
lifé Dotropeced dobags ré&dlisemdertid Gurat, hanceompayt heeereferegcein some
.useful in drug and/or substrate tissue distribution
Cigj@NCePrj tjated, i.e., 3H and carbon-14, i.e.

14C’Cér§§lh‘?ﬁ%§e 8bRipBahHs GHERY Irythiel AbeTodeet tﬁ@fpréi‘,@:ﬁt’ﬁnvention
ease of preparation and detectabil |i{w Furt her

casubsisi rutinselvaledhfonmavas wellsar splvateds irrmsadneladingrhydpted

i e., 2H f i _ g
foiasi (fingerBlh dh8as el Bl (Huhvc RfEhET pRchetgy s, are
ediifIBhiEtd DAsSRaRd formsiam Bl inteBdeiDi@ BR4eAEEAPAssed within

CT/ 1 B2004/ 000058 |ife or reduced dosage requirenments
thars¢opa ofthe presenb®IVeRB®Rrred in sone circunst ances.

Certain of the conpounds useful in the nethod of the
pr esEm effectbieness of aapralyy administarrcb g i dlopsnagnipon the

o R AU, S5 R L8R, BYARSS L imchy i

ebR-hegatic/ acpatlation.unBelgt trhtf cares eiffettivee afierenpaenteral
to be enconpassed within the scope of the present .
admiresiarion, PatHGS P HRVQIANSSTANIGRe BRaMA halhifens Spasidgred
' iR&d i : jgpient t t
toggs?%gg ?‘rt\%}e%lﬁ’g BHSH\ﬁqdﬂggﬁ?%ﬂﬁ irfld ‘éﬁ@c{%dﬁfgj fopiEnt transpor

nucosa umand its stability in
entero-hepatic circulation. Drugs that are effective

af t b pradeug & & drugyihaii kas heerFhaimicalls asffied enggnay be
] . i fe i | d
Bl el S kol 5, BRERTFLgEEElted o

md @by ®niesomdre @rizhmiatibas dthenircieai pratégsesoidi thieeparent
_and_ma%/ be biologically inactive at its site of
bigeetihehiorBut whi ch may be degraded or nodified by one

or nore enzymatic or other in vivo processes to the

par emhis Bhemfddllyembaridd dhig eherodral) whouli haed alrdifierent
or prodrug, should have a different pharmacokjnetic .
ppamhacakingiien profile paanthel pagente AR, | pgaklg gasier absorption

bsaorptio 0SS; it i b i
SBERS, Pid BB Spfu FRRS! S ORhLTr ey adlbiny
irfipvelli systdrhier stabiliynforean dncreapd as miadmah helftiife, fof @xample).

exanpl e). These chem cal nodifications may be, for
Tagseshemical maditcatigns ApyBe JioFr e¥aMPlRs whi ch may be

cl eaved by, for exanple,

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

moiety 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);



esterases or |ipases. For ester derivatives, the ester

is derived fromthe carboxylic acid noiety of the
waelewg/oasbecul e by known nmeans. For am de der i REX/iB2661/000058

the am de may be derived fromthe carboxylic acid

noi ety or the am ne noiety of the drug nol ecul e by
3knowderivedines Bpt EEourddstewat ch sntay obectien oimougitl gmbrane

speci fic.or nonspecific rot sSes ti de may be

coupPRIBCH ?{%F’Hﬁﬁ@g ﬁ%ﬁ"ée %rﬁd&égAﬁf;gﬁgrf or ma%ll on

with the am ne or carboxyllc aC|d noi ety of the drug

4yrol egmy eolppinationof teargs); 9 WO 2004/ 065361
PCT/ | B2004/ 000058 3) derivatives that accunul ate at a

it t
;Ir ogpggeﬁg r'%ggelurcnr §1U é'ﬁgpr > r%géne?hgér %‘fééo%%wzn 8hat the oral
aﬁéﬁr’ph@@tdfod&értém ldrigs aﬂnaglbé Ghlmreagé@ajycthe prenaraad)n of “soft”
experi nents has shown t

t the oral tion
Qeaiernan S@Jtagghwatﬁma%ﬁ@hsse@rwdt%ésqj éb%‘%ﬁ!"?&hs%li since,
un@senearraal“é‘%%%ﬂ? Pengrg HNHEHES T oaRr eAsh inppctive

atern e g., R—N+(CH3)3 it can rel ease the
ﬁ@&g’% pon hydrol ysis. "Soft" quater nary salts

have“ f ul Si ca ert

pas: S baPAn: $Bls PP o TR Fopdlky sofiSered wit
tHé‘Eé@iéSd?d Qﬁﬂ%aéi@fé; Whter sellliglitysaby He inbfdiasasd ddigpared with
hydr ochl or| de, but nore inportant there may be an

Oth@cfrs‘@éi§eéu@lb%rtbﬁl I'@mr@@hlpﬁée,db%m%ﬁmpﬁeanhtl’@g@.rﬂ@y be an
r{oﬂ%és%%?%ﬁs&@ﬁ% R 14RQ drﬁglfférﬁbtﬂgl Mteg ?aﬂ'}ctrélé‘sefoa&b%&@%n is

uaternary s as sur proper

pedtshblys digpabl theoffatiotivatnghen ‘wefif equaemanyn mﬂ m isarfactant
pairs W|th bile acids, etc., which are

pﬁmﬁé’ﬂ@%ﬂ@ iheapahle & foraming gnicalias and Hﬁtoé“ze@lr *PQ&%'%W bile
adlds pétedr\%ﬂlchafatré F 25185 9% pééﬁ’é’tratéstﬁeaﬁhl%ﬁnély%Pﬁhé(lﬁﬁ'ﬁ more

Wih release o e acti arent drug ugs of
effeounmlm dEheop radougyLafier Iakmoeptlcm; lis mﬁlwhytiroiyzdtbwﬁb gelease of
hi s |nv$%dt| on. Prodrugs and soft drugs are known
th%a?tﬁ’@ RPN ®M%nino E., Drugs of the Future, 1990;

15(4): 361-368). The ati on
| ncoﬁ%f#raeeoo bgpmréwc@sneta tortauia hiwe o i thes soape of
t t sl
R RS Y ST RIS e o . 7, (i Rino 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 solvated forms, including hydrated forms, are equivalent io
unsolvated forms and are intended io be encompassed within the scope of

the present invention.

This invention also relates 1o a pharmaceutical composition 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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general , the solvated forns, including hydrated forns,
are equivalent to wunsolvated forns and are intended

wa oobeeBrconpassed within the scope of the prEBGEIB2004/000058
invention. This invention also relates to a
phar maceuti cal conposition conprising a
t herEpelnhiveatidry addd getates tamaumetldd ofc reptingda odiserder or

comiioseIeal T B R ATk pPie RSy BRbABUE Jdtidral anoxia,
I ;(}oépr%?%/ S5838aual /itRARAY BPARSBjurfhhead v&rhhoBerebral

_ es to a nethod of treating a disorder or
ischemia, | sirokee (iscluding thipmkoambeliss skpkec kacal dgeherpisy , global

._asphyxi,a ener.al OX]j . h ia, [

30, Tenapre RS iy A 2l ol E81ebral, vasoular

probingsTadcombanisd Ity berebdaingchdvhizmbacivaelin patientsendergoing
focal ischem a, global ischema, transient cerebral

caretie mnslagere@RRY aprd otfias evassHlas by HDIcah PERfaguUres ip eseEal or

RGOS el S B0 FER SR & iRy o Baused

bys tHigéeraicaFisaxiv] Waediaizolegeraammlanor cerdberi vastilar disocdgrardue

oLl recetres Sk b Sre o B CLAD CBiE R
sm&gﬂgﬁéidqﬂ Sﬁﬁé%é;%ﬁ cér%ﬁ?eﬂ%@dé?ﬁ%qw&%ﬁmmal, comprising

cer ebrovascul ar danage such as cerebral infarction,
admirasterihg oiod ahawmmahadgeneed cefr ebelal treritend @ rihgrapeutically

mral , conpri,sing admnisteri to_a, mamal, | eed
efetNGC BOLBL Sheft ComPRA o fie APy ec] 1o s drdiificaly
aégegﬂa@glggﬁqﬁgre@f_ the formula | or a pharmaceutically
acceptable salt thereof. This invention also rel ates

to alhist frventient aleat ralgtea i sorraeihogr of datingi éndisorder or

sel.ected fr th r LSt '
T S EE TR RBR, S b A RRE AR suen o
néYdeaRfac YPEOSENPelifoteniarsinceps, mypersensitivev@ariidasinus,
syndrone and arrythm as including arrythm as secondar
negrovgsailaisyndremen andd peyinas desiudindga amyinmips secondary o

of SRRl SETPAE 1% (faimdly Eehiprishd eRfnifistoti o o
neenpalid nebdt dfesticr mebenénion heppautisaly eifealivey amount of a

acceptable salt thereof. This ipvention a t
compauURR oh e trmuraher a gharmareyftigeny aFceRiah@?%a{“gthgfe% :

oo (ARACHE s, SEG0R 01 IR Sy o
condition sefpetddhromeadute paimn, ahginig pain, pain resulting from soft tissue
and peripheral damage such as acute trauma; postherpetic neuralgia,
occipital neuralgia, irigeminal neuralgia, segmental or intercostal neuralgia
and other neuralgias; pain associaied with osteoarthritis and rheumatoid
arihritis; musculo-skeletal pain such as pain associated with sirains, sprains
and trauma such as broken bones; spinal pain, central nervous system pain
such as pain due to spinal cord or brain stem damage; lower back pain,
sciatica, dental pain, myofascial pain 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;

11



occi pital neuralgia, trigemnal neural gia, segnental

or intercostal neuralgia and other neural gias; pain
w@az®enesbed wWith osteoarthritis and rheunat oi dPCT/IB2004/000058

arthritis; nuscul o-skeletal pain such as pain

associated with strains, sprains and trauma such as
sdmalﬁgénibmm; %as'rp iasabcipdwitlc eerveahnd eoetodesmags,t srehpad pain

such as pait due to spinal. cqord qr brain,stem da e:
assgmtoh e parRheral SeRYq clscrders: 4pr SXRMPIGn T e FTapment

arﬁf"ib??&ﬁgldb » aBRkRINet QBin Padddciddodt wiidi Iimb  amg@uRdion, tic
resulting trom burns; deep and visceral pain, such as

dduteureupaimeuromas cole \esculitisey diabetia, nerrapattat shgmptaiapy-
LBl B LT i RO AT e
peiil S ABIRIAEIE AoweR Isubk géinn gt apsdhmoidig Cirigleatnali hburalgia,

endonetriosis; 11 WO O_O&/ 065361 PCT/ 1 B2004/ 000058 i
oceipital tguralgiap spgmepialorastasersiabacwipigiandi\ eolaied neyyelgias

d : i sQgiat it ' r :
ey Q5P et A PRy 2Ra7 G 62 Birilas: RitouBES HhpBfiidosia,
buithexais, iliofashiesin Pedin cassedist esemotherapyrioccipital neuralgia,

anmputation, tic doul oureux, neurqoma, or, vasculitis;
pSYC @@ewtr]l@ Redrkipahiny plexHe Ay Isiamk RAIN ASSRRIAM i slleRs legs

o ‘ | S . _
e B BB A Ao ALty dgicabonoten
o hgpbingialdisits or turegeariaravitameinr défigienciesic nepiopathic and non-

"PaRAE Rl FGOIRCT 4 ORtBOREA 153 TELUTSY Iy 2 Calger pain

plﬁ%ﬁ%h MRK'Rif] Rctighdl bUhAnal VRS HeaRBiche, ineHidhg Aidraine

opat hi ¢ paln, pain caused by chenot her apy;
with cayniat ahigraine avidiheyt apsy ehdgelhiet veacular bregsieiches, acute or

| exus, avul sign I n associ ated wih tl I .
o ootk RoaaBihdrR0S, Feblathir A By anphe
1P SBFRMIRRAC PAh | 8RN PiaxiEppt Bnei @afin pairuresumingr from

vitamn deficiencies; neuropathic and non- neuropathic

aplylosing sypoinglyiis; viaim ceaised funicreaseash blagrer ceptraetions; post
cancer pain t [ [ [ I ' ;
BT nEahasne” PRI oG, iorshERRRE el UER"ES pain
aSs @it ewith t HPUt apikglgandrasthiitts wasclib@myadgidsinhasmammal,

acute or chronic tension headache, sinus, headache and
cempsisiog IeskiatskRIing tiemgeraENAl b aRephi Af Aitgh treatment a

L Sj - pain; I Re res, j r i 19
BBy cbUaNE™ ol e € Heambdthd | RTnE NemER Mdor 2
pharhacdatiticas aceesthblecgadythbrecd. pai n, scar pain, and
chroni ¢ non-neuropat hi c. pain such ,as pai,n .associate

wi t h TAISVN&RtiRAaPIGOa elRiesC {7 14 iTBeHiog of feingy & 4 Ry or
cgﬁg@ghhs%@gfg&ngﬁnﬁ‘gn‘%@@ RhisHr8EISNIsich g TRIEFRbsdidh,N@edmore
particularly, depressive disorders, for example, major depressive disorder,
severe unipolar recurrent major depressive episodes, dysihymic disorder,
depressive neurosis and neurotic depression, melancholic depression
including 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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therapeutically effective anmount of a conpound of the
formula | or a pharnmaceutically acceptable salt
W b@reefdol This invention also relates to a et POOIB2004/000058
treating a disorder or condition selected from nood
di sorders, such as depression, or nore particularly,
bigelair ek siiscrdeli, soipdiarsll disordex aand et:ychﬂhymlodehﬁweleli, vgeasonal

fg%égvrsd Sorgyepmmuat IGTERF abr dshiiedih PyidreRbSERY Sress
| ncfi%gﬁd ?ilé?ﬁ@ér%séh@'énxlﬁﬁ( isdrabiss sﬂ@:ﬁr%%hi?@hood anxiety

g anorexia, welg ht 0SS, i nsorml a, earl
disordernganisk disprder wigbyeh ovitoot ag@trwrmla,oﬁgomm@b@awvlthout

oS53 el SBUSBA B e e

s@ial Antiefyadibbidey; sbdigirphdiiih, bBSessivintompRIsbasdigorder, stress
seasonal "affective di sorder and pedi atric depression;

disoetrsadneludingsyentrtiumatier sifests tiseaterdgrgp Rekie stress disorder,

A VA i o

n?@Tmhgm%égO&OQFCh ﬁegﬂhan&t h tﬂgmpeﬂﬂiballybleﬁebme lamount of a
i sorder and cycl ot hymi ¢ di sorder: seasan ective
camperae of tft%mwa HPrs% pharmasRytigally am%%&é% gFeof.

di soi: Fsr v%tn'i;l ﬁsalsﬁe‘*é?%t%g ?é’r?trjgﬁth%gsgf Ci?éa?tm@n% disorder or
anxi e disor ers such as chi I dhood anxi et
cdn@ndodeselepmd drains din@legrompt reonsisiing hofit bejwmm(nﬁracnahty
agora hob V\‘th hout sto of panic is rder,

gﬁ‘ﬁ@% ey eaﬁ ci P 3@%&\749 agfﬁ adgr example,

sél‘ﬁ%bﬁﬁreﬂﬁ&rﬁtd‘ sﬁl‘a%% d%hlzéﬁf‘écﬁbe p@i@@ia%rs delusional disorders,
bseSsi ve- conpul si veé di sorder, stress disorders

brletpsu:bhmgc mmrdem@hatectpmﬁs disasdeise psyettpligadiserders due

&' heRader gl ARG VLA, ROl A Bpfsldhe or
haf&&inaforsy ubktAremalcéd td@?&ﬁ&@ﬂis@wéry p%f,lélﬁtﬁlttd ¥pisodes of

amount of a conpound of the formula | or
aphityreareialy eapogiatescwith gsyencss, tpayﬁma%moowgorders such as

inventio

SEPLET e o8 ek BadE R ASREIA8 vin povot
disigért isneh Oas baduter h1arm@ pmds aiepréssion dassocided with bipolar
schi zophreni a_and ot her chotic djsorders,

cisasdipl, emoosc l‘i’i%%fﬁeﬁ‘ﬁﬁ%‘?' | %‘mdeﬁcelzogerﬁru%aﬂoﬂgmbﬁb@VIoral
aﬂétﬁl%ra%éé adloklR % h ‘iih 5p?é1%rd C}IQM # PR ﬂﬂﬂa‘l Ccomprising

sorders are psych di sorders, psyc
adinsinistaing w@a mamgemmedmﬁlmh treatihentorm, therapeutically

sychotic di d th del usi hal | t
%@égy%mogﬁzgﬁér%%m 21 é?\l oﬂ}sggwl dsaf: t%fﬁl’%?m'agguflcally

é%‘gf‘esséq{ ety, anxiety associated wth
psychosi s, psychotic nmood disorders such as

This invention also relates to a method of ireating a disorder or
condition selected from the group consisiing of sleep disorders such as
insomnia (e.g., primary insomnia including psychophysiological and idiopathic
insomnia, secondary insomnia including insomnia secondary io restless legs
syndrome, Parkinson’s disease or another chronic disorder, and fransient
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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severe maj or depressive disorder; nood disorders

associ ated with psychotic disorders such as acute
woreniacssat depressi on associated wi th bipol ar PCT/IB2004/000058

di sorder, nood di sorders associated with

schi zophreni a; and behavioral disturbances associ ated
bywintddicativnal or etlzerdsauroes,i and othemslegpcdisprdess rig 2 mammal,

adm nistering ta a mammal_in need of such treatnen
OIS BPEUTPEnG: fach: At diod & sbEfa TERphl e
the P’Qﬂti%al'l UffetipBaBARERAYU S A ldompserPioRbie Jehhula | or a

tﬁéreof._ MI'his invention also relates to a nethod of
phargwcenticallydicoepthiie salt theygaf.t i on sel ected fromthe

group, .consi stin f _skee [ r i j

(s oSy e snRt & o 2 BRI KRR EaRTG fieep
aidnéidasipgt Hicwthi REENBHE sesrstiond & Y husrIMsabject loothiprising

i nsommi a secondary to restless | egs syndrone, .
agrainistatog te adhypab subieddinres Qfifushitrealingst ddherapgytically

[ ognj [ I epk . LOR:

oligdVe) loun 3 FordhroRR S, d8ys R HBhalRiceiltaly
af@pAaslesafttherglokep- wake cycle disorders, jet |ag,

nar col epsy, sleep disorders assocj at edf v;(ngqtag shi f

or i FRiggINVENTIQRr /ISOsalgs i a JesiefeR g &ubfsl%?éfé(r or

: e [ I v, u i i
T R A Pty
paniculzely, thase assheiated @dih dkeassdmusus rsegretiomyesiuch as chronic

conprj Si nlg\é{adm isterin i n _need_o

SR R LS5t AR TOIR, AGEC RSP oy
fiBl‘b‘%&?uéa‘%flereéﬁbi?atB%f Bidifeds @yndrorRGaRBIC BFirckRkbdsm; cough,

accept e salt thereof. Thi's invention also relates
whoopinge chughpfarniginiersisi agn¥rHing wane/se eCEhrigduced cough,

i hcr easi rgwt.n h n eflon. i . i
uBioare: Rptadies SEIORS BHCL A nehreld; ST ihiTHEL §ontect
defm&iti) hicpis restmaitithairdeai, eall viha kegéinatoidmdemhatitis;
_of a conpound of the fornmula | or a pharmaceutically
italtiogpthasnediglysis @sepeiated Tighing; nipfamneafonl liseagest skich as

. 1 h f & [ LS i C L L

i g 40, et oSt bbb amase (oo
caitfeRRs @amage aesilting &ohny phijsisal activitg iontostbosrthhitis) thesmatoid

mucus secretion, such as chronic obstructive airways,. .
adihgBasesOTitsr SR ARING, PEIS AN BHER a1d, ppISeritivit
dE)éo%'l | SuctPdd! boib&F ALY %Oe[Yné’?hﬁ{eﬂ,eéﬁmfa}’iﬁi%oﬂﬁmirﬁﬁ‘éring to a
ronchospasny ‘cough, ° whoopi ng cough, angiotensin

neamral tin ngeeeinafy sect AGBIment actherapealgically 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 the group consisting of neurodegenerative disorders,
such as Parkinson’s disease (PD), Huntington’s disease (HD) and Alzheimer's
disease (AD); delerium, dementias (e.g., senile dementia of the Alzheimer's
type, senile dementia, vascular dementia, HIV-1 associated dementia, AIDS
dementia complex (ADC), dementias due to head trauma, Parkinson's
disease, Huntington's disease, Pick's disease, Creutzfeldi-Jakob disease, or
due to muliiple 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 treatment a therapeutically
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pul monary tubercul osis, allergies such as eczema and
rhinitis; contact dermatitis, atopic dermatitis,
waeaoes3bn, and other eczematoid dermatitis; PECTIB20gL000058
henodi al ysi s associ ated itching; inflammatory di seases
such as inflammatory bowel disease, psoriasis,
ef@itﬁeaatrimlunt iaf, aceompbage ofattegdofmulg. | orcar phaegeceutically
resultln? from physical activity or
a%%%’ 2 SAKIRSEPT. [ heunatoid arthritis, psoriatic

art i ﬁweﬁﬁ&ﬁ”&so pféi'étb%' fo %%éﬂﬁ@@ubﬂ tré¥fifhg a disorder or

hypersensitivity disorders such as poison iVy in a
coratitical seleciepr fremntlpeagnoupi cansisting QfoDawnrﬁaﬁyerme risiegdren’s

sirdtie g™« Renpparas:  ostabarlinabButRay hpnion
pl%%t?é‘ll@:t ﬁ?ﬂ)@r’n’é@h? beAbgShHtal 'B'Be?asbn\ﬁé?fﬁdnﬂﬁbléé Sdhd eélnal éigsures,
treating a di sorder or condjtion

m@'ﬂbﬂyt e@flex osyempathgltiouplystrphyt |hﬁj)a(‘§itls tenalgia attendant to

nRSEEATE AR SRy (BHET Bl R85 sucn s

sAbrtRInRI arsd edsmﬁgﬁmc(fé&)loham ;edndiaselspastit idisedsesgsuch as
senil e denenti a o the Al zhejner's _type, senile

agg@inant migraings anchar Reaist's adisppse 1 43 scimammal, comprising
a@@]ﬂ;ﬁea dﬂgrﬂ BSm tlhan‘é@Hp&e)éuéﬁD@ﬂnﬁj&ﬂEQt ir%?aﬁéiﬁlcally

( auma, Par Kl nson di sease, Hunti ngton
eﬂeaﬁ@s emdtint kofs ad compeend Cok dihe ffeldulal dkarb ad phamaageuircally

due to nultl | e etiologies), amestic disorders, other
agerpinkleaalign gf?@ﬁnry di sorders, and behavi or al

SYNpiRiEs |rﬂfen%ﬁeafsbarélﬁte% ‘i@%et%'ﬁéé’t% a dlsorder or

adm nistering to a mammal in need of such treat ment
comditiap ealectal frgm the OURODHSEGBE 6 mmalmawwwswch as

OB S on SUGHRER | §omHpRu L FaTeh ot R 4n8' i@; and

Bﬁth%'ﬂ’h icOBorMifiénd %Q&ﬁéteﬂowﬂh '@,illh?l%llfécraﬁéﬁ %hbﬁ G proliferative
Isorder or condition selected fromthe group

vitieosetitapadhyofin Bounammatn ¢powRsising @grmrmswmgytmraowmmal in

oA RS A SR SR Bt 374 8Bpoun o

tﬁeefmﬁfum g5a phdrraaséutidafip acesptablendatt theladfy, r ef I ex
syrrpat heti c dystrophy, hepatitis, tepalgia attendant

Aise imvestiganalso \v%lgtﬁﬁ |tgtaowethqdor0<§s’ir%ﬂ%@ disorder or
céﬁé @g;ﬁelgbﬁ@aaﬁ%ﬁw g Bup Sngls ‘ﬂﬂ@spaé\ﬁgm attention deficit

IC fasci and vas I ¢ di seases
hypefactiity alisrder, (MDbImJ mgmgén&lgn(awd, sisdi oeathe mhubatlon of

2BEIOGRBHSIE) BRRERSTRIEHR 3R AMBEMAeg ] BGTARE ruRerising
2BhifiskAROYY b Ghakdifal® A A bf Quch RBafIAEGCE! idhpdutically
effective amount of a compound of the formula | or a pharmaceutically
accepiable salt thereof.

This invention also relates to a method of treating a disorder or
condition selecied 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, opioids, phenylglycidine derivatives, sedatives,
hypnotics, and anxiolytics, which substance-related disorders include

dependence and abuse, intoxication, withdrawal, intoxication delerium and
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acceptable salt thereof. This invention also rel ates

to a nethod of treating a disorder or condition
w@ei0en6B6l from t he group consisting of opht hal PET/IB2004/000058

di seases such as dry eye syndrome, conjunctivitis,

vernal conjunctivitis, and the |ike; and ophthalmc

wigdrelival dél%n&ﬁﬁ@molaaedicmn Hisoeddrs m\ndl\vm@raaldlozhnnsmbehawors
proliferative

(ckperphStings dargRmoNs: ARy PBe AHdRe PRTAIEY e Juemmal
c&rﬁﬁﬁélﬁﬁgédﬁnﬁlgﬁhﬁge%' a'nlléfnﬁfai el InRemuBLCRf treatment a

or mJ or a pharmaceutically
theczqmmmaalllye effdative harrmorht dfhlas compaundorof atheo fewnulee or a
order or condition

P%F@&?Ehcﬁg’o@ﬁ%ﬁg@ 33 tr&%fﬁgfstl ng of autism

at t efhisomvERfibs | diso eRREaCl W hyetHbE 06 ereati ) disorder or
angi ogenesis (i.e., use for the inhibition o

cm@mmgeaelec@}i freint eiftes  @rpngr cransigingarthrldpns esyndrome;

o0, SREREES S, A4 WABIE oL, VTR e

sEAERISRY (AfS)an e FRerhImal, thorﬁ[irfslrﬁg)ladhﬂlmstlermg t8 a mammal in need
Fhar maceut’i cal | acceptable salt thereof. This
o)

aventiesimansa therapeisicaly &ffﬁéﬂ‘fﬁ)@”&ﬁuﬁtr@‘a@ﬁ?ﬁn@und of the
fodlf 6 2 Bharfidibicall asuabeipal BB 9" o P ng

from'md"@ ibgentizin allscohelaieﬁn@h@tmm‘,hmﬁ oqohrealmg a disorder or
het am ne-1i ke subst ances% caffei ne,

o aeloRaRIfissh sy SRp GomRislig Ok PaASkie GeugopTent disorder,
fll@{e“ vadtgm ?TurﬁélFOtlhﬂ%ndHé'ﬁ&bﬁé¥ PARRY! gl-l N d'nﬁl@ctlons HIV

I'ves, sedatives hypnoti cs, anxi ol ytics,
entepalepatisy;adissecialiv eimsomd@’erwl’s ap nbd)d},,d ejysm@nd’n@ ahigarders;

oI ARe sHoh 35 “Brotoang Bl E: PErbagtGapisay s disease
lrmgg%&)&@'s yH8tdhe; Lﬂﬁrorﬁe%aﬁélr‘éhﬁﬁé @ﬁrﬁléfm@aé?syhmomylsnﬂden

Ictions to behaviors (e .g., addictions to ganblin
irdiguat dﬁalhasymﬂrdmﬂ GSlBSheCh@V&ling)bladd% lewierairinary tract symptoms

o 5 P, o) R oo
afgioRMsT @Bn‘&érﬂn?o@ﬁzklmel (CB) Plaacsaceasiighal ityh, hiccups,

acceptabl e salt thereof is invention also relates
premensiatahodyperameat prﬁgweé\saugbr dvspheric  dserder.onamenorrheic

t 0]
JRERFE St 8 EoRReRenohEk AFnSh BRI o o
shBdidanibad ats?mdhiomésclpﬂma Sekt@a\&)sarnona reanhmg from cytokine
conpri sing adm ni steri ndg ? manmal ﬂ
chemotherapy; disorders of bladder unctlon such as c ronlc 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; 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 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.
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of such treatnment a therapeutically effective anount
of a conpound of the fornula | or a pharmaceutically
wa@ewmepssbl e salt thereof. This invention al so PEI/E2061/000058
to a method of treating a disorder or condition
sel ected fromthe group consisting of pervasive
deveTlgipnigntntiors calser relatés btoomy ahgthad blureeating a disorder or
i mpunodeficiency virus (H V), j.nfections; HY
Qs HoTH e 5o Govbiski §F qaiEraert disordgsg puch as
pﬂ%él&[’l‘n_eoéﬁleﬂ{ ARDARIrS, akiBB3ih8 IdHIGIHS (84S Hamfial paroxysmal
ex b Crohn's

ano ia an ultma; ulcerative colitis;

dytikinesis; tardive i dysiiresiowbemoyndhoras, aheelenys, tics and other

o) maptiefiot: Begre kB MR DR s PO, PR e g,
BEIFS PAlsY, EeRBralSHEB], With pafsyoBrichE ipatyblhwaddtrg palby; ithemic
cystitis; chenotherapy induced cystitis; co

h,
palayi pragressive: diaart pagy @f@@éﬁe(rmws)nmmigg@@ rsyndrome;

i.tch I: . .
o EpH BB Pyt T bt A4 Ao s TR Bbvomon
didefdeRs0r fdie asxangle X nsidsiticeihdacety s Paskingosisn))  aruroleptic
shoul der/ hand syndrone; plasma extravasation resy]t.i 88
mRliGRAE, KK B, BRBARMSBRYCed ASMeYIonR, BPUiiRRtic-indUced
CLl .SLC QR L L ; .
oy shaly e AR AR IS ik, St S84 ihpion
inducedr yostiimat aramaoen cestléssc leagsi syndioineaayd ungesment disorders
SRR DG B it B S BB ="
c?t’g@ﬁ%ﬁ@s aﬂﬁﬁﬁislﬁ@ dQPeraoqﬁéﬁ%én% egsédophiduch treatment a

cl offi asi s; | ow di sorders caused by

thexapelitically oeffestitvev asaapds of @ dianepewyl sefcthasfognyland or a
nd Reynaud's di.sease;. .sexual dysfunctions including

pg?%@%ﬁ}@a@\{ 3@%&@??8@%“@9 : ?'_e erectile dysfunction

i N aTARMRlenti®AMRIsbS rdlgited id N StetHodd of OtréatifymaRldidorder or
need of such treatnment a therapeutically effective

candition sefectect fapobihel gegup eorsistiionel astalgiagsyndromes, motion

SBBE4E Rl 25 AR B3 B MG (g sos
ifcRicati fnrhond dyBfumetiond sucieats iijppathicsinmiene alysfunctions, post
condition selected fromthe group consistip

infectianeimmune gysfnetiange ﬁoaklumepmwi%veﬁ@h{gfu%ﬁons, porcine
LSOor Ki iAs., ' ' e i Lial et

Sgggoxgﬁ{r?g?m%dygéﬁhgs isg, t (rjfé \?gegfg%r%ese egrﬁﬂf rdéﬁorﬂ,bn"atlon’

cohfiiegraentnypstunctich it ichickend sheding sthegskiineshierp, and human-

SRR DAL i P S Mo, SO Y P o
Rahil iR g‘ gBéiJ\ Sheariht 'anﬂweﬁégbé.}ﬁolah?‘éﬁ%@i% bt of a

progressive ar pal sy and ot her pal sys),
cakipreinidef the fatmya d oo agharmaceutically accepiable sall thereof.

This invention also relaies to a method of ireating a disorder or
condition selected from the group consisting of gastrointestinal (GI) disorders,
including inflammatory gastrointestinal disorders such as inflammation bowel
disease, disorders caused by helicobacter 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, irritable bowel syndrome and emesis, including post

operative nausea and post operative vomiting, and including acute, delayed or
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extra-pyram dal novenent disorders such as

medi cati on-i nduced novenent disorders, for exanple,
woewrobBpt i c-i nduced Par ki nsoni sm  neur ol ept i cPCT/IB2004/000058

mal i gnant syndrone, neurol eptic-induced acute

dystoni a, neuroleptic-induced acute akathi si a,
arltmpaibwptemesm diecsabis alndludesdgmGsrseém@QmU bye dhematioerapy,

e oML L REHACES o
fo?“ SEAABIE0 MY | SISkRIESS \Férﬁ@@SGIsz&szﬁﬁHBMemeres disease,

conprising adm nisteri ng to mamal in need of such
surgent, mpigraine, twueéq@eat irc amueycr@maéonree%ur@mmﬁﬁtr%pe%pphageal

d of th I
SRREAEAE! S AEB ol BB AL gk, i
stbthazhirelvhribi@isht og atdguggitatibng ohg@tbirn, foondxampl?e episodic,

sel ected fromthe gr oup consi stin CE of rrast al g

nestHIab nes, masl-inghicedl; rn,sy%q )gqum ln a mammal,
ccﬁﬁéhgggﬁ‘%ﬂfﬁlﬁls@m Tguae QY HRHICH Oﬁle?e eofgtsrm];cﬁt rtl‘aeséﬁt'nent a

inmune dysfuncti ons such as

tk@y&rﬁemnzbllpnafeqmet amourgcof an canmpmmod;cﬁfﬂmtfonnel,a I or a
nmmune dysfunctions, porcine stress

t | t
pﬁ%ﬁm%@gglﬁb&%t%meﬁtﬁ eiedber, equi ne par oxysmal
f1 briphisatd@Rtion CQI%' Lé?éﬁ%@t tdj?sfn%‘lﬁbdoaf 'tféﬁ@lhgcﬁeaisorder or

sheer | ng stress human- ani ma

cmmdfemraeﬂlemtecﬁroeﬁhe rgrmqgspnsmtuag o remipjasmsypncliding breast
adm ni st er,

d
hRap a0t PPy eRescOraac DR e, RoiEApbliae SR HarEand

ﬁ'n%ﬂ Bl %alml%mas ROBA %C@Héll eall luY\lgW@@F P4 endrahdal compnsmg
ereof. This invention also refates to a nethod o

admsnenggatoduas onaiemabrin veadi of sHCB elreatmant aot’ﬁetrmeutlca"y

SRR, SR, 408, EboBREcer 5 Rl o 4, pRePscqpay

a@éeptgmleaggmheﬂgbfbomel di sease, disorders caused by
hel'i cobacter pylori and di seases of the G tract such

as gaberfpraging mstneds are glss: redriirrdl i Aereincepliectiyaly ag the
i psia, disorders associated with the
'ﬁg%rﬁgoﬁ"arln%ﬁn rol of viscera, ulcerative colitis,

Crohmthe ®@irse&seating’) bt aldel heveih, wfectr cbarere&edsnragrealla/,iating,

i ncludi ng post operative nause ost oper ve .
infupHing 1§S RIREITSScPLRTBreYenting the %@%ror on o which

ﬁ@ﬁ%ér?ﬁ%ﬁﬁﬂ‘?& g;F sdrerrem 59089858? &‘été @l@h‘&r ¥f 8IS ESndition or

enesi s |nduc enDtherapy,
disatdext i Tive tanoxitresiment’ ahs usedbhetmm i refers nd dve achaf treating, as

. gncy, .vestibul ar disorders, for exarrpl e, notion
’2 EWe ée{y@cﬁn@*ged@]{%é aﬁggg and Meniere's disease,
surgery, mgraine, variations in intercranial
pressure, gastro-oesophageal
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reflux di sease, acid indigestion, over indulgence in

food or drink, acid stomach, waterbrash or

WO e@uiei3sat i on, heartburn, for exanple, epi sodPCT/IB2004/000058

nocturnal or neal -i nduced heartburn, and dyspepsia) in

a mamual, conprising admnistering to a mammal in

need of such trRETAHED HEIORIRDEON Ofal HE IRMENTICN

anmount of a conpound of the formula | or a

pharmaceutically acceptable salt thereof. This

id_nveTﬁgé @bnqd(ﬁmdsadfaheﬁréselnainvehhod cah e patpangd as described

~disorder or condition selected from the group.

incHesfodlowing sracliopprdishes ?Hélﬁ%‘?%@'% eg&t"h‘g ff %ﬂ‘g‘lﬁjﬁs?c“emes
_ S e

AR SUSAET SRR, FFSHTofgh XD GRS clnenwise, Indicated are

definexivas Bboed.l [ ung cancer in a mammal , conpri sing

adm nistering to a mammal in need of such treatnent a

therapeutically effective amount of a conpound of the

formula | or a pharnmaceug§gfRahie/1 acceptable salt

thereof. The foregoing nethods are also referred to

herein, collectively, as the "invention nmethods". The

term"treating”, as used herein, gyefers to reversing,

al | evi gpi ng, i nhRIA'CHNG. t he peogr egs of , or _

prevent]i ng.the di somer or conditiep to whi ce: Rallch

t er nR'EPPYT 53 ' MBre sy Af

or g on
such congdntion or i%Sor der. The dgNermtreatnment™, as
used hejein, refers to the act of, treating, as
"treating” is_gdefined i mediately above. 18 WO

2004/ 0653642 PCT/ 1482004/ 000058 DETAI L SCRI PTI ON OF
THE | NVENTI é:tonpound@\; afi the pr _ né_lenti on

can be preg r $~described—i-n=the f

reacti on sBhenes and di scussion. In tHe reaction
schenes and di 8&ssion that follow, Rl thrW"LPgh R4,
unl ess ot herwide indicated, are definedlas above.
Scheme 1 R2 RBRACHNO2 R2 R 4 H2, RaNi R1CO2Et DBU
CO2Et CH3CN R1 Et OH-Et 3N CN CN

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 1,8-
diazabicyclo[5.4.0Jundec-7-one (DBU), in an acetonitrile solvent, or in the
presence of potassium carbonate in an ethanol solvent, to vyield the
corresponding compound of formula 2. Preferably, one equivalent of DBU is
used per five equivalents of R*R®*NO,. This reaction is generally carried out at
a temperature from about 60°C to about 80°C, preferably at about 60°C.
Reaction of the resulting compound of formula 2 with triethylamine in an
ethanol solvent, under a hydrogen 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 (HCI), preferably
3N HCI, at a temperature from about 80°C to about the reflux temperature of

the reaction mixture, preferably at about the reflux temperature.
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2 RBRRB R RA R RI CO2Et 3N HCl CO2H RL A RL NH2
NH2 3 1 Referring to Schene 1, a conpound of the
wo eooabsa6ll i s reacted with a conpound of the POF/MmAG/000058
RARINO2, in the presence of 1, 8-
di azabi cycl o[ 5. 4. 0] undec-7-one (DBU), in an
ac etbSGShémda I2eillasiratesta preferred tiedhog oé senibesizingoeerapsiings of
carbonate in an ethanaql, sol vent, . ield the . .
thedPRBY oA B SRR ofodstiiithIng sben I8 wnich ey are
at at S a @{cloBshiyE cybRRAExXP&r dybioheptpringl ents of
%ﬁ@’?ﬁ@ﬁ{rﬁlg r actyiFoX I'S ggnerc;glly gg}ﬂ‘ri gd out at a
tenperature from about 60C to about 80C, preferably at
about 60C. Reaction of [ I ti ng compound of
formula 2 with triethyl a%’i’hﬁ%m??an et hanol sol vent,
under a hydrogen gas pressure of about 1 atnosphere to

about 5 at nospheres, preferably about 1 atnosphere, in
the presence of Raney nickel, at a tenperature of

about 20C to ab 0C, preferabl ahout

ge cPdle vi Eggtﬁﬁqurr d zgfge Coﬁﬁ@gﬁ%ﬁ%&]eqz
ormul@ 3. The c of for 2 can be _converted
into desi redgggpgéfbhgund of a | by'aPEagliefy it
Wi th rochl oric adrd (HC), éh erably 3NR, at a
tenperatare from about 80C to about the reflux
tenperature of the reaction mxgure, preferably at
about the reflux tenperature. 19 WD 2004/ 065361

PCT/ 1 B2004/ 000058 Schenme 2 illustrates a preferred

met hod of sygg@g%i zi ngy GRipRUeds of the foogmla |

wher ei , togethaix i h tha,earkqn % which
they are af ched, formra—cyctopentyl, ehexyl or
cycl ohepty¢" N mg. Schene. gt NE5CO2Me R3 (5 eq.) NC
CO Re a CotlL@, 6H20 (2 eq) DBU (1 eq.) "—~HI R4 NaBH4
(10 eq) CH3CR McOH n n :

4 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 from the group of substituents set forth in the
definition of R' and R? above. Compounds of the formula 2 can be converted
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 3 with cobalt chloride hexahydrate and
sodium borohydride in ethanol or a mixiure of a lower alcohol and water, ai a
temperature from about 0°C to about 40°C vyields 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
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2 3 CO2Me 1. LiOH MeOH CO2H H2N R3 reflux 46 h H2N R3
RARA 2. pH=5.5n n 4 1A Referring to Schene 2,
w0 poogoesounds of the formula 2, 3, 4 and 5, n PGI/IB20042000058
or 3, and the ring containing (CH2)" can be optionally
substituted by one or two substituents selected from
ort Arothen Upnvef akobst,id.gengthaselt of arliutanol, thea telmperatuieofrom
of RL and R2 above. Conpounds of the formula 2 can, be
i Colp abetio/Oite RIGHYBEoRINey I bhrpiBIRRISRef by Iy the
ing. the equr ri e -dep e i
oclgtTioRde SRS RBET | 2R8, AP rPARIRFEME Cediiting
cdrBokgateslyvithr arstomgpminelsl a@cid. hePrietenablya the (Swhexpates. are
Reacti on of the conpounds .qf .formyla 3 with cobalt .
Cwegﬁﬂd@t%@@aWﬁS&loé‘dﬁ}gdac'aﬁd@ G r‘Eﬂﬂl'&QitEE f?ﬂg“on mixture
e . d heko
1ol 8 BR el dBnbbh B DR A 2 e R Eing, Bhough
hydrocikeisroadionig bringnbewptdisf tife mixtonel @ abouPbel.er abl y, two
equi val ents of cobolt chloride hexahydrate and 10
equi val ents of sodi um borohydri de are used, and the
reaction is conducted in nethanol at about room
tenperature. The desired conmpound of forrmula I A can
then be formed by reacting the correspondi ng
conpounds of fornmula 4 with |ithium hydroxide in
nmet hanol 20 WD 2004/ 065361 PCT/ | B2004/ 000058 or
anot her | ower al cohol, e.g., ethanol or n-butanol, at
a tenperature from about 50C to about 70C, preferably
at the reflux tenperature, to formthe corresponding
l'ithium carboxyl ates, and then reacting the resulting
carboxylates with a strong mineral acid. Preferably,
t he carboxylates are converted into the correspondi ng
acids in situ by cooling the reaction mxture to a
tenperature between about O0C and about 25C and addi ng
enough hydrochloric acid to bring the pH of the
m xture to about 5.5. 21
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WD 2004/ 065361 PCT/ | B2004/ 000058 Schene 3 NCI, -. CO2Me

COM NCCOM 34 NC2 NHQAC, | RR N2 R3 RICHO
WO RILXH KF (alumina) 1 R4 R 1 2 CH3CNPGI/IB2004/000058

CoCl2. 6H20, 0 CO2Me LiOH (r) CO2H NaBH4, McOH O ~N R3

OANR3 HRL R4 MeOH, HOH 1 R4 2. (B0020, CH2Cl 2

reflux R4 5 HCl CO2H Schéemd€ld di oxane 2N R3 Rl R4

1 Referring to Schenme 3, the al dehyde of fornula 1 is

converted into the ester of fornula 2 by reacting it

W th a compagnd cd.mehe formula NCCH2C(r) 2CH3, COMe

ammoni um acetate and ginagi atomeet iaFEngd i NGenzéne at

a tergesat ur ¥H£¥%m about [40C t o_about % he rQeJ;@QJq

t enper at ur e,Te‘TTﬁrTaYbl =) HabOUtKFI(Q%nﬁr%§| eX1 R
t enper at ur e. ARt on of the conpo 3\3\20 fér nmuga 2
with a conmpound of the fornul a RS% , In an
acetonitrile solvent, in the presence of a potassium
fluoride or alum na catal yst, at a tenperature from
about 40C to about the reflux tenperature, preferably

at. GogwH,0.he refl exy tenperaidre, yields the o CO.H
Colde5 addsH ng €0 R f deor nul &A1 The e'v\g\, ;3
formula 3 Gga

! n then be g: egted Me'@)'i—l?gtge correspend A

| g@ Broleeted ester g'of Rormul'a éu §/ the foll owgrfig R
?% tep pgr cess. First, the conﬁohﬁds of fornmula 3
are reacted with cobal t4chl ori de hexahydrate and
amoni um borohydride in ethanol or a m xture of a
| ower al cohol and water, at a tenperature from about
OC to about 40C, to convert the cyano group into a
nmet hyl ami no group. Preferably, t equival ents of
cobolt chloride 22 Vbl qCO2';'

4 N HCI, dioxane  HaN R

R’ R*

Referring to Scheme 3, the aldehyde of formula 1 is converted into the
ester of formula 2 by reacting it with a compound of the formula
NCCH.CO,CH; 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*NO,, in an acetonitrile solvent, in the presence
of a potassium fluoride or alumina catalyst, at a temperature from about 40°C
to about the reflux temperaiure, preferably at about the reflux temperature,
yields the corresponding compounds of formula 3.

The esiers of formula 3 can then be converied 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 borohydride 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

into a methylamino group. Preferably, two equivalenis of cobolt chloride
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WD 2004/ 065361 PCT/ | B2004/ 000058 hexahydrate and 10
equi val ents of sodi um borohydri de are used, and the
WO e@eN6BrL i S conducted in nethanol at about r oPET/IB2004/000058
tenperature. The amino group of the resulting
compound is then protected by reacting such conmpound
hesidhiydrite tarid -10ueylidaieatd ohaodium kbrohydridererdarsed, EBnel the

re%%ﬂ%i5%{03?@5%*%5@6%3?5’%%?”%ﬁ%%ﬁtﬁe w@. The amino
@Uéfcﬁrtﬁé’lré@lﬁw E? ﬁ(?] rbfé&‘i’éd lgP@écﬁngﬁzchTé&npound

ired co t hen~be forned
witth cdnteﬁ&@utyddxcawmt&jumghahmpmmaan@f The ﬂﬂit&i‘ Bagtomgs also
nQwn to th skill ] a
e Bonausied A PSR B Rom Ao OKD i APatk Qs Erand is
hloric acid in
?ec{f(lg e,&fg{uﬁﬁcﬁata%ded}ltz?@@ t?ﬁ]\ﬁgy&[l&%cohol sol vent, or
t ri fThedesired icongxiundei dfl thgifefrdulahlecayotivass peridinned &oimithe

SR S Sl LG SRR SL LI Lo T e o
sl@ﬁirﬂjtrﬁdght | Rt é@rﬁ;ﬂea?edéﬁéﬁfdf hed c@hﬁ)&mldg dfh@nﬁh'l&l@m‘th an

of the Invention. Schene

appRpdatdacidruch as bedmhlmmmm‘ nmﬁmcmen ermsu eﬂuw aHg dpwer

alpfiplsefyerkiof WlorSicaed Wi e e chflegpdndihd el aciton

sdlfs bhend ebmbodindscamiop@uRr epared coffpeimtiBeof formula | can be

corresgr ondi ng ketones of formula | by reacting the
o thelacid arsdiancsalls andesainad ab Qwons%@zﬁaﬁnmary of

n is benzyl, (benzylcyanoacetate) in an
th‘a@g@&?llaln%rg d solvent, in the presence of piperidine,

pyrrolidine, or ammoni um acetate, preferable

pi peridine, at a terrperaé f‘ from about OC to about
room tenperature, preferab§M&*about room
tenperature. Reaction of the conmpounds of fornula 2
wi th a conpound of the

1 /g piperidine/HOAc‘ Rl /S/Cozsn DBU
R O CN CH3CN
1 2
3 3
R
<[_cogen Hp, PAC 1 CO.H
R MeOH-HCI R
NH2 NH2
3 1

Referring to Schemes 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 CNCHsCO:Bn, wherein Bn is benzyl,
(benzylcyanoacetate) in an acetic acid solvent, in the presence of piperidine,
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

23



23 WD 2004/ 065361 PCT/1B2004/ 000058 fornul a R3RANO2
in the presence of 1, 8-diazabicycl o[5. 4. 0] undec-7-one
w@ DBWH6s3sn an acetonitrile solvent, or in the PCEE2NEE00058
of potassium carbonate in an ethanol solvent, yields
the correspondi ng conpounds of formula 3. Preferably,

fofriglae RARFAIRNtin ofheDldesenaes ast [68-didzadicyglo]s.alBotdem-one
RAR3NO2. This reaction is general Ige Qgr ri ed, out

(DELHp &Y an @cetanityia suent, otd e Presen RO’[%@?%P%%W% in
argtetggﬂ&t 368,80 pﬁélﬁﬁhéeeoﬁ&%&&ﬁ%enzypeam ol iéitflia 3.

or me corréspo esters of
Piieferablya oheusquigalentinll @B rietused sparefive I@quwalenltsn of RBENO,.

of skill in the art. For exanple, a t
Thig reagiian iy 9enerallyorasgad ANAL 2 otﬁmvﬁe&a 'fECﬁT? %@3@10 to
s~pressure of from1l - 5
at&%&pﬁéﬁ@%&ﬁ@éﬁ% %%a out 1 atnosphere, and a

pal |'pel usegired casiion of atha wstmma dt en L6 tf@lnhed from the
hydrogenation catal yst, in a nethanol or ethano

castaspondinglpenzyl efiess &f rraula Gnh'%\'b@) stansterd eneibiggs wegdsﬂown
t
oSGy U 547 RSB s ERTTIRR, i i
c@rﬁp@uﬂtdsmfhﬁomuta 4 st hyloscb@asn gas, cuéqlnw achyalrogdregés praﬂsare of
or a armaceutic t t h
e BrcaATORBRIES, DIRASEDBLEGRI T FUaPsaTeyEnd & bAlagilim on
C%Snoéat go‘?fothﬁh%uﬂéﬁlg_r ggt?r'%gé ?frftﬂ’g HatdIPRS i & PhdiBEnol or

abov uch therapeuti tive amount w |
eipener @dﬂt/e!nﬂp et Briempabaiute frotroabdui@°CGadabguikigpoot temperature,

subj ect bady weight per day. Typical doses will be
prefejiRd BRI AL %r@@ngﬁm&?@r%% ng/ day for an adult

subj gfty,af QOF 'lrelﬂ’etcgtbtr%ct ﬂ?éll‘ngth%@' o?%ts‘ "}ﬁfenhgn is to

r egul ator or exanple,
adméhiserg o@rmpmursi ofalhedorrouIEDAbp amﬂnalrrhnacems:allyrmgceptable salt

i ledb AR ATAYTGEL ' HCEPE ALY Bilebiva s finat SR Mgfe of
th% HE?)FGH?@L&' %dlﬁOﬂ§Féf§ﬁéﬂW@ é’é‘ﬂi}édelfh therapaaicasy @ffectlve

ormula I, or a pharmaceutically acce tabl e salt

atrtwnem gemleral}yehelfr@noahmdﬂ tmabout 30Rengnkg opideuiyeetr body

f dt b
et SR T Ao AR BT SRl 10 %*?05*}?9&@9 fdy for
aﬁ%diﬂl%b@ﬁébﬁ@f PyoriBPwWeRsHtC Bl aPélandalt deatieg, Qfgulatory agencies
veterinarian in view of the experience of th i cal

spelaesi farop@mple, ha EppﬁaﬁﬂdaﬁrUQ)Mmaﬁé’é“@m .(rF%i) i the U.S.
Ry fiofiTe o PuSial Fiade By BREcu It dBlnEr e P he™

di soffestepmiringaitiat condlitireg drr ef¢aive amdunine ateraeutically
e?ftegllve 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 method, a number of factors will
generally be considered by the medical pracitioner or veterinarian in view 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 concentrations recited above, or may vary outside, ie.,
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medi cations, if any, by the subject. As such, the
adm ni stered dose may fall wthin the ranges or
W@ emeee3shat i ons recited above, or may vary outBCTIEB2004/000058
i.e., 24 WD 2004/065361 PCT/1B2004/ 000058 «either
bel ow or above, those ranges dependi ng upon the
eithed biet@meniabové, thioee rangesv lddpenhdisg hjpect thet reguisemenis ¢f the

f th
inghiskidpesiects dPmPRYIH Bb G EratbgRaSeinl; bbafath: ragh the
pé?‘LCLﬂaﬁflﬁ?s ?utﬁoﬁﬁrﬁu@eﬁloﬁ‘l B&hy iHpByed] befrhfiation 8i &tpréper

he nedi cal or~veteri nary arts.
doBentara |p¢mm|eerasutuah:pnmawwmn|thetsl@it ofl thes inepicalan weterinary

f th h 2d d th I
el PRORA b TSOBERT G dBaen Dofopualfr, 3gals Bt the
alfRE2¢S L paha tna@rgl@seélsdonhaﬁabbumnﬁf doEN aritilbr tdubject.
opti mum effect under the circunstance is reached. For

Tlmemaﬁali ethee dosage t eara| be daq:ne@sa@sl@xgesrnﬁly IB@recﬂne/ntaeantll the

'%d‘%}e%ﬁﬁlhﬁﬁg%eeu&{ &Ji{\étéﬂﬁ_p Ic@%gt E g@ﬁfvedlénce , the total

déllyﬂdéﬁg@h@yl be @ivided @harmmwml inypmloastcabing thel day, if
t hereof, are produced by fornulating the active

d%&‘dliﬁ@bund in dosage unit formw th a pharmaceuti cal
Ca”lbﬁérm Péé osﬁloﬂg éjfomga&ﬁ'n!ﬂ&uﬁd ffr e ﬁj’rr‘%ula I, or a

tabl e capsu ers, aqueous
pmmm@uﬂlwaabemablﬁ samstherebf,saxa@epredmmj mntbrmulatlng the
parenteral saolu ons 81?%961 ed, in cBnt ai ners

aeibier SPMPAYNG; it Ay BR2 i Hicat cafiiagome
e Rstdidzane {%?mgedréga@@@'c‘ébgﬁl@s' pHle, ﬂ)é\ﬁdéﬂsd%beous
Kihbs ¥ ucsage U

es of suitable pharnaceuti cal
anarrromqsueousucnraulsn@mophanda@eepelwomh anerpagentgral solutions

pdfationo SRRIPIEErS. BpTng el Gond iy SOuh fargBl Hutiber of
d@@égiéihﬁ%eaﬁ@bayaﬂe\o%ew@@dbomdé@mt@ MEAtbarycRshy |

ul ose, eth cel |l ul ose, methyl cellul ose, and
cel | Gbose axama@ pbit hauitahle gbREMReeUtical ¢ Cagiasar i cluding

ofanc BRA OSSR efitn YGRELER' G Skt 3 Fpctose and

sG&bBeOsthrchedslichi ds edrnt dtemipr amiapowt@ Bidreh;eceglluml derivatives
glycerln sorbitol; polyethylene g wat er

su¢hyRasediue garboxpmeiivg celipae, etBWcP%'H&SSh grethy Lﬂeile'n%se and
oA RS B Sl Sl B iighasigs et
vegerRbR d)lls(mﬂ:ht& peamutrdlloy:eﬂomseddml isegamei ail) olie@ od) sarn oil,
amcj) gylgéfr]thggég)zr;@ gé’”gﬁlgﬁgﬁgﬁycéfc&yéénr? oslao%ljt(g]g @/e{hy?éne glycol;
water; agar; alginic acid; isotonic saline, and phosphate butfer solutions; as
well as other compalible substances normally used in pharmaceutical
formulations.

The compositions to be employed in the invention can also contain
other components such as coloring agents, flavoring agents, and/or
preservalives. 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 treated.

The percentage of the active ingredients in the foregoing compositions

can be varied within wide limits, but for practical purposes it is preferably

25



preservatives. These materials, if present, are
usually used in relatively small anounts. The
w@e vpo6idsi ons can, if desired, al so contain otP@&r/1B2004/000058
therapeutic agents comonly enployed to treat the
di sorder or condition being treated. The percentage of
picsentirt & \cencegratitireot at least he% ior @ golichgoopysiiint amﬂ1&t least
gan be varied within wde |] mts . for practi {
Z@Jp'bagrggnaqy kl@lgrcgﬂép%’ql sﬁ(ﬁ@k,s 1composn ions are
/; 09GP t
11052dh W o R ongr B8 52?’??“3%“‘62%%"" e pfse, for
exampie; yplto @bodt 89%posi ti on. The nost satisfactory
conpositions are those in which a nmuch higher
pr opbr tahdetspthe hetiez tcowgdnegt éslindred ivdthpihes eatrierflmving the

ex u to abot 95% t abl the active ., . .
NERARBRRIIES 3 e SIS AEPED Thay i Ehinkacted in the
shase8RAkIzcIdeny properties in suitable proportions

and conpacted in the shape and size desired. The

en (50 ABBHErS invb e B e ateblyt Caniamaizor, Bvs. i, bout
se%ﬁt?gbﬁceqﬂr il §eS afiive r@% NAMS HRAHORO 3} fars "B AfghH@sium

stea c, sugar, lactose, pectin, dextrin,
catbenate, mgghesium, silenamjacaatlchsum gdtosd, péatie, desdyin, ustarch,

oS BHRPATBL B S 2T, Wi B 2G0se,  ton
rﬁéﬂ‘irﬁj“%‘ii b6cod BehedandheefikenThatiban “pfeddigtidetis iended to
co ound Wi th encapsul ating material as a carrier

merf@rrautaéps @f éhe active @ﬁmpﬁun@qu,&mytﬁi@@tmweml as

S S ot B AR i o i

ofhigh dadieng, l§§l@ﬁ@ﬁr‘$de'ﬂ1§Y lzozmige swhich is mmhsJ tredssoadicet with it.
powder s, capsul es cachets and | ozenges can

Sa"ell@ré\edc%c@ewand (%@ag@s rasnischidietindiAbIqts, POBRIS, capsules,
pﬂl@ Qbﬁét&%h& qoz{r@gspéﬁp%' lﬁ%osﬂg‘%%ﬁatcﬁfs'agé fgﬁné Qfitable for

m xture o
owlmmmd;eatlom cocoa butter, is first rrel ted and the
active conponent is dispersed honogeneously therein,

b I
oour 59" PreRA I sdresrE] 2 SR REME el St G2 ghikeRe of
fafdacithgyedndes orssldodi Butter -istfirstimletteth apideibier adtivercomponent
i ncl ude sol utions, suspensions, and enul siops, for

indisRereed hamegearouRy é'?efﬁffb @l lngtiginge dhedpplien brgogenous
n#: Qure ngtﬂgheﬁﬁﬁrepn%?tgtndolﬂgehl'eﬂ{“sgze%* ARAISL LT F A0 &I, and

nul at e
thereby to solidify.

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

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

stabilizing and thickening agents as desired.
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aqueous pol yet hyl ene gl ycol sol ution. Aqueous
solutions suitable for oral use can be prepared by

waele®snbizsbng the active conponent in water andp@dtB2og/000058
suitable colorants, flavors, stabilizing and

t hi ckeni ng agents as desired. 26 WO 2004/ 065361

PCT/AdBR004/s08pehdondguitabls fouspansieoren beinade by fdispersing

oral use.can be nade b d{' ‘lsﬂoer?i ngl.bhe fi neH/ di ideﬂ]
the dinele divisigsbAgie PAMRSNERt i tHR1gh BB UdSeRKSe algnalspide as

na"l’ﬁ‘raﬁnatdfr al s Hih&Hdt N&Junks,9UMPasif€ S| Nhethylcellulose,  sodium
net hyl cel I ul'ose, sodi'um ‘car boxynet hyl cel | ul ose, and

cabhdremetayicekuloss, aubpibedivel-knguit suspanding agenisled are
solid formpreparations that are intended to be

convart, elﬂcluﬁlagrélley rsBF& O@@a”ﬁfe&ér&tiéﬁ&%ﬁ bfd Mhitended to be

preparations for ora ration. Such liquid
cohwerted] nsthartly deforei omsss, dosgdiguid ofym aprepasations ofes. oral

R TN B o, o
erﬁHl%foWs.s’Tﬁééé f;hr%?é?at%@ MR @ntaipVerRt &tRfitton to the active

Ispersants, t eners, solubilizing agents, and the
cdmpenerthecqitrantsac avorsal sipbiligarsat boffelss pridical apng natural

uni.t dosage form .Jn, such f 1t he I QN LS
Sk R e N AR S R
gquantities of the active conponent. The unit dosage
f or rTivaphbemacpaideh geeharptiepds girefamably e et Kagage form. In
cont ai nj ng di screte antities of .preparati.on .
i toeabe ducpaerion & SRyt RERGR AR ng Filoppiate
qx%m%é%(?ﬁ-th@a%ﬁve EBMpoBht. THESAsIE dboade ¢ B&n &e a packaged
capsul es, tablet, cachet, or |ozenge itself, or it can

plepataionaphe gackage conidiaingodisengje cluantiet of PreRaREgRJsUCh
for The ree of bl ndj ' n
% BBk AiE D repranies. i Bedeliy ik Bb Moy e RS, the
uhiBtbsadarat ban pach thssHas abletnddcheerérMegende self, or it can
porcine brain tissue, as described by N _S. Gee et
baithe approgrigle nanbeat of amookihese in BEGkAISATTMThe
conpounds of the invention show good binding affinity
to t ke alzgres obbinding Gathwpedd sHbynie gan ke dgteymined using the
about 0.10 to 0.12 ILMi his assay. ince. the . .
ISR ANGN G fs eTRa S IerbRPRRR Sndoe 4D Bl derived
frﬁHPEBHne bhaY isdl8 ﬁéRfe%bﬁS%&% NhigidepRArBCOIRE Chem.,
properties conparable to gabapéntin. For exanple, as
109@N287:5879-66WBUl si ons, anxiety, and pain. The

{ ﬁgi %lgig?c%rr]r?pobljn%%i cg}gihgslﬁ\?gnt%%i b %%“o_dgo&}r%ﬁgne{f}i#ltya%dthe 028
subunit. Gabapentin (Neurontin®) is about 0.10 to 0.12 pM in this assay.
Since the compounds of the instant invention also bind fo the subunit, they
are expected to exhibit pharmacologic properties comparable io gabapentin.

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

The radioligand binding assay using [3H]-gabapentin and the «28-
subunit derived from porcine brain tissue can be used to determine the
binding affinity of the compounds of the present invention for the a28-subunit.
(See, Gee, Nicolas S et al. “The novel anticonvulsant drug, gabapentin
(Neurontin), binds to the 026 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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subunit derived from porcine brain tissue can be used

to determne the binding affinity of the conpounds of
wo b@4psBsent i nvention for the a28-subunit. (BeEIB2Ga00058

Nicolas S et al. "The novel anticonvul sant drug,

gabapentin (Neuronti n), binds to the a2S subunit of a

E)@hﬁlbu’me&hﬂﬂé@' an JCs,Bb00.03Zhewm thd 188 &om@Eati(dLe) Example 3
5768-76). In the above assay, the title conmpound

of
exhibitat 2008406553684 |PTANS00 ditle cruasourEk ahbkample 6 exhibited
exhi blted IC50 of 0.037 M the title conpound of
artl e lﬁg‘xhibited an 1C50 of 0.34 M and the title
corrpound of Exanple 6 exhibited an IC50 of 0.89 M
The The i vivoagdtivity tof coinpmmasusidbisoinvehiien icamdre determined

in((:%gmgg rgq?épelg gfnﬁyg{erig\geg%bg%ee gﬁ}@ zlgg];ec{rglp e&SJ)‘?eS‘!Lﬁ*\llateral
InE’QHL% Pal?%%gtlbﬂ St neffe Salifs! Iﬂ‘o@u@é' A rBilaE’ér‘éP' uLC(?ngALas‘ung

ng- ast I ng per al gesi a”, Muscle Nerve
Hyderakjesis; I\/DvsctmNeWe 2498@-46' Bikom,i Wt 1%Qa| giEffs:lertbfanalySIS

exper i nment obseryat i ons; Phar
o SXBAHTRBE! OREANEIANS- i e FHATGA0] T oXicR] v Elas2:

|«
5{?@&!}’@@ U%ﬁﬂe %tell% J@#ﬁagﬁrﬁ;&g@ggﬁ@dr\{gﬁggs%édrrggﬁt?\‘eﬁnalgesnc

Aéthrniiyr éhvelsnflamedDﬂ’ane "RArchr disih Bharrpaepdd.,c1954ig409-419;

HRREPRIZS Ko PUBDET G FHOCD! EnddBiee FypepIisiE: dr A B, And

Séﬁsi\?e 8&/19’[!3:8@8 Por eakiing( VResmal RNd3gsptiBn and Cﬁjtadeous
e And Rel i abl e Conflict Procedure

Hygeltalwmi\nﬁalmrﬁ@ €788, A§8Rt)s anxipsy e\{f@gﬁ{ aﬁm@%ﬁ"o%a and Clody
1 T
oF 3 S Ay BBV EYNE: 1OUBGE ol 5t hA iy

Agerent Porcholdbhimagolpgiarisi-ar eéoumgor rect ed. NI\/R dat a
are reported in parts per million and are referenced

to tipe d@lHthLERdmplbs signale the pregdratioaoplie soﬂmbennds of
28 WD 2004/ 065361 PCT/ | B2004/ 000058 EXAI\/PLES %92
the presemiovivention.spiMeling JainisARES 1U ta are

- k |
rep Gl ey Million, and aje referencer to the d utewm lock signa

from the sample solvent.
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To a solution of cyano-cycl ohexylidene-acetic acid
ethyl ester (1.37g, 7.09 mmol) in 30 nlL acetonitrile
woa®4meiied nitronethane (1.92 ni, 35.5 nmol),PEDIB200wH0058
by 1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU) (1.06 ni,
7.09 mol) resulting in an orange solution. The
reaction was stirred f@EXAMPUESIrs, then partitioned
bet ween et hyl ether (Et20) and 1N hydrochloric acid
(HCl) (aq). The phases_were separated, and the
organi ¢ phase washed mngﬁaﬂﬂ?ﬁg drled over magnesi um
sul fate hsOd) . and cancen ? ; _E
‘ e | ABUZ-4, .“.l )4

chr .‘]J: l..n.: .|- A e : : CID
(Et OAc) / hexanes) af f Y@ROCIHLER IDE504 ~ of
A.1- cylaGyas@spip[2. Hpoiangnt-caroaxy 1,.~m athvl-astel et hyI

eSt e[rol ?ldtbé:nog L‘lygf? Scﬁéloh#ﬂd'e\zlwg éf%@gleﬁz)g% rfxl 2\971'36 1.874,
7. é9 %nﬁ/)g i) 35 ML lat@oniil) wad. &idd nittbretfade HA,9B KL, 35.5

8 166.40, 118.60, 62.72, 40.20, 34.6 9.01
mml)75<?||02@d6|9y 185 disgabpyclofs. 4 Huegec-7 fmes@whz}eso Ak, 7.09

m@@qﬁ%é)l%aln% éﬁg%qll}tg) 7'Fﬁ§\lilea6c‘f@@|w |ﬁé’d ff&r 2.5 hours,

théﬁ itidhedBbafvedd ethyT Bthé: ( Eth) and 1N hydrochlorlc acid (HCI)
1 nonet hyl - spi rof 2. 51oct

a carbo éllca % %h%

(agbt éfhewaée%’kuscﬁp%ﬂeﬂ 69 ﬁ'&e 9{9%?? f%c‘f‘f%ﬁ‘& rine,
nd3 9

dan r%_%ar ganofn%gagaﬁdr?t mea S@Z i %&d@ﬁ?ﬂalec% n ?Iash

cH?@naYograEm lof tHe @gs\j:\ngéT?(E%reﬂ‘[ym Beetads ( al?gﬂ?ﬁa)@wm uaﬁoaded
P

1 ot o crSyena 2alola SREeRR LAy e ayigBler o0
cgégg& @g% MR, £89. 55! )gw QPlﬁ {@7'2(@' 23 spr Hw diayl 1.42-

9% 1 am nor net h i ro[ 2. 5] oct ane- |

1 7Qa(hbovoH|)| q zm: d:J LERT Hgtid), assoa(t do:i oril Hzs3d). *QA NWR &
NVR 8

186.49), 11&6@5ég a2, 40201§4@7’H29%1 ﬁ)S 7q 2%»1651 5%,@? gg'fgd, 66,

1%3§m fﬁg]r\r/leﬁ( 5%6839@ ‘g)loclzltﬂa?}% 1- caﬁb 1|Cc Aggll Caled for

ChyHir OB @, |69€54 29, 8/@7 20 08/766 F/hdPCT/ 6%40)0!&1 833058 6.7%p
1- am nonet hyl -spi ro[ 2. 5] oct ane- 1-carboxylic acid
et hyl ester (5.0g, 23 7 mol) was added 50 nL 3N HC

p(2ad) 4. hiLsp ﬁeeﬁlda%@& .eracnd78th pestsr The
crud ySi'S proceeded to
50% Toarpbletionrof TFbgarmemo[&rﬁ]@@L@nedn@@r@pmtceacndambyl ester

(416 SE2rmiY Feeermia PN (EGHY pe qhRe el TR B omL)
a Q%WHICR_Q%QSQW' TS naRursl svasehgirvashedddgal Pawi dHaker at
48 psi for 70 hours, flllered and concentrated. Flash chromatography of the
residue (5—10—15% MeOH/methylene chloride (CHeClp)) provided 5.0g
(69%) of 1i-aminomethyl-spiro[2.5]octane-1-carboxylic acid ethyl ester as a
colorless oil. 'H NMR & 4.15 (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-Aminomethyl-spiro[2.5loctane-1-carboxylic acid hydrochloride
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to give a chalky solid. A small portion of the batch
was recrystallized from MOHEtOAc to furnish 0.17g

W@ 200399530f 1- ami nonet hyl - spiro[ 2. 5] oct ane-| - cBCDHBPI4/®0058
acid as a colorless solid, np >250 C (dec): 'H NWR
(D20) 8 3.37 (d, J =13.4 Hz, 1 H, 2.83 (d, J = 13.4
Hz, To H)-aminoZﬂethyB@pl(oiﬂ 5loctbde- 19(:69901(ij0 aeid etityl eskr, (3.0g,

oG ommCHes e 20 MbNERIC! Lalg 338tk Mtlsb Sas, aflyred for

7%@{)2?% ;'gh? g'rl.éd?e ‘H Nl\%h |ﬁd%&tedﬁf@qwgplg{sqgldogﬁ%eébé@ to 50%

c@npedicf7; The 8o|1aﬂon Nwas goncentated, @nds4he 1 resifus. washed

R WS Komous e o FOARAE LR s white so

was idbiah8y! T%étc%mkﬁlﬁéﬂ %@h&i@We@@m@%h@d it WitB Ets0I(B K 15mL)
np 118-120 C NVR ?CDCI:%) 39 (br s, 3

tq mvezagchaﬂgyaml(dn Arsmpll porian (qfnthq hagch yvaquc,@stalizqag from

Né@?/é@@g togquryilshd'é 131795 iﬁg%l)»—lgﬁh fr%%ml dslqlror[z 5fodiéne-1-
%ﬁiﬂd\ﬁgﬂqs a@olo’?l%sé%ollht m% 9550 M (5@@5 H HNHQDg(Q 8 3.37

The foll owi n

(Qprbpdited I'Ecdb'r)dﬁ?ﬁ@ 1do Jt=hé3¢1r beetid).el -2 53,3 (l’BeéIOH% 0.95 (d, J

— B AT OA7 B B! Hgthandnd GRlsbior FestidBeHCE: C.

5W%‘ D@Jéﬂ??"\ﬁéd@% 9%37314 Ed41; gi\F61§1H)7A|'§ecohd crop
V\(ama@mpmalnéﬂ (0.840,6 8%). 6ARal, Galsy! fonC&i-inquHQy C, 54.67;

H}@?gg( &]M6§7 o 920\(3%4 ‘)‘i _H4864é_IZN éz'éo Thel\@tgo Whshings
%@::g&ﬂ@m&d S Rebdd @W@)WN%MWE%E@CM@ -carboxylic

[ORI'DE 30 WD 2004/ 065361 04/ 000058
aeitb&ihgl éstiec hyddoaH!dvide ag)aoc)olerl&sseol(ou mp 1481 °Gr, 'HINMR

(@berS 0839 br s, 3H02.28 G, 2 ot 7H0 8.4 Tm T 185 (m,
1%&%%)} AL o1, NEE%% JSPYRA42. SANGBN (g, J = 5.4
Hz, 1H). Anal. Calcd for Ci2H21NO2eHCI: C, 58.17; H, 8.95; N, 5.65.
Found: C, 58.31; H, 8.87; N, 5.51.

The following compounds were prepared according o the procedure
described in Example 1.

Example 2
1-AMINOMETHYL-SPIRO[2.4][HEPTANE-1-CARBOXYLIC ACID
HYDROCHLORIDE

'"H NMR (D20) § 3.31 (d, J = 13.7 Hz, 1H), 2.87 (d, J = 13.9 Hz, 1H),
1.65 (m, 1H), 1.49 (m, 5H), 1.37 (d, J = 4.6 Hz, 1H), 1.31 (m, 1H), 1.03 (m,
1H), 0.92 (d, J= 4.6 Hz, 1H). LRMS: m/z 167.9 (M-1).

Example 3
1-AMINOMETHYL-SPIRO[2.6]NONANE-1-CARBOXYLIC ACID
HYDROCHLORIDE
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(prepared via cycl opropanation with nitroethane): 1H
NVR (D20) S 3.27 (d, J =13.7 Hz, 1 H, 2.87 (d, J =
waod/oese1 1 H, 1.27-1.46 (m 12H), 0.90 (d, BCHIER06t/000058
Hz, 3H), 0.66 (m 1 H). LRVS: nmz 210.1 (M1). Anal.
Cal cd for Cl2H21 NO2: C, 68.21; H, 10.02; N, 6.63.
Foundnp 61967~ eo')t THONGIR (I:NO)G’S 560 (azaarma |5z 11H) 283 (d,
- AM NOVETHYL SPI 2, 41HEPTANE— 1 - CARBOXY
Jey A8 3- kgl oo drdd il iEfeire. T¥ek 12/t o/ wét%w, Ebibe(??%daJ 5.1
olpgion of cycl opentanone (84.1 g, 1 nol) in dry
enzene (100 nlL) was added nethyl cyanoacetate (99.1
g, 1 nol), ammonium acetate (10 g¢g) and glacial acetic
acid (20 nmL). The reactign nmxtyre was heated to
Eéﬁ@ﬁ%ﬁu

reflux using Dean-Stark S for 12 hours and

al | owed\\iNGRIZTH AL -LARETHYETBPY 19ARBOXYLIC

sol ve eS| ue was
di ssolved in Et QAc (400 nl)ACIThe organic |ayer was

hed th t d d Na2 t t
ol ve rprﬁga&%%%a@pﬁéne@%n|wﬁ}uﬁ roopanehoc H iR tho0) 5
%; %memE ﬂg 20@%3-‘% fLHgvv pizl 10y, 112?11 463k aPH), 0.90
(xj/ahneﬁ:@d:-lzp Beht 9166d(e1m,e1|ﬂ)c et RMSacimdz @8 Ohly (Mgt édnal.18aled for

@%ggg?g e 503" ﬁﬁi &)E@l}c('v% (ér& %5”516?5313}\! B.57.
13C NWR (75 MHz, CDCI3) S 25.4, 26.9, 35.8, 38.1,
52 5 100.7, 115.8, 162.6, 188.3. B.
1- Cvano- spi ro[2 41hept an@éﬂmﬁ@oxyl ic aci d met hyI
o da (258l GrirCARERSY

A.500 GVeho\l@%léﬁdﬁlthﬂ@ﬁé-A&@ﬁ@AG@l Kﬂéﬂf]v’ﬂEst&SO ol 5
eq) follTowed by dr opw se addition of

1, 8- dicaga3nleijan of sydoppaianene 184¢ne, (0RO l(ll@’ydoeﬂ_zene (100

P SR SRR 1550 an 8 ARt 10

dyBldd dlaeial eastic acidn@RtrLy Tas read:tim‘emlﬁwe“ wamheated to reflux
tenperature for 16 hours Anot hel(rﬁ'{) rtion of DBU (
Uping Vieansedd aRBREtyS et ¥omours alippedy é%c@q%nto room

PB4 o NSRRIl )b PR s
digsolvesimeBtQi¢ (0D WLHCThé Drgani6 tyarivas wasimed with»weagen dried

s Shoraes) I LSyl S . Furtrer

ficBAGK St $Hd Eﬁﬂe GRlllowC Bll URp dibilfehiBA d fnidh- etzmth45°c
Idzﬁdgelt aﬁ&)(hexane The appr ogWate frlactWOns ﬁl”gj) )
provided cyano-cyclopentylidene-acetic acid methyl ester (130 g, 78%) as a
colorless oil: 'H NMR (300 MHz, CDClg) & 1.80 (m, 4H), 2.80 (i, 2H), 3.0 (i,
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, 188.3.

B. 1-Cyano-spiro[2.4]heptane-1-carboxylic acid methyl ester

To a solution of cyano-cyclopentylidene-acetic acid methyl ester (20.8
g, 126 mmol) in acetonitrile (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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wer e conbi ned and evaporated to furnish 14.0 g (62%

of 1-cyano- spiro[2.4] heptane-1-carboxylic acid nethyl
w@saoen6sdsl a clear oil: 1H NVR (300 MHz, CDCl 3pCBIB20GH000058

(d, J =5.0 Hz, 1 H, 1.70-1.88 (m 7H), 2.14 (d, J =

50H, 1H, 2.12-2.19 (m 1 H, 3.82 (s, 3H); M

tiie\rgditiomof DIB0. [THeHeacti@) mixture was stirred at room temperature for

1 (AR TR G 5Bl 1, BB NS a8 ARG sfiF4d for 1 hour.
TheC yeHt9ioR R b@hre- %h@qﬁrﬂmﬁwéd bERVdE ¥iHed (4CL)da|;f@t1leC| (400

est er i n nmet hanol

gf@ﬁ)aysra’:wmraw Fé@@wlgtlaye(r@m washed yithgl N $1CI (2

rrhﬁ'abro{w 4 &g%@ wee&@g%&ﬁgﬁ%% glggaégl ey and

epvapbraww STah@\reslduéQ/vaE eHtarsatogtdpheaubh e wet-paieRéd Gilica gel
t he evol uti on of h dro%en and the exotherm c reaction

CoHHPN ldling With 4167 efhy| acalaieieanss: The araepsiale fractions

V\V%rét \ombiN&s éﬁdré\?év%d‘srﬁtegg%g‘tf% S‘F\S éieg @éé%ﬁg&n 1-cyano-

ter t e additron
spire[&: e ptaareet watyostylic lab&zl amynemteroas a. cﬁédari-iﬁl tH NMR (300

MR DG 878 Bor a0 B, Kbl CurEy T G| e = 5.0 Hz

o o A G S YO P e,

SOdI um sulfate flltered and evaporated to afford

, "ol et
(300 'M‘Va (s@%%) 016 1%3732\0 %ﬁﬂfo}ﬁﬁl qegﬁ%nié rﬁggylkmacflél methyl

e(smr (B 45 0131983 mamo]) i) meﬂ)aahbl (840 3nl.) weB ddxfe@ poloadly chloride
134

%Xﬂn%ﬁ%f%&zs%*@[ 916 RepBREMON I BiYRy7 HeeRAUPlesolored
softtien @od]ﬁmlb@rﬂih?@r“@ {WSO Ifo*l Qgﬁﬁmﬁg% adGad portlo)nw\ll\?gsover

-carboxylic acid “neth
T&d daiuias heittol cauiisnntg Gmtirdll’l’ﬂel lﬁvpltthlybdrof(lh}ﬁirmgererand the

P faskbntatenshbuce TR s piAculuir ! Tof BindlRBuRture

wad shged fboBoARinuesE anddhaitelevieafter i@ AGIHO®tvddycompleted.
evaporation under reduced pressure and the residue

Tb@sre@pa%w\w@dquemmd&ar@fyﬂy Ri)the agiditioni @feD.BM:MCI (1.3 L). The
s%ﬂﬂldnngvas‘:%ﬁ I?E@‘#(? "@;—I (c 29\,% b'l{/;)lhgvaéd&\ﬁ&g of"l:toblcentrated

H was preciprtateé
ansmbatum hlyglrd)dldet r The onixtund whs extraside withvetbylaedtate (4 x 400

1.22
r%/lbam ﬁ‘@n%‘?'ﬁglnggp‘??gép@ 2y REp MR dried-Qygosgaiven glifajeafiitered
T S 07 87788 RSO ) dffon 1
dadhosd/lie atidrmidihyl bstdr asla ¥élow oil: "H NMR (300 MHz, CDCls) § 0.74
(br d, iH), 1.4-1.7 (m, 10H), 1.2 (m, 1H), 2.58 (d, J = 13.8 Hz, 1H), 3.16 (d, J
= 13.8 Hz, 1H), 3.48 (s, 3H); MS (APCI) nv/z 184 [M+H]".

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

To a solution of 1-aminomethyl-spiro[2.4]heptane-1-carboxylic acid
methyl ester (3.40 g, 18.6 mmol) was added methanol (75 mL) and lithium
hydroxide-water (LIOH-H0) (1.55 g, 37.1 mmol). The mixture was heated to
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(m 1 H, 1.54-1.77 (m 7 H), 2.86 (d, J = 13.2 Hz, 1
H, 3.43 (d, J =13.2 Hz, 1 H; Ms (APCl) mz 170
wQ bsiipeszeAnal . Cal cd. For COHLIS5NO2 -1.1 H2O Q@CT/B20043100058
H 9.17; N, 7.41. Found: C, 57.38; H 8.82; N, 7.009.
ENanple 6 1 -AM | NOM ETHYL- 2-1S0OB UTYL- CYCLO PRO PAN
reH%MWhltr@eh@oD%m@Rmm@EenmNas removed by evaporation

i R PR R e, )
WatRl e %hﬂyb?&!fr%&ol(\éerﬁf’@ed HA13-~ mmh)_ w'a% éb@ie@i‘-untll the pH was

acetonitri ded nitromet hane (1

adfursle, tof 81 | Awerite precipiiate cvasLiseigted. W8fl|ffﬁtj©f) areoihiad Hgder

ol 56 WEf o748 (bl ofnd Pert TR s el Bpthe1

cdrbéRylicaagidlad diCbfitvatite sbhie: pﬁ\@$231-\2@6€°©€(ﬂ§b@mpdsmanﬁ H
the organi c phase washed w brine, dried

Nm(mwﬂzﬂ ey d. 0.7B4dhd et Mrb?t ddhapisR (ot = {Shgglrlé,s?'dlhé 40

5 t /. he ffor de
ng EG %g 10?26%?3&&%/@64& dpa é%ﬂf"'%olw %@4530 dd Jet ﬂ9r2 Hz,
ﬂtl;me (:)@P@ fpml/zewel[l i | AndiHOME. F@DCIQH)SNDél R2HO C,
(m 3H), 1.63 (m 1 36 (m 2H),
51.180H; 8, 17 N,=7.41.3Feend3i@), 57B8 4, 81«32&1970930 NVR 8
©168.25, 117.72, 62.94, 39.12, 30.25, 28.12, 25.66,
22.63, 22.40, 19.56, 14.30. LRVS: nmz 196.0 (M1).

Anal . Calcd for CllHl?I\I%xaiﬁplé$ 66; H 8.78; N, 7.17.
F(j;)und C 67 \;{32 iy \ B

et hyI ester To soI %y@ﬁdéHEQR|%E '

- cyano- 2-i sobut yl - ylic acid ethyl
Aesten-gggrmm@omxtﬂmm ropamecssbaortyliet eeidwadhylddeigr. To a

SPHEN A Saany SrogBkStrenal phid eEuEratr (8%, hdfb mmol
wf‘?? m eg%nﬂﬁ@?’\ﬁés BEHEH PARGAEHRPARSE 11 AL, 8. 4‘ﬁ#ﬁ§l) followed

concentrated. Flash chromat ogr aphy
by 2BUeiduenl, (daoawemnécnasmﬁmua)arpomngﬁeeplamn d h(ezwa):tlon

o3 oAy LI 238 33088 Yo LSLAPLEERRARRA BlbSen v
éd_ N 4i]-lgﬂz|_fzaq¥"') The: ?H%%ée whrs ééga%'a{é?dwé?dr;?th%%@?%ghase
V\(ashedi vH)h ban,ZerQd (MgSOZ) Jar}dzcormentraledm Flash thamatography
oh e eside 45 18k SHOMBheaes, Blaech- 260, (7930)sal T-cvano-2-
|§ojouﬁ?lldcyélﬁp4§panecarboxyl|c acid ethyl ester as a pale yellow oil. 'H NMR
(CDCl3) & 4.22 (m, 2H), 1.75-1.20 (m, 3H), 1.63 (m, 1H), 1.36 (m, 2H), 1.30 (i,
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. Caled for C11H7NO»: C, 67.66; 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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C. 1- Am nonet hyl - 2-i sobut yl - cycl opr opanecar boxyl i c
acid hydrochloride To
wda 2@aioesaet hyl - 2- i sobut yl - cycl opr opanecar boxyl PCT/EB206#/000058
ethyl ester (0.1 g, 0.50 mmol) was added 10 nL 3N HCI
(aq), and the mxture was refluxed for 60 hours. The
focn 8dwuild; fmhfFéd ratidcedrextntratechy Blashychrematayrapiny ot teergsidue
o 100% co et [

t h
(SretO"CMBGIHEH:Cl cirevidos O R Sorcu P Rebuy-

cy%%&ﬁrﬁ%%?ﬂ&;)ﬁ?%g‘f#%ﬂ% teﬁfqtr %E&E €8lor l(agf %il3™H NMR §14/%0 (q,

J s“zy;ch HFYQIH)NBEQQéBOJ)H 14:2&62 d1 ) c!!ml(di oJ Edet.ada 1H), 1.63 (m,
| orl ess so

119), 9452 dm, 218, 1;847(%1!41 12 (&‘{Z 7ahh R EE M. 4, 0.00

(e, g (BT e NS 5751 Bb7sa3lad Br o Mo 61 804,

2@&@ @29M2263A241|31 qalaxd for C9H17NOQHCI C, 52.05; H,
8.74: N, 6.74. Found: C, 50.32: H 8.15 N, 6.53.
Exarrpl e 7

o1 AM DHETAY 7-) SORRCP Y ST CRBCRANEGRRB Ao AR R

CORTDE AT 2= Cydnmo=a=Mel My -pent-=2Z-enorc acl d

ﬁt Hg% E&hﬁ:‘lorﬁ_etlw(lj-ﬁabu%mtthyn‘loprspbnegarbbxiydhwaeldl etg. ester
Mo

(FiFan B0 ameD (18s Ad0es0d i PN AT aanc s ik e was

re?hllm?&dfog'@?'@u@‘ceﬁ'gé g% CI? kiR_ iddiateR@td ‘Wdrolys,ls dhad

ure was stirre or 30 m nutes and
ptogeeded td d Oﬂﬁoommptqj@nat‘[h@soluﬁgm s fitered mindlat hﬁlvﬂa@ugh a

OB SEAL AT ) CORRENRSShi 17 AY0R oo RaLft YR ef] with ELO
@nater , [y eGI;oovgrve S@@h\gﬂ S(tilb@%t)e end 1eammém9| £Gsobutyl-
gi ve 2-cyano-4-itet hyl -pent-2-enoic acid nmethyl ester

cyclopabangedrbowylisi acidFurdroehlofide iaksi & molastessfsalide ma>@20 °C

cléchuﬁ&MPo ) R ke B darachP s '%B%%?MQ"@%%HW
1%%6 ﬂﬁ)sgl;’ﬂ gng‘ghg'\ﬁyg(ﬁpf%{l%?eo%g?ﬂ? f?doﬁ fd), F7Z(m

7H9i LRMSlqnﬁMQIM'ﬂ) Bnal. Calcd for CgH17NOzeHCI: C 52 05; H,

ano- 2-i_sopro clopro anecar boxylic acid nethyl
867% , BTeh-aFeBndit é%l hﬁd\M .88t hyi - pent - 2- enoi ¢

acid nethyl ester (10 5 g, 68.3 mol) in dry

acetonitrile (60 nL) was added nitronethane (5.5 ni,

103 mmmol ) and a porti onvExampdel7t i on of

al umn

AT RBERRL LS S BRRSSYEBY CLOPROPANECARBOXYLIC ACID
HYDROCHLORIDE

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

To a solution of isobutyraldehyde 1 (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 mixiure
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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flouride (40% w, 22 g). The reaction m xture was
stirred under reflux for 2 hours and cooled to room

wao eovpessure. The solid was renoved by filtratP@HIB2004/000058
t hrough a short pad of celite and washed wth
acetonitrile. Excess of solvent was renoved in vacuo

distithtione(7r @i Hgd gams predutitss (A4 dy, I56%6) s coloflbss eithéH NMR
| ayer was washed vvlth water, brine, dried over. sodi

(300 Mize CDGlDISO) 1 Gk J ©6n@ &t BhD ed-96r3-04cil . THIne &4 HaH),
Qho@u Gt wgel%]ét%ed by flash col unmm chromat ogr aphy

hexan c (8:2) as an eluent to afford 1
- cyano- 2- |sopropyl cyclopropanecarboxyllc aci d net hyl
8 as colorless NVR 309 MHz,

, 8gICH MEEW £PO8H)
e e
g268% nBolB,in ity aceﬂmltale 0 TnL)lwas ea,ddBGISnWromethane (5.5 mL,
5 LR S AR ) et R renr

f|8unde @mqﬂ/? -d% g};r qrpaél re%)éﬁbﬁ’ FPﬁlSZﬁﬁf@ apas Byl 'mefé@rdflux for 2
nmet ester (7 nmol ) and cobal t ous chl ori de

hbemawucao@d( tmmng temgereuuml heisoligeges removed by fHirgtion

dded di h
TROGH A it Pad Rl SR A s e he&‘?%t?ﬁn%@em SR bgivent
wia@lrefndvedr in viicubaaid irRNERididnasaadivasivetl gneted. Wiehether
0.5N HCl (200 nL). After the Dblack preci pltate

layies yeais, washes wekiswaters Blinendrieth sveesesiven awipiadhideads) and
oht) OB SO SR A8 oSy counn
chiommbipgtaphy ssihg hieganed/EtDAC €812) ialstaﬂ diveat twafive 1- cyano -2-
SRR RPIARATECAINIUS PEHL I S5 VefrSe CATO) @S Goloress
SLSHE (R GOSN, o0 16e 308 . o

108-¢52 @h, $H),vesl (d85J W01 2084 6536, BGT/ QSB%{MP@DM (75
fol | oned by purlflcatlon of the residue _y col um

Mitiz, SR EGY PSh: 2sBngl OhdRan 83 /A8 J307.1) 1748, 18-é1 uent
furni shed 1-(tent-butoxycarbonylam no-
nethyl)-2-isopropy|-cyclopropanecarboxylic aci d net hyl

st en-((dA-BAt@ycaBdnyl@pinoanetHydss-isaipro IH NVR (300
w,—c%ﬁs_)ﬁ_‘%‘gs 0.76 (m 1 H dElg"?‘ (dI 3 6.3 Hz,

I oxylic-agid I I'126131(m 3H), 1.43

2 312 Sé@f'&% gb [ovafip?Shychibydarfbeoarigayg acid

rﬁetﬁ?l éste@(ﬂ? 7,0,28.6, m2@l)2and 8ohaliclk. dhloB3e Bex8bydrate (21.9 g,
92.2 mmol} in I\/ﬂfeOll}/[%SGO mL) was added sodium borohydride (NaBH,) (17.4

g, 461 mmol) in portions. The black precipitate formed was stirred for 1 hour

al room temperature and was quenched with 0.5N HCI (200 mL). After the
black precipitate dissolved, excess of solvent was removed and adqueous
layer was made alkaline by addition of 2N sodium hydroxide (NaOH). The
alkaline solution was added slowly to a solution of di-feri-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,SQO,4). Evaporation of excess of solvent
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(APCl) mlz 172 [ M+H 100(Boc)]+. D. 1-(tert
But oxycar bonyl am no- net hyl ) - 2-i sopr opyl -
weymhoesepanecar boxylic acid To a sol uti on of PCT/IB2004/000058
1- (t ent - but oxycar bonyl am no- net hyl ) - 2-i sopr opyl -
cycl opropanecar boxylic acid nethyl ester (10.9 g, 40.2
folloWdd byn d&ﬁﬁbhiﬁdﬁ&)f the) remduadkiysobcﬁumol ahiapmatofiraphy using

8B OHEORP 1 b 120 ety Enied n LA BREOUG VearbaR pyine-
méthpvengo&ﬁl:tg)yl %%bggnﬂgﬁgﬁt e yﬁ@'%%\'cﬂwétﬁyl 5&%@5@0@ 9, 88%)

esi due was di ssol ved

asnedloriedslon AH)NMRBhE 0Okt € B § O/ Gvirs, \1\H$Hﬁ;87\&md 6.3

s, Rl b 53 66, B a0 b ot BB e, -
141851207 gds!wtéa WL”“PA, g%e@'H N8 BBQON, gHnd SEVARRT ats WHzZ,

| Vent® provi
CD;QDgrd Zﬁlﬁozsvéamcﬁjﬂ%ﬁ] 88-hedhy) p3D, 80.5, 158.5, 177.1; MS

<Aﬁﬁ8m{?4§§3?oﬁ+ff HOBSRER (300 Mo cosoD) 80, 72 (m- 1
H, 0.99 (d, J = 6.2 Hz, 3H), 1.06 (d, J = 6.2 Hz,
3H), 128136(m3H) 142(s,9H) 3.23 (d, J =

Di4. 31- -Bu la ethylx23s l-H); 13C NWVR
c 5 N+t Ochgc? 0, 23 0, 23.3, 28 8, 30.2, 37.6,

78.5. M5 (APCI) mz 258 [M+H +. E.
1- ATt gonet Byltidn | wpr*ioTmemty@armwmmhnemw)qz-mupdopyl-

hydrochl oride To a so

cyclqurepanecarbRydicr agic ynethvhestee( 19:9) 2. 24G.3 gpmepyin-MeOH (320

LA S9BRRE BBREY o TSR Oy T2 100 e

watet- (@?Qm&me)xhew@al@acmmmrmwgsun@teastosreiﬂux dar 3alnours and
roomte

coRl5d 1o FRAHPTBOTRDIG. VRSl SR gvam bapY AR T (Rsidue

wés ﬁﬂé#@\z@% WY watdr gﬁﬁprr@%y' Th%y%lféﬁu%p%lﬁﬁ&ﬁ Q&B@)’Wa%hed with

chlorrd 245-24
eN‘@r Ml@ﬁﬂi@@tl Emwnmzwmmaodmtrabted\wmw B@@\Cl\fﬂz){ 150 mL).

Tbg gqj'nbmea Qﬂ‘%ﬁ?lc @pgse j{vaéss\/\@s (\pﬂtr?ab flbm d}le (Iﬂ&%#? ) and
e@%&o_/rgf'%n o ﬁ’% %leeﬁt pré@déd "'L(tel‘t lb‘l)tOX\éé’arﬁényﬂémldo methyl)-2-
lstr@yl-egclspromeearb@xym apmb (8.0 g/58(7ﬁ(§)oa§ arcplorkess oil: 'H
085 b Bl BN ! B o it 1 8 g -
62 Mk 3! 1.088 48 (MPsMPHB (s, 9H), 3.23 (d, J = 14.3 Hz, 1H), 3.54
(d, J = 14.3 Hz, 1H); ®C NMR (75 MHz, CD30D) & 20.0, 23.0, 23.3, 28.8,
30.2, 37.8, 40.8, 80.2, 158.1, 178.5; MS (APCI) m/z 258 [M+H]".

E. 1-Aminomethyl-2-isopropyl-cyclopropanecarboxylic 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 HCI (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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1- AM NOVETHYL- 2, 2- DI PROPYL- CYCLOPROPANECARBOXYLI C ACI D
A. 2-Cyano- 3- propyl - hex-2-enoi ¢ acid benzyl ester To a
worzoot6B6Df  4- hept anone (2.0 ni, 14.3 mmol) aneChEBa§4/000058
cyanoacetate (2.51 g, 14.3 nmmol) at 0C was added
acetic acid (0.08 nL, 1.43 mmol), then piperidine
'H AV (300 wmﬁaamcﬂ 0. 9etr(@|pW|=se 5 A3y, @.9a1m, Wi, 1.05 (d, J =

renoved, an continued faor 10 m [ al,,
65@1,.%)@5.%&@@10@%%) A B em aresEh B Lo PR 1H),
I d r
3§81 Be oo Hoed Mhck MR (23 MM, BOREZS 23@ o51 308
39.Be4 M7 t1noes; S (ma:l)rmfdz ﬂs& [NA+M]*.t bl p@atudt |an@gH15N02-
bet ween Et OAc and i um bi car bonat e
HERGE, 99163 phises Nef 235 Ehates b ot Endodoy bh B skt 1
cha wth brine, dried (MJSO4), and concentrated to
prow de 1.03 g (2799 of 2- cyano-3-propyl - hex-2-enoic

aci d benzyl ester as a colorless oil. 1H NWMR (CDCl 3)

8 7.35 (m 5H), 5.24 (s,_2H),. 2,71 (m 2H), 2.52 (m
2H) 160(m2|—|) 14@4}?3)‘P 1.00 (t, J = 7.3 Hz,

, PﬁdﬂivL WCLéﬁﬁd\W\IECAJF%’oﬂ@UC ACID

A104 znvaasm POropybher P-oasicseid tzenm SEIL. 86, 14, 54.

cm 1%0 Alﬁgll‘\’/ns'x"é?? 0812 7%@@% % @ %@?a;ﬂ 4. 925%%%_90 7;%8 benzyl
3}% &%a%gdt% g(ygngr op cyc‘? Jatfhed v abble®-aédtic Bicid (0.08 mL,

opr opanecar boxylic acid
1 d@nmyriolle fhasr pi p]ﬁerldlned[)uitli wh, 6f43 mmol) dropwise. The ice bath was

S Y SR HEL L 8 G340 G5
a.ﬂél 'p sdé?'%ﬁrf@g(?‘lfl th_%]\rvéi‘e adcféd7 folldWed by the bdeneaabyf &¥ld-dried

nmol ) resu t|n in an orange sol ution.
4Ahre§lofemlar| sievemsueh |’iha’fea‘tlralﬂgr\M@$nrt0ér‘rlﬁ5@|e§ﬁar eThgmixiire was

S o AR SRR S50, e ol bgponae
(NEHBORH A5 3o PRaSEPARALS0PARRE], arithire mh&ﬂpmsdﬁwashed

brine, dried (MjSO™), and concentrated. Fla

withr lering, odfieth IMIS04), hend @Qna%trfetgd*tpo%oat@a/q{’ega@@sé) of 2-
a 0

ofirhitiborty i Senbl R bonrr arier asa,cotess . M MR
(dgso?yls LD %m 5151 a5, 2n§be2walz PW(@i PH) 12&5@»@ @@men (81 2H),

J2'18.3, 12.4 2H, 1,
1049, (m, 2H5, 1oe|z(,t 4:1473 iz73H).09.95 () -17@2Hgms i;H) E\MR 5

1he ity a1 7, 13577 12858, g6t 358aT 1aby, 144, Y6726,
4?%7 g;g@é %@ 21686 4U.54 394.32, LmSSJm/zlim $qMvi+128 1™ Bneat)

2223, 1722 cm’” Anal. Calcd for Cy7H21NO2: C, 75.25; H, 7.80; N, 5.16.
Found: C, 75.44; H, 7.80; N, 5.22.

B. i-Cyano-2,2-dipropyl-cyclopropanecarboxylic acid benzyl ester

To a solution of 2-cyano-3-propyl-hex-2-enoic acid benzyl ester (0.91g,
3.35 mmol) in 50 mL acetonitrile was added nitromethane (0.21 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 (ag). The phases were separated, and the organic
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41. 26, 36.45, 30.27, 29.76, 24.91, 19.74, 19.65,

14.22, 14.10. | R (neat) 2240, 1734 cm1l. Anal. Calcd
WO 2004@4BR3NC2: C, 75.76; H, 8.12; N, 4.91. ForeiIB2043/000058

75.38; H 8.02; N, 4.97. C 1

- Ami nonet hyl - 2, 2- di propyl - cycl opr opanecar boxylic acid
pAasea washad owitof brine, dried (MgSO4), and concenirated. Flash

1- - -

cfyg%ia'j‘q?é’rfémr 5t 8B sidier S ridhs "EfSAdRRtaRsvr aliesdefk 0710

L L KRB O g i e s o

péuetyeﬁowTdﬂe ?HX\IMRG(OWGIg)‘SI?t%(m ahil, Sano(ddt Uat 8.3, 12.4 Hz,

o Sl ST el T BTl - o1
mf

1|(-Iﬂromat og 3$yﬁy on a W@d 2 l_(13;n(52)epri(£es S)r%?\’/l(tdéjd 7.1 Hz,

38). 09@0(% »f166:40, 135.22, 128.81, 128.69, 12848 118.60, 68.23,

422628%55@% @?S%gﬁza"ée%"éf L B gpaneser Ry abds 8@240

: -d, 2.
1%3,3%{ E\ar (}élﬁﬁ fB'ﬁcg%h@ 022}5?37;‘%[9‘984135# I@,Aﬁ; Found:
cws&acoH 802 NM9Az, 1 H), 1.17 (m 1 H), 0.93 (t, J

= 7.3 Hz, 3I—I) 0.85 (t, J:7.3Hz, 3H), 0.54 (d, J =
4.6 Hz, 1H) LRVS: nfz 198.1 (M1). Anal. Calcd for

cCll gy I.um,.'u,,o ! r@anébarﬁonc gqynd:  C,

66. 397 H ) OW ng conpounds were
pr epaoeda &mhnilmn raf t‘lecyam@ &depmmybcyd@@mpabeqarbnxyhc acid

DA SR apds 1 7B PRO AN i, 51l MeHACE was apgRsplatium

dﬁffdd% )D@ @;@*’Eﬁqe@m MiEURES hyBrodéRafed idecParrdRidRer at 48
mz %29% 38 WO 2004/ 065361 PCT/ | B2004/ 000058

pwdnipl% touts. AmeVErmpqlmezwas filtered and concentrated. Flash

B A B A BA2o92507  ogur

rox?deZZ(l(JFIx;OBlzl) J(aa)ll\/KeS)H BHLCLY, 5$o|[odvedJ by4. idnkxchange
41. 54\51 \k Exampl e 11
chromairaapiyyen 2. @@VEE QWKEEIA0 resiripeprded G-R9gete) of 1-

a%ln%Ryl-Q,Zdlpropyl -cyclopropanecarboxylic acid as a colorless solid,
mp 255-257 °C: 'H NMR (CDsOD) & 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
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 C41H21NO2: C,
66.22; H, 10.62; N, 7.03. Found: C, 66.32; H, 10.72; N, 7.05. |

The following compounds were prepared according to the procedure

described in Example 8 above.

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

mp 249 °C (dec). LRMS: m/z 182.1 (M-1).
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A. 2-Cvano-4-et hyl - hex-2-enoic acid benzvl ester To a

m xture of 2-ethyl butyral dehyde (2.0 ni, 16.2 mmmol)
w@nw4bessgyl cyanoacetate (2.85 g, 16.2 nmol) BECT/(B20)4/000058

was added acetic acid (0.1 m, 1.62 mmvol), then

pi peridine (0.16 nm, 1.62 mol) dropw se. The ice bath

was renoved, and stl rrExmnptmﬂOnued for 10 mi nut es.

1_Adﬂi'\lgi Eg_?! Sce Iil ﬁg - i
dri Gflo S84mPCs! apt QY D§(995‘ stshatz_(g;tzﬂz Ime\wSJ&OA 6 Hz,

|rrpe m xture sstlrre

1Hb)ar1t22 (53r8H), He? v rBHEY, OMG3 4hdJ sa.6 NaHOAB (La?d\ﬂs Thiz 141.9
“ﬁn ases were separated, and the organi c phase washed
ith bri ne, dried (l\/gSO4), and concentrated to
provide 3.96 g (95% of 2-cyano-4-ethyl-hex-2- enoic
acid benzyl ester as a colorless oil. 1H NWR (CDCI3) b
739(m 6H), 5.28 (s Ezamplemo(m 1 H, 1.62 (m
2 .4 ) 2o ~SH 30

114 11 100. 94 ' 68. 07 46L\(3|@ 27 30, 11. 95. IR (neat)
2233, 1729 cmhl LRI\/B n12 25 6 1 $M 1). Anal. Calcd

RSte6 44, Found: C,

-g?] 3}_%‘ %li et@{l %der)}ycfe ?T)r 8prglﬁeggr oxy(ﬂ g ngct?eg 2

Wééia@é(@% Tq 682 ﬁ@h@!} BP0 °Cfwas added acetic acid (0 imL, 1.62
2-cyano-4 w%/ -hex-2-enoi c_acid benzyl ester % Pc[z
mnml}s thenp| pipendise (@L‘i%m,ohﬁt?rmﬂ@ﬁ/vﬂéo%a@d The ‘Ce ain was
n| tro 7 ol Y.
OGS, Ay Pbp iy Bk ARG o (01

m['? %ndgﬁpém(ﬂﬁe \@s6heb) eeré adﬁéd Odllowed Gayhtb\er aqditidret of oven-
cool ed and partitioned betvveen Et 20 and

drigt %m%r@eg%éuah daat aWanaﬁ@a%m@aﬂmeed%asTé‘% Hicure

Bl B  r b ST Epa sag recos . T

hé&mgrmﬁwmﬂ tanel thes icdganic Spltdse Era@hethwithnlrie, dried
affor ded 2.6

(oSO G doneenir et oo s 86 abiSsah el 2oangri ainyihey-2-
58@53{% %%gggl edldr 3s Fhalzslg}jlb@!sé %ng‘ N(]Il\ﬁl':{' @ﬁbl&f?@@.% (P, 6H),
5% (SJ—QH),,Z 601@1 (1), 165)(]’71 PHY51 UB(En (2h1), D98 (t1J 427 .6ddg, 6H).
UM 868,68, 3614038 B0, 126. 9, 126827126 5058144 1) 109.94,
6597,46:35 27630, 1038 1R kel 2288 1729 ¢ LRMS; # 2561 (M-

i Z%alﬂeé{cdrfbﬁ&é’:ﬁ@,NOzCaDctﬂt@B; HC17M21NSR 5.43. quml C,
5 16. Found: C, 75.44; H 7.83; N, 5.22.
7’475 H 752 N, 5.50.

B. 1-Cyano-2-(1-ethyl-nropyl)-cycloprobanecarboxylic acid benzyl esier

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 nitromeihane (3.5 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 (aqg). The phases were separated, and the organic
phase washed with brine, dried (MgSOs), and concentrated.  Flash
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C.
1- Ami nonet hyl - 2- (1- et hyl - propyl ) - cycl opr opanecar boxyl i

W@ 2@ei0653¢0 a sol uti on of PCT/IB2004/000058
1- cyano- 2- (1-et hyl - propyl ) - cycl opr opanecar boxylic acid
benzyl ester (1.76g, 6.5 mml) in 25 nL THE was added

cfﬁ@ﬁiaﬁ%@gh@ @0the rébieluai B-urewmastONchogsTes) ediforied 2.63g
Parr er at 48 psi for 3 hours. 1H NMR anal ysis
(6B @fat-€Hanere- G&t@ykpr@waﬁyﬁ@@rw%@%@ @ojd benzyl ester

aﬁé@%laxe ﬁ?@&?@l aci E\h\?@g@%@f& l7t Isqﬂ)cgj "W ﬁﬁ’ %ﬁgtge% (dd, J

b, 486 $iz, am? 172 MhxiHy,e @@s 5thpqel?1a1 .ad (ﬁOIJ&rBS 4.6 Hz,
additional 16 hours unu the nitrile was red

1Hhd . muil B) w931 (M, téé)ed @nNMFbén@@r@‘r,a‘t%ﬁal12,F1%?sﬁ8 128.73,

1%@”?{1?22""@5‘?5(:%%4@%@%5%%%%33 11.19,,19,84.

LimS: onnﬁzxgvgmgwmgr owt(ﬁaatammanmm@@,ﬁx SANKS- mﬂcd for
resin _provided O

(11 9% of
Comtiriiae: By 755 £, &1 91N 5 3y 1oLt | G S A4 ARG §-22.
acid as a colorless solid, nmp 255-257 C. 1 H NMR
(D20) 8 3.53 (d, J =13.2 Hz, 1 H, 2.50 (d, J = 13.2

CHZ LNr%noMe’ﬂlﬁ\/I(zIﬁ étHNI plod¥B-dvchsbropandddrbodylicdacid , J

[@@eﬁolweﬁ @%11 cya(lww et&wkprop&lﬁr%'&@%ﬁbpa@m&ﬁ@@ acid
b%&z@é §% 1"’7’64%11% idmrrk!zl ?\ 56 mEatRe wds a@ée@%()%f' PdéC %) .20).

he ti't e compounds of Exa
ThS matwepma@myelcbwmdjum@ Paa sihm(qmrmc@aupse fore8 raused H

N RBRISTIICoB0 SesREPall Geel CRAoBR R AplaSb Clsavagy The

nﬂxtlf?é\wgs (fﬂ%@d Bndp c@ﬁcérﬁratéd T\yél?bciﬁ@nc élcnb*) 29)2w§.§ a@@edhlong
with, PtD=(G642 g)uancxrtb\e romufre(was hwel)’qg@waiad (f@r an addlBor@al 16

gy il RSS2 TBIRE xRS IR pripalfiere and

cEtATRAY.! CF%QHD cﬁ?@)n?e?t@ ﬁép(h?ecdf thel M¥Rd(ED35D) siﬁca gel
356(d,J— d, J =12.7 Hz,
0R5: 11259,510930(%4@!4) (aq) gO(I-thpCﬁgp fqlomdlbygo(\mxchange

bt o =S et PO R el -
amERAetHy PRl (PEethyl-propyl)-cyclopropanecarboxylic acid as a colorless
solid, mp 255-257 °C: 'H NMR (D20) § 3.53 (d, J = 13.2 Hz, 1H), 2.50 (d, J =
13.2 Hz, 1H), 1.30 (m, 3H), 1.08-1.23 (m, 4H), 0.74 (t, J=7.6 Hz, 3H), 0.85 (i,
J = 7.6 Hz, 3H), 0.54 (m, 1H). LRMS: m/z 184.1 (M-1). Anal. Calcd for
CioH1gNO2: 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 procedure described in Example 11 above.

Example 12
1-AMINOMETHYL-2-ISOPROPYL-CYCLOPROPANECARBOXYLIC 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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A. Cyano-cycl opentylidene-acetic acid nethyl ester To

a solution of cyclopentanone (84.1 g, 1 nol) in dry
whenwzees6( 100 nL) was added net hyl cyanoacet aP@r/{E28041000058

g, 1 nol), ammonium acetate (10 g) and glacial acetic

acid (20 nL). The reaction m xture was heated to

reflux wusing Dean-Stark apparatus for 12 hours and

allowed to cool to roo tg{@er ture. Excess of
sol vents was renoved inb&‘é the residue was

1%@@@?% LY B.2ACIEAE XY Cc YOO PROFINECARBOXREIC ACID
Wt er, - drred (Na2SO4) and evaporated to

rre evaporate

gi vempr@7¢)F60(dec) a§H|M‘VIB (DI 6i3.56 Kayr f ket2.7 Hz, 1H), 2.55

b b T 1 585 B (o BFhe e, 1), .19 2% Bh), 0.4

y p cetic acid nethyl ester (130
(ft ﬂ{}g(}gﬁgﬂgaﬁﬂi JOB RS R (300 Mb, e 3) 8

é.H§30(m 4H), 2.80 (t, 2H), 3.0 (t, 2H) 380(5,
: 13C NMR (75 Mz, 4 26.9, 35.8, 38.1,
52.5, 100.7, 115.8, 16 "@")'H_'gs

1- Q/ammrﬂomﬁHﬂt@pml%qommﬁw _CARBORYIRE AAID
ester To a solutlon q.tlygmgmﬁ ggentyl | dene-acetli cC
AaC| dC 836 of® | |88M ce é ilep acetonitrile

(500 630 rnnol, 5
eq) Tol 4 evkdiohyofdeyapopardaraitt (840n @mf 1 mol) in dry benzene (100

i gvah gl %%@hﬁ[eéanogﬁ“g%g@?zég 3.5 el AniaRgi deatate (10
;Hﬁd ?gér#léll é)&etfafac@?gh? r«ééamom mrxwr@ M@sshéé!eﬂrl%%ﬂux

t enper at ur ours Anot her portion of
uEiRy Dlaam@taﬂasammtemsafmr §t2| heats fapd allovwed. to Tel to room
reacti on xtu rtitioned between et
(SRR LGRS oo el s s nseap e egitlue was
d%"s@%bl%'@@ﬁ"c (W@@ M@)Shﬁﬁb Bdahicllale Hwhs (Washed30#h Waler, dried

brine (2 dried over sodium sulfate,
(maiS@x)eandirm/amnatv@ tpogeobE3pIodect/asepelayelimpsdl.  Further

PRHCEaR Bl o Bale” yelel” A T SERIRYGHE OB it g aspytes
?&\ﬁ% ggﬁﬁd@ e eﬂ-@ﬁd@ﬁ@h@@rd akRl lf'nreﬂfe}llé%if@‘ g\@@rg 79%) as a

and eva orated to furnish
colocipas@il: s NNJB 8pﬁd\|ﬂHan@DDIg)a8 Bcﬁ@(mc4d¢|a86dt ), 3.0 (t,

oF8, 5p0les M Dha C AR (7 Wbl RCENP T, 25 H5, 313}?4525
BRrtisg 2o By oo 1 o2 (e R

1- Am nonet hyl - spi r of 2. 41hept ane- 1- car boxylic acid
msthlesteTo S0l utio of . ,

- Cy 1% S A = 7 DA ¥ _:._ hyl
To a solution of cyano- cyclopentylldene -acetic acid methyl ester (20.8

g, 126 mmol) in acetonitrile (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
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 hour.
The reaction mixture was partitioned between ether (1 L) and 1N HCI (400
mL) 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, filtered and
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ester (3.45 g, 19.3 mmol) in nethanol (240 nL) was

added Cod 2-6H20 (9.16 g, 38.5 mmpl ) to give a deep
w@eoples3enl ored sol ution. Sodi um borohydri de PGT/BE20¢1/000058

193 mmol ) was added portionwi se over 10 mnutes with

caution to control the evolution of hydrogen and the
e\apordtedni The aasiduenwas ahrematograpieed gnva wethpankied silica gel

ot et Ui “oh 55 Aa bl ReXiiesoiTHeSApRbridle fractions
wé%cﬁﬁlﬁﬁed Taﬁdf @78 br%'?ed\'aﬁ) quenshess.ocay qbabd)y olay11dyano-

Ion of O. L). The sol ution was
smm{&mmtam@m-carggvxw acn@ neriby esar as acelpaentr aHeldMR (300

VRSB 1 E, 07 a0 R R B R R s 0 e,

1#18929{»“2 AENil iy, '@éz gé’%’H(?;‘}MB ?mgéglm&tﬁalo fikHEr ed and

evapor at to affor

-am nomet hyl - spi ro[ 2 4] hept ane 1 -car boxyl ic acid
I

pingme 4 ]
I%Iz I‘|)ToEl)a553)I|§1<i5(m ~bf 1 aﬁoil\d/glro@ Aghe &nb61 —(:drbol( ch Ja&:ldB methyl
eglents.Ab rg’eﬂm mmolb i mstaangl ;ﬁfzéa b way @653911 OGPl /0.16

o252 BT e ATtk AU 2RISR hornyarie
(ﬁgﬁl 7O hranel) wakbaotied odtidrividke dR@r 101misutgs véith taution to

The m xture was heated to reflyx under n
coRifol4be avelifion afHaydigogresnd v&gg SHORRIBHC KA &!;"?% Hed to

gk'/@df'b arcﬁd#g@?onlf ?ﬁ%ﬁeﬁctﬁ(@g n}){gpﬁe Wesl ditfd\Rt 3H ﬁﬁl%lé§ deer

cooling, concentrated
nltl@lgeh aitér nhg additiaudeas Wwumpletelde p'Fhe/\/aeaatd}mswmi quenched

caﬁflﬁly s 2GREER fr OB 14 Ph2 TES Rbjon, e e BRGime

i"?p Bﬁg@ HaaRRin & dorfdeh@BiN Smm &t Rpwd rbszld@m Thésnixture
Pk oY A3 B 50047 060561 PCT/ T B20047 000058« whi 1 &

was| eﬂractqﬂ %m ¢iby aetatec@mpdoPtmbh) Thmomm@@@mgm layers

D2 ) i'eiibo"eisﬁ |um%uliaté6 ,[7 Itelirlzeg @%fl%p%)ﬁ%l’%dg}g i%ﬁ%rdf E}A(%fg (87%)
of ql*arﬁlnonﬂéfh)ﬂ s?ﬁo{thﬁegtéﬁAeﬁgldaﬂa&xﬁ/gg a&gio?ehlﬁ,ﬂl%}\@'dgi)zas Mpellow
o+I:L HmmfchcsoeNhﬂs OBClg). § B.7A(br7d41H), Fduhd: (g, 1G19), 89 (m,

1hie R ko HOB I Y 7 A (e kinahy oap © g MS

(RPC)) Ml 184/[ m;iangene (100 nL) was added net hyl
cyanoacet ate (99.1 g, 1 nol), ammoni um acetate (10 Q)

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

To a solution of 1-aminomeihyl-spiro[2.4]hepiane-i-carboxylic acid
methyl ester (3.40 g, 18.6 mmol) was added methanol (75 mL) and LiOH-H,0O
(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 mL). With ice bath cooling,
concentrated HCI (~2.5 mL) was added until the pH was adjusted to 6. A
white precipitate was isolated by filtration and dried under vacuum to yield

1.22 g (39%) of 1-aminomethyl-spiro[2.4]heptane-1-carboxylic acid as an off-

42



and gl acial acetic acid (20 nL). The reaction m xture
was heated to reflux wusing Dean-Stark apparatus for

wa 2o0hoes3sl and al | owed to cool to room tenper apCir/EB2004/000058
Excess of solvents was renoved in vacuo and the
resi due was dissolved in EtOAc (400 nlL). The organic

whitey eslidvampr2shedswid memhqmsnwru)em NdWR (360 diildm D,O) § 0.78
sul fate and evagor ated to

(Ceymd T Dy k= = o &t 15Bi 340U, dsbde (M, 7 H),
288 @5 PR0HE BT B (Y A8 Hp 1P M (BRIGh miz 170

Wllfb]duchnah@aIcﬂJ Eor @gphsN0, (1HH0: B157.18s Hy 9.17; N, 7.41.
colorless aoil: 1H NWVR (300 MHz, CDCI3) S 1.70-1.85 (m
Feynd: 6, 56.38; 1, 8443 Nié (t, 2H), 3.80 (s, 3H): 13C

NVR (75 MHz, CDCI3) 8 25.9, 28.6, 28.9, 31.9, 37.2,
52.8, 101.9, 115.8, 162.7, 180.8. F
El- Cy&yans xglidenteaaestic- acid st ici d net hyl

ol dl L &yc%%%ne%%@%m B"h%ﬁé?ﬁiﬁé {109 m)
§%d@d) m&Asy| aYdRdasdtatd (9, hage (rﬁ@lb”é:mnﬁﬁﬁumﬁméthte (10 g)
ol | owed by dropwi se addition of DBU (16.9 nl, 11

anshglacialvacetia @ad (R0nmlys. Theneeamsion: miiurgeveshesied te geflux

N R R
éﬁﬁﬁé&@ﬂsr@w Eitebs i Helvelds wadienbviedandacheranar ﬂh@ere(sﬂu)e was

250 . _The oraanl c l.ayer was dried over sodiu
d@@Dh\/atﬂen EQAcdAER mlne Eiﬁag@aatcsl@yerrwasrw@ﬁ hagavilmwater, dried

T e e T S
negdinyl casteabe pfai@geilmsmlweFerth@'npumf&xatlanobf tbeq:mt@ ayebdowtail by

give 18.6 g (86% . of 1-cyano-spiro[2.5]octa
dls@&amm hriia 150 55 CoSup THSOHO I RPoupg (4

%O'O%D%?'w (mgﬂo ey %ﬁﬁa 1% PR Q'F'B 2.70

(132331? 800 BHH)43. M0 (2081 01@&@&1#@7&%'!@@@%6@ 59D, 28.6,
1 ri-Buf oxvear bonvl am’no- met hyl') -spiro[ 2.5 oct ane- 1
28R \37.2, G8d10kOhy15.8¢362:7, T80 8. soI ution of 1
-cyano-spiro[ 2. 5] octane-1 -carboxylic acid nethyl
ester (18.6 g, 96.2 mml ) in nethanol (480 i) was
Fﬂdde]@_@@@s t8n&-1 &ﬁbax mmild n’(eﬂh igstera deep

€ CO

purp o I um bor ohy [)
was Addesolption pbﬂwryecm}@hewdﬁmwegc w;idrrnetfwl gsler (20.0 g,

18nrad) 7 el SA5¢ sobE e Raas o fRinAe Fio Hy, sse
rinibl) f@ﬁ@m@d*b%o@dmwaadltlbn & PBUN1BN MIOH mmmo& over five

sol uti on was
minutes. The solution went from clear 10 orange and was stirred at room

temperature for 5.5 hours. The solution was diluted with ether (1 L), washed
with 1N HCI (2 x 250 mL) and then brine (2 x 250 mL). The organic layer was
dried over sodium sulfaie, fillered and evaporated. The residue was
chromatographed on a wet-packed silica gel column (6.5 x 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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extracted with CH2Cl12 (4 tinmes). To the conbi ned

organi c | ayer was added saturated potassium carbonate
w@olounesrl and di -tert-butyl di carbonate (26.2 gpPCT/IE2004/000058

mmol ). After 1 hour, the layers were separated. The

organic layer was dried over sodiumsulfate, filtered

and evaporated to give 35.7 g (>100% of 1-

(ter1t but oxycar bgnyllam no- rretr} I) SI o

t ane- |
arvalm: acid methyl

1[-%6 rraterlal was used w t hout further purlflcatlon in
next step. H

1- ( R & -sBlitionvstal-byamd-apitol2-Siedttané)1-caboryi: &tid aneihyl-aster
-car boxg ic acid TJo a oI utlﬁgn of cr

(18§ 5e36 2ymmsiy BAnsbRIPLARGThEAg aytied CoOk-HeO (228 6, 96.2

mﬁ%lf fb[ élvg]é)%??%u}pléaécg@:g'SLdﬂlOlﬁ}Lﬁ'l_gb()rBﬁgMde er4.5 9g4(3% @mol)

wé@Idddadcdeyom\MBeaammt1|(bmlmfteamrdsr ice7mthraop mgﬁ@ give a black

ool PO AT o TR e saeiEt 1S A0 eg i hrotyy uith
oRdded aryb ﬁ 'Wb?éeﬁd u%feoﬁlfb @dOlhth' 2NaNadH ahguie sdibfion was

sol vent wa enmoved under reduced vacuum The residue
exteax:teqbamth CirbBbd(dtmeshn Teathsr cambingdherganih Rygs yasyadded

sl g or Bon®,Siluydn Sl WPt idtondtiQe 2 o

12@%@!)“@&%@?%@&%@@ I@y@l*st\b@reasi&ma&d ayee onganic layer was
extracted wth

. The conbi ned i
drieg ever srdiemdiulisie, dxﬂ@reci@ad @W@@ﬂaat%d Eo Give a5 0z Bk of 1-

B S I B R St ot
estenpiGy bifavide solrn Thé ﬂw![tetlal wa®luisdd without further purification

1- Am nonet hyl - spiro[ 2. 51 octane-1 -carboxylic acid

"h%rﬁﬁ?ﬁlstﬁﬂ de 44 WD 2004/ 065361 PCT/ | B2004/ 000058 To
a sol ution of

1- (tent - but oxycar bonyl am no- net hyl ) - spi r o[ 2. 5] oct ane
Hl- cad deeryButoxgcadbonRoning- m@ﬂﬂb@m‘n{ﬂ 5loctane-#-carlemaytie acid

reag% %’o\rqvaa\?vagdﬂﬁ%pfgd’f??ﬂ% holi tﬁﬁg’(“ Qg&%{%om)lamm% -methyl)-
Bre | 6&1%@1 Eé%&yﬁ@%cﬂ)méﬁ?l @@féﬂ@m@ §,heos.2 Tr_rrl]mol) was

|tate was | sol at ed y vacuum |Itrat|on
asldbd (Li@ksHAD @@.3 19, £94a0undh dolkawed bygthe addition of veater (75

R e e U -
o?‘ﬁbﬂ‘}i?b@(a k1 Od\lMB,G( @l%blMdée d@%@j eﬁncDreHRJxéd Jfodar ekldRional 24

Hz, , 1.4-1.6
hodys. 3 h@.zsqlwntwas ;[erngv% unger_g’educgd@g[awm .J 'Ighel@sgjue was

pamllon'é!}j odRebARTALr The SiRér. [ Mhiblatuet08!aydralsd acaftled to pH

2-3 with aqueous HCI with ice bath cooling with a layer of CHeClp present.

The layers were separaied and the aqueous layer was exiracied with CHxClz
(3 times). The combined organic layers were dried over sodium sulfate,
filtered and evaporated io give 17.0 g (63%, 2 steps) of 1-(tert
butoxycarboﬁylamino-methyl)-spiro[z.5]octane-1-carboxylic acid an off-white
solid.

I 1-Aminomethyl-spiro[2.5]octane-1-carboxylic acid hydrochloride
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CIOHL7NO2-HCl: C, 54.67; H 8.26; N, 6.38; O, 16.14.
Found: C, 54.91; H, 8.36; N, 6.25; d, 15.99.
WE2rm 361 15 PCT/IB2004/000058

1- AM NOVETHYL- 2- | SOSUTYL- CYCLOPROPANECARSOXYLI C ACI D
HYDROCHLORI DE A. 2- Cyano- 4- et hyl - pent-2-enoic acid
ﬁt hszl% 8e§¢>|alnoﬁ <1>fa1OI aﬁt@lrrgbutomyca‘rbd(maamr;a-mecﬂieyiydpircé[%]actane-
nmo in dr enzene . (20 nl) was.added t.hyl
1@9@%&@%10&2@9@&5 BR0R) i driekatate By ded Bpged an
g)l i1 g Beha! 3a ' CTﬁ& Gr% él‘ft%mas diifed %‘rcﬁBOr'iburs at room

Xt ure was St rre m nut es and
temhparaktet cEtheol(20 mnll’.)owastasddeeir anditle pFe@ipiéateotvas isolated by
acuo and the resi

VSN GETBARD o AR SRS D A g e 1
mgg%gr RN harWﬁ{o‘?ﬁethglr-épﬁfb 2% ctér%iﬂL&Qrﬁ@*ﬁl@@méﬁ@drochlonde

to give cyano- - pent- 2-enoi ¢ aci d
asmat\lvhllte eolickr rrq:52¢@:42é,2 m%wwtm | 30¢Mhlmd32%)u<$ 0192k, iom 5.2

Her dtnct 98 (o3 S8 Heet) deict b 0690112 1 meis-o 38671,
3]'1141%(1 Qgﬁ §)4 @ HzL- ﬁ (Ms 6AFC§ :%/irla846ﬂm+H]’a‘ 9¢\n§| Oaal(:m For
Clofwbim -HCE: sﬁpﬁépﬁﬂf Id,y&|26pf~b;ﬁa$&c@k B@abé,u |F@uadq £, 54 91; H,

h
8%?622 i\}:\@ofi cﬁlef'%%ganglt Ut2I gﬂmozz acid nethyl ester (10.5

g, 68 3 mol) in dry acetonitrile (60 nL) was added
nitronethane (5.5 nL, 103 mmml) and a portionw se
addi ti on of al um na- sup@ml assium flouride (40%

éﬁﬁs@@mo ACID

The soI i d was rermvedHWDFTG)(DHL&RIIIE 45 V\D 2004/ 065361

PCT/IBZOO4/ 200058 through a short |ad of cel | te and
: e O dent

remyec Lo mtgﬁm vy tzﬁo%ﬁﬁg)} Fedhyithnzens

wat er’, brine,
(20 irat) (V\N&.:ZSGééd andtkwbrwanba@etaté (18 mlaclo0 mhml);rajnmonlum

ag:rgga}%%taeg)mg%ggg r | &@c%tgy chylljzé rgh) efﬁ%q%&%t?p”rﬂﬁ% (?P w¥s stirred
q}re @‘Porz?de rﬁﬂﬂl}t‘égyénd gfécg%,&&’f&e I%%Bﬁi(i’érhﬁe@@ur@ Excess of
( as co

orless oil
sbﬁié(hté\/wés reRevayl i vhcillc?o anid, thé residug szs dssmlvem IBE’[@AA:E(QOO

o ) ﬁh@prg%?(g@yégwagggast@glm/wag%g o‘%/erzsg'diﬁm §UIPate and

evaporated to give 2-cyano-4-methyl-pent-2-enoic aC|d methyl ester as pale

yellow oil. Further purification of the pale yellow oil by distillation (7 mm Hg)
gave product 2 (27.4 g, 56%) as colorless oil: 'H NMR (300 MHz, CDCls) 8
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-supporied 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
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CcbCl 3) ~ 19.6, 21.8, 21.9, 25.3, 31.2, 39.3, 53.7,
117.6, 168.7. C
wa2qoseeI36Eut oxycar bonyl am no- net hyl ) - 2- i sopr opp¢F/1B2004/000058
cycl opropanecar boxylic acid nmethyl ester To a sol ution
of 1-cyano- 2-isopropyl -cycl opropanecarboxylic acid
thididhy & sfh@t'tegbac{ &t celie a¢ﬁi \ﬂxaal’nml )Nntamtertm]trllea Olh—S(CGBSB of sdlvent

h hyd
e a0, 8 oo DR £ e
Ia?ére%a%' (Af’atsﬂeﬁo\gﬁﬁdwﬁ%? %tnpbr %ﬁ’leﬂo(Né%Sf@%aﬁ(ﬂ dd@htrated in

erature and was quenc 200 rrLg
vamfuoer Thee chide lproguaicwps t puriiedi by oﬂla@u comﬁ\r@ma ography

SRRl SR R0 0 e SRR 7 oy

c%;ﬁé;%rgﬁgﬁé’carﬁb?yﬂcyaéﬁ meﬂﬂll lés*té?rn(W‘? 3 68%) as colorless oil: H

t-butyl di carbonat e nmol
IR 1500 DA} GREIOMD0 L[t o 2 Bt Ehbn 107 B (Ra2H), 1.65-

1174y 6% U 1o DR L5 e s B TR W P R AR iz

CO¥4394b.6, 40 Y 953081 260%; 5@f7 spinvgnted.p! | owed by
purtfication of the residué by col um chromat ography

le-SI(ng hexanes/ Et CAc  (9:1) as an el uent furnished
-(tert - DUt OXx Y1 anl no- sdviopr opyl -
A LT A
cf8ofIpahbesdoRilic adim éﬁ@ﬂ |VHZ CD3OD) S 0.76 (m

3H), To. Z5- aolu’éiom mgf 3i.173ya|10 gglsggropglzwclgp@@ap@carﬁ)oxﬂz ic acid

n@%ﬁ {%@' ﬁfwz)g( 7% Mm%m§o%é‘l%1s%lgéd%ex%%ﬁﬂafé (21.9 g,

022 Zamak- ih, MEDH.,(560. BL) &GHSS,adﬁléa NaBH7 7(17;4 g, I]IARTNYI) in
m z 172 ViH- 100 Boc) g 2004/ 06%3?
pedionse20 d@j@@lgg)regplt te forme was stirred for 1 hour at room

t&n@{afeﬁﬁr B%B’W&%‘ cﬁ}%{h}éhéa‘\ﬂ ’H%NVILIU %ZGQ%LPPYAﬁer the black

opr opanecar Ic acid To a sol ution of
ple(ﬂ it cbsﬁabwgd;aameeg lofspiventratalyremaredsust agygous layer was

riodR PalhRoenAEeson Al 2N MO akhe Zikdind Fetiaf wiitgoded

? t & O8I ) of rdllﬁ@k-%rutyil@igam&\atér h@0.T egCctd2om mmol) in

_ ure was heated to reflux for 3 hours and cooled to
dm:m@momeshpm a¢4me mla(cegbeofemlpﬂemlx’&bm waspsiéeedmt room

t he d | :
B0 e AR S P SIS s i
H?H)e— agd \é‘dﬂ(i:éod :(INﬁgﬁdh)an Eragoraiidre df vexdeskt @Aeolv@nk fdlsived by

punﬁcatlon of the residue by column chromatography using hexanes/EiQAc
(9:1) as an eluent fumished 1-(fer-butoxycarbonylamino-methyl)-2-isopropyl-
cyclopropanecarboxylic acid methyl ester (10.9 g, 88%) as colorless oil: H
NMR (300 MHz, CDs0D) 6 0.76 (m, 1H), 0.97 (d, J = 8.3 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, 1H), 3.57
(d, J = 14.3 Hz, 1H), 3.69 (s, 3H); "°C NMR (75 MHz, CD30D) § 20.5, 234,
23.6, 29.2, 38.1, 41.1, 53.0, 80.5, 158.5, 177.1; MS (APCl) m/z 172 [M+H-
100(Boc)]*.
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organi ¢ phase was washed with brine, dried (Na2SX)

and evaporation of the solvent provided
wa2qoseeI3ebut oxycar bonyl am no- net hyl ) - 2- i sopr opp¢F/1B2004/000058

cycl opropanecar boxylic acid (9.0 g, 87% as a

colorless oil: 1H NWR (300 MHz, CD3OD) 8 0.72 (m 1
DH) , O(RFtBdioxycarboniarzino-dhdthyll-20i8oprbpyd = 6.2 Hz,

3H), 1.28-1.36 (m 3H), .1.42 (s, 9H), 3.23 (d, J =

1439922&29%&_‘9&&@3: 14.3 Hz, 1 H); 13C NMWR

(75 nS #0. -

%'Z %?g Y i 1713 %N%of%éaggnﬁ&nﬁo %trﬁ%) §-?sc§propyl

cﬂd@mbpanecdnjbbxym amdrmp‘ghyl eg@rdb@@p@n@@&rmm@) inc hH (320

dr ochl d | f .
) (et et Rl 828t 499 yomohdp ralsy (98 mL). The
r%bﬂpﬁ%ﬂaf@Qﬁé§Qi@dté@ ac 'réﬂu(xz 166 30 hoBrd dﬁ&'dooldd d Yroom

i oxane (40 nL) was added 4N HCI (40 nL
temperdiwearieycessaf soivant iwas iﬁr&wﬂcban@éh%feﬁld@%i Waét dissolved

o] RSB ST BPRBl 0L AR T Fash0 ffEEF el Biyiea o
glcfldry ﬂﬂg%@ﬁ%rﬁdeémm@ww.th:E@@Apr(Qnansoaﬁbpxsrhecnombmed

OIQRICE B gsws \w2sh ecéw@hgmr@d dngd;(l\lgggogan@ ﬁ?/apéraglgn of the
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c%l&érop(za.gegdrbe;@m: écitlz (9 i) @87%3?5%0@5%93!?—!1“ DEDNCN:R (300
Vit GBEDMH 72 (ol 1), @980, thor S EHEs RPD LEP (ded = 8.2 Hz,
3&,’)’ g]zgjsa nﬁ_":ﬁ)’\'*i Zz%&l%l% 338.@%y F%i@glchn-ﬁ%%@f @, J =

1983 Pyl 1H§‘X13@-NMH gmm OH00) &go@ 234(7 2408, 28.8, 30.2, 37.6,
2004/ 065361 PCT/ | B2004/ 000058 ~ To a sol ution of

40H\BR. 2r Ei& b A5 WS ARG 1/a80P [ Mﬁ"‘ﬂ?y benzene (100
m.) was added nethyl cyanoacetate 2 (99.1 g, 1 nol),
amoni um acetate (10 g) and glacial acetic acid (20
L) . {IAmin@asthyPR-isdprbpylecyolsbrepamgaabatylié acid hydrothloride

hOUf and all OV\Bd to COO] to room er at ur e. E[E ess
of s Tvent SO r Bhoyater-AUpRIGR DaRHaHRS TRRe RaRroPY-

1 :
SEORRIPRoRREN R ot 981y, 0 oThinSN AT | BXEE =0
veaspdded gN HGI 040/mLt, fre 1pt- drd»(ane)asTbalreatytmn mixtoid was stirred
Further urlflcatlon‘gg;the pal e yel | .ow

ea.rgpm ferhpoRyrecoYRMIdy) Al ethepovas eesy @'szf?‘ﬁ}an@%wh“e

el ER B0 B A ' 9 Shpqreneahy | esponron
o@booprdpauboemo,\,a/llmnpnﬂwmo@uidnda (£35.09 88%)8 HR; 245[246 °C; 'H
NMR (300 MHz, D,0) § 0.24 (d, J = 6.5 Hz, 3H), 0.96 (m, 1H), 1.05 (d, J=6.4
Hz, 3H), 1.23-1.31 (m, 1H), 1.49-1.5¢ (m, 2H), 2.85 (d, J = 13.7 Hz, 1H), 3.83
(d, J = 13.7 Hz, 1H); '*C NMR (75 MHz, D-0) § 22.3, 23.9, 27.8, 30.8, 39.6,
41.7, 179.6; MS (APCI) n/z 158 [M+H]". Anal. Calcd. For CgH1sNO2-HCI: C,
49.61; H, 8.33; N, 7.23; Cl, 18.31. Found: C, 49.76; H, 8.44; N, 7.11; Cl,
18.48.

F. 2-Cvano-5 methyl-hex-2-enoic acid methyl ester
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3.89 (s, 3H), 7.69 (t, J =80Hz, 1 H. G

1- Cyano- 2-i sobut vl - cycl opr opanecar boxyl i ¢ acid net hyl
W@2108/065B61 a sol uti on of 2-cyano-5 mnet hyl - hex- 2P€nB2004/000058

acid methyl ester (20.2 g, 121 nmol) in dry

acetonitrile (110 nL) was added nitronmethane (9.8 ni,

181 Toel solatish of Bovhicsalderpda (8. tllg;m ofol) in dry benzene (100
al um na- supported potassium_f

m@) WahaddehGRebN SYAGRCEIARR GeF T s arioniin apetate

(10 Sl Bl feRBC Bid o] AT HE REEHIGIIING, RS sfindast 0
°canfmr V\/fmimedamh altomnbtconoolr id monbtemperaifires olExeass ohgglvents
d h i d d
whs RemoveHdnrie andybe TeaEtisatRs dSsdfe daT HOA M mb).

Tl‘i’é'cggaﬁlwa% M@Wa@ﬁ@@%mﬁ ay@@r, Bricd asie. soHW@mCsleEe and
prodtict wad purified by flash col um chr omat ogr.aph

ewmgtedhtexgnedhEtpmduqtsaszpaI@syeiWV\eDUe Aurther QJW@CQ’GP@ of the

pa: Vot o L PRt 3Pt eI CoRE TP Y apyano-s

m@WIIFDFerSQ -8ndig zﬁcﬁ’% ?[ﬂe(tﬁyIZeQeHés é&)torlbs@%ll( d'H NMR3(300 MHz,

CDGl5)3H). 003(0'81 87 ISH)6H)1§D<91|\WR (Ll ZMI-E (dq;D¢F§)9 § §He, 2H),
3%&(.353%-7369%5&,_8%514 1@y 9 380.1, 89.0, 53.4, 117.3,

1- (tert-But oxycar bonyl am no- et hyl ) - 2-i sobut vl - cycl opr
G:(ipanecar box I|c e}m d et hyI ester To a sol ut| on of
-C S0: Y ) %L, w1 rle Z\ ~' il & ‘.

ﬁthZE%l 59@“?9,49@ gyé@ﬁ)mgm@l 9&'?%' %/@é%a%?oﬁ{élﬁ? Sl (202
gaddedmibHa d@lk&tgnltrﬂéﬁ(mtmhb.) msmﬂdeobnsromelaam(g 8 mL,

2004/ 065361 PCT/ | B2004/ 000058 The ack recipitat )
18dr mrachaand & r padiopwise; agsliffor oty 8 QftgFe pg%é;smm

figde gf(?“ép@fj 3 ssg T@E‘ r@gbtléﬁﬁ'ﬁx@‘é waéfétﬁfed Hsady r@ﬂlﬁx for 2

excess of solvent was renoved
haos and @ooted &y EsomdempecEuE. ké]herm)lidywaadelmqved lyf filrmtion
e alk I|ne sol uti on

yBIaP oA padiof CeHE SR YRRPEd Bhaseon e, Ecbsd pf solvent
\AIHEDIIe)mé\}edd?nc\m&Fooéﬁd bR Rodi@ROwak) re-di B&)Ivé@ﬂ‘?’etm The ether

m xture was stirred at roomtenperature overnlg ht and

layree wagamamed awitr wedar, serfne, adidetl dNa-S@shemdwrencantiaied in

vBup ol Cfeiprhrues BRI b sl ofiiBA Erdr Rt using
h‘é&éﬁ@%‘t@Aégbﬁ)% Bf IeKRNLSHis AN g((B9R) Efs1-epard-2eisbbutyl-
gave 16 1-(tart-but oxycarbonyl

campmmenﬁrbomm seisungthyk 98les g6 siokariassrdilox i NMR 30 MHz,
CDCls) 5 0.98 (d, J = 2.9 Hz, 8H), 1.00 (d, J = 3.0 Hz, 3H), 1.35-1.42 (m, 2H),

1.85 (m, 1H), 1.78-1.94 (m, 3H), 3.81 (s, 3H); '°C NMR (75 MHz, CDCls) &
19.3, 22.3, 22.4, 25.5, 27.9, 30.1, 39.0, 53.4, 117.3, 168.5.

H. 1-(ten-Butoxycarbonylamino-methyi)-2-isobutyl-cyclopropanecarboxylic

acid methyl ester

To a solution of 1-cyano-2-isobutyl-cyclopropanecarboxylic acid methyl
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.

48



met hyl ester as a colorless oil: 1H NVR (300 MHz,
CDCI3) 8 0.75 (m 1H), 0.93 (t, J = 6.5 Hz, 6H),

wa2@ods3es (m 1 H), 1.37 (dd, J = 3.8, 8.5 HzPCWIBHN94/000058
1.44 (s, 9H), 1.51-1.58 (m 2H), 1.64-1.70 (m 1 H

3.33-3.46 (m 2H), 3.67 (s, 3H), 5.27 (m 1 H: 13C
TIVBIdckprivtipitateDdrdleddwad stirredFod 1 IRur%at @6nvjerggerefure and

w%sigégpcl%éc& \?vitgé) PMPQ‘%@( %ﬁ%l]/-\ﬁ?e? it%é 5:‘% érrep_lpégte dlsg/ﬁved
eic%éé‘c&r Q&Oé‘h g(?ago v )ana é@%ﬂsylay‘éy%éhohwgﬂ@hh@ by

XyIS acid sol ution
additjoreof 2bula®yt af be @iading rs@lu%@myag agded stawly|to a solution of

abERARRRER ST . P i oGl hetRng @pofiof The
reladtioft rdixtuf8- \ﬁaéﬂéﬂhbd' at r%h?&erﬁﬁ@rd’(we oVénight et thmorganlc

m xture was heated to reflux fo hours and cool ed

Iayebwastsemp@tadm W@h@twﬂbfbrgl@l mdrlwéé ﬁe%@@eoﬁ‘éﬁrﬂ?raﬂon

o b 5, AL OGS e b Engy, oo

clﬂHmat_@r%r\Mphb @Mdﬁbx@ﬁéﬁ/Et@A@@ 4yl awi etrhelﬁb@Aga((é 18 4 508%) of

e conbi ned ., organi ¢

We”ﬁb”t"demvwam»m%thwl) 8va9%vtakpx9lorarppfaﬂ@car§sy<wg:nt acid
Y >&P&%” %%S?yg‘%fﬂf'% o bit vl th1y §\"\§R (898, ¥'HHz, CDCls) 8 0.75 (m, 1H),

OEQBC%O@L®§6$%Cé@F§)OXJQbLt zaC(m;i ms) . 3<7’O(lddr Ues:s 80815 Hi:Hi VR .44
(2.999, (51-3.58 (51,LHz 1.6 , 7%1(11351 )m3 qs ﬁ)46 @_‘n,4%Hk 3. L& {s, 3H),

27y TGN o OOCLSRR S Ao 8 2y By o0
zéwAﬁéﬁQSsz@Ef 1 B700%/ 086058175.8; MS (APCl) m/z 186 [M+H-

nonethy 2 |sobutyl cycl opro anecarbox lic acid
1A9@ayl ori de To a sol ution ofIO P d
1-(tert-butoxycarbonyl am no- et hyl ) - 2-i sobut yl -
cycl opropanecar boxylic acid (2.8 g, 10.3 nmml) in dry
1.1, 4- di(exaBaitdaarionylamimoaddiny|)4Nigdbutyi-49clobropanecarboxylic
1, 4-di oxane). The reaction mxture was stirred at
m t enper at ure over ni ght and et her was added (100

m‘) T-Bhe mé&?’[l(iﬁm 6fd ?uﬂgﬁ?é&r‘éoﬁglgnﬁ'ﬁé Aekth()-2li¥sbutyl-

am no
con amaaﬂnmymnwld meikrylobdigld(%érg 031 eemmqj) ire MeQd 5260

n(y_)g@ga:? QHR é%olutio@gf %)% (% ﬁ%]g gtsiﬁﬁ hlmgli i Xvaé%r Q8r('rl] H?_ The
%5%0@ {@lﬁtuﬁ'é’ wé —héé?teé {*67- reﬂuﬁ)for % 5}§’m(r§ aﬁd2 5062039@ 16 room
@@ paraiad. 6Estslof skmv@wt v:la% ra__mom@i and the residue was dlssolved
in water (100 mL). The aqueous solution was washed with ether, acidified to
pH = 3 with 2N HCI and exiracted with EtOAc (2 x 150 mL). The combined
organic phase was washed with brine, dried (NazS04) and evaporation of the
solvent gave 8.4 g (97%) of 1-(fert-butoxycarbonylamino-rmethyl)-2-isobutyl-
cyclopropanecarboxylic acid as a colorless oil: "H NMR (300 MHz, CD3OD) &
0.71 (dd, J = 4.0, 6.4 Hz, 1H), 0.95 (t, J = 6.4 Hz, 6H), 1.35 (m, 1H), 1.43 (s,
1H), 1.49-1.55 (m, 1H), 1.64-1.69 (m, 2H), 3.23 (d, J = 14.2 Hz, 1H), 3.40 (d, J
=14.2 Hz, 1H).
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(APCl) mz 172 [MH +. Anal. Cal cd. For
COHL7N(r)2-HCl: C, 52.05; H 8.74;, N, 6.74. Found: C
WG 2002065368 8. 73; N, 6.67. 50 WD 2004/ 065361  PCT/IB2004/000058
PCT/ | B2004/ 000058 CLAIMS What is clainmed is: 1. A
conpound of the formula |l NH2 R C(r)2H 2 R4 R3 1
Jwher &iAm I%MUVlFE—IS@bBTVSb-GVGIODEI}DanlendﬁmhKB acidyhydirechioride
hydr CJO) r _branch al k
(CL- %O)%t r%ghéifﬂ oP ﬁggﬁéaﬁ%xgg{ piho- X]e‘thyl) 2-isobutyl-
%@Tﬁkaﬁ&ar@%&ﬁw ab.ah{z @rg,bf(ﬂi@CI’ﬁ O?alrkwy Qm‘idloxane (60 mL)

)Straight or branche alkoxya
wa,aadelued LH\éul-U:Ip(H@rmL ol Stdiexansin 'Bm resediphymix re was stirred

of iRk drir e AvaRTafl ghdreieieilas G (R4, A0 Thg white
séi wh@%n@@édvarrdméwtd:@qum gqm%)cdf 1t-hmrn@methyl 2-isobutyl-

attached, form a cyclopentyl, cyclohexy

cysjoprobapesarbokylis apidchydraahlofieeonapt >25|é}e255s, uGst Ht Niviigy (300

nmz@ﬁaa%ﬁes %ga%m RS KRR o008 6169 { 2ISRR IR SHY, 1.51.

rH' h g (B jand3RHabeme; 3 8BddRY 2Ad, s?mzaﬂﬂ) 13(:or|r\nvm

ct e pendent |y, from hydrogen and nethyl
(FS Mﬂznﬁg@pt& 2al7, )21890@21251@563 saB i, t28:8,e87.1, 2Z0. A 178.1; MS

or sa clajm t 1S
(S8EBaRn 72 G eAnal. Keslth Pet bk ﬂ\i@z- ! (hesa.05; H, 8.74;
I cge b

Noﬁ nonet yl(?@sé%l;ig’[@ g?%ei\?gﬁ%) 1 car boxylic acid; 1

- Am nonet hyl -spiro[ 2. 5] octane-1 -carboxylic acid; 1
- Am nomet hyl - spi ro[ 2. 6] nonane-1 -carboxylic acid; 1
- Am nonet hyl - 5- met hyl - spi ro[ 2. 4] hept ane-1 -carboxylic
acid; 1 -Am nonethyl -2-net hyl - spiro[ 2. 6] nonane- 1
- carboxylic acid;
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51 WD 2004/ 065361 PCT/ | B2004/ 000058

1- Ami nonet hyl - 2, 2- di et hyl - cycl opr opanecar boxyl i c
w@ei0d 065361 PCT/IB2004/000058

1- Ami nonet hyl - 2, 2-di - n- pr opyl - cycl opr opanecar boxyl i c

aci d;

1- Am nonet hyl - 2-i sopr opyl CLAM®8pr opanecar boxyl i ¢ aci d;

1- Am nonet hyl - 2- cycl opr opyl - cycl opr opanecar boxyl i c

acid; 1 -Am nonet hyl -2-isobutyl-cycl opropanecar boxylic
WAt 68 claimed is:

1- Ami nonet hyl - 2- (1- et hyl - propyl ) - cycl opr opanecar boxyl i

c aci d;

1- Am nonet hyl - 2- cycl ohexyl - cycl opr opanecar boxyl i c

acidy and

1- Anﬂnonetanmm%qggagﬁg?H9W?chclopropanecarboxylic

acid. 1 -Am nonethyl -spiro[2.3] hexane-1 -carboxylic

acid; 1 -Aninonethyl-spiro[2.7fﬂd@ane-1 -carboxylic

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

-carboxyllc acid; 1- Anrnone hyl - 5- net hyl

-spirof 2. 5]octane- 1Rar boxylii ¢ acid; 1

- Am nonet hyl -5, 7-di net h é%DQMOCtane-l

-carboxylic acid; 1 2

2, 6] nonane- 1
R

- Ami nonet hyl - 2, 2- di m&¢
-carboxylic acid; 1
- Am nonet hyl - 2, 2-di et hyl - cyBFopr opanecar boxyl i ¢ aci d;
1- Am nonet hyl - 2, 2-di - n- but yl - cycl opr opanecar boxyl i c
aci d;
1- Am nonet hyl - 2, 2-di i sobut yl -lcycl opr opanecar boxylic
acid; 1- Am nonet hyl - 2- n- propyl - cycl opr opanecar boxyl i c
aci d;
1- AmiwhsreinnBl 290 B2 aee mplediatly Inflepg RIe G SR dyidsosgN: (G
t d alkyl, (C+—C stral t or branched alkoxyalkyl
@0)%%%@%011 Icfranclzez 2a Ey (t ! 1(8 - cycl opr opanecar go v
phehyle(Calisptraight or branched alkyI and phenyl-(C1—Cs)straight or

Qrar%(ﬁ miit(myyalkyl wherterrnyls her)rylc Ccl)rg es()pgahecgﬁtlon)é}/y be
sﬁb@f"ﬂumth)dn@or(t%rozs&bﬂmﬁémls SRRt )inGyse rainglp afiegiidlo or

aci d;
(@1 Ah;i)aibWEt hyI 2-(3-ethyl -pentyl)-cycl opropanecar boxyl i

- ARGy P 205 er MU W ORI P bSN 88 AfRSyRedorm
aacdy@lopehtylm dyeraHaxyl &-(cljcmbbWI epg! W@pyrbaretdimidnally be

cl opr opanecar box¥l ic acid

sy aliiuirchwithy pne. en \@@me@n&,ﬁ@m%t Wependently, from the
54 PSORNTERS RN £06 i o o , ppoves and

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

yl - spj

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 salis:
1-Aminomethyl-spiro[2.4]heptane-1-carboxylic acid;
1-Aminomethyl-spiro[2.5]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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cycl opropanecar boxylic acid; 1

- Am nonet hyl - 2- (2- et hyl - hexyl ) - cycl opr opanecar boxyl i c
wW@ei0d065362 WO 2004/ 065361 PCT/ | B2004/ 000058  PCT/IB2004/000058

1- Am nonet hyl - 2- (2, 2-di et hyl - hexyl ) - cycl opr opanecar bo

xylic acid,

1- Alm nonet nghman{eihyﬁ-zjﬁmhbmyl-by@bptopaoyecarlmmo(mimaeidar b

oxylic aci

1- Ani nomed Hyninomesy:-2i 1 iRoPYLeXAIgRIEpRNSH BRRHIEAF o

xylic ac id;
1- Am nome;l %ﬂ‘u_ngm eﬂt%l lsog;’/%[?yl cyclogrogg{;\re gg;(byoxlyléc gg'l d;

1- Ami noneuwhmzmbylemyglbpml omlomr@nenaﬁafbﬁywwcac'd
aci d;

1- Ami noref HyNINEMSIRYleasisRyv EIPBEQWHQMBQ&F'

aci d -AmmomethYl -2-(1 ethyl propyl)-cyclopropanecarboxylic acid;
1- Am nonet hyl - 2- cycl ohept ylI'- cycl opropanecar boxyl i c

aci d; 1-Aminomethyl-2-cyclohexyl-cyclopropanecarboxylic acid; and

1- Ani nome h/i/mlnon?é‘[ﬁylgf-(é)-% HB{thcy%}’o‘b'r8[5’ér?e%%?ﬁ&f§th%}d

ic acid;

1- Arti nonet hyhirdmestByIodshor: Biidxehec-chtpxglraeidar boxy! |

c acid,

1- Ani nonef er@mqthwﬁplmﬁ%;we@nﬁﬂ sahpyinasifanecar bo
xylic ac ‘
1- Ami norreb Ky lr?m%thxl \? 6- dlrr]etI?[%I slg,)n‘o[5 a]rhgg}(ayr]ei ‘é cgét?od(;yhc acid;

and 1- Anﬂn&mr&tdmyéth?i—@emmyl-mm @ﬁﬂcmiamed axarbeopllicacid;
acid. 3. A har maceut i cal i Si

osi t compri s a. _ .
conmpound 3,- Rygmet gk%ﬁo(phﬂ@tt?@ s&wgtzngjpc?ag%d glarl?oxyhc acid,;
phar maceuti ooy LEae
treating a lﬁ'ﬁi@fﬁ@?&g? cohﬁ t] or?lr%gl Q@Pengngﬁom oRylic acid;
f ai nt ness 1aAnrmujmethngJ%@emyl-ay@bpmpanegemaﬂlc agidxi a,

h | d b
nana ¢ - aureamieresl-2 PRy o PRlranBb At A5
thr O"boe"J‘%OAhﬁno?hét‘P\K/ﬁZ i&fs@butﬁ%?@l@bﬁapﬁie@ﬁﬂioxyhc acid;

i schemia, transient  cerebral em a attacks and
ot her cer ébAmmqmetlswl am-pragyl-eyslopiopenpemibeyylicscid;

car ot d ereanTbiepdfs-CareRyRE DRBHIRSA R oo acie

pr ocedur es-AmigeHe$l-2qR, Diintstagitibutyly-agclopspanseadioxglic
procedures such as anglography) cranp caused by

acitosen car bazi de, cardi azol e cranp, and cerebr al
Lo o AN Con b EnBD B st acid
1-Aminomethyl-2-(2,2-dimethyl-pentyl)- cyclopropanecarboxyllc
acid;
1-Aminomethyl-2-(3-sthyl-pentyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(4-ethyl-hexyl)-cyclopropanecarboxylic acid;
1-Aminomethyl-2-(1-methyl-cyclopropylmethyl)-
cyclopropanecarboxylic acid;
1-Aminomethyl-2-(1-ethyl-cyclopropylmethyl)-
cyclopropanecarboxylic acid;
1-Aminomethyl-2-(1-propyl-cyclopropylmethyl)-
cyclopropanecarboxylic acid,;
1-Aminomethyl-2-(2-methyl-hexyl)-cyclopropanecarboxylic acid;
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subarachnoi d haenorrhage or cerebral oedema in a
mammal , conprising admnistering to a manmmal in need
w@boogedsot reat nent a therapeutically effecti VRCHB200M/000058
of a conpound or salt according to claim1. 53 WD
2004/ 065361 PCT/ 1 B2004/ 000058 5. A nethod of treating
a di sor der-Aatinomethyi-2e12, 2 direthylhéxydreydieprgpangcarboxylic
consi sting of neurocardiac di sorders such as
agidur ocar di ac syncope, neurogenic syncope,

hyper sen hrN ﬁon%’ilﬁﬁl 5%236 gifeth ﬁHéﬁ’t‘{lﬁchyéloi‘)rroﬁafrféHa%@(yhc

and arry mas inc g arryt mas secondary t
agéstroi ntesti nal di sturbances; Down's syndrone;

postoper al-ATANRET b Ch GRS seD AL R bE Faghgric
riodontal disease, henorrhoids and anal flssures

Infertility, reflex synpathetic dystrophy, _hepatitis,
tenal gi a hifmeindenethyl@-nypsidvitayplogeenanecasadmic #6idn,

and cos! ianeE bR (O AEEARIGO R BLR R
di seases ;a.t,nqh,n@mwlm@clmmtﬂkmlmdpﬁwhdxﬁ|c acid;

di sease in a ri sing adm ni ster

Rl i 1 ASBEOBTOBY OV G PRy OPTPRRRGA PTG A
ffect '
claim hveﬁ@fﬁ%ﬁﬁﬁ ?%‘8@%?9'5@&2?""#%%@f%ﬁﬁéﬁé@bw'C
agigndi tion selected fromacute pain, chronic pain,
B A Bt a b e B Beor R ac
occi pi tal 4 [n%ln%tﬁgl 3. (zagn dﬁékyl ) éycgo@ropaﬂ@a@ﬂbbﬁync

or |ntercosta neur ot’her 'neural gi as; pain
aeigisoci ated with osteoarthrltls and rheumat oi d

h | k |
SSsoci at ed-hirrasthak Sohe By SRldbrafa bR Ralehcies nd
br oken bqfl@r%mo?ﬁétﬂﬂ-z%hﬂyl di:%lﬁp’r@ibarﬁ@fa\f@@b@h@)aﬁtcﬁm

pain such as pain due to spinal = cord or brain stem
damage; | ower back pain, sciatica, dental pain,
nyof 8sci alA pbatma@ﬁ@ﬂbﬁ@mp%wpgu mmﬁy&pa.% cogipund or salt

BFold 8. SH Aebhesk R eepfEEaRRE

pain, inflammatory pain, orofacial pain, for exanple,
odonual gi & radodi oflirgzing, a dlsdrctgrneccdom‘gintm splected from
for exanple, dysnmenorrhqea, |abour pain an

foiBtSER oRERS KR 1901 BR B n R Ve oAk AORRA, CVRERR, spinal cord
1AL %ﬁ&éﬂct '?Jréﬁﬁr Y@Hgﬂaﬁeé@oﬁaﬁﬁﬁa%@re&&hls@ﬁeﬁﬁé\ N stroke

associ ated wth nerve di sorders, for
mamnhythmmbwnmuhcaﬂm fanal ischemiaal glphbalxigghemia, transient

i B B 396, 8 ot B LA BB B Boodihfariea
by cerebral ischemia such as in patients undergoing carotid endarterectorny
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 in a mammal, comprising
administering to a mammal in need of such treatment a therapeutically

effective amount of a compound or salt according to claim 1.
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neur apat hy, chenot her apy-i nduced- neur opat hy, acute

herpetic and postherpetic neural gia; atypical facial
w@2000/0633eur opat hi ¢ | ower back pain, and ar achPoi/tB2004#000058

trigem nal neural gia, occipital neural gia, segnental

or intercostal neuralgia, HV related neural gi as and

Al DS5; el atfethatbod aif gireatingnd disotder atezanglitipnaselected from the

| odvnia. h I . 0 idi ) .
cBorh o53Blg SBonstyEsTeoo iRl foubiss Bl Bl Bynoope,
neDRSERINIE lsPRYOp ) Cliy pir éMsitieU CRlr G sirisy Al@eseuRai syndrome
brachi al "pl exus avul sion, pain associated with

andsarndmiasdgeludingarraibmiaseseronsianticsgasiroinipstinal disturbances;

St : in ic 1 .Sm o
0 9GP SoRRERS, SuHOREL b GRARORT imatopoisis,
postopepaivy qiearsmap iveni ppadtaiic hypertropss quariddethtall disease,
carci ngna, often referred to as cancer pain, phantom
hemasthaids nand yaeali disavresy dbvemllY, praflgx ﬁ%@@é&ﬁﬂép dystrophy,

i neludi i.qr ai it . i e b L QU
HeBgl, Wl Bt b HfbBrinide i \RoAlRl' jBieshg, and
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other neuralgias; allodynia, hyperalgesia, burn pain, idiopathic pain, pain
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disorder, stress disorders including post-traumatic stress disorder and acute

stress disorder, and generalized anxiety disorder in a mammal, comprising
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di sorders in a manmmal , conprising adm nistering to a
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according to claim 1.

10. A method of increasing slow wave sleep and increasing growth
hormone secretion in a human subject comprising administering to a human
subject in need of such freatiment a therapeutically effective amount of a
compound or salt according to claim 1.
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compound or salt according to claim 1.

13. A method of irealing 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
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as scleroderma and eosinophilic fascioliasis; blood flow disorders caused by
vasodilaiion and vasospastic diseases such as angina and Reynaud's
disease; sexual dysfunctions including premature ejaculation and male
erectile dysfunction in a mammal, comprising administering io a mammal in
need of such treatment a therapeutically effective amount of a compound or
salt according to claim 1.
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conprising admnistering to a mammal in need of such
treatnent a therapeutically effective anount of a
W@ 0vpoessel or salt according to claim1. 59 PCT/IB2004/000058

15. A method of 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
palsys), 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 associated with Parkinson’s disease or Huntington’s
disease; gastrointestinal  (Gl) disorders, including inflammatory
gastrointestinal disorders such as inflammation bowel disease, disorders
caused by helicobacter pylori and diseases of the Gl tract such as gasiritis,
proctitis, gastroduodenal ulcers, peptic ulcers, dyspepsia, disorders
associated with the neuronal control of viscera, ulcerative colitis, chronic
pancreatitis, Crohn's disease, irritable bowel syndrome and emesis, including
post operative nausea and post operative vomiting, and including acute,
delayed or anticipatory emesis; mastalgia syndromes, motion sickness,
neoplasms, including breast tumours, gastric carcinomas, gasiric lymphomas,
neuroganglioblastomas, small cell carcinomas such as small cell lung cancer;
systemic lupus erythematosis and immune dysfunctions in a mammal,
comprising administering to a mammal in need of such treatment a
therapeutically effective amount of a compound or salt according 1o claim 1.
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