
; e3e%&%t`l06T&{:2inwnmmmn i~A~m~o~a -ICY~LIC AMFNO AOIDS ANL~ DERIVATIVES
THERECl'F U9EFLJIr AS PH,4RMACI;UTICAL AGENT'S HACI~GRC7UN1~ t~F THL
I1W>rNTIGN Compaunds of formula 5 10 H~N,CH2r ~ H2~CUOR1 (CH2~n 2 7 JUN
2~~7~ wherein RI is hydrogen or ~ lower alkyl radical and n is 4, 5, or 6
are known in United States Patent Number 4,04,175 and its di~risidnal
Unitcd States Patent Number 4,0$7,544. The uses disclosed are: protective
effect against cramp induced by thiosemicarbazide; protective action
again.St cardiazole cramp; the cerebral diseases, epilepsy, faintness
attacks, hypokanesia, and cranial traumas; and improvement in cerebral
functions. 'fhe compounds are useful in geriatric patients. S~JMMARx GF THE
INVENTION The compounds of the invention use those of formulas y and 1 A 15
R~ R1 ~z R~ R3 R5 R~' 1 or R14 Rl~ t10 m y 1A wherein R to R14 at'e as
defined below.    2 7 J U N Q00; In another enxbodiment the present
invention provides a compound of the formula: ar a pharmaceutically
acceptable salt thereof, wherein: R is hydrogen or a loverer alkyl; one of
R3 or R4 is methyl or hydrogen, one o R5 ar R6 is methyl car hydrogen, R3
and R4 are not sizx~ultaneously methyl, and R5 and lt~ are not
simultaneously methyl. The compounds of the invention and their
phaxrnaceutically acceptable salts and prodrugs of the compounds, are
useful in the treatment of epilepsy, faintness attacks, hypokinesia,
cranial disorders, nourodegeneratiwe disorders, depression, anxiety, panic,
pain, neurnpathological disorders, gastrointestinal disorders such as
irritable bowel syndro~x~e (IBS), and inflammation, especially arthritis.
In a further embodiment, the invention also provides a pharmaceutical
composition of a compound of formulae I and IA. aETAILED ~1ESCRIPTION QF
THE INVENTION Tt~e compounds of the instant iztventian and theix
pharmaceutically acceptable salts are as defined by formulae i azxd IA H2N
C021 Rya Ra Rya ~ Rio 



and R ~~ ~ 1 lA or a pharmaceutically acceptable salt thereof, wherein: R
is hydrogen ox a lower alkyl; Rl to R~" are each independently selected
from hytlrugen, straight ox branched alkyl of from 1 to 6 carbons, phenyl,
benzyl) iluarine, chlorine, bxamine, hydroxy, hydraxyznethyl, amino,
aminornethyl, trifluoramethyl, -COzH, -C02Rt5, -CHaCOzH, -CHzC02~.' S,
-C1R~ 5 wherein R' S is a straight or bxanched alkyl o f fx'om 1 to 6
caxbons, phenyl, or benzyl, and R~ to lts are not simultaneously hydxogen.
WO 9911i834  P~TIIlS9$119896 . 2 ~ ~ a ~c ~ao~ Preferred compounds a~the
invention are those of Formula I wherein RI to R14 are selected from
hydrogen, methyl, ethyl, propyl, isopropyl, butyl straight or branched,
phenyl, or benzyl. lVlare preferred compounds are those of Forrrrula 1
Wrherein Rl to R14 pure S selected from hydrogen, methyl, ethyl, or benzyl.
The most preferred compounds ate selected from: ( I a,3 a,4a)w(
1-Aminomethyl-~,4-dimethyl-cyclopentyl)-acetic acid;
(la,3oc,4a)~(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid; ( i a,3
a,4a)-( I-Aminomethyl-3,4-diisaprapy'1-cyclapentyl)-acetic acid; 1 U [ 15-(
1 a,3 oc,4a)]-( 1-Aminomethyl-3-ethyl-4-methyl-cyclopentyl)-acetic acid; [
1 R-( 1 a,3 a,4a)]-( 1-Arninomethyl-3-ethyl-4-methyl-cyclopentyl)-acati c
acid; [1 S-(1 a,3a,4a)]-(1-Arninomethyl-3-isopropyl-4-methyl-cyclopentylr
1~ acetic acid; [ 1 R-( 1 o~,3a,4a)]-(
1-Aminomethyl-3-isopropyl-4-methyl-cyclopentyl} acetic acid; [1 S-( 1
a,3tx,4a)](1-Aminomethyl-~-ethyl-4-isoprapYl..cyclopentyl)-acetic acid; 20
[1R-(la,~a,4a)]-(1-Aminamethyl-3-ethyl-isopxapyl-cyclnpentyl~acetic acid;
[I S-(1 ot,3ac,4a)]-(I -,,4minantethyl-3itert-butyl!-methyl-cyclopentyl)
acetic acid; 1 R-( I a,3 a,4a)]-( 1-Aminomethyl-~~tert~butyl-4-methyl-cyc
lapentyl) 25 acetic acid; [ 1 S-( 1 a,3 ~c,4a)]-(
1-Aminomethyl-3-tent-butyl-4-ethyl-ayclopentyl)-acetic acid; 



[ 1 R-( I a,3Cx,4a)]-(
1-Arninomethyl-3-tern-butyl-4-ethyl-cyclapentyl)-aoetic acid; 30 [1 S-(1
a,~oc,4~c)a-(1 Arninomethyl-3-tert-butyl-4-isopropyl-cyclapentyl) acetic
acid;   wo ~~n~~24 2 7 ,~ U N 2UC)2 j 1 R-( 1 a,3 a,4~x))~.(
1-Aminomethyl-3 -tent-butyl-4-isopropyl-eyclopentyl) acetic acid;
(1a.,3a,4tx)-(1-Aminomethyl-~,4-di-tert-butyl-cyclopentyl)-acetic acid; [ 1
S-( 1 tx,3 a,4Cx)]-( 1-Aminotnethyl-~-methyl-4-phenyl-cyciopentyl)-acetic 5
acid; [1 R( 1
a,3cx,4a))-(I-Aminomethyl-3-methyl-4-phenyl-cyclopentyt)-acetic acid;
[1$-(1 a,3oc,4a)j-(1-Aminomethyl-3-benzyl-4-methyl-cyclopentyl)-acetic
a~eid; 1 tl [ 1 R-( 1
a,Sot,4tx)]-(1-Amindntethyl-3-ben~yl-4-methyl-cyclapentyl)-acetic acid;
(1~-cis}~(1-Aminonnethyl-3-methyl-cyclopentyl)-acetic acid;
(1S-cis)-(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid; ( 1 S-cis)-(
1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid; 15 ( 1 S-cis}-(
1-Aminotnethyl-3-tent-butyl-cyclopentyl)-acetic acid; (i S-cis)-( I
-Aminomethyl-3-phenyl-cyolopentyl~acetic acid;
(1S-cis)-(1-Aminornethyl-~-benzyl-eyclopentyl)-acetic acid; (1R
eis)-(1-Amiaomethyl-3meth~rl-cyctopentyl)-acetic acid;
(1R-cis)-(I-Atniaomethyl-3-ethyl-cyclopentyl~.acetic acid; 20 ( 1
R-cis)-(1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid;
(1Rcis)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(1R-cis)-(1-Amxnomethyl-3-phenyl-cyolopentyl~acetic acid;
(1R-cis)-(1-Aminomethyl-~-benzyl-cyclopcntyl)-acetic acid;
(5)-(l~Arninomethyl-~,3-dimethyl-cyclopcntyl)-acetic acid; 25
(S)-(1-Aminomethyl-3,3-diethyhcyclopentyl)-acetic acid;
(1-Aminomethyl3,3,4,4-tettamethyl-cyclopentyl)-acetic acid;
(1-Aminomethyl-3,3,4,4-tetraethyl-cyclopentyl)-acetic acid;
(lt~,~[3,4~)-(1-Aminomethyl-3,4-dimethyi-cyclopentyl)-acetic acid; ( 1 a,~
(),4[3~(1-Aminamethyl-3,4-diethyl-cyclopentyl)-acetic acid; 30 (a
oc,3(3,4[i)-(1-.~,txtinomethyl-3,4-diisopmpyl-cyclopentyl)acetic acid; [ 1
R-( i oc,3 ~,4~3)]-(1-Aminomethyl 3iethyl4-methyl-cyelapentyi)-acetic
YGT/IJ5~$II9B76 acid;   f W(y 99IZ18~4 -5 PCT/I1~898119876 , ~ 7 J U N ~DO~
[ 1 S-( 1 ot,3~,4(3)]-( 1-Aminomethyl-3-ethyl-4-methyl-cyclopc~ntyl)-acetic
acid; 



[ 1 R-( 1 oc,3 i,4[3)]-( 1-Aminomethyl-3-isopmpyl-4-methyl-cyclopentyl)
acetic acid; 5 [ I S-(14~,~ [i,4~i)]-(
1-Attxinomethyl-3-isopropyl-4-methyl-cyclopentyl) acetic acid; [1 R-( 1
tx,~~3,4[i)]-(1-Aminomethyl-3-ethyl-4-isopropyl-cyclopentyl)-acetic acid; [
1 S-( 1 a,3 ~,4~)]-( 1-A,minomethyl-~-ethyl-4~isoprapyI-cyclopentyl)-acetic
10 acid; ~ 1 R-( I a,3 [3,4~)]-(
1-AminQrnethyl-3-tert-butyl-4-methyl~cyclopentyl) a~cetia acid; ~1 S-(1
p~,~~,4[3)]-(1 Aminomethyl-3-tert-butyl-4-methyhcyclape~ntyl)_ acetic acid;
1 S [ 1 R~( 1 a,3 p,4j3)]-( 1-Aminamethyl-~
tert-butyl-~4-ethyl-cyclopentyl}-acetic acid; [ I $-(1 ot,3
~i,4~)]-(1-Aminomethyl..3-tert-butyl-4-ethyl-cyclapentyl)acetic acid; ( 1
R-(1 a,3 ~,4[i)]-( I -Aminomethyl-3-tort-butyl-4-isopropyl-cyclopentyl) 20
acetic acid; [ 1 S-( 1 a,3 ji,4~i)]-( 1 Atninomet>~yl-3-tent
butyl-4-isopropyl-cycl agentyl) acetic acid;
(lion,3(3,4[i)-(1-Aminomethyl-3,4-di-tert-butyl-oyclopentyl)-acetic acid;
(llt (lcx,3(i,4~)]-(1-Aminornethyl3-methyl-4-phanyl-cyclopentyl)-acetic 25
acid; [1 S-(1 ac,3
~3,4p)]-(I-Aminomethyl-3-methyl-4-phenyl-cycIopentyl)-acetic said; [ 1
IZ.-( 1 a, 3 ~,4 (3)]-( 1-Aminomethyl-3-henzyl-4-methyl-cycl
opentyl)-acetic acid; ~0 [ 1 S-(1
tz,3[3,4~3)J-I1Aminomethyl-3-benzyl-4-methyl-cyclopentyl}-acetic acid;   WO
99/2182A PCTNS98/19876 ~ ~ ~~N Q002
(1R-traps)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
(1R-traps)-(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid;
(IR-traps)-(1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid; ( 1
R-traps)-( I -Aminomethyl-3-tent-butyl-cyclopentyl)-acetic acid; 5 { I
R-traps)-( I -Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(IR-traps)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid; ( 1 S-traps)-(
i -Aminomethyl-3-methyl-cyclopentyl)-acetic acid; ( 1 S-traps)-(
1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid; ( 1 S-traps)-(
1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid; 10 ( 1 S-traps)-(
1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(1S-traps)-(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(1S-traps)-(I-AminomethyI-3-benzyl-cyclopentyl)-acetic acid;
(R)-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-acetic acid;
(R)-(1-Aminomethyl-3,3-diethyl-cyclopentyl)-acetic acid; 15 cis-( I
-Aminomethyl-3-methyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-ethyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-isopropyl-cyclobutyl)-acetic acid;
cis-(i-Aminomethyl-3-tert-butyl-cyclobutyi)-acetic acid;
cis-(I-Aminomethyl-3-phenyl-cyclobutyl)-acetic acid; 



20 cis-(I-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid;
traps-(I-Aminomethyl-3-methyl-cyclobutyl)-acetic acid;
traps-(1-Aminomethyl-3-ethyl-cyclobutyl)-acetic acid;
traps-(1-Aminomethyl-3-isopropyl-cyclobutyl)-acetic acid;
traps-(1-Aminomethyl-3-tert-butyl-cyclobutyl)-acetic acid; 25
traps-(1-Aminomethyl-3-phenyl-cyclobutyl)-acetic acid;
traps-(I-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid;
cis-(I-Aminomethyl-3-ethyl-3-methyl-cyclobutyl)-acetic acid; cis-(
1-Aminomethyl-3-isopropyl-3-methyl-cyclobutyl)-acetic acid; cis-(
1-Aminomethyl-3-tert-butyl-3-methyl-cyclobutyl)-acetic acid; 30
cis-(I-Aminomethyl-3-methyl-3-phenyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-benzyl-3-methyl-cyclobutyl)-acetic acid; traps-(
1-Aminomethyl-3-ethyl-3-methyl-cyclobutyl)-acetic acid;
traps-(1-Aminomethyl-3-isopropyl-3-methyl-cyclobutyl)-acetic acid;   WO
99fx18Z4 _? ~ ~ ,~ a r~ ~aa~
traps-(1-Aminomethyl-3-tent-butyl-3-methyl-cyolobutyl)-acetic acid;
traps-(1-Aminat'nethyl-3-methyl-3 phenyl-cyclobutyl)-acetic acid;
traps-(1-Aminomethyl-3-benzyl-3-methyl-cyclabutyl)acetic acid;
cis-(1-Aminomethyl-3-ethyl-3-isaprapyl-GyclabutyI)-acetic acid; 5 cis-(1
~lminamethyl-3tert-butyl-3-ethyl~cyclobt~tyl)-acetic acid; _
cis-(1-Aminamethyl-3-ethyl-3-phenyl-cyclabutyl)-acetic acid; cis-(
1-Aminaz~nethyl-3-lxenzyl-3-ethyl-cyclabutyl)-acetic acid;
traps-(1-Aminomethyl-3-ethyl-3-isopropyl-cyclabutyl)-acetic acid;
traps-(I-Aminamethyl-3-tert-butyl-3-ethyl-cyclobutyl~acetic acid; 10
traps-(1-Aminamethyl-3=ethyl-3-phenyl-eyclabutyl~aeetic acid;
traps-(1-Aminometlxyl~3-benzyl-3-ethyl-cyclabutyl~acetic acid;
cis-(1-Aminamethyl-3-tert-butyl-3-isopropyl-cyclabutyl)-acetic acid;
cis-(1-Aminomethyl-3-isopropyl-3-phenyl-cyclabutyl)-acetic acid; traus-(
1-Aminomethyl-3-henx~rl-~3-isopropyl-cyclobutyl),acetic acid; 15
cis-(1-Aminomethyl-3-tent-butyl-3-phenyl-cyclabutyl)-acetic aGtd;
traps-(1-Aminomdthyl-3-benzyl-3-tert-butyl-ayclobutyl)~-acetic acid;
tracts-(1-Aminamethyl-3-tent butyl-3-isopropyl-cyclobutyl~acetie acid;
traps-(1-Aminarnethyl-3-isoprapyl-3-phenyl-cyclabutyl)-acetic aucid;
cis-(1-Aminomethyl-3-benzyl-3-isopmpYl-cyclabutyl)-acetic acid; 20
tram-(1-Aminomethyi-3-tert-butyl-3 phenyl-cyclobutyl~aeetiG acid;
cis-(1-r4minomethyI-3-beryl-3-tert-butyl-eyclobutyl)-acetic acid;
(1-Azninotriethyl-3,3-dimethyl-Gyclobutyl)-acetic acid;
(1-AtrLinomethyl-3,3.-dietuyl-cyclobutyl)-aaetia acid;
(f-Amino~riethyl-3,3-diisopropylcyclohutyl)-acetic acid; 25
(1-Aminamethyl-3,3-dl-tert-butyl-cyclabutyl)-acetic acid;
(1-Aminomethyl-3,3-diphenyl-cyclabutyl)-acetic acid;
(i-Amirtamethyl-3,3-dibe~yl-cyclobutyl)-acetic acid;
(1-Aminomothyl-2,~,~,4-tetrametlayl-.cyclabutylracetic acid;
(1-Aminomethyl2,2,3,3,4,4-hexamothyl-cyclobutyl)-acetic acid; PG"L'NS98It
9876 . 30 (It)-(1-Aminomethyl-2,~-dir~xethyl-cyclobutyl)-acetic acid; (S)-(
1-Aminomethyl-~,2-dimethyl-cyclobutyl)-acetic acid; (1R
cis)-(1-Aminarnethyl-2-methyl-cyclobutyl)~acetiG acid;   VVO 1~9~1$?.4
~'G"1'1US98119876 



_$_ 2 ~ SUN ~~0~
[IR,(la,2a,3a)J-(I-Aminomethyl-2,3-dimethyi-eyclabutyl)-acetic acid; (1
a,hoc,4a)-(1-Aminomethyl-2,4-dimethyl-eyelobutyl)-acetic acid; (1 R-(1
a,2a,3 (3)J-(1-Aminonaethyl-2,3-dimethyl-cyclobu~tyl)-acetic acid; (1
a,2a,4~)-(1-Aminomethyl-2,4,.dimethyl-cyclobutyl)-acetic acid;
(1~trans~-(1-Aminornethyl-2-methyl-cyclabutyl)-acetic acid;
[1S-(lcc,2~,3(3)]-(1-Arninomethyl-2,3-dimethyl~cyclobutyl)-acetic acid; (1
a,2(3,4~i)- (1-Aminomethyl-2,4-dimethycyclobutyl)-acetic acid; 1 S-( I
a,2,3 a.)J-{ 1-Aminomethyl-~,3-dimethyl-cyclobutyl)-2icetic acid; (1
a,2~,4cx)-(1-Amirxotnethyl-2,4-dimethyl-cyclobutyl)-acetic acid; 10 (I
R-transr(1-Arctinomethyl-2-methyl-cyclobutyl)..acetic acid; acid; ~ 1 R ( 1
tx,2~,3 J~)J-( 1-Atttinamethyl~?,3-dimethyl-cyclobutyl)-acetic $cid; [ 1
R-( I a,2[3,4~3)J-( l -Aminomethyl-2-etb..yl~-methyl-cyclobutyl~acetic [ l
R-( 1 ac,2~,3 Qc)J-( 1-Anvnomethyl-2,3.-dimetl~yl-cyclc~butyl)-acetic acid;
15 (1a,2~,4oe~(1=Aminomethyl-~,4-dimethyl-cyclo6utyl)-acetic acid; (1
S-cis}-(1-Aminomethyl-2-methyl-cyclabutyl)-acetic acid; [ 1 S~( 1 a,2oc,3
a)J-( 1-Aminomethyl-2,3-dimethyl-cyelobutyl)-acetic acid; [1 S-(I
ac,2oc,3a)]-(1-Aminc~methyl-2,4-dimethyl-cyclobutyl~acetic acid;
[1~-(lot,2~,3ae)J-(1-Amixiomethyl-2,3-dinxethyl-cyclobutyl)-acetic acid; ~0
( 1 a,2a,4(3~( 1-Amint~methyl-2,4-dimethyl-cyclobutylracetic acid; (3 S,
45)-( 1-Aminomet'hyl-3,4-dimethyl-cyclope~rrtyl)-acetic acid; (3R,
41t(1-Aminomethyl-3,4-dimethyl-cyclop~entyl)-acetic acid; (3S,
4S))-(I-Aminomethyl-3,4~iethyl-cyclopentyl~acetic acid; (3R, 4k,)-(1
Arninomuthyl-3,4-diethyl-cyclopentyl)~acetic acid; 25 (3S,
4S)-(1-Aminomethyl-3,4-diisopropyl-cyclvpentyl)-a~eetic acid; (3R,
4R)-(1-Aminamethvyl-3,4-diisapropyl-cyclopeutyl)-acetic acid; (3S,
4S)-(1-Aminoraethyl-3,4-di-tert-butyl-cyclopentyl)-acetic acid; (3R,
4R)-(1-Aminomethyl-3,4-di-tert butyl-cyclopentyl)-$cetic acid; (3S,
4S)-(I-Aminomethyl-3,~1-diphenyl-cyc~opentyl)-acetio acid; 30 (3R,
4lt)-(1-Aminomethyl-3,4-d.~iphenyl-cyelopeutyl)-acetic acid; (3S,
4S)-(1-,Aminamethyl-3,4-dibeiuyl-cyclopentyl)acetic acid;   WI) 99A824
PCTIUS9811~~?b . ~ ? ~fUN ~~6 (3R.,
4R,~(1-A~minomethyl-3,4-dibe~nzyl-cyclopentyl)-acetic acid; [1
S-(lt~c,,Sot,4J3)]-(1-A,minamethyl-3-methyl.4-et~ryI-cyclopet~tyl)-acetic
acid; [ 1 R-( 1 tx,3 ~,4a)]-(
I-Aminomethyl-3-methyl-4-ethyl-cycluper~tyl)-acetic 5 acid; [ 1 R-( 1
oc,30~,4p)~-( 1-Aminomethyl-3-methyl-4-ethyl-cyclopentyl)-acetic aCldi . [
1 S-( I a,3 ~i,4a)]-( 1-Aminomethyl-3-methyl-4-ethyhcyclopentyl)-acetic
acid; 1Q [I~-(la,3o~,4~)]-(1-Aminomethyl-3
methyl-4-isopropyl-cyclopezrlyl)acetic acid; [ 1 ~...( 1 ~x,3 ~,4ot))-(
1-Aminomethyl-3-methyl-4-isopropyl-cyclopentyl).. acetic acid; [ 1 R-(!
cx,3a,4[3)]-(I-Aminomethyl-3-methyl-4-isopropyl-cyclapentyI)15 acetic acid;
[ 1 S-( 1
oc,3[i,~4d,)]-(1-Arninomethyl-3-methyl-4-isopropyl-cyclopentyl)acetic acid;
[!S-(la,3cx,4J3)]-(!-Aminomethyl-3-methyl.4-ten butyl-cyclopentyl~aeetxc
acid; 



2U [ 1 R-( 1 a,3 [i,4a)] ~( 1-Aminomethyl-3-m ethyl-4-tert
butylcyclopentyl)_ acetic acid; [ 1 k-( 1 ~x,3 a,4(i)]-( I
-Atninvmethyl-3~methyl-4-terc~butyl-cyclc~pentyl~acetic acid; f ! S-(1
a,3(3,4~)1-(I-Aminomethyl-3-methyl-4-tert-butyl-cyclopeattyl)~5 acetic
acid; [ 1 S-(1 cx,3a,4
J'3)]-(1-Aminamethyl-3-methyl-4-phenyl-cyclopentyl)-acetic acid; [ ! R-( 1
a,3 ~,4 a)]-( 1-Aminotnethyl-3-methyl~4-phenyl-cyclopo~tyl)-acetic acid; 3D
[ 1 R (1 a,3cx,4~)]-(1-Aminamethyl-3-methyl-4-phenyl-cyclopentyl)-acetic
acid;   WO ~9/~1$~4 PGTII199$11987b . -lo- ~ ? Jl..IN 2~ ( 1 S-( 10c,3
[3,40c)]-( 1-Aminometliyl-3-methyl-4-phenyl-cyclopentyl)-acetic acid;(1 S-(
1 a,30c,4(3)]-(1-Amindrnethyl-3-benzyl-4~methyl-cyclopentyl)-aceticacid;[1
R-( 1 a,3 ~i,4~)]-( 1-Arninomethyl-3-6enzyl-4-methyl-oyclopentyl)-acetic
.acid;[ 1 R-(
la,3oe,4~)]~(1-Aminornethyl-3-benzyl-4-methyl-cyclopentyl)-aceticacid;[ 1
S-( I a,~ ~,4a)]-(
1-~A.minomethyl-~-be~zyl-4-methyl-cyclopentyl)-acetic10acid;[ 1 S-(1
oe,3a,4~)]-( 1-Aminamethyl-3-ethyl-4-isopropyl-cyclopentyi).-acstioacid;[ 1
R-( I OC, 3 ~i,4oc)]-(
1-Arniziomethyl-3-ethyl-4-isopropyl-cyclopentyl)-aceticacid;15[ 1 R ( 1 a,3
oc,4 ji)]-( 1-Ami~umethyl-3-ethyl-~.isoprapyl-cyGldpentyl )-aceticmid;[I
S-(1 a,3
~i,4oe)]-(1-Aminamethyl-~-ethyl.~..isopropyl-cyclopentylj-aceticacid;[1
S-(1043u,~t(3)]-(1-Aminomethyl-3-tart-butyl-4-ethyl-cyclopentyl)-acetic20ac
id;[ 1 R-( 1 dc,3 (3,4a)]-(
1-Aminornetltyl-3-tart-butyl-4-ethyl~yclopentyl)-aceticacid;
[1lt-(loc,3~,4(~)]-(1-Aminomethyl-3-tent-butyl-4-ethyl-cyclope~tyl)-acetice
Cld;.25[1 S-(1
a,3(i,4ot)]-(1-Aminomethyl-3-tent-butyl-4-ethyl-cycloper~tyl)-aceticacid;[1
S~(1 ot,3tx,4~i)]-(1-Aminomethyl-3-ethyl-4-phenyl-cycldpantyl)-aceticacid;[
1 R~( 1a,3 ~i,4a)]-(
1-Arninomcthyl-3-ethyl-4-phenyl-cyclopentyl)-acetic30acid;   WU 99I~18~4
pCTl~1S98119876 . ~ ~ JUN ADC' [1 R-( 1 oc,3a,4~i)]-(
I-Aminomethyl-3-ethyl-4-phenyl-cyclopentyl)~acetic acid; [ 1 S-( I a,3
~i,4oc)]-( 1-Arninomethyl-3-ethyl-4-phenyl-oyclapentyl) acetic acid; 5
[1S-(lo~3a,4~)]-(1-Amino~nethyl-3-benzytw4-ethyl-cyclopentyl)-acetic acid;
[ 1 R-( 1 a,3 ~,4a)]-( 1-Aminornethyl-3-benzyl.4-ethyl-ayelapentylracetic
acid; [ 1 R-( 1 oc,3a,4p)]-( 1-.Aminotraethyl-3-benzyl-~.-ethyl-cyelopentyl
)-acetic 10 acid; [ 1 S-(10~,~ ~,4a)]-(1
~Amiaamethyl-~-benzyl-4-ethylcyclopentyl)-acetic acid; [ 1 S-( 1 ot,3
oc,~L(3)]-( 1-Arninvmethyl-3-tert-butyl-4-i sapropyl-cyclnpentyl ) acetic
acid; 15 [1 R-( 1 a,3 [i,~a)]-( 1
Amir~amethyl-3-tert-butyl-4-isopropyl-cyelopentyl) acetic acid; [1R(1
c~,3oc,4~))-(1.Aminamethyl-3-tert-butyl-4-isoprapy1-cyclopentyl)_ aC~tlC
aCld; [ 1 S-(1
~c,3~,4a)]-(1-Aminamethyl-3-tent=butyl-4-isopropyl-cyclopentyl) 



20 acetic acid; 1 ~-( 1 a,3 a,4~)J-(
1-Amirlomethyl-~-isopropyl-4-phenyl-eyelopentyl) acetic acid; [ 1 R-( 1
tx,'~~,da))-( 1-Arninomethyl-3-isapxapyl-4-phenyl-cyclapentyl~ acetic acid;
25 [1R-(Ia,~a,4[i)l-(1-Atninomethyl-3-isopropyl-4 phenyl-cyclapentyl}
acetic acid; [ 1 S-( 1 oe,3 (i, 4a))-( 1
Aminamethyl-3-isopropyl-4-phenyl-cyclopentyl) acetic acid; [1S-(1
a,3a,4(i)]~(1-Aminamethyl-3-berr~yl-4~isopropyl-cyGlapentyl) 30 acetic
acid;   wa 9~nisxa acfi~s~$n~s~s . -la- ~ 7 JUN ~~~2 [ l lt-( 1 oc,3
~i,4a)]-( a -Aminomethyl-3-herrayl-4-isopropyl-Gyclaperityl) acetlC SCICl;
[ 1 lt-( 1 at,3 a,43)]-( 1-Aminomethyl-3-benzyl-4-isopropyl-cyclopentyl)
acetic acid; S ( i S-( 1 a,3 (3,4tx)a-( 1
tAminomethyl-3-ben~yl-4-isopropyl-cyclopentyl)- , . acetic $cid; [ 1 S-( 1
a,3a,4 ~)~~.( 1-Aminamethyl-3-tent-butyl-phenyl-cyclopentyl) acetic acid; (
~ R ( 1 oc,3 ~,4ot)]-( 1-Aminomethyl-3-tent-butyl-4-phenyl-cyclapentyl) 10
acetic acid; ( 1 R-(1
tx,3oc,4~)]-(1-Aminamethyl-3-tert-butyl..4-phenyl-cyelopentyl) acetic acid;
[1 S-(1a,3[i,4tx)]-(1 Aminomethyi~3 tert-butyl-4-phenyl-cyclopentyl) acetic
acid; I 5 [ 1 R-( 1 a,3a,4~i)J-(
1-Aminomethyl-3-benzyl-4-tent-butyl-cyclopentyl) aCetlC aCld'y [ 1 S=( 1
c~.,3 (~,4d,)]-( 1-Aminomethyl-3-b~yl-4 tert-butyl-cyclopentyl} acetic
acid; [ 1 S-( 1 oc,3 tx,4~)]-(
1-Aminomethyl-3-benzyl-4-tent-butyl-cyelopeutyl) 2U acetic acid;
[llt-(1a,3~,4oc)l-(1-Aminomethyl-3-be,zyl-4 tent=butyl-cyclopentyl). acetic
acid; 



[a S-(1o~3~t,4~i)]-(1-Aminomethyl-3-k~enzyl-4.-ldhenyl-cyclapentyl)-acetic
acid; 25 [ 1 R-( 1 a,3 ~,4tx)]-(
1-Aminomethyl-3-benzyl-4-phenyl-eyclnpentyl racetic acid; ( 1 R-( 1 Cc,3
a,4~i)]-( 1-Aminomethyl-~-benzyl-4-phenyl-cyclopentyl)-acetic acid; [ 1 S-(
10t,3 ~,4dc)]-( 1-Amunomethyl-3-ben~yl-4-phenyl-cyclopGntyl)-a~eetic 30
said; (11t cis)-(1-Aminotnethyl-~-methyl-cyclopentyl)-acetic acid;
(IS-cis)-(l~Aminomethyl-2~methyl-cyclopentyl)-acetic acid;   ~ ~ ~ a N ~ao~
_~3(1R bans)-(1-Aminamethyl-?-methyl-cyclapentyl)-acetic acid;
(1S-traps)-(1-Aminamethyl-2-methyl-cyclopentyl~acetic acid;
(R~-(1-Aminamethyl-2,2-dimethyl-cycIopcrttyl)-acetic acid;
(S)-(1-Aminome'thyl-2,2-dirttcthyl-cyclapentyl)-acetic acid; 5
(1-Ami~amethyl-~"2s5,5-tetramethyl-cyclapentyl)-acetic acid; (1
ot,2~,5~)-(1-Attrsnamethyl-2,5-dimethyl-cyclapentyl)racetic acid; (2R,
SR.)-(1-Aminomethyi-2,5-dimethyl-cyclapctttyl)-acetic acid; (2S.
5S)-(1-Aminomethyl-'2,5-dimethyl-cyclopentyl)-acetic acid;
(1(~,,2cx,5a}-(1-Amin~amethyl-2,5dimethyl-cyclapentyl~acetic acid; 10 [ I
R-( 1 a,2ee,3 a)]-(1 Aminamethyl-2,3-dixnethyl-cyclopentyl)-acetic acid;
(llt-(la,2J3,3oe)]-(1Aminomethyl-2,3-diniethyl-cyclopentyl~acetic acid;
[IR-Vila,2oG,3~)]-(1-Aminomethyl-~,3-dimethy~l-cyclopentylracetic acid;
[1R,-(la,2j3,3(3)]-(1-Aminamethyl-2,3-dirnethyl-cyclopentyl)-acetic acid;
[1S-(la~2at,'hoc)]-(1-Aminamethyl-2,3-dimethyl-cyclopentylracetie acid; 15
[1S-(lat,2~,3ct)J-(I-Aminomethyl2,3-dinnethyl-cyclopenrylj-acetic acid;
[1S.(la,2tx,3~)]-(I-Atninomethyl-2,3-dimethyl-cyclopentyl)-acetic acid; [l
S-(1 oc,2~.3(i)l.( 1-Ami~amethyl 2,3-dimethyl-cyclapentyl)-acetic acid;
[1R-(lQC,2a,4ac)j.(1-Aminamethyl ~,4-dimethyl-cyclopentyl)-acetic acid; [ 1
S-(1 a,2o~,dtx)]..(1-Aminomethyl-2,4-ditnethyl-cyclopentyl)-,acetic acid;
20 [1R-(1 c~2c~4(3)3-(1-Aminomethyl-2,4-dimethylcyclopentyl)-acetic acid; [
1 S-(1 o~,2oc,4~)].(1 Amiaatnethyl-2,4-dimethyl.-ayclopentyl~acetic acid;
[llt-(1a,2~,4a)]-(1-Aminomethy1~2,4-dimethyl~yclopentyl~aaetic acid; [ 1
S-( 1 oc,,2~,4~c)].~(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-acetic acid;
[l R.-(1 ar,,2~,4(i))-(1-Amiaamethyl-2,4-dimethyl-cyclopentyl)-acetic acid;
25 and [ 1 S-( 1 a,23,4 f 3)].( 1
Aminamethyl-2,4-dimethyl-cyclopeatyl)-aGCti c acid. Cextain intermediates
ate useful in the preparation of tire catztpaunda of the invention:
(bans).(3,4-l~imethyl-cyclopentylidene)=acetic acid ethyl ester; 30
(traps)-(3,4..Dimetbyl-1-nitromethyl-cyclopentyl}-acetic acid;   14
(f)-{traps)-7,$-Dirnethyl-2-aza-spiro[4.4]xtaz~ane-3-one;
{71t,81.t)-7,$-I~~xt~ethyl-2-aza-spiro[4.4]nonane-3-one;
(I-Niiromethyl-cyclobutyl)-acetic acid ethyl ester; 2 7 J U N ~QDy
(cisltrans~(3R)-(3-Methyl-1-nitrornethyl-cyclopex~tyl)-acetic acid ethyl
ester; {cisltrans)-(7R)-7-Methyl-2-ax2~-spiro[4.4]nonane-3-one; 



(cis)-(3,4-Dimethyl-cyclopentylidene)-acetic acid ethyl ester;
(traps)-(3,4-Dimethyl-I-nitromethyl-cyclopentyl)-acetic acid ethyl ester;
(traps)-7,$-Dimethyl-2-aza-spiro[4.4]nonane-~-one;
(3-Senzyl-cyclabutylidene)-acetic acid ethyl ester; and
(ci$ltraps)-(3-l~enzyl-1-nitromethyl-cyclopentyl)-acetic said ethyl ester.
The term "lower alkyl" is a stzaight ar branched group of from 1 to 4
carbons. ~'he term "alkyl" is a straight or branched group of from 1 to 6
carbon atoms including but riot limited to mEthyl, ethyl, prapyl, n-propyl,
isopropyl, butyl, 2-butyl, tertbutyl, pentyl, except as where otherwise
stated. The benzyl and phenyl groups may be unsubstituted or substituted by
from 1 to 3 substituents selected from hydroxy, carba~cy, carboalkoxy,
halogen, CF3, vitro, alkyl, and alkoxy. Preferred are halogens. Since amino
acids are annphoteric, pharmacologically compatible Salts vcrhe~, R, is
hydrogen can be salts of appropriate inorgaxaic or organic acids, far
example, hydrochloric, sulfuric, phosphoric, acetic, oxalic, lactic,
citric, malic, salicylic, malonic, malefic, succinic, rnethanesulfanic
acid, and ascorbic. Starting from corresponding hydroxides or carbonates,
salts with alkali metals or alkaline earth metals, for example, sodium,
potassium, magnesium, or calcium are formed. Salts with quaternary ammonium
ions can be prepared with, far example, the tetramethyl-ammonium ion. The
carboxyl group of the amino acids can be esterified by kzto'wn means.
Certain of the compounds of the present invention can exist in unsolvated
forms as well as sohvated forms, including hydrated forms. In general, the
solvated farms, including hydrated forrr~s, are equivalent to unsalv'ated
forms and are intended t4 he encompassed within the scope of the pzesent
invention. Certain of the compounds of the present invention passers one or
more chiral centres and each may exist ire the R(17) or S(L) configuration.
The   15 ~ ~ ~u~ zaa~ prosent invention includes alI enantiomeric az~d
epimeric farms as well as the appropriate mixtures thereof According to
another errrbodiment of this invention fihere is provided the use of a
compound according to the invention for the preparation of a medicament fvr
treating a condition selected from the group consisting of epilepsy,
fainttxess attacl~s, hypokinesia, cranial disorders, neurodegenerative
disorders, depressiazz, anxiety, panzc, pain, neuzopathological disorders,
inflammation, gastrointestinal disorders and irritable bowel syndrome, in a
rnam~nnal) According to a further embodiment of this invention there is
provided a compound of the invention when used to treat a condition
selected From the group consisting of epilepsy, faintness attacks,
hypakinesia, cranial disorders, neurodegenerative disorders, depression,
anxiety, panic, pain, neurapathalogical disorders, inf'lamrnation,
gastrointestinal disorders and irritable bowel syndrome, in a nr~arn
Typically the mammal is a human. Mtl~ods and Materials Animals Male
Sprague-Dawley rats -(180-25Q g) were obtained froixr. Bantin anal
I~ingnrran, (Hull, 'C.T.I~.). Animals were housed in groups of 6 to 10
under a 12 hour lightfdark cycle (lights an at 7 hours, 0 minzttes) with
food and water ad libitr~zn. Carrageonan-induced 'thermal H~yperslgesi$ in
the Ra# Thermal hyperalgesia was assessed usaing the rat plantar test (Ugo
Basile, Ttaly) following a zoodified method of Hargreaves, et al., 1988,
l~.ts were ,habituated to the apparatus which consisted of three individual
perspcx boxes on an elevated glass table) A zoobile radiant heat source
located undez the table was focused onto the desired pave and paw
withdrawal latencies (pWL) recorded. 1~WL were taken 3 tinges for bath hind
paws of each animal, the mean of which represented. baselines for right and
left hind paws. At least 5 minutes were allowed between each pWL fox an
animal. The apparatus vvas calibrated to give a PWL of appra~imately I4 s.
Thero was an automatic cutoff point of 20 s to prevent tissue damage, After
baseline PWLs were determined, animals received an intxaplantar injection
of carrageenan (10Q p.T~ of 20 mglmL) into the right hind paw. PWLs were
reassessed following the sar~xe protocol as above 2-hour post-carrageenan
(this time paint represented the start o peak hyperalgesia) to ascertain
that hyperalgesia had developed. Test compounds were administered orally
(in a volume of 1 anL/kg) at 2.5 hours after carrageenan. P W~,s were
reassessed at various times aver dnig administration.   i5a 2 7 J U h~
~~~y~~ A Model of auticonvulsoat Effreacy and protocol for ~1~A~ Test:
Pxev~entio~ of Audiogenic Seixtrres in DBAI2 Mice Met>xocls   WO 99~18~4
-16 



All procedures were carried out in carnpliartce with tho ~TIH Guide for the
bare arid l,lse of ~aborataty Animals under a protocol approv,~d by the
Parke-Davis Animal 'Use ~ammitt~ee. Male pBAh mice, ~ to 4 weeks old, were
o'htained from Jackson ~.aborataxie5, $ar Harbour, ME. Immediately before
anticonvtylsant testing, mice were placed upon a wire mesh, 4 inches Square
suspended from a steel rod, The squ$re was slowly inverted through 1 SO
degrees and mice obser~cred far 30 seconds. ,Any mouse falling from the
wire mesh was scored as ataxic. Mice were placed into an enclosed acrylic
plastic chavmber (21 cm height, 10 approximately 30 rm diameter) with a
high-frequency speaker (4 cm diameter) in the center ofthe top lid. An
audio signal generator (Pxatek model B-$10) was used to gmduee a continuous
sinusoidal tone th2~t was swept linearly in frequency between $ kHz and 16
kHz once each 10 rr~ec. The average sound pressure level (SPL) during
stimulation was approximately 1 a0 d$ at the floor of the chamber. 15 Mice
were placed within the chamber and allavved to acclimatize for 1 minute.
L~$A/? mice in the vehicle-treated group responded to the sound stimulus
(applied until tonic extension occurred, or far a maximum of ~0 seconds)
with a characteristic seizure sequence consisting of wild running followed
by clonic seizures, and later by tonic extension, and firmly by respiratory
.arrest and death in 20 $0fo ar more of the mice In vehicle-treated mice,
the entire sequence of seizures to respiratory arrest lasts approximately
15 to 20 seconds. 'Ihe incidence of all the seizure phases is the
drug-treated and vehicle treated mice was recorded, and the occurrence of
torrie seizures were used for calculating anticonvutsant E175p values by
prabit analysis, Mice were used only Z5 once far testing at each dose
point. Groups of I~l:3Af2 mice (n = 5-10 por dose) were tested far
sound-induced seizure responses 2 hours (previously determined time of
freak effect) after gsven drug orally. All drugs iri the present study were
dissolved in distilled water arid given by anal gavage in a volume of 10
mLlkg of body rweight. compounds that are insoluble will be suspended irr 1
>P'C~lUS9$J19876. 30 carboxymethocellulose. i7oscs are expressed as weight
of the active drug moiety.   WO 991A$24 >Zesults -17 She dose-dependent
suppression of sound-induced tonic seizures in 5 to DBA/2 mice was tested,
and the corresponding ~l~~p values are shown in Table 1. The present
results show that the campouuds oFthe invention liven orally cause
db5e~related anticonvulsant effects ire a sound susceptible strain (I~BAl2)
of mice, confirming previous data showing anticonvulsant a~etivity in other
models of experixt'aental epilepsy. The effective dosages of dntgs in this
model are lowex than those in the maximal electroshock te$t, confuzning
that ~$AI2 rnice are a sensitive model for detectizag artticonvulsant
actions. TABLE 1 Carrageeaan Induced ThermalD$A/2Hyperglge~ia in the
RatAudiogerucMpt~SeCompound Structure 1C50 (p,M) /o MPE' 1 hr % MPB' 2 hr%
Protretedat cc2fi 3 a $m Om~8 ~ 30 



~ll~g binding site3 a~gJlcg p0 Aminamethyl3,4-dimethylcyclopentyl~ acetic
acid hydrochloride (~')-(TranS~~1 _ Amf~omethyl3,4-dimethy1cyclopentyl}.
acetic acid hydrochloride
(-)-(ctan$)-(1Aminomethyl3,4-dimethylcyclopenry!)acetic grid hydrochloride
(cishraas)-(3Rr (1-Aminamet~yl3-mathylcyclopenty!}. ~CBtIC aCld
ltydro~chlarida HGtHZN CO~H HCtli,N G~,H _ ., NCLH~N OZH 5^ 0.0.34 0.022
1.0 U.0$8 72 1U9 67 PGTlrl~98119876 , 11~ 53 100 1U0 1b0   wo ~n~sza
FGTIUS98J19876 . -1$- 2 ? J U N Z~~ TABLE 1 (cr~nt'd) GarraSeensn Induced
ThtrmalbEA/2FEyperaige~iain the RatAudiagenicMouseCompound Structure 1C0
(~M) % M1'E" 1 hr% MPE' 2 hr% Protectedat oc~$ posrdose (~postdose (k~1 hr
pastdose30 m~kg PO30 mglkg PO30 mglkg t'Obindin~site (mans)-(1- m,a,N ca~H
o.14 -7 -2 100 _ . ~tminomiethyl 3,4-dimethylcyciopentyl)acetic acid
hydrochloride (1-Arnlaomethyl- H~~H~N 0.58 4 4 20 (3 hours tyclobutyl)-
pastdose) acetic acid hydrochloride (cisluans)-(1- HcLH~N co_~ ~.IO O O
rrottested J~nninomcthyl-3 benzyltyciobutyi}acetic acid pb hydrochloride `
MPE: maximum possible effect - set as bastline valum prior to ueatrnem with
carrageenan. The radioligand binding assay using [~H]gabagentin and the
ot~S subtrnit 



5 dtrived from porcine brain tissue was used ("The Novel Anti-convulsatlt
~rug, Gabapentin, Binds to the a~5 Subunit of a Calcium Channel", Gee N. et
al., ~: Biological C~rerxnstry, in press). The compounds t~f the invention
show good binding aft-tnity to the a~& subunit. Gabapentin (Neurontin~) is
about 0.10 to 0.1 Z ir.M in this assay. Sixlce the compounds of the instant
inrrention also bird to the subunit, they are expected to exhibit
phatrnacalogic properties cotxlparable to gahapentin_ Four example, as
agents for convulsions, anxiety, and pain. 10 ThE compounds of the
anvemiori are related to Neurontin~, a marketed drug effective in the
tweatment of epilepsy. Neurontinc~l is 1-(atxyinomethyl) cyclohexaneacetic
acid of structural formula   WO 99/~1$~4 rr~I~ eo~H The compounds of the
invention are also expected to be useful in fife treatment of epilepsy. ~ 7
J U N ~QO~ The present invention also relates to therapeutic use of the
compounds of 5 the mimetic as agents for neurodegenerative disorders. Such
neuradegenerative disorders are, for example, Alzheimer's disease,
Hurrtington's disease, Parkinson's disease, and Arnyotrdphic Lateral
Sclemsis. The present invention also covets treating rieurodegenerative
disorders termed acute brain injury. These include but are rant limited to:
stroke, head 10 trauma, atxd asphyxia. Stroke refers to a cerebral vascular
disease and may also be referred to as a cerebral vascular incident (~'VA]
and includes acute thromvbaembalic stroke. Stroke includes both focal and
global ischemia. Also, included are transient cexebral ir"chemic attacks
and other cerebral vascular problems accompanied by 15 cerebral ischemia
such as in a patient undergoing carotid endarterectomy specifically or
other cerebrovascular or vascular surgical procedures in general, ar
diagnostic vascular prc~cednres including cerebr$1 angiography and the
like. lather incidents are hoed trauma, spinal cord trauma, or injury Pram
general anoxia, hypoxia, hypoglycemia, hypatension as well as similar
injuries seen 20 duoring procedures from embole, hyperfusion, and itypoxia.
The instant invention vvauld be useful in a rangd of incidents, for
example, during cardiac bypass surgery, in incidents of intiaeranial
hemorrhage, in perin~rtal asphyxia, in cardiac an-est, and status
epileptiGUS. A skilled physician will be able to determine the appropriate
situation in 25 which subjects are susceptible to or at risk of, for
example, stroke as well as suffering from stroke far adnninistratian by
methods of the present invention. The compounds of the invention are also
expected to be useful in the 



PCTlUS98119876 . treatment of depression. Depression can be the result of
organic disease, secondary to stress associated with personal loss, or
idiopathic in origin. There is a   WO 991x1824 PG"fII1S981y 87b . -2U ~ 7 J
U N 200 strong tendency far familial occurrence of game forms of depression
suggesting a mechanistic cause for at lest some farms of depressitrn. The
diagnosis of depression is made primarily by quantification of alterations
in patients' mood. These evaluations of mood are gen~erxIly performed by a
physician or quantified 5 by a neuropsychologist using validated rating
scales, such as the Hamilton . L)epressiotr Rating Scale ox the Brief
Psychiatric Rating Scale. Nutxteraus other scales have been developed to
quantify and measure the degree of mood alterations in patents with
depression, such as insomnia, difficulty with caneentration) lack of
energy, feelings of worthlessness, and guilt. 'Iltc standards 10 fat
diagnosis of depression as yell as all psychiatric diagnoses are collected
in the Giagnostlc and Statistical Manual of Mental l~ist~rders (Fourth );
dition) referred to as floe 1?SIvI-IV-R manual published by the Amerio~
Psychiatric Association, 1 Q94. GA$A is an inhibitory neurotransmitter with
the central nervous system. 15 Within the general context of inhibition, it
seems that .r'rABA-mimetics will decrease or inhibit cerebral function and
W 11 therefore slow function and decrease mood leading to depression. The
eompottnds of the instant invention may produce an anticonvulsant effect
through the increase of newly created GABA at the synaptic junction. if 2D
gabapentin does indeed increase f'xABA levels or the effectiveness of GAGA
at the synaptic junction, then it could be classified as a GABA-mimetic and
might decrease or inhibit cerebral function and might, therefore, slow
function and decrease mood leading to depression. The fact that a GAGA
agonist or GAGA-mimetic migf~t work just the ~5 opposite way by increasing
mood and thus, be an antidepressant, is a anew concept, dif~'erent from the
prevailing opinion of GABA activity heretofore. The compounds of the
instant invention ate also expected to be useful in the treatment of
anxiety and of panic as demonstrated by means of standard pharmacological
procedures.   WO ~91Z18Z4 MATERIAL AND METHl717~
Carraaeenig-lnduced~peral~esia ~ fi ~uN ~a~r Nociceptive presstu~e
thresholds were measured in the rat paw pressure test using an
analgesymeter (Randal!-Sellitto Method: Randah L.D., Sellitto J,J., 5 A
method for measurement of analgesic activity on inflamed tissue. arch. Int.
Pharmacodyn., 1957;4:4Q9..419). Male Sprague-Dawley rats (70-90 g) were 



trained on this apparatus before the test day. pressure was gradually
applied to the hind paw of each rat and nociceptive thresholds were
dete~nmined as the pressure (g) required to elicit pxw withdrawal. ~4,
cutoff point of 2S0 g was used to prevent 1 p any tissue datriage to the
paw. On the test day, two to three baseline measurements were talten before
animals were administered 100 p,L of 21o camageenin by intraplanxar
injection into xhe righx hind paw. Nocieeptive thresholds were taken again
3 hours after carrageenirr to establish that animals were exhibiting
hyperalgesia. Aaimals were dosed with either gabapentin (3-300 mg/kg,
s.c.), 1 ~ morphine (3 mg/kg, s.c.), or saline at 3.5 hours after
carxageerain and nociceptive thresholds were examined at 4, 4.5, and 5
hour$ post-carra8eenin. Semicarbazide-Induced Topic Seizures Toziic
sei2u~res in mice are induced by subcutaneous administration of
semiearbazide (75Q mglkg). The latency to the tonic extension of foaepaws
is 20 noted. Any mice not convulsing within 2.0 hours after semicarbazide
are considered protected and given a maximum latency score of 124 minutes.
Ani als Male flooded Lister rats (200-250 g) are obtained from lnterfauna
(Huntingdon, UK) and male TO mica (20-25 g) are obtained from Bantin atld
2~ Kirtgmart (Hull, IJK). Both rodetlt species are housod in groups of six.
Ten ~ommdn Marmosets (Callithrix Jacchus) weighing between 280 and 3G0 g,
bred at Manchester University Medical School (Manchester, UK) are housed in
pairs. All animals are housed under a 12-hour lightldark cycle (lights On
at 07.00110ur) PC'ffU5981198'J6 . and with food and water ad libitum.   W~
99/Z181A -2~~ Drug Adrnjinistration U ~ ~~~t Drugs are administered either
ir~traperitoneally (iP) or subcutaneausly (SC) 40 minutes before the test
in a volume of 1 ml.Ikg fax rats and marmosets arid 10 mlJkg fox mice. 5
douse I,i,~htll~ark Box The apparatus is an open-tapped box) 45 cm long, 27
cm wide, and ~7 cm high, divided into a small (2J5) and a large (3I5) area
by a partition that extended 20 crn above the walls (Costah B., et al.,
Lxploration of mice in a black and white ba~c: validation as a model of
anxiety. Pharmacol. ~~ochem. Behav., 1 U 1989;32a77785). There is a 7.5 x
7.5 cm opening in the center of the partition at floor level. The small
carnparhnent is painted black and the large comp~t white. The white
compartment is illurnireated by a 6U-~ tungsten bulb. The laboratory is
illuminated by red Ii~,ht. Each mouse is tested by placing it in the center
of the 15 white area and allowing it to explore the novel environment for 5
minutes. The time spent in the illurniuated side is measured (~ilfoil T.,
et ah) Effects of 



a~.xialytio and stnxiogenie drug$ on explQ~tory activity in a simple model
of anxiety is raiee. NeuraPharnracol., 1989;28:9U1-~5). list Elevated X~-
Daze 20 A standard elevated X-maze (Handley S.L,, et al., Effects of alpha
adrenoceptor agonists and antagonists in a maze-exploratio model of fear'
motivated behavior. Naunyn-Schiedeherg's Arch. Pharracol. ( 1984;327:1-5)
was automated as previously de$cribed (Field, et al., Automation of the rat
elevated X-maze test of anxiety.11r. J. Pharmacal.,1991;1 d2(Suppl):3 U4P).
The a~nima~s 25 are placed an the center of the X-maze facing one of the
open arms. For detennitung atrxiolytio effects the entries and time spent
on the etrd half sections of the open arms i5 mcastu~ed during the 5-minute
test period (Costall, et al., Use of the elevated plus maze to assess
artxiolytic potential in the rat. Br. J_ Pharmacol., 1989;96(Suppl);312P).
fC'TIIJ89SI1~87d .   'WO 99IZ18~4 Marrnosel bIuman Threat Test 2 7 JUN ZOt
The total number of body postures exhibited by the animal towards the
threat stirnulu~ (a htunan st2tnding approximately U.5 m array from the
marmoset cage and staring into the eyes of the marmoset) is recorded during
the ~-minute 5 test period. The body pastures scored are slit stares, tail
postures, scent marking Qf the cagelperches, piloerection, xetreats, and
arching ofthe back. Each animal is exposed to the threat stimulus twice on
the te$t day before and abler drug treatment The dlffcrence between the two
scores is analyzed using one-way analysis Qf variance followed by
Iaunnett's t test. All drug treatments are carried 10 out SC at lea$t 2
hours sft~r the first (control) threat. The pretreatment time for each
compound is 4p minutes. tat Conflict Test Rats are trained to press levers
for food reward in operant chambers. Tha schedule consists of alternations
of four 4-minute unpur~,shed periods on variable 15 interval of 30 seconds
sigtxaled by chamber lights on and three 3-tnittute punished periods on
fixed ratio 5 (by footshock concomitant to food delivery) signaled by
chamber lights off. The degree of footshock is adjusted for each rat to
obtain approximately 80~~o to 9D% suppression of responding in comparison
with unpunished resparrding. Rats receive saline vehicle on traitxing days.
2D The compounds of the instant invention are also expected to be useful in
the treatment of pain and phobic disorders (Am. J. Pain Martrxg., 1995;
5:7-9). The compounds afthe instant invention are also expected to be
useful in treating the syntptvma of nlariic, acute or chronic) single
upside, or recurring. They are also expected to be useful in treating
and/or preventing bipolar disorder ~5 (United States PatentNumbex
5,510,3$I). Models of Irritable $owel Syndrotrie TNBS-Induced Chronic
Visceral Allodynia In hats 



lnjeations of trinitrobenzene sulfonic (TNBS) into the colon have been
found to induce chronic colitis. In humour, digestive disorders are often
associated ~p with visceral pain.1n these pathologies, the visceral pain
tlv'eshald is decreased PGTIIJS~8I1987~ . indicating a visceral
hypersen$itivity. Consequently, this study v~ras designed to   wa ~~niaz~
pcrn~,rsgsn~$~~ . z 7 ~ a ~ 2~a, evaluate the effect of injection of TNBS
into the colon on visceral pain threshold ire a experimental model of
colanic distension. Materials and Methods Animals and xurgery 5 lVlale
Sprague-Dawley rats (3avier, Le Genest-~t llse, France) weighing 340-400 g
are used. The animals are hauled 3 per cage in a regulated environment (20
t 1 C, 50 t ~% humidity, with light 8:00 stn to 8:00 pro). 'finder
anesthesia (ketamine $0 mglkg i.p; acepromazin 12 mglkg ip), the injection
of TNBS (50 mglkg) ar saline (I.5 mLJkg) is perFoxmed into the proximal
colon (1 cm from 10 the ceeum). After the surgery, animals are individually
housed iz~ polypropylene cages and kept in a~ regulated environment (20 t 1
C, 50  5% humidity, with light 8;00 am to 8:00 pen) during 7 days.
Experimental procedure At Day 7 after TNBS administration, a balloon (5-6
cna length) is inserted 1. 5 by anus acrd kept in position (tip of balloon
5 aru from the anus) by taping the catheter to the base of the tail. The
balloon is progressively inflated by step of 5 mm Hg, from 4 to 75 mm Hg,
each step of inflation lasting 30 seconds. leach cycle of colonic
distension is controlled by a standard lyarostat (ABS, St-Did, France). The
threshold corresponds to the pressure which produced the $rst 20 abdominal
contraction and the cycle of distension is then dxseontinued. 'fhe colorric
tlueshold (pressure expressed in mm Hg) is determined after performance of
four cycles of distxnsion on the same animal. Determination of the activity
of the compound Data is analysed by comparing test compound-treated group
with TNBS 25 treated group and control group, Mean and sem are calculated
for each group. Tlte antialladynic activity of the compound is calculated
as follows: Acti~rity (%) _ (group ~ - group '1~ ! (firaP A ' group T)
Cxraup C: mean of'the colanic threshold in the control group Group T: mean
of the colonie threshold in the TNBS-txeated gra~up   WO 9~t~18~4
PCTNS98111$76. _ ~ ? JUN Q06 Crraup A: mean of the colvnic threshold in the
test compound-treated group Statistical ~rralysis Statistical sigtuficanGe
between each group was determined by using a 5 one-way ANOVA followed by
~tt~dent's unpaired t-test. I?ifferences wexe considered statistically
significant at p <0.05. Compounds 



TN$S is dissolved in EtOH 30Jo and injected under a volume of 0.5 r~LJrat.
TN$S is purchased Exam Fluka. ~ 0 Oral administration of the test compound
or its vehicle is perfo~rned 1 hour before the colonic distension cycle.
The compounds of the present invention can be prepared and administered in
a wide variety of oral and parenteral dosage forms. Thus, the corr~pounds
of the present invention can be administered by xnjeetion, that is,
intravenously, 1 ~ intramuscularly, inlracutaneously, subcutaneously,
intraduodenally, or intraperitoneally. Also, the compounds of the present
invention caa be arJministered by inhalation, for example, intranasally.
Additionally, the compounds oaf the present invention can be administered
trarlsdermally. It will be obvious to those skilled in the art that the
following dosage forms may comprise 20 as the active compQ~nt, either a
compound of Formula 1 or 1 A or a corresponding pharmaceutically acceptable
salt of a Compound of Formula 1 ar 1 A. For preparing pharmaceutical
corraposltiatts from the compounds of the present invention,
pharmaceutically acceptable carriers can be either solid or 25 liquid.
Sc~Iid farm preparations include powrders, tablets) pills, Capsules,
cachets, suppositories) and dispersible granules. A solid carrier can be
one or more substances which may also act as diluents, tlavorlng agents,
binders, preservatives, tablet disintegrating agents, or an encapsulating
rrxaterial. In Qowders, the carrier is a finely divided solid which is iri
a mixture with 3U the finely divided activa component.   'WU 99~1B~d
PCfIr1S98J19876. ~ ~ ,1 U lV 2(~~ In tablet, the active component is mixed
with the carrier having the necessary binding properties in suitable
proportions and compacted in the shape arid size desired. The powders arid
tablets preferably contain from five or ten to about 5 seventy percent of
the active compound. Suitable criers are magnesium . carboytate, magnesium
steatite, tale, sugar, lactose, pectin, dextrin, starch, gelatin,
trrxgacanth, rnethylcellulose) sodiuttn carboxymethylcellulose, a low
melting wax, cocoa batter, and the like. The term "preparation" is intended
to include the formulation of the active compound with encapsulating
material as a carrier 10 providing a capsule in which the active component
with or without other carriers, is surrounded by a carrier, which is thus
in association with it. Similarly, cachets and lozenges are included.
Tablets, powders, capsules, pills, cachets, and lozenges can be used as
solid dosage forms suitable far oral administration. For preparing
suppositories, a law melting wax, such as a mixture of ~'xtty 15 acid
glycerides or cocoa butter, is first melted, and the active component is
dispersed homogeneously therein, as by stirring. 'I~e molten homogenous
mixture is then poured into convenient sized molds, allowed to cool, and
thereby to solidify. Liquid form preparations include solutions,
suspension, and emulsions, 20 for example, water or w$ter 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, flewors, stabilizing and ~5 thickening
agents as desired. Aqxxeous suspensions suitable for oral use can be made
by dispersing the finely divided active component in water with visoous
txlaterial, such as natural or synthetic gums, resins, methylcellulose,
sodium carboxxraethylcellulose, and other well-known suspending agents. 



~b Also included are solid farm preparations which are intended to be
converted, shortly before use, to liquid form preparations or oral
administration. Such liquid forms include solutions, suspensions, and
emulsions. These preparations may contain, in addition to the active
comvonent calorants_ ~lavars   wa ~9rx~pcarrus9sn~s~s . ~ 7 JUN 20~
stabilizers) buffers, artificial and natural sweeteners, dispersants,
thickeners, solubilizing agents, and the like. The pharmaceutical
preparation is preferably in unit dosage fottn. In such farm the
preparation is subdivided iota unit daces containing appropriate 5
quantities of the active component. T'he unit dosage form can be a packaged
, pregaratian, the package containing discrete quantities of preparation,
such ~ pocketed tablets, calrsules, and powders in vials or ampoules. Also,
the unit dosage farm can be a capsule) tablet, Cachet, ar lozenge itself,
or it can be the appt~apriate number of any of tlxese in packaged form. 10
The quantity of active component in a uxtit dose preparation mxy be varied
or adjusted from 0.1 mg to 1 g according to the particular application and
the potency of the setive component. In medical use the drug may be
administered three times daily as, for example, capsules of 1 DO or 300
rr~g. The cornpasitian can, if desired, also contain other compatible
tlxerapeutic agents. 15 In therapeutic use, the compounds utilized in the
pharmaceutical method of this invention are administered at the initial
dosage c~f about 0.01 mg to about 1 ~JO mg/kg doll ly. A daily dose range
Qf about 0, (! 1 rng to about 100 mglkg is preferred. The dosages, however,
rnay be varied depending upon the requirements of the patieat, the sevezity
of the condition being tyreated, aind the compound being ~0 employed.
Determination of the proper dosage fox a particular situation is within the
skill of the art. ~'reneially, treatment is initiated with smaller dosages
which are less than the optimum dose of the compound. Thereafter, the
dosage is increased by small increments until the optimum elect under the
cixcumstarices is reached. Por convenience, the total dail~r dosage may be
divided and administered i~a 25 portions during the day, if desired.   WQ
991~t$Z4 General Synthetic u~chemes Compaund5 HG2C NH2 R8 R1 R7 R2 and b`'~
R3 k R$ R4 R~ 4r'~ ~ R~ Rl~r R'10 R12 R,11 1 1A fGTN598119876 . ~ 'l JU~I
?t'~~ ~rherezn R1-R1`i may be selected independently from: hydrogen,
straight 5 10 



15 or branched alkyl of from 1 to 6 carbon ataxns, phenyl, benzyl,
tlnorine, chlorine, bromine, hydroxy, hydroxymethyl, amino, aminomethyl,
triflnoramethyl, -ORl S, where R15 may be straight oz branched alkyl of
from '1 to 6 carbon atoms, phenyl or ben2yl, -C02H, CO2R15, -CH2C42H,
-CHZCC7zR15. ~t.l-RS rc~y not a11 be hydrogen can be made by the following
.methods. Hoth the 4- end 5-membered ring com~raunds may be synthesized by
the routes outlined below for the 5=membered ring system. The compounds
claimed may be synthesized, for example, by atilizin,g the general st~tegy
(General Scheme 1) outlined by G. Grl~ths et al., Helv. Chim. .tctc~,1991;
74:309. ,Altematiwely, they may also be made as shown ( Gral Scheme 2),
analogously to the published procedum for the synthesis of 3-oxo
2,8-diaz~spiro[4,5]deeane 8-carboxylic acid text butyl ester (P. W. Smith
et ai., J. Merl Chem,,19g5;38:3772). The compounds may also be synthesized
by the methods outlined by .~x_ Satzinger et al., (Grer Offers 2,4d0,891; t
1S 4,024,175, 2ind fixer Otyen Z,611,690; US 4,152,326) (C~et~eral Schemes
3 and 4). The compounds may also be synthesized by the route 2t~ audined by
G. Griffiths et al" ~~lv. Chim. Acta, l991;74:309 (General Scheme 5).   5
wo ~9aisa~ P'CTnJS9$119$'76 . 0 R (iii) NC CO~Et I NC R R HN OEt p~Et NC NG
tt~ R R i-ICl HN (y) (vi) R ~ 7 JUN ~OQ2 (i) Ethyl cyanoacetate) pi~eridine
(Cope et al., J. Am. ~h~m. Soe_,1941;63:3452); (ii) Na.CN, EtDHIH~O; iii)
EttaH, HCI; (iv) HxQIH'~; (v) H~, Rh/C, lvle4ki; (vi) ~iCl. _29_ general
Scheme ~    WO 99~218~A -~o General Scheme 2 C~~Me O~N CO~Me O (i ii O (iu)
tt. ~-TGiH~N CO~H (iv) R 



PCfJUS981I9$~6 . ~ ~ JUN ~0~ (i) Ph3P`~-CH~4~Me; (ii) Me~IO~, 1.,
i,3,3-tetra~tnethylguanidine; (iii) T~.aney nickel, EtCIHII~~~; (iv) HCI.
wo ~~~2md -~ tGeneral Scheme 3 () Q N O ~l~ NC C R R HOC Ct~~II N (iii R
(iii) MeOZC NOO Me02 CO~H ~ O O (v) (iv] R R I~ (vi) HOC NHS R
~t~rnrs9sr~~s7~ , (i) Ethytcyanaacetate, ammonia. then H3t`1+; (i't)
H2SC74; (iii) Ac~O; (iv) Meath; (v) Cwtius Reaction; (vi) HCI, HBO then
avian excnge.   wo 9~rzieza -32General Scheme 4 H s t~ N O (1~) " N~ CN k R
~SO2C6H5 N, O (v) (vi) Meo~c 0~3 O N R (vii) ~cTms~sri ~~~s , 7 JUN 20u HOC
Co~H (ii-~-~ 1~. (iii) O o O (iv) R (i) ~thylcyaxlo~cetate, ammonia then
H3o'~; (ii) HZSOq.; (iii) 1~c~0; (iv) HzNOH; (v) PhS~2Cl; (vi) EtgN, MeoH;
(vii) H~1, H2o then Lion exchange.  



WO 991Z1$24 -33 General Scheme 5 C(7.~Et a (ice (xi R R HN GEn NC (111)
(lY) CN NC R ~ZEn NC T~~N aZH (v) R S (i) Ethy1 cyanoacetate, piperidine
(Cape et al., J; .4n1. Chem. Soc., 1941;6:3452); (ii) N~.CT~I, EtOH/H~O;
(iii) HnOH, HCI; (iv) H2QIH~; (v) H2, RhIC, MeGH. The following examples
are illustrative of the instant inventit~n; they are not intended to Iimit
the scope. In Exannples 1 to ~, the first step involves the conversion of a
cyclic ketane 10 to an a,~i-unsaturated estex 2 via uae of a
trialkylphasphonaacetate or art (alkaxycarhanylmethyl)triphenylphasphonium
halide and a base, such as sodium hydride, potassium hydride) lithium- or
sodium- ox potassiumhexamethyldisilazide, butyllithium ar potassium
t-butaxide in a solvent such as tetrahydrafurani, dimethylformamide,
diethylether or dimetk~ylsulfoxide at a suitable temperature in the range
from -78C to I00~. The second step involves reaction afthe
ot,[3-unsaturated ester 1 with 1 S nitramethane and a suitable base such
a.s tetrabutylammonium fluoride, p~'1'III~98119a7b . tetramethylguanidine,
1,S-diazabicyola(4,3,0]nan-5-ene)   W~1991~t824 -34 PCTIU598/19$76 .
1,$-diazabicyclo[S,4,0]under-7-eve, a sodium or potassium alkoxide, sodium
hydride or potassium fluoride in a solvent such as tetrahydrofuran,
diethylether, dimethylformamide, dimethylsulphoxide, benzene, toluene,
dichloramethane, chloroform or tetrachloromethar~e at a suitable
temperature In the range ~xQm 5 l~ 



15 -2QC to 100G". The third step involve$ ~talytic hydrogeri.ation of the
vitro mof ety of 3 using a catalyst such as Raney nickel, palladium on
tharcaal or rhodium catalyst or other nickel or palladium cataining
catalyst in a. solvent such as methanol, ethanol, isopropanol, ethyl
acetate, acetic acid, 1,4-dioxane, chloroform or diethyl ether at a.
suitable temperature in the range from ~0'C tc~ 80C. The fourth Step
involves hydrolysis of lxctarn 4 using hydrochloric acid and tray also
utilize a ca-solvent such tetra~hydrofuran or 1,4-dioxane or other such
nnert water miscible solvent apt a suitable terraperature in the range from
20C to reflux. E7~AMpL1~ 1 O w t1) ~x~ (1V) (ii) Q I11) HN (4) ~4~'
Reagents: (i) Tniethylghosphonoacetate, NaI~; (ii) MeiVfa,~,Bu4N+F'; (iii)
I-i2, Ni; (iv) H~1      WO 991A824 -35 PCTII1~98119$Tb . ~ ? JU N 2t'G,
Synthesis of (trans)-(3,4-Drmethyl-cyclopentyliaene)-acetic acid ethyl
e$ter (2) NaH (fi0Jo dispersion in oil, 737 mg, 18.A2 moral) was suspended
in dry tetrahydroft~ran (50 mL) and cooled to 4C. Triethylphosphonoacetate
(3,83 mL, 19.30 mmol) was added and the rtxlxture stirred at 0C for 15
minutes. fhe 5 ketone (1) (I.965 g,17.54 moral) in THF (10 mL) was then
added and the mixture allowed to warn to roam temperature. After ~ bouts,
the mixture was partitioned between diethyl ether (20p mL) and water ( 150
mL). 'The arg~nic phase was separated, washed with brine, dried (NIgS(~4)
and the solvent rerrioved in vacua. The residue was purified by flash
chromatography (silica, ethyl a~cetate:heptane 10 1:9) to give 3.0I g (94%)
of (a) as a colorless oil. I H LIMR 40b MHz (~DC13): $ I .Ol (3H, d, r = 6
Hz), 1.03 (3H, d, J = G Iiz), I .26 (3H, t, ,J = 7 Hz),1.49 (2H, m), 2.07
(1H, m), 2.Z4 (1H, m), 2,61 (1I-~, m), 4.I3 (?I-I, q, J = 7 Hx), 5.72 (1 H,
$). MS (~l+) mIG: I 83 ([IViH'~'], 18%). 15 Synthesis of
(tram)-(3,4~Dimethyl-I-nitroynethyl-cychppentyl)-$cetic acid ethyl ester
(3) The unsaturated ester (2) (2.95 g, 16.2 moral) wa_s dissolved in
tetrahydrofuran (10 mL) and stirred at 70C with nitromethane (1.9 rtxL,
35.2 moral) and tetrabutylamxttanium fluoride (I .0 M in tetralrydrofurara,
22 mL, 20 22.0 moral). After 6 hours, the mixture was cooled to room
temperatru,e) diluted 



with ethyl acetate (50 mL), and washed with 2N HCl (30 tziL) followed by
brine (50 mL). The organic phase was collected, dried (MgSp4) $nd floe
solvent removed in vacuo, 'fhe residue was purified by #lash chromatography
(silica, ethyl acexaxe:heptane 1:9) to give 1.I52 g (~~!o) of a clear ail.
25 1H NMR 400 MHz (CbCl3): ~ 0.98 (6H, d, J = 6 Hz), 1.I O-1.39 (5H,
m),1.47 (2~-i, m),1.87 (lla, m)) 2.03 (1H, m), 2.57 (2H, AHq, J =16, 38
Hz), 4.14 (2H, q, J = 7 Hz), 4.61 (2H, ~lBq, J =1 Z, 60 Hz). M~ (ES-i-)
mle: 214 ([MH+], 8%). IR (film) v cm-1: 1186,1376, 1549,1732, 2956.   ~vt~
~~niaza -36 Sythesis of (~)-(tram)-7,g-~im~thyl-spiro(4.4]nonan 2-one (4)
~c.~rnrs~sn~g~s . ~ 7 JAN 2DDZ The nitroester (3) (1.14 g, 4.7 mural) was
dissolved in methanol (50 mL) and shaken over Raney nickel cai~lyst under
an ~trnosphere of hydrogen (40 psi) ~t 30C. After 5 hours, the catalyst was
removed by ~Itratian thrau$h celite. Tlte 5 solvent was removed in vacuo to
give 746 zng (951) of a pale yellow ail which solidified on standing. 1 H
NMI~ 400 MHz (Cr7C13): $ 0.98 (6H, d, J = 6 Hz), 1.32 (21-i, m), 1.46 (211,
m), 1.97 (2H, m), 2.27 (2H, AB4, J =16, 27 Hz), 3.23 (2~I, s), 5.62 ( I H,
br s). MS (~S+) m/e: I68 ([MH+], I00%). 10 IR (film) V cm`I: 1451,16$I,
171a 2948, 319f. Synthesis of
(t)-(traps)-(1-Aminomethyl-3,4-dimethyl-eyclopentyl)..acetic acid
hydrorbloride (5) The lactam (4) (734 mg, 4.40 mmol) was hosted to reflex
in a mixture of 1,4.dioxan (5 mL) and 6N HCl (15 mL). A#~er 4 hours, fife
mixture was cooled to 15 room temperature, diluted with water (20 mL), and
washed with dichlorometh~ne (3 x 30 mL). The aqueous phase was collected
and the solvent removed in vacuo. The residue was triturated with ethyl
acetate to give f 7S mg (69%) of a white solid after co1lecti,an sad
drying. 1 H NMR 400 MHz (dG-DMS~); S 0.91 (6~i, d, J = 6 Hz), 1.18 (2H, m),
I .42 (2H, 20 m), I.72 (I I I, m), I.87 (1H, m), 2.42 (2H, ABq, J =1 G,
24Hz), 2.9U (2H, ABq, J =12, 34 I-Iz), $.00 (3H, br s),12,34 (1H, br s). MS
($$+) mle: 18G ([111H-HCI]'~', I00%).   wo g~mg~4 E~CAMI'LE 2 Ga~Et O~ OzEt
(i) I .,".. --~ (c~) cry .~ (iii) (i~) T-ICI.HzN CC~~H (4) ~ 'T J Cl !V ~~2
Reagents: (i) Triethylphosphonoacetate, NaH; (ii) IvIeN~2, Bu4N~'F'; (iii)
H~, Ni; (iv) HCl 5 Synthesis of Gyclobutyliden~.$cetic said ethyl ester (2)



NaH (60% dispersion in oil, 1.80 g, 44.94 rnmol) was suspended in dry
tetrahydrofuran (SO mL) and pooled to 0G. Triethylphosphonoacetate (9.33
m,L, 47.08 moral) was e~cided and the mixture stirred at 0~ far 15 minutes.
Gyclobutanone (1) (3.0 g, 42.8 moral) in THF (24 mL) was then added amd the
1 U mixture allowed to warm to zoom ternpemture. After 2 hours, the mixture
was partitioned between diethyl ether (2p0 mL) arid water ( 1 ~0 mL). The
argannc phase was separated, washed with brine, dried (MgSO,~), and the
solvent removed i~ vacua at 400 mm Hg. The residue was purred by flash
chromatography (silica, ethyl acetate:petttaae 1:19) to give 5.81 g (96%)
of (2) ass a colorless oil. 15 1~I N11~I~,, 400 Ml-Iz (CL1C13): S 1.~7 (3H,
t,1=bI~z), 2.09 (~H, na), 2.8Z (2H, m), 3 .15 (2H, m), 4.14 (2H, q, J = 6
Hz), 5.5 S ( 1 H, s). MS (ESA-) m/e: 141 ([1VIH`~], 100~).1R (film) v cm-1:
10$8, 11$9, I 336, 1673, Fc~rn.rs~sn ~s~s . 171 G, 2926.   WCf 991218Z4
Synthesis of (1-Nitrometltyl-cyclobutyl)-acekic acid ethyl ester (3) The
unsaturated e$ter (~) (5.79 g, 41.4 mmol) was dissolved in tetrahydrofuran
(20 mL) and stirred at 70C with nitromethane (4.67 mL) ~ ~ ,J C! N ~Ob2
86.4 mural) and tetral~utylammonium fluoride (1.0 M in tetrahydrafuran, 55
mL, 5 55.U mxnal). After 18 hours, the mixture was cooled to raamt
temperature, diluted with ethyl aeetatG (15U mL), and washed with 2N HCI
(60 mL) followed by brine (100 mL). The organic phase was collected, dried
(MgS04), and the solvent removed in vaouo. The residue was purified by
flash chxaxatagraphy (silica, ethyl aoetate:heptane 1:1 ) to give 4.34 g
(52a/) of a clear ail. 10 1 H NMR 440 MHz (CDCIg): $1.2T (3H, t, J = 6 Hz),
1.96-2.20 (6H, m), 2.71 (2H, s), 4.15 (2H, q, J = f Hz), 4.71 (2FI, s). N1S
(ES+) role: 202 ([MH+], 104/a). 1R (film) v cm-l : I 189,1378, 1549,1732,
2984. Synthesis of (~,.Aminon~e~6p1-~yclobutyl~acetic acid hydrochloride
(4) 15 The nitroester (3) (2.095 g, 14.4 uunol) was dissolved in methanol
(.50 nnL) and shaken over Raney nickel catalyst under an atmosphere of
hydrogen (45 psi) at 30C. After 6 hours, the catalyst was removed by
filtration through celite. The solvent was removed in vacuo to give 1.53 g
of a pale yellow oil which was used without purification. The ail was
dissolved in 1,4-dioxaue (5 mL) and 20 6N HCl ( 15 mL) and heated to
re~lux. After 5 hours, the mixture was cooled to roam temperature, diluted
with wxtex (20 rnL)) end washed with dichloromethatye (3 x 30 ml.). 'fhe
aqueous phase was collected and the solvent removed in vacuo. The residue
was triturated with ethyl acetate to give 1.35 g (72%) of a white solid
ai~er collection and drying, 25 1H NMI~ 400 MHz (dg-DMSO): S 1.8U-2.U3 (bH,
m), 2.59 (2H, s), 3.02 (2H, s), 8.04 (3H, br s), 12.2$ (1H, br s). MS (ESA)
role: 144 ([MH-HCl]+, 100%). Microanalysis calculated for C7H14Na2C1: C,
46.$0/a; H, 7,$6%; N, 7.$U%. 



PGTIUS98l1987b . 30 Fa~und: C, 46.45%; H, 7.9S%; N, 7.71/o.   wo ~ms2d _39_
EXAMPLE 3 CO~Et (i--~~,. (-- "_. (1) (2) (iv) ~ Q HN -: (iii) (4)
PCTIU$9BI19876 , ~7 JUN~~2 lleagerits: (i) '1'riethylphosphonoacetate,
N'aH; (ii) MeN02, Bu~l~`F'; (iii) HZ, Ni; (iv) HCl 5 Syntheses of
(R)-(3-Methyl..cy~lopentyliden~)-acetic $cid ethyl eater (~) NaH (60%
dispersion in oil, l.~b g, 46.5 mmol) was suspended in dty tetx~hydrafitran
(4U mL) and cooled to 0C. Triethylphosphanoacetate (9.b9 mL, 48.8 mmo!) was
added and the mixture stixred at 0C far I 5 minutes. The ketane (1) (5 rnl,
46.5 mmol) its THF (10 mL) v~r~s then added and the mixture 10 allowed to
warm to mom temperature. After 2 houxs, the mixture was partitioned between
diethyl ether (200 mL) and water (t50 mL). The organic phase was separated,
washed with brine, dried (MgS~q,) and the solvent removed in vecuo. The
residue was purified by flash chromatography (silica, ethyl acetate;heptane
1:9) to give 5.A5 8 (~'0%) of (Z) as a colorless oil. 15 1H NM's 400 MHz
(GI7C13): 8 1.04 (3H, m), 1.27 (3H, t, J ~ 7 Hz), 1,80-2.74 (7H, xn),
2.9U-3.1 S ( I H, m), 4.13 (2I3, q, ~ = 7 Hz), 5.76 ( 1 H, s), MS (CI+)
mle: 169 ([MH+], 2O%). Ilk (flm) v cm"1: 120S, 1371,16y, 1716, 2955.     wo
~anis~4 ~o ~ ? J ~! N 20Q Synthesis of
(cis/traps)-(3R)-('~,Methyl-l~nitromethyl-cyctopentyl)-acetic acid ethyy
ester (3) The trz~saturated ester (Z) (3.0 g, 17.$ ~nmol) was dissolved in
tetrahydrvfurau (?0 tt~L) and stirred at 70C with nitromethane ( I .~2 mL)
5 35.6 mmol) end tetrabtttylammonium fluoride (1.0 M in tetrahydrofuran, 25
mL, _ 25.0 mmvl). After I $ hours, the mixture was cooled to room
temperature, diluted ~uvitl~ ethyl 2~cetate (50 mL), and washed with 2h1
I-iCl (30 rnL) followed by brine (50 mL). 'fhe organic phase was collected,
dried (MgSU4), and the solvent 



removed in vacuo. The re9idue was purified by flash chromatography (silica,
ethyl I O aGetate;heptarie 1:9) tt~ give 2.00 g (49%) of a clear ail. 1H
NM~ 400 MHz (CnCi3): $ i.02 (3H, d, J = 6 Hz), L08-I.37 (SH, m), 1.59-2.17
(5H, m), 2.64 (2H, m), 4.15 (2~i, q, J = 7 Hz), 4.64 (2H, m), MS (ES+) m/e:
230 ([MH't'J, 4%). 11~ (film) v cm-1: 11$3, 1377, 1548, 1732, 295fi. 15
Synthesis of (eisltrana~(~~9-.Me#hyl-spirn[4.4)noaanl-o~ue (4) The
nitroester (3) (1,9$ g, 8.f6 mrnol) was dissolved in methanol (50 mL) and
shaken over Raney nickel catalyst undex an atmosphere of hydrogen (40 psi)
at 30~. After I 8 hours, the catalyst was removed by filtratiaz~ through
celite. The solvent was removed in ~racuo and the residue purified by flash
chromatography 20 (silica, Gthyl acetate:heptane I :1 ) to give 1.05 g
(79l) of a white solid. 1r3 NMR 40U MHz (~1~13): $1.03 (3H) m), 1,?2 (2H,
m),1.60-2_ 15 (5H, m), 2,22 (2H, m), 3.20 and 3.27 (2H toil, 2 x s, cis,
and iraras), 6. I $ ( 1 I I, br s). MS (1~5~+-) m/e: l54 ([MH+], I DUlo).
iR (filrn) v cm-1; 169S, 2949, 331. 25 Synthesis of (cisltra~ns)-(3R)-(1
Aminomethyl-3-~nnethyl-cyclopentyl)-aeetic acid hydrochloride (9~ ~.fie
lectern (4) (746 rng, 4.88 t~t~mal) was heated to t'eflux in a mixture of
1,4-dioxart (S mL) and 6N HCl (15 mL). After ~. hours, the mi~rtuxe was
cooled t4 i~C.'i'AJ$981198?6 , roam temperature) diluted with water (20
mL), and washed with diahlarometharie   W~ 99IZ18~4 -4i 5 FiCTIUS98119876 .
~~ ~~N~(~Z (3 ~c 30 rnl.). The aqueous phase was collected and the solvent
removed in vacuo. The residue was triturated with ethyl acetate to give a
white solid which was cohocted and dried. This was reerystallized from
ethyl acetate/methanol to give 656 mg (b5%) of (S) after collection ~d
drying. 1 H NMIt 400 MHz (d6-DlvlSG1): $ 0.96 (3H, m), 1.41-1 _24 (2H, m),
1.42-2.10 (SH, m), 2.41 and Z.44 (2H total, 2 x s, cisJtrans), 2.94 (2H,
m), 'i.96 (3H, br s), l2.35 (1 H, br s). MS (ES+) m/e: 172 .([MI~.HCI]'~,
100%). F~.XAMPLE 4 (~) (1) HC! (R 10 H 



(2) (iv) O Hl~ (iii) (4) Reagents: (i) Triethylphosphonoacetate, NaH; (ii)
MeNC~, Bra,4N`~F-; (iii) III) Ni; (iv) HCi 15 ~yntltr~is of
(ciS)-(3,4-Diimethyl-cyelopentylidene)-acetic acid ethyl eater (2) NaH (~0/
dispersion in oil) 519 mg,12,96 mnaol) was suspended in dry tetrahydrofiuan
(30 mL) and cooled to 0C. Triethylphosphanoacetate (2.68 mL, 13.5 ~unol)
was added and the mixtuuErce stixred at UC for 15 minutes. The ketone (1.)
( I .21 g, 1 U.80 mmol) in THF ( 10 mL) was then added and the mi~cture
allowed to v~ranx~ to room temperature. After 2 hours, the mixture was
partitioned      WO 99f~x834 t'C~'ItJS9S1~987~ . ~ 7 JUN Q002 between
diethyl ether (200 m~.) and water (I50 mL). The organic phase wss
separated, mashed with brine, dried (MgS04.) and the solvent removed ira
vacuo. The residue was purified by flash chromatography (silica, ethyl
s.cet~ate:heptane 5:95) to give 1.40 g (71~0) of (2) ss a colorless oil. S
1 H NMIx 400 MHz (~D~113): S U.84 (3H, d, J = 6 Hz), 0.91 (3H, d, 7 = 6
hlx), 1.2b (3 H, t, J = 7 Hz), 2.01-2.95 (GH, m)) 4.13 (?H, q, J ~ 7 I !z),
3.76 ( 1 H, s). MS (CI+) m/e: 183 ([M~I'i'J, I $%). 1~t (f lm) v om-1:
I043, 11 Z5, 1 U4,1658, 171 S, 2959_ Synthesis of
(tx~ns)(3,4-Dittnethyl-X,nitromethyl-eyclapentyl}-s~cetic acid 10 ethyl
ester (3) The unsaturated ester (2) (1.384 g, 7.b0 mmol) was dissolved in
tetrahydrofuran (I U nil..,} and stirred at 70G with nitromethane (U.$2 mL,
15.2. moral) acrd tetrabutylsmmaniu~m fluoride (1.0M in tetrahydmfuran,
11.4 mL, I 1.4 rnmol). ARer 6 hours, the mixture was cooled to roam
temperature, diluted 15 with ethyl acetate (Sp mL) and washed with 2N HCI
(30 mL) followed by brine (5U ml..). The organic phase was collected, dried
(MgSU4), and the solvent removed in vacuo. The residue was purified by
flash chromatography (silica, ethyl acetate:heptatte 5:95) to give O.837 g
(4S%) of a clear ail. IH NMR 400 M~Iz (CDCI3): S U.91 (6H) d, J ~ G Hz),
1.21-1.39 (SH, m), I.98 20 (2H, rin), 2.1 S (2I~, m), 2.d4 (2H, s), 4.15
(2H, q, J = 7 Hz), 4.6I (2H, s). MS (ES+) tri/e: 244 ((MI~~'], $%). IR (f
lm) v cm'1:1184,1377,15a8, I 732, 2961. Synthesis ~f
(tr~ns)-7,8.DimethyI-spiro[4.4]nanan-2..ane (4) T'he nitxdester (3) (0.$3
g, 3.4 tnmol) was dissolved in methanol (30 m~,) 



~5 and shaken over Raney nickel catalyst urtdEr sn atmosphere of hydxoger~
(40 psi) st 30C. After 4 hours, the catalyst was removed by filtration
through celite. The solvent v`ras removed in vacua to give 5b7 mg (99!a) of
~ pale yellt~w dil which solidified on standing.   1 i wa ~ar~~sza
~cr~s~~i9s~s -43- 2 7 J U N ZaaZ 1H ~1MR 400 MHz (CDCIg): fi 0.89 (6H, d, J
= 6 Hz), 1.38 (2H, m), 1.91 (21~, m), 2.10 (2I~, m), 2.32 (2H,s), 3.18 (2H,
s), 5.61 (1H, bx s). MS (ES~+) m/e: 168 ([MH+], 100%). IR (elm) v cm-1:
1304, 1450,1699, 2871, 31$6. 5 Syuth~esas of
(lei,4(~)-(1-Aminomethyl-3,4-dimethyl-cyGldpentyl)-acetic acid
hydrochlorid~t (5) 'The lactam (4) (563 mg, 4.4D mmol) was heated to reflux
in a mixture of 1,4-dioxan (5 mL) auud bN H~1 (15 mL). After 4 hours, tha
mixture was cooled to morn temperature, dil~tte~i with water (20 mL), and
washed with dichloramethane 10 (3 x 30 m~L). The aqueous phase was
collected and the solvent removed in vacuo. The residue was tritumted with
ethyl acetate to give a white solid which was collected and dried. This was
recrystahized from ethyl acetate/methanol to give 440 mg (59'"/o) of (5)
after collection and drying. 1H NMR 400 MHz (d6-IaMS~): 6 0.84 (6H, d, J =
6 Hz), 1.21 (2H, m), 1.81 (2H, 15 m), 2.06 (2H, m), 2.47 (2H, s), 2.89 (2H,
s), 7.94 (3H, br s), 12.3 0 ( 1 H, br s). MS (LS+) mle: 186
((M>'-I-IICI]i', l OD%).   wo ~~r~r~q .EXAMPLE 5 O (i) (x) CrJ~Et (2) ' I I
p~'TIUS98I19875 . ~aN O~Et { I (111), (IV) ~ ~ ~ a N ~nn~ Reagents: (i)
Triethylphosphanoacetate, NaH; (ii) MeN02, Eu4N~'F`; (iii) H2, Ni; (iv) HCl
5 10 15 Synthesis of (3-Ben~y1-cyclobutyZidene~acetic acid ethyl ester (2)
NaH (60% dispersion in oil, U,496 g, 12.4 rnmol), was suspended in dry
tetrahydrofi~a~r~ (40 mL) and Gaoled to 0C. Triethylphdsphunaacetate (2.68
rnL, 13.0 mrxlol) was added and the mixte~re stirxed at 0C far 15 minutes.
The cyclpbutanone (~ ) ( 1.89 g, 11.8 mmol) in THF ( 15 rxt L) was then
added and the mixture allowed to wa~rtxi to room temperatuxe. After 4
hours, the mixture was partitaned between diethyl ether (200 and,) and
water ( 154 mL). The organic phase was separated, washed with brine, dried
(MgS44), and the solvent removed in vaeuo. The residue was purified by
flash chromatography (silica, ethyl acetate:heptane 1:4) to give 2.19 g
{Sy%) of {2) as a colorless oil. 1H NMR 4b0 MHz (~DCl3): S 1.2~ (3H, t, J a
6 Hz), 2.55 (1H, m), 2.642.95 



(5H, m), 3.2$ (2I3, m), 4.14 (2H, q, J = 6 Hz), 5.63 (1H, s), 7.10-7.32
(SH, m).    WO 9~I~I$Z4 -45 MS (ES+) mle: 231 ([MH'~], 8%). IR (film) v
crct~l:1190, 1335,16f5, 1?15, 290. Synthesis of
(eIs/traps)-(3-Benzyl-1-nitromcthyl-cyclobtttyl~-acetic acid ethyl ester
(3) 5 The unsaturated ester (2) (2.17 g, 9.4? mmol) was dissolved in
tetrahydrofuran (15 mL} and stirred at 70C with nitromethane (1.02 mL, 18.8
mmol) and tetrabutylammonium fluoride (1.0 M in tetrahydrofuran, 14 mL,
14.0 mrnol}. After 24 hours, the mixture was cooled to room temperature,
diluted with ethyl acetate (150 mL), and washed with 2N HCl (60 rnl.)
followed by brine 10 (100 mL). The organic phase was collected, dried
(M~SUq,) and the solvent removed itt vacuo. The residue was purified by
flash chromatography (silica, ethyl acetate:heptane 1:1) to give 1.55g
(57t) of a Clear oil. 1H NMR 400 Ivl1-Iz (~DC13}: $ 1,25 (3H, m}, 1.$6 (2H,
rn), 2.09-2.33 (2H, m), 2.53-2.?8 (3I~, m), 4.15 (2H, q, J = 6 Hz}, 4.62
and 4.71 (21i total, 2 x s, 15 cis/trans), 7.0$-7.34 (5H, m). MS (ES+) mle:
292 ([MH+], 1 oa%). IR (film) v cm-l : 11 S5, 13?8, 1549, 1732, 2933.
S~tlresis of (cisJtraus}-(~.Aminoroethyl-~-6enzyl-cyclobutyl)-acetic acid
hydrochloride (4) 20 The tlitxoester (3) (1.53 g, 5.25 mmol) was dissolved
in methanol (50 mL) and shslten over Raney nickel catalyst under ari
atmosphere of hydrogen (45 psi) at 30C. After 5 hours, tl~e catalyst was
removed by filtration through celite. The solvent wss rexnoved in vact~o to
give 1,32 g of a pale yellow oil which was used without purification. Tlae
oil was dissolved in 1,4-dio~ane (5 mL) and 25 6N HCl (15 mL) and heated to
reflex. After 4 hours, the mixture was cooled to room temperature, diluted
with water (20 mL) and washed with dichloromethane (3 x 30 mL). The aqueous
phase was collected and the solvent removed in vacuo. The residue was
triturated with ethyl acetate to give 0.$8 g (fit%) of a. ~uvhite solid
after collection and drying_ fCTN~a9~1198"16   _wo 99I~18~4 l~crrtts~an~s~6
_4~_ 2 7 JUN ~~~~ 11~ NMR 400 MHz (d6-DMS~); & 1.64 (1H, m). 1.84 (2H, m),
2.07 (1 H, m), 5 2.20-~.'l4 (5H, m), 2.9$ and 3.04 (2H total, 2 x s,
cis/trans), 7.10-7.31 (S~i, m), $.00 (3I~, $r s), 12.28 (lIl, br s). MS
(ES+) mle: 234 ((MH-T~CIj+, 100%). 



ExAMlal_,E 6 ti) %r (x) C02Et ~2 ~ 02Et s (3) , ; %) (iii) H2N C02Et (IV)
~~~ 'rJ,, --- .~ (4) (5) .. ..:r Reagents: (i) Triethylphosphonoa~cetate,
NaH; (ii) MeN02,, Hu,N+~'-; (iii) H2, Ni; (iv) Hcl. Ketone (1) is known in
the literature and can be synthesised by the 10 15 methods outlined
therein: Y. Kato, Chem. Pharm. dull., 1966;14;14381439 and related
references: W. ~. M. C, lCokke, F. A. Varkevisser, J. Org. Ghem., 1974;
39:1535; R, Hslcer, D. ~. ~illington, N. Eranayake, JCS Chem. Cornm.,
1981:12~4;1~. F~ruta, K.. lwanaga, H. Yarn~moto, Tet. Lett,, 1986;27:4507;
Cr. $olladie, ~. Lohse, Tet. Asymm., 1993;4:1547; A. Rosenquist, 1.
ICvarnstrom, S. C. T. $vensson, B. Classan, B. Sa~uelsson, Acta Chem.
Scand., 1992;46:1127; E. J. Corey, VJ. ~u, Tet. ~,ett., 198$;29:3423; D. W.
I~igf~t, . Ojhara, Tet. Lett., 1981;2:5101.    . WO 99D1824 -47 ~ 7 JUN
~U~Z Synthesis of (trans)-(3,4-Dirnethyl-cyclopentylidene)-acetic acid
eti~yl ester (2) To a suspension of radium hydride ( 1.3 g, 32.5 moral) in
'TZ~F (60 ml.) under nitrogen at 0C was added triethylphosphonoacetate (6.5
mL, 32.7 mmol) over 5 minutes, After stirring for a further IO minutes, a
solution of [1) (approx. S 2.6$ g, a~pprox. 30 mmol) in 'T H~' (2 x 10 mL)
was added to the now clear solution . and the ice bath removed. After 4
hours the reaction was quenched by pouring into water ( 100 mL) and the
mixture extxacted with ether (400 ml,). The organic phase was washed with
saturated brine ( I 00 mL), dried and concentrated in vacua. Column
ahromatagraphy (10:1 heptancJethyl acetate) gave the product a_s an ail, I
0 4.53 g, appsox. 100%; 91 %. IH NMR 400 Ml-Iz (GDC13): $1.01 (~H, d, J ~ ~
1Iz), I .83 (3I-1, d, J = 6 Hz), 1.26(3H,t,J=7Hz),
I,49(21~,m),2.07(lH,m),2.24(lH,m),2,61 (lH,tn), 4.I3 (2H, q, J = 7 Hz),
5.?2 (1H, s). MS (C1-~-) mle: 183 ([MH'~'~, 21 /a). 15 Synthesis of
(traps)-(3,4-Dimethyl-1-nitromcthyi-cyclopeotyl)-acetic acid athyl ester
[3) To a solution of [2) (4.24 g, 23.3 mmol) in THF (1 S mL) was added TBAF
(32 mI, of a 1 M solutian;tt THF, 32 mmol) followed by nitromethane (3 mL)
and the reaction heated at b0C for 8 hours. After coolin8, tl~e reaction
mixture was 20 diluted with ethyl acetate (150 mL) and washed with 2N HCl
(40 rnL) then saturated brine (30 mL). Column chrom~tagraphy ( 10: I
heptaneJethyl acetate) gave the product a9 an oil, 2.24 g, 40/a. 



IH NMl~ 400 MHz (CDC13): $ 0.98 (61~, d, J ~ 6 Hz), 1.10I .39 (SCI, m),
1.47 (2H, m), 1.$7 (1 H, rn), 2.03 (1I3, m), 2.57 (2H, ,A.Bq, J ~ 16, 38
Hz), 25 4.l4 (2H, q, J = 7 Hz), 4.61 (2H, ABq, J =12, 60 Hz). ri1S (ES+)
mle: 244 ([IVrH'~J, 5%). P~TNS9$I198T6 ' ll~. (flrn) v cm-1:
118d,1376,1549,1732, 2956.   _ WO 991ZX824 PGTlUS98l1987b ' -4~- 2 ? J l,~
1V ~0~~' Synthesis of (3~,45~(I-Aminomethyl-3,4-dimethyl-eyclapentyl~acetic
acid hydrochloride (6) A, solution of (3) (3 .5 g, 14.4 tnnnal) in methanol
( I QO m~,) in the presence 5 10 15 EXAMPLE 7 CO Et ~2f'I C(72$t (~) -~-
(~) ,. ~ ,, V~ A~ 1i (1) (2) (iii) HClH2N C02H H2N C02Et iv r. (4) w ~1 of
Ni sponge was hydrogenated at 30C atyd 50 psi for 4 hours. Filtering off
the catalyst and concentrating in wact~o game a 2:1 mixture ol`lactam and
aminoester, _ 2.53 g, calculated as 9610, which was used without
purificatian_ Ttxis mixture (2.53 g, 13.$ mmol) in diaxane (15 mL) and 6N
HCl (45 mL) was heated under reflux (oil bath = 11 OoC) far 4 hours. After
cooling and diluting with water (60 nxL), the mixture ~s v~rashed with
dichloromethane (3 x 50 rnL) and then concentrated in vacuo. The
restr~tiilg oil was wa$hed with ethyl acetate then dichloramethane to give
a sticky foam which was dried to girre the product as a white powder, 2.32
g, 76/a. ~e~ (23C) (H2~) (c =1.002) _ +28.2. 1 H 'NMR 400 MHz (d~-DMSO): S
0.9I (613, d, J = 6 Hz), I . I $ (2H, xn), 1.42 (21' i, m), 1.72 (1H, m),
1.87 (IFI, m), 2.42 (2H, ABq, J = IC, 24 Hz), 2.90 (?H, A,Bq, J = I2, 34
Hz), $.00 (3H, br s],12.3 4 ( I H, br s)MS (ES+) m/e: 1$6 (rlVIH-HCIj~", 1
OU!o).   . W~ 99A 824 PC~"IrJS98/1 a76 -4~, 2 l J~JN ~0~2 I~etone (1) is
known ire the literature and can be synthesised by the methods outlined
therein: W. C. M. C. K.akke, I:'. A. 'Varkevisser, J. l.7rg Chem., 1974;
a9:1535; Carnmalm, Atk Kemf, 196U;1 S;Z 15, 219; Carnmalm, Chem. Ind., 



I956:I D93; Linder et al., J. Am. Chem. Soc., I 977;9:727, 733; A. E.
Creene, 5 F. Charbtrnnier, Tet. Lett., 1985;26:5525 and related references:
R. Baker, b. C. _ . Billingtorr, N. Eranayake, JCS Cherr~_ Comm.,
19$1:1234; K. ~'uruta, K. lwanaga, H. Yamamoto, Tet_ Lett., 1986;27:450?;
G. Solladie, O. Lohse, Tet. Asyem., 1993;4:1547; A. RQSenquist, I.
I~vamstrom, S. C. T. Svensson, B. Classa~a, B. Samuelasa~n, Acta Chem.
Scand., 1992;46:1127; E_ J. Corey, W. Su, Tet. Lett., 1U 19$$;29:3423; D,
W. Knight, B. Ojhara. 2'et. Lett., 19$1;22:5101. Synthesis ,ot'
(traps)-(~,4-Dimethyl.eyclaperrtylideae)-acetic said ethyl eater (2) To ~
suspension of sodium hydride (0.$24 g, 20.6 mmol) in'fHF (4d mL) under
nitrogen at 0C was added triethylphosphonoacetate (4.1 mL, 20.7 mmoi) over
S minutes. ,after stining for a fiuther 10 minutes, a solution of (1)
(approx. 15 2_10 g, approx. 15.$ mmol) in THF (2 x 10 mL) was added to the
now clear solution and the ice bath xemoved. After 4 hours, the reaction
was quenched by pouring into water (1p4 mL) and the mixture extracted with
ether (4 x 100 mL). The organic phase was washed with saturated brine (5D
mL), dried and concentrated in vacua. Column chromatography (10:1
laeptanelethyl acetate) gave 20 the product as an coil, 2.643 g, approx.
100/0; 91 l. 1I3 NMlt 4p0 MHz (CDC13): $ I.01 (3H, d, J = G Hz), 1,03 (3H,
d, J ~ 6 Hz), 1,26 (31i, t, J ~ 7 Hz), 1.49 (2H, m), '2.07 ( 1 H, m), 2.24
( 1 H, m), 2.151 ( 1 H, m), 4.13 (2H, q, J = 7 Hz), 5.72 ( I H, s). MS
(Cl+) Vie: I g3 (EMH+J, I9%), 25 Synthesis of
(trabs)-(3,4-Dimethyl-1-nitrometl~yl-cyclopentyl)-acEtic acid ethyl ester
(3) To a solution af(2) (2.44 g, 13.4 mmol) iu TtiF (I2 mL) was added TBAF
(18 rnL of a 1 M solution ire THF, I8 moral) followed by nitromethane (2
mL) and the reaction heated at 60C for 4 hours. Aftex pooling, the reaction
mixture was 30 diluted with ethyl apetate (2S0 mL) and washed with 2N HCl
(50 mL) then   ~fY~ 9912m4 p~'FIi1S981198'~6  o_ ~ ~ ~ ~ ~ zoaz saturated
brine (SU mL). Calurnn chranaatography ( 1 U;1 heptanelethyl acetate) gave
the product as an ail, 1.351 g, 41 /. 1H NMR 40U MHz (CT7Clg); 8 U.9$ (6H,
d,1= fi l~z), 1.10-1.39 (STS, m), 1.47 (2H, m),1.87 ( 1 H, m), 2.03 ( I H,
rn), 2 , ~ 7 (2H, ABq, J T 1 G, 3 $ Hz), 5 4.14 (2H, q, J = 7 Hz), 4.61
(2H, ABq, J = 12, 60 Hz). ~ ' MS (ES+) mle: 244 ([M1~+], 12%). IR (film) v
cm-1:11$6, 1376,1549, 1732, 29Sb. Synthesis of
(3R,4R~(x=Aminomethyl-3,4.dWethyl-cyclopet~tyl~acetic acid hydrochloride
(6) 1.p A solution of (3) (1.217 g) 5.U moral) in methanol (1 UO mL) in the
presence of Ni sponge was hydrogenated at 30C and 5U psi for 4 hours.
Filtering off the catalyst and concentrating in vacuo gave a 3:5 mixture of
lactam and arninaester, 1.0Q g, calculated as 1DU%, which was used without
purification. This mixture (1.00 g, 3.U mmol) in diaxane (10 mL) and 6N HCl
(3U mL) was heated 15 Wider reflex (oil bath =11 UC) for 4 hours. after
cooling and diluting with water (1 Op mL)) the mixture was washed with
dichloromethane (2 x 50 mL) and then conoetltrated in vacuo. The resulting
ail was washed with ethyl acetate then dichloromethane to give r~ sticky
foam which was dried to gi~re the product as a white powder, 0.532 g, 4$%.
20 ctD (33C) (H20) (c =1.t~l) T 27.U. 1H NMR 4U0 MHz (d~-D.MSO): $ U.91
(6H, d, J - 6 Hz),1.I8 (2~1, m),1.42 (2H, 



m), 1..72 (1H, m), l.87 (1H, m), 2.42 (2H, ABA, J = 16, 24 ~3z), 2.9U (2H,
ABq, J =12, 34 Hz), $.00 (3H, br s), 12.34 (1H, br s). MS (ES+) m/e: 1$6
([MH-HCI)+, lU0%).   . wo ~~r~x~ _$1_ E~AMI~LE $ 5 'opt x HCl S
PCTIUS98t19$"16' NfJ2 a2~t iii 4 ~ ~ ~ a ~ zoos Reagents did cnr~,difians:
(i) (Etp)ZPOCH~C('~~lrt, NaH,1'HF; (ii) ~H3N02, rrBu4NF, TFTF; (iii) RaNi,
~i2, MeOH; (iv) GN I~C1. Synthesis of the dimethylcyclapentanone 1
3,3-bimetltyleyclopentanona was prepared according tc~ the procedure of
l~iegel and Buck, J. Org. Chem., 1973;3$:3637. Synthesis off'
(3,3-Dimethyl-cyclopentylidene)-~eetic acid ethyl ester (~) "To a stirred
solution of triethylphosphonvacetate (1.$4 g, T.52 mmol) in 10 15 THF (20
mL) at 0 C was added sodium hydride (3U0 mg of a 60% dispersion in oil).
After 30 minutes, the ketone x (7~t; mg) G.84 mmol) in T'HF' (5 mL) was
added_ Af~,er 24 hours, the solution was diluted with a saturated solution
crf ammonium chloride and the two phases separated. 'The aqueous phase was
extxacted with diethyl ether (3 x 50 rnL) and dried (MgSOq). 'fhe combined
organic phases were concentrated and flash chrornatographed (25:1
hexanelethyl acetate) to give the ester ~ as an oil, (b97 mg, 56l0).    .
WO 99A824 PCTI1,1$98/198?6 ' _5~_ 2 ? JUN ~~0~ 1 I-1 NMR (400 MHz, CDC13):
& S.7 ( 1 H, s), 4.1 (2f-r, q), 2.8 ( 1 H, t), 2.5 ( 1 H, t), 2,'2 ( 1 H,
s), 1.55 ( I H) m), 1 _4S ( 1 H, m.), 1.2 (3 H, t), l .p (3 H, s), 0.98 (3
H,s). MS (mlz): 183 (MH+, 100%), 2.24 (50%). Synthesis of
(~)-(3,3-bimethyl-I-nitromethyl-cyclopentyl)-acetic acid ethyl 5 ester (3)
Tetrabutylammonium fluoride (5.75 m1~ of a 1 M solution in THE, 5.75 mmol)
was added to a solution of the ester 2 (599 mg, 3.83 mmol) and nitromethane
(4G7 mg, 7.b6 rnnnal) in THF (ZO mL) and the mixture hated to 70C. After 19
hours, nitromethane (233 mg, 1.9 rnmol) and tetrabutylatnmonium 10 fluoride
(1.51 mL of a 1 M solution in 'ffiF, 1.9 mmol) were added and reflex
continued for 7 hours, whereupon the salurion was cooled to room
temperature, diluted with ethyl acetate (40 mL), and washed with 21~ ICI
(20 mL) tlxen brine (20 mL). '1"he organic phase was dried (MgSO~) and
concentrated. The crude 



product was flash chromatographed (9:1 hexsne/ethyl acetate) to give the
vitro 15 ester ~ (3$0 mg, 41%) as an oil. I H NMR (400 MI Iz, Cl?C13 ): S
4.b2 ( I H, d), 4.6 (1 H, d), 4. I (2H, q), 2.6 ( 1 H, d), 2.58 (1H, d),
1(8 (1H, m)) 1.y (1H, m)) 1.6.-1.4 (4H, m), 1.2 (3H, t), 0.9$ (6H, s). M$
(mlz): 244 (MH"~', 40%), 198 (100%). Synthesis of
(t)-7,7-I~imethyl-spira(4.4]nanan-2-one (4) 20 The ester 3 (3$0 mg, 1.6
mmol) end R~ey Nickel (1 g) were suspended in methanol (75 rnL) azxd
sk~aken under a hydrogen atmosphere for 24 hours. The catalyst was removed
by filtration, the filtrate concentrated to give the 1 actam 4 (246 mg,
94%) as a white solid. IH NMIt (400 MHz, ~D3(~p): fi 3.21 (1H, d), 3.08
(III, d), 2.24 (1H, d), 2S 2.1 S (1H, d),1.7 (2H, m), 1.6-1.4 (4H, m), 0.98
(6H, s). MS (mlz): 168 (MHO', 4d6/).   .wo ~~ni~rx~ pc~rrtrs~sn~s~~ ~ 7 J U
N Q002 Synthesis of (~)-(1 ~minamethyl-3,3-dimethyl-~yclopentyl~acetic acid
hydrochloride (5) The lactam (240 mg, l _44 mmol) in 61V ~iCI were heated
to reflux far 5 Z4 hours. The residua was concentrated under reduced
pressure and triturated with ether to give the amino acid d as a white
solid. 1H NMR (40b MHz, CD30D): $ 2.98 (2H, s), 2.4 (2H, s), 1.5 (2H, m),
1.4-1.2 (4H, m), 0.84 (~H, s), 0.84 (3I~, s). MS (m/z)_ 1$6 (MH'~',
1000),16$ (M-NH3, 20/a). EXAMPLE 9 10 1S synthesis of
(cis)-(3R)-(1-Aminamethyl-3-methyl-cyclopentylraeetic acid hydrochloride
~,,.OAc -.-i. '~CJI~ 1 ~OAc 1' -~ ~ ~''~OH ~,OAc t~ ;. --I ~,.OH 4 ;. ~s 1V
.r~0~ N O ~c~~c N'~~~~1  - ....~ ,..~ ~ v :s 'err ~r Reagents and'
cnnditlonr: (i) H~, PdIC, MeOH; (ix) 1~,, Ph3P, imid~ole, CH3CN; 



(iii) L,AH, THF; (iv) TsNHN ~ CHCI3Cl, PhNMe~, Et3N; (v) Fth~(cap)4,
CI-I~CI~, reflux; (vi) a) BBr3, EtC~H; b) NH3; (vii) CN HCI, raf lux. The
monoester 1 was prepared apcording to tire procedure described in
Tetrahedron: Asymmetry 3, Z 992:431. lrt the ftr$t step, the ester 1 is
hydrogenated using catalysts such as Raney 20 nickel, palladium on Charcoal
or rhodium catalyst or other nickel or palladium containing catalyst in a
solvent suG~ as methanol, eihanol, isap~opanol, ethyl   .WO 991Zr8~d
PCT/US9$J19B7b -s4- ~ 7 J U N 200 acetate, acetic acid, 1,~-dioxane,
chloroform or diethyl ether at a suitable temperature in the range from 20~
to 80C. In the second step, the alcohol 2 is treated with
triphenylphosphine, imidaxole, and iodine in a solvent such as ether,
tetrahydrofuran; ar acetonitriie at 5 Q~ to room temperature to give the
iodide 3. In the third step, the iodide 3 is treated with a suitable
reducing agent such as lithium aluminium hydride or lithium borohyd;ride in
a solvent such as ether or tetrahydrofuran at temperature between 0C and or
reflex to give the alcohol 4. In step four, the alcohol 4 is treated with
glyoxylic acid chloride 10 (p-toluenesulfonyl~ydrazone at~d
N,N-dimethylaniline followed by triethylamine in a solvent such as
methylene chloride) chloroform, benzene, or toluene to give the
diazoacetate ~. In the fifth step, the diaz~aacetate S is added to a
refluxing solution or suspension of a suitable rhoditrm(11) catalyst such
as I~h~(cap)q" Rh2(SS 1S M~fy3~~, RhZ(SS-MEPY')4, kh2(5R-M~PY)q" or
Rh2(OAc)4 in a solvent such as methylene chloride, benzene) toluene, or
1,2-dicl~laroethane as described by Doyle and l~yatkin in J. erg.
Chem_,1995;b0:3035 to give the spirolactone 6. In step six, tha
spirdlaatane 6 is treated with hydrogen bromide or boron tribromide in
methanol or ethanol to give a bromoester intermediate whicia is then 20
rraGted with ammonia to give the spiralactam 7. In step seven) the
spirolactam 7 is treated hydrochloric acid solution (6N to 1~N) at reflex
to which may be added a water miscible co-solvent such as 1,4-dioxane or
tetrahydrofuran to give the amino acid 8.   WO 99I~t8Z4 1. A carnpaund of
formu~]a 7R$ ~1 2 R R R~ R3 RS R4 R~ ~lo P'GTIUS~8I1 87b ~ ~ ~ a ~ zoa~
CLAIMS or R14 R13 ~I2 Q11 lA 5 



10 15 ~a or a pharmaceutically acceptable salt thereof wherein: R is
hydrogen or a lower alkyl; R1 to R14 are each independently selected from
hydrngen, straight or branched alkyl erf irorn 1 to ~ carbons, phenyl,
benzyl, fluorine, chlorine, bromine, hydroxy, hydroxymethyl, amino,
aminomethyl, trifluoramethyl, -CDZH, ~-C02R15, -CHzCQ~,~, -CH?CO~,R15,
-pRtS ~,h~in R15 is a strvght or branched alkyl of from I to 6 carbons,
phenyl, ore benzyl, and R1 to Rg are not simultaneously hydrogen. 2. A
com~portnd according to Clairn 1 wherein Rl to R1 a are selected fraan
hydrt~gen, methyl, ethyl, p~tSpyl, isopropyl, butyl straight or branched,
phenyl, or benzy]. 3. A compound according to rClairn 1 wherein RI tp RI4
ate selected from ixydroger~, methyl, ethyl, or benzyl. 4. A camgound
according to Claim 1 and selected firom:
(t)-(trans)=(1-Amioomethyl~3,4-dixrtethyl-cyclapentyl)-acetic acid
hydrochloride;      ''WU 9911$Z4 PG'r1K1S981t9876 2 7 ~i U N Q002
(1-Amit~amethyl-cyclobutyl)-acetic acid hydrochloride;
(cisl`drans)-(3rt)-(1-#~ni~aomethyl-3-methyl-cyclopentyl)-acetic acid
hydrochloride; ' (cisltrans)-( 1-Aminomethyl-3-benzyl-cyclobutyl}-acetic
acid hydrochloride; (t)-(1-Amiriamethyl-3,3-dimethyl-cyclopentyl~a~cetie
acid hydrochloride; and
(Gis)-(3R)-(1-A,minomethyI-3-methyl-cyclopentyl)-acetic said hydrochloride.
10 ~. A compound according to Maim 1 ad selected f~tarn: ( y ot,3 rx,4a)-(
1-Aminomethyl-3,4-dimethyl-cyclopentyl )-acetic acid; 15 acid; (1
oc,3a,4dc)-( t-,Aminamethyl-3,4-diethyl-cyclQgentyl)=acetic acid; (1
ot,3cx,40c)-(1-,A~minomethyl-3,4-diisopropyl-cyclopentyI)-acetic
[1~-(ta,3a,4ot)]-(1 Aminame~thyl-3-ethyl~t..methyl-cyclopentyl) acetic
acid; [1 R-(1 a"~at,4cx)]-( 1-Aminomethyl-3-ethyl-4-methyl-cyclopentyl)
acetic acid; ~0
[1S-(la,3a,4a))-(l~Arrxinomethyl-3-isopropyl-4-methylcyclapetttyl)-acetic
acid; [1R-(1
a,3oc,4a)]-(1-Aminomethyl-3-isopropyl-4-methylcyclopentyl)-acetic acid; [ 1
S-( 1 a,3 a,4tx)]-( 1-Aminor.OeEhy1-3-ethyl-4-isapropyl25
cyclopentyl)-acetic acid; [ 1 R-(1 a,3
a,4a)]-(1-Aminornethyl-3-ethyl-4-isopropyl.. cyclopentyl)-acetic acid; [1
~-(1 ac,3a,4cx)]r(1-Aminomethyl-3-tent-butyl-4-methylcyclopentyl)-acetic
acid; 30 [1R (lat,3ot,4a)]-(1-Aminarnethyl-3
tent-butyl-4-methylcycloperrtyl)-acetic did;   



Wf.? Q9111814 -57 [1 S-(loc,3a,4a)]-(1-Aminomethyl-3-tent-bt~xyl-4-ethyl
cyclapentyl)-acetic acid; [ 1 R-( 1 roc,3 a,4a)]-(
1-Amin4methyl-3-tart-butyl-4.-ethyl cyclapenty!)-acetic acid; 5
[1S-(Ia,3a,4a)]-(1-Aminamethyl-3-tart-butyl-4-isopropyl.- _ .
cyclopentyl)-acetic acid;
[ilt-(la,3a,4a)I-(1-Aminomethyl-3-tart-butyl-4-isoprupyl
cyclapentyl)-acetic acid; (1
a,3a,4a)-(1-Attninomethyl-3,4-di-tart-butyl-cycloperttyl)-acetic 1 U acid;
[1S-(1 oc,3a,4tx)]-(IAminomethyl-3-methyl-4-phenyl cyelopentyl)-acetyc
acid; [ 1 k-(1 a,.3ot,4a)]-( 1-Aminamethyl-3methyl-4-pher~yl
eyclopentyl)-acetic acid; 15 [ 1 S-( 1 oc,3 a,4a)]-(
1-Aminamethyl-3-benzyl-4-methyl-cyclopentyl ) acetic acid;
[1R-(la,3a,4~,)J-(1-.Aminomethyl-3benzyl-4-methyl cycloperityl~-acetic
acid; (IS-cia~(1-Aminamethyl-3 methyl-cyclopentyl)-acetic acid; 2D
(1S-cia)-(1 Aminamethyl-3-ethyl-cyclopentyl)-acetic acid;
(1S-cis)-(I-Aminomethyl-3-isopropyl-Cyclopentyl)-acetic acid;
(IS-cis)-(1-Aminomethyl-3-tart-butyl-cyclapentyl)-acetic acid;
(1~-cis)-(1-.Aminomethyl-3 phenyl-cyclopentyl}-acetic acid;
(1S-cis)-(I-Aminomethyi-3-benzyl-cyclopentyl)-acetic acid; 25 (IR
cis)-(I-Anvxt~methy!-3-methyl-cyclopentyl).acetyc said;
(IR-cis)-(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid;
(1R-cis)-(I-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid; (I R cis)-(I
Aminomethyl-3-tart-l~~uty1-cyclapentyl)-acetic acid;
(lR~cis)-(1-Aminomethyl-3-phenyl-cyclc~pentyl),acetic acid; 30
(1R-cis)-(1-Aminomethyl-3..benzyl-cyclopez~tyl~acetic acid;
(S)..(1-Aminome'thyl-3,3-dimethyl-cyclopentyl)-acetic acid;
PCT'IIIS981198y6 ~ . (S)-(I-Amirtomethyl-3,3-diethyl-eyclopentyl)-acotic
acid;   Wr1991Z18~4 ~ 7 ~ a ~ ~ooz
(lyAminomethyl-3,3,4,4-tetramethyl-cyclopentyl)-acetic acid;
(1-Amit~amethyl3,3,4,4-tett~ethyl-cycia~erityl)-acetic acid;
(ltx,3p,4[i)-(1-Aminomet~yl-3,4-dirnethyl-cyclt~pentyl)-acetic acid; . ( 1
a,3 ~3,4~i)-( 1-Aminomethyl-3,4-diethyl-cyclapentyl )-aceric acid; 5
(1~c,3~3,4(3)-(1-Aminamethyl-3,4-diisaprapyl-cyGlopentyl)-acetic acid; 



[ 1 R-( 1 a,3p,4~i)]-(1-Aminomethyl-3-ethyl-4-methyl-cycl apentyl). acetic
acid; [ 1 S-(1 oc,3 ~,4~i)]-( 1-Aminomethyl-3-ethyl-4-methyl-cyclapentyl)
10 acetic acid; [ 1 R-( 1 oc,3 ~,4~)I-( 1-Arninomethyl-3-isapxopyl-4-methyl
cyclapentyl)-acetic acid; [ 1 S-( 1 d.,3 ~i.4p)l-(
1-Aminomethyl-3-isopropyl-4-rnethyl cyclopentyl)-acetic acid; 15 [1 R-(1
oc,3 ~3,4~)]-( 1-Aminomethyl-3~.ethyl-4-isaprapyl_ cyclopentylj-acetic
acid; [ 1 S-( 1 ot,3 [i,4~)]-( 1-Aminomethyl-3-ethyl-4-isopropyl
cyclopentyl)-acetic acid;
[1R-(1a,3[3,4~)]-(1-Aminomethyl-3-tent-butyl4~mcthyl 2o cyclopentyl)-acetic
acid; [ 1 S-( 1 cx,3 [3,4i)]-( 1-Aminamethyl-3-tert-butyl-merhyZ
cyclapetttylraoetic acid; [ 1R-(1 a;,3
~,4[3)]-(1'Aminamethyl-3tert-butyl-4-ethyl cyclopentylracetic acid; ~5 [1
S-(1a,3~i,4~i)]-(I-Aminomethyl-3-tent-butyl-4~-ethyl cyclopentylracetic
acid; [1R-(1 ac,3~,4~)]-(1-Aminomethyi-3-tent-butyl~4-.isopropyl_
cyclopen~tyl)-acetic acid; [1 S-(1
a,3~,4~)]-(1-Aminomethyi-3-tart-butyl-4.isoprapyl P4'~'lUS9$/1987b~ 30
cyclvpentyl)-acetic acid;   1~VG ~9IZ18Z4 g PG'TIIJ898I1~$r6 ( 1 oc,3
(1,43)-( 1-Aminomethyl-3,4-di-tent-butyl-eyelopentyl)-2;cetic acid; [1 R-(1
a,3 p,4~i))-(I-Aminajnethyl-3-methyl-4,phEnyl-cyclapentyl) acetic acid;
(1S-(1a,3(3,4[3)]-(1-ArninomGthyl-3-methyl-4 phenyl-cycfapentyl)- .  acetic
acid; [ 1 R-(1 oc,3 ,4~)]-( I -Arnlrtamethyl-3-ben~yl.4-methyl-cycl
opentylr acetic acid; 



[1 S-(ltx,3~i,4~)]-(1-A,r~riinomethyl-3-benzyl-4-methyl-cyclopentyl) 10
acetic acid; (1R traps)-(1-Amittarnethyl-3-methyl-cyclopentyl)-arctic acid;
(1R traps)-(1-Am~inomethyl-3-ethyl-cyclapentyl)-acetic acid; (1R-traps)-(1
Aminomethyl-3-isopxapyl-cyclopentyl)-acetic acid; ( I R-t~-ans)-(
1-Aminomethyl-3-tent-butyl-cyclopentyl)-aced c acid; 15 (1R
traps')-(1-Aminomethyl-3-phenyl-cyelopentyl)-acetic acid;
(1R-transr(I-~lminoxnethyl-3-benzyl-cyclopentyl)-acetic acid; (1 S traas)-(
Z -Amiuoxpethyl-3-methyl-cyclopentyl)-acetic acid; ( 1 S-traps)-( I
-Aminomethyl..3-ethyl-cyclopencyl)-acetic acid;
(1S-traps)-(1-Axniriomethyl~3-isopropyl-cyclopentylracetic acid; 2d (1
S-traps)-(1-Aminomethyl-3-tart-butyl-cycloperrtyl)-acetic acid;
(1S-~ans)(1-P.minomethyl-3-phenyl-cyclopentyl~aeetie acid; '
(1S-traps)-(1-Aminomethyl-3-ben~yl-cyclopentyl)-acetic acid;
(R).-(1-Aminomethyl-3,3-dirnethyl-cyclopentyl~acetic acid;
(It)-(1-Aminomethyl-3,3-diethyl-cyclopentyl)-acetic acid; 25
cis-(1-Arninotnethyl-3-methyl-cyclobutyl)-acetio acid;
cis-(1-Aminamethyl-3-ethyl-cyclobutyl)-acetic acid;
cis-(1-Aminc~rnethyl-3-i9opropyl-cyclobutyl)-acetic acid;
cas-(1-Aminomethyl-3-tert~buiyl-cyclobutyl~acetic acid;
cis-(1-Aminumethyl-3-phenyl-cyclobutyl~-acetic acid; 3b
eis-(1-Aminarnetbyl-3-benzyl-cyclobutyl)acetic acid;
traps-(I-,Aminamethyl-3-methyl-cyclobutyl)-acetic acid;
traps-(1-Aminomethyl-3-ethyl-cyclvbutyI)-acetic acid;   wc~ ~~r~m
PG"TIUS98I19876 o traps-(I-Aminomethyl-.3-isopropyl-cyclobutyl)-acetic
acid; traps-(1-Aminomethyl-3-tert-butyl-cyclabutyl)-acetic acid;
trans(I-Aminotnethyl-3-phenyl-cyclabutyl)-acetic acid;
traps-(1-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid; 2 z ~uN za~2 5
cis-(1-Aminamethyl-3-etltyl3-methyl-cyclobutyl)-acetic acid; cis-(1
~Aminamethyl-3-isopropyl,3-methyl-cyclabutyl)-acetic acid;
cis-(1-Aminamethyl-~=tert-butyl-3-methyl-cyclobutyl)-acetic acid;
cis-(1-Aminamethyl-3-methyl-3-phenyl-cyclpbutyl)-acetic acid; cis-(
1-Anninamethyl-3-ben~yl-3-methyl-cyc labutyl)-acetic acid; 10
traps-(1-Aminomethyl-3-ethyl-3-methyl-cyclabutyl)-acetic acid; traps-(
1-Anunomethyl3isopropyl-3-methyl-cyclol~utyl)-acetic acid; aGld; traps-(1
Aminamethyl-3-ten-butyl-~-methyl-cyclabutyl)-acetic 1S
traps-(1-Aminomethyl-3-methyl-~-phenyl-cyclabutyl)-acetic acid;
traps-(1-Aminamethyl-3-benzyl-~-methyl.cyclobutyl)-acetic acid;
cis-(l~Aminomethyl-3-ethyl-3-isopropyl-cyclobutyl)-acetic acid;
cis-(I-,Arninamethyl-3-tert-butyl-3-ethyl-cyclobutyl)-acetic acid;
cis-(1-Arainametlxyl-3-ethyl-3-phenyl-cyclabutyl)-acetic acid; 20 cis-(1
~Aminomethyl-~-benzyl-~-ethyl-cyclabutyl~.acetic ~reid;
tins-(1-Atttinarnethyl-3-ethyl=3-isopropyl-cyclobutyl)-acetic acid;
i~rans-( 1 Azriinomethyl-3-tert butyl-~-ethyl-ryclobuty3)-acetic acid;
traps-( 1-Aminattxethyl-3-ethyl-~-phenyl-cyclabutyl)-acetic acid;
traps-(1-Am~amethyl-3 benzyl-3-ethyl-cyclobutyl)-acetic acid; 25 cls-(
t-Arn.ittamethyl-3-team-butyl-3-is~dpropyl-cyclobutyl)-acetic acid; acid;
cis-(1-Arninamethyl-3-isapmpyl~3-phenyl-cyclabutyl)-acetic acid; 



traps-{ 1 ~Aminornethyl-3-benzyl-3-isopropyl-cyclobutyl)-acetic ~0
cis-(1-Aminomethyl-3 tent-butyl~3-phonylcyclabutyl)-acetic acid; traps-(
1-Aminamethyl-3-benzyl-3 tert-butyl-cyclobutyl~acetic acid;   Wa ~~1~1~4
PCClUS9$119874 -~ 1 acid; acid; ~ 7 J ~ N 2~0~
traps-(1-Anninomethyl-3-tertbutyl-3-isopropyl-cyeiobutyl)-acetic traps-(
1-Aminomethyl-3-isopropyl-3-pk~enyt-cyclobutyl)-acetic 5
cis-(1-Aminomettayl-3-berrzyl-3-isopropyl-cyclobutyl)-gcetic acid; traps-(
1-Aminomethyl-3-tent-butyl-3-phenyhcyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-benzyl-3-tert-butyl-cyclabutyl)-acetic acid;
(1-~rninomcthyl-3,3-dimethyl-cyclobutyl~acetic acid; 10
(1-Aminornethyl-3,3-diethyl=cyelc~butyl)-acetic acid;
(1-Aminamethy1~3,3-diisapropylcyclabutyl~-acetic acid;
(1-AminQmethyl-3,3-di-tent-butyhcyclobtttyt)-acetic acid;
(1-Aminomethyl-3,3-diplienyl-cyclabutyl~aeetic acid;
(1-Aminomethyl-a,3-diber~zyl-cyclabutyl)-acetic acid; 15
(1-Aminomethyl-~,2,4,4-tetramethyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-2,2,3,3,~,4-hexamethyl-cyclobutyl)-acetic acid;
(1~)-(1-Aminomethyl-2,2..dimetlly!-cyclobutyl)-acetic acid;
(S)-(1-Aminornethyl 2,2-dimethyl-cyclobutyl~-acetic acid; (1 R-cis)-(
1-Arnaomethyl.2~methyl-cyclobutyl)-acetic acid; 20 [1F~-(1
ac,2a,3~cx)]-(1-Aminomethyl-~,3-dixnethyl-c~rclobutyl)-acetic acid; acid;
(1 oc,2a,4oc)-(1-Aminome2hyI-2,4-dimethyl-cyclabutyl~acetie acid; [ 1 Ft-(1
a,2oc,9 ~i)]-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic 25 ( 1
a,~a,4~i)-( 1-Aminomethyl-2,4-dimethyl-cyclobutyl)-aceti c acid;
(l~-tans)-(1-Aminornethyl-2-methyl..cyclobutyl~acetic acid; acid; [ 1 S-( I
u,2(3,3 Vii)]-( 1-Aminvmethyl-?,3-dimethyl-cyclsabutyl)-acetic ( 1 a,~ J3,4
[i)- ( 1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid; 30 [ 1 S-( 1
a,2,3 tx)]~( 1-Aminomethyl-~,3-dimethyl-cyclabutyl)~acetic aczd; (1
a,2~,4ac)-(1-Amiriomethyl-2,4-dimethyl-cyclobutyl)-acetic acid;   



W4 991Z14 pt~'Y'/(1$9~I19B76~ ~ 7 J U N 20D2
(1R-traps)-(1-Aminomethyh~,-methyl-cyelobutyl)-acetic acid; [ 1 R-( 1
~c,2~i,3 ~)]-( 1-Aminamethyl-2,3-dimethyl-cyclobutyi~acetic acid; , [1 R-(1
a,~~,4~)J-(1-Arninomethyl-2-ethyl-4-methyl-cyGloiautyl) 5 acetic acid;
[1R.(lae,2~,3a)~(1-Aminomethyl ~,3-dirnethyl-cyclobutyl)-acetic acid; ( 1
a,2~3,4oe)-( 1-A.minomethyl-2,4-dimethyl-eyelol~utyi)-acetic acid;
(lS-cis)-(1-Aminomethyl-~-methyl-cyclobutyl)-acetic acid; 1 ~ [ 1 S-(1
a,2a,3a)]-(t ~Aminomethyl-2,3-dimethyl-cyclobtttyl)-acetic acid; [ 1 S-( 1
a,2a,3a)]-( 1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid; [ 1 S-( 1
a,2,3 a)J-( 1-Aminomethyl-2,3-dimethyl-cyclabutyl)-acetic 15 acid;
(1a,24t,4~)-(1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid; (3S)
4S)-(i-Arnint~methyl-3,4-ditncthyl-cycltfpe~ntyl)-acetic acid; (3~t,
41t)-(1-Aminnmethyl-3,4-dimethyl-cyclapentyl~-acetic acid; (3S, 4~S)~(1
Aminomethyl3,4-diethyhcyciopentyl)-acetic acid; 20 (3R,, 4R(1
Aminomethyl3,4-diethyl-cyclop~tyl)-acetic acid; (3 S, 4S)-(
1-Axriinomethyl-3,4-diisaiampyl-cyolopex~tyl)-acetic acid; (3R,
4R)-(1-Aminamethyl-3,4-diisapXapyl-cyclapentyl)-acetic acid; (3S,
4S)-(1-Aminomethyl-3,4-di-tart-butyl-cyclopentyl)-acetic ~5 acid; (3R,
4R)-(1 tAminomethyl-3,4~.di-tart-butyl-cyclopentyl)-acetic acid; (3S,
4S)(1-Aminoxxtethyl-3,4-diphenyl-cyclopentyl)-acetic acid; (3R,
41t)-(1-AminQnnethyl-3,4-diphenyl-cyclopentyl)-acetic acid; 30 (3S,
4S)-(l~Aminomethyl-3,4~dihenzyl-cyclopentyl)-acetic acid; (3R,
4R)-(1-Aminomethyl-3,4-dibenzyl-~cyclopentyl)-acetic acid;   WO 99A1$24
FCTlUS9BI~98y6 - 2 ~ JAN ~ao2 [ 1 S-( 1 oc,~ a,4 [i)]-(
1-Aminomethyl-.methyl-4~ethyl-cycl opentyl ) acetic acid; [ Ixt-(1
a,3~,4oc)]-( 1-Aminor~nethyl-3-methyl-4-ethylycyclapentyl) acetic acid; S [
1 R-( 1 oc,3 oc,4 [i)]-( 1-Amint~methy 1-3-methyl-4-ethyl-cyclopentyl)
acetic acid; j i S-( 1 a,3 ~i,4a)]-( 1-Amitrornethyl-3-methyl-4-ethyl-cycl
opentyl) acetic acid; 



jl S-(la,3cc,4~))-(1-Amiu~omethyt-3-methyl-4-ist~propyl 10
eyclopeatyl~~cetic acid; [1 R-(1
tx,3(3,4a,)]-(1-Arninomethyi-3-methyl~4-isoprdpyl cyclapentyl)-acetic acid;
[ 1 R-( 1 a,3 a,4 [i)]-( 1-Aminomethyl-3-methyl-4-isopropyl
cyclopentyl~acetic acid; 15
j15.(1a,3[i,4a)3-(1-Aminomethyl-3-methyl-4-isopropyl ryclopentyl)-acetic
acid; [ 1 S-( 1 ~x,3 a,4 ~i)~-( 1 Aminomethyl-3-methyl-4-tent-butyl
cyclopentyl)-acetic acid; [ 1 R-( 1 a,3 [i,4a)]-( 1
Aminomethyl-3-methyl-4-tee-butyl 20 cyclapentyl)-acetic acid; [11r(1
a,3a~4~)]~(1-Aminomethyl-3-me~tttyl-4 tert-butyl cyclopentyl)-ace~kic acid;
j 15.( 1 a,3 (3,(3)]-( I-Amix~omethyl-3-methyl-4-tert-bukyh
cyclapentyl~-acetic acid; 25 [ 1 S-( 1 a,3 x,4(3))-(
1-Amirlomethyl-3-methyl-4-phenyl-cyclopetttyl} 2~cetic acid; [ 1 R-( 1 a,3
j3,4a)]-( 1-Amirt~methyl-3-methyl-4-phenyl Gyclopetltyl)-acetic acid; 1,
R-( 1 tx,3a,4[3)]-( 1-AminometlzyI-3-methyl-4-phenyh 34 cyclopentyl)-$cetic
acid;   w~ ~ni~~ PcTn~~aan~sz~ - 2 ~ ,~ U N ~~~~ [1 S-(1
a,3~,4a)]-(1-Arninomethyl-3-methyl-4-plxenyl-cyclopentyl)aceCic acid;
[1$-(ltx,3a.,4p)]-(1-Aminomethyh~-benzyl-4-rr~ethyl-cyclopentyl)- ' acetic
acid; 5 [ 1 R-(1 ot,3 ~i,4a)]-(
1-A~inomethyl-3-benzyl-4-methyleyclopeatyl)-acetic acid; [1R-( 1
Dt,3a,4~)]-( 1-Aminometiayl~3-benzyl-4-methylGyclapentyl)-acetic acid; j ~
S-( 1 ~.,3 (3,4cx)]-( 1-Aminomethyl-~-benzyl-4-methyt-cyelope~tyl) 10
acetic acid; [1
S-(l,a,,3a,4~)1-(1-Aminamethyl-3-ethyl-4-isoprapylcyelagentyl)-acetic acid;
[1R-(I oc,3(i,4o4)]-( 1-Aminomethyl~3-ethyl-4-isapropylcyclopentyl)-acetic
acid; a 5 [1 R-(1 a,3~,4p)]-(1-Aminomethyl-3~ethyl-4-isapropyI_
GyclOpeIltyl)-~C~tlC aCld; [ 1 S-(1 et,3
[i,4a)]-(1..Aminomethyl-3-ethyl-4-isQpropylcyclopentyl~.acetic acid;
(1S-(la,3n44~3)1-(I Aminoxaethyl-3-tent butyl-4-ethyl20
cyclc~petriyl)-acetic acid; [ 1 R-(1 at,3 ~,4cx)]-(Z
-Aminomethyl-3-tert-butyl-4-ethylcyoiopentyl~acetic acid; 



(1R-(ia,3a,4~)]-~1-Aminomethyl-3-tert-butyl-4-ethyl.. cyclopentyl~-acetic
acid; ~5 [ t S=( 1 ot,~ (3,4a)]-( 1-Aminomethyl-3-tent
butyl-4-ethylcyclopentyl)-acetic acid; [1
S-(1a,3~x,4~3)]-(1-Atxxinomethyl-3-etkryl.~4-phenyl-eyclopentyl)- , acetic
8cad; .. , -(1...Arnmomethyl-3-ethyl-4-phenya-cyclopentyl) 30 acetic acid;
WO 99lZ18x4 ~'G'rlU~S98119875. -~s- ~ ? ~I U N ~~~~ [llt-(1
ac,3a,4[3)]~(1-Aminomethyl-3-ethyl-4~phenyl-cyclopentyl) acetic acid; [1
S-(1 a,3~,4a)]-(1-A.minomethyl-3-ethyl_4-phenyl-cyclopentyl)_ acetic acid;
5 [ 1 S-( 1 a,3 a,4 Vii)]-(
1-Aminometlayl-3-benzyl-4-ethyl-cyclopentyl)acetic acid; [ 1 R-(I a~,3
~,4a)]-( 1-Aminomethyl-3-benzyl-4-ethyl-cyclopentyl)acetic acid; [ 1 R-( I
a,3 a,4~ij)-( I .Aminomethyl-3-benxyl-4-ethyl-cyclopentyl)_ 10 acetic acid;
[ 1 S-(la,~~,4ocj]-(I-Aminomethyl-3-benzyl-4-ethyl-ayclopentyl) aeetic
acid; [ 1 S-( I ot,3 a,4~)]-( 1-Aminomethyl-3tert-butyl.-isapropyl_
cyclopentyl~acetic acid; I.5 [1R-(1a,3~,~a)]-(1
Aminornethyl-3-tort-buiyl.4-isopropyl_ cyclopernyl)-acetic acid; [1R(la,3a;
4[i)]-(1-Aminomethyl-3 tert-butyl-A--i5opropylcyciopentyl)-acetic acid; [ 1
S-( I cx,~ ~,4a)J-( 1-Arninomethyl.3-tert-butyl-isopropyl20
cyclopentyI)-acetic acid; [ 1 S-( 1 a,3 oc,4~)~-(1
~A~ninomethyl-3-isopropyl-4-phenylcyclopentyl)-aoetic said;
[IR-(loc,3~,4a)]-(1-Aminamethyl-3-isopropyl-4-phenyl cyclopentyl)-acetic
acid; 25 [ 1 fi.-( 1 ~c,3
a,4~)]-(1'A~minomethyh3-isopropyl-4-phenylcyclopentyl)iacetic acid; [ I ~(
I a,~ ~i,4a)~-(1-Aminamethyl-3-isopropyl-4-phea~ylcyclQpentyl)-acetic acid;
[ 1 S-( 1 a,9a,4p)]-( I A,minometltyl-3-benzyl-4-isopropyl30
cyclQpentyl)-acetic acid;   wl~ ~r~~8?.~1 _ _ _ _ _ _ _ pGTIU89811987~.  2
7 ,~ U N ~~0~ [ 1 R-( 1 a,3 3,4a)]-(
1-Anunomethyl-3-benzyl4-isopropylcyclopentyl)-acetic acid; [ 1R-( 1
cx,3a,4~)]-( 1-Aminomethyl-~-benzyl-4-isoprapylcyclopentylraaetic acid; 5
[1 S-(1a,3~,4Gt)]-(Z-Aminomethyl-3-benzyl-4-isaprapyl- _
cyclopentyl)-acetic acid; [ I S-( 1 a,3 a,4 ~)]-( l -Aminomethyl-3
tert-butyl-4-phenylcyclopentyl)-ascetic acid; ( 1 R-( 1 a,3 (i,4a)] (
1-Atninomethyl-3-tert-butyl-4-phenyl10 cyclopentyl~-acetic acid;
[1R-(lcx,3a,4~)]-(1 Amirlamethyl-3 tert-butyl-4--phenylcyclopentyl)-acetic
acid; 



[ 1 S-( Z a,3 ~,4tx)]~( 1-Aminomethyl-3
tcrt-butyl-4-phertylcyclopentyl)-acetic acid; 15
[1R-(la,3oc,4~)]-(1-Arninornethyl-3-benzyl-4-text-butylcyclapentyl~acetic
acid; 1 S-( 1 ot,3 ~,4tx)]-( I
-Aminomethyl-3-ben~yl-4-tent-butylcyclopeutyl~ace6c acid;
(1S-(loc,3vc,4~)]-(1-A,xuinamethyl3-benzyl-4-tert butyli 2U
cyclopentyl~acetic acid; I1R-(1a,3~S.4~ac)j-(1-Aminomethyl-3-henzyl-4-terc
butylcyclopentyl~acetic acid; [1S-(lot,3~c,4~)l-(1-Aminamethyl-3-benzyl-4
phenyl-cyclopentyl) acetic Lucid; 25
[1R-(lt~c,3~,4a)]-(1-Aminometbyl-3-benzyl-4..phenyl-cyclapentyl) acetic
acid; f 1R-(la,3oc,4~i)]-(1-,Ax~a~nomethyl-3benzyl-4-phenylcyclopentyl)
acetic acid; [ 1 S-(1 a,3
~i,4a)]..(1-.4minomathyl-3-ben~yl~4-phenyl-cyclopentyl) 3f! acetic acid;
(1R-cis)-(1-Aminamethyl~-methyl-cyclapenty~)-acetic acid;
(1Scis)-(x-Aminamethyl-2-methyl-cyclopentyl)-acetic acid;   WO 99<1182d
-fi7 (1R-trans)-(1-Aminomethyl-2-methyl-cyclopentyl)~.acetic acid; ( 1
S-trans)-( 1-~A,rninamethyl-2-methyl-cyClapentyl)-acetic 2icid;
(1~.~-(1-Arninomethyl-2,2-dimethylfcyclopentyl)-acetic acid;
(S)-(t-Aminatuethyl-?,2-dimethyl-cyclopentyl)-acetic acid; 5
(I-Arninamethyl-2,2,5,5 tetramethyl-cyclopenty!)-acetic acid; _
(1a,2(i,5(3)-(1-Aminomethyi-3,5-dimethyl-cyclopentyl)-acetic ecid; (2R,
SR)-(1-Aminamethyl-2,5-dimethyl=cyclopentyl)-acetic acid; (2S.
SS)-(l~.Aminomethyl-2,5-dimethyl-cyeiapentyl)-acetic acid;
(la,2tx,Sa)-(1-Aminarnethyl-2,5-dimethyl-cyclopentyl~-acetic a 0 acid; [ 1
R-( I a,,Zo~,3 a)]-~ 1-Aminomethyl-2,3-diamethyl-cyclopetttyl) acetic acid;
[ 1 R-( 1 tx,2 ~,3 a)j-( 1-Aminc~methyl-2,3-dimethyl-cyclop~ntyl) acetic
acid; 15 [IR(lex,2cx,3(3)]-(1-Aminomethyl-2,3-dimethyl-cyclopentyl) acetic
acid; [ I R-( 1 a,~(3,~ ~f)l-(
1-Aminamethyl-2,~-dimethyl-oyclopentyl~acetic acid;
[1S-(1o~,2a,3a)]--(1-Aminomethyl-2,3-dimethyl-cyclopentyl) 20 acetic acid;
[1S-(lot,2~,30~,)]-(1-Aminomethyl-?~3-dimcthyl-cyclopentyl)-acetic acid;
[1S-(la,2c~t,3[i)]-(1-Aminomethyl-2,3-dimethyl-cyClopeutyl)-acetic acid; 



25 [ I S-( 1 a,2~i,~ (i)]-( 1-Aminamethyl-~,3-ditnethyl-cyclopentyl)-acetic
acid; [ 1 R-( 1 a,2a,4~x)]-( I -Aminomethyl-2,4-dimethyl-cyclopentyl)
acetic acid; [1 S-(1 ot,~a,4a)]-(1-Aminaraethyl-2,4-dimethyl-cyclopentyl).
3fJ acetic acid;
[1R-(1d,,2~c,4~3)]-(1-Arainatnethyl-2,4-dimethyl-cyclapentyl)
PCTIrJ598n9a7( . BCetiC BCid;   2 7 J U N 20a [ I ~-( 1 cc,2 tx,4 (3)]-(
1-Atuinamethyl-2,4-dimethyl-eyclopeatyl)-acetic acid;
[lR-(la,~~3,4a)]-(1-Aminomethy1~2,4-dimethyl-Gyclapentyl)-acetic acid; E 1
S-( I a, 2 (3,4a)]-( 1-Aminomethyl-2,4-dimetbyl-cyclopentyl)-a4cetic acid;
[1R-(la,~,4~)]-(1-Aminomethyl-2,4-dirnethyl-cyclopentyl)-acetic acid; and
[1S-(1a,2~3,4~)]-(l~Am~inomethyl-2,4-dimethyl-eyclopentyl)-acetic acid. 6.
A pharmaceutical canzpasition comprising s therapeutically effectivE
arnaunt of a compound according to any one of clainns 1 to 5 and a
pharmaceutically acceptable carrier. 7. A compound of the formula: or a
pharnnaceutically acceptable salt there4f, wherein: R is hydzagen or a
lower alkyl; one a R3 or R is methyl or hydrogen, one of R5 ar Rb is methyl
or hydrogen, R3 and R~ ate not simultaneously methyl, arid R5 and R~ are
not simultaneously methyl. $. A compound according to claim 7 and selected
from: (la,3a,4oc)-{1-Aminoznethyl-3,4-dimethyl-cyclopentyl)-acetic acid;
(3$,4S)-{1-Aminorx~ethyl-3,4-dimethyl-cyclopentyl)-acetic acid; aad
(3R,4R)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid. A compound of
formula {~)-(tran5)-Aminomethyl-3,4-dimethyl-cyclapentyl) acetic acid. 10.
A compound of az~mula (3S,4S)-(1-Aminomethyh3,4-dimethyl-cyclopentyl)
acetic acid or a pharmaceutically acceptable salt thereof 11. A
phazmaceutical composition coropzising a therapeutically effective amount
of a compound according to any one of claims 7 to 10, and a
pharmaceutically acceptable carrier. 12. Use a a compaur~d according to any
one of claims 1 to 5 or 7 to 10 or the preparation of a nr~edicament far
treating epilepsy in a mammal. 13. Use of a compound according to any one
of claaxas 1 to 5 or 7 to IO for the preparation of a medicament for
tzeating faintness attacks, hypal~inesia, and cranial disorders in a
mammal_    ~ ~ JtIN 2oa2 ~9 14. Use of a compound according tv any one of
claims 1 to 5 or 7 to 10 for the prepaz'ation of a medicament for treating
neuradegenerative disorders in a mammal. 



15. Use of a compound according to any one of claims 1 to 5 or 7 to 10 for
the preparation of a medicament far treating depression in a mammal. 16.
YJ'se of a compound according to any one of cl~irns 1 to S ar 7 to 10 far
the preparation of a medicament for treating anxiety in a raammal. 17. Use
of a compound according to any one of claims 1 to 5 or 7 to 10 far the
preparation of a medicament for treating panic ire a mammal. 18. Use of a
compound accardiug to any one of claims 1 to 5 or 7 to 10 far the
preparation, of a medicament faz treating pain in a naaznmal. 19, Use of a
compound according to any one of claims 1 to 5 or 7 to 10 for the
preparation of a medicament for treating neuropathological disorders in a
mammal. 20. Use of a compound according to any one of claims 1 to 5 or 7 to
10 for the preparation of a medicament far treating inflammation in a
mammal. 21. U'se of a carz~paund according to any one of claims 1 to 5 or 7
to 10 for th,e preparation of a nnedicament for treating gastrointestinal
disorders in a mamxa,al. 22. Use of a compound according to any a;ae of
claims 1 to 5 or 7 to 10 for the preparation of a medicament far treating
irritable ba~cxrel syndrome in a raammal. 2.3. Use according to any one of
claims 12 to 22, wherein tlae mammal is a human. 24. A cornpaund according
to any one of claixxr,s 1 to 5 or 7 to 10, or a composition according to
claim b air 11, when used to tzeat a condition selected from the group
consisting of epilepsy, faintness attacks, hypokinesia, cranial disorders,
neuxodegenerative disorders, depression, anxiety, panic, pain,
neuxopathological disazders, inflammation, gastrointestinal disorders and
irritable bowel syndrome, in a mammal. 25. The compat~.nd or composition
when used according to claim 2~4 wherein the mazamal is a human,. 2f. A
caznpound selected from: (trans)-(3,4-bimethyl-cyclopentyliderne)-acetic
acid ethyl ester; (traps)-(3,4-Dirnethyl-1-nitromethyl-cyclopentyl)-acetic
acid; (~)-(traps)-7,8-)~imethyl-2-a~a-spiro[4.4]nonane-3-one;
(7R,$R)-7,8-bimethyl-~-aza-spiro[4.4]nanane-3-one;
(1-Nitromethyl-cyclobutyl)-acetic acid ethyl ester;
(cisitrans)-(3R)-(3-Metktyl-1-nitrornethyl-Gyclopentyl)-acetic 2~cid ethyl
ester; (cis/traps)-(7R)-7-Methyl-2-aza-spzxo[4.4]nanane-3-ozte;   2 ~ ~ a ~
~ooz (His)-(3,4-Dimethyl-cyclopentylidene)-acetic acid ethyl ester;
(trams)-(~,4-L?(methyl-1-nitromethyl-cyclopentyl)-acetic acid ethyl ester;
(txar~s)-7, 8-I7imethyl-2-aza-spiro[4.4]nonane-3-one;
(3-l~enzyl-cyelabutylidene)-acetic acid e~yl ester; and
(cis/txans)-(3-Benzyl-1-nitrom,ethyl-cyclopentyl)-acetic a~xd ~hyl ester.
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