; e3e%R% |1 06T&{ : 2i nwn -1 CY~LI C AMFNO AO DS ANL~ DERI VATI VES
THEREC ' F WEFLJIr AS EWNWMHM L AGENT' S HACI ~GRC7UN1~ t ~F THL
| 1Wer NTI GN Conpaunds  of H-N, CH2r ~ H2~CUCRL (CH2~n 2" 7 JUN’-

2~~7~ wherein Rl is hydrogefsd#*~ | ower al kyl radical and n is 4, %5] UNSZUUZ
are known in United St at es Patent Nunber 4,04,175 and its di~risidnal

Unitcd States Patent- N ml mﬂmmm 44. The uses di scl osed are: protective

ef fect against cranp i u osen car bazi de; protective action

agai n. St cardi azol e cranp; *sh®2cerebral di seases, epilepsy, faintness

att acks, hypokane5| a, and cranial traumas;-land i nprovenent in cerebral

functions. 'fhe conpou Rx GF THE
| NVENTI ON The corrpound@qu{:?gaﬁﬁée‘%\ﬂ%gﬁ%ﬁ%%@ﬁf orrm as y and 1 A 15
R- Rl ~z R- R3 R5 R~ 1 or [REFIR.AS PHARMACEUTIOA AGENTS R14 at' e as
defined bel ow. 2 7 J UN QO; In another enxbodi ment the present
i'nvention provides a conpound of the fornula: ar a pharnmaceutically
acceptabl e salt thereof, wherein: R is hydrogen or a |loverer al kyl; one of
R3 or R4 is nethyl or hydrogepaCHGROURD OF TRE INVBNTION car hydrogen, R3
and R4 are not sizx~ultaneously nethyl, and R5 and It~ are not

si mul taneously nethyl. The conpounds of the invention and their
phaxrnaceutical |y acg&ab@,m‘ﬁofmﬁ-rﬁﬁ@nd prodrugs of the conpounds, are
useful in the treatnent” of epilepsy, faintness attacks, hypokinesia,

crani al disorders, nourodegeneratlme dlsorders depre55|on anxi ety, panic,

pai n, neur npat hol ogi cal disorders, ggbcm orders such as
irritable bowel syndro~x~e (IBS), and |an ti especially arthritis.
In a further enbodi nent, the invention als roovi des a pharnmaceuti cal

conpositi®n of a conpound of fornulae |I an n aETAI LED ~1ESCRI PTI ON QF
THE | NVENTI ON Tt ~e conpounds of the instant iztventian and theix
pharmaceutically acceptable salts are as defined by formulae i azxd | A H2N
C021 Rya Ra RyawherBin®Rj is hydrogen or a lower alkyl radical and n is 4, 5, or 6 are known in

United States Patent Number 4,024,175 and its divisional United States Patent
Number 4,087,544, The uses disclosed are: protective effect against cramp
induced by thiosemicarbazids; protective action against cardiazole cramp; the
10 cerebral diseases, epilepsy, faintness attacks, hypokinesia, and cranial traumas;
and improvement in cerebral functions. The compounds are useful in geriatric

patients.

SUMMARY OF THE INVENTION

The compounds of the invention are those of formulas 1 and 1A

H,N  CO,R
8 1
R R
15 R’ LRZ or
RS R3
R3 R
1 1A

~ wherein R to R14 are as defined below.



and R ~~ ~ 1 | A or a pharmaceutically acceptable salt thereof, wherein: R

is hydrogen ox a lower alkyl; R to R-" are each independently sel ected

from hytl rugen, straight ox branched alkyl of from1 to 6 carbons, phenyl,
benzyl) iluarine, chlorine, bxam ne, hydroxy, hydraxyznethyl, ami n02 7 JUN 200;
am nornethyl, trifluoranmethyl, -COzH, -CO2Rt5, -CHaCOzH, - CHzC02~. "

-ClR~ 5 wherein R S is a straight or bxanched alkyl of fx'om1l to 6

caxbons, phenyl, or benzyl, and R~ to Its ar£ not sinultaneously hydxogen.

WO 9911i 834 P-~TII]1S9$119896 . 2 ~ ~ a ~c ~ao~ Preferred conpounds a-~the

i nvention are thosls appthEpembédimentithe pedsentRiventoiprovided asongiuad of HRTormula:

hydr ogen, nethyl, ethyl, propyl, isopropyl, butyl straight or branched,

phenyl , or benzyI | VI ar e preferred conp ds are those of Forrrrula 1
Wherein R to Rl4 pure S sel ected from'&% PR et hyl, ethyl, or benzyl.
The nost preferred conpounds ate sel ected ( | a,3 a,4a)w
1- Am nonet hyl - ~, 4- di et hyl - cycl opentyl) - acetT™s, aci d;

(l'a, 3oc, 4a) ~(1- Ami nonet hyl - 3, 4-di et hyl - gy tyl)-acetic acid;, ( i
a,4a)-( |-Am nonethyl -3, 4-di i saprapy' 1- y ape | )-acetic acid; 1 U 5-(
1 a,3 oc,4a)]-( 1-Am nonet hyl - 3-et hyI 4- @Bt hyl -glycl opentyl ) -acetic acid; |
1R(1a3 a4a) Arnl no hyI I-4 net hyl -cycl opentyl )-acati c
acid; [1 S-(1 a, Sé’réi’}‘ éﬁﬁﬂ‘?}’? 1 thergelo pperedninet hyl - cycl opent yl r
1~ acetic acid; [ Rlisfydr egorgqa%‘(l?)

1- Am nonet hyl - 3-i sopr opy cyc’l opentyl } acetlc acid; [1 S( 1

a, 3t x, 4a)] (1- Ami n@ﬁmoﬁﬁ -Olfletlhynethylrcsdp'nlaqg\th omyaf R enkffhg maﬂgrl ot hdrogen, 30

[1R—(Ia ~a, 4a QS 5C ent | ~acetic acid;

[1 S(1 ot, 3a)§1‘3 “?‘(‘?rd‘?, , rﬁ%%%n}f{nﬁ%lb éﬁﬁ Pﬂﬁkﬁ ;?%/ Wangously methwl |

acetic aci d 1 R cengpoandsapf (e nwmnumonmi ﬂ:pir—phatmn&euﬁuilw adcePpRiblyy bal@ Yand

| apentyl) 25

1- Ami nonet hyl ig&&he% gﬁuféy?c{rﬂﬂnuiﬁéll é%@é?%’bé’ﬁ@ }r étEEPF Of £pjlepsy, faintness attacks,

hypokinesia, cranial disorders, newrodegenerative disorders, depression, anxiety, panic,

pain, neuropathological disorders, gastrointestinal disorders such as irritable bowel
syndrome (IBS), and inflammation, especially arthritis.

a, 3
[ 1

In a further embodiment, the invention also provides a pharmaceutical composition
of a compound of formulae I and IA.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the instant invention and their pharmaceutically acceptable salts
are as defined by formulae I and IA

H:N  COsR HaN - CO.R
i3 5<' R
RN LR? R™ R®
RB Ra R'| ] R10
Rﬁ Rd. an d R12 R‘H
1 1A

or & pharmaceutically acceptable salt thereof, wherein:

R is hydrogen or a lower alkyl;

R' to R" are each independently selected from hydrogen, straight or branched alkyl
of from 1 to 6 carbons, phenyl, benzyl, fluorine, chlorine, bromine, hydroxy,
hydroxymethyl, amino, aminomethyl, trifluoromethyl, -CO,H, -CORY, -CH,CO,H,
-CH2CO:R", -OR" wherein R'* is a straight or branched alkyl of from 1 to 6 carbons,
pheny), or benzyl, and R' to R® are not simultaneously hydrogen.



[ 1 R( I a,3C,4a)]-( .

1- Arni nonet hyl - 3-tern-butyl -4-ethyl -cycl apentyl)-aoetic acid; 30 [1 S (1
a,~oc,4~c)a-(1 Arninonethyl-3-tert-butyl-4-isopropyl-cycl apentyl’) acetic"
aci d; w ~~n~~24 2 7 ,~UN2UC)2j 1 R( 1a3 a4-x))~.(

1- Am nonet hylyw -butyl - 4-i sopropyl -eycl opentyl) ‘acetic acid;

(la.,3a, 4t x)*: (??%%m;]%net hyl - ~, 4-di -tert-butyl - cycl opent yl ) - ace PEEUS/I876- 1
S(1tx,3 a,4x)]-( 1-Am notnet hyl - ~-net hyl -4-phenyl -cyci opentyl )-acetic 5
acid; [1R(1 3. 7" 27 JUN 2002
a, 3cx, 4a)) - (I - Am nonet hyl - 3- net hyl - 4- phenyl - cycl opentyt)-aceti c acid,

[1$- (1 a, 30c, 4a) | - ( 1-trelerredreornpouriisof teyinventivntdry thosy of Paremily | wherst RE
a~eid; 11tl [ 1 R-s 1

a, Sot, 4tx)]-(1- ‘c‘irﬁteeaelmedﬁrm iydrogén,methyl, ethyt,|rapmyls igbdpropylebutyl stesight

1~-cis}~(1-Am - 3- et hyl - I tyl)- ti id;
(15 oi - (1. Am SOBBRRER, B8erdf aPbegfitopent vi ) - hoot 1 acid: ( 1 Scis)-(
1- Ami t hyl - 3-i (" < ' ok -6 St
1 An RS?ﬁgt hy! - Sia fiﬁg‘ﬁfﬁ&f‘?ﬁé‘éPﬁﬁéﬁﬁf?&%eﬁ G dmye el K R} are
- Am t Ayl - 3- péiectyd froyohycloegeny rethydetiey] aori bknzyl. -
(1?—2???-({-%1 norng Iy%m-l--be zyl -gqgllaohyﬂ?‘ | )-acetic acid; (1R
ei s) - (1- Ani aonet hyl - 3FEHRSE PIe V’Eﬁdﬁi’?ﬂ‘g& %’ééﬂeﬁtcgcﬁ‘ﬂ’,‘:

1R-cis)-(I-Atni 1 = AR [ Wk Ao -
Reci o) (1 A nomet hyl PSRBT AMBEMRRENHmab hoycidiht-adi ace
(1Rci s) - ( 1- Ami nonet hyla,3egdeni(1 AArmidontesiol Gpbdieshyl-cyclobemtyD dceiic acid;
(1R-cis)-(1- Anxnonet hyl - 3- phenyl - cyol opentyl ~acetic acid; _
(1R-ci s) - (1- Ami nonet |6§%3a,4@ar(iy$mamﬁpdﬁs diiseprepylwyalopentyl)-acetic acid;

ERIE R e T -

(1- Ami nonet hyl 3add4, 4-tettanet hyl -cycl opentyl)-acetic acid;

(1- Am nonet hyl -3, 3, 4, 4-tetraet hyl -cycl opentyl )-acetic acid,

(It~ ~[3,4~)-(1-Ani n&WWﬁ%“,@lﬂlMWN@V@@&@HT@TWF@&@Y@@PWWC@M a, ~
(), 4] 3~(1- Am nag&&hyl -3,4-di ethyl -cycl opentyl)-acetic acid; 30 (a
oc,3(3,4[i)-(1-.= txtinonethyl -3, 4-diisopnpyl -cycl opentyl)acetic acid; [ 1
R (i oc, 3 ~, 4~3)]- ( [ mdapoh)1-Aintihbnibthy FBifopropaa-nehpl-vydlomeaei]j-C
YGT/ 1 J5~$1.19B76 acid;, . f Wy 99127218~4 -5 PCT/I1~898119876 , ~ 7 J U N ~DO~
[ 1 S( 3ot,3~aegtgyapids 1- Ani nomet hyl - 3- et hyl - 4- net hyl - cycl opc~ntyl ) - aceti c

aci d; [1R-(10,301,400)]-(1-Aminomethyl-3-isopropyl-4-methyl-cyclopentyl)-

acetic acid;
[18-(1,3¢1,40x)]+(1 ~Aminomethyl-3-ethyl-4-isopropyl-cyclopentyl)-acetic
acid;
20 [1R~(1et,30,40)}-(1-Aminomethyl-3-ethyl-4-isopropyl-cyclopentyl)-acetic
acid;
[18-(1 0,30, 400)]-(1 -Aminomethyl.3-tert-butyl-4-methyl-cyclopentyl)-
acetic acid;
[1R-(1ou,30,40)]-(1 -Aminomethyl-3-tert-butyl-4-methyl-cyclopentyl)-
25 acetic acid;
[18<(1¢cx, 3¢, 40)]-(1-Aminomethyl-3-tert-butyl-4-ethyl-cyclopentyl)-acetic
acid;
[1R-(1o,30,40)]-(1-Aminomethyl-3-tert-butyl-4-ethyl-cyclopentyl)-acetic
acid;
30 [1S-(1ct30r,40))-(1 -Aminomethyl-3-tert-butyl-4-isopropyl-cyclopentyl)-

acetic acid;



[ 1 R( 1 o0c,3i,4[3)]-( 1-Am nonet hyl -3-i sopnmpyl - 4-met hyl - cycl opentyl)

acetic acid; 5[ | S (14~ ~ [i,4~1)]-(

1- Att xi nonet hyl - 3-i sopropyl - 4- et hyl -cycl opentyl) acetic acid; [1 R( 1
tx,~~3,4[1)]-(1- Ami nonet hyl - 3- et hyl - 4-i sopropyl -cycl opentyl)-acetic acid; [

1 S( 1 a 3, WOPMEM 1- A m nonet hyl - ~- et hyl - 4~i sopr apyl - cycl ofarysos/ss76t i C

10 acid; ~1 R( Il a3 [3,4~ )]

1- Ami nQ net hyl -3-tert-butyl -4-met hyl ~cycl opgntyl) a~cetia acid; -~ - (

p~, ~~,4[3)]-(1 Am nonet hyl - 3-tert-butyl -4- rr”gt hyhcycl ape~ntyl) _ acz? J;%Ndzuoz

1S[ 1R(1a30p, fifiaso; lﬂﬂlﬁﬁh&hbﬂayld—tert-bugl#-lscxpmgyl cyclopentyl)-
tert butyl - ~4-et hyl - cyclopentyl acetic acid;
,4~)]-(1- Ari nanetitlagid; . 3-tert-butyl - 4-et hyl - cycl apentyl )acetlc acid; ( 1

R(ie acid 1 (s-'(maﬂ*i‘a@o{f‘? R SO SR ShRsy ) 20

b | - 4- I - -
(' o 35 a1 1) - L1 A PR ol QURMifoBeht armetiylot-phenyl-eyclopenty-aoetc |

(rrt (I cxs3(i, 43‘3‘31- (1- Am nor net hyl 3- met hyl - 4- phanyl - cycl opentyl)-acetic 25
acid; [1 S (1 ac, . .

~3, 4p)] - (I - Ami norret h{ 1Rl endo)]- ﬁl‘MﬁWWWMHYH'PI‘W(;WEIOQQIMD*{M&C
1Z.-( 1 a, 3 ~ 4c 3)] ( 1- Ami nonet hyl - 3- henzyl - 4- net hyl - cycl

opentyl) - acetlc ~0[ 1S(1

tz,3[3, 4~3)J-1 1Am ho rs-uc, 3&,ﬂb@]ﬂ@b‘hnﬁnméthyw-Wnisdﬁembmyl—cmepemylmmc WO
b0 iaA DETNSSS) 10aTE (b 38

(1R traps)-(1- Amldbmat hyl - 3- rret hyI cycl opentyl)-acetic acid,

1R-tra 1- Ami no . t ;
E .R-t ragég) El Am nogi ﬁ{d“é”’ri‘ﬁ%‘k% ?‘k‘gg‘gﬁ‘%%g)n‘?g?’? Ja-éﬁxeetﬁﬁ)é—f\j:ggllcat?nt{l)- cetic
R-traps)-( | -Agponethyl-3-tent- butyl cycl opentyl)-acetic aC| d, 5 {1
R-traps) - ( | - Anmi nonet hyl - 3- phenyl -cycl opentyl ) -acetic aci

(I R-traps)-(1-Am nomélW!S}ﬁl'l&éﬁﬁﬂ?mﬁy&'}’db@hl’ly%ﬁcl%éiylba“&&‘fi&mdé 1 S-traps)-(
A t hyl - 3- net | ,

I1 Ammngﬁenfhy%/ 3- e[rﬁylr(‘y%yc?{gi ent yRﬁthgg? %ﬁ}gcc?aogmqlﬂac&é 5&85% (

1- Ami nonet hyl - 3- i sopbreis)€i-Anminemiethy]-: 3amowlwb&penwl)(acﬂusaﬂdaps) (

1- Am no hyl - 3-tert y.cl.open

(1S-trapsy-(1-Am nomd)#' %S‘f}f %BH%&%Pbﬁ-)cg'gfgggntgl)aage%c acid;
(1S-traps)-(I-Ami nomﬂMis)_@immimﬂwu3qnﬁﬁﬂydy):imﬂtw)3mcdmd
(R) - (1- Am nonet hyl - - di net hyl - cycl opent tic &(':I dt
(R) - (1- Ani nonet hyl - 3 ksmséﬂhﬁm@ymeéy ﬁt eﬁ?’@ qnentyd)-apetic geid; o (|

- Am noret hyl - 3- met hyly g ghqh lSmelyfleyclopentyl)-acetic acid;
ci s-(1- Am nonet hyl - 3(étﬁhc§ Q ;J&r?ﬂrﬁ: utyl ar(r:let ?cc}éccop ¥

ci s- (1- Ami nonet hyl - 3{iReqw)e([b%ﬂur;omwhndﬁyﬁhyla@@!q;mngé}@pctm acid;

O Aot R A AN bR St s a
{1R«cis)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(1R~cis)-(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(1R-cis)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(8)-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-acetic acid;

25 (S)-(1-Aminomethyl-3,3-diethyl-cyclopentyl)-acetic acid;
(1-Aminomethyl-3,3,4,4-tetramethyl-cyclopentyl)-acetic acid;
(1-Aminomethyl-3,3,4,4-tetraethyl-cyclopentyl)-acetic acid;
(10,3P,4B)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid;
(1a;,3p,4B)-(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid,

30 (10,30,4B)-(1-Aminomethyl-3 4-diisopropyl-cyclopentyl)-acetic acid;
[1R~(10,3P,48)]-(1 -Aminomethyl-3-ethyl-4-methyl-cyclopentyl)-acetic

acid;



20 cis-(1-Am nonet hyl - 3- benzyl - cycl obutyl )-acetic aci d;

traps-(1-Am nonet hyl - 3- net hyl -cycl obutyl ) -acetic acid;

traps- (1- Am nonet hyl - 3- et hyl -cycl obutyl ) -acetic aci d;

traps- (1- Am nomet hyl - 3-i sopropyl -cycl obutyl)-acetic acid,;

traps- (1- Amvapsezigsl - 3-tert-butyl -cycl obutyl)-acetic acid; 2%¢CT/USI819876 .
traps- (1- Ami nonet hyl - 3- phenyl - cycl obutyl ) -aceti c aci d;

traps- (1 -Am nonet hyl - 3- benzyl - cycl obutyl )-acetic acid;

ci s-(1-Am nonet hyl - 3- et hyl - 3- et hyl - cycl ob'gtyl )-acetic acid; cis- (2 7 JUN 2002
1- Am nonet hyl - 3-1 sop{@) APRLRYARSEThARHLI bhy RE PhédthylaSctbpefityDrdeetic

1- Am nonet hyl - 3ter?{%8@/’?§’§gﬂe(?hé? cycl obutyl') - acett}ﬁ}(,:a?ci &3; gg—

ci s- (I -Am nonmeadiy] - 3- met hyl - 3- phenyl - cycl obutyl ) -acetic aci d,

ci s-(1- Ami nonet hyl - 3-benzyl - 3- net hyl - cycl obutyl ) -acetic_acid; traps-(
e nonmt hyl -5 3t IR G APy ey risoptpd e yclopeni
traps- (1- Am nopethyl -3-i sopropyl - 3- net hyl -cycl obutyl ) -acetic acid; WO
90f x1824 _? ~ E&};Ea g Son _

traps- (15Am nonet hy [FS(1e6BB4P)L N L ARimahdtyyl-3isopmipyl-diethyledyicbopaofyd)-
traps-(1- Am nat' net hyl - 3- et hyl - 3 phenyl -cycl obutyl)-acetic acid;

t raps- ( 1- Ami noasstigyacid3- benzyl - 3- net hyl - cycl abut yl ) aceti ¢ aci d;

ci s- (1- Am nonet hyl - 3: et hyl L-SAp - |l la) s G jd- B oclss (1
Ol o hanet hyl -3t or ¢ - BURSH &3P ARG ZA BBt sy el R gy fekfe

ci s-(1- Am nanegdyyl - 3- et hyl - 3- phenyl - cycl abutyl ) -acetic acid; cis-(

1- Ami naz~net hyl - 3-1 xenzyl - 3- et hyl -cycl abutyl ) -acetic acid, ,
traps- ( 1- Ami nomet hyI[13~(b.ARaRNE-(1 somingmethylod-eduyind isorrepydcyelonentyl)-acetic
traps- (1-Am nanethyl -3-tert-butyl -3-ethyl -cycl obutyl ~acetic acid; 10
traps- ( LOAni naﬁ‘é‘ljhyl - 3=et hyl - 3- phenyl - eycl abut yl ~aeeti c aci d;

traps- ( 1- Ani nonet | xygiﬁag@,%ﬂ) =@ Aidmetigl-Bhen-pinyhdanethybeyctbpentyl)-
cis-(1-Am nanmet hyl -3-tert-butyl -3-isopropyl-cyclabutyl)-acetic acid,

ci s- (1- Ami noneesstic-@id;sopr opyl - 3- phenyl -cycl abutyl ) -acetic acid; traus-(

1- Ami nonet hyl - 3- henxt |3 ~3ni ORYl: 2 DAL L gL Wi -

ci s-(1- Am nonet hyl - iﬁéh@&@%‘%@%&@%?ﬁm F) Erg%tg?]i%ﬂao ; )
traps- (1- Am noggétideid- benzyl - 3-tert-butyl -aycl obutyl ) ~-acetic aci d,

t ts-(1-Am thyl -3-tent butyl-3-i | - b | ~acet i id;
i nct R R e e B o i
ci s-(1- Am nonet hwl - 3- benzyl - 3-i sopnpYl -cycl abutyl )-acetic acid; 20
tram (1- Am no ‘lei -3-tert-butyl -3 phenyl -cycl obutyl ~aeeti G aci d; )
ci s- (1-r4m nonet hyl -[3SHe6BR:4B)]-E-Antinomethgly3-terbbutyl-A-ealnddyclopentyl)-acetic
(1- Azni notri et hyl - 3, 3-di net hyl - Gycl obutyl )-acetic acid,

(1- AtrLi nomet hy##93 3. - di et uyl - cycl obutyl ) - aaeti a aci d;

(f-Am no~riethyl -3, 3yfL{ Wrhin -3aeRIbubyl aristpropPl-cyci 1)-
(1- Am nanet hyl - 3, 3- ?ﬁtg%ﬂ?pﬁﬁycl gﬁ’tﬁ?‘ﬂ ;3' acet ch aci %1'095 cyclopany)

(1- Am nopet hyl -adetde skighenyl - cycl abut yl ) - acetic aci d;

(i-Amrtamet hyl -3, 3-di.be~yl - | oQut.yl ) -aceti.c acjd;

(1- Am nonot hyl - 2, ~, ﬂﬁf(t] é@rﬂa%f' K%%@.Xeé‘eﬁ'xﬁ'ﬁﬁﬁ'ﬂ%a@z‘t“r‘é°%{8%‘;"’Y"‘°P""“‘Y‘)"

(1- Am nornret hyl %!gaéﬁ 4- hexanot hyl - cycl obutyl )-acetic acid; PG'L' NS98It
9876 . 30 (I t)-?af -Am nonet hyl - 2, ~-di r ~xet hyl - cycl obutyl ) -acetic, acid; (S)-(
1- Ami nonret hyl - ~, 2- di ¢tes,3B4R)e( cAminangyéthylad; édi-tertrbutyl-cycigpentyl)-acetic acid;

O Q1 Tuaseisonge  (iRTe AR ARTE Anlomelin S5 Ry R4 peny1-oftiptmyi B’
235 acid;
[18-(10,33,48)]-(1 -Aminomethyl-3-methyl-4-phenyl-cyclopentyl)-acetic
acid;
[1R~(1¢:,3B,4P)]-(1-Aminomethyl-3-benzyl-4-methyl-cyclopenty))-acetic
acid;
30 [18-(1¢x,3P.4B)}-(1-Aminomethyl-3-benzyl-4-methyl-cyclopentyl)-acetic

acid;



2 ~ SUN ~~0~
[_ R (1 a, 2a, 3a)J- (| - Ami nonet hyl - 2, 3-di net hyi - eycl abutyl )-acetic acid; (1
c, 4a) (1 Am normet hyl - 2, 4- di met hyl - eyel obutyl)-acetic acid; (1 R (1
&1 Am nonaet hyl - 2, 3-di net hyl - cycl obu~tyl)-acetic acid; (1
(1 R34 hyl - 2, 4, . di met hyl - cycl obutyl ) -aceti c a@CTus98/19876
~- (1- Am nor net hyl - 2-met hyl - cycl abutyl ) -acetic acid; »-
,3(3)]-(1-Arninomnet hyl -2, 3-di met hyl ~cyc| obut yl) - zz:gt J(UMCZ@OZ( 1
(1- Am nonet hyl 24d|rreth obut ceti.c g¢cid; 1 S ( |
{ 1-Ani nglr?etrwp Aellleﬂmfé*t%§ b&qux %ntﬁl 24eHeROS acid; (1
1- Am r xof fretrinsh-¢ R Afhisbnkeetynsl . & I}acRGeddig¢ acid; 10 (I
Arcti nomtethrl -zsmath | -c )}(I:LI oett)lﬁ%{ iilsgg)éje)tl?c aC|ld; aci d ~1R(1
J-( 1-At ﬂR-ﬁ@mHhﬁmmn@twlﬁe'émp valensabpraceticasidic $cid: [ 1
4~3) J- (4 t y@gﬂg yI~acet|c[ I
c , 3 ) J- fller%{rﬁ/gg%{l&h%I&a%-lgtgn bﬁ%“wl %:{tlygc%&lbﬁ‘{ey ) -acetic acid;
15 (1a, 2-5 4oe~( 1:An{1dbmswll -Amigpnghithsdinhlendycytloprntytl-yceticadidic aci d; (1
S-cis}-(1-Am nonet h 2t h t S~( 1 a;2oc,3
a) J- (_ 1- Ami nonet hyl Yf GaliF L ’fa-"c;g@%b%lt“%ﬁl%gg%%et%f’@)c %cg}lchm 1S (1
ac, 2oc, 3a)] - (1- Ami nél—Sﬁmm)r(l-lemmeﬂB'! ﬁynetb)j)@b’dbpﬂmwl)-@sm agid;aci d;
[1~-(Iot 2~, 3ae) J-( .)-acetic acid; ~0
(1 a,2a, 4(3 ( 1- Amh;lgta"l;grrrfeé ﬂnﬂn@éﬁ" §1y S-}]l{})f‘éiﬁ%i %?"Zgég ic acid; (3 S,
45)-( 1- Am nonet' hy[L&%t,rams}i(lmﬁmmohned;yd: Bowmpyt-yyc)opamgmaceta:cacd; (3R,

41t (1- Am nonet hyl -3 cyc n tic acid. S,

4s)) - (I n)x‘f’l] noret hy| ié 2 h%P“E’éEP%E%ﬁ?% ‘g‘c@‘cc "86%%‘3'8?‘9‘6?&2%’ 4K, ) - (1

ArS )nl ?(im;\t hyl -3, ﬁ Idl elt%:ty%ns);MGAmpﬁme}Hy)-ﬁqmeﬁylQyﬂﬁpe@ltylﬂd&etﬁéﬁad 6 (3R

4S) - ( 1- Am nonet I etlc acl d; )

4R) - ( 1- A namet h¥y| ?@ Gans-(lsRe Fg’ﬁﬂhyg Eﬁ %B“‘EX crte g (35,

f{% - E i ﬁmj nor ate:1 hlyl (ﬁaﬂd&h?bﬁlfﬂugbmsalimamlﬂldyel@?érwn %@ﬁtetma aCId d; (g gR,
- - AM nonet ny er open cetl acl ,

4S) - (I - Ami nonet hyl - é‘)ii %‘PB‘H@H&W%%&‘"‘&%@&F pen & S15°E° % d: 30 (3R

4l t) - (1- fn nomet hyl cid,(A-AGhindrRARAYI-megl-ORBRIBUN Dacaiedcids aci d; (3S,

4S) - (1-, Am nanet hyl - 3, 4 di bei uyl -cycl op enLyI acetic, acid, W) 99A824
PCTI U89811~~’>b e 913- anIBet%:}glﬁ ethyl-cyclobutyl)-acetic acid;

4R, ~(1- A~m nonet hyl cd,(f-AHhiR@naBL3-BY S;s‘fbpmp&mwty@ﬁ&hbﬁmaCI d; [1
S-(lt~c,,Sot, 433)]-(1-A mnamethyl - 3-nmet hyl . 4-et ~r gclopet~ty|) acetic
acid; [ 1 R- ( 1tx, Sls_(l M}l o} ethyl 3 -tert-butyl-cyclobutyl)-acetic aci

| - Am nonet hyI 3- et piler Mh&Méthﬂ)Bcﬁﬂéﬁ?ltcyt:bbbﬁtyﬁ}%‘é&lccacﬁ acid; [ 1 R( 1

oc, 30~, 4 3~- 1- Am nonet hyl - 3- net %/ -4-éthyl -“¢yclopenfyl)-acetic addi . [
1 S—( I g ~i , 4a)] Sk (lAA@fﬂ%ﬁbﬂﬁy ZyIrgyeleprtyD-agstisysidy c| opent yl ) - aceti ¢
acid; 1Q [I~- (l a, 30gafkzOil Athiko MBI pﬁ@{ehﬁfll-cy?blobutyl) acetic acxd

met hyI 4-1 sopropyl - cycl opezrlyl)acetl c acid ( ~X, 3 ~,4o0t))-(

1- Ami nonet hyl - 3- et Kgns-(:Anmemefhyl-3-eiil-eysiody ))acetwa@éh c acid; [ 1 R(!
fX13§-?[ 31 - (1- Anl negRl AVAmofEhIs- AplobIReRRYbe HUELRRRRL Y ) 15 aceti ¢ aci d;
oc, 3[i, ~4d, )] - ( 1- Ar HansetheAhipomsthye3-tept-butyl-eyolobutpl)iacaigakidpent yl ) aceti ¢ aci d;
[1S- (12, 36, 433)] - (a1 KR el B3 BRARY byctoth- Reky gy e! opent yl ~aeet xc

aci d;

- Aw

mmwwomhos
omvf\

N (_,Avv -

, 2~
~i)-
J-
-(
1-
~)
[ 3,
2~

2y

trans-(1-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid;
cis-(1-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-(1-Aminomethyl-3-methyl-3-phenyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-benzyl-3-methyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-ethyl-3-methyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-isopropyl-3-methyl-cyclobutyl)-acetic acid;



2U[ 1 R( 1 a3 ([i,4a)] ~( 1-Amnonmethyl-3-methyl-4-tert

butyl cycl opentyl) acetic acid; [ 1 k-( 1 ~x,3 a,4(i)]-( | ]

- At ni nvet hyl - 3~net hyl - 4-terc~ butyI cycl c~ pentyl ~acetic acid; f I S- (1
a,3(3,4~)1- (I - Ani nomathyl 3-nmethyl -4-tert-butyl - cyclopeattyl) ~5 acetic

acid;, [ 1 SWwbe®

J' 3)] (1- Ant nanet Flyl 3 nmet hyl - 4- phenyl - cycl opentyl ) -acetic aCIP&TIl{SDp/l%y? 1
a,3 ~,4 a)]-( 1-Am notnethyl - 3- et hyI ~4- phenyl - cycl opo~tyl)-acetic amsl ﬁ[ﬁ .
[ 1 R (1 a, 3cx,4~)]-(1- Am nanet hyl - rret hyl-'l-4 phenyl - cycl opentyl) - U 00
aci d; WO ~9/ ~1%$~4 PGTI $11987

[3,40c)]-( 1-Ani nometEIs B ng Eﬁ‘eWY' %mﬁb"déﬁ%’%%j‘g’i)c%ﬁe E(a‘éférd (1 S (

L a,30¢, 4(3)] - (1= Al ighs0at itirohdiffIZ oyl thichy oyl oty MboricaRet; i caci d; [ 1
R(1a3~,4-)]-( 1- Aft?u nonet hyl - 3- Gefgfzy I lg’A]fmém’ét hyl - oyc?opentyl -acetic
acid;[ 1 R( trans-(1-Aminomethyl-3-benzyl-3-methyl-cyclobutyl)-acetic acid;

a,

La, 30e, 4-)] ~(1- Ani nog et s BN iR oLl AR sbarigld; o aci o [ 2

S—( I a,~ ~,4a)]-(
1- m nogret hyl - ~- bemi—!i-ﬁﬂniﬁsﬁﬁm}d gmshmmnyéthylamlobs@mmm[aciu S-(1

5

oe, a 4~)]-( 1-Am nanet hyl - 3- et hyl - 4-i sopr opy| )iclo pentyi).-acstioacid;[ 1

R-( | OC 3 ~i, 4oc) ] ¢ig~(1-Aminomethyl-3-ethyl- phenyl-cyc obutyl)-acétic acid;

1-Arniz rrethyl 3-et __ el 1 R(14a3

oc,4 ji)]-( 1-Am ~ un@%[# %ﬁgﬁwb BA‘%‘(%*)(r)}a;p @E&@‘%ﬁ%‘k%@% aCeticmd; [

S (1 a, 3 -(1 Ammomethyl-3-ethyl 3-1sopropyl-cyclobutyl)-acetlc acid;

~i,40e)]-(1- Am nanet hyl - ~-et hyl . I sopro tIC cid;[1

S (1043u, ~t (3)] - ( 1- AFEHcliedmpons %!r%‘l%'u‘?‘w ireé’(y ﬁﬁe%‘v 8/11‘5' iacet i c20ac

ldi [ 1 Rlé 1 dc, 3 (3pgaald Ammomc yl-3-eth|yl-3-phenyl-cyclobutyl)-acenc acid;

1-Am nornetltyl-3-tart-b tyI ént aceticacid

[1lt-(]oc, 3~ 4(~)]- (traumﬁlnbmmthﬂﬁ-gm &tﬂfhﬂﬂelphyl}’l)ci;@ﬂ@)p@dtyl) acetice

ad;.25[1 S (1 .

a, 3(| 4ot)]-(1- Am noﬁét(hy‘rm‘?°F‘§H1y“8u‘F§}T"“&V ]eat ﬁ%’mﬁj‘ ?yclobrm}{l?/-ﬁetg:cag % caci d;[1

f (R 1(0t1 3gX 4~ '4)% ( LeibtZanmbhiethyd-3cikdptbpyl-Pplssnyl-cpolobutphrkcytio acidiet i-caci d: [
~( 1a,3 ~i,4a

1- Ar ni nonct hyl - 3- et h‘ﬁmsdﬂpﬁwm@ﬂr%%‘wy Byisopeepyleyslobptyl-acetigatidi ~15~4
pCTl ~1598419876 . fls-iiﬂ%n h-gle ~fertb »33@1 -l-}clbbutyl)-acenc acld

| - Ami nonet hyl - 3- et hy | op ent )~acefic acid S-( a, 3

~i,40¢)]-( 1-Arni nommﬁlrmmtthﬂ'%h@mﬂd%MMﬂO}’“@ e a@dd 5

1S | 0~3a, 4 1- [ h d;

% 1 (R (() 1aa 3)l Sfa)] n'(l' oé'ﬂ%f‘ﬂ%%{%g%l%%%??ag% Q}oe%ﬁg%rlgcgtc: C
;Jtc:aget I[ cllg gamldoc Smrﬂaol}A{nxtioniﬁhymsopmyB-pﬁeMmlobutylbadwtac:ylel opent yl
~Am aanet hyl - ~- benzyF sil é%'ﬂ%“&”g? %‘)'Wllf?’ “igoprapy-gugigbuty-peetic acid; o

oc, ~L(3) ba( 1-Arni nvgrid |Aﬁnﬁ&ﬁéﬂ@m-!ért-ﬂut&l—?%&ﬁb‘l;ﬂyclb%ﬁiﬂpﬁﬁw lacilf; acetic

aC|d I5[1 R( 143 [|,~a)
Ani r~anethyl -3-tert - mat@+Ammomyaﬂudéybm@yle$-@qy&hwl-yy‘aemtm-as@tmclq 1R(1

2 300,420 |- (1. A Nyl Jehl 3Pkt ORI klesd RhgPont ) ) - aCt1 C
~C, 3~, 4a) ] - ( 1- Ani namet-AhinOmethyl-33udiptbykeyclahmylputetivyeidypent yl )
(1-Aminomethyl-3,3~diisopropyl-cyclobutyl)-acetic acid;

25 (1-Aminomethyl-3,3-di-tert-butyl-cyclobutyl)-acetic acid;
(1-Aminomethy}-3,3-diphenyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-dibenzyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-2,2,4,4-tetramethyl-cyclobutyl)-acetic acid;
(1-Aminomethyl.2,2,3,3,4 4-hexamethyl-cyclobutyl)-acetic acid;

30 (R)-(1-Aminomethyl-2,2-dimethyl-cyclobutyl)-acetic acid,
(8)-(1-Aminomethyl-2,2-dimethyl-cyclobutyl)-acetic acid;
(1R-cis)=(1-Aminomethyl-2-methyl-cyclobutyl)-acetic acid;




20 acetic acid; 1 ~( 1 a,3 a,4~)J-(

1- Am rl onmet hyl - ~-i sopropyl - 4- phenyl - eyel opentyl) acetic acid; [ 1 R( 1
tx,"' ~~,da))-( 1-Arninonethyl-3-isapxapyl -4-phenyl -cycl apentyl ~ acetic acid;
25 [1R-(la, ~a 4&%} - (1- At ni nonet hyl - 3-i sopropyl -4 phenyl -cycl apentyl }
acetic acid;. 834 1 o0e,3 (i, 4a))-( 1 PCT/USYS/19876 .

Am nanet hyl - 3-i sopropyl - 4- phenyl -cycl opentyl) acetic acid; [1S(1

a, 3a, 4(i)]~(1- Am nanet hyl - 3- berr~yl - 4~i soprgpyl -cyd apentyl) 30 aceyi '
aci d; wa 9~ni sxa acfi ~s~$n~s~s . -la- ~ 7QJUN ~~~2 [ I It-( 1 OC%IT:JUN 200‘

~i,4a)]-( a - Am nome{IRA(182a80)p{l-Afnincmpthehd B -dirtlydeyclobbtyl)amretit £idCl O ;
[ 11t-( 1 at,3 a, 43) é 1- Anmi nonet hyl - 3- benzyl - 4-i sopropgll -cycl opentyl)
acetic acid; S ( i s(l](a, o403 (-Aminemethyl-2,4-dimethyl-cyclobutyl)-acetic acid,

Am hyl - 3- ben~y|+4-i - I - [ id; .[ 1,S( 1
o) L L R G RBBRA AR GREBHA st BER b By rsthid sty o
;c Et |( Clag?a?’ (~ 110}%2 ]( &1(01,iaﬁﬁ)—(‘ﬂﬁ?ﬁiﬁ%h&ﬁrﬂ-@,@diﬁi&%l:cﬂrclBBﬁf}Y)l-ﬁdéﬁ8Eﬁﬁ?nt yl) 10
t X, 30c, 4-5] : ( 1- Ami na(iS-trphs)-314Aaninomethyll-2-Methiboydlemitel)apetid acid; acetic aci-d;

L § Bl 4001 (SR OAE RS b BT RS ek, ©
oS Ty 1o e AR i i e By PRItk il L
L AT nomst hy! - 3- benzol o PR (L pminomelbyl- 3,3 cimefbyl eyclobuty ) agete acid;
[11t-(1a, 3~ 4oc)| - ( 1¢Lan2Pdap(hrpmiBomethyl-2 Adimethytisvclpbuty)etcetieaeid) ) . acetic
acl d; 10 (1R-trans)-(1-Aminomethyl-2-methyl-cyclobutyl)-acetic acid;
{1R-(1¢,2B,33)]-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic acid;
[1R-(1ci,2B,4B)]-(1-Aminomethyl-2-ethyl-4-methyl-cyclobutyl)-acetic
acid;
[1R-(10,2B,30)}-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic acid;

15 (10,2P,40)-(1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid;
(18-cis)}(1-Aminomethyl-2-methyl-cyclobutyl)-acetic acid;
[18-(1e,20,300)]~(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic acid;
[18-(1cc20,300)}-(1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid;
[18-(10,2P,30)}-(1~Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic acid;

20 (10.2¢,4P)~(1-Aminomethyl-2,4~-dimethyl-cyclobutyl)-acetic acid;

(38, 45)«(1-Aminomethyl-3 4-dimethyl-cyclopentyl)-acetic acid;
(3R, 4R)(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid;
(38, 45))«(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid;

25 (38, 48)-(1-Aminomethyl-3 4-diisopropyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3.4-diisopropyl-cyclopentyl)-acetic acid;
(38, 48)-(1-Aminomethyl-3,4-di-tert-butyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3,4-di-tert-butyl-cyclopentyl)-acetic acid,
(35, 48)-(1-Aminomethyl-3,4-diphenyl-cyclopentyl)-acetic acid;

30 (3R, 4R)-(1-Aminomethyl-3,4-diphenyl-cyclopentyl)-acetic acid,
(38, 45)-(1-Aminomethyl-3,4-dibenzyl-cyclopentyl)-acetic acid;



[a S-(10~3~t,4~i)]-(1- Am nonet hyl - 3-k~enzyl - 4. -1 dhenyl - cycl apentyl ) -acetic
acid; 25 1 R( 1 a,3 ~,4tx)]-( L
1- Ani nonet.hyl -.3-benzyl -4-phenyl-eyctnpent yl-*racetic acid; ( 1"'R°{"1 Cc,3
a,4~1)]-( 1- Am nonet hyl - ~- benzyl - 4- phenyl - cycl opentyl)-acetic acid; [ 1 S-(
10t, 3 ~, 4dcjy norret hyl - 3- ben~y| 4- phenyl -cycl opGatyl ) -a~eeti c 30
sai d; (11t Cl s? /% Am not net hyl - ~-net hyl -cycl opentyl)-acetic %T’HSWIW’G

(1 S-cis)-(l~Am nonet hyl - 2~met hyl - cycl opentyl ) -acetic acid, =
_~3(1R bans) - (1- Am nanet hyl - ?- rret hyI cycl apentyl) - acetl c acid; Zﬁmwznb

g éé E rlaRSr;‘? ngﬁefhmylnagﬁg’h%*)réf }no ﬁ%&&%ﬁpgy e Ema I?z{g:gtxc acid;
(S)- (1- Ani none’ t hyl g?SS-&cﬂB&H tQ y&-{,é}ﬂﬁrﬁ ))?,Ie}h)q.qeé thfl- ﬁklfﬁem?i)-acetic

(1- Ami ~anet hyl - ~"2s5,5-tétra apentyl) -"acetit
ot, 2~, 5~) - ( 1- Aa¢idsnanet hyl - 2 5- d| rret hyl - cycl apentyl )racetic acid; (2R,

SR) (1 Am nonet hyi -2, 5-di | -cyclapctttyl)-aceti¢c acid
5S) - ( 1- Ani nonet hyl - “ﬁ'&gl%ﬁ {1- wuvwethvly%nea@éﬁ-%thalcmlopentyl)-aceuc

(1(~,,2c§ 5a} - gsk Anm n~anet hyl - 2, 5di et hyl - cycl apentyl ~acetic acid; 10 [ |
R( 1 a,2ee, ? (1 Am nanet hyI 2, 3-di xnet hyl -cycl opentyl )-acetic acid;’

(11t-(1a, 23, 30e)] (nmmm,eamﬁz (1-.Rnﬁn&ned1ymyd A-eRgRéylopRagi)-scetici d;
[IR-Vila, 20G 3~)] - (1- Ami nonet hyl - ~, 3-di net hy~ Ic:u?;/lcl opgnt%?l?a%cgﬂ c acid;
[1R - (| a, 2j 3, 3e&f - (1 Am nanet hyl - 2 3-dirnethyl -cycl opentyl)-acetic acid;

1S et ool S SRR DL AR SRR el O 1O

[1S. (Il a, 2t x, 3~ )u;];d-(l At ni nonet hyl - 2, 3-di net hyl - cycl opentyl )-acetic acid; [I
S-(1 oc, 2~ 3(|) ( 1- Ami ~anet hyl 2, 3-di neth I-cyclapentyl) acetic_acid,

[ 1R (| Q&02a, 4ac)] . (llsﬁtfﬁ‘h&%éﬁ)iy(ll -Aminamathy rii} Efdpemopybeyslepentyaci d; [ 1
S-(1 a, 20~,dt x;‘l ; %%&m nomnet hyl - 2, 4-di t net hyl -cycl opentyl ) -, acetic acid;
20 [1R- (1 c~2c~ f § 1- Am nonet hyI 2, 4-di met hyl cycl opentyl)-acetic acid; [

1S (1 o~ 2o0c, 4~ R, y! Amd d&neth 3-elth ’b ot aci d;
[ 11 t((la, 2~ 4a)])](1(Arr'16¥1%’arrgt %ﬂg %Il rret%?l ~yc|yg§gnt§{6§g[;¢eytcl C af:y:l)gl [ 1

S-( 1 oc,, 2~, 48¢eht acidi - Ani nonret hyl - 2, 4- di net hyl - cycl opentyl ) -acetic acid;
e Rl ir s 01 HRTa SR 9ra; Rl T EHEHRPPR K B © ac O
Am nanetByl - 2, deethciiday! - cycl opeatyl )-aGti c¢ acid. Cextain internmedi ates
ate useful in the pre gn of tire c aof the invention

(bans). (3, 4- |~| met h{AéJ Z{%P@ﬁ@ﬂr@rmggﬁéo a&iﬂdmfﬁw-%@mﬁmygo
(traps)-(3,4. %‘%@ -1-nitronet hyl -cycl opentyl }-acetic acid; 14
(f)-{traps)-7, rne hyI 2-aza-spiro[ 4. 4] xt az~ane- 3- one;

{71t, 81.1) -7, $- | ~—~x{H(ToyBeAfA- mmmﬂ}thamMI-cyclopentyI}
(I-Niiromet hyI cycloputyl)-acetic acid ethyl ester; 2 7 J UN ~QDy
(ci sl trans~( 3RMESAGKE hy| - 1-ni tror net hyl - cycl opex~ty| )-acetic acid ethyl

ester; b sl trans) - (i 3Bt I-Andssmiehpl-5- MdnyllRnR1% ey Mpentyl)-
acetic acid;
[1R-(10,30,4P)]~(1 -Aminomethyl-3-methyl-4-tert-butyl-cyclopentyl)-
acetic acid;
[18~(10.,38,4P)]-(1-Aminomethyl-3-methyl-4-tert-butyl-cyclopentyl)-
25 acetic acid;
[18-(1q,3t,4P)]~(1-Aminomethyl-3-methyl-4-phenyl-cyclopentyl)-acetic
acid; ‘
[1R-(1a,3P,400)}-(1-Aminomethyl-3-methy]-4-phenyl-cyclopentyl)-acetic
acid;
30 [1R-(1a,30,4))-(1-Aminomethyl-3-methyl-4-phenyl-cyclopentyl)-acetic
acid;



(cis)-(3,4-D et hyl -cycl opentylidene)-acetic acid ethyl ester;
(traps)-(3,4-Dinethyl-I-nitronethyl-cyclopentyl)-acetic acid ethyl ester;
(traps)-7,-$- Di-net hyl - 2- aza- spi r o[ 4. 4] nonané: ~-"6ne; t
(3-Senzyl -cycl abutyl i dene)-acetic acid ethyl ester; and

(ci$ltraps) wRahaenzy! - 1-ni tronet hyl -cycl opentyl)-acetic said_ethyl ester.
The term IL‘)W\AQP}’%@?/I " is a stzaight ar branched group of froRT/US8s/1I876.
carbons. ~"he term"alkyl" is a straight or branched group of froml to 6
carbon atoms including but riot linited to-gEthyl, ethyl, prapyl, n@pfogyJN 20
i sopropyl, butyl, 2-butyl, tertbutyl, pentyl, excgpt as where ot B?rwi_se
stated. The benzyl aHé-éﬁérMa)Mbuﬂésmﬁwﬂb’@dﬁ?M frrhgRdcrysiopsaDracetie ed by
fromlto 3 sub%t4;t uents sel ected from hydroxy, carba~cy, carboal koxy,

hal ogen, CF3, %o, al kyl, and al koxy. Preferred are hal ogens. Since am no
acids are annphot eriBS~@BL?JW(Q@ltﬁﬂxbhﬁtlﬁ@%iz?ﬂ-&nfﬁhilscyvmbbﬁy!)—daﬂi& S
hydr ogen can be salts of appropriate inorgaxaic or organic acids, far
exanpl e, hydrodidyri c, sulfuric, phosphoric, acetic, oxalic, lactic,

citric, lic, salicylic, | oni ¢, mal efi.c, .Ssuccini,c et hanesul.f anj.c
acid, and ascor bi c. éh‘aflﬁ»%4¢ﬁd§7%i‘}°§‘¥b‘%a*rﬁﬁm¥ '3?'8?3?‘ é@cﬁpeey:l)b&lfﬁhf es;
salts with al kg]ty.nmetals or alkaline earth nmetals, for exanple, sodium

pot assi um nagnesi’um or calciumare formed. Salts with quaternary ammoni um
i ons can be prepar ed[\-{Ja,3d,4B)]e(t sAamireymetlnd- 3-benzydtrhethylasyeiopienyl)-apatic The
carboxyl group of the am no acids can be esterified by kzto' wn neans.
Certain of the ﬁﬂﬂipounds of the present invention can exist in unsolvated

f |l h o1l ' je th
ol vatd farms. i nol UB g PRl R ER e oy cloReSDERNe. oo

forms angpare igti®gnded t4 he enconpassed within the scope of the pzesent
invention. Certain of the conpounds of the. present .inventio assers pne or
nore chiral centres %(mmﬁlmwmﬁylﬁn%ﬁﬂ&-ﬁwwﬁm °£‘?ﬂ@§'@ﬁ‘?‘§ti on.
The 15 ~ ~ ~L‘a§:id7‘aa~ prosent invention includes all enantioneric az~d
epineric farns as’well as the appropriate m xtures thereof According to
anot her errrbodi ment {1&-(Toa8 40w rAmbnomistnds ethyl-grisapromd-cy tlepagyl) atetic
conmpound according to the invention for the preparation of a nedicanent fvr
treating a cond®%:on sel ected fromthe group consisting of epilepsy,
fainttxeps attacl —s, EI'W-?RKB&,QF?/]@(’I-Rin%&xﬁé&fi@%?ﬁﬁ-ﬁsoﬁ?@ﬁﬂ@ﬂ@ﬁ&ﬁ?ﬂ%&ﬁ:

di sorders, depressiazz, anxiety, panzc, pain, neuzopathol ogi cal disorders,

i nfl ammati on, gaéd;roi ntestinal disorders and irritable bowel syndrone, in a

rnam-nnal ) Accordi ng a furthe nbodi t .S _Lnventi,on re is
provi ded a conpound Béé)‘f%gﬁimﬂhé T%W‘M’a?é Yl%%qogmpyi—cgg}ﬁwr{tﬂgﬁceuc
sel ected From tfigq.9roup consisting of epilepsy, faintness attacks,
hypaki nesi a, cranial disorders, neurodegenerative disorders, depressi on,
anxi ety, panic, pai n[1S&304B) el ctininamethydcrigarbutyl-fricthylsyelopandyl)-acetic
gastroin gsti nal .disorders and irritable bowel syndronme, in a nr~arn
Typi cal | §~t he | is a human. M| ~ods and Materials Aninals Ml e
Sprague- Dawl ey rats gﬂ-féfh,? ,@o@j)-(l“ﬁhﬁn&hétﬁ&l%{-b@dykﬂ*eﬂﬂd&ybm?&ﬁﬂ)-meﬁc
| ~ingnrran, (Hull, "C T.1~.). Animals were housed in groups of 6 to 10
under a 12 houradidight fdark cycle (lights an at 7 hours, 0 minzttes) with

food and water ad libjgr=z ageonan-i L her E$in
t he Ra# Thermal hy pem'é&?%@ﬂ‘ag?%%ﬁhﬂg%? 'b'tnl'xgj'reﬁ}hb%%g g.r;t;il)%génc( Ugo
Basile, Ttaly) g4l ow ng a zoodified nethod of Hargreaves, et al., 1988,

| ~.ts were ,habituated to the apparatus which consisted of three |ndividual
perspcx Bbxes on an §1%(kt3Bi4g)]ad sAminmesthyl-Frteshbutal-fsthylsyclppentyldwestice

| ocat ed undez the,table was focused onto the desired pave and paw

wi t hdrawal | at eMdfies (pW.) recorded. 1~-W. were taken 3 tinges for bath hind
paws of each animal, {1 @BEARYL(MAILHARYIESehyRd-pheasialycRpenfyDiacefight and
| eft hind paws. At Iéas'? cggm ngt-(es were'?IQTowedslbetl:’weeﬁl gg‘c?%&pf\fy/\? fox an

ani mal . The appaeidf us vvas calibrated to give a PAL of appra~imately 14 s.

Thero was an aut omati.c_cut Qff pnt. af 20.s 10 vent tissue ma After
basel i ne PW.s were d&f%ﬂm&fﬁﬁﬁﬂ é&w&oww'@'&ﬁﬁfi%ﬁ?ﬁixg CEQREB%'#&U on
of carraggenan S&QQ p. T~ of 20 nglnm.) into the right hind paw. PWs were
reassesséd foll owhg the sar~xe protocol as above 2-hour post-carrageenan
(this tinme paint represented the start o peak hyperalgesia) to ascertain

t hat hyperal gesi a had devel oped. Test conpounds were adm nistered orally
(in a volune of 1 anL/kg) at 2.5 hours after carrageenan. P W-,s were
reassessed at various tines aver dnig adm nistration. i5a 2 7 J U h~
~~~y~~ A Model of auticonvul soat Effreacy and protocol for ~1~A~ Test:
Pxev~enti o~ of Audi ogenic Seixtrres in DBAI2 Mce Mt >xocls WO 99~18~4




Al'l procedures were carried out in carnpliartce with tho ~TIH Guide for the
bare arid |,|lse of ~aborataty Animals under a protocol approv,~d by the,
Par ke-Davis Aninmal 'Use ~anmitt~ee. Male pBAhn fice, ~ to 4 weeks old, were
o' htai ned from Jackson ~. aborat axi e5, $ar Harbour, ME. |Immediately before
anti convtyl 0 bords ing, mce were placed upon a wre nesh, 4 inches S%uare
suspended froma steel rod, The squ$re was slowy inverted t ¥ 8119836
degrees and m ce obser~cred far 30 seconds. , Any nouse falling fro %h
wire nesh was scored as ataxic. Mce werejplaced into an encl osed ?c yﬁiU:N ZUC
plastic chavnber (21 cm height, 10 approximately 30 rmdianeter) with a

hi gh- f r equency spezik%'r(lM%‘ﬂa)]}(hmleﬂl)‘lﬁﬂwl-ﬁfﬁéh)dt—f"nﬂmﬂYbFXQi@Qﬂ@ﬂ)*ﬂ‘F@F An

audi o si gnal %elaierator (Pxat ek nodel B-$10) was used to gnduee a continuous
si nusoi dal t of&% h2~t was swept linearly in frequency between $ kHz and 16
kHz once each 10 r Q LAgfin - L JAHatik Ng
stinul ati on was apgﬁ%an'g?bp?/y? a0 d(%ﬁ%l??@(ﬁ-g Ioo@egﬁv@ﬁédpgﬁgyxn%?ﬁh 15 Mce
were placed wiacldin the chanber and allavved to acclimatize for 1 minute.

L~$A/? mice in the j cl.e- ted .group yesponded t he sound st.i mul us
(applied until toni[lg'Zi&’éﬁs“ltﬂéﬁ G&Hﬁ?@ﬁgy%?'%Bwq‘g'ﬁéﬁf'?ﬁﬁfﬂpﬂty%ﬂqgg‘éonds)'
with a charactgyistic seizure sequence consisting of wild running followed
by clonic seizurés, and later by tonic extension, and firnmly by respiratory
.arrest and deat h i[hRZ0oB3@{4a)}(1-dmaieomethyha-benzy-4-ethybtyoldpentyl padetid ni ce,

the entire sequegnce of seizures to respiratory arrest |asts approxi mately
15 to 20 seco®®: ' |he incidence of all the seizure phases is the

drug-treated and vghp e Ami: RE € cMbeence of
torrie seizures \Aeiie]kggg'gb{’@j ggﬁ%’ﬁatl ngl gﬁ’%ﬁ%ﬂ%ﬁtng%& 17%&/%?‘8% by
prabit j@nal ysiagid; M ce were used only Z5 once far testing at each dose
point. Goups of I~ .3Af2 mce (n = 5-1 r dose) re tested far,

sound-i nduced sei zL”%'?(}‘ééBdﬁ@ﬁ@“%%ﬁgygf'mwa%ﬁﬁéqémﬂg -4CRe of
freak effect) ter gsven drug orally. Al drugs iri the present study were
di ssolved in distilled water arid given by anal gavage in a volune of 10
nmLl kg of body rwei gh$-(l@SopidhdsAniinomethyl-3+tsrobutyl-d-isoproptieysleppatytied irr 1
>P' C~1 US9$J19876, 30, car boxynet hocel | ul ose. i 70scs are expressed as wei ght
of the active MEHFAMb et y. WO 991A$24 >Zesults -17 She dose-dependent

suppresgj on of sou qﬁi@ﬁ@%&@mﬁgﬁgﬁ? .&ﬂ.@g.%@ﬂéﬁﬁ,ﬂ@@l)t est ed,

and t he corresponding ~~p values are shown in Table 1.  Theé preseéent
resul ts show taeetic 4di canpouuds oFthe invention liven orally cause

db5e~rel ated antic sant fects. ire.a,squ cept i bl.e rai n.(1~BAl 2)
of mce, confirni n3T%;&#&@&ﬁf’?@Bﬁeﬂﬂé%ﬁ%&ﬁ@%’?@\?f&gf—@ﬁ'{HCP Pn ot her
nodel s of exp%gmlé‘gﬁnt al epilepsy. The effective dosages of dntgs in this
nodel are | owex than those in the maxi mal el ectroshock te$t, confuzning

that ~$Al 2 rnice arldS€1&dfdo0]-(Aninemethyl-3dest-butyl-A-isoprepyl-cyslepentybnt

actions,, TABLE 1. Car i,ageeaan | nduced Ther mal D$A/ 2Hypergl ge~ia in the
RatAudi%?gerucl\?ffftl npound Structure 1C50 (p,M /o MPE' 1 hr % MPB'" 2 hr%

Protretedat cc2fi 318-(ba)3@@f)-(1-Alninomethyl-3-isopropyl-4-phenyl-cyclopentyl)-
acetic acid;
[1R-(1o,3P,40)]}~(1-Aminomethyl-3-isopropyl-4-phenyl-cyclopentyl)-
acetic acid;
25 [1R-(10,30,4B)}-(} -Aminomethyl-3-isopropyl-4-phenyl-cyclopentyl)-
acetic acid;
[18-(10,3B,400)]-(1-Aminomethyl-3-isopropyl-4-phenyl-cyclopentyl)-
acetic acid;
[18-(1 a,30,48)]+(1 -Aminomethyl-3-benzyl-4-isopropyl-cyclopentyl)-
30 acetic acid;



~l I ~g binding site3 a~gJlcg p0O Am nanet hyl 3, 4-di net hyl cycl opentyl ~ acetic
acid hydrochloride (~')-(TranS~~1 _ Anf~onet hyl 3, 4-di net hylcycl opentyl}.
acetic acid hydrochl oride

(-)-(ctan$) - (1Am nonet hyl 3, 4-di net hyl cycl openry!)acetic grid hydrochl ori de
(ci shraas) - (9921829 nanet ~yl 3- mat hyl cycl openty!}. ~CBtl|C aCwrrnsos/19876.

| t ydro~chl afida H& HZN CO-H HCtli,N G-, H _ ., NCLH~N OzH 5~ 0.0.34 0.022
1.0 U.0%$8 72 1W9 67 PGTlrl~98119876 , 11~ 100 1W0 1b0 wo ~n~fzzz u‘& 2002
FGTI US98J19876 . -1%- 2 ? J U N Z~~ TABLE 1“{cr~nt'd) GarraSeensn d N

Tht r mal bEA/ 2FEyper ai h @i Rah ARG MR e 1Q0
(~-M % M'E" 1 hr% K/%E{I'lgjﬁﬁ% (rlc?"?kect edgl?ﬁg?:%ﬂs poﬁgggﬂ?gc&é%%?y(kﬂ hr

past dose30 m-kecefic@@idygl kg PO30 ngl kg t' Obi ndin~site (mans)-(1- ma, N ca~H

0.14 -7 -2 100 _ . ~tm.nonie |. 3, 4-di net cyci.opentyl)acetic acid

hydr ochl ori de (1-Ar ﬁf@ﬂh@@ﬁ‘;ﬂﬁw (—kAH“RPIBJg'SSﬁ %‘E@d“%@ﬂ%&&&ﬁ%"@ﬁa};’yl ) -

past dose) acet L&t'%%ic .hydrochl oride (cisluans)-(1- HcLH-HN co ~ ~. 10 O O
ont

rrottested J~nnii yl -3 benzyl tyci obutyi }acetic acid pb hydrochl oride °

MPE: nmaxBmum possi bgm-ﬂd,&ﬁ,ﬂm]_—(ﬂeAnﬁmmBill-B'-bmmbiﬁmmbbﬂl’-cyﬁ:lbpdﬁql)t nem wi.t h
carrageenan. The radioligand binding assay using [~H gabagentin and the
ot ~S subtrnit acetic acid;
[18-(1ax,30,48)]-(1-Aminomethy]-3-tert-butyl4-phenyl-cyclopentyl)-
acetic acid; _
f1R-(1¢x,38,400))-(1-Aminomethyl-3-tert-butyl-4-phenyl-cyclopentyl)-
10 acetic acid;
[1R-(101,300,40)]-(1-Aminomethyl-3-tert-butyl-4-phenyl-cyclopentyl)-
acetic acid;
[18-(10,3f,400}-(1-Aminomethyl-3-tert-butyl-4-phenyl-cyclopentyl)-
acetic acid;
15 [1R-(10,30,4B)]-(1 -Aminomethyl-3-benzyl4-tert-butyl-cyclopentyl)-
acetic acid;
[15+(1e,38,400)}-(1 -Aminomethyl-3-benzyl-4-tert-butyl-cyclopentyl)-
acetic acid,;
[18-(1e,30,48)]-(1 -Aminomethyl-3-benzyl-4-tert-butyl-cyclopentyl)-
20 acetic acid;
[1R-(1ct,3P,40)]-(1 -Aminomethyl-3-benzyl-4-tert-butyl-cyclopentyl).
acetic acid;
[18-(105,304,4P)]-(1 ~Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)-acetic
acid;
25 [1R-(1at,3B,400)])-(1-Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)-acetic
acd;
[1R-(1et,30,4P))-(1-Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)-acetic
acid;
[18-(1,38,400)}-(1-Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)-acetic
30 acid;
(1R-cis)-(1-Aminomethyl-2-methyl-cyclopentyl)-acetic acid;
(18-cis)~(1-Aminomethyl-2-methyl-cyclopentyl)-acetic acid;



5 dtrived fromporcine brain tissue was used ("The Novel Anti-convul satlt
~rug, Gabapentin, Binds to the a~5 Subunit of a Cal cium Channel ", Gee N. et
al., ~: Biological C~rerxnstry, in press). "The conpounds t~f the invention
show good binding aft-tnity to the a~& subunit. Gabapentin (Neurontin~) is
about 0.10 to 0.1 Zir.Min this assay. Sixlce the conpounds of the instant
inrrention also bird to the subunit, they are expected to exhi bit27 -JUN 2002
phat rnacal ogi ¢ properties cotxl parable to gahapentin_ Four exanpl & &

agents for convul sions, anxiety, and pain. 10 ThE conpounds of the

anvemori are related to Neurontin~, a rrargeted drug effective in the
tweat nent of epilepsy. Neurontinc~l is 1-"& t xyi nonet hyl ) cycl ohexaneacetic
acid of structural ({Igjtgmg)a(é_Amom)aﬂi_z:ﬂmﬂ{ﬁkyclepairyﬂh&mqaﬁounds of the

I nvention are al so expecte ful in f

to be useful in fife treatnent _gf epil epsy. ~ 7
J UN ~Q0~ The pr e§bhtrans)bririmomethyl-2-wetdyteyelopantd)-agslig#Fig: use of the

conpounds of 5 the I C_as Syif I ﬁgﬂ I.ua. di sorders. Such
neur adegenerative @@M@'ﬁ?@?ﬁggﬁ@%ﬁ%?g&g& VA g'?érégiﬁc'aéﬁai sease,
Hurrtington's di seggp(l-RalikdnaRyl-52-dimetybcydssentylpuceic deid; ¢ Lat er al

Scl ensis. The present invention also covets treati ng ri eur odegenerative

di sork deﬁﬁ tgr med alrAanibomethyl-2;2.5.3-tetramathyl-ayslopeetybracelit €1¢.ant | : mt ed ][O:
, 10 i . d
i Seace and may o UPABPHEARIROYEAGL2 S ARG SV BB B ARIERE S VOOCT R

and incl udes acut e3fr N aLNRRIMAhALZ, SidinetRy-SVetorentlHatetc hddh focal and

gl obal ischema. Al'so, i'ncluded arée transient cexebral ir!chemc attacks

and ot her cer ebr al (2BSSH(rAminomediyl-2fcdimathlcyalopgntyB-agelfcagidy) | scheni a

such as in a patie i g hoh £ r etid ag@l |y or

ot her cerebrovascurgqjg'l‘%'gg& a‘?%@é?&i%‘%@éﬁﬁ? S t|ylr?1:h§enera_l , ar

di agnogpi ¢ vascul af1Ryto.Led)pel-khtihudethyl-2Srdibeityl apdopantyphgetizatid; he

i ke. lather incidents are hoed trauma, spinal cord trauma, or .njuy Pram

general anoxi a, -hyﬁlﬂd(h@hlﬁﬁﬁdlg(lydmm@ﬂhyg&ﬁ%% '&¥°19H“Fyu§§c%‘lcr#1 r

Injuries seen 20 d [ r ures fr ol. ' {4 ypoxi a.

The instant invent rﬁ%{%ﬁr}%ﬁ-&-ﬁ%?wgﬁﬂkﬁgB#aw&?él%ggﬁ?%ﬁ@% girdt’

exanpl e, during cagg SAfRR: 102, B ldind @iy 1-Syddpentiil - setia ntidl

henorr hage, in per F%&f%‘?pggﬁgx#a, ilﬁneﬂgie;lr di ac aﬁ'?e?, %dsgqﬁt atus

epi | epti GUS. 2\555\}]_[1&dlqnﬂwnb]-élﬁA.WiMmﬁbyhi_b.BM&FHIWIH@“&@%pri ate

situatiqgn in upi ects..are,suscent t r - C

exanpl d? stroke as iﬁﬁ-{fa.géﬁgﬁ)r@aﬁmrbomwﬁﬁ%??ﬁlpgﬂlrgﬂcg%vﬁhmﬁ%@gﬁ?@h by

met hods of the pre | QDA mItHm 1ty idetit agide al so

expected to be use?ﬁ?tlldﬁﬂ%‘%@]l_ﬂ Am &BMQ%:&E Felopettfy .
[15-(10..2B.38)]-(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-acetic aeid;
[IR-(lu..2a.,4a)]-(l-Amimmethyl-2,4-dimeﬂ1yl-¢:yclopcntyl)-acetic acid;
[18~(10.20,400)]-(1-Aminomethy]-2,4-dimethyl-cyclopentyl)-acetic acid;

20 [1R~(10,20,4B)]-(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-acetic acid;
[18<10t,20.,4)]-(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-acetic acid;
[1R(101,2B,40)]-(1-Aminomethy]-2 4-dimethyl-cyclopentyl)-acetic acid;
[15-(10,28,40)])«(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-acetic acid;

[1R~(1c,2P,4P)]-(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-acetic acid;

25 and
[15-(101,2P,48)]+(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-acetic acid.
Certain intermediates are useful in the preparation of the compounds of the
invention:

(trans)-(3,4-Dimethyl-cyclopentylidene)-acetic acid ethyl ester;
30 (trans)-(3,4-Dimethyl-1-nitromethyl-cyclopentyl)-acetic acid;



PCTI US98119876 . treatnent of depression. Depression can be the result of
organi ¢ di sease, secondary to stress associated with personal |oss, or
idiopathic in origin. There is a WD 991x1824 PG'fl11S981ly 87b . -2U ~ 7 J

U N 200 strong tendency far famlial occurrence of gane forns of depression
suggesting a nechani stic cause for at |est sone farnms of depressitrn. The

di agnosi s of depression is nmade primarily by quantification of alterations

in patients' nopod. These eval uations of m)tp are gen~erxlly perforré(? bj/UN 200‘
physi cian or quantified 5 by a neuropsychol’ogi st using validated rating i
scal es, such as (Betfagl?,8Dimettly)-2Pz8pireld 4]iedanB3-cxeal € ox the Bri ef
Psychiatric Ratizﬁigcgl e. _Nut xteraus ot her_scal es have been devel oped to
quantify and neaSU-8R¥S-Bupethd-Grzaniwel4ftnenane-3aneii n patents with

depressi on, such P i b G AR ' entration) |ack of

energy, feeli ngs(% 1%}%9!&?16@?%669;1?1) g%gghéaﬂlﬁie{tﬁ}'l%ftl&t?c standards 10 fat

di agnosi s of depfas/tpus-(3R)-(=Mettyd- latitropsihyhipdopentyd)-sestio el ethyl estet;| ect ed

in the G agnostlg. tab | St _Manual. ntal,l~ist~rders (Fourth );
dition) referr ed&tl%{}%}ssﬁ?ﬁoje?%%]I% -%lwg%ﬁﬁ%nﬁrlfﬁ?ﬁogﬁed by the Anerio~
Psychi atri ¢ Asso@igt@enDinethildcyclopEtylidereiatatitiabid stliyl esertr ot ransmitter with
the central nervQus s 5 Wthin e ner al. contex f inhibition, it
seens that .r'rABR '@'ﬁ?@ﬂjfaﬂ-w%w@gﬁ%ﬁpﬁm )Eﬁcﬁu‘&é‘ﬂaﬁﬁ%ﬂl e§tetict i on and
W11l therefore S{t%sf-ﬂ,ﬁ@ih%ﬁ@aﬁ%h@ﬁﬁﬂnﬁmd-&ﬁqi ng to depression. The

eonpot t nds of th&al nstant invention may produce an anticonvul sant effect

t hrough t he i ncr éaBenzyl-chdapytylidengi-aceticagid ethyl esfer; epéhapti c junction. if 2D
A ey . . b | f
O wynapt - (SSEDOLASHA KoShlil il BTSSR RES” o, 0

at the synaptic junctio t | as a m netic and
m ght decrease ofh¢ termiilawerallybt isla stuaight oobranched grayp of frameddb droarbomb.ow

function and dec beqd] . | 0 t,th a, GAGA
agoni st or GAGA- %ﬁﬁ%ﬂgn%%lf J? ddmggﬂgﬁuglfg{aﬁéfé%&glﬁggogi %%Qogilcfrhw @5@%9
nmood and t huigludingsbut awt linlited esmethyl, etlsy],prapydyn-pnek pioprapyi, Bugylepbutylastt he
prevailing OB{ | on oL GABA activity heret 9fore. The conpounds of the

i nstant i nverty oRHY egchba%ggbg&o Ve B@dseful in the treatnent of

anxi ety and of pEHin berzy] s phdiyl gicvfls Boay Beantubdtiteba B anbktikied ¥oERIP Qi 6
pr ocedur es. 171874 %TEAQI L AND VETH 717

WD ~9
Car r aaeeni g- THRORPEYS selpclpd Lomphydrexy, cahoxy Sarhqalkoxyialogenp CEsditio.calkyl, and

threshol ds véik@y"Pashti@llare Malogend, at paw pressure test using an
anal gesyneter (Randal!-Sellitto Method; Randah L.D., Sellitto J,J., 5 A

met hod for measuHBFEARINGY acids argcammphosasics phennagelogisallyn sempatitle salts when R int .
Phar macodyn.hydiSeh: ¢adtBe - 4k9) of '\ﬁbﬁ)pﬁgfeamgm &Y drdmic (Zchs? Ogg) exXfthyle,

hydrochloric, sulfuric, phosphoric, acetic, oxalic, lactic, citrie, malic, salicylic, malonic,

maleic, succinic, methanesuifonic acid, and ascorbic. Starting from corresponding
hydroxides or carbonates, salts with alkali metals or alkaline earth metals, for example,
sodium, potassivm, magnesium, or calcium are formed. Salts with quaternary ammonium
ions can be prepared with, for example, the tetramethyl-ammonium ion. The carboxyl
group of the amino acids can be esterified by known means.

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

Certain of the compounds of the present invention possess one or more chira)
cenires and each may exist in the R(D) or 8(L) configuration. The



trained on this apparatus before the test day. pressure was gradually
applied to the hind paw of each rat and nociceptive thresholds were

dete~nm ned as the pressure (g) required to elicit pxw w thdrawal. -~4,

cutof f point of 2S0 g was used to prevent 1 p any tissue datriage to the

paw. On the test day, two to three baseline neasurenents were taz?nJmazm.)
ani mal s were adm ni stered 100 p,L of 2lo,camageenin by intraplan “
injection into xhe righx hind paw. Nocieeptive thresholds were taken again

3 hours af - | ' iB1Rk el A dpbRpriate
yper al ges PLEe e B b e D reaP e

s.c.), 1 ~mnmtyvéstherepB8 ngy/ kg, s.c.), or saline at 3.5 hours after

carxageerai n and nogi ceptive thresh S e ' : .
hour $ post - car r‘%‘gﬂéﬁﬁ‘g] ?“D%%ﬁ%{a%%‘%“gé& Ofc/l*g'[cs e‘a‘%?‘@%}“g ﬁ%g ﬁ% ?%"’sléﬁ%tzhleial%g‘ of a
sei 2u~r gs icgmjsbﬁﬂd amlrdingw&ﬁ, inlyemidncﬂ‘ot dreepreparation of aunedi(camwmﬁ‘?r t;crcatlng a
sem ear bazi de (,75Q . The |l atency to the.toni G .extensio aepaws
is 20 not ed=_0n¢l§;l9n r;p]ggtegg%o% SR, BroLp r‘?@nivh"‘t j ?‘%PWOSPE%FQ 8‘?“@%3@?8?’5‘5@ de
are consi dergfaiPTRidRedrsd &ﬂfbcﬁ%&iﬁ&tﬁe”@%ﬂoﬁ’ﬂlﬂﬁ,' epreeslos,C inRict§, padicri paihes.
Ani als Male flooded Lister rafs (

] t i 200- 250 g) .are. obtained fr&%ehfa na
( Hunt i ngdomeutogpthatngiawh disoriomiaarmation g@?trfams Sisoedrrs Ay ¢ ROYEY d
2~ Kirtgmar |, oth rodetlt species are housod in groups of six.
Ten ~onmdn s&%&%#s%{nsit(}‘&ﬂ% hri x Jacchus) weighing between 280 and 3Q0 g,
bred at Manchesieording teea Sirther Bindbdimensohtits invemliarhstecis proyijledip eompogd i n

B 07 001100 B RER U FIoBed s st piiRHeolfoltel KGRl ho MELF cphiifls®of Y,
R ARy AR e Soge iy e g
ir~ i . I P), ubcu u .

in a vol uméieBWS%"%l . W%_}"'fyax R251% Mm?%é’%ﬁ%‘ﬂé%c@ 1@"*@?‘552% f@%&bﬁ"s
douse |,ir%&ﬁém&&ﬁn@%oide@samaﬁ@bmow emdoned) it appegkmblox) 45 cm | ong, 27
cmw de, and ~7_cm hi divided into a small (2J5) and a large (3I5) area

h1
by a partition Wauéfgh%ﬁ'ﬂ@@ & &£0Mahove the wal |s (Costah B., et al.,
Lxploration of mce in a black aggiMbis andateridlsi dati on as a nodel of
anxi ety. Pharmacol. ~~ochem Behav., 1 U 1989;32a77785). There is a 7.5 X
7.5 cm operAmmmals t he center of the partition at floor level. The small

car npar hnent | i b LT L hed 18- B:€:) .
conpartment i ssl\ldgﬁu%%h 52‘? gxgﬁgf}'gg (gwgk?ﬁ&§§?%°W%ﬁeBﬁ%oﬂt or gn; I(:nien
ter

i 11 umi nat ec(Hl, Uek.)! iAnials veexe honssdde graups o6 6eta 18yngeme i A gows light/ darkes
mnut s, el £0 AR5 Ariieni of SRR e iRRRETE OOV TTe T
et ah) Ef f ecamragéenan-induced Thermal Hyperalgesia in the Rat .
Thermal hyperalgesia was assessed using the rat plantar test (Ugo Basile, Italy)
following a modified method of Hargreaves, et al., 1988. Rats were habituated to the
apparatus which consisted of three individual perspex boxes on an elevated glass table. A

mobile radiant heat source located under the table was focused onto the desired paw and
paw withdrawal latencies (PWL) recorded. PWL were taken 3 times for both 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 for an amimal. The apparatus was
calibrated to give a PWL of approximately 10 5. There was an autoraatic cutoff point of
20 s to prevent tissue damage. After bascline PWLs were determined, animals received
an intraplantar injection of carrageenan (100 uL of 20 mg/mL) into the right hind paw.
PWLs were reassessed following the same protocol as above 2-hour post-carrageenan
(this time point represented the start of peak hyperalgesia) to ascertain that hyperalgesia
had developed, Test compounds were administered orally (in a volume of 1 mL/kg) at
2.5 hours after carrageenan. PWLs were reassessed at various times after drug

administration.



a~.xialytio and stnxiogenie drug$ on expl Q-tory activity in a sinple nodel
of anxiety is raiee. NeuraPharnracol., 1989;28:9Ul-~5). |ist Elevated X--
Daze 20 A standard el evated X-maze (Handl ey S.'L,, et al., Effects of al pha
adrenocept or agoni sts and antagoni sts in a maze-explorati o nodel of fear’
noti vat ed behavi or. Naunyn- Schi edeherg's Arch. Pharracol. ( 1984;3f§;iﬂjﬂhﬂﬂ“
was aut omat ed as previously deS$cri bed (F' | d, et al., Automation t LL%
el evated X-maze test of anxiety.l1llr. J. rmacal ., 1991; 1 d2(Suppl):3 U4P)
ihe a-ni M7 Mod@l 6 RhACGyAthat ek %Pof»ratbsowomn.afza\rhm Megertion be
open arms. For "detennitung atrxiolyti'o effects the entries and tine spent
on the etrdAidibferde Seizanes infDBAL Mieen arns i 5 nctastu~ed during the 5-mnute

test period (Costall, et al., Use of the elevated plus maze to assess
artxiolytic potential in the rat. Br. J_ Pharnmacol., 1989; 96( Suppl); 312P).
fC TI1J89SINtetheds - "WD 991 Z18~4 Marrnosel bluman Threat Test 2 7 JUN ZOt

The total nunber of body postures exhibited by the animal towards the
threat stirnulu~ (a htunan st2tnding approximately U5 marray fromthe

mar noset cage and staring into the eyes of the marnoset) is recorded during
the ~~-mnute 5 test period. The body pastures scored are slit stares, tai
postures, scent marking f the cagel perches, piloerection, xetreats, and
arching ofthe back. Each animal is exposed to the threat stinmulus tw ce on
the te$t day before and abler drug treatnent The dlffcrence between the two
scores is analyzed using one-way analysis X variance followed by
launnett's t test. Al drug treatnents are carried 10 out SC at |ea$t 2
hours sft~r the first (control) threat. The pretreatnment tinme for each
conmpound is 4p mnutes. tat Conflict Test Rats are trained to press |levers
for food reward in operant chanbers. Tha schedul e consists of alternations
of four 4-m nute unpur~,shed periods on variable 15 interval of 30 seconds
si gt xal ed by chanber |lights on and three 3-tnittute puni shed periods on
fixed ratio 5 (by footshock concomtant to food delivery) signaled by
chanber lights off. The degree of footshock is adjusted for each rat to
obtain approxi mately 80~~0 to 9D% suppressi on of responding in conparison
wi t h unpuni shed resparrding. Rats receive saline vehicle on traitxing days.
2D The conpounds of the instant invention are al so expected to be useful in
the treatnent of pain and phobic disorders (Am J. Pain Martrxg., 1995;
5:7-9). The conpounds afthe instant invention are al so expected to be
useful in treating the syntptvima of nlariic, acute or chronic) single
upside, or recurring. They are al so expected to be useful in treating

and/ or preventing bipolar disorder ~5 (United States Patent Nunmbex
5,510,3%l). Mdels of Irritable $owel Syndrotrie TNBS-1nduced Chronic
Visceral Allodynia In hats



| nj eations of trinitrobenzene sulfonic (TNBS) into the col on have been
found to induce chronic colitis. In hunour, digestive disorders_are often,

associated ~p with visceral pain.1ln these pathologies, the visceral pain

tlv'eshald is decreased PGIII1JS~81 1987~ . indicating a visceral
hyper sen$i t i wiotegaig@ansequently, this study v~ras designed to POYRISSSNISIE~
pcrn~, rsgsn~$~~ . z 7 ~ a ~ 2~a, evaluate the effect of injection of TNBS

-

4

into the colon on visceral pain threshold jre a experinental nodel
colanic distension. Materials and Met hods'%’ii mal s and xurgery 5 | Vzgi eJUN 200

Sprague- Dawl ey rats ﬂ%’i‘ﬂée@&rgﬁ Wrer&EARRA btﬁin'cb?ﬁiiaﬁé@@ﬁﬁlhe‘ﬁgi}g Bk 3¢ te?00 9

are used. The animal s are | ed 3 per cage a regul ated environnent (20
t 1 C 50t ~%iremndilisy of hiabdratoryAmirdaleinderm prot®oDappooved. by the nder

anest hesi a (ketam pe $0 I i . p;, acepr ' I ip), .t i nj ection
of TNBS (50 néhig%'ﬁé?“%‘r’%%ﬁ Fﬁmmﬁ%ﬁﬁ?%ﬁ%ﬁ?%% %h%c'ﬁﬁr Wﬁ%cmal
colon (1 cm fromikéd B JaeRsomL.abbkdt6ries! Ber Hatbe e, MEamhigdisteB/ Wefbirdi vi dual |y
housed iz~ pol ypropyl ene cages and kept in a~ regulated environment (20 t 1

C, 50 5% hunianticonvilsanhtesting mige Gerepiates Woog Wi meghrd inghes squgre

Experi nent al A i 0. i | L.oon. (5-6
cng | ength) i gﬁl?ﬁ%gg{l gfg“'ﬁ? E@'{lt)@/dmfggqgg&? %ZSS‘EQIWHEB%& ttﬁgjﬁ! ggtl?g JSE‘% B%I(I oon
5 aru from t headntip obyervébiop 30 sBeondat Ayt mouscofatliy fera eheowire ieshawds. The
ball oon is progressively inflated by step of 5 nmHg, from4 to 75 nm Hg,

each step of | RETeAAs xSt ng 30 seconds. |each cycle of colonic
di stension is contrgf: i r r -Did, e). The
t hreshol d corres pon@éé%egc@*éﬂﬁgtéﬁg $§H%¥%£§'?£%%@%§&# %f‘égc@om nal
;:lont rﬁcT% o? arapprdximea: ;e(LyEOahddhln: emr)ssicggﬁl_;ighzmt cdt_xgsmq:fl;e;rgdem dih?h&rﬁnl orr}c
uesho pressure eép%es%ﬁ in % i,s determ.ned a egr gﬁs or mance o
four cycles of PHFENSERE e gpNq. in ﬁ?@m‘iﬂé@@ﬁ? PRI B-BFOXwias used  vi t y
of the conpound pRadude atoatiMlats @thudidetheihiafidrad SwéptdeRMHRéqRAtEd group
with TNBS 25 treated gﬁgup and _control l‘gliroup, Mean and sem are cal cul at ed

for each groupetweandd kHeand |6 &3z ance eachviOmpses: The averagswund pressergilevel at ed
as follows: Agkinrk] 9 . = - ' ! ' ' T)
Cxraup C neafl(tsgp P&%n%?ﬁ:gﬁllﬂé% %gﬂgpgﬁ?&ﬁ&?ﬁgégg&t%% ﬂg‘ﬁlodl?ﬁh eG%%: mean
of the EDIl oni eMidervearhplated withiretheBamberemtiadloged to peclimfize for-1LArirlte.
PCTNS98111$76. = 2. JUN Q06 . Crrau . _mean of t ol vni¢ threshold in the
test conpound-¥Pa% Eﬂcﬂpdﬁvﬁ“&ﬁ'ﬁ%}eﬁﬁ“ﬂ WWFS ?‘Sﬁ'ﬁtsf“é‘f‘f@ﬁp“lé’? &PBHF{ anGe
bet ween each gif#llRile xtedioN Fecup@d ir fifk MaxAmEn GTE0WRNnAR MM ol | ovned by
~tt~dent's unpaired t-test. |?i fferences wexe considered statistically

signi ficant atchstagteristic seizwmg Sequence consisting of wild running followed by clonic
seizures, and later by tonic extension, and finally by respiratory arrest and death in

20 $0% or more of the mice. In vehicle-treated mice, the entire sequence of seizures
to respiratory arrest lasts approximately 15 to 20 seconds.
The incidence of all the seizure phases in the drug-treated and vehicle-
treated mice was recorded, and the occurrence of tonic seizures were used for
calculating anticonvulsant EDsq values by probit analysis, Mice were used only

25 once for testing at each dose point. Groups of DBA/2 mice (n = 5-10 per dose)
were tested for sound-induced seizure responses 2 hours (previously determined
time of peak effect) after given drug orally. All drugs in the presant study were
dissolved in distilled water and given by oral gavage in a volurne of 10 mL/kg of
body weight. compounds that are insoluble will be suspended in 1%

30 carboxymethocellulose. Doses are expressed as weight of the active drug moiety.



TN$S is dissolved in EtOH 30Jo and injected under a volunme of 0.5 r~LJrat.

TN$S is purchased Exam Fluka. ~ 0 Oral administration of the test conpound

or its vehicle is perfo~rned 1 hour before-ttie col onic distensionmcycler-

The conpounds of the present invention can be prepared and adm nistered in

a wide varieWD¥21824a] and parenteral dosage forms. Thus, the geiyicRANIES

of the present invention can be adm nistered by xnjeetion, that Is,
intravenously, 1 ~ intramuscularly, inlracytaneously, subcut aneousl| -
i ntraduodenal |y, or intraperitoneally. Al sgs t he conpounds of the paZenlUN 200
invention caa IResalts/M ni stered by inhalation, for exanple, intranasally.
Additionally, the corrpounds oaf the present invention can be adm nistered
trarlsdermal ly. It vihed O%dmﬁmsumwessrmwsgund-umcemtmﬁmsmwesuhat t he

foll owi ng dosa r 20_as t Vv gither a
conpound of FOW@B%‘%&?@'@SFP‘&?SH@HM ll“&Y’HP accept abl e
salt of a Conp ]of Formula 1 ar 1 A For preparing phar maceut i cal
corraposltiatts fromthe conpounds of the present invention,

pharmacedtical |y acdhptpadsknt resulsiskow teatnhdx@nepdunes oﬁﬂiellﬁivdhhoﬂﬁldeh%ulﬁr
Sc~lid farm prepar |on cl ude powd tablets) pills, Capsule
cachets, s uppoggqsﬁﬁf’%"s sTe %Fﬁ‘gaﬂ?@mé‘ﬁ &LGF haseund SR‘*%%’F'PE %ﬂmNéhﬁf be
one or nore Suhﬁéé‘%ﬂﬁnﬁmggfbvf@ﬁ da a%ﬂo@ﬁﬁ gticHhnHEME Setivity3H Qiled theld g\gr},tfs

bi nders, preservatives i sI nt egr I'ng agents, or -an encapsulating
rrxaterial. | nexgmrsql epilepsyathé effective doiagmad)ﬂ/dmgmmm nodél dredoweithiag i ri

a mxture with,3U the finel |V|ddact|va conmpo W 99~1B~d
Bt | 1506 105y Hibse i ® i %‘% Wﬁ%@ﬂﬁ‘ﬁé@%’%&%ﬁﬁt is nixed
with thaocarri mshmm@ddlMda&@ﬁﬁﬁﬁﬁeohvm%ﬂacﬁuﬂpertI es in suitable
proportions and conpacted in the shape arid size desired. The powders arid

tabl ets preferably contain fromfive or ten to about 5 seventy percent of
the active conpound. Suitable criers are nagnesium . carboytate, nmagnesi um
steatite, tale, sugar, |actose, pectin, TABKE n, starch, gelatin,
trrxgacanth, rnethylcellul ose) sodiuttn carQeyéeRidINdicE Thrmas €,  DBAPIV

mel ti ng wax, cocoa batter, and the |ike. The HppenlgessmmpiRat i On" Audiogesit ended
to include theformilation.of the active conpound with encapsul atNonge
material as ateBreEder 10 pﬁ%mrell nglfésatﬂdﬂ)sul‘émlfﬁ'm Ch%NIRE" bt | v¥% Foeeednent
with or without other carriers, is suggsound@edsye @ cappsdese @whildmpestdosehus
in association with it. Sinmilarly, b,g@gggs SFPL n ghmedke O A0mekg PO

Tabl ets, powd@-guang-aPS ul BBENPI GOpS, Caofet S, an 0zengesyca

solid dosage AwmimnmetsyH t abl el oral adm nistration. For preparing

supposi t or i esHh*+dimetd-nel tin X, such as a mixture of ~'xtty 15 acid

gl yceri des or"'Y(E’Ol’,"G Mut ter, first nelted, and the active conponent is

di spersed ho dsl y t her ei n, as by stirring. 'I~e nolten honbgenous

m xture is then pouréd into conveni ent sized nolds, allowed to cool, and
thereby to sofihghahg(1-Li qm.ﬁguf Qjold Pr eg_giﬁatl ons gjgncl ude S@jgutions, 4.
suspensi on, andinemm}m ons, 2 or exanpl e vvater or W$ter propyl ene gl ycol
sol utions. Fo34-piniedgit eral infection liquid preparations can be fornul at ed
in solution isyclpmydus pol ygtyl ene gl ycol solution. Aqueous sol utions

sui tabl e for #¢tiflacidse can b€ ptepared by dissolving the active conponent in
wat er and addbil‘kj’d!!%ﬁ‘\cabl e colorants, flewors, stabilizing and ~5 thickening
agents as deshr@?slf xxe&y; S nsions suitable for oral use can be made

by di spersing i er |- | |\e actrve conmponent in water with visoous

txlaterial, syghing vl at ur al synt hetic guns, resins, nethylcellul ose,

sodi um car boxegmﬁtn yl cel | uI and ot her wel | -known suspendi ng agents.
acetic acid
hydrochloride

(cis/rans)-(3R)- HCWH,N  COH 0.088 67 53 100
(1-Aminomethy]-

3-methyl- 8

cyclopentyl)- 4

acetic acid *

hydrochloride




~b Also included are solid farm preparations which are intended to be
converted, shortly before use, to liquid form preparations or oral

adm nistration. Such liquid forms include solufions, suspensions, and

enmul sions. These preparations may contain, in addition to the active

comvonent cavQesRtE4 ~| avars wa ~9r x~pcarrus9sn~s~s . ~ 7 JpiiTAI9819876
stabilizers) buffers, artificial and natural sweeteners, dispersants, '

t hi ckeners, solubilizing agents, and the like. The pharnmaceuti cal 27 JUN 200
preparation is preferably in unit dosage'fl ttn. In such farmthe

preparation is subdivided iota unitTA®IFs] t'dy ni ng appropriate 5
guantities oTWW‘M%@WaQed
, pregaratian, the package containing di scretHypailgesih inthelat Of proagatd on,
such ~ pocketed tablets, calrsules, and powders in vials or anpoMoas. Al so,
the unit dos&gepduad m can SmmeiareCcapI0kEM) ableMPE'Gds hets MBE® 2 hpz e rtg Brotetisk| f

or it can be the appt-~apriate nunbej 08 anypogrfiose (@ e s eposuipsp@r k ad dcpobtdosen 10
The quantity of active conponent ip.a- Lxti 80 B6%ePRr cptmeke R miympkeRRr i ed
or adjusted W%ﬂmand
t he pot ency idolethpet 1 ve ‘ct,o onent. In nedical use the drug may be .
adm ni st er ed3slineehyl-i nes dak as, for exanple, capsules of 1 DO or 300
rr~g. The coeyempaiyi-an can,)if desired, also contain other conpatible

t| xerapeuti camtesrids. 15 | n’t h&rapeutic use, the conpounds utilized in the
phar maceut i chydmeblotdsd of this invention are administered at the initial
dosage c~f about 0.01 to about 1 ~JO ng/kg doll |ly. A daily dose range

Qf about 0, glt'f"“gmi"gﬁ“y@“gg% ut 200 MRy is preferred. Tht dosag®dMyBwever,
rnay be vari ];:: Endi ng u the requirenents of the patieat, P?FE“’%‘évezity

of the condi ﬁﬁ)‘*ﬂﬁ ﬁ&eng tyresyed, aind the conpound being ~0 enpl oyed.
Determ nation of the proper dosage fox a particular situation is wthin the

o

skill of the art. ~'reneially, treatnent is initiated with snmaller dosages
whi ch are | egisiiahdl-t hersoppyi o dos@ of the compound. Ther eaf t enottdsiae
dosage is i namimsediyly smal ncrenments until the optinum el ect under the
ci xcunst ar i ckenzils reached. r conveni ence, the total dail~r dosage nay be
di vi ded and &¢fpPHtered i ~a 25 portions during the day, if desired. WQ
991~t $74 GenBiHt ity c uSBhenes Conpaund5 HG2C NH2 b
R3 k RS R4 RF—=rm——— 03— T EN IO T 8 |
?2t' ~~ ~rherezn RI- bogsible cHeRy - g9 ndependent #‘ W e VBFogen,

straight 5 10
The radioligand binding assay using [3H)gabapentin and the ct38 subumit

derived from porcine brain tissue was used (“The Novel Anti-convulsant Drug,
Gabapentin, Binds to the 028 Subunit of a Calcium Channel”, Gee N. et al.,

J. Biological Chemisiry, in press).

5 The compounds of the invention show good binding affinity to the w8
subunit. Gabapentin (Neurontin®) is about 0.10 to 0.12 pM in this assay. Since
the compounds of the instant invention also bind to the subunit, they are expected
to exhibit pharmacologic properties comparable to gabapentin. For example, as
agents for convulsions, anxiety, and pain.

10 The compounds of the invention are related to Neurontin®, a marketed
drug effective in the treatment of epilepsy. Neuvrontin® is 1-(aminomethyl)-
cyclohexaneacetic acid of structural formula



15 or branched al kyl of from1 to 6 carbon ataxns, phenyl, . benzyl,

tI norine, chlorine, brom ne, hydroxy, hydroxynethyl, am no, am nonethyl,
triflnoramethyl, -ORl S, where R15 may be straight oz branched al kyl of
from'1l to carlson atons, phenyl or ben2yl, -C02H, CO2R15, -CH2CAZ2H,

- CHzCC7zR15, WOFRL rc~y not all be hydrogen can be nade by powaised/ivevs ng
.methods. Hoth the 4- end 5-nenbered ring comraunds may be synt hesi zed by
the routes outlined below for the 5=nenbepjgd ring system The co Z M§ 00?
cl ai mred may be synthesized, for exanple, by atilizin,g the general™ st y2
(Ceneral Schenme 1) outli ned by G GrNthsCél Hal ., Hel v. Chim .tctc~, 1991;
74:309. ,Altematiwely, they may al soj bé€ mpdé as shown ( G al Scherre 2),
analogously to the published procedulp forfthe synthesis of 3-oxo

2, 8-di az~spiro[ 4, 5] deeane 8-carboxylicxdcid text butyl ester (P. W Smth

et ai., J. Merl Chem, 19¢5; 38: 3772). gonmpounds may al so be synt hesi zed
et al., (Ger Ofers 2,4d0,891; t
00

by the nethods outlined by .~x_ Satz

1S 4,024,175, 2ind fixer Oyen Z 611690+ US 4, 152, 326) (C~et~eral Schenes
3 and 4). The conpounds nmay al so be synthesized by the route 2t~ audi ned by
G Giffit hs et al "The-dompoGhdsof the irventi@Ddre Alko3RPeditd chbeahiseBdlisthe 5). ~ 5

wo ~9ai sa~ Ct:T 89§1%9$ 76 . 0 R (il i) NC CO-Et | NC R R HN CEt p~Et NC NG
tt~ RRi-IC F‘W']"(’ ‘)‘ePﬁV 7 JUN ~OQ2 (i) Ethyl cyanoacetate) pi~eridine
(Cope et al. - ahé‘d%ht a9entiohHss @&t&‘k@@ﬂetaﬁd\l’t& u?:@oﬁﬂec h\?@hﬁﬁgf i)
EttaH HC,; (| v) I;IxQ| H-, Rh/ C, vl edki’; gener al
Scheme <  Wthomimee as agentsmdesemmvadl@rdm O~N co~|ve O(i ii O (iu)

tt. — TG H-N CO-H (4, n&rodegenerahve disorders are, for example, Alzheimer’s disease,

Huntington’s disease, Parkinson’s disease, and Amyotrophic Lateral Sclerosis.

The present invention also covers treating neurodegenerative disorders
termed acute brain injury. These include but are not limited to: stroke, head

10 trauma, and asphyxia.

Stroke refers to a cerebral vascular disease and may also be referred toasa
cerebral vascular incident (CVA) and includes acute thromboembolic stroke.
Stroke includes both focal and global ischemia. Also, included are transient
cerebral ischemic attacks and other cercbral vascular problems accompanied by

15 cerebral ischemia such as in a patient undergoing catotid endarterectomy
specifically or other cerebrovascular or vascular surgical procedures in general, or
diagnostic vascular procedures including cerebral angiography and the like.

Other incidents are head trauma, spinal cord trauma, or injury from general
anoxia, hypoxia, hypoglycemia, hypotension as well as similar injuries seen

20 during procedures from embole, hyperfusion, and hypoxia.

The instant invention would be useful in a range of incidents, for example,
during cardiac bypass surgery, in incidents of intracranial hemorrhage, in perinatal
asphyxia, In cardiac arrest, and status epilepticus.

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 for administration by methods of the present invention.

The compounds of the invention are also expected to be useful in the
treatment of depression. Depression can be the result of organic disease,
secondary to stress associated with personal loss, or idiopathic in origin. Thereis a



PCf JUS98119$~6 . ~ ~ JUN ~0~ (i) Ph3P ~-CH-4~Me; (ii) Me~1O-, 1.,
i,3,3-tetra~tnethyl guanidine; (iii) T~ aney nickel, EtCQH I~~~ (iv) HC.
wo ~~~2md -~ tCGeneral Schene 3 () QN O~ ~-NC-C R R HOC Ct ~~I+ N1 R

(iii) MeQZC NOO Me02 CO-H ~ O O (v) (iv] RR 1~ (vi) HOC NHS R

~t ~r nr sOsr ~~wir9921834 Et hytcyanaacetate, ammonia. then H3t® 1+’P¢B5§§%3§176
H2SCr4; (iii) Ac~Q (iv) Meath; (v) Owtius Reaction; (vi) HC E

avi an excnge. wo 9~rzieza -32CGeneral Scheme 4 Hs t~ N O (1~) w MOU
~S2CBH5 N, O (v) (vi) Meo~c 0~3 O N R (Vi-9- ~cTns~sri ~~-s . 7 JUN Zou ]

%OH~;( ' '( | |~) 1&%&:@ tbie&engy?clr%ﬁ)bhgl Pcséﬁ%;ﬁ:ﬁ% Xl O~ a%e?%xq,x? fmlm%re“g?@gt ‘;]/ESH
(vii) H-1, Homeblemidticaansedobanieast some forms of depressmn. The diagnosis of
depression is made primarily by quantification of alterations in patients’ mood.
These evaluations of mood are generally performed by a physician or quantified
5 by a neuropsychologist using validated rating scales, such as the Hamilton
Depression Rating Scale or the Brief Psychiatric Rating Scale. Numerous other
scales have been developed to quantify and measure the degree of mood
alterations in patients with depression, such as insomnia, difficulty with
concentration, lack of energy, feelings of worthlessness, and guilt. The standards
10 for diagnosis of depression as well as all psychiatric diagnoses are collected in the
Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) referred to
as the DSM-IV-R manual published by the American Psychiatric Association,
1994.
GABA is an inhibitory neurotransmitter with the central nervous system.
15 Within the general context of inhibition, it seems that GABA-mimetics will
decrease or inhibit cerebral function and will therefore slow function and decrease
mood leading to depression.
The compounds of the instant invention may produce an anticonvulsant
effect through the increase of newly created GABA at the synaptic junction. If
20 gabapentin does indeed increase GABA levels or the effectiveness of GABA 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 GABA agonist or GABA-mimetic might work just the
25 opposite way by increasing mood and thus, be an antidepressant, is a new coneept,
different from the prevailing opinion of GABA activity heretofore.
The compounds of the instant invention are also expected to be useful in
the treatment of anxiety and of panic as demonstrated by means of standard
pharmacological procedures.



WD 99171%$24 -33 Ceneral Scheme 5 C(7.~Et a (ice (xi RR HN GEn NC (111)

(1Y) CNNC R ~ZEn NC T~~N aZH (v) R S (i) Ethyl cyanoacetate, piperidine

(Cape et al., J; .4nl. Chem Soc., 1941;6:3452); (ii) N-.CT~I, EtOH H-O

(ii1) HOH, HC; (iv) H2Q H-; (v) H2, RhIC, MeGH The foll owi ng exanpl es

are illustrajwoudaetaet he instant inventit~n; they are not intepgqadofindshen t

the scope. tn Exannples 1 to ~, the first step involves the conversion of a
tyclic ketane 10 to an a,~i-unsaturated estex 2 via uae of a 27 JUN 206
trial kyl phasphonaacetate or art (al kaxycar¥anyl nethyl)triphenyl phasphonium™ "

hal i de and a base, such as sodi mfﬁéﬁiﬁﬂa BN ?ﬁi(wghydri de) lithium or
I Tazide, I\E)uty I'thiu

sodi um ox pot assi unhexanet hyl di'si m ar pot assi um
t-butaxide in a solvent such as tetrahydrafurani, dinethylfornman de,

di et hyl ether o aitmat.k~ l.sul,foxi dg at a suitable tenperature in the range
from-78C to |$@¥—E?Fﬁ8—‘§&§%%4ﬁ%i-@§ﬂﬁ%. = _ S0l ves reaction afthe
ot,[3-unsaturated eNbéitepiveigréssirethrishdldswenaniasand in tisdyat pmv%ré%m tétich
a.s tetrabutyl amoni um 1 uori ~'1'111~98119a7b t et r amet hyl guani di ne,

d : |
1" S di azabi cy olEEBMREmsles RgndallfclitnMeting: Rondatidr Oevilinbs |
1, $- di azgbi cychoh s AL UAGH BV G aril O GHEVIES oPRIRARK IR ool 9 SO Um
ydrlde or potassi um uorrde 1Tn a solvent such as et r anydr of ur an,

di et hyl et her, Bhareidepifins ¥8aM4ce)9-41 NeMald SprigphreReviey s (2208 g) weraiene,
di chl or anet hane,, chl or,of orm or teg raﬁhl orgrrei,har ~e at adsui' t abl. e
tenperature | N4 pxaﬂﬁg,am%bquct e test day. Pressure was gradually applied to the

hind paw of each rat and nociceptive thrasholds were determined as the pressure
{(g) required to elicit paw withdrawal. A cutoff point of 250 g was used to prevent

10 amy tissue damage to the paw. On the test day, two to three baseline measurements
were taken before animals were administered 100 pL. of 2% carrageenin by
intraplantar injection into the right hind paw. Nociceptive thresholds were taken
again 3 hours after carrageenin to establish that animals were exhibiting
hyperalgesia. Animals were dosed with either gabapentin (3-300 mg/kg, s.c.),

15 morphine (3 mg/kg, s.¢.), or saline at 3.5 hours after catrageenin and nociceptive
thresholds were examined at 4, 4.5, and 5 hours post-carrageenin.

Semicarbazide-Induced Tonic Seizures

Tonic seizures in mice are induced by subcutaneous administration of
semicarbazide (750 mg/kg). The latency to the tonic extension of forgpaws is
20 noted. Any mice not convulsing within 2.0 hours after semicarbazide are
considered protected and given a maximum latency score of 120 minutes.

Animals
Male Hooded Lister rats (200-250 g) are obtained from Interfauna

(Huntingdon, UK) and male TO mice (20-25 g) are obtained from Bantin and

25 Kingman (Hull, UK). Both rodent species are housed in gtoups of six. Ten
Common Marmosets (Callithrix Jacchus) weighing between 280 and 360 g, bred
at Manchester University Medical School (Manchester, UK) are housed in pairs.
All animals are housed under a 12-hour light/dask cycle (lights on at 07.00 hour)
and with food and water ad libitum.



15 -2QC to 100G'. The third step involve$ ~talytic hydrogeri.ation of the

vitro nof ety of 3 using a catalyst such as Raney nickel, palladiumon_._

t harcaal or rhodium catal yst or other nickel or palladium cataining

catalyst in a. solvent such as nethanol, ethanol, isopropanol, ethyl

acetate, acewiomsaesad, 1, 4-di oxane, chloroformor diethyl ethen *‘ﬁ@{@’”’-"m

suitable tenfperature in the range from~0'C tc~ 80C. The fourth

i nvol ves hydrolysis of |Ixctarn 4 using hydrochloric acid and tray also

utilize a ca-sol vent such tetra~hydrofurar®r 1,4-dioxane or othef g udh]N a0

nnert water mpgisdGniRinggbh aet a suitable terraperature in the range from

20C to reflux"ﬁ%ﬂ‘r&m witl) ~x~ (1V) (ii) Q111) HN (4) ~4~

Reagents: (i) Tni etibyigylacespdministered either itedperitopieal]y (VB) Mabcuﬁuéb\tslfr (iii)
98 9$Tb . JU N 2t G

[-i2, Ni; (iv) 91A824 .35 PCTI |

Synt hesi s of @ﬁ%@)"“{‘?‘g\gﬁ%ﬁﬁhﬁﬁﬂ i3 volgEeaf | f%@éﬁ!@!&ﬂ#@%ﬁﬁhyl
e$ter (2) NaH dnﬁl]@\}ﬂm EmideOn in 0il, 737 ng, 18. A2 noral) was suspended
in dry tetrahydroft~ranq?50 nm.) and cooled to 4C. Triet hyl phosphonoacet at e
(3,83 nL, 19.30 nmol) was added and the rtxl xture stirred at 0OC for 15
m nut es.g fhe k R tk(BoxW6° 0,17.54 noral) in THF (10 nL) was then
added and the nrxtu a to warn to roamtenperature. After ~ bouts,
the m xture was parThe appamsthsiieanepen-thipptd pox,cktSham lon20R7 cmn)widedandd7eom ( 150
m.). ' The arg~nic hase. was se ed sh wi.th brin drjed S(~4)
and the sol vert ‘Pé‘?‘f’?ﬁi@%%@@gﬁ ' i ?)B’?‘ﬁ‘?ﬁg’abﬁ '&Pé%n

chr omat ogr aphy2((czh kb&a the twank (@oﬁt B!, @t memx'pmﬁ&. éfiﬁ?ce‘i@a%lébﬁ aﬁa%xﬁ ( 94%

of (a) as a colorless oil. | LI MR 40b NHz (~DCL13):
Hz), 1.03 (3H,box; vghdangmsg)nodplomx(ﬂ&HPharmaeolJmchm Iiehag (2H m), 2 07

(1H My 2. Z4 1(1|-~ m, 4.13 (?1-1, q, J =7 H), 5.72 (1 H,
1P~I +) %3?’%‘;8[5? ViH~"], 18%. 15 Synt hesi s of

(trar’r) (3, 4~Di et hy]“hek-emgnsycnpsbmlopenhigﬂﬁmqehierwﬂﬁpm&wdrﬁhﬁldbﬂeveﬁter

(3) The unsaturated ester (2) (2.95 gbl 16.2 noral) wa_s dissolved in

t et r ahydr of ur afheEmRligomparnest !Sr agk and\the flargp comyarmaniovhite. Jhet x|,
. 35.2 noral) ag@'}% %Wén@m&ghﬁx%% by ﬁ%h#‘im( tenbulb. 'ﬂetlgr.(@ff ?Jo;,vgrof urara,

22 nm, 20 22 e m xtdre was cool
tenperatru, e) itlivniriagad by red light. Each mouse is tested by placing it in the center of the

3z

15 white area and allowing it to explore the novel environment for 5 minutes. The
time spent in the illuminated side is measured (Kilfoil T., et al., Effects of
anxiolytic and anxiogenic drugs on exploratory activity in a simple model of
anxiety in mice. Neuropharmacol., 1989;28:901-905).

Rat Elevated X-Maze
20 A standard elevated X-maze (Handley 5.L., et al., Effects of alpha-

adrenoceptor agonists and antagonists in a maze-exploration mode] of “fear’-
motivated behavior, Naunyn-Schiedeberg's Arch. Pharmacol., 1984;327:1-5) was
antomated as previously described (Field, et al., Automation of the rat elevated
X-maze test of anxiety, Br. J Pharmacol., 1991;102(Suppl):304P). The animals

25 are placed on the center of the X-maze facing one of the open arms, For
determining anxiolytic effacts the entries and time spent on the end half sections
of the open arms is measured during the 5-minute test period (Costall, et al,, Use
of the elevated plus maze to assess anXiolytic potential in the rat. Br. J.
Pharmacol., 1989;96(Suppl):312P).



with ethyl acetate (50 nL), and washed with 2N HCO (30 tzilL) followed by
brine (50 nL). The organic phase was collected, dried (MySp4). $nd fl.oe,.

sol vent renoved in vacuo, 'fhe residue was purified by #l ash chromat ography
(silica, ethyl acexaxe:heptane 1:9) to give 1.152 g (~~!0) of a clear ail.

25 1H NVR 4 d3): ~0.98 (6H d J =6 H), 1.1
M, 1.47 (2}%%%&37 (|)| M) 2 o8 (1H m, 2. 2 (2H, Ampi%’&s??"”%?g

a,

Hz), 4.14 (2H, q, J =7 Hz), 4.61 (2H, ~IBg, J =1 Z, 60 Hz). (

me: 214 ([MH], 8%. IR (film v cm1: 1236, 1376, 1549, 1732, 295517 JUN»ZUm
~~ni aza - 36 qu}ﬁ!%ga ;B.I ?@ié‘ﬁ -7 g- ~i m-t hyl - spi ro(4. 4] nonan 2-one (4)

~C. ~rnrs~sn~g n|troester (3) (1.14 g, 4.7 nural) was

di ssol ved in met hamhhtétE&Mer@ﬁHo@ghpd@.ﬁeﬂMﬂﬁbxWh&hﬁhﬁl towards it under

an ~trnospherﬁFof hﬁx rogen (40 &pi ~t 30C. After hout[ t he catal yst was
removed by ~| EreatisRtulug (3 bmap standing approximate IQ/%H’(‘E‘% rpR TG BRI acuo t o

M < 400 e (st Sreriighfiodh Eyds B paithle) s el ailng the NET %le
m, 1.97 (2H, tes) perid? Thé Bblly Mreﬂ saaiﬁl are E‘hﬂ-m)re.s 3aiPBoshires, seagt marking of |

?;13) 292/5 ( 3? “SE/RP’;? N glgqre uon, et ats, sl arc%ugné oF lls back. rgalci'n animal is- 631"

(t)-(traps)- (izhNsba s E%at%hfnﬁﬁiﬁgw&n&!%s?gﬁ‘}nﬁéfﬁ id

hydrorbloride (5) The lactam ost d to reflex
in a mxture teatment Fhedificrencerbieswesnthe Kveistorésns amlyzedA;szt:-wwr s, fife

m Xture was cQ 15 ro rat ur Llu Wit h. water and
washed with d%ﬁ%ﬁ %"?‘]9 by ’ﬁfﬁg %qéﬁﬂugstﬁmsn‘m(@m ct ed
and thggsol vesiu semeeﬁzﬁbmee theTﬁﬂt (coftr Pmsmr pletiteathRet tinkHoet hyl
acetate to give f 7S ng (69% of a white solid after collecti,an sad

drying. 1 H Nefshgstpound istd migytes. 8091(6| d, J =6 Hz), 1.18 (2H m,
| 242 (2H, 20 m), I. 72(| | I, m), 1.87 (1H, n), 2.42 (2H, ABg, J =1 G

24Hz), 2.9U ( ABg, J =12, 34 I-Iz) $ 00 (3H, br s),12,34 (1H br s). M
($$+) me: 18&%&&1@&@!]'~', |00% g~ng~4 E~CAM ' LE 2 Ga~Et O- CzEt
Reageni &: (1) Tr1 ol ahGaneld bek o i T %’%%@? Pl T 1
H-, N; (iv) Bﬁleclﬁlefbpnmmafaltﬂﬁa@nslocﬁ lﬁmmﬁl-mdmwrﬁmmshed paiaiseniwariablet er (2)
15 interval of 30 seconds signaled by chamber lights on and three 3-minute 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
approxitnately 80% to 90% suppression of responding in comparison with
unpunjshed responding. Rats receive saline vehicle on training days.
20 The compounds of the instant invention are also expected to be useful in
the treattnent of pain and phobic disordets (4dm. J. Pain Manag., 1995;5:7-9).
The compounds of the instant invention are also expected to be useful in
treating the symptoms of manic, acute or chronic, single upside, or recurring.
They are also expected to be useful in treating and/or preventing bipolar disorder
25 (United States Patent Number 5,510,381).

Models of lrritabla Bowel Syndrome
TNBS-Induced Chronic Visceral Allodynia In Rats

Injections of trinitrobenzene sulfonic (TNBS) into the colon have been
"found to induce chronic colitis. In human, digestive disorders are often associated
30 with visceral pain. In these pathologies, the visceral pain threshold is decreased
indicating a visceral hypersensitivity. Consequently, this study was designed to



NaH (60% di spersion in oil, 1.80 g, 44.94 rnnol) was suspended in dry
t et rahydrofuran (SO ni) and pooled to OG Triethyl phosphonoacetate (9.33
mL, 47.08 noral) was e~cided and the m xture stirred at 0O~ far 15 m nutes.
Gycl obut anone (1) (3.0 g, 42.8 noral) in THF (24 nlL) was then added and the
1 Umxturewgidommed to warmto zoomternpenture. After 2 houngsraideenedrst ure
was partitioned between diethyl ether (2p0 ni) arid water ( 1 ~0 rrL) The
argannc phase was separated, washed with ine, dried (MSO ~), zaZhSUN 200
sol vent renoved i~ vacua at 400 mm Hg. The"residue was purred by f h /
chr omat ogr aph A (96%
of (2) ass a %:/Vo ‘gﬂrt% g.g;%&g@{&b{%@gﬁ{ @FN’?TB?%%Q%S&]&% vﬂé&e Eﬁnﬁh&%(ﬂd ~7 (3H,
t,1=bl ~z), 2. iGa ¢epekimeajal mddelof{cdkynicdlistedsions (2H, n), 4 14 (2H q J =6
Hz), 55 S ( 1 H s). M5 (ESA-) mie: 141 ([IVIH ~], 100~).1R (film v cm 1:
10$8, 11%$9, | 336, 1673, Fc~rn.rs~sn ~s~s . 171 G 2926. WCf 99121874
Synt hesi s of mduaxmmwmyas cycl obutyl)-acekic acid ethyl ester (3) The
unsaturated e er ( (5.79 g, 41.4 mol) was dissolved in tetrahydrofuran
(20 mL) and s SUTBEYwith nitronethane (4.67 nL) ~ ~ ,J C N 032
86 4 mug al ) and te ?ga,mgwg{sf d iRkel #yg an

g U nxnal ). Mg?ét e%%%@ our (JMér E? g* %Mégge’ew@&%ﬁ
t e nper ature, 3M0-40kgar uded.e'ﬂ'twammebtm IEH(S&G B per pagedn@ regulated enyironnmst HCl

gf@gsgzi ,hf S'nh"&‘??etii’ﬁ%#‘%ﬁ%@ea R T A
(523/)Cofxa§atc RLAARY pORRE oy i Bar| P paTP) Miipfechon oL INBIS'® %8 o).

1.96-2. 20 (6H50mgke) arsalipeyt.§ mLAe)is performed ingo &efprm;nal mlm(l(gmfmrm) N1S

(ES+) ] [a). 1R (fi 1732,
2984. gnt hes&g &MYA%%O?&% élrgeowh‘g% og}egdglng%ﬁ&r R %T%OH de
(4) 15 The nl&dgeeaﬁ@keﬁt%a@é’glﬂm& emﬁoﬁmnumrm\m:ds%wnﬁdﬂy,mmet hanol
(.50 nnL) and shaken over Raney nickel catalyst under an atnosphere of

hydrogen (45 }ighn3:00 arsoc8:08rmme) dwingoldays t he catal yst was renoved by
filtration through cellte The solvent was renoved in vacuo to give 1.53 g
of a pale yel Low 0il i ch s used without purification. The ail was
di ssol ved in PHEWCKASEFEUH ) and 20 6N HO ( 15 nl) and heated to

re~lux. After 5 hoaiPa tmmnsm@ﬁahadbﬂmqmmm islihﬂenedl | uted
W th wxtex (20 rnL)) end washed with dlchloronethatye(3x . "fhe

aqueoudS phas ebyarusssnd kept mposition:(Hp of blleown 5 ?‘Erﬁﬂ%ﬂ“ﬁ‘\‘i‘“@d&h@mﬂgﬁ’é’ resi due

triturat lid
o1 el ik g 201
m, 2.59 (2H, sm}m,mmonwsmmﬁgaaampqﬁrn:ﬂwomm?( sacomds, Eych V5 (ESA)
ol o0 144 ([MEHOLL 200 100000 MGl ORI € RbEHIHGSaPas S 8iE2CL: C

46. $0/ a; H, 7
France) The threshold corresponds to the pressure which produced the first

20 abdominal contraction and the cycle of distension is then discontinued. The

colonic threshold (pressure expressed in mm Hg) is determined after performance
of four cycles of distension on the same animal.

Determination of the activity of the compound
Data is analyzed by comparing test comnpound-treated group with TNBS-
25 treated group and control group, Mean and sem are calcujated for each group. The
antiallodynic activity of the compound is calculated as follows:
Activity (%) = (group C — group T) / (group A ~ group T)
Group C: mean of the colonic threshold in the control group
Group T: mean of the colonic threshold in the TNBS-treated group



PGT1 US98I 1987b . 30 Fa~und C, 46.45% H, 7.9S% N, 7.71/o0. wo ~nms2d _39_
EXAMPLE 3 CO~Et (i--~ (-- "_. (1) (2) (|v) ~QHN-: (iii) (4)

PCTI U$9BI 19876 , ~7 JUN~ 2 | | eagerits:- (i) *"1"riethyl phosphonoacet at e,

‘N aH;, (ii) MeNO2, Bu~l~"F ; (iii) HZ, Ni; (iv) HJ 5 Syntheses of

(R) - (3- Met hywosegigdpent yl i den~) -acetic $cid ethyl eater (~) REFUSSUDIRTS,
dispersionin oil, I.~b g, 46.5 mmol) was suspended in dty tetx~hydrafitran
‘(4U nmL) and cool ed to OC. Triet hyl phosphar%acet ate (9.b9 nL, 48.8 rﬂh?)JM,NsZOﬁ
added and the m xture stixred at OC far m nutes. The ketane (1) (5 rnl,
46.5 mmol ) its THF Gidupnd)mesnofthe belonmdhieshodd ch thkd¢estcompowndi®eated owed t o
warmto nomtenperature. After 2 houxs, the m xture was partitioned between
di ethyl ether (200 nmL) af®%Bater (t50 m_) The organi c ‘phase was separ at ed,
washed with brine, dried (MyS~q,) and the sol vent renoved in vecuo. The
resi due was pugif.l.e fl.ash chromat ography (silica, ethyl acetate;heptane
1:9) to give 5@%\@&‘ % Qxﬁy)é!?of (2) as a colorless oil. 15 1H NM s 400 MHz
(G 7C13): 8 1.04 (%tauﬁcalél iﬁﬁcéﬁdd betweeh eack?ghﬁlb,wak Blridinkd uym ng@

2.9U-3.1 S ( H, / &2’ Cl+) -

n e: 1695 (I Mﬂne-wv/amq)m feklpwyd by §mdfnt ﬂlmutékmt ﬁer@?&%werz%s WO

~anis~4 ~o ~ ?
(2|mslst rapg) (3‘&#‘“@“‘!&@%’@‘&%“ H}| -'cy'ct opentyl)-acetic acid ethyy

ester (3) The trz~saturated ester (Z) (3.0 g, 17.% ~nnol) was dissolved in
t et rahydr vf ur agempenids—L) and stirred at 70C with nitrorret hane ( I .~2 nlL)
5 35.6 mol ) end tetrabtttyl amonium fluoride (1.0 Min tetrah drofuran 25

nL, _ 25.0 mn/I) ATNES is dissolyed in EAQH 30%,and injeqiad uadasiaseplyrse phom
t t i~ 50 mL d hed with 2h1l
I -elmc):ler?SgranL) F%lrwat gg Pﬁﬁﬂ%{eggfﬁ?m ﬁle org?ami gnph\ggz \i/asWIcoI | ect ed,

dried (MySU4), and Oksd aﬂninvlﬂrd‘tmn of the test compound or its vehicle is performed 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 compounds of the
present invention can be administered by injection, that is, intravenously,

15 intramuscularly, infracutaneously, subcutaneously, intraduodenally, or
intraperitoneally. Also, the compounds of the present invention can be
administered by inhalation, for example, intranasally. Additionally, the
compounds of the present invention can be administered transdermally. It will be
obvious to those skilled in the art that the following dosage forms may comprise

20 as the active component, either a compound of Formula 1 or 1A ora
corresponding pharmaceutically acceptable salt of a compound of Fonmula 1
or 1A.

For prepating pharmaceutical compositions from the compounds of the
present invention, pharmaceutically acceptable carriers can be either solid or

25 liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier can be one or more
substances which may also act as diluents, flavoring agents, binders,
preservatives, tablet disintegrating agents, or an encapsulating material,

In powders, the carrier is a finely divided solid which is in a mixture with

30 the finely divided active component.



renoved in vacuo. The re9idue was purified by flash chromatography (silica,
‘ethyl | 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), LO8-1.37 (SH, n) 159217
(5H, m, 2.64 (2H, rr),415(2|,q,J:7Hz) 4.64 (2H, m, ES+;_€§rde
230 ([MH t' WOSMIB4 1~ (film v cm1: 11$3, 1377, 1548, 1732, qusww
Synt hesi s of (eisltrana~(~~9-.Me#hyl -spirn[4.4) noaanl o~ue (4) The
nitroester (3) (1,9% g, 8.f6 mnol) was dbgsol ved in methanol (50 rﬂ)? a}UN zm
shaken over Raney nickel catal yst undex an at nosphere of hydrogen (40 psi)
at 30~. After | 8 Mmbmtsmmmeabwbnmésn@rndmwﬂymlwhavmzmthrough
celite. The sol vent s,.renmoved in ~ctacuo _and.the & S|due | by flash
i il \%s%

chr omat ogr aph{i¢988sar pinding praperiies i suitable Proparipns e}n
(791) of a Whih@sEokbdredll 3 NWR 4ou Mz (~1-13): $1.03 (3H) 12 (2H
m,1.60-2_ 15 (5H, m, 2,22 (2H, , 3.20 and327(2Ht0|I 2xs, ci s,

and :c r i’il’ as), 6. | §he powdersang rtﬁb;hts prgerably=contain from fivesor ten ka-ghout| ' pyi o) .
IR -(3R)-(1
A norreonyl - 3SR B of BtV Formfiot ShARG Sarflens ot Blabhabgitn) (579 (1

lectern (4) ( ¢é4donate, mé% uhréteﬁfﬁdc) 1a¥@ sue Aaedsé, eitin dexexin] mmhngelatm e of
1,4-dioxart (S nL) and 6N HC . After ~. hours, the m~rtuxe was
cooled t4 | ~ctragaw$t99mﬂ%m$lulos¢wm'%ﬁﬁé%xm?téylcahlvleifealwvtnllf-‘ ting wax,( 20
m.), and wash [ “ 114598119876 .
~~ ~~N~(~Z (3%9(;%@[39 aﬁ?kﬁd}]ﬁ{é‘?g‘ggﬁérm pp ggé%mngi@‘c‘ﬁ dg%twgdﬂ‘ﬁgtmﬁe sol vent
renoved i n vadormuldiivm dfethe ahm/e\mmpbnnd mthteadapmtdungmweknﬂaeaammo give a
white j@“d whi ch was co

hi f
et hyl t at ePﬁ%“E‘W&ﬁ&I‘“‘P @P’v‘g g‘%“(BS%T‘PB%'%vaé‘?‘m;?e‘t“g‘ 0 gf’*“@ g

drying. 1 H Ny éun‘lﬁﬂdéﬁy 6@&::@} G HEH 35 thes 18- Bociatidn \ﬂiihltﬂSlﬁﬁ}aitly,_%hé@H m,
142210(SH g} 2.41 and Z. 44 (2H total, 2 X s, cisJtrans), 94(2H
an

m, 'i.96 (3Handjlozenges|ape wlqﬁgd T ablgts,powders, consules pills, cachets, @pﬂ/ﬂozepm
100% - P XAMELERE uéca)as(stlﬁixd dgsagf: Rorks itable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty

15 acid glycerides or cocoa butter, is first melted, and the active component is
dispersed homogeneously therein, as by stirring. The molten homogenous mixture
is then poured into convenient sized molds, allowed to cool, and thereby to
solidify.

Liquid form preparations include solutions, suspensions, and emulsions,

20 for example, water or water propylene glycol solutions. For parenteral injection
liquid preparations can be formulated in solution in aqueous polyethylene glycol
solution.

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

25 thickening agents as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and
other well-known suspending agents.

30 Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for oral administration.
Such liquid forms include solutions, suspensions, and emulsions. These

. preparations may contain, in addition to the active component. colorants. flavors



(2) (iv) OH~ (iii) (4) Reagents: (i) Triethylphosphonoacetate, NaH, (ii)
MeNC~, Bra, 4N ~F-; (iii) Il1l) N; (iv) HG 15 ~yntltr~is of

(ci S)-(3,4-Diinethyl-cyel opentylidene)-acetic acid ethyl eater (2) NaH ( ~0/
dispersion in oil) 519 ng, 12,96 mmaol ) was suspended in dry tetrahydrofiuan
(30 L) and woeprerg2a0 OC. Tri et hyl phosphanoacetate (2.68 nl, pdr/pssndfie).

was added and the m xtuuErce stixred at UC for 15 m nutes. The ketone (1.)

(1 .21 g, 1 U8 mol) in THF ( 10 nL) was then added and the mi

allowed to v~ranx~ to roomtenperature. ARfer 2 hours, the mxtureztz\z SUN 2002

artitioned %33 ; ween

8i et hyl et her Ea?&?@rsg% diaﬂ;tlfi lera%%‘?éﬁlgmépm ﬁ&%:m%&gggmﬁé

separ at ed, nashhﬂxlmﬂglagmtsnmdﬂiehkd (MgS04.) and the solvent renoved ira
vacuo. The residue s . purified b flash.chr t.0 ca, ethyl

s. cet ~at e: hept ane g@ Hharrgaceptjeal p QPG’%‘OP?iP’@?B" I ?‘Q)’R’égoéﬁg&g‘?’& Il’é§‘é“h0|l
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| 043, 11 Z5,

(tx~ns) (3, 4 DPf?ﬂﬁ‘E‘tJ%?rﬂ‘iB‘fF %ﬂ“‘%é’é '8%&?39%‘“ of preparation, gpehys oy hyI

ester (3) The pﬂﬁméé'faﬁfe@ﬂcﬂﬁhﬁé a{na)powe%&ﬁvihls &r RApouTEY. ALy sheckinis ol ved in
tetrahydrofuran (I ni ,} and stirred at 7OGW|th nltrorrethane (U.-$2 ni,

15. 2. nor aI) eﬁemetfemszambyasmh tablats qaghat erdozengeitsel, ardt sanrbedhe ur an,
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(30 nmL)10f ol | owed byTHerquagtityTiP adtive c)omﬂamnnhgamndqshmammmmylmwaaéd dri ed
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4s% of a cl T (GG Hz
121 1 30" (SHP e of S AR In el e b mip® ’ et s

(2H, q, J = 7 they timesaipily 23y forsgamp, (cmsiu)eswfgpﬁor QQW&N(E( Whﬂwr}ipow IR (f
T B B o S BB R e o () (0.5
g, 3.4 thnol) was dnsiserhpemicuse, g étﬁ'npdundﬁiﬁuhmeﬂ)m the phammaceutical method
of this invention are administered at the initial dosage of about 0.01 mg to about
100 mg/kg daily. A daily dose range of about 0,01 mg to about 100 mg/kg is
preferred. The dosages, however, may be varied depending upon the requirements
of the patient, the severity of the condition being treated, and the compound being
20 employed. Determination of the proper dosage for a particular situation is within
the skill of the art. Generally, treatment is initiated with smaller dosages which are
less than the optimun dose of the compound. Thereafter, the dosage is increased
by small increments until the optimum effect under the circumstances is reached.
For convenience, the total daily dosage may be divided and administered in
25 portions during the day, if desired.



~5 and shaken over Raney nickel catalyst urtdEr sn atnosphere of hydxoger~
(40 psi) st 30C. After 4 hours the catal yst was renoved by filtration |
through celite. The solvent v'ras renpved in vacua to give 5b7 ng (99!'a) of
~ pale yellt~w dil which solidified on standing. 1i wa ~ar~~sza

~Cr~s~~i 9s~ygebpagxs 7 J U N ZaaZ 1H ~1IMR 400 Mz (CDClg): fi g98sdsqblzed. J
=6 Hz), 1-38 (2H, m, 1.91 (21~, m, 2.10 (21~ m, 2.32 (2H,s), 3.18 (2H,
s), 5.61 (1H, bx s). Ms (ES~+) nme: 168 (5M—I+], 100% . IR (elm v ¢ 71:

1304, 1450, 1699, 2871, 31%$6. 5 Syut h~esas28t 77 JUN?
(lei,4(~)-(1- &%WHYA Aie- Sdéhq t hyl -cyd dpentyl )-acetic acid

hydrochl orid~t "‘Iacta ) (563 ng, 4.4D mmol) was heated to refl ux
in a mxture of 1, 4 di oxan (5 nlL) auud bN H~1 (15 nl). -After 4 hours, tha
m xture was cegm rmrn tenperature, dil~tte~i with water (20 nL), and
washed wi th dirchrora thane 10 (3 x 30 m~L). The aqueous phase was

coll ected and the solvent renoved in vacuo. The residue was tritunted with
ethyl acetate to give a i.te soljd which was ecgﬁ%gand dried. This was
recrystahi zed from et hyl anol to (59" "/0) of (5)
after collection and dry| ng. 400 Mz (d61h VE~] : @ 0.84 (6H, d,"J =
6 Hz), 1.21 (2H m, ?&2 ) rl2. 06 (2HR R(2H, 9), 289(2H
s), 7.94 (3H, br s), 186

((I\/I>-I-IICI]i ;| OD% 7vvo : AP CI~Et (2) " | |
p~' T1 US981 19875 . ~aN O~ ks (rv) -~ ~ Ry~ Reagents: (i)

Tri et hyl phosphanoacet at e, H@aH 5034 i4) MeNO2, EudNRIF ; Bl i) H2, Ni; (iv) HC
5 10 15 Synthesis of (3-Ben~ y? cycl obut yZi dene~acetic acid et hyI ester (2)
NaH (60% di spersion in oil, U 496 g, 12.4 rnnol), wb% suspended in dry
tetrahydrofi~a~r~ (40 nL) and oled to OC. Triethyl phdsphunaacetate (2.68
rnL, 13.0 nmrxlol) was added and the m xte~re stirxed at 0C far 15 m nutes.

The cycl pbut anone (~ ) ch; 11.8 mmol ) in THF 15 rxt L) was then
vﬁeg‘may

added and the mi xt awhereih wa-selested indepensdently Mdmenm

h h t d
water (154 mb e 4@3@*@1‘ Jo BRBR B S bt ety i ?%@Eﬁl.“ﬁgg”dr. ed
(lvg844) and Lignine! A ,fﬁyms fh yY, 380, aﬁhﬁmhemwmmsmew Lordsby
flash chronmat ographl\;ﬁ(m ica, etlhyl acet at’e: heptane 1:4) to give 2. 19 g

{Sy” of {2) amemR ﬂjhivdbﬁsnﬂight orflbiapiiiRd AHGT bFtfrof-DE Garbeh dtofhs, plaiyl t, J a
6 Hz), 2.55 (1H, m), 2.642.95

or benzyl, -CO9H, CO9R 13, -CHyCO,H, -CHyCO2R15. R1-R3 may not all be

hydrogen can be made by the following methods.

10 Both the 4- and 5-membered ring compounds may be synthesized by the
routes outlined below for the 5-membered ring system. The compounds claimed
may be synthesized, for example, by utilizing the general strategy (General
Scheme 1) outlined by G. Griffiths et al., Helv. Chim. Acta, 1991;74:309.
Alternatively, they may also be made as shown ( General Scheme 2), analogously to

15 the published procadure for the synthesis of 3-ox0-2,8-diazaspiro{4,5)decane-
B-carboxylic acid tert-butyl ester (P. W. Smith et al., J Med. Chem,, 1995;38:3772).
The compounds may also be synthesized by the methods outlined by G. Satzinger
et al., (Ger Offen 2,460,891; US 4,024,175, and Ger Offen 2,611,690; US 4,152,326)
(General Schemes 3 and 4). The compounds may also be synthesized by the route

20 outlined by G. Griffiths et al,, Helv. Chim, Acta, 1991,74:309 (General Scheme 5).



(5H, m, 3.2% (213, m, 4.14 (2H, q, J = 6 Hz), 5.63 (1H, s), 7.10-7.32
(SH, m. WO 9~| ~1 $24 -45 M5 (ESt) me: 231 ([MH ~], 8%. IR (film v
crct~l:1190, 1335, 16f5, 1?15, 290. Synthesis of
(els/traps)-(3-Benzyl-1-nitroncthyl-cyclobtttyl ~-acetic acid ethyl ester

(3) 5 The unsewaepred ester (2) (2.17 g, 9.4? mml) was di ssoPCRAISHNIETE .
tetrahydrofuran (15 nL} and stirred at 70C with nitronethane (1.02 nL, 18.8
nmol ) and tetrabutyl amoni um fluoride (1. i n tetrahydrofuran,

14.0 mrnol}. After 24 hours, the m xture %&éﬂcool ed to roomterrper?t.z-LJUN 2002’
diluted with ethyl acetate (150 nl),GaReshl Wab&ge 1w th 2N HC (60 rnl.)

foll owed by brine 10 (100 nL). The organi c phase was coll ected, dried
(M~SUg, ) and the solvent renoved itt vacuo The residue was purified by

fl ash chromat ography (silica, ethyl fcat e; e 1:1) gi ve 1.55¢g
(57t) of a Clear oil. 1H NM® 400 IvI1 z $ , m, 1.%$6 (2H,
rn), 2.09-2.33 (2H, m, 2.53t2.78 (3~ 15(2H = 6 Hz}, 4.62
and 4.71 (21i total, 2 x s Ci s/(i)ran 0$-(7i)34 ( m. M5 (ES+) mle:
292 ([MH], 1 oa%. IR (fi : 78 1 1732, 2933. .
S~tlresis of (cisJtraus}-(~.Ag noroethyl-~genzyl - cycl obuyl)-acetic acid

hydrochl oride (4) 20 The tlitxoester (3) (1.53 g, 5.25 mmvl) was di ssol ved
i n nethanol (50 nlL) and shslten over Raney nickel catalyst under ari

at nosphere of hydrogen (45 psi) at C offiter 5 hours, tl—~e catalyst was
removed by filtration through celite™The solvent wss ved in vact~o to
give 1,32 g of a pale yell ow oi |N?_ihl cpl was used purification. Tlae
oil was dissolved in 1, 4-di g-ane (15 nmL) and heated to
reflex. After 4 hours, t he B xt ur ¢ enperature, diluted
with water (20 nL) and washed Wt ‘ ¥ 30 nL). The aqueous
phase was col |l ected and the sol vent rgnoved in vacuo. RThe resi due was
triturated with ethyl acetate to give 0.$8 g (fit% of a. ~uvhite solid
after collection and drying_ fCIN~a9~1198" 16 wo 99I 18 4 | ~crrtts~an~s~6

_4~_ 2 7 JUN ~~=~ 11~ N\R 400 MHz (d6-VE~) ; . 1.84 (2H m,
2.07 (1 H m, 5220~ I4(5H . 9% an (2 2 X s,
cis/trans), 7.10-7.31 (S~ 00 X 31 ~ , $r s) : (III br s). MS

(ES+) me: 234 ((MHT~ C'J"‘ Ob/() (v1)

(i) Ethyl cyanoacetate, piperidine (Cope et al., J Am. Chem. Soc.,1941;63:3452);
(it) NaCN, EtOH/H»0; (i) EtOH, HCI; (iv) HoO/H; (v) Ha, RWVC, MeOH;
5 (vi) HCL



ExAMal ,E 6 ti) % (x) CO2Et ~2 ~ 02Et s (3) , : % (iii) H2N CO2Et (1V)

~~~"'rd,, --- .~ (4) (5) .. ..:r Reagents: (i) Triethyl phosphonoa~cet at.e,

NaH, (ii) MeNO2,, Hu, Nv~'-; (iii) H2, Ni; (iv) Hcl. Ketone (1) is known in
the literature and can be synthesised by the 10 15 nethods outli ned

therein: Y. We818dhem Pharm dull., 1966; 14; 14381439 and r SMEX/EBEp8/19876 .
references: W ~. M C, | Cokke, F. A Varkevisser, J. Og. Giem, 1974,
39:1535; R Hslcer, D. ~. ~illington, N .fg.anayake, JCS Chem Corn%,? &U‘;N 20)2
1981: 12~4; 1~. F~ruta, K . |wanaga, H Yarn~-noto, Tet. Lett,, 1986; 27: X

Cr. $olladie, ~ Lohse, Tet. Asynm@enmsifchemsls; A Rosenquist, 1.

| Cvarnstrom S. C. T. $vensson, B. O assan, B. Sa~uel sson, Acta Chem
Scand., 1992;46:1127; E. J. Corey, VJ. ~u, Tet. ~,ett., 1988%;29:3423; D. W
| ~igf~t, . Qhara, Tet. Lett., 1981;2: 5100, Me. 99MI@xMe- 47 ~ 7 JUN
~U~Z Synthesis of (trans)@(3,4-Dirneth -cyc% openty] i dehe)-acetic acid
eti~yl ester (2) To a suslension of raddum hydride 3 g, 32.5 noral) in
"TZ~F (60 m .) under ni den at(i)oc dded (i) i et osphonoacetate (6.5
m., 32.7 mmol) over 5 pAL-ES, ter ring for al her 1O m nutes, -a
solution of [1) (approx. Sgr2.6$ g, a~pprex. 30 mol) ig 'T H' (2 x 10 nl)
was added to the now clear solution . and the ice bath renoved. After 4
hours the reaction was quenched by pouring into water ( 100 mL) and the

m xture extxacted with ether (400 m,). The organi c phase was washed with
saturated brine ( I 00 nL), dried ang concentrated in vacua. Colum

ahr omat agraphy (10:1 heptanclJet cetate) N he goo@ct a_s an ail, |

0 4.53 g, appsox. 100% .91 % | NWR 40 -1z ( :“$1.01 (~H, d, J ~ ~
11z), | .83 (31-1, d, 1WDg ), .26(3@% =7Hz)

|,49(21~,m,2.07(I H m, 2. 24(1 H, 61 (IH tn), 4 2H, g, J = 7 Hz),
5.?2 (1H, s). M5 (Cl-~-) me: 1 W ~'"~ 21 /a Synt hesi s of

(traps)-(3,4-Di nmethyl-1-nitronct hyRp-cycl opeotyl)-acetjc acid athyl ester
[3) To a solution of [2) (4.24 g, 23.3 mml) in THF S nm) was added TBAF
(32 M, of a1 Msolutian;tt THF, 32 nmol) followed by nitronethane (3 niL)
and the reaction heated at bOC for 8 hours. After coolin8, tl~e reaction

m xture was 20) BhaRrEHCRIMe; diih)1eNQas ¢y b3 tansonethyl uspidingsidaRaneyn 2N HO
(40 rnL) then satu bri m.). Col um chrom-t agraphy ( 10: |
hept aneJet hyl “‘&E%ltéfaé%aéeg\%réé roduct a9 an oil, 2.24 g, 40/a.



IH NM ~ 400 Mz (CDC13): $ 0.98 (61~, d, J ~ 6 Hz), 1.101 .39 (SCl, m,
1.47 (2H, m, 1.$7 (1 H rn), 2.03 (113, m, 2.57 (2H, ,A Bg, J ~ 16, 38
Hz), 25 4.14 (2H, q, J =7 Hz), 4.61 (2H, ABq, J =12, 60 Hz). ri 1S (ES+)’

me: 244 ([IVrH ~J, 5% . P~TNS9$I198T6 ' |l~. (flrn) v cm1:
118d, 1376, 15w R34 2956. WD 9917X824 PGTI US98l 1987b ' - Il%. ?,19]57‘;
1V ~0~~' Synthesis of (3~, 45~(|- Ani nonet hyl - 3, 4- di et hyl - eycl apentyl'~acetic

acid hydrochloride (6) A, solution of (3) (3 .59, 14.4 tnnnal) in r’r?tfl jﬂ
(I Q m,) in the presence 5 10 15 EXAMPEE"7 CO Et ~2f'l C(72%t (~)&-i~ sz
(~) .. ~,, V= A= 1i (1) (2) (iii) I@HEQMMMZN.CDZH ivr. (4 w-~1 of

Ni sponge was hydrogenated at 30C atyd 50 psi for 4 hours. Filtering off

the catal yst and concentrating in wact~o gane a 2:1 mi xture ol | actam and

am noester, 2.53 g, calculated as 9610,ywhich was used w t hout

purlflcatlan Ttxis mxture (2.53 g, %! mmb) in diaxane (15 nL) and 6N

HC (45 nL) was heated ufMer refl ux 11 Oé@zﬁ ar QOhHurs. After
cooling and diluting wt vvater (60 nxL), the m xture ~s}v~rpshed with

di chl oronet hane (3 x 5 ) afl o in va The

restr~tiilg oil was wa ;ﬁt eéﬁleg-l)du:hl et hane to give

a sticky foam which was dr ed to girre fhe product as a jwh powder, 2.32
g, 76/a. ~e~ (23C) (H2~) (C =1.002) _ +28.

.1 H'NWR 400 (d~-DMBO): S
0.91 (613, d, J =6 Hz), | . I & (2H xn),™1.42 (21" i, , 172(1H m,
1.87 (IFl, m, 2.42 (2H, ABq, J=IC 24 Hz), 2.90 (7?H, Q =12, 34
Hz), $.00 (3H, br s],12.3 4 H, br s)I\/B(ES+) me: 1% (rIVIH-HCIj~
QU o) . . W 99A 824 _PC~" IrJ898/1 ar’e -4-~, J~JIN ~0 2 | ~etone (1) is
known ire the |iterMEtpe a CQan beM99 hesC%&ﬂ by th outlined
thereint. W C. M C K gkke ' Var keyi sser, 17rg |Chem , 1974,
a9:1535; Carnmalm Atk 196@)1 S, Z 219; %rnmal em | nd.

(vi)
HO,C NH,
R

(1) Ethylcyanoacetate, ammonia then H30%; (i) H580y; (iii) AcyO; (iv) MeOH;
(v) Curtius Reaction; (vi) HCI, HyO then anion exchange.



1 956: 1 DO3; Linder et al., J. Am Chem Soc., | 977;9:727, 733, A E.
Creene, 5 F. Charbtrnnier, Tet. Lett., 1985; 26 5525 and reI ated_references:
R Baker, b. C _ . Billingtorr, N Eranayake "JCS Cherr~_ Conm,

19%$1: 1234; K ~'uruta, K [|wanaga, H Yamanoto, Tet_ Lett., 1986; 27:4507;
G Sol | adi e ywébs e, Tet. Asyem, 1993; 4:1547; A RQSenqw Sher 8/19876

| ~vanstrom- S. C. T. Svensson, B. Classa ~a, B. Sarruel asa~n, Acta

Scand., 1992;46:1127; E_J. Corey, W Su, Tet. Lett., 1U 19$$ 29 342’?7 j?U
W Knight, B. O hara. 2 et. Lett., 19$1; 2@25101 Synthesis |, N 20m
(traps)-(~,4-Di nmethyl.eycl aperrtyli %ﬁ%g@ﬁ sai d et hyl eat er (2) To ~
suspensi on of sodi um hydride (0.%$24 7q, : in"fHF (4d nL) under
nitrogen at 0C was added triethyl phosphonoacet ate (4.1 nL, 20.7 mmoi) over
S mnutes. ,after stining for a fiuther 30 mnutes, a solution of (1)
(approx. 15 2_10 g, approx. 15.% rrrml) in THE (2 x 10 nL) was added to the
now cl ear sol ution and ghe ice bath 3 Oaf ter zH(hgﬁrs COBH reacti on

égﬁd i i thg?

ether (4 x 100 nmL). T gan(iy phg
mL), dried and concent d +A—vec
| aept anel et hyl acet ate) ve 20 the pr as an coil, 6#13 g, appr ox.

100/0; 91 1. 113 NMt 4p0 M1z (CDC13): .01 (3H, d, J = & Hz), 1,03 (3H,
d J~6 Hz), 1,26 (31li, t, J ~ 7 Hz), (2H, m, '2.0F(1H, m, 2.24

rat ed brine (5D
(10:1 )

(1H m, 22151 (1 H m), 4.13 (2H q, J = 7 He), 5. & H s). M
(A+) Vie: | g3 (EMHI, WZC Synt hesiggy of
i

(trabs)-(3, 4-D net hyl - 'trnet ~yl - yl)-acEtic aC|d et hyl ester

(3) To a sol ution afPg) 48 g 13 - Tti F Qs added TBAF
(18 rnL of a 1 Msolutijon ijre THF, prall) foll owed romet hane (2
m.) and the reaction heafet at Q)Cfor hf0urs. AfLtex poalthg, the reaction
m xture was 30 dlluted | apet 250 m_"’)and d with 2N HC
(50 nmL) then ~f Y~ 9912xY p~ 115981 6 0. ~ ~ ~ yoaz saturated

brine (SU nmL). Calur ng chr agaat o raphy ( X U; 1 heptanel Etc?‘. acetate) gave
the product as an ail,> 1.35N\gfvidl /. 1H R 40U MHz (CT7Cg); 8 U. 9% (6H,
d, 1= fi I~z) 110139(ST , 1.47 (2H, m,1.87 ( 1 H n, 2.03 ( | H

rn), 2, 7 (2H, ABq, J TMe@QCB SNHJO,Me 4 C2HNH, J = 7 Hz), 4.61
(2H, ABq, J = 12, 60 Hz). ~' (E$+) n% 24 [ MLF+F, 129 . IR (film) v
cm1:11%$6, 1376, 1549, 1732, 29Sb: nt hesi s of

(3R, 4R~(x=Am normet hyl - 3, 4. dWet h cI opéom)t | ~a aci d hydrochl oride
(6) 1.p Asolution of (3) (1.21 ra'i) hanol (1 UO nL) in the

presence of Ni sponge was hydrogen ed at 30C and 5Y psi for 4 hours.
Filtering off the catal yst and concentrating in vacuo gave a 3:5 m xture of
| actam and arni naester, 1.0Q g, cal cuI at ed as 1DW4 which was used wi t hout

purification. This mxture (1.00 g, ngz in diaxane (10 nmL) and 6N HC
(3U L) was héﬁtﬁéhvlm:meﬁm;mmema(tmnﬂn@thlﬂﬂz&% (ﬂarAcazQadwa DNOHer

cooling and diluti wi t h. wa xture was washed with

di chl or omet had¥ R@&z%(mﬂéﬁd“é@oﬁeﬁ%b!ﬁf% q“f'P’\F&‘(?EB‘.‘geThe resul ting
ail was washed with ethyl acetate then dichloronmethane to give r~ sticky
foam which was dried to gi~re the product as a white powder, 0.532 g, 4%$%

20 ctD (330) (H20) (c =1.t~l) T 27.U. 1H NMR 400 Mz (d~-D.MSO): $ U. 91
(6H d, J - 6 Hz),1.18 (2~1, m,1.42 (2H,



m, 1..72 (1H, m, .87 (1H m, 2.42 (2H, ABA, J = 16, 24 ~3z), 2.9U (2H,
ABg, J =12, 34 Hz), $.00 (3H, br s), 12.34 (1H, br s). M5 (ES+) nie: 1%$6
([M+HC )+, 1U0Y. . W0 ~~r~x~ $1 E~-AM~LE $ 5 'opt x HO S

‘PCTI US98t 19%"16' NfJ2 a2~t iii 4 ~ ~ ~ a ~ zoos Reagents did cnr~, difians:

(1) (Etp)zZPoo$eRas24~1rt, NaH 1'HF;, (ii) ~H3NO2, rrBudNF, TFTRCIUSSAEFRAN |

~i 2, MeOH;, "(iv) GNI~Cl. Synthesis of the dinethylcyclapentanone 1

‘3, 3-bi metl tyl eycl opent anona was prepar ed_g%cordi ng tc~ the procedu@e?oUUN zﬂm
| ~i egel and Buck, J. Og. Chem, 1973;3%:3637. Synthesis off'

(3, 3-Di net hyl -cycl opentyl i dene) - ~eaGerfera ctleme syl ester (~) "To a stirred
solution of triethyl phosphonvacetate (1.%$4 g, T.52 mol) in 10 15 THF (20

m.) at 0 C was added sodi um hydride (3U0 ng of a 60% di spersion in oil).

After 30 m nutes, the ketone x (7~t; }5@) Gy, ppol ) in T HF (5 L) was
added_ Af~,er 24 hours, thg solution wa diTuted with a ¥dturated sol ution

crf anmoni um chl ori de and {lhe two phases! separat ed.NC aqueous phase was

ext xacted with diethyl et (3 x5P0 r nd df) ed (q). ' fhe conbined
organi ¢ phases were concenirLate f chrornat o hed (25:1

hexanel ethyl acetate) to gige the ester ~gas an oil, (Pg7 ng, 5610). :

WO 99A824 PCTI 1, 1$98/1987?6 "~ 5~ 2 ? JUN ~~0~ 1 I-1 NMR (400 MHz, CDC13):
&S.7(1H s), 4.1 (2f-r, ), 228 ( 1 H t), 225 ( 1 H t), 2,°2 ( 1 H,

s), L.L.55 (I H m, 1 4S( 1H,qu (%%(3 H t), L .p (3 H s), 0.98 (3
Hs). M5 (mz): 183 (M+H, 1009, 2.7 %%. Synt hes})
(~)-(3,3-binethyl-1-nitronethy ycl pentyl)-ac‘ﬁf8 acid ethyl 5 ester (3)
Tet r abut yl amoni um fl uori de (5.

i~ of a 1 M’'s
was added to a sol ution d#ik e ﬁ

2 m B mrol ) and nitromet hane
(4G7 mg, 7.b6 rnnnal) in THF (ZO and the mx hated to 70C. After 19

hours, nitronethane (233 ng, 1.9 rmyol) and tetrabuRyl at nnoni um 10 fl uori de
(1.51 nL of a1 Msolutionin "ffiF, 1.9 mmol) were added and refl ex
continued for 7 hours, whereupon the salurion was cooled to room
tenperature, diluted with ethyl acetate (40 niL), .and washed wth 21~ 1Cl
(20 nmL) tlxen brine (20 nL). '1"he organi Hplase @a dried (MgSO~) and
concentrated. The crude

icC

l

)

e ——

R

(i) Ethyl eyanoacetate, piperidine (Cope et al., J. Am. Chem. Soc., 1941;63:3452);
(ii) NaCN, EtOH/H»0; (iii) BnOH, HC}; (iv) HoO/H™; (v) Hp, RWC, MeOH.

5 The following examples are illustrative of the instant invention; they are
not intended to limit the scope.

In Examples 1 to 8, the first step involves the conversion of a cyelic ketone
to an o, B-unsaturated ester 2 via use of a trialkylphosphonoacetate or an
(alkoxycarhonylmethyl)triphenylphosphonium halide and a base, such as sodium

10 hydride, potassium hydride, lithium- or sodium- or potassium-
hexamethyldisilazide, butyllithium or potassium t-butoxide in a solvent such as
tetrahydrofuran, dimethylformamide, diethylether or dimethylsulfoxide at a
suitable temperature in the range from -78°C to 100°C.

The second step involves reaction of the o, B-unsaturated ester 2 with

15 nittomethane and a suitable base such as tetrabutylammoniutn fluoride,
tetramethylguanidine, 1,5-diazabicyclo[4,3,0]non-5-¢ne,



product was flash chromat ographed (9:1 hexsne/ethyl acetate) to give the
vitro 15 ester ~ (3%0 ng, 419% as an oil. I HNMWR (400 M Iz, A?Cl3 ):

4.2 ( I.H- d),--4.6 (1 H d), 4. | (2H -g9),"2:6 ( 1 H, d), 2.587°(1H, d),

1(8 (1H, M) 1.y (1H m) 1.6.-1.4 (4H, nm, 1.2 (3H t), 0.9% (6H s). I\/HS
(mMz): 244 4dom1a2440%, 198 (1009 . Synthesis of pcmjsgmgsvs
(t)-7,7- I~|-rrethyl splra(4 4] nanan- 2-one (4) 20 The ester 3 (3%$0 nmy,

mmol ) end R-ey Nickel (1 g) were suspended in nethanol (75 rnL) azxg" JUN 20
sk~aken under a hydr ogen at nosphere for 24*hours. The catal yst was renoved
byflltratlon 1 hdlngd6 no,
ohon he o] 8 dirabldyblofd Wﬂg@gu%manwr ts{3na ﬁ@ix?én, .
(1, dy, 2. 214yc(riﬂd or ppras@Smldoride i H,sold')mtlswh @2 n;trahydmfuren 1dmlhyl¢ther,n), 0.98

e e
hydr ochl or | deqforiieot Rfa@iibiophaie et b suifebldeBiperisiredh heafshe fiome heat ed

to reflux far urs e resi dua was concentrated under reduced
pressur® and tZOPCuodﬂﬁ‘thmth ether to give the anmino acid d as a white

L8 Bl i ok

1000), 163 (M (s a2 e¥aR)st mﬁ/ﬂaﬁc ni%ﬁellﬁalﬁaﬂi\irhﬁlcﬁaﬁbal or thodium catalyst

(CI s)-(3R)-(1- An% nanet hyf 3- et hyl - opentyl raeetic acid hydrochl oride
.OACc -.-i.otf e»tﬁ‘dllmchelﬂ@gglleﬂdmmcomammg.@tplystgn@sp ent suchjas methggol, - -5 1v
~0 N O ~C {
cnndi t 1 onr - M 13%085111%%91?1 a(:e%e, ice’tljé aﬁﬁ!s [;etf-aloxén l%ﬂﬂ;?%?ﬂmthy
10 ether at a suitable temperature in the range from 20°C to 80°C.

The fourth step involves hydrolysis of lactam 4 using hydrochloric acid
and may also utilize a co-solvent such tetrahydrofuran or 1,4-dioxane or other

such inert water miscible solvent at a suitable temperature in the range from 20°C

to reflux.

15 EXAMPLE 1

CO,Et

@

Reagents: (i) Triethylphosphonoacetate, NaH; (if) MeNOg,BugN*F=; (iif) Hp, Ni;
(iv) HC]



(iii) L, AH, THF;, (iv) TsNHN ~ CHCI3Cl, PhNMe~, Et3N; (v) Fth~(cap)4,
Cl-1~Cl~, reflux; (vi) a) BBr3, EtC~H b) NH3; (vii) CN HC, raf lux. The

Tetrahedron: Asymmetry 3, Z 992:431. Irt the ftr$t step, the ester 1 is

hydr ogenat eguav99/pga# at al ysts such as Raney 20 nickel, pall adi RGR/USPBAAST6c 0al
or rhodi um-catal yst or other nickel or palladium cont ai ning catalys

t
sol vent suG- as net hanol, eihanol, isap~ oggnol et hyl . WD 9917Zr 8~ (217 JTJN 2[1}
PCT/ US9$J19B7b -s4- ~ 7 J U N 200 acet ate; "acetic acid, 1 ~- di oxane,

chl or of orm or e, a3 ofqirlaﬁg) ?%] -nnﬁutﬁy@b&ﬂopﬁﬂ’pﬂdma)-raeetmatlﬂcethyelmgurf(l)om 20~

to 80C. In the second e alcohol 2 1s ated.with
t ri phenyl phosphi ne NM{QME&SEC"SWHPt’d?yemgnléfim“&‘g?ﬁ”%%ﬁmé@dét’ AeY

t et rahydr of ur aqL“hS'RfD?@%&?ep fhd Ogﬁg%gs@ TRARY ?ﬁm%g(;dé@gtég L ME, t he

iodide 3. In t s treated With a sultabl e

reduci ng agent|osirRimivt) wad dddedhid the ittt hjrded ate)°Griot 1§ hiinutesdbehy d; ri de i n
a solvent such as ether or tetrahydrofuran at t enper ature between, 0C and or

reflex tso gi veketdne () GBS g, 47.58mmpbyin THF (10 me) Weehgp pdded; andthemixiyre i -

gl yoxylic aci d chI ride 1 I

N, N di net hyl arf w0 &%&%&D%P?‘H%gﬁﬁtél é%@%’n%ﬁgﬁ’égﬁngg@ 5@?\% Qrg%gﬁmmned
met hyl ene chl (He'nd&)n cﬁédh mﬁ&r(noo mr)zaﬁammr(umhmrrmmgguvphmw

di azoacetate ~. fth step, the di az~aace

ref | uxi ng sol med'ﬁtedrwsﬂméé‘ﬂgl hyme@@ingl et @dr‘hﬁa&f’?‘?'t(’i’ﬂ?"?@?‘é@%@ such
| ~h~ Rh2(SS 1S M~ SS- 4 kh2

gﬁZ( OAC§ Zaﬂtqa’l‘}&)‘lﬂ%‘éﬁf W§E|E‘Hfi %ﬂﬁ%%ﬁ%ﬂgﬁ%}’ %Igm“f?é t?@ M)_F ene or

1, 2-di CL@' ar Oeggg{ae%@és gesqoahgdr 2y aPavbRriesbil. ~yatkin in J. erg.

Chem 1995; b0: oglv the spirolactone 6. In step SIX t ha

spi r dl aat ane 61 ¥ NNIRSHOMEI(C IOy BAgHN(3H dnd o6 1), bR ¢3H: diJor 6 Hzdedl 26
nmet hanol or ethanol to give a bronoester internediate whi m&ﬁl s then 20

rraGed with a(r‘.ili‘l)rtl,l.la= 7 &iz)) M49 (26 1) 2,00 (A8 i 2224 (}H,gp),lg &) Bl )¢ $rd 3
spirolactam 7 ric acid solution (6N to 1~N) at reflex
to which may bd?'i!i &eied @%ﬁﬂﬁﬁsﬁr bl e co-sol vent such as 1, 4-di oxane or
t et rahydrof ura ' .t ' d 8. WO 991 ~t8Z4 1. A carnpaund of
formu~]a 7R$ ~Q‘§2&F{g¥?¥%~ lg(@g}l@ 13%)4 o PGIus-811 87b ~ ~ ~ a ~ zoa~
CLAIMS or R14 R13 ~12 QL1 A 5
15 Synthesis of (trans)-(3,4-Dimethyl-1-nitromethyl-cyelopentyl)-acetic acid
ethyl ester (3)
The unsaturated ester (2) (2.95 g, 16.2 mmol) was dissolved in
tetrahydrofuran (10 mL) and stirred at 70°C with nitromethane (1.9 mL,
35.2 mmol) and tetrabutylammonivm fluoride (1.0 M in tetrahydrofuran, 22 mL,
20 22.0 mmol). After 6 hours, the mixture was cooled to room temperature, diluted
with ethyl acetate (50 mL), and washed with 2N HCI (30 mL) followed by brine
(50 mL). The orgenic phase was collected, dried (MgSO4) and the solvent

removed in vacuo, The residue was purified by flash chromatography (silica, ethyl
acetate:heptane 1:9) to give 1.152 g (29%) of a clear oil.

25 1H NMR 400 MHz (CDCl3): § 0.98 (6H, d, J = 6 Hz2), 1.10-1.39 (5H, m), 1.47
(2H, m), 1.87 (1H, m), 2.03 (14, m), 2.57 (2H, ABq, J = 16, 38 Hz), 4.14 (2H, g,
1= 7 Hz), 4.61 (2H, ABq, J = 12, 60 Hz).

MS (ES-+) m/e: 244 ([MH), 8%).
IR (film) v em-1: 1186, 1376, 1549, 1732, 2956,



10 15 ~a or a pharmaceutically acceptable salt thereof wherein: Ris
hydrogen or a lower alkyl; RL to R14 are each independently selected from
hydr ngen, straight or branched alkyl erf irorn 1 to ~ carbons, phenyl,
benzyl, fluorine, chlorine, brom ne, hydroxy, hydroxynethyl, am no,

am nonet hyl , wirgophsrqr anet hyl , - CDZH, ~- CO2R15, -CHzCQ-, ~, - CHRCIAJSR839876.
-pRtS ~, h~in R15 is a strvght or branched al kyl of froml| to 6 carbons,

phenyl, ore benzyl, and Rl to Rg are not siaultaneously hydrogen. )
comportnd according to Clairn 1 wherein R?émo Rl a are sel ected frzzol?AJUN 200

hydrt~gen, netéwlhes 1)- (PR Y B-DinfQRYP§Pito (4] hdhars L lone @ty or branched,
phenyl, or bengw ¢ 5.9” X aoﬁ accord?nﬁ“t o[r airn 1 V\ﬁe)rel n R tp R4

ate sel ect ed f rom i 'i’h@lnm@este: (3xeL.bg g, 4. am;npl) veas dissabyvpd in methanehfanlat
di t d el ect .
(1)< (Lt ans) = 1R APERHER Ve Raae:niks) el eodsy an Agmasmheye ofdressp g ped

hydr ochl ori de; 4 30°C Aftws %M%écmﬁﬂmmw fitrdtion thkbugh@eGR. The
(1- Am t ~anet hy?t cycl obutyl')-acetic acid hydrochl ori de

(ci sl " drans) - (Silvent (s #emovesldneaiyd toiveT46ingd95Y) phapgle)yelewaikwhich d

hydr ochl.ori de; | tran ( 1- Ami nonet hyl - 3- benzyl - cycl obut yl } - acetic
aci d hydrochl o"fq]’&i&d?? st iéﬁn ri anet hyl - 3, 3-di net hyl -cycl opentyl ~a~ceti e

id hyd hi
?ga! S) - ¥3rR;)-C( 1OI m nomw{z:s( QIH%S_OC?/SC Gg}oe tylgHg)c’elt:fzc&yalng gr ochl ori de.
10 ~. A COWDOU 4 9 ﬁze}? §¢ 29 UA B ﬁs*gﬁlllrb% 56:!(911 b'isyx 4a) - (

1- Am nonet hyl - cyc t )-aceti1 C aci

oc, 3a, 4dc) - ( tMséquqqthydg@m{ﬂl p@dmj cycl Qgentyl ) =aceti c aC| d (1
ot, 3cx, 40c) - (1-, A~m nonet hyl - 3, 4- di i sopropyl -cycl opentyl)-acetic
[1~-(ta16a 4ot )E (filin)Ancm o 45 68 B- K6y 2948, 3h84.hy| - cycl opentyl ) acetic
acid; [1 R (1 a"~at,4cx)]-( 1-Am nonethyl -3-ethyl-4-methyl-cyclopentyl)
acetic acid; ~0

[ 18;1( l ?1?F>{a( 4a) Sy thedis bF (DRI (1-Aninofietipll3, 4dimethyl-cycbpattyl)adeic agdt i
aci -
a, 30c, 4a) ] - ( 1- hydweshlaride (33- i sopr opyl - 4- met hyl cycl opentyl )-acetic acid; [ 1

S(1a3adtx)]-(1he fé{?ﬂ;ﬁhf@?ﬁf‘iﬁg 440 ThMbl)4rdsFRRIEARY keffux in 2 mixture of

cycl opentyl)-acetic aci

a, 4a)] - (1- Ami nbdrdiokean (-Sanb)hl;déh!lﬁ@dlbﬁ opy) After 4 dpursethe ynixture das gocled to [ 1
~(1 4 A
ot “Sa3T R et St i Sl e s PR b R BR ok |

tent-butyl -4-mey :th%j The afhstu} phaeivwa cdlléited and the solvent removed in vacuo.
The residue was triturated with ethyl acetate to give 675 mg (69%) of a white
solid after collection and drying,

1H NMR 400 MHz (dg-DMSO):  0.91 (6H, d, J = 6 Hz), 1.18 (2H, m), 1.42 2H,
20 m), 1.72 (1H, m), 1.87 (1H, m), 2.42 (2H, ABq, ] = 16, 24Hz), 2.90 (2H, ABq,
J =12, 34 H2), 8.00 (3H, br 5), 12.34 (1H, brs),

MS (ES-+) m/e: 186 ((MH-HCIJ, 100%).



W.? @®111814 -57 [1 S-(loc, 3a,4a)]-(1- Am nonet hyl - 3-tent - bt ~xyl - 4- et hyl
cycl apentyl)-acetic acid; [ 1 R( 1 roc,3 a,4a)]-( o .

1- Ami n4net hyl -3-tart-butyl-4.-ethyl cyclapenty!)-acetic acid; 5

[1S-(14a, 3a,4a)]-(1-Am nanet hyl -3-tart-butyl -4-isopropyl.- _

cycl opent yl ywaewmitszs aci d; PCT/US98/19876 .
[11t-(la, 3a, 4a)l-(1-Am nonet hyl -3-tart-butyl-4-isoprupyl

cycl apentyl)-acetic acid; (1

a, 3a,4a)-(1-Attninonethyl-3,4-di-tart- but@?'— cycloperttyl)-acetic 1 2J7ac.,UN 2001
[1S- (1 oc, 3a, 4t x)]- (I Am nonet hyl - 3- m3aMPM-Bhenyl cyel opentyl)-acetyc

acid; [ 1 k-(1 a,.30t,4a)]-( 1-Am nanet hyl - 3net hyl - 4- pher ~yl

eycl opentyl)-acetic acid; 15[ 1 S-( 1 oc,3 a,4a)]-(

1- Am nanet hyl - 3- benzyl - 4- et hyl - cycl ope Cﬂ;Ei acetic @p})d; 0,Et

[1R- (I a, 3a, 4~, ) J- (1- QAm nonet hyl - 3ben -4-met hyl cycl operityl ~-acetic
acid; (IS-cia~(1-Am fjanet hyl -3 met hyl jcycl opentyl) - acet kg, d; 2D
(1S-cia)-(1 Am nane - 3- et(ﬂyl -cycl nt yl )-acgg)i c acid;
(1S-cis)-(1-Amno - 3- sop™opy! - opent y+—aeet i c @)
(I'S-cis)-(21-Am nonet Hyl -3-tart-butyl-Cycl apentyl)-acetic &cid;

(1~-cis)-(1-. Am nonet hyl -3 phenyl -cycl opentyl }-acetic acid;

(1S-cis)-(I-Am nometi)yi - 3- benzyl -cycl(gFentyI )-acetic id; 25 (IR
cis)-(I-Anvxt~nethy!-"3-nethyl -cycl opentyl).acetyc sggf; S“i)’ (iv)
aci d;

(I'R-cis)-(1- Am nonet hyl - 3- et hyl -cyclg@gfqtg)ml ) - apRy £

(1R-cis)-(I-Am nonet hyl -3-i sopropyl -cyc ﬁenty “Zacetic acid; (I Rcis)-(l
Am nomet hyl -3-tart-| ~~utyl-cycl apentyl)-adgticJacid;
(1 R~ci s) - (1- Ami nomret hyl - 3- phenyl - cycl c~pent ), acetic acid; 30

(1R-cis)-(1- Am nonet hyl - 3. . benzyl - cycl gpez acetic acid;
(S)..(1-Am none't hyl -3, 3-di net hyl -cycI(G ent -acetic acid;
PCT' 111S981198y6 ~ . (S)-(1-Amrtonethyl -3, 3-di et hyl -eycl opentyl)-acotic
acid;,  W1991718~4 ~ 7 ~ a ~ ~00z _ _
(1 yAm nonet hyRedgedtsd, @y TréthApBéspYibnsucetarpNaky (i) MeNUO~ BagNAF; (iii) Hy,
(1-Amit~anmethyl 3, 3,4, 4-tett~ethyl -cycia~erityl)-acetic acid;
(1tx,3p, 4[i)-(1-Ami noNB(iWECA, 4-di rnet hyl -cycl t~pentyl )-acetic acid; . ( 1
a,3 ~3,4~i)-( 1- Am nonethyl -3, 4-diethyl-cycl apentyl )-aceric acid; 5
1~c, 3~3,4(3)-(1-Ami nanet hyl - 3, 4-di i saprapyl - cyd opentyl )-acetic acid;
( 5 ( )Sgrnthesis of Cyclo utylidenelalcetip acicFl) >éthyl%mter F()f) b ! !
NaH (60% dispersion in oil, 1.80 g, 44.94 mmol) was suspended in dry
tetrahydrofuran (80 mL) and conled to 0°C. Triethylphosphonoacetate (9.33 mL,
47.08 mmo)) was added and the mixture stirred at 0°C for 15 minutes.
Cyclobutanone (1) (3.0 g, 42.8 mmol) in THF (20 mL) was then added and the
10 mixture allowed to warm to room temperature. After 2 hours, the mixture was
partitioned between diethyl ether (200 mL) and water (150 mL). The organic

phase was separated, washed with brine, dried (MgS04), and the solvent removed

in vacuo at 600 mm Hg. The residue was purified by flash chromatography (silica,
ethy] acetate:pentane 1:19) to give 5.81 g (96%) of (2) as a colorless oil.

15 1H NMR, 400 MHz (CDCl3): & 1.27 (3H, t, J=6Hz), 2.09 (2H, m), 2.82 (2H, m),
3.15 (2H, m), 4.14 (2H, q, J = 6 Hz), 5.58 (1H, s).
MS (ES+) m/e: 141 ((MH*], 100%). IR (film) v em-1: 1088, 1189, 1336, 1673,
1716, 2926.



[ 1 R( 1 a,3p,4~i)]-(1-Am nonethyl-3-ethyl-4-nmethyl-cycl apentyl). acetic
acid; [ 1 S (1 oc,3 ~,4~i)]-( 1-Am nonethyl-3-ethyl-4-nethyl-cycl apentyl)

10 acetic acid; [ 1 R( 1 oc,3 ~,4~)1-( 1-Arninonethyl-3-isapxopyl -4-nmethyl

cycl apentyl)-acetic acid; [ 1 S-( 1d.,3 ~i.4p)l-(

1- Ami nonet hy weBes/xepr opyl - 4-rnet hyl cycl opentyl)-acetic acid; porRsesR96s .

oc,3 ~3,4~)]-( 1- Am nonet hyl - 3~. et hyl -4-i saprapyl _ cycl opentylj-acetic

acid; [ 1 S( 1ot,3[i,4~)]-( 1-Anm noneth 3-ethyl - 4-i sopr opyl

cycl opentyl )-acetic acid; Eﬂg y Propy 2 7 JUN 2[152

[1R-(1a, 3[3, 4~ s}nﬁ&sné\mmﬁﬁ?-m&ﬂ%nlc?@mwwh&tm&wm&@e&\éptgpentyl) acetic

acid; [ 1 S( Am nanet'hyl -3-tert-butyl-nmerhyz
cycl apetttyl r aoet i c The hgsatjrateRegter &2) (8.79 g, 41.4 mmol) was dissolved in

s ?[12)]3 i(l4Aim) C?fgﬁlﬁﬁﬁ%ﬁoﬁvw%‘ﬂ stire {]y@lé%ﬁ ho’ﬁﬁ'g\%b{a@?? éﬂ’ﬁ‘fc r acei~ |50[ :
acid; [1R- (1 agédmiol)land hﬁ%@ﬁiﬁ%ﬁimﬁﬂa&iﬁe(nm M m‘letrélﬁ‘d?éfﬁ?h\‘t, 55mlL,

cycl open~tyl)-acetic acid {
a, 3~, 4~)§- (1- AhS. ﬁmohyAft& &haurauhynmqmresw caejad Paoom tesgemnge, dilutal

el Pty oSl B (AT HE SOV ER JiF L HI RO St . (.
a,3 p,4~i))-(l 5!‘Wzﬂﬁ ). THelyg m&ﬁlﬁsbﬁméommw@@s ), ydnd the sdlveéntaci d;
(1S-(1a,3(3,4[3)]-(1- Arni nonx 3-net hyl -4 phenyl-cycfapentyl)- . acetic

acid; [ 1 R( 1rmo\&d,1ﬁv)1¢uo( The re%ldﬂenﬂarpﬂfpﬂ b3 -flash elptomatography (silical ethyl
opentylr acet] C acegeptane 1:1) to give 4.34 g (52%) of a clear oil.

10 1H NMR 400 MHz (CDCl3): § 1.27 (3H, t, J = 6 Hz), 1.96-2.20 (6H, m), 2.71
(2H, 5), 4.15 2H, q, ] = 6 Hz), 4.71 (2H, s).
MS (ES+) m/e: 202 ((MH), 100%).
IR (film) v em~1: 1189, 1378, 1549, 1732, 2984.

Synthesis of (1-Aminomethyl-cyclobutyl)-acetic acid hydrochloride (4)

15 The nitroester (3) (2.095 g, 10.4 mmol) was dissolved in methanol
(50 mL) and shaken over Raney nickel catalyst under an atmosphere of hydrogen
(45 psi) at 30°C. 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 oil was dissolved in 1,4-dioxane (5 mL) and
20 6N HCI (15 mL) and heated to reflux. After 5 hours, the mixture was cooled to
room temperature, diluted with water (20 mL), and washed with dichloromethane
(3 % 30 mL). The 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
aftgr collection and drying,
25 1H NMR 400 MHz (dg-DMSO): & 1.80-2.03 (6H, m), 2.59 (2H, s), 3.02 (2H, 5),
8.04 (3H, brs), 12.28 (1H, br s).
MS (ES+) m/e: 144 ([MH-HCI]™, 100%).
Microanalysis calculated for C7H|4NO>CL
C, 46.80%; H, 7.86%; N, 7.80%.
30 Found: C, 46.45%; H, 7.98%; N, 7.71%.



[1 S-(ltx,3~,4~)]-(1-A r~riinonethyl-3-benzyl-4-nethyl-cyclopentyl) 10

acetic acid; (1R traps)-(1-Amttarnethyl-3-methyl-cyclopentyl)-arctic acid;

(1R traps)-(1- Am-i nonet hyl - 3-et hyl - cycl apentyl ) -acetic acid; (1IR-traps)-(1

Am normet hyl - 3-i sopxapyl -cycl opentyl)-acetic acid; ( | Rt~ ansz.r

1- Ami norret hyYO 872184 - but yl - cycl opentyl ) -aced ¢ acid; 15 (1R PCT/USI8/I9876,
traps')-(1- Am nonet hyl - 3- phenyl - cyel opentyl ) -acetic acid,

(1IR-transr (I -~ m noxnet hyl - 3- benzyl -cycl ggntyl)-acetic acid; (1 S ﬂr}adUN 2w2
Z - Ami uoxpet hyl - 3- et hyl - cycl opentyl)-acetic acid; ( 1 S-traps)-(

- Ami nonet hyl .. 3-et hyl - cycl opencyl ) - adeXAMPRLE 3;

(1S-t raps)-(l-Axni ri onet hyl ~3-i sopropyl -cycl opentyl racetic acid; 2d (1
S-traps)-(1-Am nonet hyl -3-tart-butyl-cycloperrtyl)-acetic acid;
(1S- ~ans) (1- P. m nonet hyl - 3- phenyl - cycl opdDDyBt-aeet i e ésNd; CdzEt
(1S-traps)-(1- Am nomdd hyl - 3- ben~yl -cycfjopentyl ) -acetic 4cid;
(R).-(1- Am nonet hyl - 3| 3-di rnﬁt hyl - cycl jppent yl ~aceti c aci i,
(I't)-(1- Am nonet hyl -d| et I-cycI yyl)-acqiihc aci dg

ci s- (1- Arni not net hy | ob - acet d; 3)
ci s- (1- Am nanet hyl - hyl cycl obutyl9=agetic aci d; “,

ci s- (1- Ani nc~r net hyl - 3- opr opyl - cycl obut’*yl )-acetic acid, %
cas- (1- Am nonet hyl - ert~buiyl -cycl oyt yl ~acetic acid,

ei s- (1- Am nar net byl - 3- benzyl - cycl obut yl ) acet i c acd;

traps-(Il-, Am nanetg F 5I%N”9t hyo. ﬂ?/cl obutyl) - g acit,

traps-(1- Amnomathy - 3#4t hyl c cl vbutyl)-ac JC aci d; WC~ ~~F~m
PG'TI US98I1 19876 o traps-i | - Am nonet hyI -. 3-isdpropyl -cycl obutyl)-acetic

ci s- (1- Am nunet hyl - 3- phenyl - cycl obut yl ~-aceti ¢ aci d; Zy
(iii)

acid; traps-(1-Ani norrethy" tert- by -cycl abuwdyl ) - ietIC aci d;
trans(l Am not net hyl - r@ - cyekeabutyt ) - ace Aci ,)
traps- (1- Am nonet hyl(—s'l% banzy] - cycl obutyl) - acet acid; 2 z ~uN za~2 5

ci s-(1- Am nanet hyl - 3-et | tyI 3%ret hyl - cycl obut yl ) - acsetl c acid; cis-(1
~Am nanet hyl - 3-i sopropyl , 3- net hyl - cycl abutyl )-acetic aci d;
ci s-(1- Am nanet hyl -~=tert- butyl 3-net hyl - cycl obut yl )-aceti c acid;

ci s- (1- Ani nanteaybms-( merrli%ylﬁhdbPﬁ&YdacMI NBH] () MeNOk, Buht FY (il Ha; Ki;
1- Anni namet hyl - 3 ben~y| nmet hyl-cyc | abutyl)-acetic acid; 10

t raps- (1- Am nonet hyl (BOHEG| - 3- net hyl - cycl abutyl ) -acetic acid; traps-(

1- Anunonet hyl 3i sopr opyl - 3- net hyl - cycl ol ~uty| )-acetic acid; add; traps-(1

Am namet hyl - 3-t en- butyI - ~-net hyl - cycl abut -acet |
traps- (& Ani n(ﬁmﬂlﬁﬁﬂ of (Rr(RyMethyleyel E‘L‘?'}!( F‘)‘ %R!iﬁl!?'l gaien (2)

t 1- A th t .
raps- (1- Am nane { ﬁﬁl _a%!_pe:s;dﬁ%m 1%%, 254 xﬂﬁlbr)aﬁﬂ suspeaaedim dry

ci s- (1 ~Am nonet hyl - 3- i sopropyl-c obutyl)-acetic acid;

cis-(1-,Arni naemalty;&tofﬁrmdﬂo nilujtapd-caoked ty "Céifc'!'l phasphenaagstate{i68: mL,

b e o i S A S B 5 il a2 oo (1

tins-(1-Attti th OFHP LY 429 BiéhtidedPat the negiues
i~rans-( 1 Azpcllélidr?géeﬁwﬁ] ?G'Peﬁlrn{lﬁitl)ui?yl -~@eqtnﬁy?( rycl obut§/3) acetic_acid,

traps- (10- Ani redliowed o yarmd-to rommh tempsretine. ASGE R s, iy mixpire wap pagitioned
L AT | ¢t amet TFroen Ay Debor QU6 b iSRS S realiE et <20
ci s- (1- Arni nan@pdiatedwasted it brine; deiey (MgSOypind the selvemtremoned ik vacuo.

The residue was purified by flash chromatography (silica, ethyl acetate:heptane

1:9) to give 5.45 g (70%) of (2) as a colorless oil.

15 1H NMR 400 MHz (CDCl3): § 1.04 (3H, m), 1.27 (3H, t, T = 7 Hz), 1.80-2.74
(TH, m), 2.90-3.15 (1H, m), 4.13 (2H, q, J = 7 Hz), 5.76 (1H, s).
MS (CI+) m/e: 169 ([MH™1, 20%).
IR (film) v em-1: 1205, 1371, 1653, 1716, 2955.



traps-{ 1 ~Am nornet hyl - 3-benzyl - 3-i sopropyl - cycl obutyl)-acetic ~0

ci s-(1- Am nonet hyl -3 tent-butyl ~3- phonyl cycl abutyl)-acetic acid;_ traps-(
1- Am nanet hyl - 3- benzyl -3 tert-butyl-cyclobutyl~acetic acid; wa ~~1~1~4
PCC US9$119874 -~ 1 acid; acid; ~7 J ~ N 2~0~

traps- (1- AW 8misay| - 3-tert but yl - 3-i sopropyl - cyei obut yl ) - acePCEAISOYHRHRTE.
1- Am nonet hyl - 3-i sopr opyl - 3- pk~enyt - cycl obutyl )-acetic 5

cis-(1- Am nonettayl -3-berrzyl - 3-i sopropyl ,gycl obutyl)-gcetic acid; a
1- Ami nonet hyl - 3-tent - but yl - 3- phenyhcycl obﬂt@yl )-acetic acid; 27 ﬂUN 200)
Cci s- (1- Ami non8yhitesis-df¢eia/Fans)-(3R)-(3Meghylel-pitadmethly)-codepentyBheaicdtic acid
(1- ~rni nontt hy+ - i 3- diﬁat hyl - cycl obut yl ~acetic acid; 10

( 1- Ami nor net h§thys el (3 hy| =cyel c~but yl ) - aceti ¢ aci d;

(1- Am nanet hy1~3, 3-qsiunRiama s (BRal/E, 178 Rlrdl) wad dissolved in

(1- Ami nQret hyl - 3, 3-di -tent - butyhcycl obtityt)-acetic acid;

( 1- Ani nomnret hy ret@hgdmifipran €20/inL) gud stirmed at- 86 twith niglomethane (1.92 mL,

(1~ At naret by 53-8 e pnddethativersmpmonipts Bisfigs {1 Ein enadsofiran, 25 m.,
1- Am h ) 3 sad i AR :
(1- Am nomet hyhs %hlﬁy@?' ?.ﬁegg %%SW@ ?%/néﬁﬁ‘@{vﬁp oftd teAo8k t&lng;@l‘a@ure, diluted

(1~) - (1- Ani nonet obutyl)-acetic ac
(S) - (1- Ami nor mathrethyiac2tate (56 nily), and/ whshedtwith-21 dCE (30 amli.)Kollowedby ibsipe (

e 20 5rex) | - (DRl '%%%i?.%ﬁ%%b%f?éﬁ‘ﬁ%@?ﬂi#?itgﬁ%f midbe polvent 4. o o

1 oc, 2a, 40c¢) 3L 1A 2 ~ | kel Ft-(1
200, 0 -iy] . IO VAR s Redta e W PO R cHtomR Safiny\Bilfa, et ™ - (
a, ~a, 440) - ( ladetaatheptahy |l :9) ¢l give 2e0thy (489 odfaxleariofl: aceti ¢ aci d;

| ~t - (1- Ani thyl - 2- et hyl . . cycl obutyl ~acet | id, acid; [ 1 S( I
0, 20373 W 1)] SR NMBOR Bn(GD0: 51 B9 A6 Hand 1] E B 1 - 35, 4

i) - 1- Ami t hyl - 2, 4-di t hyl - | ob ) - i id: 30 1S(1
L o T R n S S B, oy A B e i T o 48T b (1

a, 2~,4ac)-(1- %&g_{;&“\ghsg([ﬁdﬂ#ﬁ%yl -cycl obutyl )-acetic acid;

IR (film) v cm~1: 1183, 1377, 1548, 1732, 2956.

15 Synthesis of (cis/trans)-(7R)-7-Methyl-spiro[4.4]nonan-2-one (4)

The nitroester (3) (1.98 g, 8.66 mmol) was dissolved in methanol (50 mL)
and shaken over Raney nickel catalyst under an atinosphere of hydrogen (40 psi)
at 30°C. After 18 hours, the catalyst was removed by filtration through celite. The
solvent was removed in vacuo and the residue purified by flash chromatography

20 (silica, ethyl acetate:heptane 1:1) to give 1.05 g (79%) of a white solid.
1§ NMR 400 MHz (CDCl3): 8 1.03 (3H, m), 1.22 (2H, m), 1.60-2.15 (5H, m),
2.22 (2H, m), 3.20 and 3.27 (2H total, 2 X s, cis, and trans), 6.18 (1H, br s).
MS (ES+) m/e: 154 ([MH™], 100%).
IR (film) v em~1; 1695, 2949, 3231.

25 Synthesis of (cis/trans)-(3R)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic
acid hydrochloride (5)
The lactam (4) (746 mg, 4.88 mmol) was heated to reflux in a mixture of
1,4-dioxan (5 mL) and 6N HCI (15 mL). After 4 hours, the mixture was cooled to
room temperature, diluted with water (20 mL), and washed with dichloromethane
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(1R-traps)-(1- Am nonet hyh~, - met hyl - cyel obutyl)-acetic acid; [ 1 R( 1 _.
~C,2~i,3 ~)]-( 1-Am nanethyl -2, 3-di met hyl =cycl obutyi ~acetic acid; , [1 R (1
a, ~~, 4~) J- (1- Ar ni nonet hyl - 2- et hyI 4-met hyl -cyd oi autyl) 5 acetic acid;

[ 1R (I ae, 2~WRIM1BNni nonet hyl ~, 3-di rnet hyl -cycl obut yl ) - acetrm'/msaw@

a, 2~3, 40e) - ( 1- A mi nonet hyl - 2, 4- d| nmet hyl - eyel ol ~utyi)-acetic acid;

(I S-ci s)-(1- Am nonet hyl - ~- et hyI cycl obuty ?,) acetic acid; 1~ 1 z-‘yéJ NZUU
a, 2a,3a)]-(t ~Am nonet hyl -2, 3-di net hyl -cyclobtttyl)-acetic acid; 1 U b
a, 2a, 3a)] - ( 1{3Awidhonk) ﬂ‘}nba@ue@udiphﬁerwds-myeﬂe&md'ﬂn)&mmm renRwed jn {'aciIoS-( 1

a, 2,3 a)J-( 1-Am nopet hyl -2, 3-di net hyl -cycl abutyl)-aceti¢c 15 acid

(1la, 24t, 4~) - (ihwﬁswwmzmﬂ avithes tI(xIIﬂcetyTGItetsw%)V hie slid whish was ( 35)

4S A t& I

A1) (10 Am nncovsoiapd o TRE N recSllioRE B by e BhicmBhpL 6 Iy |
Anmi nonet hyl 3, 65@nm(6§mpf(ﬁmrybuecaonan¢dmgi 20 (3R, 4R(1

A t hyl 3, 4-di et h I t d S, 45)-

L oS o Wi SR SRS poa AR 10210
4R 1- A di I tyl t 3S,
1)1 A vl &4 e A8 B BB o3 85 0
4R)- (1 tAm no ?E #Hsbr 3: di-tart- butyI cycl opentyl)-acetic acid; (3S,
4S) (1- Ami noxx?E 3 £ phenyl - cycl opentyl)-acetic acid; (3R,

41t) - (1- Am ”(5![% I ntyI )-acetic acid; 30 (3S,

4S) - (I ~Am nonet gﬁ@,@ﬂl eﬁm cyg-yg]gg yl)-acetic acid; (3R

4R) - ( 1- Ami nonet hyl - 3, 4-di benzyl -~cycl opentyl)-acetic acid; WO 99A1%$24
FCTI US9BI ~98y6 - 2 ~ JAN ~ao02 [ 1 S-(gxa pr 4 [1)]-(

1- Am nonet hyl -. met hyl - 4~et hyl - cycl openty ]'F acetic acid; [ Ixt-(1

a, 3~,4o0c)] - ( 1- Ami nor ~net hyl - 3- net hyl - 4- et hyl ycycl apentyl) acetic acid; S|

1R—( 1 oc,3 0c,4[i)]-( 1Amnt ~met hy t hyl - 4- el - cy&lzpent yl )
acetic aC|d joi S—(Qa3 ,4a)]-( 1fFAmM trornet hyl - 3- -4-et hyl -cycl
opentyl) acetic acid; (])
(ii)
—> 3)
)

HCLH,N  COH

10

Reagents: (i) Triethylphosphonoacetate, NaH; (if) MeNO9, BugN*F-; (iii) H;,
Ni; (iv) HCI

Synthesis of (cis)-(3,4-Dimethyl-cyclopentylidene)-acetic acid ethyi ester (2)
NaH (60% dispersion in oil, 519 mg, 12,96 mmol) was suspended in dry
15 tetrahydrofuran (30 mL) and cooled to 0°C. Triethylphosphonoacetate (2.68 L,
13.5 mmol) was added and the mixture stirred at 0°C for 15 minutes. The
ketone (1) (1.21 g, 10.80 mmol) in THF (10 mL) was then added and the mixture
allowed to warm to room temperature. After 2 hours, the mixture was partitioned



j1 S-(la,3cc,4~))-(1- Ami u~onet hyt - 3- net hyl - 4-i st ~propyl 10

eycl opeatyl ~~cetic acid; [1 R (1 )
tx,3(3,4a,)]-(1-Arninonethyi - 3-nmet hyl ~4-i soprdpyl cyclapentyl)-acetic acid;

[ 1 R( 1 a, 4 1i)]-( 1-Am nonet hyl - 3- et hyl - 4-i sopr opyl

cycl opentyl :—‘igg?'iz’(?[z%\ci d; 15 PCT/US98/19876 .

] 15.(1a, 3[i, 4a) 3- (1- Am nonet hyl - 3-net hyl - 4-i sopropyl rycl opentyl)-acetic

acid; [ 1 S-(1~x,3a,4 ~i)~( 1 Am nonejghyl -3 rrethyl 4-tent-butyl
cyclopentyl) gcetlc acid; [ 1 R( 1 a,s3 [t4 4a)] - 27 JUN zml
Ami norret hy| - 3bekesy diethyl ethen (200 mEDamywbt:pélﬂOth) él‘dmturgmﬁﬁpﬁase[»ﬂabr (1

TS P i

cycl apentyl ~-
1yAm Irol orr)ét hyFﬁ@Hr?gtu%%%f l@iﬁgé\;ﬁ cyefd g‘ﬁ%‘f%ﬁh@i@lgéi ghgc’qcatate[hepta&e( 1 a3
j3,4a)]-( 1- Aki96) tmglvh)lMO&LMVd)y:h’(m}gsWdrlﬁcilopet ltyl)-acetic acid; 1,

R(1 tx 3a, 4F§) 1- Am nonet | zyl - 3- net hyl - 4- phenyh 34 cycl opentyl)-$cetic
acid; w- DC. 13)354184(3Hm 1=6-Hg), 0P1((BH, d, J = 6 Hz),

15 (11, 30 530 (R AR HBRL AL o5 (6B, PRl BRI 580 5 e o
iclbgl ngm[st %yw{ben%&(-éf}é@mm’ycﬁ@peatyl) acetic acid; [1R-( 1

Dt, 3a, 4~)] - ( IR @ti)anghilayhs- 1lp_ﬁ_zglzmloo4}mt irrstQgg@pent yI )-acetic acid; |j ~
S(1~,3(3,4cx)]-( 1-Am nomet hyl -~ benzy nmet hyt - cyel ope~tyl) 10
acetic aci d, [1

- (| i d;
S B 22 S DBty SRR SUEL AR Rt € 21 ¢
amfl 31?|5t [ ll)ﬂl:yclﬁs&qﬂamm] (1- Am nonet hyl - 3~et hyl - 4- |sapropyl
(1 e - (1 A mordreaiaegwet 2) (Ep,7 60 mueswes fissalved i aci o
(1S- (I a, 3n4413ﬁh}(drof&mxrmmmﬂ¢s%r&%t 70«3 w!im‘hi@csxﬁé‘&.%é (0.82 mL,

cycl c~petriyl acetlc acid; [ R (1 , 3 ~, 4cxX
- Ani nonet hy| - B¢ gppo bm@tﬂmb@vhmmgmumm{wu xmm'ahxih'ofuran, 11.4mL,

11.4 mmol). After 6 hours, the mixture was cooled to room temperature, diluted
15 with ethyl acetate (50 mL) and washed with 2N HCI (30 mL) followed by brine
(50 mL.). The organic phase was collected, dried (MgSO4), and the solvent
removed in vacuo. The residue was purified by flash chromatography (silica, ethyl
acetate:heptane 5:95) to give 0.837 g (45%) of a clear oil.
1H NMR 400 MHz (CDCI3): 5 0.91 (6H, 4, J = 6 Hz), 1.21-1.39 (5H, m), 1.98
20 (2H, m), 2.18 (2H, m), 2.64 (2H, s), 4.15 (2H, q, ] = 7 Hz), 4.61 (2H, 3).
MS (ES+) m/e: 244 ((MH™], 8%).
IR (film) v cm~1: 1184, 1377, 1548, 1732, 2961.

Synthesis of (trans)-7,8-Dimethyl-spiro[4.4Jnonan-2-one é)
The nitroester (3) (0.83 g, 3.4 mmol) was dissolved in methanol (30 mL)
25 and shaken over Raney nickel catalyst under an atmosphere of hydrogen (40 psi)
at 30°C. After 4 hours, the catalyst was removed by filtration through celite. The

solvent was removed in vacuo to give 567 mg (99%) of a pale yellow oil which
solidified on standing.



(1R-(ia,3a,4~)]-~1-Am nonet hyl -3-tert-butyl-4-ethyl.. cycl opentyl ~-acetic
acid; ~5[ t S=( 1 ot,~ (3,4a)]-( 1-Am nonethyl-3-tent

butyl - 4-et hyl cycl opentyl)-acetic acid; [1 )

S (1la, 3~x,4~3)] - (1- At xxi nomet hyl - 3- et kryl . ~4- phenyl - eycl opentyl )- , acetic

8cad; .. yl - 3- et hyl - 4- phenya- cycl opentyl) 3 i d
VO 991 718x4™ %?’%1%2898119875 S5 =2~ UN 2 T[l11t-(1 Gir68dsfiont!

S (1 a, 3~,4a)]-(1- A mnonet hyl - 3-et hyl _4-4ivenyl -cycl opentyl)_ aceti
1S(1a,3a4V

,[Am nom(et I aylHNMBnﬂﬂ: M}ﬂze(ﬂmls)})ﬁd) &%@H yai ia‘c@ﬂr’-)a 1638 (@H, m)11.81 (FHa- 3

4a)] 1- Ami nonet hyl - 3- benzyl - 4eth ]0 yl)acetic acid; [ 1R( I

3 a, Ij) (m), Zmrdi'brﬁ!),ﬁﬁz Hkﬁér&% 8 g I®Sentyl) 10 acetic acid:

1 S (la,~~, 49c I 0 nl4ethlacloentl aeetic

cid; [ 1 S @Séwﬁgkj&@&'ﬁ%ﬁ\h& tzﬁyl 3ter%/- bu%/yl pl sa%rZprI_ |

cycl opentyl ~a cid. a 1

Ax1 noPnet Kyl gﬁ%‘f’}ﬁb t 53&1 [sl(g)‘ rf)%@lg'sﬂcgbﬁ)%éer nyl)-acetic acid; [1R(la,.3a;

4[1)] - (1- Am nonet hyI 3 tert but yl - A--i 50pr opyl cyci opentyl) acetl c acid; [ 1

S( I cx,~ ~4a)J-(, 1-Arnj th 3tert ro

cyE:I opeAtyl)- 515'&‘*%‘3 ot [Wﬁ 459@ é“l‘“a“‘:? hyd- %Munftinypcyﬁ pentyl)-acetlc acid

~A~ni nonet hyl 4- phenyl cycl opentyl)-aoetic said;
[IR (Il oc, 3~ 4h??}° EPJ,& wdé"?ret hyl - 3-i sopropyl - 4- phenyl cycl opentyl) acetl C

acid; 25 [ 1fi. - ( 'l"he Yactain (4) (563 mg, 4.40 mmol) was heated to reflux in a xmxmre o

) Ao el TR QUM S UL IR ML HBR s 80 L

[ 1 S( 1 a ppotidiemperdturd, mmemﬁﬂ:twéteﬁ(zbm hndlmﬂmdrvaﬂydiﬁﬂloromemane
cycl Qoentyl)-acetic "aci d; ~ ~r~~8?.~1 pGTI Ug9811987~. 2
7 .~ UIR ~~0~ qx§0|mle) Thy agu@uaaygse(was ‘collected and the Solve removed in vacuo.

1-A t hyl 5 b 4- | 1
ox. 3a 4]0 ToRReEkorPRRBR YO ShAREHAE o gl VA wlich Bt © .
[1 S-(1a, 3~ 4&ﬂdctddzmﬂfﬂrﬁdwmbwasiic&i'?ﬂal!dhecﬂﬁ'om&mhﬂwétam/methmol to give

ac, 3a, 4[ 3) ] ~(1- Am nonet hyl - 3- et hyl - 4~phenyl - cycl opentyl ) acetic ami'7 ZUUl
acmiN

5
1-
a,
[

a

cycl opentyl ) acetl c aC| 1 a, - Am nonet hyl - 3
tert-butyl - 4- %@WFMP&"@QW&FQ( 1 R ( 1 a, 3 (| 4a)] (

1- At ni nonet hyl | - A4- enl i

[1R- (I cx, 3a, 4~@W%ﬁ%@ﬁﬁ@p@5{ ér%tﬁ%(shoﬁ’ﬁ ¥; gcl op nty éceti c
acid; 5 m), 2.06 (2H, m), 2.47 (2H, s), 2.89 (2H, 5), 7.94 (31-1, brs) 12.30 (1H, br s).

MS (ES+) m/e: 186 ((MH-HCIJ™, 100%).



[ 1 S( Za,3 ~4tx)]~( 1-Am nonethyl-3

tcrt-butyl-4-phertyl cycl opentyl)-acetic acid; 15

[1R- (Il a, 30c, 4~)]-(1- Arninornethyl -3-benzyl -4-text-butyl cycl apentyl~acetit

acid; 1 S-( 1ot,3 ~4tx)]-( |

- Ami nonet hyweodsfma4y! - 4-t ent - but yl cycl opeut yl ~ace6¢c aci d; PCT/US98/19876 .
(1S-(loc, 3vec, 4~)]-(1-A xui nanet hyl 3- benzyl -4-tert butyli 2U .
cycl opentyl ~acetic acid; |1R(1la, 3~S.4~ac)j - (1-Am nonet hyl -3-henzyl-4-te

but yl cycl opent yl ~acetic acid; [1S- (I ot, 3 4~)1 - (1- Ani nanet hyl - 3- bér?zxﬁl—_]ﬁ?nﬂz
phenyl -cycl opentyl ) acetic Lucid; 2

[IR-(It~c, 3~,4a)] - (1- Am nonet byl - 3- g%}r%‘%PIAE .Sphenyl -cycl apentyl) acetic

acid; f 1R (la, 30c,4~i)]-(1-, Ax~a~nonet hyl - 3benzyl - 4- phenyl cycl opent yl)

acetic acid; [ 1 S-(1 a,3
~i,4a)]..(1-.4m nonmat hyl - 3- ben~yl ~4-p
(1R-ci s) - (1- Ani nandf hyi ~ met hyl - cycl B

(1Sci s) - (x- Am nanetlyyl - 2- hyl - cycl pentyl )-acetic acl
-fi7 (1R trans)- (4 ‘

i Noe § - 2- @\, -cycl ogﬂ%yl )~. @
S-trans)-( 1-~Arn met hyl - Z- met hyhCyCl apent yl’)-aceti’s

(1~. ~-(1-Arninoneth

(S)-(t-Am natuet hyl met hyl - | )-acetic
(I-Arninanet hyl - 312, 5 r anmet hyl - ty!)-aceyi c aci
(1a, 2(1,5(3)-(1- Am nonte -3,5-dinmeth | opent y¥) - acet i d; (2R

SS) - (I ~. Am nonet hyl - 2, 5- di et hyl - cyei apentyl ) -ac
(la,2tx, Sa)-(1- Am nar net hyI-2,5-;ﬁgm2hyl-c3@¢qpentyl ~-acetic a 0 acid; [ 1
R( 1 a,,Zo~ 3 a)]-~ 1-Am nonet hyl - 2,73} di anjet'hyl -cycl opetttyl) acetic acid,
[ 1 R( 1tx,2 ~3 a)j-( 1-Am nc~nethyl -2, 3-dinethyl-cyclop~ntyl) acetic

acid; 15 [IR(lex, 2cx, 3(3)]-(1-Am noneth
acid; [ I R( 1 a,~(3,~~f)l-(

[1S-(1lo~, 2a, 3a)]--(1- Am nonet hyl - 2, 3-di mg -cycl opentyl) 20 acetic acid,
[1S-(lot, 2~,30~,)]-(1-Ami nonet hyl - ?~3- di med.hy ycl opentyl)-acetic acid,
[1S-(la, 2c~t, 3[i)]-(1-Am nonet hyl -2, 3-di net yC opeutyl)-acetic acid,

Reagents: (1) Triethylphosphonoacetate, NaH; (ii) MeNO», BuyN*F-; (iii) H,,
Ni; (iv) HCI

5 Synthesis of (3-Benzyl-cyclobutylidene)-acetic acid ethy] ester (2)

NaH (60% dispersion in oil, 0.496 g, 12.4 mmol), was suspended in dry
tetrahydrofuran (40 mL) and cooled to 0°C. Triethylphosphonoacetate (2.58 mL,
13.0 mmol) was added and the mixture stirred at 0°C for 15 minutes. The
cyclobutanone (1) (1.89 g, 11.8 mmol) in THF (15 mL) was then added and the

10 mixture allowed to warm to room temperature. After 4 hours, the mixture was

partitoned between diethyl ether (200 mL) and water (150 mL). The organic phase
was separated, washed with brine, dried (MgSQ4), and the solvent removed
in vacuo. The residue was purified by flash chromatography (silica, ethyl
acetate:heptane 1:4) to give 2.19 g (81%) of (2) as a colorless oil.

15 THNMR 400 MHz (CDCl3): & 1.26 (34, t, = 6 Hz), 2.55 (1H, m), 2.64-2.95
(5H, m), 3.28 (2H, m), 4.14 (2H, q, ] = 6 Hz), 5.63 (1H, 5), 7.10-7.32 (5H, m).



25 [ I S( 1 a,2~i,~ (i)]-( 1-Am nanethyl-~, 3-ditnethyl-cycl opentyl)-acetic
acid; [ 1 R( 1 a,2a,4~x)]-( | -Am nonethyl -2, 4-di net hyl -cycl opentyl)
‘acetic acid; [1 S-(1 ot,~a,4a)]-(1-Am naraethyl -2, 4-di et hyl -cycl opentyl).
3fJ acetic acid;

[ 1R- (1d, , 2~wokedidr4( 1- Ar ai nat net hyl - 2, 4- di net hyl - cycl apent yl )
PCTIrJ598n9a7( . BCetiC BGid; 27 JUNZ20a [ | ~( 1 cc,2)"tc>'<r,’uzf9f’§ﬁ79(

1- At ui namet hyl - 2, 4- di met hyl - eycl opeatyl ) -acetic acid,
[IR (I a,~~3,4a)] - (1- Ani nonet hy1~2, 4- di met4%yl - Gycl apent yl ) - acetic ad 4: JUN 2000

S(1 a 2 - - A yl -2, 4-di met byl -cycl opentyl)-adcetic acid;
[1IR- (I &, ~, 4~$¥§?(EJSAW%#5}EW%TJVM net hyl - cycl opentyl)-acetic acid; and

[ 1S- (1a, 2~3, 4p) ~Amsi ) t - = dinpt -eycl opentyl)-acetic acid. 6.
A phar naceut ﬁlg{aéﬁh&’gxz%ggs|nﬁ{§§hp%iosn’3pf5§ﬂr?g§é%hm apeutically effectiVvE
arnaunt of a conpound according to any one of clainns 1 to 5 and a

phar maceutically, accept abl e rier. 7. A conpound of the formula: or a
phar nnaceut i %ﬁ?e%%&ﬁggml@ﬁ%ﬂe% -iiromgthyl-cyclobutyl:aegficacibethyl o

| ower al kyl ; Qfe @) R3 or R is methyl or hydrogen, one of R5 ar Rb is nethyl

or hydrogen, R3 and R~ ate not sinmultaneously nmethyl, arid RS and R- are
not si nl t aneous| yThesunspinratsl esterd@nfPolihgl Sdmnilwas dissdlwedin7 and sel ect ed

ol R SRS s il ENBRR e ™

(3R 4R) - ( 1- AMpmtdlY hodiedait Moy gzlptlgéy M B Rirhfy 6htlan, A4 cgTPOUNd Of

formula {~)-(tran5)-Am nonet hyl -3, 4- apent acetic acid. 10.

A conpound of l4dkmmalh AfR524 Bpurs;] thamiirbmwe way haldd thi roenhiginpeyathre pdihitad )

phazmacout | canteSRCIERES S B, tnd FAERY SAER IO GO oupvad by beos rount
of a cbimpound]lednds)dTingorzanie pliaseveasaioliettad, bied (MpST)) and thefsolvent
pharmaceutically acceptable carrier. 12. Use a a conpaur~d according to any

one of cl ai ngemoves B vaeus The rasdduer was purifiedyrfiash shromiatographelivayethyl f ar
treating epil A0 a 0 l. 13 Q. a8 conmpound according to any one
of cl aagaspl ﬂ?%ié}%#@cﬁ%'fvgﬁ'?%%gﬁgﬁgﬁﬁf%nﬁﬁof a nedi camgnt fory
tzeating fai MRGIR jyg]{é | g R, i Sk LN a
manmal _ ~ ~ Jtl Nag?)a ~5C]?§%3lggﬁ§1i§§’ *gﬁ%%ﬁﬁ%ﬂﬁdgﬁﬂf %‘(jgﬁ/ﬁ’a%g one of
clainms 1 to 2.59278(9H M), 4015 QBE ¥ PRz AR Y. A @RPictA®RY for treating
neur adegenerati ve disorders in a mammal .

¢is/trans), 7.08-7.34 (5H, m).

MS (ES+) m/e: 292 (IMH™], 100%).

IR (film) v em-1: 1185, 1378, 1549, 1732, 2933.

Synthesis of (cis/trans)-(1-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid
hydrochloride (4)
20 The nitroester (3) (1.53 g, 5.25 mmol) was dissolved in methanol
(50 mL) and shaken over Raney nickel catalyst under an atmosphere of hydrogen
(45 psi) at 30°C. After 5 hours, the catalyst was removed by filtration through
celite, The solvent was removed in vacuo to éive 1,32 g of a pale yellow oil which
was used without purification. The oil was dissolved in 1,4-dioxane (5 mL) and
25 6N HCI (15 mL) and heated to reflux. After 4 hours, the mixture was cooled to
rootn 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 0.88 g (62%) of a white solid
after collection and drying. -



15. Use of a conmpound according to any one of clainms 1 to 5 or 7 to 10 for
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Ketone (1) is known in the literature and can be synthesized by the
methods outlined therein: W. C. M. C. Kokke, F. A. Varkevisser, J. Org. Chem.,
1974;39:1535; Carnmalm, Ark Kemi, 1960;15:215, 219; Carnmalm, Chem. Ind.,
1956:1093; Linder et al., J. Am. Chem. Soc., 1977;99:727, 733; A. E. Greene,

5 F. Charbonnier, Ter. Letr., 1985;26:5525 and related references: R, Baker, D. C.
Billington, N. Eranayake, JCS Chem. Comm., 1981:1234; K. Furuta, K. Iwanaga,
H. Yamamoto, Tet. Lert., 1986;27:4507; G. Solladie, O. Lohse, Tet. Asymm.,
1993;4:1547; A. Rosenquist, 1. Kvamstrom, S. C. T. Svensson, B. Classon,
B. Samuelsson, Acta Chem. Scand., 1992;46:1127; E. J. Corey, W. Su, Tet. Lert.,
10 1988;29:3423; D, W. Knight, B. Ojhara. Ter. Lert., 1981;22:5101.

Synthesis of (trans)-(3,4-Dimethyl-cyclopentylidene)-acetic acid ethyl ester (2)
To a suspension of sodium hydride (0.824 g, 20.6 mmol) in THF (40 mL)
under nitrogen at 0°C was added triethylphosphonoacetate (4.1 mL, 20.7 mmol)
" over 5 minutes. After stirring for a further 10 minutes, a solution of (1) (approx.

15 2-10 g, approx. 15.8 mmol) in ﬂ-iF (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 extracted with ether (4 X 100 mL).

The organic phase was washed with saturated brine (50 mL), dried and

concentrated in vacuo. Column chromatography (10:1 heptane/ethyl acetate) gave
20 the product as an oil, 2.643 g, approx. 100%; 91%.

TH NMR 400 MHz (CDCl3): & 1.01 (3H, d, J = 6 Hz), 1.03 (3H, d, J = 6 Hz),
1.26 (31, t, = 7 Hz), 1.49 (2H, m), 2.07 (1H, m), 2.24 (1H, m), 2.61 (1H, m),
4.13 (2H, q, ] = 7Hz), 5.72 (1H, 5).

MS (CH) m/e: 183 ((MH*), 19%),

25 Synthesis of (trans)-(3,4-Dimethyl-1-nitromethyl-cyclopenty))-acetic acid
ethyl ester (3)
To & solution of (2) (2.44 g, 13.4 mmol) in THF (12 mL) was added TBAF
(13 mL of a 1 M solution in THF, 18 mmol) followed by nitromethane (2 mL) and
the reaction heated at 60°C for 4 hours. After cooling, the reaction mixture was

30 diluted with ethyl acetate (250 mL) and washed with 2N HCl (50 mL) then
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1H NMR 400 MHz (CDCl3): 8 0.98 (6H, d, J = 6 Hz), 1.10-1.39 (5H, m),

1.47 (2H, m), 1.87 (1H, m), 2.03 (1H, m), 2,57 (2H, ABq, ] = 16,
5 4.14 (2H, g, ] = 7 Hz), 4.61 (2H, ABgq, ] = 12, 60 Hz).

MS (ES+) m/e: 244 (IMH™], 12%).

IR (film) v em~1: 1186, 1376, 1549, 1732, 2956.

38 Hz),

Synthesis of (3R,4R)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid

bydrochloride (6)

10 A solution of (3) (1.217 g, 5.0 mmol) in methanol (100 mL) in the
presence of Ni sponge was hydrogenated at 30°C and 50 psi for 4 hours. Filtering

off the catalyst and concentrating in vacuo gave a 3:5 mixture of lactam and

aminoester, 1.00 g, calculated as 100%, which was used without purification. This

mixture (1.00 g, 5.0 mmol) in dioxane (10 mL}) and 6N HC! (30 mL) was heated
15 under reflux (oil bath = 110°C) for 4 hours. After cooling and diluting with water

(100 mL), the mixture was washed with dichloromethane (2 X 50 mL) and then

concentrated in vacuo. The resulting oil was washed with ethyl acetate then

dichloromethane to give a sticky foam which was dried to give the product as a

white powder, 0.532 g, 48%.
20 op (23°C) (Hy0) (c= 1.01) = -27.0°.

TH NMR 400 MHz (dg-DMSO): § 0.91 (6H, d, T = 6 Hz), 1.18 (2H, m), 1.42 (2H,
m), 1.72 (1H, m), 1.87 (1H, m), 2.42 (2H, ABq, J = 16, 24 Hz), 2.90 (2H, ABq,

J=12, 34 Hz), 8.00 (3H, br 5), 12.34 (1H, br 5).
MS (ES+) m/e: 186 ((MH-HCI]*, 100%),

10% -

2002
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Reagents and conditions: (i) (E10);POCH2COoEt, NaH, THF; (ii) CH3NO»,
nBugNF, THF; (iii) RaNi, Hy, MeOH; (iv) 6N HCl,

5 Synthesis of the dimethyleyclopentanone 1
3,3-Dimethylcyclopentanone was prepared according to the procedure of
Hiegel and Butk, J Org. Chen., 1973;38:3637.

Synthesis of (3 .3-Dimethyl-cyclofwntylidene)—acetic acid ethyl ester (2)
To a stirred solution of triethylphosphonoacetate (1.84 g, 7.52 mmol) in
10 THF (20 mL) at 0 C was added sodium hydride (300 mg of a2 60% dispersion in
oil). After 30 minutes, the ketone 1 (766 mg, 6.84 mmol) in THF (5 mL) was
added. After 24 hours, the solution was diluted with a saturated solution of
ammonium chloride and the two phases separated. The aqueous phase was
extracted with diethyl ether (3 x 50 mL) and dried (MgS04). The combined

15 organic phases were concentrated and flash chromatographed (25:1 hexane/ethyl
acetate) to give the ester 2 as an oil, (697 mg, 56%).
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2.58 (1H, &), 1.8 (1H, m), 1.7 (1H, m), 1.6-1.4 (4H, m), 1.2 (3H, 1), 0.98 (6H, 5).

MS (m/z): 244 (MH™, 40%), 198 (100%).

i

Synthesis of (£)-7,7-Dimethyl-spiro[4.4)nonan-2-one (4)

20 The ester 3 (380 mg, 1.6 mmol) and Raney Nickel (1 g) were suspended in
methanol (75 mL) and shaken under a hydrogen atmosphere for 24 hours. The
catalyst was removed by filtration, the filtrate concentrated to give the lactarn 4
(246 mg, 94%) as a white solid,
TH NMR (400 MHz, CD30D): § 3.21 (1H, d), 3.08 (1H, d), 2.24 (1H, d),

25 2.18 (1H, d), 1.7 (2H, m), 1.5-1.4 (4H, m), 0.98 (6H, s).
MS (mn/z): 168 (MH™, 40%).
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Reagents and conditions: (i) Hy, Pd/C, MeOH; (ii) Iy, PhsP, imidazole, CH;3CN;
(i) LAH, THEF; (iv) TsSNHN = CHCOCI, PANMe3, Ei3N; (v) Rho(cap)y,
15 CH>Cly, reflux; (vi) a) BBr3, EtOH; b) NHg; (vii) 6N HCY, raflux.
The monoester 1 was prepared according to the procedure described in
Tetrahedron: Asymmetry 3, 1992:431.
In the first step, the ester 1 is hydrogenated using catalysts such as Raney
nickel, palladium on charcoa) or rhodium catalyst or other nickel or palladium
20 containing catalyst in a solvent such as methanol, ethanol, isopropanol, ethyl
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tetrahydrofuran at temperature between 0°C and or reflux to give the alcohol 4.
In step four, the alcohol 4 is treated with glyoxylic acid chloride
10 (p-toluenesulfonylhydrazone and N,N-dimethylaniline foillowed by triethylamine
in a solvent such as methylene chloride, chloroform, benzéne, or toluene to give
the diazoacetate 5.
In the fifth step, the diazoacetate 5 is added to a refluxing solution or
suspension of a suitable rthodium(Jl) catalyst such as Rha(cap)4, Rho(55-

15 MEOX)4, Rhy(58-MEPY)4, Rha(SR-MEFPY)4, or Rh»(0Ac)4 in a solvent such

as methylene chloride, benzene, toluene, ox 1,2-dichlorocthane as described by
" Doyle and Dyatkin in J Org. Chem., 1995;60:3035 to give the spirolactone 6.

In step six, the spirolactone 6 is treated with hydrogen bromide or boron

tribromide in methanol or ethanol to give a bromoester intermediate which is then
20 reacted with ammonia to give the spirolactam 7.

In step seven, the spirolactam 7 is treated hydrochlaric acid solution (6N to
12N) at reflux to which may be added a water miscible co-solvent such as
1,4-dioxane or tetrahydrofuran to give the amino acid §.
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or a pharmaceutically acceptable salt thereof wherein:
5 R is hydrogen or a lower alkyl;

R to R14 are each independently selected from hydrogen, straight or
branched alky! of from 1 to 6 carbons, phenyl, benzyl, fluorine,
chlorine, bromine, hydroxy, hydroxymethyl, amino, aminomethyl,
trifluoromethyl, -CO2H, ~CO2R13, -CH2COgH, -CH2CO4R 15,

10 -OR15 wherein R15 is a straight or branched alkyl of from 1 to

6 carbons, phenyl, or benzyl, and R1 to R8 are not simultaneously
hydrogen.

2. Acompound according to Claim 1 wherein R] to R14 are selected from
hydrogen, methyl, ethyl, propyl, isopropyl, butyl straight or branched,
15 phenyl, or benzyl.

3. A compound according to Claim 1 wherein R1 to R14 are selected from
hydrogen, methyl, ethyl, or benzyl.

4, A compound according to Claim 1 and selected from:
(£)-(trans)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid
20 hydrochloride;
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[18-(1e,301,40)]-(1-Aminomethyl-3-ethyl-4-methyl-cyclopentyl)-
acetic acid;
[1R—(la.,3a,4a)]-(1-Aminomethyl-S-ethylA—meihyl-cyclopentyl)—
acetic acid;
20 [18-(1e,30L40))-(1-Aminomethyl-3-isopropyl-4-methyl-
cyclopentyl)-acetic acid;
[1R~(1 ¢, 30,,400)}-(1 -Aminomethyl-3-isopropyl-4-methyl-
cyclopentyl)-acetic acid;
[18-(1¢ee,3ct,400)]-(1-Aminomethyl-3-ethyl-4-isopropyl-
25 cyclopentyl)-acetic acid;
[1R~(10t, 3¢, 40)]-(1-Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;
[18-(loe,301,400)]-(1-Aminomethyl-3-tert-butyl-4-methyl-
cyclopentyl)-acetic acid;
30 [1R-(1030,40:)]-(1 -Aminomethyl-3-tert-butyl-4-methyl-

cyelopentyl)-acetic acid;
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10%& () - ¥ naPF 10(y@m|{-((}&,Xa';lu)]-(l-Aminomethyl-B-tert-butyl-4-isopmpyl-

cyclopentyl)-acetic acid;
(10,30,400)~(1-Aminomethyl-3,4-di-tert-butyl-cyclopentyl)-acetic
10 acid;
[18-(10t,304,400)]-(1-Aminomethyl-3-methyl-4-phenyl-
cyclopentyl)-acetic acid;
[1R-(1ct,30,40)]-(1-Aminomethyl-3-methyl-4-phenyl-
cyclopentyl)-acetic acid;
15 [18-(1¢,30,,40))-(1-Aminomethyl-3-benzyl-4-methyi-cyclopentyl)-
acetic acid;
[1R-(1e3¢,400)]-(1-Aminomethyl-3-benzyl-4-methyl-
cyclopentyl)-acetic acid;
(18-cis)+(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
20 (15-¢is)-(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid,
(18-¢is)-(1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid;
(18-cis)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(18-¢is)-(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(18-cis)-(1~Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
25 (1R-cis)~(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
(1R-cis)-(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid;
(1R-cis)-(1-Aminomethyl-3-isopropyi-cyclopentyl)-acetic acid;
(1R-cis)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(1R-cis)-(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid,
30 (1R-cis)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(5)-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-acetic acid;
(8)-(1-Aminomethy}-3,3-diethyl-cyclopentyl)-acetic acid;
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25 [15-(10,3P.,4P)]-(1-Aminomethyl-3-tert-butyl-4-ethyl-
cyclopentyl)-acetic acid;

[1R-(1cx,38,4B)}1-(1-Aminomethyl-3-tert-butyl-4-isopropyl-

cyclopentyl)-acetic acid;
[18-(1c,,36,4B)]-(1-Aminomethyl-3-tert-butyl-4-isopropyl-

30 ¢yclopentyl)-acetic acid;



dy& "10% & ()-<Q obU410 10%s*& ()- 10'10'10'- fs,; 10% & ()-

fO$: 100 & ()- £910% & ()- f9O710% & ()-%[:bU410 fO MOUHE ()-

fOL0UK+& ()- - ' 310UK+& ()- f$, &LOUK+&' ()- ft10%K+& () -

f10%K+& ()-@[:bU410 fSL0%UH& ()- W@ 0% & ()- - flL-10%K+& () -

f 9910%K+&WQ 9972188 109K+& ()- f9 MLOUK+& ()-|[:bU410 f+, #4%%@# 6

7L GLOAN™* W&/ ()-- 1 109%G+& () - YSL00K+& ()- fy+10%K+& () 826 (
Zgj | [:bU410  : 59y2100ZK+Z& () - fy5109K+& ()-- fl y/ 10%+& ()- 9. 10%<+&(

FIF( 109%K+& ()- " 10%K+& () - TBDFHlJngw@?o . 10K+10K+10K+] 97 JUN 2009
$109K+&' () - SLOYK+E N

f9y21(J)r%<S-)& ?) w\kxz%gk%@% &1‘&9‘“‘;@&% ‘été%!%“y" gyqlopentylragetis. o () -
S3&10% & ()-Y ! "kt & ()- -!i" 10%L ‘L &()- Bf >| [: ZM@0  fss10% " : & ()-
fF@10%" : & ()- fL10%’ &() £10% ' :& ()- fYl 10%' :& ()- f10% :& ()-

S(U[:ZvMal0  f, s*mLoBR-(1:3B, 45)33(#1‘91;'@11&@!(»1-—3-mm}wkmenﬂ-ay}:wpemtﬁﬁr
3"10% " : & () - f?k]cgg/ 5;()- f10%':& ()- C  r|[:ZMG@0 f610%': & ()-
f@a"10% ' : & () ‘in‘ii/a & ()- f3110%' :& ()- f-s10%"':& ()- f,,3

10% 'S & ()- rvl410 1E.3B14P)
£ o105 (3& (;Y £7° 105/? ot (3@’ R gﬂ%&\z}gﬁ%ﬁyﬁﬁ%@/&& ﬂ’enygeyd" TN € &

#1098+& () -G , 10%etigaqid; | 10% - & () ,10% : ) *+ - 8CM/ U410 f)

iovkess () 1 @0veaek ot M ALaR 0 wogm R

Of 5- 10%F8( F& () -doefid adiB0%58( S& I(:12 f;noo/%g (& ()- ff|12;/(38/(§? é‘)()_|[ vU410 f

f@10%' s& Ff f@ 10%# % - %s8(s

(@i (. ffmiﬁxféﬁ?%"*‘Wﬁﬁ%ﬁé@ﬁ%ﬁz@@mﬁzzz@ﬂgﬁ?&2.< 2 -
s S 0 . 0 . 0 -S;

bA4110s8( s flO%?fRé?%]iQ Ff 109 V& ()-3 f1090M M& ()- fL109%V V& ()-

F1f L0 V& () - 1053( s 10RA¢ans LAbMAGRBy!-3:m. PSR ()

@ GOMME ()1 ML IR A gk WY IPperse ot 46—
FZI0%EME () - L T 2109 Meirdky - Aldin A th R 8- cprdfy 120 MEpérey 1) aE b GLAIA M& () -
(1R-trans)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid:

15 (1R-trans)-(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid:
(1R-trans)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(15-trans)-(1-Aminomethyl-3-methyl-cyclopentyl)-acetic acid;
(18-trans)-(1-Aminomethyl-3-ethyl-cyclopentyl)-acetic acid;
(18-trans)-(1-Aminomethyl-3-isopropyl-cyclopentyl)-acetic acid:

20 (15-trans)-(1-Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid;
(18-tans)-(1-Aminomethyl-3-phenyl-cyclopentyl)-acetic acid;
(18-trans)-(1-Aminomethyl-3-benzyl-cyclopentyl)-acetic acid;
(R)(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-acetic acid;
(R)-(1-Aminomethyl-3,3-diethyl-cyclopentyl)-acetic acid;

25 cis-(1-Aminomethyl-3-methyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-ethyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-isopropyl-cyclobutyl)-acetic acid;
¢is-(1-Aminomethyl-3-tert-butyl-cyclobutyl)}-acetic acid;
cis-(1-Aminomethyl-3-phenyl-cyclobutyl)-acetic acid;

30 ¢is-(1-Aminomethyl-3-benzyl-cyclobutyl)-acetic acid;
trans-(]1-Aminomethyl-3-methyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-ethyl-cyclobutyl)-acetic acid;
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acid;

15 trans-(1 -~Aminomethyl-3-methyl-3-phenyl-cyclobutyl)-acetic acid;
trans~(1-Aminomethyl-3-benzyl-3-methyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-ethyl-3-isopropyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-tert-butyl-3-ethyl-cyclobutyl)-acetic acid;
cis-(1-Aminomethyl-3-ethyl-3-phenyl-cyclobutyl)-acetic acid;

20 cis-(1~Aminomethyl-3-benzyl-3-ethyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-ethyl-3-isopropyl-cyclobutyl)-acetic acid;
trans-(1 -Aminomethyl-3-tert-butyl-3-ethyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-ethyl-3-phenyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-benzyl-3-ethyl-cyclobutyl)-acetic acid;

25 cis-(1-Aminomethyl-3-tert-butyl-3-isopropyl-cyclobutyl)-acetic

acid;
cis-(1-Aminomethyl-3-isopropyl-3-phenyl-cyclobutyl)-acetic acid;
trans-(1-Aminomethyl-3-benzyl-3-isopropyl-cyclobutyl)-acetic
acid;

30 cis-(1-Aminomethyl-3-tert-butyl-3-phenyl-cyclobutyl)-acetic acid;

trans-(1- Aminomethyl-3-benzyl-3-tert-butyl-cyclobutyl)-acetic

acid;
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10 (1-Aminomethyl-3,3-diethyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-diisopropyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-di-tert-butyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-diphenyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-3,3-dibenzyl-cyclobutyl)-acetic acid;

15 (1-Aminomethyl-2,2,4,4-tetramethyl-cyclobutyl)-acetic acid;
(1-Aminomethyl-2,2,3,3,4,4-hexamethyl-cyclobutyl)-acetic acid;
(R)-(1-Aminomethyl-2,2-dimethy}-cyclobutyl)-acetic acid;
(8)~(1-Aminomethyl-2,2-dimethyl-cyclobutyl)-acetic acid;
(1R-cis)~(}-Aminomethyl-2-methyl-cyclobutyl)-acetic acid;

20 [1R-(1x,20,300)]-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

acid;
(10,20, 400)-(1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid:
. [IR-(10,20,38)]-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

acid;

25 (10,20,48)-(1 -Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid;
(18-trans)~(1-Aminomethyl-2-methyl-cyclobutyl)-acetic acid;
[18-(101,28,3B)]-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

acid;
(10,28,4B)- (1-Aminomethyl-2,4-dimethyi-cyclobutyl)-acetic acid;

30 [18-(1c,2f,300)]-(1-Aminomethyl-2,3-dimethyl-cyclobutyl)-acetic

acid;

(10,,2B,400)-(1-Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic acid;
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[18-(1e,20,30)}-(1 -Aminomethyl-2,4-dimethyl-cyclobutyl)-acetic
acid;
[18-(105,2B,30)}-(1 -Aminomethy}-2,3-dimethyl-cyclobutyl)-acetic
15 acid;
(10.20,,4B)-(1-Aminomethyl-2 4-dimethyl-cyclobutyl)-acetic acid;
(38, 48)-(1-Aminomethyl-3 ,4-dimethyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid;
(3S, 48))~(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid;
20 (3R, 4R)+(1-Aminomethyl-3,4-diethyl-cyclopentyl)-acetic acid;
(38, 48)-(1-Aminomethyl-3,4-diisopropyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3,4-diisopropyl-cyclopentyl)-acetic
acid;
(38, 48)-(1-Aminomethyl-3,4-di-tert-butyl-cyclopentyl)-acetic
25 acid;
(3R, 4R)-(1-Aminomethyl-3,4-di-tert-butyl-cyclopentyl)-acetic
acid;
(38, 4S)-(1-Aminomethyl-3,4-diphenyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3,4-diphenyl-cyclopentyl)-acetic acid;
30 (38, 45)~(1~Aminomethyl-3,4-dibenzyl-cyclopentyl)-acetic acid;
(3R, 4R)-(1-Aminomethyl-3,4-dibenzyl-cyclopentyl)-acetic acid;
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F210%F& () - 010%:)[11{-({ ),3|3 Ja)ﬁ %] -?Ammomet)hyl-B-methyl-4-ethy1~cyclopentyl)-
acetic acid;
5 [1R-(10,3¢1,4P)]-(1-Aminomethyl-3-methyl-4-ethyl-cyclopentyl)-
acetic acid;
[1S-(1a,3B,40)]-(1-Aminomethyl-3-methyl-4-ethyl-cyclopentyl)-

acetic acid;
[1S-(1a,30,48)])-(1-Aminomethyl-3~methyl-4-isopropyl-
10 cyclopentyl)-acetic acid;
[1R~(1¢1,3B,400)]-(1 ~Aminomethy)-3-methyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R-(10,3cx,4P)]~(1-Aminomethyl-3-methyl-4-isopropyl-
cyclopentyl)-acetic acid;
15 [18-(10,3[,40))-(1-Aminomethyl-3-methyl-4-isopropyl-
cyclopentyl)-acetic acid;
[18-(1et, 30,4 P3)]-(1-Aminomethyl-3-methyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[1R~(10,3f,400]~(1-Aminomethyl-3-methyl-4-tert-butyl-
20 cyclopentyl)-acetic acid;
(1R~} e, 30,4P)]-(1-Aminomethyl-3-methyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[18-(1a,3B,4B)]-(1~-Aminomethyl-3-methyl-4-tert-butyl-
eyclopentyl)-acetic acid;
25 [18-(101,30,48)]-(1-Aminomethyl-3-methyl-4-phenyl-cyclopentyl)-
acetic acid;
[1R-(1¢,3,400)]-(1-Aminomethyl-3-methyl-4-phenyl-
cyclopentyl)-acetic acid;
[1R-(1¢,3¢1,4B)]-(1-Aminomethyl-3-methyl-4-phenyl-
30 cyclopentyl)-acetic acid;
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acetic acid; '
5 [1R~(10¢,3B,400)}-(1-Aminomethyl-3-benzyl-4-methyl-
cyclopentyl)-acetic acid;
[1R-(1e,30,4B)]-(1-Aminomethyl-3-benzyl-4-methyl-
cyclopentyl)-acetic acid;
[18+(10,,3f8,40))-(1-Aminomethy)-3-benzyl-4-methyl-cyclopentyl)-
10 acetic acid;
[1S8-(1a,30,4f)]-(1-Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R~(10,3[B,40)}-(1-Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;
15 [1R-(10t,300,4P)]-(1-Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;
[18-(10,,3B.40) 11 -Aminomethyl-3-ethyl-4-isopropyl-
cyclopentyl)-acetic acid;
[18-(10,305,4P)]-(1 -Aminomethyl-3-tert-butyl4-ethyl-
20 cyclopentyl)-acetic acid,;
[1R~(10,3P,40)]-(1-Aminomethyl-3-tert-butyl-4-ethyl-
cyclopentyl)-acetic acid; '
[1R-(10, 30, 4P)]-(1~Aminomethyl-3-tert-butyl-4-ethyl-
cyclopentyl)-acetic acid;
25 [18-(10,3B,40)]-(1-Aminomethyl-3-tert-butyl-4-ethyl-
cyclopentyl)-acetic acid;
[18-(10,30,,4B)]-(1-Aminomethyl-3-ethyl-4-phenyl-cyclopentyl)-
acetic acid;
[1R-(10t,3,40)]-(1-Aminomethyl-3-sthyl-4-phenyl-cyclopentyl)-

30 acetic acid;
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acetic acid;
5 [18-(1a,30,4P))~(1 ~Aminomethyl-3-benzyl-4-ethyl-cyclopentyl)-
acetic acid, |
[1R-(1¢1,3P,400)]-(1-Aminomethyl-3-benzyl-4-ethyl-cyclopentyl)-
acetic acid;
[1R<(1a, 30, 4P))-(1-Aminomethyl-3-benzyl-4-ethyl-cyclopentyl)-
10 acetic acid;
[18-(1¢1,3B,400)]-(1-Aminomethyl-3-benzyl-4-ethyl-cyclopentyl)-
acetic acid;
[18-(1on30,4B)]-(1-Aminomethyl-3-tert-butyl-4-isopropyl-
cyclopentyl)-acetic acid;
15 [1R«(10,3p,40)]-(1-Aminomethyl-3-tert-butyl-4-isopropyl-
cyclopentyl)-acetic acid;
[1R~(1c,3c,4P)]-(1-Aminomethyl-3-tert-butyl-4-isopropyl-
cyclopentyl)-acetic acid;
[18-(1ct,3B.40)]-(1-Aminomethyl-3-tert-butyl-4-isopropyl-
20 cyclopentyl)-acetic acid;
[18~(1o,301,4P)]-(1-Aminomethyls3-isopropyl-4-phenyi-
cyclopentyl)-acetic acid;
[IR~(101,3B,40)]-(1-Aminomethyl-3-isopropyl-4-phenyl-
cyclopentyl)-acetic acid;
25 [1R<(1e,30,4P)]-(1-Aminomethyl-3-isopropyl-4-phenyl-
cyclopentyl)-acetic acid;
[1S~(10,3f,40)]~(1-Aminomethyl-3-isopropyl-4-phenyl-
cyclopen’cyi)-acetic acid;
[18-(1,30,4P))-(1 -Aminomethyl-3-benzyl-4-isopropyl-
30 cyclopentyl}-acetic acid;
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cyclopentyl)-acetic acid;
5 [18-(1¢r,3P,400))-(1-Aminomethyl-3-benzyl-d-isopropyl-
cyclopentyl)-acetic acid;
[18-(1c,30.,4P)]-(1-Aminomethyl-3-tert-butyl-4-phenyl-
cyclopentyl)-acetic acid,;
[1R-(105,3p,400])-(1-Aminomethyl-3-tert-butyl-4-phenyl-
10 cyclopentyl)-acetic acid;
| [1R~(10,30,4B)]-(1-Aminomethyl-3-tert-butyl-4-phenyl-
cyclopentyl)-acetic acid;
[18-(10,38,40)]-(1-Aminomethyl-3-tert-butyl-4-phenyl-
cyclopentyl)-acetic acid;
15 [1R~(10r,30,4[3))-(1-Aminomethyl-3-benzyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[18-(1ct,3B,40)])-(1-Aminomethyl-3-benzyl-4-tert-butyl-
cyclopentyl)-acetic acid;
[1S-(1o, 30,4 B)}-(1 -Aminomethyl-3-benzyl-4-tert-butyl-
20 cyclopentyl)-acetic acid;
[1R~(101,3B,40)}-(1-Aminomethyl-3-benzyl4-tert-butyl-
“cyclopentyl)-acetic acid;
[18-(10530,4P)]-(1-Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)-
acetic acid;
25 [1R-(1¢x,3B,40))-(1-Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)-
acetic acid;
[IR-(1c,30,4B))- (1-Aminomethyl-B—benzyl—4—phenyl-cyclopemtyl)
acetic acid;
[18-(10:,3B,40)]-(1-Aminomethyl-3-benzyl-4-phenyl-cyclopentyl)- '
30 acetic acid;
(1R-cis)-(1-Aminomethyl-2-methyl-cyclopentyl)-acetic acid;
(15-¢is)-(1-Aminomethyl-2-meihyl-cyclopentyl)-acetic acid;
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[1R~(101,20,3¢)]-(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-
acetic acid;
[1R-(10,,2B,300)}-(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-
acetic acid;
15 [1R~(10,2¢5,3B)}-(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-
acetic acid;
[1R~(1c,2B,3f)]-(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-acetic
acid;
T [18-(1e20,3a))}(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-
20 , acetic acid;
[18-(1a,2B,300)])-(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-acetic
acid;
[1S-(1o,2c,3 B)]-(]-Aminomcthyl-z,3—d§memyl-cycl0pentyl)—acetic
acid;
25 [1S-(1¢1,28,3B)]-(1-Aminomethyl-2,3-dimethyl-cyclopentyl)-acetic
acid;
[1R-(10,,20.,40:)]~(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-
acetic acid;
[18-(1at,20,400)]-(1-Aminomethyl-2,4-dimethyl-cyclopentyl)-
30 acetic acid,
[1R-(10,20,4P)]-(1-Aminomethyl-2,4-dimethyl~cyclopentyl)-
acetic acid;
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or a pharmaceutically acceptable salt thereof, wherein:

R is hydrogen or a lower alkyl;

one of R? or R* is methy! or hydrogen, one of R® or R? is methy! or hydrogen, R®
and R* are not simultaneously methyl, and R’ and R® are not simultaneously methyl.

8. A compound according to claim 7 and selected from:

(1o,30,40)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid;

(38,48)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid; and

(3R,4R)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid.

9. A compound of formula (*)-(trans)-Aminomethyl-3,4-dimethyl-cyclopentyl)-
acetic acid.

10. A compound of formula (35,48)-(1-Aminomethy)-3,4-dimethyl-cyclopentyl)-
acetic acid ot a pharmaceutically acceptable salt thereof

11. A pharmaceutical composition comprising a therapeutically effective amount
of a compound according to any one of claims 7 to 10, and a pharmaceutically acceptable
carrier.

12.  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 epilepsy in a mammal.

13, Use of a compound according to any one of clayms 1 to 5 or 7 to 10 for the
preparation of a medicament for (reating faintness attacks, hypokinesia, and crapial
disorders in a mammal.
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preparation of a medicament for treating panic in a mammal.

18. 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 pain in a mammal.

19. Use of a compound according to any one of claims 1 to § or 7 to 10 for the
preparation of a medicament for treating neuropathological disorders in 8 mammal,

20. Use of a compound according to any one of ¢laims 1 to 5 or 7 to 10 for the
preparation of a medicament for treating inflammation in a mammal.

21. 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 gastrointestinal disorders in a marmmal.

22. 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 irritable bowel syndrome in a mammal.

23.  Use according to any one of claims 12 to 22, wherein the mammal is a human.

24. A compound according to any one of claims 1 to 5 or 7 to 10, or a
composition according to claim 6 or 11, when used to treat a condition selected from the
group consisting of epilepsy, faintness attacks, hypokinesia, cranial disorders,
neurodegenerative disorders, depression, anxiety, panic, pain, neuropathological
disorders, inflammation, gastrointestinal disorders and irritable bowel syndrome, in 2
marmimnal.

25. The compound or composition when used according to claim 24 wherein the
mammal i3 a human.

26. A compound selected from:

(trans)-(3,4-Dimethyl-cyclopentylidene)-acetic acid ethyl ester;

(trans)-(3,4-Dimethyl-1-nitromethyl-cyclopentyl)-acetic acid;

(*)~(trans)-7,8-Dimethyl-2-aza-spiro[4.4]nonane-3-one;

(7R,8R)-7,8-Dimethyl-2-aza-spiro[4.4]Jnonane-3-~one;

(1-Nitromethyl-cyclobutyl)-acetic acid ethyl ester;

(cis/trans)-(3R)-(3-Methyl-1-nitromethyl-cyclopentyl)-acetic acid ethyl ester,

(cis/trans)-(7R)~7-Methyl-2-aza-spiro[4.4]nonane-3-one;
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(¢i8)-(3,4-Dimethyl-cyclopentylidene)-acetic acid ethyl ester;
(trans)~(3,4-Dimethyl-1-nitromethyl-cyclopentyl)-acetic acid ethyl ester;
(trans)-7,8-Dimethyl-2-aza-spiro[4.4Jnonane-3-one;
(3-Benzyl-cyclobutylidene)-acetic acid ethyl ester; and
(cis/trans)-(3-Benzyl-1-nitromethyl-cyclopentyl)-acetic acid ethyl ester.
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