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Title: BICYCLIC AM NO Al S AS PHARMACEUTI CAL AGEN ~ Abstract:
The conpounds of the in i nvention are bicyclic™m no aci?9s"Rikeeet in

t he treat mewD oaf28%pi | epsy, fai nt ness attacks, hypokinesia, pceOs®V28687

di sorders, neurodegenerative disorders, depression, anxiety, panic; pain,
arthritis, neuropathol ogi cal disorders, ?nd sl eep disorders. Processes for
the preparation of the final products and™internediates useful in the
process are include rp@f}ﬂg%[g l@)’lla ne or nore
of the compounds ar glgﬁggﬁ?r@ggg @I?OS‘%%H PRT 011 89 s

PCT/ US00/ 28687 -1- BI CYCLI C AM NO ACI bS AS PHARNACEUTI CAL AGENTS BACKGROUND
OF THE | NVENTI ON Conpounds of formul a H2N---CI—|2 ----CH2 COORL  (CH2)n 5
wherein Rl is hydrogen or a h;@gg NS 4, 5, or 6 are
known in United States Pater{%&mﬁ)er 4, 0 4 1/5 and its divisional United
States Patent Nunber 4,087,544. The uses d| scl osed are: protective effect
against cranp ind arbazi de; protective action agai nst

cardi azol e cranp; ;@gﬁl cereErgﬁﬁmageases ep| | epsy, faintness attacks,
hypoki nesi a, and crani al traunseH; Ni-e- COORcerebral functions.
The conpounds are useful in geri atr| C ? The patents are hereby

I ncorporated by reference. SUMVARY OF TH El\ﬁ'l ON The instant invention
is a series of novel bicyclic amno acid ir pharmaceutically

acceptabl e salts, and the prodrugs of the am no acids. 15 The corrpounds are
those of5 f or mmvherein @2l hydropemoiGoRrverialkyl radicpl gndin isidz 8- Ghare 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 thiosemicarbazide; protective action against cardiazole cramp; the
cerebral diseases, epilepsy, faintness attacks, hypokinesia, and cranial traumas;
10 and improvement in cerebral functions. The compounds are useful in geriatric

patients. The patents are hereby incorporated by reference.

SUMMARY OF THE INVENTION

The instant jnvention is a series of novel bicyclic amino acids, their

pharmaceutically acceptable salts, and the prodrugs of the amino acids.

15 The compounds are those of formula:
H,yN
CO,H H,N CO,H CO,H
é (¥ )n
(CHy)n (CHy)n
I 1| I v

wherein n is an integer of from 1 to 4, where there are stereocenters, each center
may be independently R or S.
Preferred compounds of the invention are those of Formulae I-IV above

20 wherein n is an integer of from 2 to 4.



mor (CH2)n wherein n is e.i nteger of from1l to 4, e there are
stereocenters, each center ™y be independently R or @@ Pref28rARs#2004

conpounds wo d¢ifes9isnvent i on are those of Fornul ae |-1V abovepcpiBsdigdsei N n
is an integer of from2 to 4. CO2H H2N CO2H 20 April 2004 WO 01/ 28978

PCTI [ JSOO 28687 -2- OQther preferred conpounds are-those of Formula | above.
Especially preferred conpounds are: (1 a7%a, 8

f) (2--Am.nonet hyl - -OOttl‘i’é}ﬁEi_@frEJ‘E'(ﬁ:ggwg hicPhbde oF F%gllnqg 1 above.

(2- Ami nomret hyl - oct ahydr o- i nden- acetrc aci
( 2- Ami nonet hyl - oct Ebgetiallygecfened ncedpyiddsacet i ¢ aci d;

2- Ami t hyl - oct ah | en2-yl )-acetic, acid; ..
%3‘ 2[2; 28% Ei: : B@#&f&ﬁiﬁo{‘w@ %cacmiaéeorraﬁaa«?mn-ac:gc acid;
- Ami none -bic lq%{iﬁ' : i1.a
(2- Am nonet hzl - oct ahy ro‘-nl%ﬁ@gﬁ-&g%ﬁl é-{-elglcdgﬁfczg)tdg%f:%g%&d’a her preferred
conpounfls ar e t hos@-AsiinamethyFoctahydro-pentaleh{23yl)-acetic acid;
Ami t hyl - bi I .1.0] hex-3-yl) - ti cid, . .
(Ta.'5D) (3. Ari nonet @y ATBABYERST &g rapetalsdoyl)-eeicsidici o,
a, - Ami none ) AR 24.acl d,
(1a, 5D) (2- A t (Y Anfifd axs?mppaaﬁaiz.qjﬁieﬁ_%@ Refid hdgaci d. (1

a, 613) ( 2- Ami nonet hyl - oct ahydf o- I nde tic acrd, 15 (1
X, 713) ( 2- Ani nonet F&I-Amngtljybbiaqubﬁrﬁﬂ]hypl)}ybacéﬁn aoid;chnd ( 1x, 5

{1h, 513) (3 Am nomerOPoRERg Tl e e AT pecticBld . acia, (1.5
3) (2- Apo nonet hy| - cOfheppebfaTdiRidnoRndaré those Salbbted fohs. (|

a, 60) (2- Am nonet hyl - oct ahydr.o-i nden-2-yl)-acetic acid, 20 (1 a, 70)(2
Ami nomet hyl - decahydPe@E Aarinomethyl-bigyelp[3. h@lhax-3-yl)-acetic acid,

- (10,5B)(3-Aminomethyl-bicyclo[3.2.0]hept-3-yl)-acetic acid,
(10,5B)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid,
(10.,6B)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid,

15 | (10,7B)(2-Aminomethyl-decahydro-azulen-2-yl)-acetic acid,
(10,5B)(3-Aminomethyl-bicyclo[3.1.0]hex-3-yl)-acetic acid,
(10,58)(3-Aminomethyl-bicyclo[3.2.0]hept-3-yl)-acetic acid,
(10,5B)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid,
(10.,6B)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid,

20 | (10, 7B)(2-Aminomethyl-decahydro-azulen-2-yl)-acetic acid,

(1 01,30, 5ee)(3-Aminomethyl-bicyclo[3.1 .0]hex¥3-yl)-acetic acid,
(1 a,f3a,5 oc)(3-Aminomethyl-bicyclo[3.2.0]hept_-3-yl)-acetic acid,
(1at,30,50)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid,
(1oc,6a,8a)(2-An1inomeﬂ1yl—octahydro—inden;2-yl)-acetic acid,

25 (10,70,90)(2-Aminomethyl-decahydro-azulen-2-yl)-acetic acid,
(101,3B,50)(3-Aminomethyl-bicyclo[3.1.0]hex-3-yl)-acetic acid,
(1a,3B,500)(3-Aminomethyl-bicyclo[3.2.0]hept-3-y1)-acetic acid,
(10,,3B,50)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid,
(10,608 B)(2—Aminb’methyl-6ctahydro-inden—2-yl)-acéﬁc acid,

30 | (10(,7(1,9B)(Z—Aminomcthyl-décahydro-azulen-z-yl)-aceﬁc acid,
« R,3R,6R)-3-Aminomethyl-bicyclo[4.1.0Fhept-3-yl)-acetic acid,




(I a, 3a, 5a) (3- Ani nomet hy@bi cycl o[ 3. 1.0] hex-3-yl)-detic acid (1
oc, 3a, 5a) (3- Am nomet hyl - BT cycl o[ 3. 2. 0] hept 3 yl)-acetic acid, pri
(1(x, 3a, 5a) V2-0AR8%8net hyl - oct ahydr o- pent al en-2-yl ) -aceti c a@CuuUs00/28687
(la, 6a, Sa) (2 Am nonet hyl - octahydro-inden-2-yl)-acetic acid, 25
(1a, 7(x, 9a) (2- Am nonet hyl - decahydr o- azul en- 2-yl ) -acetic acid,
(1a, 30, 5a) (3- Am nonet hyl - bi cycl o[ 3. 1. 0] hex 3-yl)-acetic acid, (1la,3
(1o 30, 52 ( 2 At nOL B ae ARy o et o o bk ML i fheetioacid,
la, 3D, 5 - Am no - ahydr o- | en- - 1d,
o oy (2 A Ronef@gﬁ%l&%iﬁyw- . Qm%bﬂ-mcxnlq[4ellézib¢ni-3a3idilﬂc,;et?gmd, i
loc7a, 913) (2- Ani ng ) AU . .
R 3R 6R) - 3. A nomet T - Bt el A epra L ERasts OARR-U 4B 4t 50 pr
S 0R) |-t domet by b oL eLA 1 0L et Bt Lacaerca yhyacetiocid, o
S, 6R) - 3- t - C .1 ept-3-yl)- . :
S, 68% 32 Ani nonet h§| ((mfpdSﬁ'T&?“i‘?‘lﬂlﬁE&‘rblsygw[ﬁj@eﬁtr%ya@rc@tp :;Q((,l
, 3R, 6S) - 3- Ani tdays.3ki Akfin h - 30£ .
1R, BR? 6S) - gn R%Uﬁom’a 16?%{3(:)/(:"00[1-%?@}1% 8%%181% ydll?ag’ggft)%gag{!c! Eﬁ’ 5
1R, 3S, 6S) - 3- Ami nc(ﬁia‘i,ﬁ_g-l5&3&:??1;[%&&}'9@10%?B:M]bft@&-ﬂ)i@gﬁ@acﬁ, ((1
3S, 6R) - 3Am t - I .2..0] oct - 3- -acetjic a ..
1s, SR? 6R) sl Xﬁen%ﬁﬁﬁyﬁsﬁfcmé ?‘%i}’@‘&%/‘ﬁléﬂdy?'}niﬁﬁ'érﬁi«a%c?g;d,
3aR, 5R, 7(XxS) -5 Aq(3weB X .?g]%’,ﬁf- SISy }-
SZR, 58S, 7<(31)é) ) 5- Am'r(glorret ﬁwsgggahy rogtlh*_;lg%n- - y&:lL')}] %@gs}iﬂp&aﬂ@?& dtLO
gag, gg? ;( )I%?) 55AAI{( | ’ﬁ?tR) t ahyd oali“rlllden SB;ori)nnglgg??)éﬁggégad’
, 5R, 7aR) - 5- A _no - oct ahydr o- -5- -
2%, 4(xS, 8aR) - 2 AW ethylgatattydreinden-giyl)-ageticiacidaci d,
2
2
2
2

S 4R eay 2 am RS R e RS DR S Ratrdn B8 e 1 o
[ 475 500 T e et st
((28,4aR,80:S)-2-Aminomethyl—decahydro-naphthalen-2-_yl)-acetic acid,

15 ((2R,40R,808)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((2R,4aS,9OLR)-2-Am1'nomethyl-decahydro—benzocyclophepten-Z-yl)-

| acetic acid,
((2S,4ocS',9(xR)-2-Aminomethy1-decahydro-benzocyclophepten-z-ylj-
acétic acid,

20 ' ((28,40R,908)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)-
acetic acid, |
((2R,4or.R,9ocS)-2-Aminomethyl-decahydro-benzocyclophepten-z-yl)-
acetic acid,

((1R,3R,68)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,

25 ((1R,38,68)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,
((15,38,6R)~3-Aminomethyl-bicyclo[4.1.0Thept-3-yl)-acetic acid,
((18,3R,6R)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,

(¢ IR,3R,6R)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,

((IR,38,6R)-3 -Aminomethyl-bicyclo[4.2.0Joct-3-yl)-acetic acid,

30 ((18,38,685)-3-Aminomethyl-bicyclo[4.2.0)oct-3-yl)-acetic acid,

| ((18,3R,6S)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((30R,5R,7aR)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,




acetic acid, ((2S, 4aS; 9aR)-2-Am nonet hyl -decahydr o-benzocycl ophepten-2 yl)-
acetic acid, 20 ((2S,4aR 9aS)-2- Ani nonet hyl - decahydr o- benzocy¥8IARihepiden
2-yl)- acetic acid,

((2R, 4aR, 9aS) - 2- Am nonet hyl - decahydr o- benzoeycl ophept en-2-yl )- acetic acid,
((I' R 3R, 6S)-3- Ami noret hyl - bi cycl o[ 4. 1. Olsept - 3-yl ) -acetic acid, 25
((1R 3S, 6S) - 3- Ami nonet hyl - bi cycl o[ 4. 1. 0] hept - 3-yl)-acetic acid, ((1 S 3
S O 3 AT o NS O o BB e 2 O, ((
((IR 3R 6R) - 3- A”@(WMSPSM%% -ogt inagr 5’#'1% a86ehLig acid,
((IR 3S, 6R) - 3- Am nonet hyl - bi cycl o[ 4. 2. ]oct 3-y acetic acid, 30
((1S, 3S, 6S) - 3- Ani(3uEnR, m)-smmomahﬂ&taajmmdary jzb)-aaﬂefatld, aci d,
((1S, 3R, 6S) - 3- Ami nonet hyl - bi cycl of 4. 2. Oé'gct 3 )-acetic acid, _
(2 (() SZR iR(ZgR)R g-mmmfm?mym @Ppl@ai}n%m@@uplemacu dt 20 A_p{j il
a nome acetic acid,
((3aS, 5S, 7aS) - 5- ?ﬁ\? ﬁ"ﬁ%ﬁ%ﬁ’?‘%ﬁﬁ hg‘al?i‘)gygé“é?‘?éé&%m d,
((3aS, 5R, 7aS) - 5- I rggp_ﬁéqi 31?193919:
(( 2R, 4aR, 8aR) - 2- Am’ norret %Imﬁg‘%ahydro riapht R@P%%\azz?@%&lggcgf’l c acid,
((2S, 4aS, 8aR) - 2-(AIR 4usRishyl Andeeadiytidaaiadnhiapithaar-Rylyhoetiesad, i ¢ aci d,
((2S, 4aR, 8aSs) - 2- (grﬁ’nomat ?Iyl decahydr o- na htaEaI en 2y§ILI) acetic acid,
((SRR)Afag 8AaS) 2 ml %Am@ed ?ﬁi} acghﬁﬁap@aqloghﬁyteﬂa@eqct pt@aaléag ((2R, 40
a m no Y, r.0 n cl cetic aci
((2S, 4aR, 9aR) - 2- %ﬂ%ﬁﬂ%éﬂ ﬁe%“ 08%‘?%36%28@ etifla)c cetic aci d,

((2S, 4aS, 9aS) - 2-(A¥RLBELRY AnfiesR ﬂd&aﬂ?@x@lﬁﬁz\b@} phe ackidacRCal ¢ aci d,
‘and ((2R, 4aS, 9a£S)mI 2- Am ﬁorret hyl h]é/ecahydro benzocg?l ophtyle%?cen 2ﬁ§/l) acetic

acid. Accordi nd(WO@ FoiS)-2 tAmainqrentity]-dechky dpa-ecoraey clophopien-2-gh-apatioedidies a
conpound of forrRJI a H2N

ccording to a%t aspect, the present invention provides a compound of formula

H,N  CO,H

' (CH2)11
1

or a pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein n is an integer of from
2to 4.

According to a second aspect, the present invention provides a pharmaceutical

~ composition comprising a therapeutically effective amount of a compound as described above or

a pharmaceutically acceptable salt or prodrug thereof, and a pharmaceutically acceptable carrier.

Other aspects of the present invention provides use of a compound as described above, a
pharmaceutical composition of the compound as described above or a phanmaceutically
acceptable salt or prodrug thereof, and a pharmaceutically acceptable carrier for the manufacture
of a medicament for treating epilepsy, faintness attacks, hypokinesia, cranial disorders,
neurodegenerative disorders, depression, anxiety, panic, pain, neuropathological disorders and
premenstreal syndrome.

Intermediates useful in the preparation of the final products are also included in the scope

of the invention.



(CH2)n I or a pharmaceutically acceptable salt thereof, or a prodrug
thereof, wherein nis an integer of from2 to 4. Accordi ng t@0apsic2ei
aspect, the present invention provides a pharnaceutical conposition
conprising a therapeutically effective anobunt of a conpound as descri bed
above or a pharmaceutically acceptable-@alt or prodrug thereof, and a

phar maceutically acceptable carrier. Qther aspects of the present invention
provi des use of a conpound as deBEFABED RHSGRETIGN phar naceuti ca

conposition of the conpound as descri bed above or a pharnaceutically
acceptable salt or prodrug thereof, and a pharmaceutically acceptable
carrier for the "Jﬁanmﬁmn@sr@thedﬁstaa invsoicnathreinprodrogs, 4nd dheiriphaymaggitticelbs y

fai nt ness attac cr.ani al orders, neurodegenerative

di sorders, @ @gg?ﬁ%g ﬁ?%¥@6 HQ%PEQ‘HQPS, neur opat hol ogi cal di sorders
and prenenst ruaihmﬁﬁ&dﬁdalrm sib@chmBpHsRE @ theldSfiddlly dfidctive SndRhQPAEdipoeid off t he
final products are also included in the scope of the invention. 20 Apri

2004 -4a DETﬁW@EEﬁ@ﬁﬁK%@4wmm&wﬁﬁm§w@§ﬁﬁ@WW@@nof t he |nstant i nvention, their

prodrugs, and t r ac, uticall b e sa eflned above
P For i ae 1 - N SRR R b Db BRLOG A sRP Ry PSR cal Ty
ef fective RN at@lkshypkiead) Benidlldisorti@s, RktrdSgeherdlve| above are included in
the instant invention. Methods of using the conpounds of the invention as
agents for treating epilepsy, faintness attacks, hypokinesia, cranial

di sorders, neurodegenerative 20 April 2004 WO 01/28978 PCTI US00128687 - 5-

di sorders, depression, anxiety, panic, pain, neuropathol ogi cal disorders,

sl eep disorders, and prenenstrual syndrone are part of the invention

Since am no acids are anphoteric, pharnacologically conpatible salts when
R is hydrogen can be salts of appropriate inorganic or organic acids, for



5 exanpl e, hydrochloric ul phuric, phosphoric, ac c, oxalic, lactic,
citric, malic, salicyl , mal onic, maleic, succi n” and asc@SrAaré2004
Starting f"aooeef®&spondi ng hydroxi des or carbonates, sal t BCWUBt/BESal i
nmetals or alkaline earth metals, for exanple, sodium potassium

magnesi um or calciumare forned. Salts th quaternary ammoni umions can
al so be prepared with, for exanple, the IU tetranethyl-anmoniumi on.
Prodrugs of CQiMﬂ'é}gsdeFrc\s’ilbﬁ e&&ﬁg} , Pahid dRfn, Iriaufo%thardg&%l sofddf, s8] ant

i nvention. Am noacyl-glycolic an | act’ic ‘esters are known as prodrugs of
amno acids (dmrmmm@pmmemﬁmmm@epaztigétﬂmynvengem 433-435). The
carbonyl group of Ald 0o cids car ter f.i ed kKnown., ne

Prodrugs and soft ég%rugsog?l > RIY AP oﬁe"tchg Wc?lﬁﬁlf%]?gﬁ%n@%l%s of the.
Future, 1990; hiKeh)R &tlydraiefi)can bb saltsailapproPriste iddrz 116 oPbgrahie 201, for

i ncorporated by reference. The effectiveness of an orally adm nistered drug

i s deperflent (fFawPieRBYdr aehlgﬂ% salphpge.abosphoniRsgsee, axeliedacticheitrin, mpdis)

epi t hel i um an Staintd that are
effective aft gPh‘tf}gr é;r?t er a‘JI’ Mdé%gﬁlﬁé%&g’t?ngn%g&p I'e@sﬁ% ?g‘gi‘ﬁ,g&% ally, or
whose pl asnma Hytdfoxidds er carbonates, saltsanith alkalb hetdls ormalivaline cﬁi‘t&m&ﬂb fyr nodi fied

into a prodru for rodrug, is a dryg which _has been chem cally nodi fi ed
and may be 5?~‘BBP e%‘ﬁ“gm 1R MAENEFINM S OL GRIGRM QX qgwe&.biﬁl tswithch nay be

degraded or hiehfaty al¥hoRiten Rfmmﬁsgﬂééﬁﬁfﬁ "fl{h %;%C[F Sﬁr /O processes

to the parent bioactive form y nodi ug, or
prodr ugi0 shoultetramethyleamtnéifismdon. phar nacoki netic profile to the parent,

bl b t hel bet t | t
Formul ati on: and/ or T30 T <RGeaRids Lo 286 Bee S e Sonme o et
i ncrease in phasaonadhinohéyd- ljdahcaﬁ@nmét&)estew%eknsmras%dm idnif@t i ons

may be 30 1) ester _or am de derivatives %{{ﬂbe cl eaved by, for

exanpl e, est e@ﬁ‘é&gweﬁpuﬁll%gség’eﬂﬂﬁb’@ﬁ@d"m 1980:433:435) Khe erbenyli s deri ved

o der 1 var oeD AP Aefe et bautialiatt, Bpdipgaitans. T

drugs are known in the art (Palomino E., Drugs of the Future, 1990;15(4):361-
368). The last two citations are hereby incorporated by reference.

The effectiveness of an orally administered drug is dependent upon the
drug’s efficient transport across the mucosal epithelium and its stability in entero-
hepatic circulation. Drugs that are effective after parenfcral administration but less

20 effective orally, or whose plasma half-life is considered too short, may be
chemically modified into a prodrug form.

A prodrug is a drug which has been chemically modified and may be
biclogically inactive at its site of action, but which may be degraded or modified

- by one or more enzymatic or other in vivo processes to the parent bioactive form.,
25 This chemically modified drug, or prodrug, should have a different
pharmacokinetic profile to the parent, enabling easier absorption across the
mucosal epithelium, better salt formulation and/or solubility, improved systemic
stability (for an increase in plasma half-life, for example). These chemical
modifications may be '
30 1 ester or amide derivatives which may be cleaved by, for example, esterases
or lipases. For ester derivatives, the ester is derived from the carboxylic

- acid moiety of the drug molecule by known means. For amide derivatives,



the am de nmay be derived fglam the carboxylic acid. nojggaty or the am ne

noi ety of the drug nol ecul by known neans. 2) peptid whlcﬁodﬁV"8@p4
recogni zedwayesgers fic or nonspecific proteinases. A peptiger

coupled to the drug nol ecule via anm de bond formation 5 with 't e anlne or
carboxylic acid noiety of the drug nol ecul e by known neans. 3) derivatives
that accunmul ate at a site of action throd&h menbr ane sel ection of a

prodrug.form or. nogid &g nof.l to 10
Current research |g&efan| ngﬁa&?eé&%g&%?omﬁ%ag@s mﬂ?ﬁ%ﬁ’? SF@F%%r ption
of certain drugs na;oxhyofﬂmrckﬂgﬂmlmldﬂsyekrmvﬁpmemon of "soft" quaternary

salts. The q ternar sal.t .i s t rmed a "soft ternary_salt since,
unl i ke nornal quaPEﬁ’%FQ"h&;‘i@@’ %rﬁomm%quf@ormnwﬁl ficaretginasesne

active drug on hydﬁ&%éﬁﬁﬂémag%@ bu%%g?‘};ﬂ% gé'or?é.°§1§‘§§f*(‘f“sdés‘§§?'f°ﬁ% slcal

properties conpared Wth solubility
may be Bncreased cwiththeamiseton catbogylic add hwjety of theadug teldeulirbydbloo de, but
nore inportant there may be an increased absorption of the drug fromthe

i ntestine. | ncr eas®¥®%hsorption is probably due to the fact that the

"soft" quatergpry aélwanb@s&hwct:aﬁh&?é atF}Is‘?lBQ)rftab ?ﬁné\%ﬂlﬁ%ﬁé &1&&0 form ng

m cel | es and unlonlzedlontpalrs with bile aci s arealeto
20 penetrate the i of @prodrig Oepmmduﬁnﬂpmdmgdbfmptlvely The prodrug, after

absorption, ol W th rel ease of the active parent drug.

Certain of th n%%ﬁ@ﬁ%% H%‘Zﬁp Sent invention can exist in unsol vat ed

. forms 28 wel | as sOlurariteekehrh i aniniit lepériterty HAsXhS im R4t e orbI‘al:%gﬂ dt he
sol vate

sol vat ed for i ncluding hydrated forms, are equivalent to un

f or ns. and are° ‘%Hﬂfé&al{ H@f@ﬁ%%ﬂmwmtwnﬁf‘%ﬁ’mamsalthe present
i nventi on. |on ssess one or
more chi raI de&Fégﬁaérk ﬁégs?. r rra‘{/'“lg "P'{gfiﬁgélpﬁ (L)

configurati Orquaﬁi‘&ry@ﬂﬁse'ét K-WE?% it GHlrUEaS: e Li"‘\"f:“’r‘l'{i‘kﬂ{‘%Q'FE"IIL"E'rﬂexanrpl e,

epineric forns as well as the riate mxtures ther
the conpound of Ex@Sufl’euateirarysalf Have ubefal sHysital prﬁ)ﬁéthe@&ﬁﬁﬁ)éié&mth the

cont i ot ati orbasi FHECLYCTURYaIfE SPRRIINL Biase leantsed somagregenits other
salts, such as the hydrochloride, but more important there may be an increased
absorption of the drug from the intestine. Increased absorption is probably due to
the fact that the “soft” quaternary salt has surfactant properties and is capable of
forming micelles and unionized ion pairs with bile acids, etc., which are able to
20 penetrate the intestinal epithelium more effectively. The prodrug, after absorption,
is rapidly hydrolyzed with release of the active parent drug.

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

25 intended to be encompassed within the scope of the present invention.

Certain of the compounds of the present invention possess one or more
chiral centers and each center may exist in the R(D) or S(L) configuration. The
present invention includes all enantiomeric and epimeric forms as well as the
appropriate mixtures thereof. For example, the compound of Example 2is a

30 mixture of all four possible stereoisomers. The compound of Example 6 is one of
the isomers. The configuration of the cyclohexane ring carbon centers ﬁzay be
R or S in these compounds where a configuration can be defined.



R or Sin these conpoun where a configuration cage defi ned 20 A$rll
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[ 3H] gabapemo ou/mots t he a28 subunit derived from porcine brali'(rn‘fUﬁs(m&&Gs‘lwas
used (Gee N.S., Brown J.P., Dissanayake V.U K , Oford J., Thurlow R,
Wodruff G N., "The Novel Anti - convul sant Drug, Gabapentin, Binds to the
a28 Subunit of a Cal cium Channel,"” J Bi oI'7 5 Chem, 1996; 271:5879-5776) .

(12, 6a, §§§”€ o SRRy ySbh It o e A% 1 (2
2 3a. 5 ( 2. AmRONEL Ry RGP BeshE ARSI (G NS, BigulE.0; Mifpapaypls

Am nonet hyl - oot &tk d Offord .0 Thurdew R. yWoo &t G.N. amm&mnﬁ;boﬁvaaamlo 0 20

ril 2004 }
Apr Drug, Gabapentin, Binds to the ay5 Subunit of a Calcium Channel,” J. Biol.

5 Chem., 1996;271:5879-5776).
TABLE 1
Compound Structure ol binding
affinity (uM)
((1c.,60,8B)(2-Aminomethyl- H 0
octahydro-inden-2-yl)-acetic >10
acid % OH
’l NH2
(1a,60,80)(2-Aminomethyl- :
octahydro-inden-2-yl)-acetic '
acid ay 0.72
%, ,OH
H o
(10,30, 500)(2-Aminomethyl- HO,C  NH,
octahydro-pentalen-2-yl)-acetic 1.58 -
acid t, :
H H
(+/-)-(10,5B)(2-
Aminomethyl-octahydro- >10

pentalen-2-yD)-acetic acid




WO 01/ 28978 PCTI US00/ 2868788 .. TABLE 1; (cont'd) Cogwund (1
a, 3a, 5a) ( 3- Ami nonet | yl - bi cycl o[ 3. 2. 0] hept - 3-y1) - acet | aci #0A 2004 | g, 5
i 3)(3- Ani NOMBVIRITE bicycl o[ 3.2. 0] hept-3-yl)-acetic acid (RLT/US00/28687
-(1a, 6] 3) (2- Am nonet hyl - oct ahydro-i nden- 2-yl)-acetic acid ((1 a,3
j 3, 5a) (3- Ai ni nonet hyl - bicycl o[ 3. 2. 0] heptg 3-yl)-acetic acid ((1 a,3
3, 5a) (2- Am nonet hyl - octahydro pent al en- 2 “yly-acetic acid Structure a2S
bi ndi ng . affinity (M. 0..038.2.86. >1DABDEQ. (sbi2t’d) ... J 0. 332 Table 1 above

shows the binding af Comipbyndf the corrpounds Sifuchﬂ@ I nventl 0&2$9i1fdﬂf'g az28
subuni t, .
affinity (LM)
(1a,30,50)(3-Aminomethyl- N'Hz
bicyclo[3.2.0Thept-3-yl)-acetic : OH 0.038
aCid J"t, )

(+/-)-(10,5B)(3- Oy -OH

Aminomethyl- 2.86
bicyclo[3.2.0]hept-3-yI)-acetic )
acid : ' NH,

=
=
s

(+/-)-(10,6B)(2-
Aminomethyl-octahydro-inden-

2-yl)-acetic acid >10

((10,3B,50)(3-Aminomethyl- .
:;gclo[B 2. 0]hept-3-yl)-accuc 0.332

"(10,3B,50)2-Aminomethyl- HO,C NH,
octahydro-pentalen-2-yl)-acetic
aCid \\‘\

Table 1 above shows the binding affinity of the compounds of the

invention to the a28 subunit,

The compounds of the invention are compared to Neurontin®, a marketed
drug effective in the treatment of such disorders as epilepsy. Neurontin® is
5 1-(aminomethyl)-cyclohexaneacetic acid of structural formula



The conpounds of the i tion are conpared to Neu!ti n(r), a marketed
drug effective in the t™®atnent of such disorders epi | epsy?0 A2t i n(r)
is 5 1-(anWoiEashisl ) - cycl ohexaneacetic acid of structural frETIS0/ 2887 Apri |
2004 WO 01/28978 PCTI USO0/ 28687 -9 Gabapentin (Neurontin(r)) is about 0.10
to 0.12 pMin this assay. The conpounds pf the instant invention are
expected, therefore, to exhibit pharmacdl ogic properties conparable to
gabapentin. For exanple, as agents fNH,5 ¢besHt reat nent of convul sions,

anxi ety, and pain. The present inven{ifn plSo relates to therapeutic use of
the conpounds of the mnetic as ageR{s for neurodegenerative disorders.
Such neurodegenerative disorders are, #Qr exanple, Al zheiner's disease,
Hunti ngton's di sease, Parkinson's di §ease] and Amyotrophi c Lateral :
Sclerosis. 10 The present inventioni{al sgl covers treating neurodegenerative
di sorders ternmed acute brain injury. Thé€se include but are not limted to:

ke, head d asphyxi.a.. Stroke refers to a cerebral I
di sease and may al SabBertin(pyEaR®) abaue o1 torh 2 nbB bR arsayathelant (VA
and i ncl udes g‘gﬂbﬁf&d@r{,@m&qﬁg@ﬂgﬁ&nﬁ&ﬁ%eexpéagéttﬁ&gﬁgé pqcéﬂﬁl& bot h focal and

a. SO, cl ude n a

gl obal ischem I'n are transre cerepr I'SChem c attacks
and ot her cer pharalacolagic\prapertiss@binparmbhctoqubapendd. For examplepisdgenedoeni a. A
pati ent _under goi ng carotid epdarterectomy, specifically or other .
cer ebr ovascul g’t"@%@%&%?‘%ﬂ“@?ﬁ | et PA-es in general, or diagnostic
vascul ar procedur eqp Brkiflii@nG6y 285 filatB0 R BSfpaRE R0 8f HiSohiptndsdt O her

I ncidents are head trauma, spinal cord trauma,”or injury fror% gener al

anoxi a, hypoxthe mingtiogh pgents for newrpdegenerative disordetst as sinmilar injuries seen

during procedures fram enbpl e ey fusion nd_h Xi .The, i pst ant
i nvention woul d beg @’e‘?‘?ﬂoﬁﬁ‘a@r%dﬁso ?erﬁ At @éﬁf@%o@%ﬁ%ls 15€4gfr i ng
cardi ac bypasHuftii@g6i’y diskibe] Pakiheor’s dipbadeNakBAFBiraphid EARFH] SeReosid. N

peri natal 25 asphyxia, in cardiac arrest, and status epilepticus. Pain
refers1Po acute as %b‘%pqes

end invgption alsg egvyers treating neurodegenerative disorders
termed acute brain injury. These include but are not limited to: stroke, head

trauma, and asphyxia.
Stroke refersto a cerébral vascular disease and may also be referred to as a
cerebral vascular incident (CVA) and inr;ludes acute thromboembolic stroke.

15 Stroke includes both focal and global ischemia. Also, included are transient
cerebral ischemic attacks and other cerebral vascular problems accompanied by
cerebral ischemia. A patient undergoing carotid endarterectomy specifically or
other cerebrovascular or vascular surgical procedures in general, or diagnostic
vascular procedures including cerebral angiography and the like. ,

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

25 asphyxia, in cardiac arrest, and status epilepticus.

Pain refers to acute as well as chronic pain.
Acute pain is usually short-lived and is associated with hyperactivity of the

sympathetic nervous system. Examples are postoperative pain and allodynia.



Acute pain is usually shorglived and is associated w hyper acti vi tz of
the synpathetic nervous sWtem Exanples are postopeMive F&iArrihAe0

al I odyni a. woo1Ags7sl 2004 WO 01/ 28978 PCT/ US00/ 28687 - 10- Chg@®fiSoopfés? | S
usual |y defined as pain persisting from3 to 6 nonths and i ncl udes

sonmat ogeni ¢ pai ns and psychogeni c pains. OQther pain is nociceptive. Still
other pain is caused by injury or inf ectilBn of peri pheral sensory nerves.

't .includes,.but. ig s L demiet ' r i rve tra :

er poe. 5 virus. | nf GEvitie bAlTis (Staltg aBcl s iR REHERIGHG TSRS, o,
neuroma, | i mbinchwjesisahatogeniapainy and pdyichdgenidyeing ahdtipaiigindciceptileso caused
by nerve damage frgrril hronj ¢ _al coﬁlgl Lsm hynan i munodeficiency virus

i nfection, hypot hyPH aim i3 gaysgd by iyt ofintectien ppexipberal senspiyr opat hi ¢

pai n i ncl udesyebed 1 inicki@bs, bt isn8thikfed R??%Il}n %ﬁﬁ%ﬁ%ﬁg géﬁr({:é gla%ﬂﬁré&c h as,

for exanple, the pain diabetics suffer t hat
whi ch oécur s viresiofectian, dialpdesi mellinisgeausalgiahplesus svilsitm cdeupaa) lindt ypi cal
facial pain, and .chroni ¢ headache. O her types, of pai.n are: jnflangmtory
pai n, osteoarf ?'tPt!fil?,n’ &H?Scf"ﬂﬁﬁ'ﬁq“ﬁ%‘?a%ﬁé’ﬁ%dfG‘S_ﬁ,ca‘gsgﬂgé(rneb‘%‘iﬂ“aéf Btic
neur opat hy, rg&bﬁi@a&ohsﬁs:ﬁgmﬁlﬁmm&w&ﬁcmﬁéypﬁm%feeﬁ&,Hﬁﬁ&@%‘?&&&f .

al gi a,

neural gi a, causal gia, brachial plexus avul sion, occipita neur
gout, phant on¥temis or Kitamin defigiencies Newppathiofpaireinchides, but isenot imitedikec  and

i di opat hi c paj .Sskille hysician will Dbe.gbl.e tqg.determ ne the
appropri at e Z‘#a{%ﬁgﬁgg@ﬁ?ﬁm@@% gﬁgjagtﬁégeﬁwquéﬁgﬁlﬁdﬁ “F%S‘ﬁfer M sk of,
for exagple, strokRsyshogumid pais is thet Which Bgcurs Ml @&t ghtit ofBIN sibFhd at i on by
met hods of the ?bresen,t I nvention. 20 The conpounds of "the invention are

al so expect edoWdagk Pai@etypicahiaciab paip, andkchionic beadsehg.essi on. Depressi on can
be the result of | ' . r S | at. i3 h
personal |oss, or q?gl?g%@te ﬂ?gﬁlﬁﬁgﬁ W%%ﬁréﬁg&g’%@%ﬁ%ﬁ% for

fami |ial occureumigie, @hcerqain, idiabetic néurdpathy,sestiess pgyadioniy acute HBpRENi Stic
cause for at | east,so forns.of depr.essi on.. The di agnhosi s, qf 25 depression
i s made pri mef Ipﬁs%ﬁmgﬁ%ﬁ?‘frgfg&aaﬁ'ﬂﬁf%?jﬁ@?ﬂ&’1‘?"6‘!‘4?’&%"5&?9%@' nood.

These pyal uatieatgiofgdil haftoth BABShEh) Ind hérFoRRs ofYerRalplly AbirbHthid"

qguantified

and idiopathic pain syndrome.

A skilled physician will be able to determine the appropriate situation in
which subjects are~susceptib1e to or at risk of, for example, stroke as well as
suffering from stroke for administration by methods of the present invenation.

20 - 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, There is a

strong tendency for familial occurrence of some forms of depression suggesting a
‘mechanistic cause for at least some forms of depression. The diagnosis of

25 depression is made primarily by quantification of alterations in patients’ mood.
These evaluations of mood are generally performed by a physician or quantified
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

30 alterations in patients with depression, such as insomnia, difficulty with
concentration, lack of energy, feelings of worthlessness, and guilt. The standards
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




by a neuropsychol ogi st ANng validated rating scal ’ such as the Ham | ton
Depressi on Rating Scal e the Brief Psychiatric Ram ng Scal €0 Amih2¢®us

ot her scaego0hiz89e8 been devel oped to quantify and neasure tier/gemres7of
nood 30 alterations in patients with depression, such as insomi a,
difficulty wwth concentration, |ack of g ergy, feelings of worthl essness,
and guilt. The standards for diagnosis ©f depression as well as all

psychi atri c dizagRopSM-BV-R &ahbs b ' gghqs_;g,' kstical
Manual of Mental Disorders (Fourﬁ?ﬁlﬁgg?ﬁj%g%)%?erre b%ﬁg@f&%&%?ﬁ?ﬁzom WO
01/ 28978 PCT/ U888128687 -11- as the DSM N-R manual published by the '

Aneri can Psychiatri SQci atyi. 1994. GABA i n inhibitor

neurotransm tter w#ﬁﬁ?‘hlg%%%ﬁgqry HSVR?HE&SHBEE&‘@%ﬁle\ﬁﬁ’c’ﬁ?lr?ef‘f?é‘gé%ﬁt\@'al ,
context of i nhWhhinithe gerickal $o£ERt df ikkibitioh R bedaf\ Ukl tHat GABAnfiingfits decr ease
or inhibit cerebral functio i ght therefore slow function and

n_and m | .
decr eas® nood Mightdastrasyoriahibiicsrebral fimesion ang mightsherefortheglowfunction andvent i on
may produce a | t hrough the increase of newy created
GABA at the s?ﬁgl‘g |e§ﬂ%&n]ﬂg?®§%.mﬁ?%pfr&§%f}apenti n does indeed increase GABA

| evel s or the effedheceompoandsfof@iGAsant ihferitioa masnaplnce dnbnGEdmlsahthen it
could be classified as. g GABA-m netic and m %Pt decrease, or inhibit
cerebral funcEHEet tareys crepsec apwhecreated (FARM ot the syaaplic jenstipedie nood

| eading to .degﬁ%%éh@goéhﬁdéeggﬁcréﬁ%@sﬁi@élsgﬁ% gﬁ?%;gx%%géf@A@A L mght

wor k just the posite way I ncreasi ng no e an
ant i defgfessanthe sysaptiajenctmptheptit coukbbalkiladsiffedrats afGABA+Inémeticcandithighty opi ni on

of GABA activi,ty heretqf.are. .The.conpounds, he.insfanf invention are
al so expect edd?%eﬁg oﬁérg’f'lﬂF CqrRDr %cw”ea&{&ﬂ#{ﬁ“m’é{%v é‘l‘?&n‘?}?%ni c as
dermonstrat ed Hycrem®eMoodllesdigbadpresiioar macol ogi cal procedures. MATERI AL AND

METHODS 20 Carrageeni n-1 nduced I—Xpera_l gesi a
: | The fact that a GABA agonist or GABA-mimetic might work just the

opposite way by increasing mood and thus, be an antidepressant, is a new concept,

15 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.

MATERIAL AND METHODS

20 Carrageenin-Induced Hyperalgesia
Nociceptive pressure thresholds were measured in the rat paw pressure test

using an analgesimeter (Randall-Selitto method: Randall L.O. and Selitto J.J.,
“A method for measurement of analgesic activity on inflamed tissue,” drch. Int,
Pharmacodyn., 1957,4:409-419). Male Sprague-Dawley rats (70-90 g) were

25 trained on this apparatus before the test day. Pressure was gradually applied to the
hind paw of each rat and nociceptive thresholds were determined as the pressure
(8) required to elicit paw withdrawal. A cutoff point of 250 g was used to prevent
any 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

30 intraplantar injection into the right hind paw. Nociceptive thresholds were taken




Noci ceptive pressure thre | ds were neasured in the { paw pressure test
usi ng an anal gesi meter (Ra™dall-Selitto nethod: Rand L. O 28repriEeda4 t o
J. 3., "A nwohagsémr neasurenent of anal gesic activity on i ifdag®gkdsssue, "
Arch. Int. Pharmacodyn., 1957;4:409-419). Ml e Sprague-Daw ey rats (70-90
g) were 25 trained on this apparatus before the test day. Pressure was
gradual |y applied to the hind paw of ead® rat and nociceptive threshol ds

wer e determ.ngg:ag. . , . ' i cit .Wi thdrawal . A

Gt of £ poi nt - Sf 3 Bouf AP &abigeenhd o Mlth U bl rBlels B 't e b n

the test day, hypesalgesia. Admalsasart dosdreids eittlRrgabiapentive(3300ieNs.L§f ore ani mal s

were adm ni stere '10&&'@ f 2% carrageenin by 30 intraplantar injection into

the right hi nH“’BgW‘e &@gp?-?-ier i‘%‘u‘lg%%ﬁg’@“%éﬁéf carragaenio apg ppeicemsivs Wo

01/ 28978 PCTI WAQRGIREORFe exatnina 4] 4%, BAYS SouRlHSfiaRfdAgeeN N Lo establ ish
I mal's

that animals were exhibiting hyperalgesia. re dosed with either
gabapen#in (3-300 (R);2-d\ze-spiro[4cfijdedaned-gasbaxylik geid hydmchlogide sakitesteddin 3. 5

hours after carrageenin and nociceptive, thresh S were exam ned_at 4,

4.5, and 5 ho@’??ﬁ ‘Ea&illg?eé’@ﬂ@ﬂ& ?ggmﬁﬂgﬁlmﬁsﬁ iLrgﬁ P%B?W@‘H%d%ﬂé ar boxylic
id hyd hl gyai [ =

b gecr o SULAR TR et M JHSOQUR GRUSHIBLEATMIINRI ., .,

hyper al gesi a nodel . The conpound was dos ora

post dose gavecfiech@YIFENof 53%nAK2 hows posidpss, i gavé ouly . QROEMEE. 53% At 2
hours postdose, it gave only 4.6% of MPE. Seni carbazi de-1nduced Tonic
Sei zures 10 Tonic seizures in mce are induced by subcutaneous

admi ni st r at i o¥enicarkszidecndused Tenic/Sdzums kg) . The | atency to the tonic

St KB Oar bayt AEOHs beimpfiniBics 47 ipfel Yy E e eI HRENOROR | ar ency
score of 120 s&inm&mzideﬂ(n5@&1%91%%&&3%@@2@%%%&%&%?t(;d:%%gvs% 0 g) are

obtained from Interfauna (Hunti ngdon, - and m c g) are

obt ai ned f r orotedsAiny micg notGonyrising within 2 howys afRg semicarbaride speainsiderade
housed in gr e Sonmuon, Var Callithrix Jacchus)
wei ghi ng bet %QEC@QSE %ﬁ‘&%@g“ agx,%")'or elc'[e%tgy Q&?@B?li() minutes.

—

Animals

15 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
Kingman (Hull, UK). Both rodent species are housed in groups of six. Ten
Common Marmosets (Callithrix Jacchus) weighing between 280 and 360 g, bred
at Manchester Um'versit); Medical School (Manchester, UK) are housed in pairs.

20 All animals are housed under a 12-hour light/dark cycle (lights on at 07.60 hour)
and with food and water ad lib_itum;

Drug Administration
Drugs are administered either intraperitoneally (IP) or subcutaneously

(SC) 40 minutes before the test in a volume of 1 mL/kg for rats and marmosets
25 and 10 mL/kg for mice.

Mouse Light/Dark Box

The apparatus is an open-topped box, 45 cm long, 27 cﬁl wide, and 27 cm
high, divided into a small (2/5) and a large (3/5) area by a partition that extended
20 cm above the walls (Costall B,, et al., “Exploration of mice in a black and



at Manchester Universit di cal School (Manchesterg@UK) are housed in
pairs. 20 All animals ar® housed under a 12-hour |iont/dark @@dpsl2004ht s
on at 07.0&vdnouzsp7s and with food and water ad |ibitum Drugpdgtigaigégsati on
Drugs are administered either .intraperitoneally (IP) or subcutaneously
(SC) 40 m nutes before the test in a volune of I nL/kg for rats and

mar nosets 25 and 10 nlL/kg for m ce. Moudé- L ght/Dark Box The apparatus is

an OPen ! QPP uitond VolifRbRASe ik AoleR iy Bifhafof Biodhblim gyl dod [ nto 2

small (2/5) an ar ge area y a partition 20 cm
above t he .wal 11989,83sK7a+7858. , et al., "Exploration of mice in a black and 9

LN T P i eerﬂ@%léfébé’ﬁénv%&&% Svethor o i s
a’7.5x7.5c¢c vel . The
smal | corrpart?ebglt%ﬁ{&grbgg{ nt egﬁtbﬁggi&l lg&%k{]e Itge?{:;a%é %baﬁ@n n%ﬁlt Ifnee_ The 5
white cdnpart rwinteqompajﬂmm xlmmmd&ymmgﬂémhﬂbm lafdratorporatory is
i1l um nated byre.dll se is test y.placing it in the center
of the whi t e pratpated F4 Egkt Eﬂm%seéifﬂ%ﬂimi@mwmﬂvemmmmbﬁt for 5
mnutes. The “;Hu%réa%atanbanﬁglmé wmeﬁérﬂgmhﬁwﬂt%?%ﬁa uel ol | T

et at., "Effects of anxiolytic an nX|o eni ¢ drugs on ex orator
acti vi ty in atlmmbetlmﬂmblllunﬁnal@i admsengasundrﬁ(dﬁgxl T.l,\leuni.oﬁﬁﬁeataof)l , 1989;

28: 901- 905) Rat. eva ed .X- Ma standard el evated X ley S. L.

ot ol .. "ot eRouolyHE ARY RikSROIE e B SRPRf ebL Al ASRRGINA & 1 o
nmaze- exml or at eietydf elic&t Nedi ha,-mdggyl VoHoer: Qﬁhm)or " Naunyn- Schi edeberg' s
Arch. Pharnacol . 1984 327: 1- 15 was aut onated’ as previ ously descri bed

(Field, et al., " Aut omat i on of the rat elevated X maze test of anxiety,"
Br. J. Phar maRak Elevh&IXMgzeSupp! . ) : 304P). The

A standard elevated X-maze (Handley S.L., et al., “Effects of alpha-
adrenoceptor agonists and antagonists in a maze-exploration model of ‘fear’-
motivated behavior,” Naunyn-Schiedeberg s Arch. Pharmacol., 1984;327:1-5),

15 was automated 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 are placed on the center of the X-maze facing one of the open arms. For

determining anxiolytic effects 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

20 of the elevated plus maze to assess anxiolytic potential in the rat” Br. J.
Pharmacol., 1989;96(Suppl.):312p).

Marmoset Human Threat Test
The total number of body postures exhibited by the animal towards the
threat stimulus (a human standing approximately 0.5 m away from the marmoset
25 cage and staring into the eyes of the marmoset) is recorded during the 2-minute
test period. The body posfures scored are slit stares, tail postures, scent marking of
the cage/perches, piloerection, retreats, and arching of the back. Each-animal is
exposed to the threat stimulus twice on the test day before and after drug
treatment. The difference between the two scores is analyzed using one-way
30 analysis of variance followed by Dunnett’s t-test. All drug treatments are carried
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recorded duri egch doenpound indemimaés. peri od. The body postures scored are slit
stares, tail postures, scent marking of the cage/perches, piloerection,
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stinmulus tw cRa®ConlfiicttFest day before and after drug treatnent. The
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li ghts of f. Tagproxnrataly 80%fto 0%hanppression df rspentlify in emparisat with obt ai n

appr oxi,pat el y._80% t 0,90% s ression of responding in.copparison with 10.
npuni dllad r CEPRAERG FpoR LR s 58NS Fatine VPRSP oG PR ng days. DBA?
Mouse Model of Anticonvul sant Efficacy Al procedures were carried out in
conpliance w NI i de. for. the and Use of Laboratory Animals
under a prot obglhgﬁw%ﬁ&{%%{“@éwwm?%m mal Use Comrmittee. Male
DBA/ 2 mice, 3 to 4ANRREdedfted wié Barried out in compliance with the NIH Guide for the

Care and Use of Laboratory Animals under a protocol approved by the

Parke-Davis Animal Use Committee. Male DBA/2 mice, 3 to 4 weeks old were

15 obtained from Jackson Laboratories, Bar Harbour, Maine. Immediately before

anticonvulsant testing, mice were placed upon a wire mesh, 4 inches square,

suspended from a steel rod. The square was slowly inverted through 180° and
mice observed for 30 seconds. Any mouse falling from the wire mesh was scored
as ataxic_ (Coughenour L.L., McLean J.R., Parker R.B., “A new device for the
20 rapid measurement of impaired motor function in mice,” Pharm. Biochem. Behav.,
1977,6(3):351-3). Mice were placed into an enclosed acrylic plastic chamber
(21 cm height, approximately 30 cm diameter) with a high-frequency speaker
(4 cm diameter) in the center of the top lid. An audio signal generator (Protek
model B-810) was used to produce a continuous sinusoidal tone that was swept
25 linearly in frequency between 8 kHz and 16 kHz once each 10 msec, The average
sound pressure level (SPL) during stimulation was approximately 100 dB at the
floor of the chamber. Mice were placed within the chamber and allowed to
acclimatize for one minute. DBA/2 mice in the vehicle-treated group responded to
| the sound stimulus (applied until tonic extension occurred, or for a maximum of
30 60 sec) with a characteristic seizure sequence consisting of wild running followed
| by clonic seizures, and later by tonic extension, and finally by respiratory arrest
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per dose) were tesfed for soun -induced sei.zure _responses 2 hours
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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
depression. They are also expected to be useful in treating and/or preventing
bipolar disorder (United States Patent Number 5,510,381).
20 . The compounds of the present invention can be prepared and administered
in a wide variety of oral and parenteral dosage forms. Thus, the com;;ounds of the
present invention can be administered by injection, that is, intravenously,
intramuscularly, intracutaneously, subcutaneously, intraduodenally, or
intraperitoneally. Also, the compounds of the present invention can be
25 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
as the active component, either a compound of Formula I or a corresponding
pharmaceutically acceptable salt of a compound of Formula L
30 For preparing pharmaceutical cnmpositions from the compounds of the
present invention, phérmaceutically acceptable carriers can be either solid or

liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
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of a conpouncandfsizeadesired | . 30 For preparing pharmaceutical conpositions

fromthe compoundsof th resent i nvention, pharmceutically acceptable
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carrier can Lartsmategmagngsium sigprates talesugan, bastasaypestinaleatrin, atarchi, pelatings
flavoring agqﬂ{%% | S [ | et .,di Sintiegr ati.ng agents, or
an encapsul at gcanﬂlgk’em?&ﬁ Fel}l{rg‘gs%b%%‘rﬁé,Cx'ﬁ%%(y%%ﬁ\yfceepqoge’él 1??'&8?’{7“ I'Vrded

sol i d whi ch icecombutten) atidithelike. (The térni fereparatibn”’ i imentizd tatdolyde thenponent . I n
tablets, the active component is~m'x§d ,gth t he carrier having_the
necessary bi TATRYIPMLpENE peve compaund syith encapelating material 28 aegmisTed in t he

shape 15 providing a capsule in which the active component with or without other carriers,

is surrounded by a carrier, which is thus in association with it. Similarly, cachets
and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges
can be used as solid dosage forms suitable for oral administration.
For preparing suppositories, a low melting wax, such as a mixture of fatty
20 acid glyceridés 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,
25 for example, water or water propylene glycol solutions. For parenteral injection
liquid preparations can be formulated in solution in aﬁueous 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
30 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
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I ntended t o b fosage form can be a capsules, tablet, cachet, or lozenge itself, or it can be the

15 appropriate number of any of these in packaged form.

The quantity of active component in a unit dose preparation may be varied
or adjusted from 0.1 mg to 1 g according to the particular application and the
potency of the active component. In medical use the drug niay be administered
three times daily as, for example, capsules of 100 or 300 mg. The composition

20 can, if desired, also contain other compatible therapeutic agents.

In therapeutic use, the compounds utilized in the pharmaceutical 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

25 of the patient, the severity of the condition being treated, and the compound being
employed. Determination of the proper dosage for a particular situation is within
the skill of the an.‘ Generally, treatment is initiated with smaller dosages which are
less than the optimum dose of the compound. Thereafter, the dosage is increased |
by small increments until the optimum effect under the circumstances is reached.

30 For convenience, the total daily dosége may be divided and administered in
portions during the day, if desired.
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- Step (@)

Sodium hydride (0.11 mg, 2.7 mmol) was stirred with THF (5 mL) at 0°C under

argon. Triethylphosphonoacetate (0.5 mL) was added dropwise and the solution
10 stirred for 10 minutes. The ketone (0.37 g, 7.7 mmol) in THF (5 mL) was added

dropwise with stirring and left to warm to room temperature. After 18 hours, the

reaction mixture was separated between water (80 mL) and diethyl ether

(3 X20 mL). Solvent was removed in vacuo to give a yellow oil, which was

purified via flash chromatography (silica, heptane/EtOAC 19:1). To give 0.34 g
15 (62%) of the ester as a colorless oil:

IHNMR (CDC13) (400 MHz): 1.05-1.29 (9H, m, ring protons + CH3),

1.76-1.78 (2H, m, ring protons), 1.87-1.97 (2H, m, ring protons), 2.0-2.16 (2H, m,



-18- The follow ng exa s are illustrative of thg@nstant invention; they
are not intended to Ii the scope. EXAMPLE | (t) 20 Aprit 2004
-(1la, 6J3) ( ¥\oi/mmet hyl - oct ahydr o-i nden-2-yl ) -acetic acid hycrosde206g7de
Step (i) O (i) Sodium hydride (0.11 ng, 2.7 mmol) was stirred with THE (5
m.) at OC under argon. Triethyl phosphonqgcet ate (0.5 nL) was added

dropwi se and the solution 10 stirred for“I0 m nutes. The ketone (0.37 g,

7.7 mol ) in FHE prdtofid) 2992 sPded dddropw $85%A Ry bimc{t&%s %, 709 18¢{fg Lo warm

to roomtenperafture. ter 18 hours, the’ reactio xt (fre 'was separ at ed
bet ween wat er ddgb=$4, 188 giringipyotons)hbl 2420 2HOmMTH,) S0V ¥ &H, sne¥)r enoved i n
vacuo to give a yellow oil, which was purified via flash chronmat ography
(silica, hept MS(ESDAIDOTM +HITJ00%.0.34 g 15 (62% -of the ester as a .
colorless oil: 1H NlvIR (CDC13) (400 MHz): 1.05-1.29 (9H, m ring protons +
CH3), 1.76-1.78 (2H m ring protons), 1.87-1.97 (2H m ring protons),
2.0-2.16 (2H, Step@). 20 April 2004 WO 01/28978 PCT/ USOQ 28687 -19- ring
protons), 2.51-2.56 (1H, dd, J = 5.7, 27.5 Hz, ring protons), 3.12-3.18

(IH s 3oy . ERef (et P mptdy P Aibichinin Thir' & i f Bl il e b,
1.63 mmol ) wabligbrasthaved.25mlHraé added and did readionmiiikfifle Hewlal toas08CN.

Ni tronethane (0.25 nm) was added and the reaction mxture heated to 60C.
TBAF (2.3 nl) Geftimd.) vas gddescdropivise to the hotsslutianven ¥ dpur andatirred for

stirred for r - ﬁllk ' itk one n 2N HC
and di et hyl eféﬁgg%é' ?%%Pdag?ﬁ%ne]gl e %&%ﬁgiogfé@éﬁ%%ﬁ&gﬁg ‘ﬁﬁ%ﬁe‘%ﬁrﬁe.
Sol vent was rambthedisthyhetitn taytPwhowgihed vith/iaideo Bolvtht, wastembvabs: vadié f i ed
ia flash ch h i ]
via tiggh © rt%”&ﬁ%é’ rygﬁo% ogl,swlfvlnjcﬁ %w}as purified via flash chromatography (silica,
heptane/EtOAC, 19:1), to give 0.264 g (60%) of the product as a colorless oil.

TH NMR (CDC13) (400 MHz): § 0.97-1.30 (11H, m, ring protons + CHz),

1.73-1.95 (6H, m, 2 x CH + 4 ring protons), 2.5 (1H, d, J = 16.6 Hz, CH,CO5E),
2.7 (1H, d, J = 16.6 Hz, CHyCO»EY), 4.12-4.18 (2H, m CH»), 4.49-4.51 (1H, 4,
15 J=11.5 Hz, CHyNO3), 4.73-4.75 (1H, d, J = 11.5 Hz, CHsNO»). .

Step (iit)

Nitroester (0.24 g, 0.9 mmol) was dissolved in methanol with Nickel sponge.
Reaction was hydrogenated at 50 psi, 30°C for 15 hours. The reaction mixture was

filtered through celite, and the solvent removed in vacuo to give the product
20 0.18 g (85%) as a yellow solid. This product was a mixture of lactam and amino

ester.
Step (iv)

Amino ester was taken up in 6N HC1 (5 mL) and dioxane (2.5 mL), and heated to
reflux for 4 hours. The solution was washed with dichloromethane (3 X 5 mL),
25 and the aqueous fraction was evaporated in vacuo to give 0.196 g (99%) of

product as a colorless solid,



hept ane/ Et CAC, 19:1), to e 0.264 g (60% of the pr‘.uct as a colorless
oil. | HNW(CDCI3) (400"™WHz): S 0.97-1.30 (111-1, ri ng 29rAnrthAe04
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Hz, CH2C2Et), 2.7 (1H, d, J = 16.6 Hz, CH2COR2Et), 4.12-4.18 (2H, m CH2),
4.49-4.51 (1H d, 15 J =11.5 Hz, CHZNCE% 4.73-4.75 (1H, d, J = 11.5 Hz,
CH2NQO2). Step (iii) N troester (0.24 g, ‘(.)'9 nmol ) was di ssol ved i n net hanol
with Nickel- s i hydee: \t pSj 0G for 15 hours.
The reaction Ir?ﬁéix ur e(ﬂﬁfggéskﬁbt%?%&}%/ﬁ?%gmgﬂﬁael%g'nldﬁt(ﬁ@?éi vent renoved
in vacuo to gi.ge-11#8e(6RI, a8l 3523918 dg;r%&%‘)fﬁz,aﬁafca)?h?)%é ki &, This
product was a nixture of -| actam and am no ester? Stef (i v? Am’no ester was
taken up in 6CHYCOLED, 28B3-2:8I(18, dxhad 3(Hz, THINH, R2b70R00 €4t < B ipx for 4
hours. The sol ution was washed wi th dichl o_rorret%ane (3 x5 n), 25 and the
aqueous fractCdpNias, 59hAtH diseHo) vacuo to give 0.196 g (99% of product
as a colorless solid. 10 20 April 2004 WO 01/28978 PCTI HS00/ 28687 -20- 1H
NVR ( DMVBO) - (498 (BB2) m/S202 Bd-4HPH100%, m), 1.08-1.17 (6H, n), 1.60-1.78
(6H, m, 2.35- 9 H d:.J =16_Hz, CH2CO?H), 2.46 (1H, m CH2CO2H),
2.83-2.87 (1HIFKS Bf%élgifégl&?Olmwe@@ﬂa@twasmetmﬁ@ =13 Hz, CH2NH2),
7.91 (2H, bs,; ) : + %gg H + 100% HPLC, Prodigy C 8

col umm, 5% net an)gl'ed;@gr%lg%’ta?ﬁg etf[egg%'fon time = 3.00 mnutes, and a
purity of 99% EXAMPLE 2 (t)

--(1a, 5R) (2- Am nonet hyl - oct ahydr o- peﬁﬁlﬁﬁﬁzyl) -acetic acid hydrochl oride
(i) :

(+) ~(10,5B)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid hydrochloride
10 ’

- O

H

Step ()
Sodium hydride (0.6 g, 14.5 mmol) was stirred with THF (50 mL) at 0°C under
argon, Triethylphosphonoacetate (2.9 mL) was added dropwise and ﬂu_a solution

15 stirred for 10 minutes. The ketone (1.8 g, 14.5 mmol) in THF (10 mL) was added
dropwise with stirring and left to warm to room temperature. After 18 hours, the.



Step (i) Sodi um hydride .6 g, 14.5 mol) was stirgad wth THE (50 nl) at
OC under argon. Triethy®phosphonoacetate (2.9 nmL) Was added 28 @24 and
the soluti Y0 0B28¥8 rred for 10 minutes. The ketone (1.8 g, Hdi/Bsowmsdsy i n
THE (10 nlL) was added dropwise with stirring and left to warmto room
tenperature. After 18 hours, the . i 20 ril 2004 WO 01/28978

PCT/ US00/ 28687 -21- reaction mxture was “separated between water (250 ni)

and di ethyl etrb@tion (lxtard@agRephiatedIUtEsH wiBS(250 FLYSRdI detN @GRt 0 give a
yellow oil, which was purified via flash chromatography (silica,

hept ane/ Et CAC (1% SD)mLyrSolyieptwas pmnqyed (6 99gu0 6 giviea yellowroilyadiich wasl or | ess

il: 5 1HNW 3) Q. MHz): 8 .1.14-1..19 (2 1,25-1,29 (3H,

‘G, 1. Suiedge g piintdograpny oitcs nopabkiof [ To e e
2. 45-2.55 (1 H(69%ylof hEksteBwPa Solbfledstit: dd, CH), 4.12-4.17 (2H, q, J = 7.3,
14.4 Hz, COCH2), 5.76 (1H, m CH). Step (ii) 10 Ester (1.9 g, 10 nmol) was

di ssol veil i n THENMES(GRE13V00 MHz): §i10p-Uig €2H,ano0Hs), 145-1.00e3iane (1.4 i)
was added, and the reaction mxture heated to 60C. TBAF (14 nL) was added
dropwi se to tIEHF)p1.55A179t@H) Ny 2ex CHah@W03-230 4K} inf 2 xACHSY, 2.43-2884181, The
reaction m xture was separated betiveen 2N HC 1 and diethyl ether, and then
t he et her Iaydd,%&Qﬁsﬁéﬂ(mldﬂ,lﬁﬂm&.lz&bl@ﬂ qel két.3,Wdst Her@OEH,),n 15
vacuo to give _an orange_oil, which was purified via flash chromat ography
(silica, hepPel@dlBima€H)19:1), to give 1.59 g (64% of the product as a
colorless oil. 1H NWR (CDC13) (400 MHz): S 1.14-1.31 (7H, in, CH3 + ring

pr ot ons), 1%@1](6 2 (5H, in, ring protons), 1.03-1.09 (1H, m ring
protons), 2.0 P (2H, m ring protons), 2.57-2.61 (1H, d, J = 16.4 Hz,
CH2COREt), 2.71-2.75 (1H, d, 20 J =16.4 Hz, CH2COREt), 4.12-4.18 (2H, q, J

= 7.1, 14 2 HEstefIBHPEHD) mnbl pRasidisdivedin THF A STAL), WithstinGhi2hiRie} argdn.” 7- 4. 80
(1H d. 3 =118 bz, ~CHONOD). :
- Nitromethane (1.4 mL) was added, and the reaction mixture heated to 60°C,

TBAF (14 mL) was added dropwise to the hot solution over 1 hour, and stirred for
5 hours. The reaction mixture was separated between 2N HC1 and diethyl ether,
and then the ether layer was washed with brine. Diethyl ether was removed in

15 vacuo to give an orange oil, which was purified via flash chromatography (silica,
heptane/EtOAC, 19:1), to give 1.59 g (64%) of the product as a colorless oil.

THNMR (CDC13) (400 MHz): 8 1.14-1.31 (7H, m, CH3 + ring protons),

1.64-1.72 (5H, m, ring protons), 1.03-1.09 (1H, m, ring protons), 2.00-2.05 (2H,
Im, ring protons), 2.57-2.61 (1H, d, J = 16.4 Hz, CHoCO»Et), 2.71-2.75 (1H, d,

20 J=16.4 Hz, CHyCO9EY), 4.12-4.18 (2H, g, J = 7.1, 14.2 Hz, OCH,CHg),
4.56-4.59 (1H, d, J = 11.5 Hz, CHoNO»), 4.77-4.80 (1H, d, T = 11.5 Hz,
CH,NO3).

IR (neat) 2957, 2870, 1731, 1547, 1374, 1182, 1030 cm-1.

Step (lii)

25 Nitroester (1.59 g, 5.9 mmol) was dissolved in methanol (40 mL) with Nickel
sponge. Reaction was hydrogenated at 50 psi, 30°C for 5 hours, The reaction

mixture was filtered through celite, and the solvent removed in vacuo to give the
lactam 1.08 g (97%) as an off-white solid.



| R (neat) 2957, 2870, 1731547, 1374, 1182, 1030 cg. Step (|||
Nitroester (1.59 g, 5.9 ) was di ssolved in netha (40 #OARY @P‘Nlckel
sponge. Rewcid1978as hydrogenated at 50 psi, 30C for 5 hourmrfifmlggmctl on
m xture was filtered through celite, and the solvent renoved in vacuo to
give the lactam1.08 g (97% as an off-white solid. 20 April 2004 WO

01/ 28978 PCT/ USOQ 28687 -22- 12 NVR(CDCIS¥~ (400 MHz): 8 1.08-1.11 (2H, m

|5 1 S bl
7, SNy 1 0, 6, ES e, 1Ml A 5 L2

n) and di oxaR80(B40r(2H, mrCHHE),S9-8.30 (2] Mx CEBINH), BA5($H, ds)argp!l uti on was
washed with dichloronethane (3 x 10 nL), and the aqueous fraction was

evapor at ed i NMBESF )y qsuw +39%,34902Mf+ HTOIUL! 38 BRM +QQ4]01] solid.
10 1H NMVR (DVBO) (400 f/Hz) ﬁlqo 1. 18%[ Hﬂ ring plfgztogi 11022@1 72

(6H, m ring protons), 195202(2H m rlng protons), 2.33-2.67 (2H, m
CH2CO2Hy, 2.88pZiv4 (1H, d, J = 12.9 Hz, CH2NH2), 3.00-3.03 (1H, d, J =
12.7 Hz, CH2NH2), 7.94 (2H, bs, NH2). VB (ESt) me 198 [M+ H + 100% 15

(8 (g T T T DA s WAL e
01/ 28978 PCT1RAQ ¥a86Rdurs. Are sbHAiRIvRsIvashed with dzchloromethane 23 x ﬂng")bc Hlori de

(la, 3a, 5a) (2- Am nonet hyl - oct ahydr o- pent al en- 2-yl )-acetl cC a
and the aqueous fraction was evaporated in vacuo to give 0.65 g (84%) of product

as a colorless solid.

10 1HNMR (DMSO) (400 MHz): 5 1.0-1.18 (4H, m, ring protons), 1.52-1.72 (6H,
m, ring protons), 1.95-2.02 (2H, m, ring protons), 2.33-2.67 (2H, m, CH,COoH),
2.90-2.94 (1H, d, J = 12.9 Hz, CHyNH3>), 3.00-3.03 (1H, d, J = 12.7 Hz,
CH,NHy), 7.94 (2H, bs, NHp). |
MS (ES*) m/e 198 [M + HJ* 100%.

15 LCMS (ELSD) Prodigy ODS3 50 mm X 2 mm column, 5%-50% MeCN/H5O.

Retention time = 2.30 minutes, mass found = 198. 100% purity.



Hd--- Y.." 0 H (1) NHg@iCl C02H H Step (i) 5 To @uspensmn of NaH (0. 45
g, 11.3 mmol) in THE (2 ), at OC under argon, sl owl y 28cab2QQ er
-10 m nut eO0 01289Fhy| phosphonoacetate (2.3 nlL, 11.6 mmvl), dotiswedssry 5
(1.29 g, 10.4 mmol in 2 x 3 nL THF). The reaction was allowed to warmto
roomtenperature and left to stir for 4 t&%urs, after which it was diluted
with water (100 L), extracted with ether’ {2 x 200 nlL), washed 10 with
saturated brine (50 nl), and dried (Mg@#pLER! um chromat ography (9:1
hept ane/ et hyl acetate) gave the product as a colorless oil, 1.75 g, 86%
JR (thin fil m(lesemIg) @ Q%ﬂl,h)’gﬁmshydl@-@mtaltﬁ-myl)-am& acidipyrodderide 1H NVR
(CbC 13): S5.72 (1H, mM, 4.14 (2H, q, J=7.2), 3.02-2.92 (1H, m,
2.72-2.54 (3H, m, 2.52¥2.42 (1H, m, 2.28-220 (1H, nm), 1.85-1.31(6H m,.
15 1.27 (3H, t, J= 7.2)_ .| mhzAP+ 19 (I\/|+ h 00% 20 April,_ 2004 WO

01/ 28978 PCT/ US00/ 28687 - tion of 6 (@75 g, 22.2
nmml ) in THE (22 nb)\was I) fol | owed by
nitromet hane (4.4 ni, ~8.114 gL £ (oil bath at
60C) for 4.75 hours, afikr WhICh it vas di | dded W|th e Ryl 5 acetate (I 00
m.) and- washed with 2M' HC 1 (3 0 "'nL), followed by saturated brine (40
m), dried (MgSOX4), and concentrated under reduced pressure. Col um
chromat ography (9:1 heph':\ne/ et hyl acetate) gave th%I product as a col orl ess
oil,

NO i
“—*

——CO,Et

(iv)

Step (i)

5 Toa suspension of NaH (0.45 g, 11.3 mmol) in THF (25 mL), at 0°C under argon,
| was slowly added (over ~10 minutes) triethylphosphonoacetate (2.3 mL,
11.6 mmol), followed by 5 (1.29 g, 10.4 mmol in 2 X 3 mL THF). The reaction
was allowed to warm to room temperature and left to stir for 4 hours, after which
| it was diluted with water (100 mL), extracted with ether (2 X 200 mL), washed
10 with saturated brine (50 mL), and dried (MgS04). Column chromatography
(9:1 heptane/ethyl acetate) gave the product as a colorless oil, 1.75 g, 86%.
IR (thin film) (cm~1) v = 2964, 1713, 1655, 1371, 1208, 1125, 1040.
IH NMR (CDCl3): 3 5.72 (1H, m), 4.14 (2H, q, J=7.2), 3.02-2.92 (14, m),
2.72-2.54 (3H, m), 2.52-2.42 (1H, m), 2.28-2.20 (1H, m), 1.85-1.31 (6H, m),
15 127 (3H,t,J=17.2).
m/z AP* 195 (MI + 1) at 100%.



0.73 g, 20% The product \. found by I H NVR to be 1 mixture of

di ast er eoi soners. 10 20 April 2004

| HNVR( CDCI®)0: tB28%78( | H, ), 4. 60(1 H, s), 4. 15(2H, q, J=7. 2) , 4. 14( Ft@usoohsédy, 2. 58
(2H, s), 2.49 (2H, s), 2.12-2.0 (2H + 2H, ), 1.63-1.49 (4H + 4H, M,
1.44-1.36 (2H + 2H, m 1.28 (3H, t, J=7,2), 1.27 (3H, t, J=7) 1.16-1.04
(2H +2H, n). Step (iii) 15 Conpound 7 (0?88 g, 3.45 nmol) in methanol (100
L) with nickelepgppnge catal yst underwent hydrogenation at 30C and a
pressure of 56 psi; this was left for 5 hours. Before use, the nickel
sponge catal yst was washed several tines, first wth water and then

met hanol . Af t €p aBglution eha(2-3h o2 2 cumypl) &t EHF (B2 mlgawds added TBARIRd mias
filtered thro celi and ,the resul ti sl yt,i,on cancentrated 20 i n vacuo
to give a yel #‘g@f%‘?lb g‘ﬁm@v yfug@@}oﬁaﬁﬂ%ﬁ%&% .0?)8%5? pachonvas, ) |
3.15 (2H, s),heatedfold bath £:30°Cyfor 475%durs? BRer mchi’r%cﬁlut&@%theﬂn p4-1.50
(2H, m, 1.44-1.34 (3H m, 1.22-1.14(2H, m. mz ES+ 226 (M 11) at

100% Sfep (iax&)étazﬁ(laa"mplolmu"\gaslbed'edth@nglan@ﬂM), tfoilat}mbwmn(raﬁd Ibﬁ)l?and 6 M
HCI (30 nL . ' 100C 4 LA

cool i(ng, t%ﬁ"@gﬂf gﬁgﬁﬂt@gséﬁiﬁééﬁéepﬁa\%p@&ér(rg&q%pregﬁget&&mgc.t i E)ﬁr

Lo yield a wirahiBeRptr (1 BUR0attyt dcdedey Bvilne O B S B o Rsagh " V7
PCTI US00/ 286873 %520%3.313116 rﬁggﬁ;ﬁaﬂ‘&ﬁﬁﬂﬁf H@&sﬁ\ﬁﬁ% faeta??g was

recrystallizeo_'lt ce fro acet at’e/ net hano rve a 10:1 m xture of
di ast er eoi sordiasteregisgmer®S+ 198 (M +1) at 100% 1H NVR (D20): S 3.03 (2H,

s), 2.50-2.36 (4H 1.84 (2H, dd, J=12,.8), 5 1.41 (4H, s), 1.26 (2H,
s), 1.8 (2H m&bcéahﬁénﬂ(ﬁid&rb@@bl;s%;,4-15)@H,tqedﬁe7.3),&rlé(2Hoq87,
i = 0, . )
Purity =100%, oY Crs), 2.49 (21, 8), 2.12-2.0 (2H + 2H, m), 1.63-1.49 (4H + 4H, m),
| 1.44-1.36 (2H + 2H, m) 1.28 (3H, t, J=7.2), 127 BH, t, J=7)

1.16-1.04 (2H +2H, m).
Step (iii)

15 Compound 7 (0.88 g, 3.45 mmol) in methanol (100 mL) with nickel sponge
catalyst underwent hydrogenation at 30°C and a pressure of 56 psi; this was left
for 5 hours. Before use, the nickel sponge catalyst was washed several times, first
with water and then methanol, After hydrogenation was complete, the reaction

| mixture was filtered through celite and the resulting solution concentrated
20 in vacuo to give a yellow solid, 0.62 g, 80%.
| IHNMR (CDC1 3): 8543 (1H, brs), 3.15 (2H, s), 2.56-2.44 (3H, m), 1.99 (2H,
dd, J= 12.6, 8.2), 1.64-1.50 (2H, m), 1.44-1.34 (3H, m), 1.22-1.14 (2H, m).
m/z EST 226 (M1 + 1) at 100%.

Step (iv)

25 Compound 8 (0.61 g, 2.7 mmol) in dioxane (10 mL) and 6 M HC1 (30 mL) was
heated to reflux (oil bath at 100°C) for 4 hours. After cooling, the reaction was
diluted with water (40 mL) and the reaction mixture washed with dichloromethane
(3 x40 mL) and concentrated in vacuo to yield a white crystalline product as a



(1 (x, 6a, 8a)(2-Am nonet - oct ahydr o-i nden- 2-yl )'-a' i c acid _hydrochl oride
12 CO2Et 0 -- 3 4 ~ ~ 2Bt N2 If 6 7 1 CO2H WRH2HC1 92PfApdb2¢84 No2 5

8 10 --- COxigrbu/Abia’ HC1 9 CO2H NH2HC1 O a 20 April 2004 WO Glf126&é8s687
PCTI CJSOQ 28687 -26 Synthesis of conpound 1

-25-
6:1 ratio of diastereoisomers. The product was recrystallized twice from ethyt

acetate/methanol to give a 10:1 mixture of diastereoisomers.
m/z EST 198 (MI +1) at 100%.
IH NMR (D70): § 3.03 (2H, s), 2.50-2.36 (4H, m), 1.84 (2H, dd, J =12, 8),

5 1.41 (44, s), 1.26 (2H, s), 1.02 (2H, m).
HPLC column = Prodigy ODS 3, room temperature = 0.87, Purity = 100%.

EXAMPLE 4
(10,60,80)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid hydrochloride

Xy~ 0~

1 2
CO,Et
0 —= =
3 / ’
~——CO,Et CO,Et
NO, “—NO,

‘—"
7 l 8
CO,H .“\s‘—Cozl{
", +
"‘——NHZ HCl NHZ HC1




| ndan-2-one (1.0 g, 7.6 ), ethylene glycol (0.43 , 7.6 mmol), and
para- tol uene sul phonic a were refluxed in benzene‘40 rrL)'ZOM' 04
Dean- St ar kwigr)aRge780r 6 hours. The mixture was allowed to coglrgafd¥gs then
diluted with ethyl acetate (100 nL) and washed with saturat ed socfl um
hydr ogen carbonate solution (60 nL). The organic | ayer was separated off,
and the aqueous |ayer was extracted furefrer with ethyl acetate (2 x 50

m.). The conb _Qraani ions were washed with brine, dried (MSO4),
P Bs ISP npas

and the sol ve evapo under reduced pressure. The residue was
chr omat ogr aphed (Si @2, heptane/ethyl acetate, 97:3) to 10 give the acetat

1(1.14 g, 85%ndas-2e0meq(ld ¢,c56 mendl), e&nﬂer(efgﬂmoag’)MEhﬂxI?aﬁﬂmIand arg 0. 36;
viax(film/cm 1 1483 1331 1201 "1105. S : 19-7.14
(4H, m Ph), telepnesulphonic aidwemgrethped in! 1@691(40 @L) usiRg takiapesi s of

COMPOUN 2 Aokl lholrd T4 e S g thoE] IV Ghe 638 4TV a@g over a

catal ytic 15 anount o odi um on um na under a sphere

(70 Psi 5 50C)acetate (108 thbyiarsd w&’diedwa&e&amted\mdlwhﬁr@n@fafhonmdohiﬁensol vent

was evapor at e reduce ressure to ve t he acet 2.(0.51 g, .99%
as a col orl es&odﬂﬁ) LJ@e OF$aniG Ay eL Vs separsted ueqqsazyerﬂafym%e@ 8H

10 e Dt e i i e,

Synt hesi s of wanhpdmﬂzlﬁ-xdbcdhed (Mg804)) hnd thefsobdntrwas ¢vaposated uﬂdee%duaecﬁ

m xture of 2N hydrochloric acid (10 nmL) and acetone (10 mL) for 24 hours.
After this tipressurd. dhemesidie wasglirematographed (810p peptdneletiey] sicetate] 973 ntoet al .
Sat ur at ed sodi.um_carbonate solution (20 nL) 25 was added, and the m xture
was exi®act eV the acergdd (1342, 85%0)ps a cqledessils Redheptanefathyliacetete, 833 ver e
washed with brine, dried (MSO4 and the sol vent was evaporat-ed under
reduced pr ess¥i3® VidifilreXonatlel 483s 1335 dR8L, dgﬂ&pﬁ}eﬂ‘iQOEMHz CEClgpri| 2004 WO
01/ 28978 PCTI USOC)’ 28687 -27- pentane/ether, 95: ive the ketone 3 :
(0.75 9, 979%7-E57d4dAHom, Bs) 403 (4msf2x@m@abﬁe1t&{wgmg@on 2) 0. 42:
vmax(film/cm 1 1743 (C = 0); SH (400 MHz;

Synthesis of compound 2

Acetal 1 (0.5 g, 2.84 mmol) in ethanol (50 mL) was shaken over a catalytic
15 amount of 5% rhodium on alumina under a hydrogen atmosphere (70 Psi, 50°C)
" for 16 hours. The catalyst was filtered off, and the solvent was evaporated under

reduced pressure to give the acetal 2 (0.51 g, 99%) as a colotless oil;

Vmax(film)fem-1 2923, 1449, 1337, 1192, 1115, 1089; 5f7 (400 MHz; CDCl3):

3.89-3.86 (4H, m, 2 x CH70), 2.10-2.00 (2H, m), 1.88 (2H, dd, J=13.9, 7.6),
20  1.81(2H,dd,J=13.7,7.0), 1.56-1.26 (6H, m).

Synthesis of compound 3

Acetal 2 (1.01 g, 5.54 mmol) was stirred in a mixture of 2N hydrochloric acid
(10 mL) and acetone (10 mL) for 24 hours. After this time, tlc showed complete
consumption of the starting acetal. Saturated sodium carbonate solution (20 mL)
25 was added, and the mixture was extracted with ether (3 X 25 mL). The combined
ether fractions were washed with brine, dried (MgS0j), and the solvent was

evaporated under reduced pressure. The residue was chromatographed (SiOy,




CDC13): 2.37-2.28 (2H, 2.20 (2H, dd, J=18.5, 7.4, 2.12 (2H, dd,
J=18.7, 6.3),1.65-1.24WM0H, m). 5 Synthesis of co®ound 4 BOARHgPO4
phosphonoad®t ai/esefd. 13 ni, 5.70 nmol) was added dropw se t op@rmbioiasbdto
suspensi on of sodium hydride (0.22 g of a 60%dispersion in oil, 5:43 muol)
in THE (15 nL) at OC under argon. After 20 minutes, ketone 3 (0.75 g, 5.43
nmmol) in THE (6 nL) was added dropw se.2fhe nixture was allowed to warmto

room 10 t enperRhishg/ctiRe Be)ith ?ﬁeﬁik&&wwﬁ? %\%;’/ﬁraf%%o%?%%’@g ded, and

]Ehe m xture was extracted’'w er ((le ehco | rganic
: . : S\ o
evapor at od undieHtERetylettie 8276 A B RHEPRAL (OB ITIMEE (s o

hept ane/ et hyl 95 i st@r 4129 a ,
col orl ess oil ;@R%?{%%?%?e’%ﬁ%)’ %%%fza}g’&%’g: 2])%'513'%9?62%(2\%(% ‘f%)l??rh 1 1715
(C=0), 1652 5(§(§ F6S)1.28HoEda). Mz, CDC13): 5.80 (1H, quin, J= 2.2,
CHCCREt), 4.15 (2H, q, J= 7.1, CORCH2Me), 2.79 (1H,

dd, J=19.5,8.1),2. 69(1H,ddt, J=19.8,7.3,2.3),2.47(1H,dd, J=17.3,7.2), 2.34
(I'H ddt5 J=1Byathésistof confpound 414 (1H, m, 2.02 (IH m, 1.60-1.22 (8H m;
mz (ES+) 209 (M+ H, 57%, 455 (2M + K, 67). 20 Synthesis of conpounds 5

Fetra- butyl aSHORARE TP 1 Tt TOmuaply wht bled Fonmipnion JHrridg 10
mol ) were  heagResibR o8 Sddihm hykiad é2024g HEPQS(% ﬂ%@ﬁq@;ﬂéﬁ&}ﬁ?ﬁn@#{)wd to

cool, diluted with ethyl acefate ), and ute

hydr ochl ori ¢ d&R(15 rBLhat)0°CrinderBgon. ot 20Imiputesketore i@ 4t g §.43fthmobnd t he
aqueous | ayer . further extracgted.w ethyl acetate (2 x 15 nL). The
conbi ned orgamm@ﬁfr(gd?%\’@%@?@%{ﬂé’é‘ﬂ%ﬂf?ﬂx Wﬂsegﬁq}\‘qdéé"(%é@ﬁ?qmand t he
sol ventjowas *eyairatffandigped FQoERMhS waéé{fsqnl%&ﬁ?ac!d%a,' &Hdh¥Bdxture
chromat ographed (Si 2, heptane/ ethyl acetate, 98:2) to give a 20 April 2004

WO 01/ 28978 Pwes exuartebwish etheg(I5: mL <ad)i Thetombined organisrfractionsraer (0. 35. g,
60% as a yello il I (hept |, acetate, 9:1) 0.28;
o111 my ] onvachigtagit e trefERGBARO, ThE SR Rip pratdorated ider reduced

pressure. The residue was chromatographed (SiO», heptane/ethyl acetate, 95:5)to

give the ester 4 (0.81 g, 72%) as a colorless oil; R (heptane/ethyl acetate, 8:2)
15 0.66; Viax(film)/em-1 1715 (C = 0), 1652 (C = C); OH (400 MHz; CDCl3):
5.80 (1H, quin, J= 2.2, CHCO;Et), 4.15 (2H, q, J=17.1, CO,CHyMe), 2.79 (1H,

dd, J=19.5,8.1), 2.69 (1H, ddt, J= 19.8, 7.3, 2.3), 247 (1H, dd, J=17.3, 7.2),
2.34 (1H, ddt, J=17.3, 5.6, 1.8), 2.14 (1H, m), 2.02 (1H, m), 1.60-1.22 (8H, m);

m/z (ES*) 209 (M + H, 57%), 455 @M +K, 67).
20 Synthesis of compounds 5 and 6

Ester 4 (0.45 g, 2.16 mmol), nitromethane (0.24 mL, 4.31 mmol), and tetra-
butylammenium fluoride (3.10 mmol of a 1 M solution in THF, 3.10 mmol) were
heated to 65°C in THF for 4 hours. The mixture was allowed to cool, diluted with
ethyl acetate (20 ml.), and acidified with dilute hydrochloric acid (15 mL). The
25 organic layer was separated off, and the aqueous layer was further extracted with
ethyl acetate (2 x 15 mL). The combined organic fractions were washed with
brine, drie& (MgS04), and the solvent was evaporated under reduced pressure.

The residue was chromatographed (Si07, heptane/ethyl acetate, 98:2) to give a



maj or isoner 5: SH (400 CDC13): 4.61 (2H, s, CHZ‘Z 4.15 (2H, q, 3 =
7.2, OCH2Me), 2.70 (2H, s, 2CO2Et), 2.06 (2H, 1 (2H20d[kpf"80QJ4=
13.9, 7.1)wowipeyse2H, dd, J= 13.1, 6.8), 1.51-1. 22 (8H, m FCEBSHARBESTt, J=
7.2). Synthesis of conmpounds 7 and 8 The m xture of 5 and 6 (0.81 g, 3.01
mmol ) in nethanol (30 nL) was shaken oveé a catal ytic anmount of nickel
sponge catal yst under a hydrogen at nos ph Pe (50 Psi, 30C) for 12 hours.

The mixture wag fhiibbeh@db-esws SRR 630!35%)60%9) 35 syegnd%neﬁsa{ég%%m;geduced

pressureto give a 9:1 mxture of amno-estérs % a

(400 e, coot B I Tmpt D17 6% Oy 1349)%9%%&%@?5’( o s
1s . o 1) P %%%OE‘WW@%&S‘E?*%  SHNOP 835888 i nesi

of conpounds 9=ansl 2ERP |
(1a, 6a, 8a) ( 2- g\m norretﬂgﬁé%)ct ahéyzgir goéljﬁgfe}r?i%ﬂ)@ﬂﬁaggﬁz c1 ?i%:lz&{ ﬁly rochl ori de

The mi xsure off=139)9.8, 1.66 d, =153 1068 l\mswh Inver28 BH, 147dioxane (8
m.) and hydr ochl3g£p| cgam d%’gint of a GanoI utloﬁ?p and t%Be n‘?xture was
refluxed for 6 hours. After cooling, the mxture was diluted with water
(20 m.) and wEpiithdsiof cerhpowhidstl amdB8et hane (2 x 15 nl). The aqueous | ayer
was evaporated under reduced pressure to give a 9:1 m xture of acids 9 and

acet ai ol et naklt e i Q6,3 SERRTRmgol G LB bakenevenso)
12.3 (1H, br Sca Hhmoﬂnt%nﬁ@dél sptn éca unde?aﬂgd{o%éﬁaﬁiosﬁi&E"I@P i2. 92

(2H, s, CHzcoz@@ 97 (2H, br s), 13.5,6. 7 54- 1. 20
(10H, m): m Z3QE3fHr RioursTh emlxmws ﬁétmdn@ndt@esolssnwamvaﬁmwd N, 5.43

Cl2H21 1HC1 C 5 H_ 9.03. N 5. Pr odi

C18 50 “ré’%f {ﬁlaf%ﬁedcgggfﬂﬁee‘%@ﬁ%%lﬁ{@%ﬁ|°1ff’f"i"§?'6cﬁ‘f’éf7)sﬂé?d|§e¢°%$-gnr % Imgy

=1. 53 2 CT, /

EXANPLE 2‘“ CCRRaO Dt Yol QR RO 20 BHENI08 €S DN Haf omkr o

hydrochl ori dev. SH (400 MHz; CDCI3): 5.57 (1H, br s, NH), 3.20 (2H, s, CHpNH), 2.36 (2H, s,
CH,CO0), 2.04-1.94 (2H, m), 1.77 (2H, dd, J=13.2, 7.0), 1.62 (2H, dd, J=13.4,

6.7), 1.60-1.20 (8H, m); m/z (ES*) 387 @M + H, 97%).

15 Synthesis of compounds 9 and 10 and resolution of compound 9
" (10,60,80)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid hydrochloride

The mixture of 7 and 8 (0.42 g, 2.17 mmol) was dissolved in 1,4-dioxane (8 mL)
and hydrochloric acid (20 mL of a 6N solution), and the mixture was refluxed for
6 hours. After cooling, the mixture was diluted with water (20 mL) and washed

20 with dichloromethane (2 x 15 mL). The aqueous layer was evaporated under
reduced pressure to give a 9:1 mixture of acids 9 and 10 (0.43 g, 79%) as a white
solid. Recrystallization using ethy] acetate/methanol gave acid 9 exclusively
(0.27 g); 85y (400 MHz; d6¥DMSO): 12.3 (1H, br s, COzH), 7.94 (2H, br 5, NH»),
2.90 (2H, s, CHNHy), 2.52 (2H, s, CHhCO5H), 1.97 (2H, br s), 1.65 (2H, dd,

25 J=13.5, 6.7), 1.54-1.20 (10H, m); m/z (ES) 212 (M + H, 100%); (Found: C,
56.4; H, 8.74; N, 5.43 C19H21NO»-1HCI-0.5H0 requires C, 56.1; H, 9.03; N,
5.45%); LCMS (Prodigy C18 50 mm X 4.6 mmid colum'n, 5%-50%
Acetoniﬁ'ile/water); Retention Time = 1.53 minutes, 98% purity.




>CHOAc 1 2 ,, _ H.9 0:X NH2HCI NH 6 5 ynt hesi s of conpound 1
n- Butyl lithium (5.1 a 2.5 Msolution in hexan®s, 12.75 29w 2
added droM@ &89 a stirring mxture of nitronethane (0. 34PCRUSIB/28687MDI )
in THE (20 nL) and HWPA (2 nmL) at -78C under argon. The m xture was all owed
to warmto -60C and stirred for 1 hour. The m xture was cooled to -78C and
3 10 (0.79 g, 5.73 mol) was added. The Xture was allowed to warmto
-60C and stirred for a further 2 hours. The m xture was quenched by
addition of saturated amonium chl ori%mia %léon (5 nm). After warmng to
roomtenperature, dilute hydrochloric {J‘ m.) and ether (30 nlL) were
added. The orgaie,é 2-WasinorBSRF-Staithdraideh DOy IRALRR U id R)EB6CHIGHRIe! Ur t her
extracted with (e(t her ( (x 25 ). ? ﬁ?‘S conbljr%gj(’jﬁorganlc fracqtlons? wer e
washed with brine, dried (MySH), and the solvent was evaporated under
reduced pressure. aphegh, (Si Q2 at ane/ et hyl
acetate, 95:5) to 0. 50 ¢.43} M
R f (heptane/ et hy : : A (C
(NO2), 1379 (NX2); SH ﬁ400 M—Iz CDClB 4 45 (2H, s, CH2N02)3 20 ¥0326 (1H
s, OH), 2.04-1.95 (2H, "M, 185180(4Hn’) 164124(8H1\n’). 20 April

2004 WO 01/ 28978 PCTI USOQ 28687 -30 Synt hesis of conpoundl m xture of 1
(0.50 g, 2.49 mmol) and concentrated sul phuric acid (1 drop)was heated to
50C in acetic anh drlde(l m.) for 5mnutes The m xture was allowed to
cool and then paftiy Srercojie
ether [|ayer wag \ent was
evaporated unde P z S C
8299 as a colorless ogl; R f (heptane/ethyl acetate, 9: 1) Og4 44
vmax(film/cm1 1739 (C—O) 1551 (NO2),

5 Synthesis of compound 1

n-Butyllithium (5.1 mL of a 2.5 M solution in hexanes, 12.75 mmol) was added
dropwise to a stirring mixture of nitromethane (0.34 mL, 6.3 mmol) in THF
(20 mL) and HMPA (2 mL) at -78°C under argon. The mixture was allowed to
warm to -60°C and stirred for 1 hour. The mixture was cooled to -78°C and 3

10 (0.79 g, 5.73 mmol) was added. The mixture was allowed to warm to -60°C and
stirred for a further 2 hours. The mixture was quenched by addition of saturated
ammonium chloride solution (5 mL). After warming to room temperature, diiute
hydrochloric acid (10 mL) and ether (30 mL) were added. The organic layer was

| . separated, and the aqueous layer was further extracted with ether (2 X 25 mL). The

15 combined organic fractions were washed with brine, dried (MgSQ4), and the
solvent was evaporated under reduced pressure. The residue was chromatographed
(8102, heptane/ethyl acetate, 95:5) to give the nitro-alcohol 1 (0.50 g, 43%) as a

white solid; R (heptane/ethy! acetate, 9:1) 0.14; vipax(CHyCly)em-1 3424 (OH),
1548 (NO2), 1379 (NO2); 8y (400 MHz; CDCl3): 4.45 (2H, s, CHoNO»),
20 3.26 (1H, s, OH), 2.04-1.95 (2H, m), 1.85-1.80 (4H, m), 1.64-1.24 (8H, m).



1375 (NCR); SH (400 Mz: 3): 4.88 (2H, s, CH2N®) 38-2. 00 $8H n,
2.07 (3H, s, MeCO), 1.62-1"%2 (6H ). 10 Synthesis ofEomo@oAml PA84ssi um

met hoxi de $000628978 2. 04 mmol ) in nmethanol (3 nmL) was added pgdiQREI/Egsi 0 a
stirring solution of 2 (0.49 g, 2.04 mvol) in nmethanol (5 nL) at O0C After
10 minutes, the mxture was partitioned between ether (100 nL) and water
(50 mL). The ether layer was washed wi t h-3%ine, dried (MgSH) and the 15

sol vent was e Qﬁé}se‘q'déﬂgﬁ; educed pressure. The residue was

chr omat ographe (ST tane/ether, 98:2) to give the nitro-al kene 3
(0.21 g, 57% as a pale vyellowoil; R f (heptane/ ethyl acetate, 8:2) 0.54;
vimex(fi 1n) / cmA migng: ¢fd €9 ¥g 2. %@mql}mqonmmm(dmmhmsucmwrmwascoms)

(7 1&2 éé,‘j qU| %atgif tOIS@’C ig l\ﬁ)zét&]'ly%ln%e ({ mL')_| ﬁ:)rdéj mmutes %’ge nnxture was allo)\a:rcd2 90

(1h, . o it CIN ﬁﬁ‘%ﬁ?&é&%ﬂ%@“éﬁoﬁkﬁﬂ% B UL B ot 5

1.22 mmél) |n1ME“(aQ“ﬁﬁl)e dugdlrigd (MgS©a) tandahe srﬂventmges@ouued)n of

l'ithi umbls(trlrrethglsu yl)yamde (1,22 nL of a |l Msolution in 25 THF, 1. 22
mol ) at - 78Cunddpduced pressue te givechemimoranetara2 (049 ¢, 82%) asl6cotomésk oili n THE
(1 m) was ad m Xt u was stirred for, 2 hours. The m xture was

and,th
quenched by agd%?me@ﬁh é’PEFP‘&! éﬁ)QMDYmaxﬁﬁéfﬁpfémlldU@(ﬂQﬁiQ)nlf(ﬁ (Ngz)and
20 Apr i1 2004198 8\1@@%@5@%%?@5@& B S SN Db L ),
hydr ochl ori c ' 1 S organic | ayer was separated, and
t%e aqueous IZ&Z%&@ A?%?ﬁ 622?‘9?2@# “Wi tﬁ et her %/2 x 10 m_)p The
conbi ned organic fractions were washed with brine, dried (MgS™), and the

sol vengwas ey 6fcolafehnd gduced pressure. The residue was
chr omat ographe gﬁ% ?52 Bﬁep‘?gne/ ethyl acetate, 99:1) to give the

. nitro-ester 4 (0.13 g, 419 as a colorless liquid;, Rf (heptane/ethyl
acet ate, 9: 1) Potagsum methqide (6 1 Tgr2104 iitol) in methanol (3 mL) was added

dropwise to a stirring solution of 2 (0.49 g, 2.04 mmol) in methanol (5 mL) at
0°C. After 10 minutes, the mixture was partitioned between ether (100 mL) and
water (50 mL). The ether layer was washed with brine, dried (MgSOy4) and the

15 solvent was evaporated under reduced pressure. The residue was chromatographed
(8i02, pentane/ether, 98:2) to give the nitro-alkene 3 (0.21 g, 57%) as a pale

yellow oil; Rf (heptane/ethyl acetate, 8:2) 0.54; vrna,.{(ﬁlm)/cm'l 1643 (C=0C),
1509 (NO2), 1342 (NOy); &y (400 MHz; CDCl3): 7.12 (1H, quin, J=2.0,
CHNO»), 3.01 (1 H, ddt, J=20.5, 8.0, 2.1), 2.90 (1H, ddt, J=20.5, 7.3, 2.1),

20 2.54(IH,ddt,J=17.8,7.1,2.0), 2.43 (1H, ddt, / 17.7, 5.6, 1.9), 2.21 (1H, m),
2.12 (1H, m), 1.60-1:24 (8H, m).

Synthesis of comp-ound 4

Ethyl acetate (0.12 mL, 1.22 mmol) in THF (2 mL) was added dropwise to a
stirring solution of lithium bis(trimethylsilyl)amide (1.22 mL of a 1 M solution in
25 THF, 1.22 mmol) at -78°C under argon. After 20 minutes, 3 (0.21 g, 1.16 mmol)
in THF (1 mL) was added, and the mixture was stirred for 2 hours. The mixture
was quenched by addition of saturated ammonium chloride solution (3 mL) and
allowed to warm to room temperature. The mixture was diluted with ether .



(C =0, 1547 (NO2), 137@NO2); SH (400 MHz; CDC13)g@4. 73 (2H, s, CHN®R),
4.14 (211, q, J= 7.1, PMe), 2.58 (2H, s, CH2 t), 2.@PApi2004
1.71-1.66 MAOM401/28P78 1. 60-1.24 (8H, m), 1.26 (3H, t, J= 7.2, BO/TSDEBEVE) ;
nvz (ES+) 270 (M + H, 100% . Synthesis of conpound 5 4 (0.122 g, 0.45 nmol)
i n met hanol (40 nL) was shaken over a ca_tsil ytic anount of nickel sponge’
cat al yst under a hydrogen atnosphere (60°Psi, 30C) for 6 hours. The

m xture was fi(20 eilgdnddiuit hgdsohleeiotacidq$ s eMapaisaidded, Ihd D gdneclga0vay essur e
15 to give am no-ester Sh(0.084 g, 96% _ as a white solid; vmax(filnm/cm1l
3228 (NH), 168pargied,andfhe agueousJayqpwas fexthersytragged withpther 62 x40 mi), The. 34
(2H, s, CH2N ( : . 10-.1..98 (2K N H, dd,
J=13. 2, 7.1),%Tb&aﬁﬁéﬁﬁcuf%%g%%?’g’fé%‘éﬁ“ﬂ% ,gw‘!)’a‘@ hesis of
conmpound 6 20 PWANpy i =, 2 < aAGEL ' 983 g,
0.43 mmol ) Was:S gﬁgﬁ%%&#ﬁd%?g%%%i%ﬁg P%g&ﬁlyyéal)ﬁaﬁg ra%g Iglgfog’réé’glf (8 nL
of a 6NS5sol ut i(Bif)y, heptant/athyd acttate, 9% 1 )wasgive fHewied-efter 4 50.0D g 1% Pas 1

cooling, the mxture was diluted wth water (20 nL) and washed with

di chl or onet haweloflessdiquid; Re)(heptie/ahylecttate, DAY 013213, SAYeAt Eg73nder
reduced pressure to give the acid 6 (0.097 g, 91% as 25 a white solid.
This was recr y€=0D), 1541(NO3) 4378 (NO, ) Spf @00 ML CIDCl3)i 278 (24¢, ure 10
(0.057 g); 8H (400 MHz; d6-DMBO): 7.90 (2H, br s, NI—312), 3.02 (2H s,
CH2NH2) , 2. 43 QIBNO®, 4.GHRHREHY = 210000 CHo Me), 258 B3, CERCQ4R), m); mz WO
01/ 28978 20 April 2004 PCTIUSQQ 28687 -32- (ES+) 2,12 (M + H,, 100% :; LCMVS
(Prodi gy C18 8@7@Hxm 1671hi68 (413) makrl .60-3 RAXBBL md.ck-2m(3H,it) £+ W2, er ) Retenti on

;_i, gg, ;é?(l:z% ,Tm 9%%%%?@ Eéé‘]hﬁlég?g"@(; )-aceti'c acid hydrochl oride

OH/ Ovs r -Br |
Synthesis of compound 5§

4 (0.122 g, 0.45 mmol) in methanol (40 mL) was shaken over a catalytic amount
~ of nickel sponge catalyst under a hydrogen atmosphere (60 Psi, 30°C) for 6 hours.

The mixture was filtered and the solvent was evaporated under reduced pressure

15 to give amino-ester 5 (0.084 g, 96%) as a white solid; Vyax(film)/cm-1 3228
(NH), 1665 (C = 0); 81 (400 MHz; CDCl3): 5.49 (1H, br s, NH), 3.34 2H, s, -
CHzNH), 2.25 (2H, s, CH»CO0), 2.10-1.98 (2H, m), 1.77 (2H, dd, J=13.2, 7.1'),
1.65 (2H, dd, /=13.2, 6.8), 1.62-1.20 (8H, m).’

| Synthesis of compound 6

20 ~ (2-Aminomethyl-octahydro-inden-2-yl)-acetic acid 5 (0.083 g, 0.43 mmol) was
dissolved in 1,4-dioxane (2 mL}) and hydrochloric acid (8 mL of a 6N solution),
and the mixture was refluxed for 5 hours. After cooling, the mixture was diluted
with water (20 mL) and washed with dichloromethane (2 X 15 mL). The aqueous
layer was evaporated under reduced pressure to give the acid 6 (0.097 g, 91%) as

25 awhite solid. This was recrystallized using ethyl acetate/methanol to give pure 10
(0.057 g); &gy (400 MHz; dg-DMSO): 7.90 (2H, br s, NH»), 3.02 (2H, s,

CHyNHy), 2.43 (2H, 5, CHyCO,H), 2.00 (2H, br s), 1.53-1.24 (12H, m); m/z



2 32 E COREt CO"=-2 7B 6 CO2H NH2-HCl 5 7A Sygihesis of c_ongound 1
8 i 5 Lithium alum numhyd™-de (69.4 nL of a 1 M sol on i n 28tApsk 20H 4
nmol ) was wadaiesosr opwi se to a stirring solution of PCT/US00/28687

ci s-cycl obut ane- 1, 2-di carboxylic acid (5 g, 34.7 nmmol) in THE (60 nL) at 0C
under argon. The m xture was allowed to ,10 warmto room tenperature and
stirred for 16 hours. The m xture was co'c} ed to O0OC and quenched by careful

addi.tion .of . v A3 , IEY Gl |yt i . of a 15% w'v
sol ution), a\rll\?@F tz(elr% %H?’%E?%gm&’%? %g%s@%ﬁ‘gg%ﬁd%’nut es, and
the preci pit ab%-9@% Aceraneilt/ witef) RéteioroTime €. 13 Qhiveres, IO‘O%ptﬁ'H?por at ed
under reduced pressure to give the alcohol 1 as a colorless oil 15 (4.0 g,
98% ; SH (400 MHz; CDC13): 3.85 (2H, m), 3.6 (2H, m, 3.2 (2H, s), 2.7 (2H,
m, 2 (2H m; 1.55 (2H m; 8C (400 gtEMPERE3): 63.15, 37.83, 20.40. 20
April 2004 WO 01/28978 PCT/ US00128687 -33 Synt hesis of conmpound 2 Mesyl
chloride (6. 2(kL30,30)(E-Aminometl-tacirde[3P:Apeptsyl)aceticstcid hydrocldatide | on of

1 (4.0 g, 34.4 nml OIi-In di chl ororretokﬂilsne (150 nmL) at -40C under argon.

Br
—— —_— —_— O
OH OMs Br
1 2 3 4
CO,Et ' CO,Et 025
. e 4 e S
7B 6 5
+
0
CO,H
NH -
kel “—NH,HCl
5 7A 8
‘Synthesis of compound 1

Lithium aluminum hydride (69.4 mL of a2 1 M solution in ether, 69.4 mmol) was
added dropwise to a stirring solution of cis-cyclobutane-1,2-dicarboxylic acid
(5 g, 34.7 mmol) in THF (60 mL) at 0°C under argon. The mixture was allowed to
10 warm {0 room temperature and stirred for 16 hours. The mixture was cooled to
0°C and quenched by careful addition of water (2.7 mL), sodium hydroxide
solution (2.7 mL ofa15% wi/v solution), aﬂd water (8.1 mL). The mixture was
stirred for 15 minutes, and the precipitate was removed by filtration. The solvent
was evaporated under reduced pressure to give the alcohol 1 as a colorless oil
15 (4.0 g, 98%); 651 (400 MHz; CDCl3): 3.85 (2H, m), 3.6 (2H, m), 3.2 (2H, 5),

2.7 (2H, m), 2 (2H, m); 1.55 (2H, m); S (400 MHz; CDCl3): 63.15, 37.83, 20.40.



Triethylanmine (12.0 nL, ¢ O nmol) was then added wi se, and the mixture
5 was all owed to warm sl y to roomtenperature. A™er stir Z0fprij 30046
hours, the WaP%2897®& was quenched by addition of dilute hydrechississsci d
(50 mL). The organic |ayer was separated, and the aqueous |ayer was
further extracted wth dichl oronethane ( x 50 nmL). The conbi ned organic
fractions were washed with brine, dri ed MyS™), and the sol vent was
e_vaporajt ed un@mthaiusfadnpoaad® €. 10 The residue was chronmat ographed
(Si @2, heptane/ethyl acetate, 6:4) to give the nesylate 2 (6.1 g, 73% as

whi t lid; Rf t 1:1) 0.18. SH (400 MHz; CDC13
Z 3 '(43 S?rjl Moy %@Rﬁh nﬁeﬁwig%?éfqggﬁﬁwazaéf ﬁ0pmsetqasnmsolut§ono£c(4oz)
MHz; CDC13 7 t d 3 15 ,
Anhydr ous |)I tﬁ?(j r30:ir;1‘ %@Ozﬁgdééﬂm%%f% %%ﬁﬁ&é&ﬁ%@ Mstirri ng
mxture of 2T(r&ﬂ%ammelmGMB)Ommmalé&ﬁdmapwdwaﬁdﬂfegﬁ&nﬁed the

m xture was refl xed for 2 gg After cooling, the acetone was
B

evapor ated und&s Bﬁ'ﬁéé‘ﬂw"w ¥ topm temperaise. d\fier wirringke b6 hontis,thet her

(50 m), wash éfp%, he sol vent
was evapor at egqﬁ%%r a!’g%ééglé 0@%@2@&2&%&?@%&%@%@@ @ﬂﬁ t ogr aphed
(Si @2, hept anermiqdayqomsaemraﬁa, dnfl thoaqugovelayéronva farther etracted B0 9, 86%)

013 * 578 Hiine Bt 355, HciShEA Sy b wophadiwits (55|
Sc(400 M+z; )dnea%Mée si%z%e 3&%&@“ de%?@@fuﬁeg%m .@%4 25 To a

cool ed (OC) suspensi on of ot assi um

| t ‘
(previaosly wakbesdidhe wmﬁrdfﬂétbgrﬁﬁiﬁdemﬁ)% 'Heplafid/ERPY £k %ftéfj %?Qttﬁgﬁ’t Ly Orret hyI

added, under an -argon atnosphere, a solution of~ net

sul f oxi de 20 Apsllre 2064 J\P3%)/a38WHiteRETA UEPREpRRIdhy 13ffbeta€e1131§ 08, § ﬁ

13.04. ol , previously. dried over nol ecular sieves for 3 hours)
t et r ahydr of ur 64000dHa1 CDEY3): 4.3 (HHum), 303 6H,3),12.9 (21 rﬁpfzﬂszﬂ)hﬁs (§H
m nutes, a sol utlon of 3 (3.17 g, 13.12 mml) in THE (2 nL) was added, at

0C, over 1 hom; Sc(AMMHza€D@R): 695113 245y5S5.2821.00] | owed to warmup to room
t enperature and was

Synthesis of compound 3

15 Anhydrous lithium bromide (10.6 g, 121.8 mmol) was added to a stirring mixture
of 2 (5.95 g, 24.4 mmol) in acetone (50 mL) under argon and the mixture was
refluxed for 2 hours. After cooling, the acetone was evaporated under reduced
pressure and the residue was taken up in ether (50 mL), washed with water
(50 mL), brine, dried (MgSOy), and the solvent was evaporated under reduced

20 | pressure; The residue was chromatographed (SiO», heptane/ethyl acetate, 95:5) to
 give the dibromide 3 (5.36 g, 86%) as an orange liquid; Re (heptane-ethyl acetate,
8:2), 0.82. 87 (400 MHz; CDCl3): 3.6 (2H, m), 3.45 (2H, m), 2.85 2H, m),
2.1 2H, m), 1.7 H, m; 3¢(400 MHz; CDCl3): 39.70, 33.79, 23.95.

Synthesis of compound 4

25 To a cooled (0°C) suspension of potassium hydride (1.58 g, 39.5 mmol)
(previously washed 3 times with pentane) in tetrahydrofuran (22 mL) was added,
under an argon atmosphere, a solution of methyl methylthiomethyl sulfoxide



5 stirred overnight. The ture was quenched by addi.’on of aqueous

amoni um chloride (6 i, % . After 10 minutes, the"®olid REANH PG ed
of f and t h\WOrQ1I289%te concentrated. The resi due was taken upci/usei2sesr (20
m.) and 9N sulfuric acid (0.05 nL) was added. After stirring for 30 hours,
saturated sodi um hydrogen carbonate was g_ dded. The et her phase was
separated and concentrated to 5 nL. -10 % turated sodi um hydrogen sul phite

(1.5 g) sol ut(lommlasmdeﬂnaln r@msmdﬁddr@erﬁlbldcﬁﬁﬂsi%%s1%93% ash - The
phases were se ara . The ethereal phase was stirred for further 30

mnutes with ? P ra ol avsrHyhausghtterstingng fos afortier)) mistutasi an.  The

Ptsous. sodi ufg ﬁfyﬂ*r O B & 3 R B B R A B Tt her
phase 15 was Thé macﬁa@ﬁ%em tRMPAIRFWAIdEE veHRAlp tggcdétﬁeémgéﬁﬁéy&?d HQs 9i ve 4

as a yell ow |IC]UId (0.16 199 . SH (400 MHz;
2.15-2. 35 (6Hptirpd OVCIm Tngmmlre wisrquenched byfa raquanisramnmam

hosphonoacet 0 a W se.t o Ski.rrin 20
Do oa’ o PUEHAS(R thsvel A TR e LGB BAIAS B Rty iltid 19
mmol ) in THE écﬁlcaih&ated TQA@ttﬂiﬁl&rwﬁrtGlﬁHh upfintetlier 90 ML) 4h@ ON didfusieacid (0. 16 g,
1.45 mol) s added dropwi se. The m xture was allowed to

warm t o room nﬁﬂ?ﬁt}mﬁﬂ qr@%ﬂh@%ﬂl@te&m@m hgdrogen was added
and the m xt t gam o
fractions wet%a?bv\?as e gg(%dw&t-ﬁgbégléﬁ hand %Srsl%g &?ﬁce%ne soﬁgéﬁ{‘

evaporHl ed urSimratedchodish hysiregesu sulphitEi(E. 5re) sbhition was addltfdmtthah&ﬁhw ( SI

hept ane/ et hyl .acet.at 95: 5 0 ive the ester 166 g, 0.92 mmol, 646
aspa col or | Z fa %]_p%g) ;d;&phzgcs were separated. Tl?e étgereal phase was stirred &

CDC13): 5. 9(I , 2.3
o Zj) 2( 1?0%%&%?Huﬂltes3wﬁ§ﬁ%ﬁh@tcd?sc%gﬁﬂh o%eﬁﬁl%l?ﬂgé %Eﬁé%@i% 20

169. 51, 166. 9sThephases weewa@ect@l the cabf;ct@tsampussmes weredfzaptl Wh 14.44. 0
20 April 200%\4‘&&%%&7 ﬁycf it %‘? 5&‘93 and extracted with cther. The ether phase

15 was dried (MgSOy) and evaporated under reduced pressure to give 4 as a yellow

liquid (0.16 g, 11%). 8y (400 MHz; CDCl3): 3.0 (2H, m), 2.15-2.45 (6H, m),
1.65 (2H, m).

Synthesis of compound 5§

Triéthyl phosphonoacetate (0.32 mL, 1.61 mmol) was added dropwise to a stirring
20 suspension of sodium hydride (0.059 g of a 60% dispersion in oil, 1.47 mmol) in
THF (2 mL) at 0°C under argon. After 20 minutes, ketone 4 (0.16 g, 1.45 mmol)
in THF (1 mL) was added dropwise. The mixture was allowed to warm to room
temperature and stitred for 16 hours. Water (5 mL) was added and the mixture
was extracted with ethyl acetate. The combined organic fractions were washed
25 with brine and dried (MgSOy4). The solvent was evaporated under reduced

pressure. The residue was chromatographed (SiOp, heptane/ethyl acetate, 95:5) to
give the ester 5 (0.166 g, 0.92 mmol, 64%) as a colorless oil; 57 (400 MHz;
CDCl3): 5.9 (1H, 5), 4.2 (2H, q), 3.15 (1H, d), 2.9 (1H, m), 2.8 (1H, m); 2.65 (2H,
m), 2.3 (1H, d), 2.15 (2H, m), 1.5 (2H, m), 1.3 (3H, 1); 8¢ (400 MHz; CDCl3):

30 169.51, 166.98, 113.37, 59.62, 43.23, 38.79, 38.45, 36.20, 25.62, 24.95, 14.44.




Synt hesi s of conmpound 6 dater 5 (0.152 g, 0.84 mml gl nitromet hane (0.092
m., 1.7 mmol), and tetr but yl ammoni um fl uori de (1993 ni of 28 AprkRe@ uti on
in THF, 1.08B04nes9¥8 were heated to 65C in THE (1 L) for 4 bopwSeo/5be

m xture was allowed to cool, 5 diluted with ether (30 nL), and acidified

wi th 2N hydrochloric acid (5 nmL). The organic |ayer was washed with brine,
dried (MgS™4), and the solvent was evaporated under reduced pressure. The
residue was chr gyithgisdeothgodn@®s heptane/ether, 95:5) to give
nitro-ester 6 (0,085 g, 0.35 mml, 41% as a colorless |liquid; SH (400
MHz; CDC13): 4.% 2H s), 4.15 (2H,  q), 2.75 H bs), 2.7 (2H, 10 s),
2-3-(2H, m: 2. S%ezﬁ,(Onlﬁ? 21084 nemﬂlmﬁpmﬁmé@% ml.; 1.3 @upalOaniditiztra-CDCL3) :

171. 48, 79.68, : 4. 15 : . 25. 76 28. nt hesis
of conpounds 7Aq%rt?§ B ﬂl}#?gué&%@%ﬁb%&éﬁsg%fﬁaﬁ }1%?1%9 &f (10

m) was shaken dweatedo 656 inl THF (1 mill)fortd Infurs Theehixkie RAS allewad tdoolinder a

hydr ogen at nosphere (50 Psi, 15 30C) for 12 hours. The m xture was

filtered, =and tNéu%lwgh%méﬁéoéﬂép@%@ﬁe@mrﬂfhﬂdrce!doqmersié(ﬁllen[goﬂqp'hve a
1 Xt f T7act ' . . it id. Thi
s Used i ¢ hout Tt RS BB DREEhRG b ddtatbraio e seifedtashos o of
conpound 8 20 7gvaRfatéBubder tatudid Wetsirdl iR {eéf&&k %?sﬁﬁé&ﬁ;ﬁ%@#@ﬁé@@@';}’ (2 m

of a 6N solution), and the m xture was refluxed

cool i ng, sol venheptase/emanos3) ﬁﬁgiv@ﬁﬁﬂeﬁafh@mtsr%%oi,m?age‘é%atcBFciﬂ%Sé d as
thyl hanol to

a white solid. This was recrystallized using e acet at e/ et

give pure 8 (0. bauidydH{4¢0 ; CLI¥g): 4. 5@ H, 4h 6. MH2H, 3,375 @H, Bs), 25 (2FR. 85
(4H, m+ s), 2.35 (32H m, 2.1 (214,@32, 25 1.75 (4H, m. SC (400 MHz;
D20) : 167. 9 " 46. 842-343Hg0); 23 (3H, m)d. 4E3en)08.15 (3H, 916¢ (400 ¥MBER+TDTE): (M +
H 100%. 0 O 29716??49580%{4)5%\05 01128978 PCTI US00/ 28687 -36- EXAMPLE 7

0.10, 44.15, 41.06, 37.36, 25.76, 14.28,

Synthesis of compounds 7A and 7B

Nitro-ester 6 (0.076 g, 0.31 mmol) in methanol (10 mL) was shaken over a
catalytic amount of nickel sponge catalyst under a hydrogen atmosphere (50 Psi,
15 30°C) for 12 hours. The mixture was filtered, and the solvent was evaporated

under reduced pressure to give a mixture of lactam 7A and amino-ester 7B
(0.05 g) as a white solid. This was used without further purification and
characterization. '

Synthesis of compound 8

20 7A and 7B (0.05 g) were dissolved in hydrochloric acid (2 mL of 2 6N solution)
and the mixture was refluxed for 4 hours. After cooling, solvent was evaporated
under reduced pressure to give the acid as a white solid. This was recrystallized
using ethyl acetate/methanol to give pure 8 (0.045 g, 0.2 mmol, 64%); 5y

(400 MHz; D70): 3 (2H, 5), 2.85 (4H, m + 5), 2.35 (2H, m), 2.1 (2H, m),
25 " 1.75 (4H, m). S (400 MHz; D>0): 167.5, 46.64, 43.89, 42.03, 40.89, 36.08,
23.91. m/z (ES) 184 (M + H, 100%).



()-(la, 5(3) (3-anen, onet - bi cycl o[ 3. 2. 0] hepty-3-yl ) gasceti c acid
hydrochl ori de EJ'r--OH 1231 CO1& COREt "0' > N@prip20et 7A
Synt hesi s wio@espgund 1 6 8 5 5 Lithium al um num hydri de (1%1%865928%;7 alM
solution in ether, 134.8 nmol) was added dropwi se to a stirring solution
of cis-cycl obutane-1, 2-di carboxylic acid (9.71 g, 67.39 mvol) in THE (120
mL) at OC under argon. The mixture was -@Ptowed to warmto roomtenperature
and stirred.for.16 hours...The mxturmﬁr c;r.xigl ed to 0C and quenched by
careful addition of water (5.2 nil) r¥1 hydr oxi de solution (5.2 nL
of a 15% w v &kt SB) (3-anitomaist-bcyblof3. nb]hegﬁhs.ylmgé&w &lemlﬁgdxééméfié’é for
he so

15 mnutes, and the precipitate was renoved by filtration vent was

evapor at ed under #€d0Hed pre/ﬁktmuy ve the ol f as a pale yellow .
oil (6.73 g, 47.p4 mol _§ SH (400 Wz 13): 3.8F (¢l , 3.6 (2H,
m, 2.9 (2H $.2.7 (2H m (2H, L(2H  m o 150y géls of

9

conmpound 2 I\/bsyl st @Hi de (29. 3 'n=|-:0M§73 8 mml'7fvﬁl's added dr'épwise to a’
stirring solutiong of 1(8 85 @ 75.8 nmol) i. dlchloronetQane(SOO m.) at
-40C under argon. 20 April 2004 WD 01/28978 PCT/ US00/ 28687
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Synthesis of compound 1

5 Lithium aluminum hydride (134.8 mL of a 1 M solution in ether, 134.8 mmol)

was added dropwise to a stirring solution of cis-cyclobutane-1,2-dicarboxylic acid
(9.71 g, 67.39 mmol) in THF (120 mL) at 0°C under argon. The mixture was
~ allowed to warm to room temperature and stirred for 16 hours. The mixture was
_ cooled to 0°C and quenched by careful addition of water (5.2 mL), sodium
10 hydroxide solution (5.2 mL of a 15% w/v solution), and water (15.7 ral). The
mixture was stirred for 15 minutes, and the precipitate was removed by filtration,
The solvent was evaporated under reduced pressure to give the alcokol 1 as a pale

yellow oil (6.73 g, 57.64 mmol, 85%); 8f1 (400 MHz; CDCl3): 3.85 (2H, m),
3.6 (2H, m), 2.9 (2H, 5), 2.7 (2H, m), 2 (2H, m); 1.55 (2H, m).

15 Synthesis of compound 2

Mesy] chloride (29.3 mL, 373.8 mmo!) was added dropwise to a stirring solution
of 1 (8.85 g, 75.8 mmol) in dichloromethane (500 mL) at -40°C under argon.



-37- Triethylam ne (63.%, 454. 4 mmol ) was then hod dropwi se, and the
m xture was allowed to Warmslowy to room tenperattre. Aft&0Anrril200hg for
16 hours, t'W@ILA¥%Bure was quenched by addition of dilute hydrwshimessc acid
(100 nL). The organic |ayer was separated, and the aqueous |ayer was
further extracted with dichloronethane (2, x 100 nL). The conbi ned organic
fractions were washed with brine, dried TMJSO4), and the sol vent was

evapor at ed undEriethyldmired 68 derak 4 $4.4 mbhel) W&éﬂﬁddﬁ%@ﬁ%ﬁ%‘éﬂhﬁ%@gg e S: 2,
nmol |

hept ane/ et hyl acetate,, 6:4) t ive the nesylate 2 (715. , )

775() as a \M¥1i t‘@ass%ﬁ%"ﬁf* t%ﬁ’ﬂ)(fmgm%mi? f@ﬁt@@}Pergt@ieOA@@I-étmg f@%éhpﬁfd,ﬂm, 2.05
2H, . 1.8 (Ritur®w 1S: nhy.dr Lt.Ri um brom de
Ezs g,m 287.3 Erm)l) magﬁgﬁlc?’éﬁhtbg%gagﬁ’r°??ﬁﬁg)‘8ﬁ?g‘i"ﬁﬁgﬁ&“&gﬁﬁ%‘i&ﬂ& 57.4
nmol ) i n acet ongarid Byenwys sepdeatedy agdthe agoebus ayefivet Rirtheyesiractediviigxed for 2

and the T esi adichipemtash G5 T ek dhe Caibines preoniadrastions whrenessbed wEh( L00
ressure to giime aa i sORydnd HE SR Rls ARor ARG el i oo
liquid: 8H Mtz waD B3 . e . , 1.6
('2&?' m . Synt ﬁ?sé?g of ‘gorrpou%lgt% igégtsclgg? %CCF%}(D g%?‘%ﬁ%ep%&h’s?@n&%‘&p a?si um

hydri de (1.08 npsyldi (U589 &, 533 mnbl) 37%)%H avaanadd; & M ne) in
THE (15 nl) was added, undéer an argon gt?&rrgspher e,la’asl'slmion’gm%?hyl

net hyl t hiromet By0 (634 ini)o2i6d2H| th) R 05(2H Gnf)2.82Bl, m)Pr evi ously dried over

nol ecul ar sieves for 3 hours) in THE (2 nL) over a period of 1 hour. After
stirring for a further 30 minutes, a solution of 3 (2.16 g, 8.93 mmol) in
THE (1 19) waSynthssis of gempeundder a period of 1 hour. 25 The reaction

m xture was then allowed to warmup to roomtenperature and was stirred

overnight. Th di t ion_ of eous .anmmnj um
chloride (6 ni, g%%/)oug.ﬁgter %g mrt%%fg?sls.,a:}d eopo‘lv?soaqﬁﬁgl&f?wg&“me%d t he
filtrate condéh.B4geill.4 Fireol) sacktime(@50 magaﬂddmrg'dmf ahdBe niigfirdivhs and SN
sul furic acid 06‘9%5;21% wag%?ddedr After stirring tor 30 hours, saturated
sodi um hydr ogﬁ‘?ﬁﬁlﬁ ouss ayiter cooling, the acetone was evaporated under reduced
pressure, and the residue was taken up in ether (100 mL), washed with water
‘15 (100 mL), brine, dried (MgSO4), and the solvent was evaporated under reduced

pressure to give the dibromide 3 (13.5 g, 55.8 mmol, 97%) as an orange liquid; Spy
(400 MHz; CDCl3): 3.5 (4H, m), 2.45 (2H, m), 2.05 (2H, m), 1.6 (2H, m).

Sylithesis of compound 4

To a cooled (0°C) suspension of potassium hydride (1.08 g, 27 mmol) (previously

20 washed 3 times with pentane) in THF (15 mL) was addcd, under-an argon
~ atmosphere, a solution of methyl methylthiomethyl sulfoxide (0.93 mL,

8.92 mmol, previogsly dried over molecular sieves for 3 hours) in THF (2 mL)

over a period of 1 hour. After stirring for a further 30 minutes, a solution of

3 (2.16 g, 8.93 mmol) in THF (1 mL) was added, at 0°C, over a period; of 1 hour.
25 The reaction mixture was then allowed to warm up to room temperature and was

stirred overnight. The mixture was quenched by addition of aqueous ammonium

chloride (6 mL, 25%). After 10 minutes, the solid was filtered off and the filtrate

concentr_ated. The residue was taken up in ether (20 mL), and 9N sulfuric acid

(0.03 mL) was added. After stirring for 30 hours, saturated sodium hydrogen



WO 01/ 28978 PCTI USOCO 2868 38- carbonate was added. e ether phase was
separated and concentrated to 5 nL. Saturated sodiu dr oge2® Anril P4 e
(1.5 g) soMf¥I8%s added and the mixture stirred for 30 PETUSERssFhe
phases were separated. The ethereal phase was stirred for further 30

m nutes with a saturated sodi um hydrogen,gul phite (0.5 g) solution. The
phases were separated and the coll ected égueous phases were treated with

agueous -sodi- umﬂbxodatexvaﬂeddéii The c2R¥phA8 WS ¥égartt®thd\dnlemtiEd t oSTQﬁL et her
phase was dr| ed (tl\/g and the sol vent was evaporated under reduced
pressure to %d“ém?é’ dragsn selgbitei(1c De)splutipn wavgddednd t@anivkre CDC13) :

Triothyl pﬂ%sp on%af‘cfé?ge?%ea%éa%ﬂ s g s RS S P e &
stirri ng suslﬁcﬂrfsrthcrmmsmhywtmd&d(sﬂdﬂﬁﬂhﬂh@éeﬁuﬁﬂﬁﬁ:% SRH's8hu@Bnl N OF I,
1.29 at B% der ar on After 20 'm nutes, ketone 4
(0. 141 - 1 zéhﬁgg?ﬂ}” VeHF Sepprat qe’é)ﬂ%g legted éﬂuWMEWemﬁeaﬁtd(mthe was

[ dt 16 t 5
211 oued t o vebgldeds SAREIRHRTRASHL AREIUIALES iR PRULG MALET (

fractions wer wamdﬂhbegSOm) dnd the selwentavdsestapdrifg®ider rédikced prossire tyas
evaporat ed under reduced pressure. The residue was chronat ographed (SI

hept ane/ et hy|glargét@taerellgwla)nd@bﬂ\glsm 813 (400 MHA) CDCA3p.2.29(4H, . 40%
as a colorless ail; ,g MHz; CDC13): 5.85 (1H, s), 41(2H 2 ) 3.1
(1H, d.d), 2&Q(€IJIH11),d1 {2Hamp (2H, ), 1.75 (2H m), 1.4 (2H m, 1.25

(3H, t); SC (400 MHz; CDC13): 170.53,166.57, 115.13, 59.62, 47.06, 45.69,

39 89, 37. 24, 92 28 17, 44. Synthesis of conpound 6 Ester 5 (0.09
g, 1‘rlrm)l) S’Fﬂ%f’ I51155 ml[, 1.02 mmol), and tetra 25
butyI ammoni umfluorlde (0 61 m. of a 1 Msolution in THF, 0.61 mMmmol) were

heat ed to 65CTrigth oiib |
G Tutod o t bt ey prosdhotbicctite (Ghohan) ?31%‘?‘**”#%‘9%‘!%?8%%??’%8@%2%)

The organi c JUARREE! %Sﬂﬁmdmﬁlﬁo 852 g@faéﬂ’Ve@istngmil;) ¢il,anZP timeolinl vent
was 0 THF (2 mL) at 0°C under argon. After 20 minutes, ketone 4 (0.141 g, 1.28 mmol)

in THF (1 mL) was added dropwise. The mixture was allowed to warm to room

15 temperature and stirred for 16 hours. Water (5 mL) was added, and the mixture
was extracted. The combined organic fractions were washed with brine z;nd dried
(MgS04). The solvent was evaporated under reduced pressure. The residue was
chromatographed (SiO2, heptane/ethyl acetate, 95:5) to give the ester 5 (0.092 g,
0.51 mmol, 40%) as a colorless oil; 3 (400 MHz; CDCl3): 5.85 (1H, s), 4.1 (2H,

20 Q) 3.1 (1H, d.d), 245 (1H, d.d), 2.2 (2H, m), 1.75 (2H, m), 1.4 (2H, m), 1.25 (3H,
t); 8¢ (400 MHz; CDCl3): 170.53, 166.57, 115.13, 59.62, 47.06, 45.69, 39.89,
37.24, 28.52, 28.17, 14.44.

Synthesis of compound 6

Ester 5 (0.09 g, 0.5 mmol), nitromethane (0.055 mL, 1.02 mmol), and tetra-

25 butylammeonium fluoride (0.61 mL of a 1 M solution in THF, 0.61 mmol) were
heated to 65°C in THF (1 mL) for 4 hours. The mixture was allowed to cool,
diluted with ether (30 mL), and acidified with 2N hydrochloric acid (5 mL). The
organic layer was washed with brine, dried (MgS0y), and the solvent was



20 April 2004 WO 01/ 289 ¢ PCTI USOQ 28687 -39- evapq@t ed under reduced
pressure. The residue chromat ogr aphed (Si @2, h®bt ane/ et REAPIHBOEY 1 o
give nitroVespE?8I® (0.063 g, 0.26 mml, 52% as a col or | essPCT/Uspo2d687SH
(400 MHz; CDC13): 4.65 (2H, [AB]q), 4.15 (2H, q), 2.65 (2H, [AB]Q);
1.2-1.95 (3H, t and m 13H); SC (400 M—lz3 CDC13): 171.28, 82.42, 60. 56,
49.97, 5 45.80, 45.32, 42.8 40.19, 40.09, '57 64, 14.26. Synthesis of

conpounds 7A mﬁbo?ﬂemuhdl@r&ﬁiceﬂpfesé&eoﬁi’ergmd&b w8 ¢HBinhto Fﬁlpﬂﬁ‘d I (10 n)
was shaken over a catalytic anpunt of nickel sponge cafalyst unfler a

hydr ogen at nodpshiane/eths) 98S) to g @)rrd-esterl@ (63 g 0.2Z8hamsl m%)&smlﬁrlelsé ered,
ve a mxture

and t he sol veng ted 10 under reduced pressure

of |actam 7A meﬁﬂr{ég@% GRCl3 . 65 LT ARdDa 4AI(2E, %2165 (th[&B]%s used
Wi thout furth cation characteri zation esis of conpound 8
7A and 78 (25352:% R o< EiHDe 8 ﬁommgz) ﬁ?&?ﬁdsﬁ@s&s 4438
solutio , r r ours er cooling,

sol vent S eﬁgggr%g%@&;ﬁ?eflsﬂm@ ;%sg%é to give the acid as a white
solid. This was recrystallized wusing ethyl acetate/nethanol to give pure 8
(0.046 g, OIﬂVHz D20): 3.3 (2H, [AB]Q), 2.7 (2H,
[AB] q), 2 (2H§yﬁ¥%‘f gé éﬁég"‘?ﬁf‘%ﬁ 8C (400 MHz: D20): 174.8, 47.50,
46.59, 44.28, 43.61, 41.64, 38. 37, 38. 09$ 20 25.88. nmz (ES+) 184 (M + H,
1009 . EXAMPL Niﬁo-@ﬂtcaé (-D.063 g, 026 mmol) in methanol (10 mL) was shaken over a

Sl Ty e T
' 30°C) fqr 12 hours. The mixture was filtered, and the solvent was evaporated
10 under reduced pressure to give a mixture of lactam 7A and amino-ester 7B
| (0.051 g) as a white solid. This was used without further purification and

characterization.

Synthesis of compound 8

7A and 7B (0.051 g) were dissolved in hydrochloric acid (2 mL of a 6N solution)
15 and the mixture was refluxed for 4 hours. After cooling, solvent was evaporated
under reduced pressure to give the acid as a white solid. This was recrystallized

using ethyl acetate/methanol to give pure 8 (0.046 g, 0.21 mmol, 81%); iy
(400 MHz; D0): 3.3 (2H, [AB]q), 2.7 (2H, [AB]q), 2 (2H, m), 1.35-1.85 (8H,
m); 8¢ (400 MHz; D,0): 174.8, 47.50, 46.59, 44.28, 43.61, 41.64, 38.37, 38.09,

20 25.88.m/z (ESY) 184 (M +H, 100%).

‘ EXAMPLE 8 |
(13 B,50)(3-Aminomethyl-bicyclo[3.2.0Thept-3-yl)-acetic acid hydrochloride



El:~ - (5) Synthesis of ound (2) (6) Dibromnide ﬁi 7 9, 22.3 mol),
ethyl cyanoacetate (4.8 niW44.5 mol) and potassiu r bona0eARMb2a81 g,
44.5 mol )wwolezsg-tsl rred together in DVF (100 nL) 5 for 48 hpgfsy Odasky;e
hydrochloric acid (100 nL) was added, and the m xture was extract ed with
ether (3 x 100 nmL). The conbi ned organic fractions were washed wth brine,
dried (MgpS™4), and the sol vent was evapordted under reduced pressure. The
resi due was chromat ographed (Si 2, heptane-ethyl acetate, 98 2)@% gl ve
t he cyanoester 2 4.3 g, 100% @N68: 32 m re of diafT mers; 10 R
f (hept ane- et hy acetBé g) m J.Lme@fzw_, =0) ;

Maj or diastere SQualt:  SH(400 ™M ; 3) (2H, q, J7.1, CORCH2Me),

2.98 (2H, B 2.22 (6H, ng) 1. 2H, )1 35 (3H, t, @7. 1, Me);

M nor di astere sonmer: SH (400 MHz; CDC13) 4.26 (2H, q, J 7. 1, CO2CH2Me),
3.05 (211,nm, 2.56-2.22 (6H, n), 1.99 (2H, n) 133(31Lt J71 Me). 15

" Synthesis of conpaoun 3rNCyanoest er ter (0.14
m., 7.82 mol )-—a-ﬁd-—IE__'# Qj@jg,{d € s 1 'G_TPI'I‘J e heated to
150C in DMBSO (40 nl) %2 h The mi Xt ufe s al |l o dT'O'CIOQHI

diluted with water (158 niL) and extracted(aylth ether (3 x 50 nl). The
conbi ned ether fractions were washed with 20 brine, dried (MgSO), and the
sol vent was eﬁaptheasedcqmpeund&)uced pressure. The residue was

chromat ogr aphed (Si 2, heptane-ethyl acetate, 95:5) to gi ve the cyanide 3
(0.21 g, 449% _as 0 40 m xture of dj astereoisoners; hept ane- et hyl
acetate, 9:1) D%’f fi/’m(i?gﬂ% spab,ethyl cyayoacetateds - 8ay 5 suneldamd : SH (400

20,297 1, 2004pi g S8R4APAT 140033584 sl il fREAS) riviEFrdoiry )
1.48-1. 88 (1Hfordp hoMmBnIuthlaslrcmiémcsmé(wOﬂiIvﬁ@@adﬂdd'andGHEixﬁ&tuBe\ilz&’s (1H,
m. 2f 87 (2K, exrgdcte%'w?*l%ﬁ ether (3(x2ﬂ)0 x%_,) ’Fhe com u?c?d or3gaHmc ctjiongszv-vere washed

with brine, dried (MgS0O4), and the solvent was evaporated under reduced
pressure. The residue was chromatographed (SiOo, heptane-ethyl acetate, 98:2) to
give the cyanoester 2 (4.3 g, 100%) as a 68:32 mixture of diastereoisomers;

10 Retheptane-ethyl acetate, 9:1) 0.28; Vpay(film)/em-1 2241 (CN), 1741 (C=0);
Major diastereoisomer: §gj(400 MHz; CDCl3) 4.30 (2H, q, J 7.1, CO2CHMe),
2.98 (2H, m), 2.56-2.22 (6H, m), 1.70 (2H, m), 1.35 (3H, t, J 7.1, Me); Minor
diastereoisomer: Sy (400 MHz; CDCl3) 4.26 (2H, q, J 7.1, CO»CHMe), 3.05
(2H,m), 2.56-2.22 (6H, m), 1.99 (2H, m), 1.33 (3H, t, J 7.1, Me).

15 - Synthesis of compound (3)

Cyanoester 2 (0.76 g, 3.91 mmol), water (0.14 mL, 7.82 mmol) and lithium
chloride (0.66 g, 15.6 mmol) were heated to 150°C in DMSO (40 mL) for

22 hours. The mixture was allowed to cool, diluted with water (150 mL) and
extracted with ether (3 X 50 mL). The combined ether fractions were washed with

20 brine, dried (MgS804), and the solvent was evaporated under reduced pressure.
The residue was chromatographed (8iO2, heptane-ethyl acetate, 95:5) to give the
cyanide 3 (0.21 g, 44%) as a 60:40 mixture of diastereoisomers; Ry(heptane-ethyl
acetate, 9:1) 0.44; vy (film)/cm-1 2238 (CN); Major diastereoisomer: Spy (400




1.78 (2H, m, 1.48-1.38 H m. 5 Synthesis of cor’und (4) Cyanide 3

(0.86 g, 7.1 nmol) in TA® (30 nl) was added dropwi s®over 1 REupril 3004
stirring mwaaymetd |ithi um hexanet hyldisilazide (7.8 nL ofp@rfﬂ;sdwﬁ@-,ut I on
in THF, 7.8 mmol) in THE (40 nL) at -78C under argon. The m xture was
allowed to warmto -40C and stirred for 2 hours. The m xture was cooled to
-78C and 10 dinethylallyl bromde (1.3 m4l- 10. 6 nmol ) was added. The

Lo r oom t enper nicr cPCHIZ S QEDICE 87 RS Zaca IR R, i1 SEAHER) (o0
m) was added;, 9201173321—1,1{{) qi48 E"Sﬁ{drh %ﬁ%&fa&t@re%#sﬁﬁ‘{eﬁ(ﬁﬁ.?gwd dilute

hydrochloric acid (3 ueous [ayer was xtracted with
et her (2x50cma ane m 280 @aME @i Fy\gr dwth
brine, dried (I\/gS énd e so*mgnt)lswas evgzpongg e r’ggggg
pressure. Thelr’Bs(QHum)y\hés-dtﬁ&(mmraphed (Si @2, heptane-et hyl acet at e,
98:2) to give the cyanoal kene 4 (0.96 g, 72% as a colorless oil;

Rf (h t t et 0. 38; film/cm 12230 1673
(c:(=C)e|;O ﬂe(io%hf e%e%yosng)w(m t;mai](g I6 ml gm mc:ve2§m)2 89 (2H, m,

20 2.30-2.22 (4H, nm), 2.10 (2H d, J 14. 2) 1.94 (2H, m), 1.84-1.62 (2H,
m, 1.65 (31Cyaside B§D.86L, 7.3 thdbl) Tmb()a ég%l%g

Synt hesi s of %WOEE{S (5;k C}/ano‘ajf knzne 0 g)éw b %‘Warﬁ’é%% to

hydr oxi de (102 stifFinggpixgurg o Wﬂumbbxmnaﬂwldmllmdm&n&mm BM—btﬂumdnmere
stirred toget l.orone 5 at - L8C. , Ozone S passed
through the niX tlre[%l @Hgl fy e@?éﬁ@é Z\éﬁfmrgg mixtuze Wasallewed h o

m Xture turneg wamptod40en afdstitfed RRY bR, fﬂéﬂﬁiﬂémscooﬁwtge%%f%ﬁ oxygen

for 5 minutes and then with nitrogen. The stirring mxture was diluted

wi th etlfler (1dimethylaliyhbromide (1 GlﬂD Y06 nsoipiwad adusd dTheombE M W43 sBfted\pr i |
erature overnight. The-aqueous
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layer was fi ﬁ@&ré@[ ONE% d Qﬂ“%é‘ gﬁ gﬁ?mm‘“&ﬁ@n?ﬁé“%nbl ned
or gani ¢ Tract pansglesauAeNAtimbithin BiIbAgs sdiddt20Mh M adRBbuldife SO vEN!

was evapor ated under reduced pressure e res
mixture was diluted with ether (50 mL) and dilute hydrochloric acid (30 mL). The

aqueous layer was further extracted with ether (2 X 50 mL), and the combined

15 organic fractions were washed with brine, dried (MgS04), and the solvent was
evaporated under reduced pressure. The residue was chromatographed (8i0a,
heptane-ethyl acetate, 98:2) to give the cyanoalkene 4 (0.96 g, 72%) as a colorless
oil; Rf(heptane-ethyl acetate, 95:5) 0.38; Vyax(film)/cm-1 2230 (CN), 1673

| (C=C); 6y (400 MHz; CDCl3) 5.27 (1H, tt, J 7.6, 1.3, CHCMe5), 2.89 (2H, m),

20 2.30-2.22 (4H, m), 2.10 (2H, d, J 14.2), 1.94 (2H, m), 1.84-1.62 (2H, m), 1.65

(3,5, Me), 1.55 (3H, 5, Me); m/z (AP*) 190 (M+H, 100%).

Synthesis of compound (5)

Cyanoalkene 4 (0.96 g, 5.1 mmol) and sodium hydroxide (10.2 mL ofa2.5 M
solution in methanol, 25.5 mmol) were stirred together in dichloromethane

25 (80 mL) at -78°C, Ozone was passed through the mixture which immediately went
orange. After 2 hours, the mixture turned to a green color, and the solution was
purged with oxygen for 5 minutes and then with nitrogen. The stirring mixture
was diluted with ether (100 mL) and water (100 mL) and allowed to warm to




was chromat ogr aphed (Si Q2 ept ane-et hyl acetate, 95: to give the
cyanoester 5 5- (0:70 g, % as -a yellow oil; -R f¥Wept ane0Ami 004
-acetate, , W& @Rsws36;, vmax(film/cm 12233 (CN), 1740 ( C=OpcTArS00A8687MZ;
CDCI3).3.75 (3H, s, Ow), 2.94 (2H, nm), 2.63 (2H, s, CH2CO2Me), 2.35-2.21
(4H, m, 2.00 (2H, m, 1.86 (2H, m; rﬂﬁz(AP+) 194 (M+H, 95% . Synthesis
of conmpound* (6) 10 Cyanoester 5 (0.81 ¢g,4.2 mol) in nethanol (100 nl)

was shaken -OVRJonftenfRidhlove Unfie-RfueBhsAkfdr R er e Aty e Qviﬂ'x'];'?lﬁ'efrt 2r ed

hydr ogen at nosphere (60 Psi, _OC)' for 6 hours. The m Xture was _
and the sol ve@X apbiha cenbined erganieftactions prerswashed withgbrine, Heed am 6

Dc13 o 52 ( e8Pk and e selyehtwidtyaporiked Brdes eduesdpraufey e Aysidus. D6 ( 2+,
2,16 (2H s, O 93 dd. 1 13. 4 2 4), 1.74 (2H, dd.

Dig 0, 5 %) W3S g0 ,grar%}‘?‘?@%%%ﬁq%“ 6?tg{’1f°8t,a?a g?%i&% gixe }He cyg""es‘e(’?y

Ani hyl - BiroyEl Ol 82 2w Yo aeetic aci i de Lactam 6
i nomes hy| - ool oft 32 OARBl o Wi iy Pl 54 or | de Lact am

(0.34 g, 3.87f | i“ssol ved i xane )~ dnd 20 hydLochIoric
: 16 : . . _
Arter - cool | ng meHBURTRELE SN A pitied P et e i hea v e
reduced pr esearieh@ L ol 2 SIS CAYEO ST S05 2T KR BT Fh0 i T,
ool Srrh ARl M AR AR ISISIRY (00 97T 251 ¢ T xSt el
CH2NH2), 2.70 (2H, s), 2.17-2.14 (4H, m, 1.85 (2H, dd, J 13.3, 8-0), 1.63

(2H, m, 1. 5%ynthtsislefcompon@ (69 1); Mz (ES+) 184 (MrH, 100%; LCMS
(Prodigy C18, 50 mmx 4.6 mmd colum, 5-50% Acetonitrile/water) Retention

T THE 7 o oA Lmahuronepent F ) LA s Bben e ds: (L 2,5
3) (3- Ami nonmetdilil e bBnitkQlspexaeicathly st 368¢H Lhy¥rbgbn atmosphere (60 Psi, |
30°C) for 6 hours. The mixture was filtered, and the solvent was evaporated under
reduced pressure to give lactam 6 (0.64 g, 92%) as a white solid; Qmax(ﬁlm)/cm'l
1692 (C=0); éy (400 MHz; CDCl3 5.52 (1H, br s, NH), 3.54 (2H, s, CH,NH),
15 2.80 (2H, m), 2.26 (2H, m), 2.16 (2H, s, CH,CO), 1.93 (2H, ddd, J 134, 8.1, 2.4),
1,74 (2H, dd, J 13.0, 3.2), 1.64 (2H, m). |

Syhﬂnesis of (10,3B,50)(3-Aminomethyl-bicyclo[3.2.0]hept-3-yl)-acetic acid
- hydrochleride

Lactam 6 (0.64 g, 3.87 mmol) was dissolved in 1,4-dioxane (4 mL) and

20 - hydrochloric acid (16 mL of a 6N solution), and the mixture was refluxed for
6 hours. After cooling, the mixture was dituted with water (20 mL) and washed
with dichloromethane (2 X 15 mL). The aqueous layer was evaporated under
reduced pressure to give acid 7 (0.67 g, 79%) as a white solid. Recrystallization
using ethyl acetate/methanol gave acid 7 exclusively (0.26 g); Sy (400 MHz;

25 dg-DMSO) 7.98 (2H, brs, NHp), 3.13 (2H, 5, CH;NHp), 2.70 (2H, §), 2.17-2.14
(4H, m), 1.85 (2H, dd, J 13.3, 8.0), 1.63 (2H, m), 1.55 (2H, dd, J 12.9, 5.1); m/z
(ES*) 184 (M+H, 100%); LCMS (Prodigy C18, 50 mm X 4.6 mmid column,
5-50% Acetonitrile/water) Retention Time = 2.40 minutes, 98% purity.



(1a, 50) (3- Am nonet hyl - bigicl o[ 3. 2. 0] hept-3-y1l)-acetg aci d,

a, 513) ( 2- Ani nonet hyl - oct'®ydr o- pent al en-2-yl ) -aceti ®acid, 5 1AP"'! 2004
a, 6f 3) (2- AWAEHBENY| - oct ahydr o-i nden-2-yl)-acetic acid, PCT/US00/28687
(1a, 713) ( 2- Am nonet hyl - dccahydr o- azul en-2-yl)-acetic acid, (I a,5

j 3) (3- Am nonet hyl - bi cycl o[ 3. 1. 0] hex-3-yl ) -acetic acid,

(1a, 5[ 3) (3- Am nonet hyl - bi cycl o[ 3. 2. 0] hepf433 yl)-acetic acid, (I

5j 3) ( 2- A t hyThefoll 1
o o IS G 68 i

(la, 7t 3)§12| Ani (A8 pmipcregihdrbicysialB d gm—;-yagmeucaad;d (1a, 3a, 5(x) (3
A
o353 (3 A @éﬁ@?ﬁﬁma@%ﬁﬂ%ﬂ@@?@bﬁe Anfaestieacid, aci o

la, 3a, 5a) ( 2- A c acid, 15
Ela 6a, 8a§§2 Ami norret hyI oct gﬂ%ggag ?ﬁﬁa‘%@é}b% ba%cgﬁgﬁ&gtl d, ! (1
a, 7a, 92)f 2- Am(mm;ﬁﬁb(ayAmdnmadMJmtah?ddo&ﬂd&r-ﬂyl)ﬁ!éﬁé héidaClsd (1 a,313,5a)(3

Am normet hyl - bi cycl o[ 3. 1, 0] hex-3-yl)-acetic acid, (I
3, 5a) ( 3- Ani nokEeAPICthminomethyi-decaliydemezulens? -)(l)eat;em gcidgci d,

y 2238f§§§§(§?£5ﬁ8§§4%0%§ A A ek a@éfqtnécaifhd #0
91) (2 Auasre dulofRagalyerte S DB 3 sRRE LR, 21 O

R, 6R) - 3- Ami nonet hyl - bi cyc cetic aC|d

7a,
R 3
R, 3S, 6R) - 3{ kb A){2athinbmethyl-otahydrb- ﬁéhhﬁmtz-ﬁl)adcéu@ma,l c acid,
S 3 bi cycl o[ 4. 1. O] hept yl)-acetic acid, 25 ((1
R, 6

65 hyl :
3) ); nd?bgﬁ)(%%%wpwt%%patahy@?ﬂm%ywpe@mmd,c acid, ((1R 3R 6S)-3

S,

o r&o?r)nét gél) Bt%ﬁbﬁi %8#%%;&%%«%%%@%%538%“@ -agetic agidy ¢ ac::I d,
S, 3S,6R) -3 bAnidtinganey

S, 3R, 6R§ 3(1%1713 ng@('?h | - bi cycl lg{[l?%&@]l%hé)g %;ﬁagggt@?égﬁagfh 30

aR, 5R, 7aS) (BL.2¢45 crusthydfbjcirctol8 2d3hei-3yyl)-acatietdcid, aci d,
ZR 5S, 7a5) (15(1, o, a?(HE Am%:on%%tlng% Odro[]ge%?algn-x-ly)l)-&%teut: Iac(::ld,acI d. 020 April

15 (10,601, 80)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid,
(10,70,90)(2-Aminomethyl-decahydro-azulen-2-yl)-acetic acid,
(10,3B,50)(3-Aminomethyl-bicyclo[3.1.0]hex-3-y])-acetic acid,
(10,3B,50)(3-Aminomethyl-bicyclo[3.2.0Jhept-3-yl)-acetic acid,
(101,3B,50)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid,

20 | (10,60,80)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid,
(10,70,98)(2-Aminomethyl-decahydro-azulen-2-yl)-acetic acid,
((1R,3R,6R)-3-Aminomethyl-bicyclo[4.1.0)hept-3-y1)-acetic acid,
((1R,38,6R)-3-Aminomethyl-bicyclo[4.1.0]hept-3-y])-acetic acid,
((18,38,68)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,

25 ((15,3R,65)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,
((1R,3R,68)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((1R,38,65)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((18,38,6R)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((18,3R,6R)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,

30 ((3aR,5R,708)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
((30R,58,7a8)-5-Aminomethyl-octahydro-inden-5-y1)-acetic acid,

N A~ A~
OAAA/—\/-\
OCwWwWkr Pk —



WO 01/ 28978 PCT/ US0012868'@a44- ((3aS, 5S;

7aR) - 5=Ani nonet hyhoct ahydre=i nden-5-yl ) -aceti c acid, . 20 April 2004
((3aS, 5R, 7wiQ) 017289y nonet hyl - oct ahydr o-i nden-5-yl)-acetic aCPérmsooxzsﬁs'f
((2R, 4aS, 8aR) - 2- Am nonet hyl - decahydr o- napht hal en-2-yi)-acetic acid,
((2S,4(xS, SaR) - 2- Am nonet hyl - decahydr o- napht hal en-2-y1) - aceti c aci d 5
2S, 4aR, 8aS) - 2- Am nonet hyl =decahydr o- naﬁ'ﬁ‘rhal en 2-yl)-acetic acid,

R 4aR BaS) @oamsnmt butnsisrRINeRIBL Al shZsarhd agie | © acid

R 4aS, 9( xR) 2- Am nonet hyl - deca nzocyc epten yl) acetic acid,

S, 4aS, 9aR) ((Ba&rﬁmmyﬁsﬂmﬂmﬂn&d&wgdmﬂeﬂ-ﬁﬁﬂﬁﬁﬁeﬁeaErdy l)-acetic acid,
S, 4aR, 9aS) - 2_Am nonet hyl - decahydro benzocycl ophept en-2-yl)-acetic acid,
feRbAetmino.

é( 2R, 4aR, 9&@%421&& ‘ I disenaphthaleroptybsacetic 2cid) ) - acgt ic
, 1R, 3 1A t
R 35 6. 3G PAgR %ﬂﬁ@pi@?‘f °h@ple hlpfen 2yt cet?%@el'ec ??'1

S, 6R}- 3- A (DS RRIK]

R 6R§5 3- Arr;[(?lgrret h%s)g% B Qfy‘(ﬁ{'c 18{“%?%%% %’Hh 2%’@ a%%‘ga"'

E’ 3R, 6R) - 3((aRi4nRyBOS)2-Arhiny e c -n hﬂa)cl:ﬁﬂ-?l)l-d‘ceﬁé héid

—~0O O~~~
NDNDNDN

, 3S, 6R) - 3 Am nonet hyl - bi cyclo[4 2A oct-3 yl)-acetic acid,
, 3S, 69) - 3@k ‘W&MZ kde dm-b@:zyc})clraﬂnpten-m)apenc acid,

RsffRG?LRf’ (SRR %sﬁ%%ca@& SForbezsFIdRbeete 22 abetiegeid,

R 5, 7aR t ez
S 59 7a5) @ ﬁ%%?%ﬁ“‘ﬁ@?i‘%ﬂ?%ﬁ%@? AONBEGE 2] footic cid,

(1
(1
(1
(1
(3
(3
(3a
E :23aS &R 7aS) ((BRAmlhﬁnﬁe)PhﬁImmcmmﬂlyﬂdeeahydmﬂ)éimy@dm ?ﬂeﬁ-zaﬂb-dceuc acid,
(2
(2
((2
(2
(2
(2

DO UNW

R 4aR, 8aR) nmet hyl - decahydr o- napht hal en- acetic acid,
S, 4aS, S( XFs(I%MSS m@hﬁlagiym lold then&w&@eyc peidcetic aci d, 25

R 4as, 8 5 AR BRI BB ity s 1 ¢ S o |
R, 4aR, 9aR) (18,38;6R)3ed imjnonkthylibiclycde [deh@lhepte3-ghhmptieacid; y1 ) - aceti ¢ aci d,
3. a5, o x4 TS eeRicRb e ourlolE ARt e PBrment aride”y | ) “acet i ¢ aci o

15 ((1R,3R,6R)-3-Aminomethyl-bicyclof4.2.0]oct-3-y1)-acetic acid,
((1R,38,6R)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((1S,38,68)-3-Aminomethyl-bicyclo[4.2.0]oct-3-y1)-acetic acid,
((15,3R,68)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((BoR,5R,70R)-5-Aminomethyl-octahydro-inden-5-y1)-acetic acid,

20 ((30LR,5S,7ocR)~5-Aminomethyl-octahydro-inden-S-yl)-acetic acid,
((3058,58,70:S)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,

((30S,5R, 7aS)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
((2R,40R,80R)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((28,40a8,80R)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,

25 ((25,40R,808)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((2R.40:S,80:S)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((2R,40R,90R)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)-acetic acid,
((25,40R,90R)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)-acetic acid,
((28,408,908)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)-acetic acid,

30 and
((2R,4OLS,9aS)-2-AminomethyI-dccahydro—benzocyclophepten—Z-yl)—acetic acid.




30 and ( (2R, 4aS, 9( XS) - 2-gmi nonet hyl - decahydr o- benz&cl ophept en
2-yl)-acetic acid. WO 0I'™28978 20 April 2004 PCT/ 00/ 286820-A¢Eﬂ2qu1’e

foll owi ng V@ RU2RY7§ el ate specifically to the preparation ofpC1Uso0/28687

a, 3a, 5a) ( 3- Ami nonet hyl - bi cycl o[ 3. 2. 0] hept-3-yl )-acetic acid. Method I

McNO2, K2C03 (02 Et DVMSO, 95C 45% COREt "CO2Et 5 Nitronethane-is added
to the unsaturated ester in a solvent such as dinet hyl sul phoxi de or

NN- di net hy! f or mani deheollbwihghinsBodie it sodi um
carbonate or cesium car bonatge at a te@@eegg%u?@‘)%r&gmﬁgﬁ 120C. This
process achi eddg.38 M} A}mépmgﬂlﬁf-blcﬁdofﬁzBlheBtsli-afl)-matib atud.uces the yield of
de-conj ugated ester conpared to previous routes. 10 Method 2A ,"*-Ph
cr--r"*\ " -Ph Me&n ggzlve a) An al kyl cyanoacetate, for exanple et hyl .
cyanoacetate, 'S 8Gded to a mixture of cycl opentanone of fornmula (1) in a

sol vent sel ect om t ol ue xyl enes, or n-heptane to which
acetic acid an_?l_d@mﬂi ne y%&@mﬁl——@?—mzﬁ) IE@_\

DMSO, 95°C %
45%
5 Nitromethane is added to the unsaturated ester in a solvent such as

dimethyIsulphoxide or N,N-dimethylformamide with a base such as potassium
carbonate, sodium carbonate or cesium carbonate, at a temperature of from 0°C to
120°C. This process achieves higher yields of the nitro ester and reduces the yield

of de-conjugated ester compared to previous routes.

10 Method 2A
_ (8]
1
a
CN S S
Y AN G e
_ CO,H CO,H
2 2
2 CO,Et 3 NG 4
d
i a
STTNCO f _ SCO,H . ~~Ph
5 CO,Me p CO,Me : CO,Me
[g
>‘~0R
S
N NH2

a) An alkyl cyanoacetate, for example ethyl cyanoacetate, is added to a mixture
of cyclopentanone of formula (1) in a solvent selected from toluene, benzene,

Xylenes, or n-heptane to which acetic acid and B-alanine or ammonium




CO2H ~ % - CO2H ~ -NCO ,, ze 62Zr ,,," -N~-ORh ,20 April 2004 WO

01/ 28978 PCTI US00/ 28687 - 48> acetate, or piperidine. e add@8ApPTih20Q4 xt ure
is stirredwQoiseshperature from OC to 150C with renoval ofcmes®vzsbss, for
exanpl e, use of a Dean-Stark trap or activated nolecular sieves, to
produce the al kene of formula (2); b) Addtisgg the product of step a) above
to a mxture of benzyl magnesi um chl ori de or benzyl magnesi um brom de or

be nzyl magnesi um iceeit€l®r ip%ndu@ra‘x‘e §&He\de1lfhe mERhRGE 5krdd &@t&]@hérﬂfﬁ)‘ {?Ur an,

, 4- di oxane, n- he%tane to uene, diethyl ether or tert et her
at a t enper at ur e09G tsnd 3026 0th removebof water by forexamiple, askimﬁabmqaﬁtaﬂuﬁap of

f I 3); Add].. roduct of st xture of a base
sglrrenét 2d(faomC) gtgéﬂm‘%%rstﬁyleﬁéo pg‘ﬁg‘f’%ﬁ% P?)?% (?)N um hydrOX| de,
or ce m hyd ¢

si um hy bPXAd@lng%@pr%Ehét%‘ffstcﬁ%b 356»%% a zﬂisthﬁé Hgtfgig,gtnwgﬁ dﬂtxmt Moride o

2- met hoxyet hyl et her di oxane, "or diethyl ene
m xturedat a. terﬂféteaiﬂmgﬂﬁﬂmhbmde@rbmlm&gmsmdldehm aodrylsobvght ¢ aci d

f f I 4 raduct. of..ste bove.to a e of
?odogtratrﬁaﬁe(i )n Sq’)e fé%%#}g teiqaaig 1 ?ﬁb‘tﬁaa?c"ngl tolughe. dlg%yt‘?tg?for m
t et rahydr of ur an orttéﬂtuﬁt)&mdﬂi Ie&eﬁaﬂa tél%i&athﬁ ﬁdthctooaclt@m%fbr

1, 8-di azabi cycl o] 5. 4, 0] undec -ene , triethylam ne,
1, 5- di azabi cycl ﬁaéilb?mtpwdgc@féb(@ﬂhlﬁ),s added and st i rred at a

tenperature f Q uce for l.a (5); or
addi ng the pré)gu Q‘ﬁgg tpé‘éd%"?cg 55? °V§ i'éeﬁé ﬁ@f’ﬁﬁlﬁﬁtF H9hnd a
concenttoat ed acipbtasinh kalroxiteiobiven Bpdrexide, INKHPRYIrOKilE, Rebdudl 2
tenperature ranging fromOC to |1 Q0C;, or addi ng the product of step ¢)

above to trinet Xidq igiasobvent seleptedFrammteyleneglyeal, Hoethoxpethyl ethéniene at a
1,4-dioxane, or diethylene glycol and stirring the mixture at a temperature

from 25°C to 250°C to produce the carboxylic acid of formula 4);
d) Adding the product of step ¢) above to a mixture of iodomethane in a solvent

15 selected from dichloromethane, chloroform, tetrahydrofuran, toluene, or
1,4-dioxane to which a base such as 1,8-diazabicyclo[5.4.0Jundec-7-ene
(DBU), triethylamine, or 1,5-diazabicyclo[4.3.0]non-5-ene (DBN) is added
and stirred at a temperature from -40°C to 110°C to produce the ester of
formula (5); or adding the product of step ¢) above to a mixture of methanol

20 -and a concentrated acid such as sulphuric acid or hydrochloric acid at a
temperature ranging from 0°C to 100°C; or adding the product of step c)
above to trimethylsilyldiazomethane and methanol in benzene or toluene at a
temperature from -40°C to.100°C; or adding the product of step c) above to
diazomethane in a solvent such as benzene, toluene, dichloromethane, or

25 diethyl ether at a temperature from -40°C to 40°C;

e) Adding the pr(')duct of step d) above to a mixture of carbon tetrachloride or

ethyl acetate and acetonitrile to which water, sodium periodate, and ruthenium
() chloride are added, and stirred at a temperature from -40°C to 80°C to
produce carboxylic acid of formula (6);

30 f) Adding the product of step ) above to a m1xture of a base selected from
triethylamine or diisopropylethylamine and a solvent selected from toluene,
benzene, xylenes, tetrahydrofuran, diethyl ether, or #n-heptane to which




tenperature from-40C t | @C; or adding the produ, of step c) above to
di azonet hane in a sol ven®™such as benzene, toluene, ¥ chl or orA&tAH&00%r 25
di et hyl et YéQ@ 0428938t enperature from-40C to 40C, e) Addi ng poeupsmmsst of
step d) above to a m xture of carbon tetrachloride or ethyl acetate and
acetonitrile to which water, sodium periogdate, and ruthenium (I111)
chloride are added, and stirred at a tenperature from-40C to 80C to
produce car boxyl diphenylghesphéryl azitia (10BPA) BQd#d Addkitingng Rt Lmpeldkile RImSt €P ©)
above to a mi xt ugg of %Ecase sel ected from tnethylamne or

di i sopropyl et hyl 3 #el tg preduse tie isecyapate of forowmla (@)iarndding termredust

| . tetrah ' th - to which, 0, 20 i |
5004 Vo 01/ pooyyehsy EEborE LRIV oS bioRirmall orflaobii SBco ety 6ot Spisa) Tt
added and stirri suhals tﬁeth?lﬁﬁﬁii@bzlﬂifsof)foﬁmet}@ﬁxﬁiﬁe 1P Erah RIrPRLHW Scdtbfe

| socyanat e of forn%y%a{;ti]; or addi ngﬁt e pcr.oduct of ste% e) above to ethyl
chl or of ot mat e or % 4§ erttiadewperehue of 4AC fo PeEefollowet buedditiprofiy| ani ne
or diisopropyl et ' Is tra rof uran or_ aceto 5 aqr, diethyl ether
at a tenperatur e%wf%@et@“}? @%rﬁ%@&ﬁ%o%a%%?&%?@owé&ﬁ@ﬁi iofie in
wat er and tetrahgodireﬁébrbmneaﬁ@fdﬂmﬁiﬁgﬁhﬁd)md by addition of toluene or

e product of step f) above to a

benzene and refl uxing;. and g) Adding t
sol vent sel ecﬁgd‘géﬁllﬁﬁwwrﬁéﬁg,‘)fswgmﬁ tq g selvert selgeted ftoaptolrenet o whi ch

LRSS it TS ot ) O R

aqueous hydrochloric 4 at "a cohcen in the
presencd or absegive($fand thsml addivig @) thagsos Hyddbohiditcacid et doicdfdao®bf Wat er

t d th i ' . or. adding th t of step f) above t
ol Vent sel et oMM ooV i3 hemesncs oF Sheehve ofgraolysmEchRe 1o whi ch
benzyl al cohol ves.daskdae dceti@hdi@ of &Lt_ci‘w?rbﬁ@& tﬂxgﬁ{%ﬂj &%@%@%@%&W

ni ckel or palladiumor platinumto give lactam ol ysed
usi ng. aqueous hyrIedHsh PEstER Daalioe 4o a solventselacted fioontohfenefhenvend, Hlleddst 0 12 M

in the presence Qf, ABFEAGE wiictPbS Y G08hot Yal aded to give (8) and then
15 hydrogenating (8) over nickel or palladium or platinum to give lactam which
was then hydrolysed using aqueous hydrochloric acid at a concentration of
from 0.01 M to 12 M in the presence or absence of a solvent such as

1,4-dioxane, acetic acid, or water to produce the amino acid (9).

Method 2B
—2TT X o
R=eg H,Me c

— o
CO.H
9 2 6 COxMe ) CO,Me

20 ‘
a) Cyanoester (2) is added t;) allylmagnesium chloride or bromide or
2-butenylmagnesium chloride in a dry solvent selected from tetrahydrofuran,
1,4-dioxane, n-heptane, toluene, diethyl ether, or fert-butyl methyl ether at a
temperature from -100°C to 110°C to produce the addition product of formula
25 (10);



1, 4-di oxane, acetic acid, wat er to produce the am'.aci c(i:@gg“& Met hod 2B
, ~Rb ~R®H CXREt VOE 11 1 2 NC Ree.g.H M ™ . rrih 2604
VCO2H 6 COXXROH$89T anoester (2) is added to allyl nagnesi um BOT@SHEZS68T
brom de or 2-butenyl magnesiumchloride in a dry solvent selected from
tetrahydrofuran, 1, 4-dioxane, n-heptane,_4 ol uene, diethyl ether, or
tert-butyl nethyl ether at a tenperature trom-1 00Cto 1 I0OC to produce
the addition ps)odudingthe basduct of stepba)@b6ye to2miiire bf 2 B¢ R REY78

PCT/ USQQ 28687 -48- h Adgi ng. the praoduct of step a) above to a m xture of
a base sel ected PPBATIBYSwXide, srdivm hydexidse lithinm hydiosideder césivemi um
hydr oxi de, or cegi ; ' ' fr.omethyl ene glycol,
2- met hoxyet hyl etﬁ &eyra?udeiieagglllvg@ashgfégﬂglyg@k&ﬁ%h@%ﬁg%‘?ﬁ%ﬁwie fng the

mxture at a tenmpgrdivsare, oditthghne glycobardidficringthp mistieeati dRnipefdbgrey! i ¢ aci d
uct of step. b)_ above to a m xture of

im(c)d](c)%ret age( |1ﬁ) aﬁggﬂ @gﬂ:’ttg%b%g{)é‘gg\“?% g% H’Fﬂl“(ﬂ?ﬁ offaemula (il b); of or m
LSS 3, ARE iy B S B o s e
1, 5- di azabi cycl ofelededfromrdidleromefHash) chtwsfoasidRtrabydofuran, toluene, or 1,4-
dioxane to which a base such as 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBUL),
triethylamine, or 1,5-diazabicyclof4.3.0]non-5-ene (DBN) was added and
10 stirred at a temperature from -40°C to 110°C to produce the ester of formula

(11); or adding the product of step b) above to a mixture of methanol and a
concentrated acid such as sulphuric acid or hydrochloric acid at a temperature
ranging from 0°C to 100°C; or adding the product of step b) above to
trimethylsilyldiazomethane and methanol in benzene or toluene at a
15 temperature from -40°C to 100°C; or adding the product of step b) above to.
diazomethane in a solvent such as benzene, toluene, dichloromethane, or
diethyl ether at a temperature from -40°C to 40°C; and
d) Adding the product of step ¢) above to a mixture of carbon tetrachloride or
ethyl acetate and acetonitrile to which water, sodium periodate, and ruthenium
20 - (II) chloride were added, and stitred at a temperature froml-40°C to 80°C to
produce carboxylic acid of formula (6).



10 stirred at a tenperaigide from-40C to 110C to pr ce the ester of
formul a (@; or addi ng™ he product of step b) aboVe to a nm2tAR&2¢4
met hanol aM¥f 828 %hcentrated acid such as sul phuric aci d orP¢E/UseR6r i C
acid at a tenperature ranging fromOC to 100C, or adding the product of
step b) above to trinethylsilyldi azorret_Qi_ne and net hanol in benzene or
toluene at a 15 tenperature from-40C to 100C, or adding the product of
step b) aboveMehod@Chizonet hane in a solvent such as benzene, tol uene,

di chl oronet hane, or diethyl ether at a tenperature from-40C to 40C, and
d) Addi ng the product of step c) above to a m xture of carbon tetrachloride
or ethyl acetate acet@Mitrile taq i gh water, sodium periodate, and
ruthenium 20 (1]1) ch de—wdrg SaRd-Rt i ris ed ret t gTpef ature from
-40C to 80C to pro calboxyl i c e formula WO AL/ 2 §I20April
2004 PCT/ US00I 28687 -49 MePhBH 2C R CRETOOBEtRH 13N 2M74 R =e g. H,
Mc O171 "NH 2 CRH 9 a) An org nmetal I7i ¢ reagen% such as

vinyl I'i thium or vinyl magnesi um chl ori &= eg- HoMeni de in a%ol vent such as
tetrahydrofuran or diethyl ether at a tgyperature

S \ R
X (Ij;bM e S~H d S
e
Jf
. -‘\\‘\NHZ
CO,H

9

a) An organometallic reagent such as vinyllithium or vinylmagnesium chloride or

bromide in a solvent such as tetrahydrofuran or diethy] ether at a temperature
5 from -100°C to 0°C is added to the cyanoester (2) to give (13);

b) Adding the product of step a) above to a mixture of a base selected from
potassium hydroxide, sodium hydroxide, lithium hydroxide, or cesium
hydroxide in a solvent selected from ethylene glycol, 2-methoxyethyl ether,
1,4-dioxane, or diethylene glycol and stirring the mixture at a temperature

10 . from 25°C to 250°C to produce the carboxylic acid of formula (14);

¢) Adding the product of step b) above to a mixture of iodomethane in a solvent
selected from dichloromethane, chloroform, tetrahydrofuran, toluene, or 1,4
dioxane to which a base such as 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU),
triethylamine, or 1,5-diazabicyclo[4.3.0]non-5-ene (DBN) is added and stirred

15 at a temperature from -40°C to 110°C to produce the ester of formula (15); or
adding the product of step b) above to a2 mixture of methanol and a
concentrated acid such as sulphuric acid or hydrochloric acid at a temperature
ranging from 0°C to 100°C; or adding the product of step b) above to
trimethylsilyldiazomethane and methanol in benzene or toluene at a

20 temperature from -40°C to 100°C; or adding the product of step b) above to



5 from-100C to OC is add to the cyanoester (2) to gave (13); b) Adding
the product of step a) above to a mixture of a base sWPect ed 20rAnal 2004

pot assi um W#RPWe, sodi um hydroxi de, |ithium hydroxide, oPCT/ES¢NDFsS7
hydroxi de in a solvent selected fromethyl ene glycol, 2-nethoxyethyl ether,
1, 4-di oxane, or diethylene glycol and sti rrsiong the m xture at a tenperature

10 from 25C to 250C to produce the carboxyl 't acid of fornula (14); c)

Addi ng the productdiafométhimetih aabbieat suehas BbadeHé, QoRknd, ANITbRRAENS, bra
solvent selected {romdjchl oronethane, chloroform tetrahydrofuran,

tol uene, or 1,4- ddisfyheheratareraperatusrFomsdoiC ts40°C;
1, 8-di azabi cycl -[-e DB ri et hyl gm ne, or
1, 5- di azabi cycl g% ASI%&}’%ﬁ%ﬁ?@ggﬂ%ﬁf%@r&hﬁﬁnh%aﬁgqqt'sp%laasl@ﬂ%{pf%m or
tenperature from -diéilotomelidie of theli-R@Y EloknRg b?SaHﬁftioﬁfoffanuEh&?suEg%}; or
addi ng thg product of step h) above to a nmixture of nethanol and a

e

concent raPed aci d Epbenyiphosphingmer disetaylsnlphide gt tsotperatire froem el (APCdo 0°C

t enperature rangit %i\{er @_OC to 100C, or adding the product of step b)
above to trinet hy? | 3;? azonet hane and net hanol in benzene or toluene at
a 20 tenperat ur€) fTRProdRCof Qep 8Psbove'in 84eivesk subR aPRRAMAS] & Pwhy above
to b 20 April 2004 WO 01/ 28978ﬁngT/ USOQ 28687 -50- di azone@f?g%lgl n a

sol vent such- as Beasedigith ammeaiasolutiarorammenin gasfollowed dyacductiortusing at a

tenperature from - t g@& ) t .of, .gte . above is ozonol ysed

In a sol vent suchséggghtfbcr)r OF%%OM?&%&E’?BOMFHQ?@PW@%t hanol foll owed by

addi ti onl®f a quendivetmghorahydride; bphﬁredubﬁasp_gﬂhgﬁogénaﬁdﬁ ﬁﬁﬂi&?ﬁr&éﬁ%ﬁ at a
e e step

tenperature from-100C to, OC {0 give, (16); product o above
in a sol vent such c&@lskiuhasnickel, p om. Grpatinues t gide Of Dnandmoni a sol ution

or amoni a gas folheprsliubdof (. ' J<Hd &t%igfi de, sodi
cyanobor ohydri dlg or sodiuun? 107t iaggg?%@ﬁborl%%@cr eé,gl%ér %@EP&‘%%&%@
hydrogenation in glten¢sntatiorcef fsdmd).0cM wl §2M inulodprasendt ok absengedf peblvent or -
platinumto give g&cpas I?‘ﬂgioxane, acetic acid, or water to produce the amino acid (9.

15 Method 3
NCS
-
EO..—_\ Smly, HMPA EO/_ COE CO,E
CO,Et t-BuOH, THF,-78°C ~~ f—N—\ : “nm,
S Ph -

The unsaturated ester and benzyl thioisocyanate is stirred in a solvent mixture
made up of tetrahydrofuran, diethy! ether, or 1,4-dioxane, a coordinating solvent
such as HMPA or DMPU and an alcohol such as fers-butanol with samarium

20 diiodide at a temperature of -100°C to 0°C; the resulting ester is hydrogenated in a
solvent such as methanol, ethanol, ethyl acetate using a catalyst such as nickel,
palladium, platinum, or thodium at a temperature from 20°C to 100°C to give the

amino acid.



f) The product of step above is hydrol ysed usin queous hydrochl oric
acid at a concentratior®f from0.01 Mto 12 Min ™e preser@ARil 28K5ence
of a sol veMO 0528978 as |, 4-di oxane, acetic acid, or water topgrosisggsgrhe
amno acid (9). 15 Method 3 -NCS Ph Sm 2, HWA 02Et t-BuCH, THF, =78 C The
unsat urated ester and benzyl thioi socyanateS Is stirred in a solvent m xture
made up of tetrahydrofuran, diethyl ether, dr 1, 4-di oxane, a coordi nating
sol vent such avkiBd4a DVPU and an al cohol such as tert-butanol with
samarium 20 diiodide at a tenperature of -100C to 0C; the resulti ng ester

I s hydrogenated in a_ solvent such as nethanol, ethanol, et acetate
using a catal yst as ni ckel, pal | um:p ail num d| umat a
tenperature fro oC mye ffheXx .amn 78 40 -51
Met hod 4A . ~----NH2 "42H B30 ApriT 0 B600

organonetal | i ¢ reagent such 4as vinyl | 2thium or Vinyhnaghgsi um chl%rl de or
brom de is mxed with dinethylzinc, zinc chloride, coppe (I) I odi de,
copper 5 (1) bronide dinethyl sul phide conplex, or coppef®(1) cyanide in
the presence of a Lewis acid such as boron trifluoride ¥therate or
alum niumchloride in a solvent such as k@_}wahydrofuran or diethyl ether
at a tenperature from-100C tg nsat ug afeqd-tN! & I s added
to give addition product (2); I od E)tHof“?t_ﬁ'a &o e i s_ozonol ysed
in a solvent such as chloroform or CO,Et

4

a) An organometallic reagent such as vinyllithium or vinylmagnesium chloride or
bromide is mixed with dimethylzinc, zinc chloride, copper (I) iodide, copper
5 () bromide dimethyl sulphide complex, or copper (I) cyanide in the presence
of a Lewis acid such as boron trifluoride cthérate or aluminium chloride in a
solvent such as tetrahydrofuran or diethyl ether at a temperature from -100°C
to 0°C, and the unsaturated ester (1) is added to give addition product (2);
b) The product of step a) above is ozonolysed in a solvent such as chloroform or
10 dichloromethane or methanol followed by addition of a quench such as
triphenylphosphine or dimethylsulphide at a temperature from -100°C to 0°C
to give (3);
¢) The product of step b) above in a solvent such as methanol or ethanol was
reacted with ammonia solution or ammonia gas followed by reduction using
15 sodium borohydride, sodium cyanoborohydride or sodium
' triacetoxyborohydride, or by reduction by hydrogenation in the presence of a
catalyst such as nickel, palladium, or platinum to give (4); and
d) The product of step c) above is hydrolysed using aqueous hydrochloric acid at
a concentration of from 0.01 M to 12 M in the presence or absence of a solvent

20 such as 1,4-dioxane, acetic acid,l or water to produce the amino acid (5).



10 di chl oronet hane or net ol followed by addition na quench such as
tri phenyl phosphi ne or di nethyl sul phide at a tenperat f r om201At20@4 0C to
give (3); WPIRe78r oduct of step b) above in a sol vent suclp@susmizBanol or
et hanol was reacted with ammoni a solution or anmoni a gas foll owed by
reduction using 15 sodi um borohydri de, di um cyanobor ohydri de or sodi um
tri acet oxyborohydride, or by reduction by“hydrogenation in the presence of
a catalyst sMédthod4B ckel, palladium . or platinumto give (4); and d) The
product of step c) above is hydrol ysed usi ng aqueous hydrochloric acid at
a concentration of from0.01 Mto 12 Min gr.esence or absence of a
solvent 20 such as 1, 4-di oxane, raget™\cgecr d, ol water to produce the am no
acid (5). 0 WD 01/,28978 -52 M nﬂ@ PCT/ G 28687 --NCO U CO2Et 2 e
IW .

,~.~N 9 C2H H R2e7Q. —~Bn, 1= 60, Ej or ganoneL-aldd, g1 r eagent
such as al | yl rregfagsf um\chl oki de or brpm de '%/&_rm' xeth hﬁ zi nc,
zinc chloride, cqpper ((EDzED.%'\(Le, co —re%ﬂ, om gde me COs,E¢ phi de

conpl ex, or copper (1) cyanideNn_t pLesgce a L8wis acid $uch as
boron trifluoride etherate or al pmjni chl'oridebin a solvent such as-
tetrahydrofuran or diethyl ether t olrye from-LOOC to OC and the

unsaturated ester (1) is added to7give additi®n product [6); or an
organonetal lic reagent such as benzyl magnesi um chl oride vr bromde is

O “\\‘-.NCO
e | JK d CO,Et
STNHy &N TR,y / 9 2
CO.H
5 2 10 OH

Ry=e.g. Me, Bn, t-Bu

a) An organometallic reagent such as allylmagnesijum chioride or bromide is
mixed with dimethylzinc, zinc chloride, copper (I) iodide, copj;)er (D) bromide
5 dimethyl sulphide complex, or copper (I) cyanide in the presence of a Lewis
acid such as boron trifluoride etherate or aluminium chloride in a solvent such
as tetrahydrofuran or diethyl ether at a temperature from -100°C to 0°C and
the unsaturated ester (1) is added to give addition product (6); or an
7 organometallic reagent such as benzylmagnesium chioride or bromide is
10 mixed with dimethylzinc, zinc chloride, copper (I) iodide, copper (I) bromide
| dimethyl sulphide complex, or copper (I) cyanide in the presence of a Lewis
acid such as boron trifluoride etherate or aluminium chloride in a solvent such
as tetrahydrofuran or diethyl ether at a temperature from -100°C to 0°C and
the unsaturated ester (1) is added to give addition product (7);
15 b) Adding the product of step a) above to a mixture of carbon tetrachloride or
cthyl acetate and acetonitrile to which water, sodium periodate, and ruthénium
(III) chloride are added, and stirred at a temperature from -40°C to 80°C to
produce carboxylic acid of formula (8);
c) Adding the product of step b) above to a mixture of a base selected from
20 triethylamine or diisopropylethylamine and a solvent selected from toluene,
benzene, xylenes, tetrahydrofuran, diethyl ether, or n-heptane to which



10 m xed wi th dinethyl zig, zinc chloride, copper ( I odi de, copper (1)
brom de di net hyl sul phi conpl ex, or copper (1) cYanide in _rﬂ) nce
of a Lew sw@aoi/2B938ich as boron trifluoride etherate or al unpawgsaoebésari de
in a solvent such as tetrahydrofuran or diethyl ether at a tenperature
from-100C to OC and the unsaturated ester (1) is added to give addition
product (7); 15 b) Adding the product of™sfep a) above to a m xture of
car bon tetrachl ogiphenyphospBdVizidC@ I £ ;8984 bt T %Iﬂ"f ter,
sodi um peri odat e, pgn 1rsutﬁenris}um ?1) @hllgori ge g?gh{e{{gcﬁég,t&g% S Jl?ér;@d at a
t enper at ure fronPQ61305C80 praduce hedshayenataobifoxphliad9) o dddifig therprodwt (8) ; ¢)
Addi ng the product of,step 0 tg a mxture of a base selected from 20
triethylamne or 0%?‘?%8%%‘3889%?%@ %ﬁﬁfﬁgor@ﬁtf%I%O&begﬁhlogép@&t@wchbmet ol uene,
benzene, Xyl enessudnaistadiigla@id @ HiisGhrehb MUy BIIRS ; ARG ich O
20 April_ 2004 0 20 fpr 1] Hoid @ Ui ey Bl in (S uRERARE ok ol
18

di phenyl%hosphor 91 digthybethermprAgmperaturief+403@ ts18°Croligwed bpadditimeofit ur e f rom

0C to 150C to produce the.isocyanate of fornula (9); or adding the product
of step b) abovesq%gu@ F%WP@}/@‘F fefrahydrpfuranconagetone follonved byedditionsid a

base such as trighidi¥baBdmenLind¥efiagREoPYy! et hyl ami ne in tetrahydrofuran or
acetone 5 or diet h%ilp ether at a tenpefature of -40C to 78C fol | owed by
&

addition of <$ddAdéing thequoduct néistep chatibvede a ablyentstlectad fiom whehene f ol | owed
by addition of n benzene and refl uxi,ng;, d). Addi ng. t he duct of
s%/ep cl) :atbove to}geg'%i%? ggg{lessgﬁ é’@?@ﬁ“‘f SHely mthapol °")l5€rﬁ'g’é‘F?é‘,gl béa %‘H@g toor

n- hept dde to whigike (K0 haddien @8ding (16)b hgnPus WodrotddRe adia at égoﬁﬂeﬁﬁ’atﬁ ) and

t hen addi ng (10)qf10 agueous hédr(_)chl ori¢ acid at a concentration o rom
0.01 Mto 12 M i9ffrom 0,01 Mdpde Min ths pessercestr absenet obasolventisuchsasil, 4~

di oxane, acetic ggi J0aler Lo .ackd (5):.. or adding the
product of step c?izglbe’o%m}t!\%&g’ osr(t)‘?a\“}éeyr’fg %gtgcﬁ.\g % E% aa%?%’ g %’@gﬁ} & ?1 3‘]&% ﬂ?e ne,
xyl enes, or n- lrEpductef step ojboive e zglivertiseletted froastohmeebenserd] ¥elefek)) and
then or n-heptane to which benzyl alcohol was added to give (10) and then

15 hydrogenating (10) over nickel or palladium or platinum to give lactam which

was then hydrolysed using aqueous hydrochloric acid at a concentration of

from 0.01 M to 12 M in the presence or absence of a solvent such as 1,4-

dioxane, acetic acid, or water to produce the amino acid (5).

Method 5

CO,Et

CN CN

STONH, 4 &
e ]
CO,H .
20 > 4 0
a) Compound (1) and potassium cyanide or sodium cyanide and water and
ethanol or methanol are refluxed together with removal of water by, for
example, use of a Dean-Stark trap to give (2);




15 hydrogenating (10) ove.i ckel or palladiumor pl umto give |actam
whi ch was then hydrol ysed using aqueous hydrochloric 3Cid at 29 April 2004
concent r at WSh01#8978 r om 0. 01 Mto 12 Min the presence or abREHES00ERB68Y

sol vent: such as 1, 4- dioxane, acetic acid, or water to produce the amn no
acid (5). Method 5 COREt 20 4 _O a) Corrp_gu_nd (1) and potassi um cyani de or
sodi um cyani de and water and ethanol or “nethanol are refluxed together
\(Ni-';h rem)v;al o) mmdbgt,offmp a) e ‘nﬂeﬂ)&'vimwanbﬂaﬁdﬁﬂm%%eﬁzﬁé,a@,gt@e gi ¥e
2); WD 01/28978 20 April 2004 PCT/US00128687 -54- The product o
step a) is stirr® %W‘g\g@m%‘f”ﬂéﬁﬁef’ﬁ Iedsechlerigyacid atwetempsmtuigdrans| ution i s
saturated with g; el ! ilc acid at a tenperature from -30Cto
40.C to give (3) ?ég?%rﬁe' prof)g%éc?iof step b) above is hydr.ogenated in

met hanol , et hajdThe grodwdt oy ktep &Y Bbdieds Ligdrogeratstinahdthinod itharids, of iey®! -

pal | adium plati nun} or rhodiumat a tenperature from15C to 60C°to give
(4): d) °The. pr ocisetateysing aeatalyst sueh as piskely pallsdinsa.platinumy oz dhedium at a
hydrochl ori c acitgmggra?ﬁxeﬁgﬂfg@brtgtﬁioe@tgéivgg@jn 0.01 Mto 12 Min the

of a so ‘ s 1,

presence or absenc vent ‘such 4-di oxane, acetic acid, or

\g?t ?gr tncj)l gr g(rjd); har (m-gf?tg}:)liaﬂoggé% t abl géds alt t %erégsof %?O%c ae?gggr)lrjrpound
t her eof apconcentration of fromy0.0l M ?o 12 M in the presence or absence of a Eolvent ?

such as 1,4-dioxane, acetic acid, or water to produce the amino acid (5).



wherein n is an integer of from2 to 4. 2. A conpound according to_C aim!]
and selected from (1a,6a, 8[i)(2-Ani nonet hyl - oct ahydro-i ndeﬁp%‘%ﬂf ?Q%eti C
acid; (1la,6a,8a) (2-Am nonethyl-octahygso-inden-2-yl)-acetic acid,;

(la,3a, 5(x)(2-Am nonet hyl -oct ahydro pental en-2-yi)-acetic acid; (+l-)-.( 1
a, 5 P)(2-Arinonethyl-octahydro-pent &lAIMSY| ) -acetic aci d;

(1a, 3a, 5a) (3- Am nonet hyl - bi cycl o[ 3. 2. 0] hept - 3-yl )-acetic acid;

(+/-)-(1la,53)(3 ! -bi cycl o[ 3. 2. 0] hept - 3-yl ) -acet.i ¢ aci d;
(+-)-(1a, 6%) ( 2-%@%&9@%9¥£05@Pa%ydr 0-i nden-2-yl)-acetic acid; :

(1a, 30, 5a) ( 3- Am nonet hyl - bi cycl o[ 3..2. 0] heEt -3-yl)-acetic acid; and

(1a, 3[ 3, 5¢) (2- Am nonet hyl - oct ahydr o*pent a Qsz-yI )-acetic acid, or a
pharmaceutically acceptable salt or prodryg thereof . 3. A conmpound
according to daim1 naned (I a, 3a, 5a) i nomet hyl -

bi cycl o[ 3. 2. 0] hept-3-yl)-acetic acid, .o pharmaceutical ly acceptable salt
or prodrug thereof. 4. A pharnmaceuti orrposi tion conprising a
therapeutically effective amount of a—egnpound according to any one of
Clainms 1-3, or a pharmaceutically acc(;_%i%e salt or prodrug thereof, and
a pharmaceutically acceptable carrier. ril 2004 -56- 5. Use of a
conpound according to any one of Cainsyl-4 in the manufacture of a

medi cament for the treatnent of epilepsy. 6. Use of a conpound according to
any one of Clains. 1-4 in the manufaciure, qf medi cament for the treatnent
of faintness attg%%gﬁmﬂ'%%%cﬁg%?%?&iﬁ]ﬂswgﬁ > disorders. 7. Use of a
conpound accor di 8fa pvdaipheref,of Cainms 1-4 in the manufacture of a

medi cament for the treatnment of neurodegenerative disorders. 8 Use of a
conmpound accor di et nigancintegefofdramddo4-4 in the manufacture of a

medi canent for the treatnment of depression. 9. Use of a conpound according

to any one of Cains 1-4 in the manufacture of a nedicanment for the
treat nent of- anxifetompound according to Claim 1 and selected from: -

(1a,60,8P)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid;

(1a,60,80) (2-Aminomethyl-octahydro-inden-2-yl)-acetic adid;
(10,30, 50)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid;
(+/-)-(1c.,58)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid;
(1o,30,50)(3-Aminomethyl-bicyclo[3.2.0Thept-3-yl)-acetic acid;
(+-)-(1,5B)(3-Aminomethyl-bicyclo[3.2.0]hept-3-yl)-acetic acid;
(+/-)-(1a,6B)(2- Aminomethyl-octahydro-inden-2-yl)-acetic acid; |
(1a,3B,5a)(3-Aminomethyl-bicyclo[3.2.0]hept-3-y1)-acetic acid; and
(10,3B,5)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid, or a
pharmaceutically acceptable salt or prodrug thereof .

3. A compound according to Claim 1 named (1o, 30, 50)(3-Aminomethyl-

bicyclo[3.2.0Jhept-3-yl)-acetic acid, or a pharmaceutically acceptable salt or
prodrug thereof.

4. A pharmaceutical composition comprising a therapeutically effective amount
of a compound according to any one of Claims 1-3, or a pharmaceutically

acceptable salt or prodrug thereof, and a pharmaceutically acceptable carrier.



10. Use of a conpound according to any one of C ai ms 1-4 in ﬁ?@e cture
of a nedicanment for the treatnent of panic. 11. Use of a co &Pgﬁﬂbgf

according to any one of Claims 1-4 in the- nmanufacture of a nedicanent for
the treatment of pain. 12. Use of a conmpound according to any one of Cains
1-4 in the fanuf BES? af @ conpoundrasdordinastntany one ofH6laime didne the mbnufacture of

nuf e _ f
Crai mb 14 i ¢ nd "ARARIE! b o pe oA BN For the creatnent of

Caims 1-4 in thé"manurac
premenstrual syndrone.

6. Use of a compound according to any one of Claims 1-4 in the manufacture of

a medicament for the treatment of faintness attacks, hypokinesia, and cranial

disorders.

7. Use of a compound according to any one of Claims 1-4 in the manufacture of

a medicament for the treatment of neurodegenerative disorders.

8. Use of a compound according to any one of Claims 1-4 in the manufacture of
P a medicament for the treatment of depression.
9. Use of a compound according to any one of Claims 1-4 in the manufacture of

a medicament for the treatment of anxiety,

10.  Use of a compound according to any one of Claims 1-4 in the manufacture of

a medicament for the treatment of panic.

11.  Use of a compound according to any one of Claims 1-4 in the manufacture of

a medicament for the treatment of pain.

12. Use of a compound according to any one of Claims 1-4 in the manufacture of

a medicament for the treatment of neuropathological disorders.

13.  Use of'a compound according to any one of Claims 1-4 in the manufacture of

a medicament for the treatment of premenstrual syndrome.



