11 July 2005 WO 02/ 055181 PCT/US01/45866 -1 Prodrugs of Excitatory Anmino -
Acids This invention relates to synthetic excitatory ani no 4@agnda@ysodr ugs
(and their pharmaceutically acceptable salts) 5 and processes Tor their
ipreparati j.nvention further relates to nethods of usjng, and
pharnaceu??gg%mggﬁpositions conprising, the conpounds fBE“@ﬁ%”PW@atnent of
neur ol ogi cal disorders and psychiatric disorders. Treatnent of
neur ol ogi cal or psychiatric 10 di sordets, such as anxi ety di sorder, have
been Iinked to selective activation of nmetabotropic excitatory am no acid

receptors such as (+)-2-am nobi cyclo[3. 1. 0] hexane-2, 6- di carboxylic acid,
al so known as LY354740,Br3£1ﬁ’“c%5 & |Js“§iacj)t§’éjé RS A2t ent No. 5, 750, 566
(the '566 patent) 15 issued May 12, 1998 is an active MGELUR2 receptor
agoni st, ONS Drug Reviews, 5, .pgs. 1-12 (1999). The present invention
provi des for a%gdﬁﬂﬁeﬁ)‘r?ﬁ‘o’? 135¢85 A2 GY DR ERC eRHeROThe™ N vo

pot ency 0fadi¥iB3pAedlugs Pk Ciig NiremaQkdl 18XPO5 Ui Ecic 4 RaL18,

admi ni St eP®¢, PRECEPEEH| BOF righeiey eIrsrRyEtdeonug Bhe Hevewtien fuxthes gh in
vitro bi ogenweksi 8 Lech i 5P &G eptd.de, prodrugs
are stable under all rgﬁggigg§gﬁ%ﬁ@§n§%§rghﬁS§?%§$§£¢%§;§ﬁﬂﬁéﬁﬁé%pﬁghe
present i AEWEIGATIS Fhprewernundse fssstthappreatnehior ofmanetes Ingigal

LY354740- l4ikgrgeatetyq f4 di s with increased oral
bioavailabﬁlif&. Precl?ﬁggg%L§%ﬁ§¥e§Q§itg?g'(ls,ZS,SR,GS)-Z-

Treatment of neurological or psychiatric
10 disorders, such as anxiety disorder, ha%e been linked to
selective activation of metabotropic excitatory amine acid
receptors such és (+}-2-aminobicyclo3.1.0lhexane-2,6-
.dicarboxylic acid, also known as LY354740, which is
disclosed in U.S. Patent No. 5,750,566 (the ‘566 patént)r
15 issued ﬁay 12, 1998 is an active MGLURZ'receptoriagonisﬁ, -
CNS Drug Reviews, 5, pgs. 1-12 (1999). -
The present invention provides for a prodrug form of
1Y354740, which enhaﬁces the in vivo potency of LY354740,
. producing higher oral exposure of the parent compound. In
20 addition, When compounds of the present invention are'
administered, no circulating level of prodrug-was_deteéted
‘with high in vitro bioconversion to tﬁe parent molecule.
Further, ?he'pepﬁide_prgdrugs are stable underraliirangeé of
pH and are nontoxic. Compounds of the present invention
25 represent the best approach for maintainihg LY354740-1ike
safety and efficacy in huméns'with increésed oral -

' bioavailability. Preciinical studies with, (18,28,5R,65)-2~

[(2’3)-(2'—Amino}-prépionyl]amino—bicyclo{B,1.0]hexane—2,6—
dicarboxylic acid hydrochloride, the compound of the present .
g , 30 invention, has shown greatly enhanéed ofal'potency,in the

treatment of anxietyVWithout the.atteﬁdanp,problemslqﬁ_,;'




'[(2“8)-(2' Am no) - proplonyl]anlno bi cycl o[ 3. . 1.0} hexane- 2A6w—d|carboxyllc

acid hydrochloride, the conpound of the present 30 |nvent|anUW@%O§homh
greatly enhanced oral potency. in the treatnment of anxiety w thout the
at t engant, oL Rhlens of 11 July 2005 WO 02/055481 PCTAF§9§QQ§§§6 - 2-
toxicity, |nstab|I|ty at desired pH ranges and low in vivo conversion.
Accordi ngly, an aspect of the present invention there is provided a
conpound of formula | H R4 02C Y7 CORI3 H NH z COCHCH3NHR17 wherein
R13, R14 and Rl17 are hydrogen 10 or a pharmaceutically acceptable salt
t her eof other as t. prese nvention ere.is rOV|ded a
pharﬁﬁced% a1 éﬁfﬁﬁigt p opoand 8Fdf29nu#aﬁﬁiés defi ned
abovecaireebsicsn an aci d- addltlon sal t nade with an acid provides a

phar maceutical |y acceptable anion or, for a conp0und whi ch cont ai ns an
aci di ¢ mnuﬁhyunghyphui&saeealmfnﬁdepheb@naJbﬁ%ﬁtwbhcﬂ“gﬁpggd5§oga

pharnaceutlcalhy ?Qge%m_ble ani on. Conpounds of the invention hacmdbeen

pr-o ?ugs for LY354740a sel ective agoni-st—of-
met abotropic glutamate receptors and are therefore useful in the 15
pharmaceutical treatnment of disepses of the central nervous

'COCHCHNHR

. wherein

R13, R1% and R17 are - hydrogen
10 . or a pharmaceutlcally acceptable salt thereof
Another aspect of the present invention, there is provided a
pharmaceutically acceptable salt of a compound of formula I as defined
above which is an acid-addition salt made with an acid provides a
pharmaceutically acceptable anion or, for a compound which contains an
acidic moiety, which is a salt made with a base which provides a

pharmaceutically acceptable anion.

-y

COmpenhﬁg‘of the invention have been Found to beé useful
. prodrugs for LY354740 a selectivé agonist of meﬁabotropiq
glutamate receptors and are therefore useful in the
15 pharmaceutlcal treaument of dlseases of the central nervous o
:System such as. neurologlcal diseases, for example " '
neurpdegenerat;ve dlseases, and as antlpsychotlc _
aﬁxioiytic, drug-withdr&ﬁél, antldepressant,,antlconvulsant

analgesic and énti—emetic agents.




system such as neurol ogi cal diseases,.for exanpl‘e neurodegenerative

di seases, and as antipsychotic, anxiolytic, drug-wthdrawaji, July 2005

anti depressant,, anti:convul sant, analgesic and anti-enetic agents_ 11 July
2005 -2a 20 It wll be appreciated that the conpounds of formula (1)
contain at |l east four asymmetric carbon atons, three being in the '

cycl opropane ring and one being at the a-carbon of the am no acid group.
Accordi ngly, the conpounds of the invention nmay exist in and be isol ated
in enantionerically 25 pure forpa-in racemc form or in a

di astereoi soneric mxture. 11 July 2005 -3 The am no acid noiety
preferably has the natural amno acid configuration, i.e. the :

Lo,gonfi gur atd qp rekat 'a%%r%%i,@g;'e)ﬂc%h@t ghdepydgoundiBeckr eseitilanventi on

i ncl udes pharmaceuticalfy acceptable salts of the conpound of forrmula I.
These &B) tepmarirexits fl.eias tc SO SEYORRTis CREDORC P§PESor LBESPC porti on of

t he rrg‘%ecul e. and can-exist as aci.d addition, , primaty,,secopdary, tertiary,

Cener abf yehd henitd dhaddigrdup S alacs-cid nqivg pahed doypbledseaét Eba of an aci d
wi th a conpound of formula |I. Th al kali metal and, al kal i.ne Ear-th nmet al :
sal t s HPEEReid MY Pridtardd By 1 B o PR RTGFOCPUE for m of the
desj r eguret e al iy Wddkad £EMAMNGr G 0 dst drecSe@mepact i cul ar salts
provide certain fornul ation advantages due to their crystalline form
Non-cr§s¥a¥ene forms of conpounds may be. .anorphous and:.hygrescopic.

SHr P dhfoMYCEHPANS hetsl 208k Ohg KR T e “ear t h-Metal ~S @kt s _‘



Crystalline fornms of pharnmaceutical conpounds are sonetines nore desirable
because they are not anorphous. A particular phar maceut i caI1I1yJuqa]pmt abl e
salt of the peptide of fornula | is (1S, 2S, 5R 6S5)-2-[(2'S)-(2'-Am no)-
propi onyl] am no-bicyclo [3.1.0] hexane-2, 6-dicarboxylic acid

hydrochl oride salt. Still another aspect 'of the present invention, there is
provided a conmpound which is _

(IS, 2S,5R, 6S)-2-[(2'S)-(2' - Ami no) - propi onyl ] am no- bi cycl o[ 3. 1. 0] hexane- 2,
6- di carboxylic acid hydrochl ori de sal-t- Anot her par ti cuI ar phar maceutically.
accept abl e S%H of the tide of fornula I |s%

6S)-2-[(2' 9)* Ezaﬂlmﬂmaﬁb‘§) “EFSBY&WF]H%%B&S by & B‘“tasl :’t‘“‘b‘]" ﬁék‘éne 2,

6- di cardvoXyduratachd imet hene isubd ORat et sal trel Aniotchen B@]@@étobfalﬁbﬁycpzr esent
invention, there is provided a pharnmaceutical fornulation conprising in
association with a pharnmaceutically acceptable carrier, diluent or

exci pi ent, . Fheopgrasmd oiventoemuilnglhd¢ppharmpizurd eat I acbyptadd epsaldiseofal t
~ther-eofphsass npeblined rabave: 1l iridey s 2005 ¢ an 38 AGH da @&mﬁe{yonewwy&fi to-

formsuch salts_ include inorganic acids, for exanple hydrochloric,
hydr obrAGHftS i PRFtS POGFHHUPT Bt ohBSpiforPE Cticdsst S fFth a&tdéj’éh‘i’rb aci ds,
such agprongani eeeanrcbsmyyl tertdairds,orf quatee»ﬁaﬂpl audny 6@) ldiGalimade@iat, or

hydroxyg?éggg% EQ?C %alnahts e§£&g %% J%'c&aggltma %4055481

PCT/ USC: tric, salicy C|IC ‘o-ace Benzoi ¢ or organi c
sul phonvireparezt hydtlm(yreahfalnm gﬁlzph@ml@ wittyl verenpusd| phdeiroylardt haime-

sul f oniG k914 %Egi hé}lcﬁagkglfﬁllél QQJ_OJH ﬁe@&i Q;alh:g &@'g%h@fhﬂl@ re ared b the
pharmaceutlcall\f/ acceptabl e salts, other 5 salts are |ncF (Fe

i nvent|9§ﬁCtlﬂ?e9 n%ﬁp §§g9@§%ﬁg form of the desired metal salt with a compound
of formula T.

Some particular salts provide certain formulation advantages due to
their crystalline form. Non—crystalline_forms of compounds may be
.amorphous and hygroscopic. '

Crystalline forms of pharmaceutical compounds are sometimes mofe desirable

because they are not amcrphous.

A particular pharmaceutically acceptable salt of the peptide of
formula I is (1S, 2S5, 5R,6S5)-2-[(2'S)-(2'-Amino)~ propionyl} amino-bicyclo
[3.1.0] hexane-2, 6-dicarboxylic acid hydrochloride salt.

Still another aspect of the present invention, there is provided a
compound which is (1S}2S,5R,6S)—2—[(2'S)-{2’—Amino)—propionyl]amino—
bicyclo[3.1.0lhkexane-2, 6~dicarboxylic acid hydrochleoride salt.

Another particular pharmaceutically acceptable salt of the peptide
of formula I is {15, 25, 5R, 65)-2-[(2'S)-{(2'~ Amino)-propionyl]l amino-

bicycle [3.1.0] hexane-2, 6~dicarboxylic acid methane sulfonate salt.

Another aspect of the present invention, there is provided a
pharmaceutical formulation comprising in association with a
pharmaceutically acceptable carrier, .diluent or excipient,.a cempound of

formula I {or a pharmceutically acceptable salt thereof) as defined above.



internediates in the purification of conpounds or in the preparation of
other, for exanple pharmaceutically- acceptablé, acid addi tiQaiysgIobS

are useful for identification, characterization or purification. 10 A
variety of physiological. functions have been shown to be subject to
~influence by excessive or inappropriate stimulation of excitatory am no
acid transm ssion.- The fornula | conpounds of the present invention are
believed to have the ability to treat a variety of neurological 15
disorders in mammal s associated with_ghis condition, including acute
neur ol ogi cal disorder such as cerebral deficits subsequent to cardiac
bypass surgery and grafting, stroke, cerebral ischem a, spinal cord
traunma, headcid§UQﬁmonpﬁkk@a&ﬁ&ihMpﬂﬁhﬁsuﬁﬁﬁﬂﬂﬁg atdieat, irndahypegliyeen c
neurongl 20 da ounds are bﬁpleve to have the

mu
LT Lt oF CrPBaE g At ot bR PR o dP B B CHLP 0P DS THETAF as
Alzhe|ﬁ9¥d$r@wse@@eorbumhlmgumn suChoaearganiy glarbpdild cl atstsal fscl er osi s,

—AIDS- i ag g‘%ﬁ[ﬂ é:l"éll%r dh}g%%gggr q: r ?the{}%atrﬁ%lccogﬂtfad -0 sOr-derg; -

and |d|opath|c ug in nson s.. The présent |nvent|on

al so, provides nethods for treating these dlsorders whi ch conpri ses

adm nistering to a patient in need thereof an effective amount of a
conmpound of forrmula |I or a pharnmaceutically acceptable salt thereof. 30
The fornmula | conmpounds of the present invention treat a variety of other
neur ol ogi cal disordersi,n patients thatt are associated with glutamate
dysfunction, including 11 July 2005 WD 02/ (65481 PCT/ USQO / 45866




° 5 nuscul ar spasns, convul sions, m graine headaches, urinary ({

i nconti nence, pain, prenenstrual dysphoric disorder (PDD), TREWCIRS S,
(such as schi zophrenia),. drug tolerance and w thdrawal (such as nicotine,
.opi ates %pr{gml?(e_r_lzsodi azepines), 5 anxiety and rel ated di sorders, enesis,
brain edeha’Entdni ¢ pain, and tardive dyskinesia. The YoVHA'Y%¢ conpounds
are also useful as antidepressant ang anal gesic agents. Therefore,

t he-present invention also provides nmethods for treating these disorders
whi ch conprise admnistering to a 10 patient in need thereof an effective
amount of; co : for r_a pharmaceuti.cal] cceptabl e salt
t her eof . Elkgggﬁpgggggg(fl%'r n‘%lé;&%&n}%beg%z%acgea%ﬁ/ ng arnolccesss&i\ﬁ%lloc 3‘I%’i S

anal ogoug -hygdonrykhbane | suliecwhem tosl uaid - f-aru o i d uetthemeof i

structural anal ogous het erocyclic ¢ ounds . 15 or by a novel process
describegu}%f’@ﬁﬁ. O%uﬁﬂplb&i‘)ge%% AP A%t es useful for the

manuf act ure ofinaag@iPoERd:Of pho@tiddat 1 casl Haldngd AN Al PiRYeded as

procetur 881FF fRPchncinted sintHee wirwerpen | theyt ey Ze4wsamisngs- of t he
generic HadkcAk8;atEsasn dald NGd-ABOVG: ;1 {4 Samowd of « rmula |.in
whi ch R13 R14 ana R?L? %re' hydr ogen al cfle-oaﬂ(:iqzrﬁn?p eprotaggtl?{]é:fl% e am ne

group obPrgrasapoandobfotienul for ekrmplRiphamgndautimaldny- car bonyl or a

ni tr0genaZaopEaheat | 00; 97 oups ¢ Vit N2 acidl as descrd ed.in the General
Procedures fgr Ex.ah‘p?es 3 andtJZL ' %% For ™ a corrpoun§% formul'a | in which
R13 and Régntification, characterization or purification. '
io A variety of physioclogical functions have been shown to
be subject to influence by excessive or inappropriate
stimulation.of excitato:y amino acid transmission. The
formula I compounds of the present invention are believed to
have the ability to treat a vériety of-néurological
15 disorders in mammals associated with this condition,
including acute neurclogical disorder such'és cerebral
deficits subsequent to cardiac bypass-sufgery and grafting,
stroke, cerebral ischemia, spinal cord-trauﬁaf head trauma,
perinatal hypoxia, cardiac arrest, and hypoglycemic neuronal
20 damage. The formula I compounds are believed to have the
ability_to'treat a variety'of chroniC‘ﬁeurological
diso;ders, sﬁch as Alzheimer's disease, Hﬁntihgton's Chorea,
amyotrophic 1ateral.sc1ero$is,,AIbS—induded dementia, ocﬁlar
damage‘and retinopathy, cognitive disorders, and idiopathic
25 and drug-induced Parkinson's. The present invention also
provides methods for treating these diSorders_whigh
‘comprises administering to a paﬁient in need therebf an
effective amount of a compound of formula I or a
pharmaceu;icaily acceptable -salt thereof. '
- 30 The formula I compounds of the present invention treat
- a variety of other neurological diso?dé?s‘in'pqpigqts§thatl

{

‘are associated with glutamate dysfuncfioh,-inclﬁﬁiﬁg-



“are bot h~hydrogen (a di-acid), deprotecting a compound of ~ fornmula | where
R13 and R14 are not both hydrogen as 30 descri’bed in Schemg12uylbogul y 2005
WO 02/ 055181 PCT/ US01/ 45866 -6- (C) For a conpound of forrmula I' in which
.R13 and R14 _are not both hydrogen, ami dating a conmpound of fornula Il
R1402C H WO9’®PR 3 Nz 11° with a correspondi ng anino S&’HS%V 81 mul a
|1l _ HOOCCHCH3NHRL7 Il 10. in which pis O or any integer from 1-10 and
R17 is tert- butoxy carbonyl or a ni t’lsdgen-prot ecting group as descri bed

in the General Procedure for Exanple 1. (D) For a conpound of formula I

where R13 and_R14 are not hydrogen, where R13_an 4 may he a
car boxy- W@&FFnﬁpa%Ses‘F%?Xbi% P a e )h,eagaé‘tRci’ﬁsf'yi g 8 €onpound of

formul a ihlcoptenenBl3 aR¢n Rlifranenbotha Yt art-i@ disaded) .(ppb) ,For a
conpound of forrmula Il in which R13 and R14 are not hydrogen (a di-ester),
depr ot ectHY§h@ségnapdanehons seRhaPElrsniR 02U CPRIFNGE BPIM R 20 |V

5 anxiety and related disorders, emesis, brain edema, chronic
pain, and tardive dyskinesia. The formula I compounds are
also useful as antidepressant and analgesic agents.
Therefore, the present invention also provides methods fér
treating these'disorders which comprise administering to a

10 patient in need thereof an effective amount of the compound
of formula I, or a pharmaceutically acceptable salt thereof .
| A compound of Formula I may be made by a process which
1ls analogous. to one known in the chemical art for the
3production of structurally analogous heterocyclic cowmpounds
15 ~or by a novel process described heréin. Such processes and
intermediatés useful for the manufacture of a compound of
Formula I és.defined_abd#e are proﬁided as further features
~of the invention,and.are illustrated by the following
procedures in which, unless otherwise specified, the
20  meanings of the generic radicals are as defined above.
" (A) For a compound of formula I in which R13, R1%4, and
R17 ‘are hydrogen (a di-acid), deprdtecting the amine group
~ of a compound of formula I
where R17 ig tert-butoxy carbonyl or a nitrogen
25 protecting_gréup, with an aéid‘és déSCribed in the General
_ Procedures for Examples 3 and 4. o
(B) For a compound of formula I iﬁ"whiéh R13 and R1%
‘are both hydrogen (a di;acid}, deproteéting a cOmpound of
formula I ﬁhefelR13 ahd’R14.are‘nbt both hydrogenras

30 described in Scheme. 2.

withdrawal (such as nicotine, opiates and benzodiazepines),



*where Rmis a nitrogen protecting, group,as described in-. Preparation 2.
11 July 2005 -7 (F) For a conpound of formula™ | where R13i1an#} Jobs are not
bot h 'hydrogen (a di-ester), esterifying a conpound of forrmula’'lV, as
.describe paratlon 2. (@ For a compound of for re R13 and
R19 are ﬂf(h fogen (a di-acid), protecting the anlggcgggg%yg
conpound of fornula Il as described én Preparation 1. In further aspect of
the present invention there is a conpound of formula IVHRuU '~ RI12° =
COZR13 H NH Rm IV 5 wherein Rmis a nltrogen protectlng group; R t is
CO2R14and Rig,is hydrogen or fluoro; or Rl1_is hydro en, or fluofp and R12
is CO2R14; affd REPBM saPRrE o 58%9‘%?‘0%&& ]@15 obps. P %/et anot her
aspect Ofré heoOnaSeNthydMSMA Omildd@higgl 8 BB )rbb{élﬁé 8r PbLPREPs 1Pr preparing
t he conpound of fornula |,” or a pharnmaceutically acceptable salt thereof,:
as defined above conpr|5|ng deprotecti ng a conpound of formula IV H
R'QzC.- H CO?R13.

with a corresponding amino acid of formula III.

HOOCCHCH3NHR17 III

10, in which p_is.Q or any integer from 1-10 and‘§17 is“te;t—
“butoxy carbonyl or a nitrogen-protecting group as'described
in the General Procedure for Example 1.
(D) For a compound of formula II where Rr13 and R14 are
not hydrogen, where R13 and R1% may be a carboxy protectlng
15 ester group (a dl ester), esterifying a compound of formula
11 where. R13 and R14 are both hydrogen {a dl acid) .
(E) Por a compound of formula II in Wthh r13 and R14
are not hydrogen (a di- ester), deprotectlng a compound of

formula IV

O,R"

u
0

3

;U-—--Z T

20 | | . _‘ v

. - _ } Lt ; : T 3:‘ ,::,-i‘f -:'_;.'—;':_ kY
" where R® is a nitrogen protecting group,-as described - in.

" Preparation 2.




NH5 RmIV where R is a nitrogen protecting group, and R13 and R 14 are
carboxy protecting groups; whereafter, for any of the abov el piupczabsr es,
when a functional group is protected 11 July 2005 7a 10 using a protecting
group, renoving the protecting group; whereafter, for any of the above
procedures, when a pharmaceutically acceptable salt of a conpound of
formula | is required, it is obtained by reacting the basic formof such a
conmpound of forrmula f with an acid affording a physiol ogically acceptable
counterion, or, for a conpound of ferpula |I which bears an acidic nvoiety,
reacting the acidic formof such a 15 conpound of fornmula | with a base
whi ch af fords a pharnmaceutically acceptable cation, or by any other
convent i onallFprisgedur@wcthe ¢lertgrtmld riggene pr G%tlécatnldng“gafmpot arrused

her ei npyd&iRES | gqhtggﬁgr)qr %gpémfny&ﬁ?daedc&ngogwoefctfoﬂh w96k 1dhg QEH&QP”
group agai nst ¢ undesi rabl e reéactions during synthetic proce ures.

Choi ce BfFiaRaratitaBl e ni trogen protecting group used will depend upon the

~gondi-ti-ons {GatFos ki compounheoﬁrfplrﬂuﬁﬂ Tvnwhshseduent ﬁ’eaﬁé oBLstLIBRS Yher-ei-n-

protection i.S.requir wi thin the know e f one of ordinary
kT b A EE Rty R S e Pt of - ot SRREHE! gro RS Are i So1 0sed
in T.V@ei?ﬁaéﬁé:andWEFBtaﬂwonwmts Protective Goups In Crganlc Synt hesi s,

2nd Ed. (Johp Mﬂtgxr%sége@oMwngfége(nl99&JQntlznetﬂeeJe”a CArhagyshy dhecting
group” as used herein refers to one of the ester derivatives of 1

car boxyPi ¥ aci¥ group commonly enp oyed to block or protect the carboxyllc
acid group while reactions gte carfied out on other functional groups. of
t he conpound. Particul ar val ue for exanple, nethyl, ethyl,
tert-butyl, benzyl, nethoxynethy thylsilyl, and the like. Further
exanpl es of such groups may Ipg? Exijmcieene

I;I'H
R
: v
5

wherein R™ is a nitrogen protecting group;

R CO9R 1-and R1Z is hydrogen or fluoro; or RIL i5 hydrogen or fluoro and R12 js
CO9R14; ang |

RI3 and R4 are carboxy protecting groups.

In yet another aspect of the present invention, there is provided a
preocess for preparing the compound of formula I, or a pharmaceutically
acceptable salt thereof, as defined above comprising:

deprotccu ng a compound of formula IV
5 v

where R™ is a nitrogen p;rotecting group; and
R and 14 are carboxy protecting groups;

whc_re;ifter, for any of the above procedures, when a functional group is protected




and P. G M Wits, Protecting Goups in Org'ani',c ‘synthesis, 3rd. Ed. (John

Wley & Sons, N. Y. (1999)). The ester is deconposed by usiingiuy 2005
conventi onal procedure which does not affect another portion of the

nol ecul e. Whereafter, for any of the above procedures, when a
pharmaceutical ly acceptable salt of a conpound of Formula | is required,
it is obtained by reacting the acid of Fornula 11 July 2005 WO 02/055}81
PCT/ US01/ 45866 -8 | with a physiologically acceptable base or by reacting
a basic compound of Fornmula I with a physiologically acceptable acid or
by any other conventional procedure._Jhe term"Cl-Cl0 alkyl" represents a
straight, 5 branched, or cyclic al kyl chain having fromone to ten carbon
at dffs. UFHIS & RPOtFCUER 20010, BPIOSHR he PEYFE4RhEDUBt rai ght or.  branched
unsat ur at ed /] i i &FR:E - af; avi ng
one or nore \ggérsr %fﬁc?’gglrrg%&%é ggcﬁ‘{:)clre bo%?é’glfﬂ:eﬁ%}sh , di eﬁté%'t[ nd ?‘?(?glﬁg@ Thi s
gr oup - diagonipeohd dé&anotal iErapded, it somtsrmed Byecdcangrticdmayic'forremf ssdnt S

..... 9;;);{)2":%5{9%“93 8B 2 gglél?i[Swiz!ygé(!déggg%yﬁgg%ﬁiogggﬁ]ggg%gélbé;r?q{eiv%[e(rg{'ngf’ [0‘15 SR

gr oups.a chixgpodutitl B f@fduet Migh bERE 8h Scldic tdiQy Mehdink hERIWRUDHANJE Lid)Ga aS an
agoni st at ‘an excitatory amno acid receptor. The term "excitatory am no

acild rcegwptied of fosheld wigh abrstdbeh pbprd yhlrarerdcalbcepsepiable cation, of by
any other conventional procedure.

The term "nitrogen protecting group," as used herein, refers to
those groups intended to protect or block the nitrogen group against
undesirable reactions during syhthetic procedures. Choice of the suitable
nitrogen protecting group used will depend upon the conditiens that will
be employed in subsequent reaction steps wherein protection is required,
as is well within the knowledge of ohe of ordinary skill in the art.
Commonly used nitrogen protecting groups are disclosed in T.W. Greene and
P.G.M. Wuts, Protective Groups In Organic Synthesis, 2nd Ed. (John
Wiley & Sons, New York (1991)).

The term "carboxy-protecting group" as used herein refers to one of
the ester derivatives of the carboxylic acid group commonly employed to
block or protect the carboxylic acid group while reactions are carried out
on other functional groups. of the compound. Particular values include, for
example, methyl, ethyl, tert-butyl, benzyl, methoxymethyl, trimethylsilyl,
and the like. Further examples éf such groups may be found in T. W. Greene
and P. G. M. Wuts, Protecting Groups in Organic Synthesis, 3rd.

Ed. (John Wiley & Sons, N. Y. (1999))..The ester is decomposed by using a
conventional procedure which does not affect another porticen of the
molecule.

Whereafter, for any of the above procedures, when a pharmaceutically
accéptable-salt of a compound of Formula I is required, it is obtained by

reacting the acid of Formula




‘20 a receptor that, is. coupl ed to cellular effeetors via |j GIP-bindi ng
proteins. The term "CAMP-1inked netabotropic gl utamate reqqpulr2oosefers to
a netabotropic receptor that.is coupled to inhibition of adenylate cycl ase -

.activitygwo dmsdidg term“neurol ogi cal disorder” refers tg, &@5{31/4%‘8&”6 and
chronic neuro egenerat I ve conditions, including cerebral ICrt

subsequent to cardi ac bypass surgerygand grafting, cerebral ischema (for:
exanpl e stroke resulting fromcardiac arrest), spinal 30 cord trauma, head
trauma, Alzheimer's Disease, Huntington's Chorea, anyotrophic |ateral

sclerosis witP% i e danmntiha s Reiduaial dageowapyhyeagtyegnac 11 July
2005 WO 02/ (65481 PCT/ US01/ 45866 -9- neuronal damage, ocul ar damage and

reti nopaPR§iC eomprund ofikymutks I iwitdhat mhyded ogiggiiliduced i
Par ki ”SOQcéeglé%ﬁ%% gﬁ:chi”ch thg): rgg%éﬂzfﬂélc'é&ﬁﬁerfgl%%% %%rc%ldﬁg-' i.cal condi tions

that are cau ut anmat unction, 1ncludi miscul ar spasns,

m gr ai ne head’ahdae‘sermr'icrmcj reclontll ' eTepe; e shmigs taolsencang@,t w t hdr awnal , and

—cessati og é -opi-at es, - benzodi-azepj-nes, -ni-cotine;-cocaine, or-et hanol- ¥yt
smokithg €& §€1’P?‘3n OB REkic U S RS droa ne1GosfE8p di sor der s,

convul si ASLoAOHEEREEe' S syndronme, attention deficit disorder, and tardive

dyskinesia. The term"psychiatric disorder"” refers to both
The term "C3-Cjig alkenyl" represents straight oxr,

" branched unsaturated alkyl chains having from twe to
ten carbon atome, and having one or more carbon-carbon
10 double bond, such as, dienes and trienes. This group
also includes both E and Z isomers.

The term "aryl" represents groups such as phenyl,
substituted phenyl, and nephth?l. The term "arylalkyl“
represents a C1~C4-alky1'group bearing one or mote aryl

15“groups. |
" The term "affecting" refers to a formula I
compound acting as an agonist at an excitatory amino
acid receptor. The term “"excitatoxy amino'acidr
'receptor"'refers to a metabotrOPic glutamate'receptor,
20 a receptor that is coupled to cellular effectors v1a
. @TP-binding proteins. The term "CAMP-linked
metabotroplc glutamate receptoxr" refers to a
metabotroplc receptor that is coupled to 1nh1blt10n of
adenylate cyclase actiwvity. 7
25 The term “"neurological disorder" refers to both
‘acute and chronic nenrodegenerative conditions, '
~ “including cerebral deficits_subéequent to cardiac
bypass surgery and gfafting, cerebral ischemia (for
example stroke-: resultlng from cardlac arrest), Splnal
30 cord trauma, head trauma, Alzhelmer ‘s Disease,

- Huntington's Chorea, amyotrophlc lateral scleroslst,,“

ATDS- 1nduCEd dementia, perlnatal hypox1a hypoglycemlc



—di-sorder FREEPASSECE

~acute and chronic psychiatric conditions, including - schizephrenia,
anxiety and rel ated disorders (e.g. 15 panic attack and sqﬁqgﬁqugated
cardi ovascul ar di sorders), depression, bipolar disorders, psychosis, and
_obsessive conpul sive disorders. A particular aspect of the resent.

“i nvent i onWOi¥eiS#des a nethod for affecting the cAWP-|i nREFUHNHFEEabot r opi c
glutamate receptors in a patient, which conprises admnistering to a
patient requiring nodulated excitatePy am no acid neurotransm ssion a
pharmaceutical |l y-effective anount of a conpound of formula I. 25 Another
particul ar aspect of the present invention includes a nmethod of

admi ni st epdyrgprad éﬁmegELvecah@mndam&ﬁezﬁndunﬂmﬁmQQaﬁhytornula It, where R13"

and R14 are en ( - , I.s8s adm ni stering to
a patlent %%u4%8n8 Fod 8? ?éd d?%gﬂéﬁ)?%g%qg% acgg %ﬁneurotransnission a
pharnaceuParkﬂdspne%fBﬁteaEeanDnnis térm1aﬂnqummmiudbsfothnra . 11 July 2005

10 Anot her e OdLnEﬂ % ncl unga met hod f or rea gp@ psychiatric

CRRAE R BT RE AR ST PV § G TRES
of treat n@gpdslkeres, anemaamﬁgeﬂﬁs@@u:y @aféﬂfell\{rﬁgr&mént of a conpound of
formula |, Another enmbodi nent nma |nclude the use of a conpound .as defined
above for¢¥BGheFuf HELBREYof NEORBIRRAFRNIATE HHEHETTG 2 psychi atric

di sorder. wfﬂgﬁ&gﬁlengggj@gggaﬁggnlpgléukbﬁaggggmmlfor treating a
' benzodiazepines, nicotine, cocaine, or ethanol},
smoking cessation, emesis, brain edema, chronic pain,
10 sleep disorders, convulsions, Tourette's syndrowe,

‘attention deficit disorder, and tardive dyskinesia.

The term “"psychiatric disorder" refers to both
‘acute.and chronic psychiatric conditions, including
_ schizophrenia, anxiety and related dlsorders {e.g.
15 @ panic attack and stress- related cardlovascular.
disorders), depression, hlpolar dlsorders, psychosis,

and obsessive compu151ve disorders.

A partlcular aspect of the present inverition
-includes a method for afifecting the CAMP-1inked _
20 metabotropic glutamate receptors in a patient, which
comprises:administering to a patient requiring
modulated excitatory amiﬁo-acid neurbtransmissioh‘a
pharmaceutlcally effectlve amount of a compound of

formula I.

.25 '~ Another particular aspect of the-present invention
inciudes a method of administeriné an eﬁféctiﬁe amount -
of a. compound of formula I, where R13 and R14 are_béth,
hydrogen (a di—acid); which_tomprises‘administering to

a pétient requiring modulated,éxcitatory amino acid.

30 neuretransmission a pharmaceutlcally effectlve amouni”

of a compound of formula I.




neurol ogi cal disorder in a patient which conprlses adnlnlsterlng to the
patient in need of treatnent thereof a pharnaceutlcally ef faciunwaosanount
of a compound of formula I. Still another ‘enbodi ment may include the use of
a conmpound as defined above for the manufacture of a nedi canent for
treating a neurological disorder. A preferred nethod for treating a
psychiatric disorder in a patient conprises admnistering to the patient
in need thereof a pharmaceutically-effective anount of a conpound of
formula | wherein said psychiatric dygorder is schizophrenia, anxiety and
related disorders, depression, dipolar disorders, psychosis, and obsessive
conpul sive disorders. A preferred nmethod for treating a neurol ogica

di sorder inagotpati @HodGRRRE i HAS iadMhAd S &fdthgat ot he-pathg i n need
t hereof a fharnaceutlcalIy-effectlve anount of a conpound of fornula l

wher ei BSYERH - MeuFdPBETeal it BREET™Y SNdER e BB T IFEF] éijlf”sms‘?l}l%éﬁﬂe"rﬂ 6

~t-rauma;-Ab-zhei-per'-s -Di-sease; —Hunt t on'-s-Chor-ea; -anyot rophi-c¢ I ateral-
scIero?Fgu”%I 9 fageey” éﬁ%ﬁPFﬁuiﬁg i natal hypoxi a; hypoglycem ¢ 11 July
2005 -10a neuronal damage; ocul ar danmage and retinopathy, cognitive

di sord di opat hic and drug-i.nduced Par ki D
Spase: | PG ARRG TECSAPn o0 LI HOSAEReS! LriNEry f DA ABRGe:

drug t eberanie; ﬂMethdnaﬁEdtuﬂ&ndf a medicament for treating a psychiatric

disorder.

Another embodiment may include a method for treating a
neurological disorder in a patient which comprises administering to
the patient in need of treatment thereof a pharmaceutically-effective

amount of a compound of formula I.

Still another embodiment may include the use of a compound as
defined above for the manufacture of a medicament for treating a

neurological disorder.

A preferred method for treating a psychiatric disorder in a
patient comprises administering to the patient in need thereof a
pharmaceutically-effective amount of a compound of formula I wherein
said psychiatric disorder is schizophrenia, anxiety and related
disorders, depression, dipolar disorders, psychosis, and obsessive

compulsive disorders.

A preferred method for treating a neurological disorder in a
patient comprises administering to the patient in need thereof a

pharmaceutically-effective amount.of a compound of formula I wherein

said neurological disorder is cerebral deficits subsequent to cardiac

bypass and grafting; cerebral ischemia; spinal cord trauma; head

trauma; BAlzheimer's Disease; Huntiﬁgton'sichorea; amyotrophic lateral

'sclerosis; AIDS-induced dementia; perinatal Hypoxia; -hypoglyéemic’

cardi a@atbg@taslsl aa@@dgbafudx@meﬁerﬂm&oﬂ SCPRM@cesPlifal 1 e¥rdettatda; head j



cessation; snoking cessation; enesis; brain edema; chronic pain; sleep

di sorders; convul sions; Tourette's syndrone; attention def i4qi futy ghiggor der ;
and tardi ve dyski nesia. Yet another enbodi ment nmay include the 'use as

defi ned above wherein said neurological disorder is cerebral deficits
subsequent to cardiac bypass and grafting; cerebral ischem a; spinal cord
trauma; head traumm; Al zheiner's Bpgease; Huntington's Chorea; amyotrophic
| ateral sclerosis; ADS-induced denentia; perinatal hypoxia; hypoglycemc
neur onaleudtarmrayejamaged| atuldanagragnthnderkDopatdity ;cogmiidive disorders;

i di opat;hj.c and. drug- .induced P@rki son's [isease; nuscul ar sgasns; m grai ne
headachés “PiriHary™ PRAEHENER e?a%kﬁﬁjop8lgﬁ§ﬁﬁﬁ§,'m???ﬁﬂ%%ﬁa?,a%Wﬁr

cessat imdgrasmoki ng cessation; enesis; brain edema; chronic pain; sleep

di sorders; convul sions; Tourette's syndrome; attention deficit disorder or
tardive A nore preferred nethod for treating a psychiatric disorder in a
patient conprises admnistering to the patient in need thereof a

psychiatric disorder is anxiety and rel ated disorders. A nore preferred
met hod for treating a neurological disorder in a patient conprises
admnistering to the patient in need thereof a pharnaceutically-effective
amount of a compound of fornula | wherein said neurological disorder is
drug tol erance, w thdrawal, and cessation; or snoking cessation. Another
enbodi nent may include the use as defined above wherein said neurol ogical
di sorder is drug tolerance, w thdrawal, and cessation or snoking
cessation. An additional aspect of the present invention is a conmpound of
formula I, or a pharmaceutically acceptable salt-thereof ;for use as a
phar maceuti cal .



11 Jul y 2005 -1la Another aspect of the present~invention includes the use

of a conpound of fornula I, or a pharmaceutical |y acceptabtelusetdost her eof ,
for the manufacture of a medi canent for treating neurol ogical or :
psychiatric disorders. In yet another aspect of the present invention,

there is provided a novel conpound of formula I, or a pharmaceutically
acceptable salt thereof, as defined above for use as a pharmaceutical. In
still another aspect of the present invention, there is provided a novel

compound of formula | substantially as, hereinbefore described with
reference to any of the Exanples. In Turther aspect of the present

i nvent headativerie ursnpriovindedt tnenase dirva phanmeeutviddidopvel f edtd ve anount
of 2 couBoLNhAl ShBk MM delioa P! AMLAL] Vo ARNELERIDEI RIS 8epE I DAl ept N
reference to any of the Exanples in the manufacture of a nedi cament for
af f ect dAagotdrr CANPRY i Fided s  nBoabvtied pi evoliansiaretereiept desichherein sai d
medi capeol &S, Sulhhabl & fQr g admdussfration into a mamml | requiring

t he present Yehvamtihes, enpetiaand naprbressie £oe Seepardafdnad iRrPEF conpound

of forgybaein sHPStANLLR] YRSy ebel nhelaresdasasihad sviidkdebatence to any
of the Exanples. As used herein the term"effective m)un%" refer%e'gg t he

anount 2Bt dobEPHTs PR FEhOBFd CeUBRTR sitAGREEr MR pFar 4dde ™

adm ni sthaid;0R1zkAnkbes pakient; mhiciyEnoyi desebheajesicogdiceflhgetali n t he
pati ent under. _diagnosis or treatnment. 11 July 2005 WD 02/055481

PCT/ usé‘iy%%‘tf‘éé' -12

ATDS~induced dementia; perinatal hypokia; hypoglycemic neurcnal damage;
ocular damage and retinopathy; cognitive disorders; idiopathic and drug-
induced Parkinson's Disease; muscular spasms; migraine headaches; urinary
incontinence; drug tolerance, withdrawal, and cessation; smoking
cessation; emesis; brain edéma; chreonic pain; sleep disorders:

convulsions; Tourette's syndrome; attention deficit disorder or tardive

A more preferred method for treating a psychiatric disorder in a
patient comprises administering to the patient in need thereof a
pharmaceutically-effective amount of a compound of formula I wherein

said psychiatric disorder is anxiety and related disorders.

A more preferred method for treating a neurological disorder in a
patient comprises administerihg to the patient in need thereof a
pharmaceutically-effective amount of a compound of formula I wherein
said neuroleogical disorder is drug tolerance, withdrawal, and

cessation; or smoking cessation,

Another embodiment may include the use as defihed above wherein
said neurological disorder is drug tolerance, withdrawal, and

cessation or smoking cessation.

An additional aspec¢t of the present invention is a compound of

formula I, or a pharmaceutically acceptable salt. thereof,. for use:as a

AR

pharmaceutical.



An effective anpunt can be readlly det er ni ned by~ the attendi ng

di agnostician', as one skilled inm the art, by the use of KnawyZoeshni ques
and by observing results - obtained under analogous ci rcunstances. In
determining 5 the effective amount or dose of conpound admi nistered, a
nunber of factors are considered by the attending diagnostician,

including, but not limted to: the species of manmal; its size, age, and
general health; the specific disease involved; the degree of or 10 o
i nvol venent or the severity of the disease; the response of the individual

patient; the particular conpound adm nistered; the node of adm nistration;
t he bi oavakRhabidy tagpeharattidrd streesnofinveatpoeparaiiden thelmssd sfeaed; the

dose reghgEmLSelLebhthid e Use, Qép%ﬁa%%ﬂ%%@dt ;I”agg?ﬁ’c&gfé %%ltaggeroeor}er

rel evant ~ circunmstances. For exa , a typical 0ose may contain
fron1aﬁ@ntt@§5Mﬂ@u€@C%Mmﬁn0ﬁ3©0mﬁ@l@ﬁmqﬂWefaettxﬁﬁtlmggnﬁmuqﬂﬂglciheononpounds

can bepgggﬁfggyfgrgg sOYads variety of routes including oral, rectal,
~t-ransderal-,; -20 subcut-aneous, -i-nt ravenous;--i-nt-ramuscul ar; -bucal-or

i ntranasal routes. Alternatlvely, t he conpound may be adm nistered by
continuous iRf Psé Ao rASUSEENELe Brl h&rets%'h@ H-@éﬂﬁ% ERLLL S d BrBvidmymal,

such as a nobuse, guinea pig, rat, dog o hunan i s understood that
the pr@f 8Py Cﬁé}PPéwﬁ 955 DHTRYMaN . THe af éh%m%qeél&tlpﬁgiY(%ﬁcepttﬁéé% "3al4s used

her ei ncnépedyidas bt &igenenrlkyréccent ed mean RG Wikehy1 enconpasses
prohibiting, preventing, restraining, and slow ng, stopping, or reversing

progression of a
In still another aspect of the present invention, there is

provided a novel compound of formula I substantially as hereinbefore

described with reference to any of the Examples.

In further aspect of the present invention, there is provided a
use of a pharmaceutically effective ambﬁnt of a compound of formula I
substantially as hereinbefore described with reference to any of the
Examples in the manufacture of a medicament for affecting the CAMP-linked
metabotropic glutamate receptors, wherein said medicament is suitable for
administration into a mammall requiring modulated excitatory amino acid

neurctransmission.

In another aspect of the present invention, there is a process
for preparing a novel compound of formula I substantially as

hereinbefore described with reference to any of the Examples.

As used herein the term "effective amount" refers to the amount
or dose of the compound, upon single or multiple dose administration
to the patient, which provides the desired effect in the patient under

diagnosis or treatment.




30 resultant synptom As such, the methods of this , invention enconpass
both therapeutic and prophylactic admnistratiion. 11 July 13Q0f 200
11211155481 PCT/ USO1/ 45866 -13 If not commercially available, the
necessarévsstar_zi ng materials for the above procedures nmay be nade by
procedur 8 9%RT8h are sel ected from standard techni ques P& EPHR™PE and

het erocyclic chem stry, techniques which anal ogous to the 5 synt heses of
known, structurally simlar conmpoundsi2-and the procedures described in the
Exanpl es, including novel procedures. A further aspect of the present

i nvention provides for a nethod of adm nistering an effective anount of a
conpound 10 BF ebfauFive |aveint e Pear@adid YafetssttingfdbEgen (a di

aci d), WeheNaCOOREL AESAPUMALSLE AN L B P GQicking,codul at ed

excitatory am no aci d neutotransm ssion a pharnaceutically-éeffective .
amount obYathenpeendf oknden ntchniquelks a@ohpnundsesfviingr mesalksare convert ed

U1 TR WS L PSR e 0 O SORRYES o TOTLs
1 bel®w. tRE4682C=ctlivECRISuht M2 deherd Lonpgbwidy adudriiensired,
a number of factors are considered by the attendiﬁg,
diagnostician, including, but not limited to: the
species of mammal; its size, age, and genefal health;
the specific disease involved; the degree of or
10 involvement‘or the severity of the disease; the
response of the individual patient; the particular
compound administered; the mode of administration; the
bioavailability characteristics of the preparation
,administered; the dose regimen selected; the_uée of
iS..conCOmitant medication; and other relevant
¢ircumstances. For example, a typical daily dose may'
contain from about 25 mg-to ébout 300 mg of the dctiﬁe
ingredient. The compounds can be administered by a
"~ wvariety of routes including oral, rectal, transdermal,
20 subcutaheous, intravenous, ihtramuséular, bucal or
rintranasal routes. Alternativgly, the compound maf\be:
administered by continuous infusion. ' -
As used herein the term “patient” refers to a
mammal, such és a mousé,-guiﬂea pig, rat, dég or human.

25 It is understood that the preferved patient is a human.

The term “treating” (or “treat”) as used heréin
includes its generally accepted meanihgrwhich |
encompasses quhibiting,_preventing, rgstraining, and
slowing; stobping, dr reVeréing pfogfession.of a

L

30 resultant symptom. As such, the methods ,of this.

'i.invention encompass both therapeuﬁicAéﬁd:prophyiéctlcﬁ

.adminigtration.



' 10

20 In particular, a crystalline formof a conmpound of forrmula | may be
prepared according to-the route outlined n Schene 2 bel owiitnyuwioos each of
R13 and R14, respectively, 11 July 2005 WD 02/055481 PCT/USO1/ 45866 -14
represents a val ue defined for the groups R13 and R14. The rocess

"descri bedWPr24¢Hehe 2 is a synthesis nethod for the pré’ﬁéﬁ”&gl’bﬁ“’of a
crystalline hydrochloride salt formof a conpound of fornmula I and a

met hanesul fonate salt formof a 5 cohpound of formula I. II, where R13 and
R14 are both hydrogen (a di-acid) Il, where R13 and R14 are not |V, where

R13 and both hydrogen (a nmono-ester) ~ Rl4 are not hydrogen (a di-ester)
p 111 1, wher el RIPGPRErcipdly paYHl kgl dgdi g fafesssity) starisgs

tert-but oxyear POy s @eNLbEO8CPrBELEEFEE NEa B Rhade b%ﬁﬁ:%ceé&r& _
hydrogen i |, nethane sulfonate salt |, hydrochloride Salt; crystalline

solid |, vhitheatorsSewesd Zromr gtandatdr tPrlapbaund of orPaic enfar Salt
_ heterocyclic chemistry, technigues which analogous to the
5 syntheses of known, structurally similar compounds, and the
prbcedures described in the Examples, including novel
procedures. | '
A further aspect of the present invention provides for

a method of administering an effective amount of a compound

10 of formula II, where R13 and R4 are both hydrogen (a di-
acid), which comprises administering to a patient requiring
modulated excitatory aminO'acid neurotransmission a
'pharmaceutically-effective amount of a compound of formula
I " | 7 .
15 o Compounds of formula I are converted via enzymatic or
 hydrolytic process in vivo, to form cdmpounds of fcrmula II,
rwhere-R13 and R14 are both hydrogen (a di-acid), as shown in

Scheme 1 beldw.

.Scheme 1: In Vivo Conversion -
20 o _ _
In particuiar, a crystalline form of a compound of
formula I may be prepared accordinthdftﬁé"routeﬂaﬁgiiﬁéﬁ'En,.

~ Scheme 2 below in which each of R13 and R4, respectively,




@

.I'n schene 2 above, the nonohydrate of |1, where :R13 and R14 are both

hydrogen (a di-acid)., is treated with thionyl™ chloride and Justtosol

affording the corresponding di-ester of Il. Alternatively, catalytic
hydrochl gri e acid’ may be. 15 used in place of thionylc i€ isskbe

di -ester%‘g’#"nu*f‘g 11, 11 July 2005 WD 02/ 55481 PCT/_UEJ(‘J@%%'&’ 15 is
am dated with a conpound of formula Il using dicyclohexyl carbodiim de

(DCC), 1-(3-dinethylam nopropyl)-3- "eJt‘h‘yI carbodiimde (EDCl) or isobutyl
chloroformate as a coupling agent to afford a di-ester protected peptidyl

5 conpound of formula I. This transformation could_ also be, achieved using
the aci drehresedesor Yylusidrfenadrier i IruRsy Fﬂépt?‘irtﬁap& upl THE

o b ARl IS Y] T PSR neriod o

bi s( 2- oxpra3paxat bbhdbhyh ) ivastpdil hiwe cigfdwociel andlel Galt form of a

benzotriazol -1 -yl oxytri-s(di net hyl am no)phos iu hexaf | 1or ophosphat e.
- The-hydr-GRFEPENGs.Of hgo_ﬂxp__%g_t%F_a%qlio?etgsg_ lb%%qrf%nargec(ﬁ%@hn%o%‘fmaﬁwa b,

with @ sebhpbBhRgbaserspgimasz!ithium hydroxide or sodium hydroxide in THE
affords the di-acid 15 protected peptidyl conmpound of fornula I,  where R13
and R14 are both hydrogen (a di-acid). The di-acid protected peptidyl

conpound of formul g Iévﬂg}géqap(aﬁamﬁt ected with a mneral or organic acid in
%ﬂ‘e eoptfli y*‘

a suitable solvent.” ' BY..j{ oduce the correspondi ng acid
salt of the 20 di-aci 6%%?1@0%‘?{{0r mula | as an anorphous solid

or, directly, a crystaldine solid. In the se of an

1§, where R13 and R are not IV, where R™ and

both hydrogen (a mono-ester) <——  R'arenot . ‘
l ydrogen (am ) hydrogen (a di-estery . . =
n _ : : o

i
1, where R® and R% are
both hydrogen (a di-acid); -
R16 is tert-butoxycarbonyl
or a nitrogen-protecting group

l‘

1, where R7 is hydrogen

I

1, methane suifonate salt I, hydrochloride salt;
' : crystalline solid

|

1, zwitterion

Scheme 27:' Prdce_ss for Preparation of Part‘icu:lla'.r _Sa—l‘;
10 | o
In scheme 2 above, the monohydrate of II, Whefe R'13. ar;_d
R14 are both hydrogen (a di-acid), is treated with thionyl
chloride and methanol, affordiﬁg the corre-spox_lding di-ester
" of II. Al.terna-tiveiy, cataiy-{:lirc-h}'_iaréﬁh'i‘c_i}r:j,c ac:lé.‘maybe“

15 used in place of r.thionylchloridé. The di-ester, formﬁ_la I,



anmor phous solid, subsequent crystallization may ‘eccur from suitable
sol vents. For exanple, a di-acid protected peptidyl conpoundimf2dosr nul a |
when treated hydrogen 25 chloride gas in ethyl acetate provides the

_deprotectag) nxd chl oride salt as an anorphous solid. The annrg
hydr ochl or'i ound may then be crystallized from acePSHESVI mater to
afford the crystalllne hydrochl oride salt conpound of formula |I. In the

case of a crystalline solid 30 which-il8-forned directly, filtration of the
reaction mxture nmay afford the crystalline salt. The zwitterionic
compou);idr of forrmula | is afforded b reatment of the crystalline V 4
11 July 2005mif3tes Missy e cpaprusd Pﬂ5é@m ula 6l Ky diwigtd ori de salt of
formula lg iTole! X I 2 }Q _ordinary
skill in thé}art t Q} a ggéﬂ%ﬁﬁd(%Fcrgr%upg.ﬁgmgégiégﬁﬁhéﬁ&~gﬁglnEone
procedureethwkﬂ&rh¢ﬁ&lmmﬂaxmﬂaﬁlmtemnmdohu9§hreh&mrmfmﬁmamﬁiadSaThe ability

Genonat st HPTASE i AR BoErEYoT PR TOR el R A

pr oducstlocbrﬁpsﬁmﬁﬁ fcﬁ:mtﬂ.,a G. 7ThAs8krenspoasRhbnostildelysdbel ysi s
(mMduR 1 Or%&%&ﬁ4;1 cells expre55|n these |nd|V|duaI human netabotroplc 10

gl ut amat € USRS JR orgge or Eneebpg @tvamjety of
Neur ophar sBiE&t . peph®2f Iuﬂ%lréﬁéanaad §§97ex§@plé- dﬁﬁﬂenﬁﬁhe ability of

formula | conpounds to treat anxi efy or  a related disorder may be
denonst r afetPxRRIRERIRC Svand koWl oro-4, 6-dimethoxy-1, 3, 5-triazine

{CDMT) , bis{2-oxo-3-oxazolidinyl)phosphinic chloride and
10  benzotriazol-1l-yloxytris{dimethylamino)phosphonium
hexafluorophosphate. ' ,
| The hydrolysis of the di-ester protected peptidyl
compound of formula I with a suitable base such as lithium
hydrox1de or sodium hydroxide in THF affords the di-acid
15 - protected peptidyl compound of formula I where R13 and R14
_are both hydrogen {(a di- acid) . The di-acid protected
—peptldyl compound of formula I may be deprotected with a
mineral or organic acid in a suitable solvent. Such
conditions may produce the corresponding acid salt of the
20 di-acid peptidyl compound of formula T as an amorphous SOlld
or, dlrectly, a crystalllne s0lid. In the case of an
amorphous solid, subsequent crystallization may occur from
suitable solvents. For example, a di- ac;d protected
peptldyl compound of formula I when treated hydrogen
25 chloride gas in ethyl acetate prov1des the deprotected
hydrochlorlde salt as an amorphous SOlld The amorphous -
~hydréchloride compound may then be crystalllzed from acetone
and water to afford the crystalllne hydrochloride salt
compound of formula I. In the case of a crystalllne Solld |
30 __whlch is formed- dlrectly, flltratlon of the reactlon mlxture
| may afford the crystalllne salt. The zw1tterlonlc compound*

- of formula I is afforded by treatment of the crystalllne




.15 fear potentiated startle and el evated plus nmaze nodels of anxiety

descri bed respectively in Davis, Psychopharmacol ogy, 62:1;1# zovg Lister,
Psychophar macol , 92;180-185; 1987 In Vitro Receptor Binding 20 To study the
ability to affect receptor binding of conpounds of the present i nvention
"in conparVOHT L Y354740, displ acenent of a high affi nPEWUHY-tE

ant agoni st radioligand [3H LY341495 to cell nenbranes from human nd uR2,
human m3d uR3, and native rat brain tigsues was 25 determ ned. (See,
‘Ornstein P. L., Arnold M B., Bleisch T. J., Wight R A, \Weeler W J.,
and Schoepp D. D., [3H'LY341495, a highly potent, selective and novel

radi ol i gandidohlbatidki Bglgr edpfobimiibs abotioRi SofearPhpdtox Bloor gt Med.

Chem Lett,. 8. 1919-1922 (1998); and_Johnson B. 30 .G, Wight R A,

Arnol d M¥iBL Peyrepreripred bypret ef iopdingry ghil EchBephe mrip that _

[ 3H LY34.al4@mpaend BeVebridRhdr i tﬁét@@pafléag%iéﬁeg%%@éd&@d for group
I'l nmetabotropic 11 July 2005 WO 02/055481 PCT/USQO /45866 -17 receptors;

Tabl o715 bl ow eyl ASRoPE PaRba A St B ARE re R e O ebrai n
menbr anegwititimage peteptyrsifohtaiothoméhabe oflsmoustranefuhpnexaciontigant -
i spl ace Tt S9HAEY bendPRSCEBorar Foreorath prefbranee WITEL 10! 000
nM 3, 4, 6, 7 or 8) or phosphoinositide hydrolysis (mGluR 1 or-
5} in cells expreésing-these individual human metabotropic
10 glutamate receptor (mGluR) subtypes. (D. D. Schoepp, et
al., Neuropharmacol., 1996, 35, 1661-1672 and 1997,-36, if
| The ability of formﬁla_I compounds to treat anxiety or
a related disorder may be demonstrated using the well known
15 fear potentiated startle and elevated plus mazé models of
anxiety described respectiveiy in Davis, Psychopharmacdlogy,

62:1;1979 and Lister, Psychopharmacol, 92:180-185; 1987

In Vitro Receptor Binding

20 To study the ability to affect receptor'biﬁding,of
compounds of.the presént'invéntion in comparison to
LY354740, disPlaCeﬁent of a high affinity mGiuRZ anﬁagonist‘
radioligand [PH1LY341495 to cell membranes from human
mGluR2, human mGluk3, and naﬁive,rat brain tissues‘waé

25 ‘determined. (See, Ornstein P. L., Arnold M. B., BleischrT.-
J., Wright R. A., Wheeler W. J., and Schoepp D. D, '
FH]Lf341495, a highly potent, selective and novel |
radioligand for labeiing group II metabotropic receptoré.

Biocorg. Med. Chem. Lett. 8: 1919-1922 (1998); and Johnson B.

T c5 S

30 G., Wright R. A., Arnold M. B., Wheeler W. J., Oxrnstein P.

L., and Schoepp D. D., [3HILY341495 as a novel ra

- filtration‘antagogist radioligand for group II metabotropic°



»10 Tabl e 1. Conparison of receptor binding of compounds of the present

i nvention with LY354740 Displacenent of 3H LY341495 bi ndi Rg Jul§i 2005

nM (nmean+S. E., N=3) - Receptor LY354740 Fornmula |- !!!l Preparation Human
nd uR2 8 + 1 >10,000 Human nmd uR3 125.6 + 4.8 >10,000 Rat Forebrain
"80.0 + 7.L\§B>0f6‘%%6’0 In Vivo Actions in Rat Fear Potenti at ggwglsg#pfmg Anxi ety
Model 15 To study the oral potencies of. conpounds of the present

i nvention in conparison to LY354740.-+h~an md u2/3 receptor |inked

t herapeutic animal nodel, studies in the rat fear- potentiated startle
assay were performed., This nodel was _specifically chosen, as it _is highly

sensi t i vESFEPRRIE2/ Shavrayont 2l u et daindigsy 740 nenbreanso @ide8n t he
present rLRYSRLIO , . T ZZ@E‘%* r 1~ _,, '
Schoepp 5 D. % andglﬁglg?ﬁgne%ﬂﬁ%%&%%ﬁ/ﬁb an O;?}Pel?qae%‘%f{edgg]t %Spr ofile of

LY35474015A%pd68Rt (1BPGh) sel ective, orally active 11 July 2005 WO

4) 2/ 055481 PC]/USD1/ 45866 .-.18 ony st fu | t abptropic glutamate |
~receptors, -J _Clspﬁglgwngc%ﬁ_.?%? ﬁhe%}iovggﬁ%%?%fgénﬁg%@e)%o To verify that -

the agti qhg] O¥381 £65POLNE: QY dPHAH Fdrdbldil idiBiSheWlgnTE U2/ 3 receptor
medi at ed, as hasbeen shown previously for 5 LY354740 (See, Tizzano, J.P.,
Giffey ROEency pdmaflprpbe. that observed in human recombinant

receptors. In contrast, the compound of formula I did not
~ appreciably displace [PH]LY341495 binding to rat forebrain
membranes at up to 10,000 nM.

10
Table 1. Comparison of receptor binding of compounds of
the present invention with LY354740 |
Displacement of 3H-LY341495 binding
(Ki, nM) (meantS.E., N=3)
Receptor - B LY354740 -_ | ' Fofmula I
Preparation N
Human mGluR2 ' 84.7 + 11.1 >10,000°
Human mGluR3 ' 1256 5 4.8 510,000
Rat Forebrain | ~ 80.0 x 7.3 | 510,000
In Vivo Actions in'Rat-Féar Pbtentiated Startle Anxiety
Model | | ' - | '
15 E To;étudy the oral potencies of cowpounds of the presénﬁ'

‘invention in comparison to LY354740 in an mGlu2/3 receptor
linked theérapeutic animal'model; .studies‘in the rat feai—_
potentiated startle-assay weré performed;'This-model was‘
specifically chosen, as it iSthghly sehsitive to m@lu2/3 . .
20 agonists such és LY354740 and_compbunds'of-the present
invention, {See, Helton D.R., Tizzano J:gti_Moﬁn,J-Apﬁ_ﬁé
-Schoepb D.D., and Kallman M;J.L‘Aﬁﬁioly£ic‘and“éia":effébt"'“
:profile of LY354740: A potent; high selective, orally aC?iVé




Mran J. A, and Schoepp D.D., Actions of nmdu reeeptor agonists on
fear-conditioning versus fear-expression in rats, Neurophan a5 @oogy

38: Ad5 (#144) (1999)), the ability of LY341495 (an nfG u2/3 receptor

ant agoni st See, Kingston 10 A E., Onstein P.L., Wight R A ,_Johnson

‘B. G, Naﬂé"&ﬂ”@:‘g‘, Burnett J.P_, Belagaje R, Wi S., a d:T§f:§r$6’é°6’6'9D. D.,
LY341495 1is a nanonolar potent and sel ective antagonist for group Il .
nmet abot ropi ¢ gl utanmate receptors, Neur®pharnmacol ogy, 37: 1- 12 (1998)) to
bl ock conpound- nedi at ed suppression of fear 15 potentiated startle was al so
determ ned. As a positive control in each experinment, diazepam (0.6 ng/kg
. p.) wasagdised. fAbl gexper I Denksabet eopit foiueahate fredaratoss,| 7.t he fear
potenti at ed starhl e_nodel, aninmals are exposed . to a _neutral SE&%‘CH us such

as | i ght {RUARCTonEdP- . FBeSti ftif as™ Wi ¢9° alt WA si ve S tihdiys "86Eh as a -
shock (ungandiddienedest hMubmpbundFeE! p¥i-hen £ondid it NGodddieerehe  ani mal s

are presented with a loud acoustic stinulus, larger startle responses are

--------- eli-ci t ed. MG 3t Fecepspr| wediphaflusapshapreemiahann IRHiowm yDifgFepam-and-

buspi gone ydr-nehl @ri.der; whLeh a{r?p.?'éﬂ%ﬁé' YKP{.QV%}:MEJ ¥ hes, are
effective at reducing the eaf (incfeased startle response) associ ated

with the Mpresest.at kod §thbeght Di.P .t hact ans pof enilatez-eptant | e nodel

and.in reducing the fear of n@@ggpﬁggges in the el evated sp;ﬂolﬁs'in 30 maze

mdel . MILHGHG EatSFats o} BTl E N TS R ce (18-35 g)
wer e obt atared, INedmopHatinarolbptagee :A45 1#144) y(2X0H) ) , the ability:
of L¥Y341495 (an mGlu2/3 receptoxr antagonist) {See, Kingston
.10 A.E., Ornstein P.L., Wright R.A., Johnson B.G., Mayne N.G., -
‘Burnett J.P_, Belagaje R., Wu S., and Schoepp D.D., LY¥341495
is a nanomolar potent and selective antagonist for group iI
rmetabotropic‘glutamate receptors, Neuropharmacology, 37: 1-
12 (1998)) to block compound-mediated Suppression of fear-
15 potgntiatéd startle was also determined. As a positive
| control in each experiment, diazepam {0.6 mg/kg i.p-} was
used. All experiments were performed in fed rats. |
In the fear potentiated startle model, animals are
exposed to a neutral stimulus such as light (conditioned
.20 stimulus) with an aversive stimulus such as a Shock |
(unconditioned stimulus). Following conditioning, when. the
animals are presented with a loud_écoustic stimulus,ﬂlarger
startle responses are elicited when the startle stimulus is
preceded by light. '7
25 Diazepamrand buspirone hydrochloride, which are
‘clinicélly proven énxiolytics, are efféctive'at redﬁcing'the‘
f fea:‘(incréased startle response) ;ssociated withrthe o
presentation of light in the fear potertiated startle mbdel,,
and in reducing the fear of open spaces in the elevated plus

30 maze model.

Male Long Evans rats (18044DQ"Q) ér-ﬁéle-ﬂfﬁﬁ 

mice (18-35 g) were obtained f:om.HarlanLSprague—




oW 021055481 PCT/ USO1/ 45866 -19 Dawl ey, Cunberl-and, IN, USA and acclinmated
at least 3 days before testing. Aninmals were housed at 23m26cky Blogt i ve
hum dity 30%to 700)' and given Purina Certified Rodent Chow and water ad
libitum The 5 photoperiod was 12 hours of light and 12 hours of dark,

W th dar Kkwongeissgit approxi mately 1800 hours. Test conpourdguseenzsedi ssol ved
in a vehicle of purified water and neutralized with 5 N NaCH to a pH of
7-8 when applicable. Di azepam (Si gma_g"l_em' cal Conpany, 10 St. Louis, M)
was suspended in purified water by the dropw se addition of Tween 80.
Control animals received the respective vehicle. SL-LAB (San D ego

| nstrunme ncgg ; ) ha r fpr_.c It @ni ng sessions
and for ']%aév]ﬁ% pr o %%tlﬁgﬁ’arllg'r{e}%%r%?%\gg%?ﬂg%gﬁcfeatr gs%%g'tﬁsgs. A cl assi cal -
condi ti-ondays redoseduteswaagusednivaps odkioe hqaadeghtatat i on of startle

responses,. Briefly, on the _first_2 days, rats re placed into dark
st alrot | e %%J%"?I&e(trgiﬁﬁlmi E‘Hm%HIEJEK a?nggvyeqfé) iarTé‘i,\%ﬁVee%‘. %2’5115"8‘1 | owi ng a

(500ns8) preceded by a 5 second presentation_of Ti1ght (15 watt) which
remai Red PROFIRGE iKe vagr a8 BRVSF Phelifdelendre? frdgentadt & of. the |ight

and shock, Ml &aghy R sk %@Capﬁseaﬁhﬁlge@iggle?o% SRSpON, rats were savaged
with a solution of test conpound of water and startle testing sessions

were conduct &&EStAdenpoknds vereofiseselve@ it esermhitdlohehf
| ' purified water and neutralized with 5 N NaOH to-a pH of
7-8 when applicable. Diazepam {Sigma Chemical Company,
10 - St. Louis, MO) was suspended in purified water by the |
dropwise addition of Tween 80. Contreol animals
received the respective vehicle. _
SL-LAB (San Diego Instruménts, San Diego, CA)
chambers were used for conditioniﬁg}sessiona and for
15 . the produétion and recording of-startle responses. A
classical conditioning procedure was used to produce
potentiation of startle résponses.' Briefly, on the
| first 2 days; rats were placed'into dark startle
_ chambers in which shobk grids were installed.
20 FolloWing a S-minute acclimation period, each rat
| received a 1lmA electric shock (500ms) preceded by a 5
gecond ﬁresentation of light (1S_watt) which remained
on for the duration of the shock. Ten presentations of -
the light and shock were givén in each conditiomning
- 25 . seésion, rats were gavaged'with-a sdlutioh of test
| ~compound of water and startle tésting sessions were
- conducted. A 5lock of 10 conSecutivé presenﬁations,of
acoustic startle stimuli (110 dB, non-light-paired)
were presented at the"beginnihg of1the session in order
30 to minimize Ehe‘ihfluences of the initial rapid pp@ggl L
of habituation to the stimulus. ~Tﬁ£s ﬁaé foliéﬁéé55§¥ig_l

20 alternating trials of the noise alone or noise



:

<acoustic startle stimuli (110 dB, non-light-paired) were presented at the
begi nning of the session in order 30 to mininZe the i nf | uemcrs Bos
the'initial rapid phase of habituation to the stinulus. This was
followed- -pby' . 20 alternating trials of the noise alo r i 11 July
2005 WO 6'598%“5‘2&1 PCT/ US01/ 45866 ' .. -20 preceded by t@%sgﬂ,tg:fsﬁﬁxcl udi ng
the initial trial block, startle response anplitudes for each trial type
(noi se-al one vs. |ight+noise) were awvaraged for each rat across the entire
test session. 5 As shown in the first row of Table 2, bel ow, when given
orally to fed rats, compounds of the present invention were active in the
rat fearppetedtdabedtise atidlet t esExaltudiGRy thiheesiniltdwdr tddsds when conpared
to LY354740.. If this in vivo ani nal. nodel ta directly.predicts human
anxi ety PeSpbns853rthg E%ﬁﬁﬁﬂﬁﬁk?Tﬁlﬁqﬁg%ﬁ’ Ay &ititdn WEGI d pr oduce
anxi ol yt i(aoi gkt gebsiel Pshurmpgse Ao B fuadrb |Amafaddes et Rkt he par ent
conmpound. Furthernore, the ability to produce a |longer duration at |ower

. ------d-OS-e-S----V\ﬁ*lé-ﬁtcaﬁﬁ@?%dtkl%"ﬁﬁ?%ﬁ?“ﬁ%@t S5 °HF-or -once-a -day----do-si ng;—-as- o-ppo-s-ed'----- S |

to twsce a day depbpg- iASchd YiVor BXROSY e IMBASWALWPY Jhdh Blhigemm
Concentration To study the in vivo exposure of LY354740 follow-.ng oral

dosi ng ofradhpoundE=df rahe, prevpeundsvahttilon nesedhpariesdn ofio WEYS54740,

per for mede Ch g enafur AP B SR GPE R o Wy iy P e e e e

from Har lemeSpdagas- thaheyomfanbeértamd{394y4USAE this in vivo N
animal model data directly predicts human anxiety responses,

10 cémpounds of the present invention would produce anxiolytic
effects in humans at 300 fold lower doses than the parent
compound. Furthermore, the ability to produce a longer
auration at lower doses when compared to parent may allow

for once-a day dosing, as opposed to tﬁice’a'day[dosingu

15 . In Viyo Exposure‘as Measured by Rat.Plasma‘Concentration
To study the in‘vivo exposure of-LY354740,fo}1Qwiﬁg
oral dosing of compounds of the preseht'inyention in
comparison to LY354740, studies measuring the plasma
coricentrations of LY354740 in rats werefpérfqrmed;
20 .Mature Fischer 344 male rats (;So—zfo'gram) were
obtained from Harlan Sprague;ﬁawley, Cumberland, IN, USA
and acclimated in the study housing-for 3 days..cn-day 4,
test compounds were'dissolﬁed in'buffered.Water {1mg/wl =
_ test compdund/20mM potassium'dihydrogen phosphate, pH=2} and
25 given orally as a single'Smg/kgjdose. Blood sqmplés‘were |
. dollected throﬁgh oibiﬁal sinus.or cardiac puncture (1ast
 time_point) at 0.5 aﬁd'l hour or, alteéernatively, 1 and 3
hours. Plasma samples were stored at ;20°C. in the presence
of phenylmethylsulfonyl fluoride,  a prqtease.inhibitqr,
30 prior to analysis. Plasma saﬁples andrinternal standard

_Vcompounds were prétrééted by éolid.ﬁhééeféitractiﬁf;}ﬁﬁi

- support, methanol/water/dilute acetic acid). ‘As shown in




and acclimated in the study housing for 3, days. ~~on day 4, test conpounds
were dissolved in buffered water (Ing/m = test corrpound/ 20nypRAEES Si um
di hydrogen phosphate, pH=2) and 25 given orally as a single 5ng/kg dose.

Bl ood sanmpl es were collected through orbital sinus or cardiac puncture
“(last ti WOHIPAE) at 0.5 and 1 hour or, alternatively, PCHN§018S8440urs.

Pl asma sarrpl es were stored at -20C in the presence of phenyl net hyl sul f onyl
fluoride, a protease inhibitor, 30 pri2ar to analysis. Plasma sanples and
internal standard conpounds were pretreated by solid phase extraction
(SAX, support; nethanol/water/dilute acetic acid). As shown in 11 July
2005 WO 9B£43634184 P&T/&Boﬁa{mfaﬁ?@a bed bwt, hehsepnagns ovowdediakite ohs bel ow,

t he pl asrrz cgnfent ations %(S m ) of LY354740 for each test compound were
det er ni ned™9OYL P ?‘W‘Eﬁ WE@eﬁFé& §9MROUR BETe et at i ons

at the 0.byand/lopus Qha &d g_ﬂ%tén\t%ld)’asléngu?n BeUEnS aBPhEent-dt iBhPOI Nt S.
11 July 2005 WO 02/ 055481 PCT/ USO01/ 35866 -22 Table 2. Conparison LY354740

—and-conpodhdshef 0 t heapd ek dipur iqtuvemliterriag ivedyral - fodr 3 perwntgamrde st artl-e -

assay SCogplqg Ofﬁ,;%(ret er LY354740 formula I Measured MED (1 hour 3.0
g/ kg P. QO g p.o. pre : S




.treatenent) Rat Exposure 466 ng/n1 7114 ng/mM  ¢ng/mM of LY354740
following 5 ng/kg p.o.) As shown above in Tables 1 and 2, 1 Ik 2008 st udi es
show that the conpounds of the. present invention had no S appreciable
affinity per se for nmdu2/3 receptors. This indicates that the in vivo

* phar macoMBY6f*¥ hi s compound in rats and humans woul d #GREYY4T4E| ect the

conversion of the prodrug to the parent nol ecul e, LY354740, which then acts
at m3du2/3 receptors to produce a tdmrapeutic effect. Further, 10 in fact,
when given orally to rats, the conpounds of the «current invention exhibit
a 15 fold increase in plasma concentration of LY354740 when conpared to
LY354740. Thrs denpnstrates conpounds of the present |nvent|on are

pharnac-nrrral__jnrnnl tion rnnnrjqrnn aconpoundof formula | or _a 5
~pharnacguti cal Iy accepfabl e salt thereof, Compoxnd . S

pharnac,ghpgﬁét¥ dbbepldUIb biﬁ@ﬂ@ UIluenL oT exuf & IHlE N ‘
pharmacg¢uti cal fornul agi ons may be prepared by procedures well-kno by
one of pMemmurgdskill in the art. In nmaking|the conpositions of the -
present IIIVCIIL;UFI, the - :

MED (1 hour 3.0 mg/kg p.o. 0.01 ng/kg p.o.

pre-

treatement)

Rat Exposure : 466-ng/ml 7114 ng/ml

{(ng/ml of '

I,Y354740

following

5 mg/kg P.o.)

As shown above in Tables 1 and 2, in ritro-studies show.
that the compounds of the'present invention'had no _

5 appreciable affinity per se for mGlu2/3 receptors-' hisr'
1nd1cates that the in vivo pharmacology of this compound in
rats and humans would llkely reflect the conver51on of the -
prodrug to the parent molecule,.LY354740 which then’acts atr
mGiluz/3 receptors to produce a therapeutic effect Further

10 .1n.fact, when given orally to rats, the compounds of the
' current invention erhibit a 15 fold inerease in”piasma - |
concentration of LY¥354740 when comparea to LY354?40. This:

demonstrates compounds of the present 1nventlon are

converted to LY354740 in v1vo




-10 active ingredient will usually be m xed mﬁth @ carrier, or diiuted by a
carrier, or enclosed within a carrier, and may~ be in the f1rmydoos ,
capsul e, sachet, paper, or other contai ner. When the carrier serves as a
diluent, it may be a solid, sem-solid, or liquid material which acts as a

*15 vehi cl WO 0458 ent, or nmedium for the active ingredi &IT/USOIH5EH6

conpositions can be in the formof tablets, pills, powders, |ozenges;
sachets, cachets, elixirs, suspensians,. emnulsions, solutions, syrups,
aerosols, ointnments . containing, for exanple, up to loo by weight of active
20 conpound, soft and hard gelatin capsul es, suppositories, sterile

i nj ectabl e solybi @Bspo&E: S:Eierdhlee ednPONEEES - axrSOPEe £X2dRl LS Of
suitabl e carriers, excipients, di l uents include | actose, dextrose,
sucrose, f¥BesRd PﬁhﬁﬁlEQnad@ﬂH%ﬁH¥§§lO@un1Tﬁ@ﬁ@ﬁﬁrecaﬁﬁ?ﬁ%$%hosphate 25
al gi nat esasﬁer&%%agf\p %@Adgoram@lt%ﬁnﬁ' Li GALemacBheLegiystal line

cel l ul ose, "polyvin | ul ose, “water syrup, nethyl ceIIquse

—met-hyl- aﬁ@npwdpyhonhydmpxyﬁenzGauggmxnakbOfnﬁgn@sﬂanistearate and--m ner-al-

oiI._5Th %%e Elon§1can adqxgbgp i% %%% gg% Iggalgatlng 30 agents,
wet ti ng, age emil sTfying R suspendlng agehts preserving.agents,

_smeetenlngnagmmb&tlﬁalIyaammegnphmgyuaxrle@onﬂmqunGQSOnfekhﬁpl@NEnt|on may
be formul ated 150 _as to 111J£:%% 005 WO 02/ 55481 PCT/,US01/ 45866 - 24
provi de quitPPETEFEPRAGE i D%y ESoPTERETESt PYe i ngr edi ent

after adpricidatisonel D-khewpasy efite BF emdiagrpgskplacedutrs setl known in
the art. In making the compositions of the present invention, the
10 - active ingredient_will usually be mixed with a carrier, or
diluted by a carrier, or enclosed within a carrier, and may
be in the form of a capsule, sachet,.papef, or other '
container. When the carrier servés as a diluent,‘it‘may be
a solid, semi-solid, or liquid material which acts as a
15 . vehicle, excipient, or medium for thé active ingredient.

" The compositions can be in ﬁhe_form of tablets, pills,
powders, lozenges;_sachets; cachets, elixifs, éuspensiqns,
emulsions, solutions, syrups, aerosols, 6intments- '
containing, for example, up to 10% by weight of activé

20 compound, soft and hard gelatin capsules,‘Suppositories,
stefile injectable solﬁtions, and sterile packaged powders.
Some examples of suitable carriers, excipients, andr

. diluents include iactoéé; deXtrose, sucrose, sOrbitol;
mannitol, starcheé, gum;'acacia, calcium phosphate,

'25 alginates, tragacanﬁh, gelatin, calc¢ium silicate,
microcrystalline cellulose, polyvinylpyrrolidone, éellulosé;a

" water syrup, methyl cellulose, methyl and propyl
hydroxybenzoates,_talc, magne51um stearate, and mlneral 011
The formulations can additiohally include lubricating

;30 agehts, wetting;agehté, emulsifying and suspendlng agents,

-preserving agents, sweetenlng agents, or flavorlngiagents

: Comp051tlons of the 1nvent10n may be formulated so as to



~The conpositions are preferably fornul ated in a wnit 5 dosage form each
dosage containing fromabout 5 ng to about 500 ng active ngugdioest ,
preferably about 25 ng to about 300 ng active ingredient. As used herein
the term"active ingredient” refers to a conpound included within the
“scope oMWOA®¥WTH8A | . 10 The term "unit dosage fornt ref iF/4ESBVESghysi cal |y
discrete unit suitable as unitary dosages for human subjects and ot her
manmal s, each unit containing a predsfgrmned quantity of active naterial

calculated to produce the desired therapeutic effect, in association with

a suitable 15 pharmaceutical carrier, diluent, or ex0|p|ent The foll ow ng

Exanpl es?f:a{raasrqhh&ystgaé@am@dcqmom%e@frél%aw e¥ehhel A¥ERyEON and the

met hods for theif synthesis. The Exanples are not intended to be linmiting
to the #pgpedbenthaitavendibnistrramonr dspddie ravd sstrolivd enplopenao so

construeg é%?agﬁgekkgf ﬁowgrf gﬁgewgger a positive pressure of dry

nitrogen-or vent’s reagents were purchased from

~-comrerci-al - somheeSOdesﬂSEdnaSareemfeﬁexhblyﬂﬁnﬁmuﬂdnadmxmealndntated Dr oy
tetr rofuranf %F?Fé s, obt ai ned $¥ dj sti atg&y fr%g1so%|ugbor sodlum
25 be zoSﬁgﬁgﬁe R PrRoTOFITTsEOR Hegmeti9 “°r 888H5nce (1H

NMVR) spesbbamyeketr9bbaiNgheQledt Br;b&@feﬂmabddt kay PEatbedd Miz, a
Bruker Avance | bay-200 at 200MHz a Varian lnova at 500 MHz.

El ect r ospP8y et apeciresedbsny Esﬂ}s e IR iR Ehh te TRy "RESVRED B 30

intrU”En&ng%eageﬁEGtQBfé£b|@6aQU@Eﬁﬁb&ﬁﬁ“&ﬂé!ﬂ&&&“ﬁﬁéhfﬁ;éﬂ@escBBQ'|e phase
Free at om bonbardnent mass spectroscopy (FABNB) was perfornmed on a VG

- ZAB- 2SE Phstrumehe. IFiel d
10 The term "unit dosage form" refers to a phy81ca11y

discrete unit suitable as unitary dosages for human subjects
and other mammals, each unit containing a predetermined’
quantity of active material calculated to produce the
‘desired therapeutic effect, in association with a suitable
15 phaxmaceuticalloarrier, diluent, or excipient. ,'
The follOwing Examples further illustrate the compounds
of the present invention and the methods for their o o
synthesig. The Examples are not intended to be limiting to
the scope of the invention in any respect, and should not be
20 so construed. 'All-experiments were run under a positive
pressure of dry ﬁitrogen or argon. All solvents and
reagents were purchased-f:om commercial sources and gsed'as;
received, unless otherwise indicated. - Dryttetrahydrofﬁran_
{THF) was -obtained by distiliation from sodiam or sodium
25 . benzophenone ketyl prior to use: Proton nuclear magnetic
. resonance (1H NMR) spectra were‘obtained on a Bruker Avaﬁce L
II bay-500 at 500 MHz, a Bruker Avance I bay-200 at 200MHz
or a Variah Inova at SODVMHz; EléotroSbrayamaSS' .
spectroscopy*(ESI) was performed on a Agilent MSﬁ/B
30 lntrument using aoetonltrlle/aqueous ammonlum acetate as the
' ‘_mob11e phase. Free atom bombardment ‘mass spectroscopyrilf'

(FABMS) was performed on a VG ZAB- ZSE 1nstrument- F;eld"



A1 July 2005 WO 02/055481 PCT/ US01/ 45866 -25 desorption nass spectroscopy
(FDVB) was perforned using either a VG 70SE or a Vari an MAT JBl2005
instrument. Optical rotations were neasured with a Perkin-El nmer 241

pol ari neter. Chronmat ographi c separation on a WatersPrep 500 LCwas 5

‘gener al | yWOMROPEY! out using a linear gradient of the soPGENPYHF¥Ei cated in
the text- The reactions were generally nonitored for conpletion using thin
| ayer chromat ography (TLC). Thin | ayeg_chronat ography was perfornmed using:
E. Merck. Ki esel gel 60 F254 plates, 5 cmX 10 '.. 10 cm 0.25 mmthickness.
Spots were detected using a , conbination of UV and chem cal detection

(pl ates di@petht Tord ml IpHAFFORELH, MEVRIA §a s Obst fOFndd Rudir®f ammoni um
nol ybdate and 4 g of cerium (I sulfate in 500 nm. of 10- aqueous sul furic
aci d] andeifRer reAed BiE #het Vpraes) MAT5 7R akhsehvmerlt ogripiiradas

per f or med,-gs, dESEL ig?%% _%El%tdxle'@ with P’el?’kii#xl—)Er.‘ll@:PnZ4f% difieel. O Q.

Chem, 43, 2923 (1 enent al anal yses carbon, - rogen, and ‘
—pi-t-rogen- Yerenateymphine deprratCont col aEfatprenPr&orpod k¢ omsi40 -El enental -
Analy%pr,

N
det er m nesolvewpenigliasshpid kel eexen FhEakbaokasys hetrair bath nmel ting
The abbr 9T TToHEY SOt SPEIG5am HotHe Lobn oka¥et os have the
fol | ow ngchE&hh WSrapsy ~(1BRELY| Thin layer chromatography was
performed using E. Merck Kieselgel 60 Fzs5g4 plates, 5 cm X 10
10 c©m, 0.25 mm thickness. Spots were detected using a |
combination of UV and chemical detection (plates dipped in a
ceric ammonium molybdate solution {75 g of ammonium
mqubdate and 4 g of cerium. (IV) sulfate in S00 mi of,lo%
aqueous éulfuric acid] and then heated on a hot plate). _
15  Flash chromatography was performed as described by Still, et
al. Still, Kahn, and Mitra, J. Org. Chem., 43, 2923 (1978).
Elemental analyses for caﬁbon, hydtOgen, and nitrogen were
determined on a Control EQuipmént Corporation 440 Elemental-
Analyzer, or were perfoxmed”by the Universidad Complutense
20 Rnalytical Centre (Facultad de Farmacia, Madrid, Spain).
" Melting points were determined in open glass capillaries on
a Gallenkamp hot air bath melting-point apparatus oxr a Bﬁéhi
melting point apparatus, and are uncorrected. '
| The:abbreﬁiations,-symbols_and-terms used in the
25 exémples have the following meaﬁings.
| Ac = acetyl '
Anal. = elemental analysis
Bn or Bzl Q-beﬁzyl '
Bu = butyl |
30 - BOC ='butbxycarbonyi

calcd = célculated

D0 = deuterium oxide




Anal. = elenental analysis Bn or Bzl benzyl Bu = butyl 30 BOC = -
but oxycarbonyl calcd = calculated D20 = deuterium oxi de Hh Ju 3003005 WO
02/ 055181 PCT/ US01/ 45866 -26 D CC = dicycl ohexyl carbodiim de DI BAL-H =

di i sobutyl alum num hydride DVAP = di met hyl am nopyri di ne }

-DVFdi et WP PHPREH de 5 DMSO = di net hyl sul f oxi de EDC PCT/US01H5866

N-et hyl - N N -di net hyl am nopropyl carbodiimde Et = ethyl EtOH = ethanol

10 FAB = Fast At om Bonbardnent (Mass-f&pectrascopy) FDVS = field desorption
mass spectrum HOAt 1-hydroxy-7-azabenzotriazole HOBt =

1- hydr oxybenzotri azol e HPLC = Hi gh Performance Liquid Chromatography 15
HEMS = hi gh resol ubtan=nassyspsitéxyivarisdiimidesopr opanol IR I nfrared.

Spectrum L =1liter Me = neth 0 MeCH t hanol
P : DIBAL-H = d iso utyl a umi%um hydride

DMAP = diméthylaminopyridine
.MDMF;=.dimethylformamidé”mmmm_"mm..mmmwmm“m_;m””mmmm"mu__mmmmw
5 ‘ DMSO = dimethylsulfoxide '
EDC = N-ethyl-N’'N‘-dimethylaminopropyl
carbodiimide
Bt = ethyl
EtOH = ethanol . _
10 ' FAB = Fast Atom Bombardment (Mass Spectrascopy)
FDMS = field desorption mass spectrum
HOAt ' ' |

= l-hydroxy-7-azabenzotriazole
HOBt = 1-hydroxybenzotriazole ,
HPLC = High Performance Liquid Chromatography
15 . HRMS = high resolution mass spectrum

i-PrOH = isopropanol
IR = Infrared Spectrum
L = liter
- Me = methyl
20 MeOH = methanol ‘ .
MRLC”='Medium;Preséure Liquid-chrdmatograghy--
Mp = meltiﬁg point‘
MTBE = t-butyl methyl ether

7 NBS = N-bromosuccinimide
25 NMR = Nuclear Magnetic Resonance
' Ph = phenyl - |
p-o..; oral administration -

i-Pr = isopropyl _
Rochelle’s Salt = potassium sodium tartrate

30 8M = starting material,

TBS = tert-butyldimethylsilyl
TEA = triethylamine '




-MPLC = Medi um Pressure Liquid Chromatography. -“M nelting point MIBE =

t-butyl “methyl ether” NBS = N bronosuccini ni de™25 NVR = Nucliersfy Mdagnetic

Resonance Ph = phenyl p.o..= oral admnistration - i-Pr isopropyl
_Rochelle's Salt = potassiumsodiumtartrate 30 SM = starting material TBS
= tert-byigbhdbamrihyl silyl--- TEA = triethylam ne - -- pcrmserssses-- --- 11

July 2005 WO 02/055481 PCT/ US01/ 45866 -27- Tenp. = tenperature TFA = :
trifluoroacetic acid THE = tet rahyq59f_uran TLC = thin layer chronatography
5 t-BOC = tert-butoxycarbonyl 11 July 2005 WD 02/055481 PCT/ US01/ 45866
-28 Overview Schenme for Preparations and Exanples H HO O H NH - H20

car boxy ' Temp. = temperature

TFA = trifluorcacetic acid

THF tetrahydrofuran

il

fl

5 : t-BOC = tert-butoxycarbonyl




ch as BOC20-~Xagg ents such SOCK H-\ O

cOH HO ~L\ J~j /T 1) agentsyhtastMy O HHN HHN'OH agents suahyugs2ddsl , - K2CO3

O >== 0 2) ami ne deprotecting agent OH NH O such as HO, EtQAc 2 HC
Preparation | Preparation 2 O Ho 7 cou Ing agents ~IJH(COCH R+sNH) pBCC

“ami de sucWO434EE | DVAP, RHOBt, Et3N 1Y HO -O-' ~\ carlsgxysot&@sot ecting O

H NH CH agent, such as LiOH (ag) OH NH O NHBoc HBOC Exanple 2 Exanple 1
am ne deprotecting agent. 1) carboxy-gleprotecting such as HX, sol vent
agent, such as LiOH (ag) 2) am ne deprotecting agent, such as M, EtQAc

Overview Scheme for Preparations

and Ei:ampl es

carbaxy
. . tecting
amine protecting agent pro
such as BOG,0 - / :ges“(‘)scﬁ“c"
2l
H o # MeOH
HOW’@ ' N
H 1) carboxy protecting . H
Q HHN_ OH " agents such as Mel, K,CO, a - P
=0 —————— - H
9 2) amine deprotecting agent e H NH o—
)Y‘ such as HCI, EtDAc chj
Preparation 1 Preparation 2
0O . . ) . :
' amide coupling agent
HOJ\I/NH(CQCHR‘GNH)’BGC " such as ESCIFDI\%AP?
R " HOBt, EL,N
. " "
‘ (8]
: H carboxy deprotecting .y E g—
C HNH OH agent, such as LiQH (aq} 0 " H NH
NHBoc ' NHBoc -
Example 2 - Example 1

1) carboxy deprotecting. .
agent, such as LiOH {aq)
2) amine deprotecting agent, -
such as MCI, EtOAc’

. | ] ., V‘H. .
Ho)fzg"’/o - base such as HO),—‘ZQ«O
A : ‘ £
: on . NaOH N

.amine deprotecting agent,
such as HX, soivent

o #u O —_— O . H Ny OH
T | T
NH, HX NH,

Example 3 (X = Cl} _ _ - _ Example 5 -

Example 4 (X = 0S0 Me)




HO base such as HOO Jr 'r-r~ NaCH O H [NH OH O~H NH OH 00 NHZ -HX NH —
- Exanple 3 (X = d) Exanple 5 Exanple 4 (X = OSO2Me) 5 11 Jaiyl2a008005 WO
02/ 055481 PCT/ US01/ 45866 -29 Preparation 1 Synthesis of

(13, 2S, SR, 6S) - 2-t ert - But oxycar bonyl am no-

bi cycl of 3O W H&BAne- 2, b-di carboxylicacid 5 HO HO O HRGEUSHHBEG O A 1 L
flask was charged with (1S, 2S, 5R, 6S) - 2- am no-

bi cycl o[ 3. 1. 0] hexane- 2, 6-di car boxyl i c.aci d nonohydrate (24.4 10 9, 0.12
mol, 1 equiv), dioxane (200 nmL) and di-tert-butyl dicarbonate (52.4 g, 0.24
not, 2.0 equiv). The. suspension was vigorously stirred while i N sodium
hydr oxi de (420 nL, 3.5 equiv) was added. The m xture was stirred for 2
days, then 2.0 nore equiv of di-tert-butyl dicarbonate were added 15 and
the reaction stirred for 3 addit PERREE85¥82aL room

Synthesis of (185,285,5R,68)-2-tert- Butoxycarbonylamlno—
. bicyclo[3.1.0}hexane-2,6- dlcarboxyllc acid.

A 1 L flask was dharged with (IS,ES,SR;GS)—Zfamiho—
.bicyclo[B.1.0]hexane~2,Sédicarboxylic acid monohydrate (24.4
- 10 -g, 0.127mol, 1 equiv), dioxane (200 ml) and diutért—butyl |
dicarbonéte (52.4 g, 0.24 moll'z 0 equiv). Thersuspension
was v1gorously stirred while 1N sodlum hydrox1de (420 mL,
3.5 equiv) was added. The mixture was stirred for 2 days,
then 2.0 more equiv of di-tert-butyl dlcarbonaterwere added
15 land'the reaction stirred for 3 additional'days at room -
temperature. After 5 total days of reactlon, water {400 mL)
was added to dlssolve the salts. The agqueons layer was l ‘
extracted with ethyl aqetate (4 x 100 mL) and acidified to
pPH 2 with 6 N.hydrochloric acid. The acidic aqueous phase
-20 was extracted with ethyl ether-(G x 200 wl). The dombined
 ether extracts were washed with water (250 mL) and brlne
(250 wL) . After drylng over sodlum sulfate, solvents were
-.eVéporated under vacuum to - afford.a foamy white solid (26.4 K
a) . |
25  77% Yield; mp 100-101 °C.

[odp®™ = - 41.1° (c'= 1.0, MeOH).



tenperature. After 5 total days of reaction, water (40 0 nL) was added to
di ssolve the salts. The aqueous | ayer was extracted W th emhmw;gmetate (4
x 100 nL) and acidified to pH 2 with 6 N hydrochloric acid.. The acidic
aqueous phase 20 was extracted with ethyl ether (6 x 200 niL The conbi ned
ether ext¥YQ%¥8 M e washed with water (250 mL) and brindCHOHEHES ~ After
drying over sodiumsulfate, solvents were evaporated under vacuumto - .
afford a foany white solid (26.4 Q)-26-77% Yield; np 100-101 C. [(X) D25 =
- 41.1 (c 1. 0, MOH). 11 July 2005 WO 112/ 055481 PCT/ USO1 / 45866 -30 1H
NVR (Met hanol -d4) 5: 4.98 (brs, 1H), 2.44 (dd, 1H J = 6.2, 2.6 Hz),

2.19- 1. 92 mvRA ket hafd1 (8,) BH, 4)98 ZbﬁsHZiH) , 243 (&a OHE, 29 (m 1H).
13C NWR (Met hanol -d4) 5: 175 6, 175.2, 158.2, 60.1, 34.6, 5 31.9, 28.4,
27.2, 25.%220-6 Ha . (BI-38rLelpr &Y 4@)85 162 @repdtatd on 22 as?lﬁt)hey s of

(1S, 28, SR, &3 - & Argmjo- Ri, §¥9C|(8h311]£) 0] hexane- 2, 6- 10 di carboxylic acid
dlnethyl ester hydrochlorld O°'0 H NH2 0 -HCI

blcyclo[3 O]hexane 2, 6 dlcarboxgllc aC|d (20 g, 0.07 nol ,
28.4, 27 25

MS (Electrospray): 285.12.

Preparation 2

Synthesis of (16,28,5R,65)-2-Amino-bicyclo[3.1.0]kexane-2,6-
10 dicarboxylic acid dimethyl ester hydrochloride

(1S,2S,5R,65}*2—tert—Butoxycarbonylamino—

15 'bicy¢10[3.1.0]hexane—2,65dicarboxylic acid (20 d, 0.07 mol,
1.0 equiv)rwas dissolved in 210 wl of dry'dimethylformamide
‘and .potassium carbqnate-(21.3 g, 0.154.m01,'2J2 équiv) was
added at 0 °C'underQnitrogen.‘Aftef 15 minutes, methyl
iodide (17.6 ml, 0.28 mol, 4.0 equiv) was added. The

20 -reaétion mixture was warmed ﬁp slowly and'etirred at room -
temperature for 3h. Water (200 ml) was added and the agueous
phase was ektraetedrwith ethyl ether (4 x 75 ml each).. The

“combined ofganic.phase.was washed with cold water (4 x 56
ml), and the aqueousAﬁhase extracted again with"eﬁhyl eﬁher
25‘e(2 x 50 ml) . After drying the orgahic phase over eodium o

sulfate and evaporatlng under vacuum, a foamy SOlld '

- {{18,25,5R,68) -2~ tert- butoxycarbonylamlno-



1.0 equiv) was dissolved in 210 m of dry di et hylfor manm de and potassi um
carbonate (21.3 g, 0.154 mol, 2.2 equiv) was added at O C unglgy 2005 t r ogen.
After 15 m nutes, nethyl i odi de (17.6 m, 0.28 not, 4.0 equiv) was added.
The 20 reaction m xture was warnmed up sIowa and stirred at room

t enper at uPM® PEFH8h. Water (200 m) was added and the aquBelibst14pitase was
extracted with ethyl ether (4 x 75 m each). The conbi ned organi c phase
was washed with cold water (4 x 50 7)., and the aqueous, phase extracted

again with ethyl ether 25 (2 x 50 nl).. After drying the organic phase over

sodi um sul fate and evaporating under vacuun1 a foany solid

((1S, 25, wcgyslozatgrmm&awm@@waamo&gﬁ& akhi¥-2005a1i ME-Rg1 055481

PCT/ US01/ 45866 -31 bicyclo(3 0] hexane- 2, drcarboxylrc acl d- 2, 6- drnethyl
ester) wEStERY aFAgdCPaRdineq (]897% Vi e |8T)R. Y‘Fﬁ*rlsﬂeorrpound was diluted with 150
M o2 2 SHIT BbRous! kb ol Al dy driaaeN shOr Ldea0as LBaELAY] acetate and
the 5 mxture vigorously stirred for hour a white preCipitate appeared
ot hi-ne- 15ofusGPBSPE - Thdremin dciias-ifdd- igasedn - eithgédacektheethyil tise her - and -

tzgf”zo% o R byl Ry o P86 (s Wity PasgbrEafay” T T

2. 31- Oép@lmareﬂl-i)rlt}hﬁ?l?{ rmln'hi'tbes)l3@hI§I\/Bo(L|§[EI RaBolFiddyrea, 1¥i|,n59&d170 2

65. 6, 52, 4, 29 28.5,.26.2, 20.7. 15 Alternative Synthesis
5 BEfYD. A d

%6 and thoroughly dried under high vacuum.

of (1S, 2%
' 73% Yield; mp 193-194 °C.

falp®™® = + 22.2° {¢ = 1.0, MeOH).

10 H NMR (D,0) 3: 3.86 (s, 3H), 3.67 (s, 3H), 2.31-2.04 (n;,
6H), 1.57 {(m, 1H).
C WMR (Methanol-d,) 8: 171.9, 170.2, 65.6, 52.8, 51.2,
32.4, 29.9, 28.5,.26.2, 20.7.

.15 Alternative Synthesis of (1S,28,5R,65)-2-Amino-
' hicyclo[B.l.O]hexane-Z,S?diéarboxylic acid dimethyl ester-
hydrochloride o

20 | _ _
Thionyl chloride (807 mL, 11.1 mel) was added to methaﬁol
(9.5 L) over a period of 1 h while malntalnlng the
< . temperature between 2 - 20 °C. The solutlon was malntalned
‘ .for 30 min, then (1S 28 BR, GS) 2 ~amino- bicyclo[3.1. Olhexane—
25 2,6~ dlcarboxyllc acid monohydrate (1 61 kg, 7.92 mol) was
- dadded The resulting solutlon was heated.to 47 °C.and. 0
| ~maintained between 47 - 50 0OC for 17 h. Approxlmately 7 3 L

‘-of.methanol was then :emoved_by vacuum_dlstlllatlon {47 - 50



.bicycl o[ 3. 1. 0] hexane- 2, 6-dicarboxylic acid di methyl ester. hydr ochl ori de

H O HNHZ O -HO 20 Thionyl chloride (807 ni, 11.1 nol) Maristed to
met hanol (9.5 L) over a period of 1 h while maintaining the tenperature
between 2 20 C. The solution was nmaintained for 30 mn, then

(1S, 2S, SNG®yussB1ani no- bi cycl o] 3. 1. 0] hexane .25 2, 6- dlcam%ﬂ¥$mF§M60|d

nonohydrate (1.61 kg, 7.92 nol) was added. The resultlng sol ution was
heated. to 47 C._and , nmaintained hetween 47 - 50 DC for 17 h.
Approximately 7.3 L of nmethanol was then renoved by vacuumdistillation
(47 - 50 11 July 2005 WO 02/055487 PCT/US01/45866 -32 C, 240 - 275 mm
Hg). The,te |n|n t ha wa e | wth
Fobutyl et Pt R2P (NITBE) -ar The: robaharra BEEAAROE' Faf Spqyll i ")
renoved &héb&xopfnkﬁxbdwmﬂédiﬁhIwhxhrenmmeQGBn&thylaedhérNWBEBEB &), renoved
5 5.1.L]. During the course of he, distil at| ns a white g le began to
preC|p|t%E@P?9 I hPSTTHTDnla MTEE on Y§PRE 8ir St Pl ati ons, NWBE

~(2-L) wesddsdadrim mﬁ L) estdrid sd Ry aaaaéa heresl Uer ) vagereokad to 22

C. The solid was filtered, rinsed with MBE (2. L) and dried under 10
vacu@m t - kfkbr d Duming -Heogugursie e the 6 stdid@iengs 2awhiket e sol i d.

Anal ysi s Gpl &b (O I OHEANRACE & b W1utsdh 46ncher

completion of the distillations, MTBE (2 L) was added to the

resulting slurry, and the slurry was cooled to 22 °C. The

solid was filtered, rinsed with MTBE (2 L) and dried under
10 vacuum to afford 1.94 kg (98%) of the title compound as a

white solid. |

Analysis Calculated for Ci10H16N04CL: C, 48.10; H, 6.46; N,

5.61; €1, 14.20. Found: C, 47.88; H, 6.25; N, 5.57; CL,
15 14.52.

General Procedure for the coupling reaction of

(1S:2S,5R,635—2—Amin09bicyélo[3.1.0]hexane—z,é—dicarboxylic

acié dimethyi eeter hydrochloride with NfBOC-(L)—aminoecids;
20 - - ,

The starting dimethyl ester hydrochloride selt (1.0 equiv),

the product of Examﬁle Prebaration'z was’suspended-iﬁ dr?

~ dichloromethane (0.1 M solutlon) under nltrogen The

corresponding N-BOC- am1noac1d (1 S equiv), N-ethyl- N' N'

25 dlmethylamlnopropylcarbodllmlde (EDC, 1.5 equlv) and 1-
-hydroxybenzotrlazole (HOBt, 1.5 equlv) were added in one.
portion, followed: by trlethyl amlne(l 0 equlv) via syrlnge
and, finally, dlmethylamlnopyrldlne {(DMAP, 0.1 equlv). The
reaetion mixﬁureIWas stirred overnigﬁt at room temperature,

20. Jmnl /
mmol) and diluted with methylene ‘chloride (10 ml VA ‘mrol) -

30 then hydrolyzed by addition of 1N hydrochlorlc ac1wm

- -~ The aqueoue layer. was extracted with methylene chlorlde {5



5.61; d, 14.20. Found: C, 47.88; H 6.25; N, 5.&87; d, 15 14.52. Cenera
Procedure for the coupling reaction of (1S,ZSfSR,GS)-Z-Amﬂmnmyzom5 :
-bi cycl o[ 3. 1. 0] hexane- 2, 6-di carboxylic acid dinmethyl ester hydrochloride
wi th N-BOC-(L)-am noacids. 20 The starting dinethyl ester hydrochloride
'salt (1. Owequiewsusr the product of Exanple Preparation 2pcwasogits@ended in
dry dichloronethane (0.1 M solution) under nitrogen. The correspondi ng
N-BOC-am noacid (1.5 equiv), Nethyl-N,,N - 25 '

di met hyl am n( ?pr opyl carbodi i m de (EDC,~ 1;5 equiv) and

hydr oxybenzotriazole (HOBt, 1.5 equiv) were added in one .; portion,
folloned Qy J ey larimeRe( éoﬂbﬁ%’avér AR SIS waBHedfEPadd Yuith
di met hyl am nopyridi ne ( DVAP, equi v The “reaction m xture was stirred

ﬁvernlghtlaﬁ hKﬁﬁﬁQh%ﬂmamaaaﬁé (B@ mhehiﬁydﬂolyiéhfbyahbM|W1tﬁlwﬁtQﬂV
dr ochl ene chloride
({6 m / %ﬁ%%%%%h(g%%&e?ug&?ay%%)s %acﬂ%ﬁ% %‘Q %ﬁé{‘%{ﬁe chloride (5

- 31-July - 28@bEatiO LRI %&@&EaﬁﬁhLﬁﬁEérW&maﬂm lmtt-uﬂenneb;dlamduaﬁhe conbi-ned--

hed hyd hi | d
proans | BUEIALRIPL et | B dnl L OYAEARNI LS 26 SRt de o) ana

sul fate aanuewﬁpunqhmmﬂjgnd@ktuﬁ@yum&i&wegwauhyywa&edaeeMﬁs 5 purified by
silica gel chromatography using the appropriate eluent (typically m xtures
hexanes/ et hyl acetate). Alternative procedure for the coupling reaction of

(15 2S, 5RADE) rida it @aliiceyith e[ BoZ . Ohbexaiet thdrdaearbaxyki c
(1s, 28,5R, 68) -2-Amino-bicyclo[3.1.0}hexane-2,6-dicarboxylic

10 acid dimethyl ester hydrochloride with N-BOC-aminoacids.

é;solutioﬁ of dicyclohexylcarbodiimide (DCC) (1.1 equiv) in
-ﬁethylene chloride {4.0 M-solution) was added to a mixture
of Preparation 2 (1.0 equiv), triethylamine (1.0 equiv) and

15 N?t—butéxycarbonY1—L—alanine (1.1 equiv) in methylene

- chloride (1.0 M solution) over a period of approximately 1.5
_hAwhile Stiriing- The ré5ulting mixture was stirred for 1 -
12 h then filtered. The filter céke (dicyclohexylurea) was
rinsed with methylene chloride, énd thé'filtrate was washed

20 with 0.1 M NaHCO; followed by 1.0 N hydrochloric acid. The
organic phase was.dried'(NagsO4), filtered and concentrated

to afford the title compound as an oil.



.10 acid dinmethyl ester hydrochl oride with N BOC—am noaci ds. A solution of

di cycl-ohexyl carbodiinmde (DCC) (1.1 equiv) in “nethylene chhquiydeo§s4. 0 M
solution) was added to a mixture of Preparation 2 (1.0 equiv),
triethylamne (1.0 equiv) and 15 N-t-butoxycarbonyl-L-alanine (1.1 equivV)
‘i n et hylwag2eisaride (1.0 Msolution) over a period of pgpUsSKi#sisel y 1.5
h while stirring. The resulting mxture was stirred for 1 - 12 'h then
filtered. The filter cake (dicyclohexyjurea) was rinsed wth nethylene
chloride, and the filtrate was washed 20 with 0.1 M NaHCO3 fol |l owed by 1.0
N hydrochloric acid. The .organic. phase was dried (Na2S™), filtered and
concentrated to afford the title conpound as an oil. . >t 11 July 2005 WD
0 2/055 48 1 PCT/USO1/ 15866 -34 Exanple 1 Synt he5| s of
(1S,2S,5R,69)-2-[(2'S)-(2' -tert m__elil

But oxycardoiylagingy- Qgg ‘t.gngj12 gg} L?y_% H{_ﬁﬁbjté)llpexane 5

2, 6 d| carboxyllc aci d hy O H The startlng

Pr epagat |20Q; ended chI ol orret hane (0 M sol ut i on) under

ni trogen. I\I-%Eif)@r E Faﬁfﬁg ‘?i SR ethyl - N, N -

" The starting dimethyl ester hydrochloride-salt'(l.o_eqﬁiv);
10 the product of Preparation 2, was suspended in dry
dlchloromethane (0.1 M solution) under nltrogen N BOC- (L) -
alanlne {(L.5 equlvj, N-ethyl-N‘,N’- '
dlmethylamlnoPropylcarbodllmlde (EDC, 1.5 equlv) and 1-
hydroxybenzotrlazole (HOBt, 1.5 equiv) were added in one-
15 vportion, followed by triethyl amine{1.0° equlv) vla syringe
and, finally, dimethylaminopyridine (DMAP,_b,l equiv) . The
~ reaction mixture was stirred overnight at room temperature,
then hydrolyzed by addition ef 1N hydrochioric acid (20'ml-f :
- mmol} and diluted with methylene chloride (10 ml /,mmol). '
20 The aQﬁeous layer ﬁes extracted-with meﬁhylene chloride (5
ml ]'mhol)Aand the combined organic 1ayers Washed twice with
1 N hydrochloric acid (10 ml i mmol), and flnally w1th Water

and brine (10 ml / mmol each) . After drying over sodlum P

sulfate and evaporatlon under vacuum. the crude resldue was
25  purified by silica gel chromatography u51ng mlxtur'"” ¥

e hexanes/ethyl acetate



d|nethylanlnopropylcarbodllnlde (EDC, 1.5 eqU|v)»and 1
hydr oxybenzotri azol e (HOBt, 1.5 equiv) were added in one 151Q@W&K@B
followed by triethyl am ne(1l. OeqUIv) via syringe and, finally,

di met hyl am nopyri dine (DMAP, 0.1 equiv. The reaction mxture was stirred
‘over ni ght W %0041 t enperature, then hydrol yzed by addi t iPEA/USPIASEGG
hydrochloric acid (20 M / rmol) and diluted with nethyl ene chloride (10
m /.mmol). 20 The aqueous | ayer was -gstracted with methyl ene chloride (5
m f mml) and the conbi ned organic |ayers washed twice with 1-N
hydrochloric acid (10 M / mml), and finally with water and brine (10 m

/[ mol eaBhy. Yi¢ler Esampngvoiver ssddidummpsghif-abec@nd evaporati on under
vacuum the crude residue was 25 purified by silica gel chromatography using
mi Xt ur es é@dnﬁexane%%? h{g =ac(bt5@treCHﬂ3!]uly 2005 WD 0 2 /055 48 1

PCT/ USQl / %, i t i 51-52 C,

27.7 (c _f%%@% @Hs? %‘Iﬂ ”dacfs*ﬁlfs% 'SPc‘)lzs‘ S’T'rrngll—DI <04 %Es)d 1H 3
5 7.6 ) 10016, (I 1H.78. @) G3) 30,68 08, (3w)3th. 43, 48a(ddg 15 ) 5
13. 9, 83Hzeqz)8 42 (dd, 1H, J = 6.3, H) , 9 (m 3H), 170(t,

1H, J = 2139 3. H@(s2 4:544)(&% 33, (dT ~3|€| 33 2 87H@)Hz7‘3 1§ 198em(m1H) 13C
34, 4, 32,00 55010 obrs Mg f= 71 By b NP T S e E o
(1S, 2S, 5R-6$)DZH%X2 E»l?zhnieﬁﬂ-
ButoxycarQQp&M%n% Dél {gglo%%lganag% b|0{clo ? 1sg]g?x38eé 6.3,

52.6, 51.8, 49.5, 34.4, 32.0, 28.2, 28.1, 26.6, 21.1, 17.6.

10 | |
Alternative Synthesis of (18,2S,SR,65)-2-[(2'S)-{Z'ftert—
,Butoﬁycarbonylamino}-propionyl]aﬁincfhicyclo[B.1-0]hexaﬁe~

2,6-dicarboxylic acid,dimethyl ester

15 A solution of dicyclohexylcarbodiimide (DCC) (i.i'equiv) in
methlyene chloride (4-6‘M_solution} was added to a mixture
of Example Preparation 2 {1.0 equiv), triethylaminé (1‘0
equiv}) and N-t- butoxycarbonyl -L- alanlne (1.1 equiv) 1n
methlyene . chlorlde (1.0 M solution) over a perlod of

20 approxlmately 1.5 h while stirring. The resultlng mlxture.

| was stirred for 1 .- 12h then filtered. The filtex cake -

(dicyclohexylurea) was rinsed with methlyehe chloride;kand
the filtrate was washed w1th 0.1 M NaHCO3 followed by 1. 0 N
,hydrochlorlc acid. The organic phase was dried (Na2804)

25 filtered and. concentrated to afford the tltle compound as an

©oil.




2, .6-di carboxylic acid.dinethyl ester 15 A sol uti-on of

di cycl ohexyl carbodiim de (DCC) (1.1 equiv) in “nethlyene chhQuiyd®o64. 0 M
solution). was added to a mixture of Exanple Preparation 2 (1.0 equiv),
triethylamne (1.0 equiv) and N-t-butoxycarbonyl-L-al ani ne. ﬁ’l 1 equiv) in .
“met hl yend¥O 4518t de (1.0 M sol ution) over a period of 2P ¥PMHately 1.5
h while stirring. The resulting mxture was stirred for 1.- 12h then
filtered. The filter cake (dicyclohe¥d urea) was rinsed with nmethlyene -
chloride, and the filtrate was washed with 0.1 M NaHCO3 followed by 1.0 N
hydrochloric acid. The organic phase was dried (Na2SO4), 25 filtered and.
concentrated to afford the title Exameded2as an oiI 11 July 2005 WO

021 055181, BCTI 0Bl [45800 360 REEL €1 & Y PPSl sl

But oxycarﬂmma;dy&ﬁmhaﬁypempnowbtapimbj ayi o138 dyd]jdisxdand] h2xéndicar boxyl I C

aC|d5Hog§}) E O, HO, A solution of 2 MNaOH (5.45 L, 10.9
___________ mot)--was 24 dgedcas) gxyls.c BCAGD
5

HO

A solution of 2 M NaOH (5.45 L, 10.9 mol) was added to a
‘solution of (18,25,5R,68)-2-[(2*8)-(2'-tert-
.'butoxycarbonylamlno) -propionyl}amino-bicyclo{3.1. O]hexane—
io 2,6- dlcarboxyilc acid dlmethyl ester (4.52 mol, crude) ;n
- THF (2.8 L). The resulting mixture was stirred ét.aﬁﬁient
temperature for 3 h then extracted with CH{BQ (2 x 3 L).
Ethyl acetate (5 L} and tetrahydrofuran (3 L) were theni'
added to the agquecus phase, While stirrihg, coﬁceptrated
15 HC1 (970 mL) was'added to the mixture until the pH = 2. The
'Organic phase was dried (MgSO4) and,filtered The ‘aqueous .
phase was ‘then extracted with ethyl acetate (5 L). ;The
organic phase was dried (MgSO4), filtered and combined w1th
the previous organic phase. The combined organics were
20 concentrated to a sbft solid. Ethyl acetate was then added
‘ and the mixture was concentrated to a soft solid. Ethyl
acetate f3,5 L) was_agéin added. The mixture was - _
concentratéd until a freely flowing suapension‘was present. ‘ .
Heptane ( 1.8 L) was then_addéd,_and the slurxy waé stirred
25 . at ambient‘temperatﬁre for 15'h.__Thensoiid Waﬂ;ﬁiiﬁéiedrf‘




Solution of (18 2S, 5R, 65) - 2[(2 S) - (2'-tert ix '

but oxycar bonyl ani no) - pr opi onyl ] am no- bi cycl o[ 3.'I . 0] hexane 1Q July 2005

2, 6-di carboxylic acid dinmethyl ester (4.52 nol, crude) in THE (2.8 L). The
resulting m xture was stirred at.anbient terrperature for 3 h then

‘extract edW@iEHSSH2CL2 (2 x 3 L) Ethyl acetate (5 L) andP@®vstaHssdé of uran (3

L) were then added to the aqueous phase. Wile stirring, concentrated 15
HC1 (970 nL) was added to the m xturesuntil the pH = 2. The organic phase:
was dried (MgSO4) and filtered. The aqueous phase was then extracted with
ethyl acetate (5 L). The organic phase was dried (MgSH), filtered and
conmbi ned washed MieHIRPAHS QBIBNI Eh@HaGE: ed NendThiaRiO@aRIEES T € 20
concentrated to a soft solid. Ethyl acetate was then. added, and the

m xture wae dorfdéntGas¥ngo a soft solid. Ethyl acetate (3.5 L) was. again

added. The; di xtursy V@S (aqawcset LA 8ok hate T2l f{:0Wn0 sfuspensi on' was
present. Heptane s was then added, and the slurry was stirred 25 at

—anbi-ent- tiéqﬂﬁ)@?%%tﬂjra,s faort*-'hm-BehSOThé sol i-d-was-filtered" 11-July-2005 WD

02/ 055481, PCT/ US011458 - 37 shed with hept ane (3 L) then dried under
vacuum t ol&¥¥ 6rd ~ 2he® SFHQ o ‘%\gﬂmd Yield 1.36 kg (84% as an approxi mat e
O or{ TLARENEPLATETS 19558, M0 L9 591848 [8] 265 Pt #U. %5

6.69 (d, Q. Bgi)z. Hz. 650 @6 k)~ 6. 33H(zbr0d$5mn5 633 G}:@Qi(cpnlrﬁéi),, J ='7.2

Hz, 0.85 H)gq 384 (R0 My Q 35,Hy  6.85 1), 3.84 (brm, 0.15 1),

2.18-2.13 (m, 2 H), 1.91-1.84 (m, 1 H), 1.82-1.75 (m, 2 H),
10 1.46 (br s, 0.85 H}, 1.43 (br =, 0.15 H), 1.35 (s, 9 H),
1.23-1.15 (m, 1 H), 1.13 (d, J = 6.9 Hz, 3 H).
3C NMR (CD;OD) 8 176.4, 176.0 (2 C), 157.5, 80.5, 67.3
{minor rotamer), 67.2-(majorrrotamer), 50.9, 35.6, 32}8,
29.3, 28.7, 27.4, 22.1, 18.5. | |
15 MS (EI) caled for CieHaeNsO; (M + NH,') 374.20, found 374.24

m/z.

 Alternative Synthesis of (18,2S,5R,68)-2-[(2°5)-(27-tert-
Butoxycarbonylamino)-propioﬁyl]amino-bicyclb[3.1,0]hexane_

.20  2,6-dicarboxylic acid

O
I
I
prd

-
O .
H'% ~
QO o
o g |

H,é

A solution of (1S 25 SR, GS) -2-amino-

Q;ate 851

25 blcyclo[B 1.0}hexane-2, 6-dicarboxylic ‘acid- monohﬁ _
9 418 mmol) and MeOH (850 mL) was cooled to 10 °C. Thlonyl




2.18-2.13 (m 2 H, 1.91-1.84 (m 1 H, 1.82-1.78 (m 2 H), 10 1.46 (br s,
0.85 H), 1.43 (br s, 0.15 H), 1.35 (s, 9 H), 1I.23-1.15 (m11ldyh200%. 13 (d,
J a6.9 HZz, 3 H. 13C NWR (CD30D) 8 176.4, 176.0 (2 C, 157.5, 80.5, 67.3

. (mmnor rotanmer), 67.2 (major rotamer), 50.9, 35.6, 32.8, 29.3, 28.7, 27.4,
22.1, 18.WOUYESHE (E|) calcd for CL6H29N307 (M + NH4+) 3IPETBHIRANnd

374.24. mz. Alternative Synthesis of (1S, 2S,SR 6S)-2-[(2'S)-(2'-tert-

But oxycar bonyl am no) - propi onyl ] am no-®8€ycl o[ 3. 1. 0] hexane- 20

2, 6-di carboxylic acid HO HO OHN OCH H A solution of

(1S, 2S,5R, 6S)-2-am no 25 bicycl o[ 3. 1. 0] hexane- 2, 6-di carboxylic acid

monohydr ahd or(igs) (1§29 4181madl johhdwik Grld8S0atmls meetss cootled:-ttak theC,

Thionyl 11 July, 2005 .. 02/ 05548 [ \JS01/.45866 -.38 chloride (199 g,
167 ol RS EEERE 2i0GnPh: FESERh ThatCt hers cHpHAR Wi IR  exceod 20
C. The stledieantwasot henanfeat efré@ £ G and Stpdd etbilefidh diPdhe
conpletion of the reaction, the solution was cooled to roomtenperature

-~andm5wcoﬁ5@ﬁpﬁgpedtpﬁ-§BbPB%PﬂBY%ﬁyCQQbe@iF?{ﬁ?ﬂm\RﬂWﬂﬁF?ﬁRﬁﬁma dueed e

pressyr e cfncéBrradBaCeoVabalok e 8ly 10§ Addethal aRshdhe RAHf the
solution was adjusted to approxi mtely pH :
reduced pressure at 20 - 30 °C. Water (850 mL) was added,

and the pH of the gsolution was adjusted to approximately pH
2.0 with 1.0 N ﬁaOH (300 mL}. The solution was concentrated
under reduced pressure until the temperature réached

10 approximately 40 °C. Methylene chloride (850 mi) was then
added, and the pH of the solution was adjusted to pH 8 With -
1.0 N NaOH (180 mL). The phases were sepatated, éﬁd-the7
équeous phase was extracted with CH,Cl, (425 mL) . The -

- combined organic phases containing the corresponding

15  dimethyl ester were concentrated to apprqximately-425 .
totél volume and held for further processing.

In a separate reaction vessel a solution of N-t-
butoxycarbonyl-L-alanine (83.2 g, 439 mmol) and 4- o
methylmorpholine (44.4 g, 439 mmol) in CH,C1, (712 mb) was

20 cooled to -5 - -10 °C. Isobutyl chloroformate‘ (59.9 g;‘439.‘
mmol ) was then_added at rate such that the temperature did |
not exceed -5 °C. ﬂpon completiqn of the addition, -the
solution was stirred for 15 min’ Simulﬁénéoﬁsly} CH,CL, (20
mL) was added to the dimethyl ester sblution previouSIY

25 prepared, and this solution was cooled to -5 °C. ‘The
dimethyl ester‘solﬁtipn {445 mL) was then added to the
'isobﬁtyl mixed_anhydridelmixture. The cooling-bathrwaé.1
remgved, and the corrééponding mixtureVWas,stirred for 30
min. A solution of 1.0 N HC1 (445.mL)'was then added. Ehe

30 phases were Separated; and the oiganié phase was washed with
1.0 N HC1 {445 mL). ' The oréaﬁic,phaséfwég‘conceﬁﬁiéﬁédﬁté

—.'approximately'lso_mL total VOlﬁme{ THF (450 mL) was then



2.0 with 1.0 N NaCH (300 nL). The solution was cencentrated under reduced
pressure until the tenperature reached 10 appr6xi mately 40 1G.Juyetdogl ene
chloride (850 nL) was then added, and the pH of the solution was adjusted
.to pH 8 “ﬁbmmm 4% N NaOH (180 nl). The phases were separated, and the
aqueous phasd WA extracted with CH2C12 (425 ni). The cBHPHAE8SF gani c
phases containing the corresponding 15 di nethyl ester were concentrdted to
approximately 425 nL total volune-and3held for further processing. In a
separate reaction vessel a solution of Nt butoxycarbonyl-L-alanine (83.2 -
g, 439 mmol) and 4- nethyl norpholine (44.4 g, 439 mmol) in CH2Cl12 (712 nl)
was 20 co¥t d(@ndsthe-I@S@ltﬁsgbaoymttQHOW@$0¢mm¢$nmfﬂtéﬁg;o 439 mmol)

was t hen ch t ha he er did exceed -5 C. Upon
conpletloﬁ1 ; ?%%tfgéﬁﬁﬁgh Eai ¥ ?@% mgé st +?éﬂ?#§§l9E5W%S
Si-nmul t anesidddy 1 (DI-l?;\Cl\&c(IQGI mz) Lwas a‘ddzedll 0 ti\ﬁedté@iiwingﬁsﬁledtu&@l ution

previousky red, and this solution was cooled tg -5 C. The dinethyl
d?fgﬁp %o N

~‘ester- sol trﬂ_)4c\/\/a§ t RERTABA et 0! tﬁeh---Flé%‘blﬁ?ﬂ’lefﬁféﬁr&?ﬁydrl de-

m xt use. tﬁ@ecxwhjx@ baihyagcetatBves. 4anyl Lhe £Qi<LSRANivHE: WXy e was
stirred f 30. min. Asolution of 1.0 N HCl (445 nl) was then -added. The
30 phases-erdussyd Rtege #ag pAduskgdnte pHadelvmstvastrerntiaredl. 0 N HCL
(445 nl) e QIGAREH PHase WAScEONCEDt L 80 nlL total
vol ue.” THE (450 ELII? was then 11 July 58hefaed, R MCHEINE) | Thot |

-39 added®hafs Ware exdgw@atiedg wibhuetbnl wasetanee8 @@t ¢ 0 The

combined organic phases were dried with MgsSO,, filtered and

10 . washed with EtOAc {2 x 320 mL). The resulting solution was
then concentrated to approximately 400 wl totél volume.
Ethyl acetate (800 mlL) was added, and the solution was
concentrated to 400 mL). This ethyl acetate |

| addltlon/concentratlon was repeated agaln then heptane (640

15 mb) was added. The resultlng wixture was stlrred for 2 h,
filtered and washed with a 2 : 1 mlxturerof heptane-ethyl
acetate (2 x 320 mL) to afford 115;5 g (78% yield) of
(13,2S,SR,GST—2-[(Z'S)a(2'*tertibutoxycérbonylamino)—
propibnyl}aminofbicyclo{3.1f0]'hexaneﬁé,s—dicarboxylic aéid

20 as a white so6lid.

_ ‘ Example 3 
‘Synthesis of (13,2S,SR,GS)—2—[(2'8)-(2'-Amino)—
~ propionyl] amino-bicyclo[3.1,0]l hexane-2, 6-dicarboxylic acid
25 hydrochloride | ‘ '




. this solution was added 1.0 N NaOH
(1.67 L, 1.67 nmol). The resulting nmixture was heated to 401Qulys2dosr ed for
1.5 h then cooled to room5 tenperature. Ethyl acetate (2.4 L) was added,
and the pH of t he agueous phase was adjusted to pH 2.1 with concentrat ed
HCl (150 MY ¥HE phases were separated, and the aqueousCTHfRLE -
extracted with ethyl acetate (800 niL). The conbi ned organic phases wer e
dried with MgSO4, filtered and 10 wasé@ed with Et OAc (2 x 320 nL). The
resulting solution was then concentrated to approximately 400 niL total
vol une. - Ethyl acetate (800 nlL) was added, and the sol ution was
concentrat ed t¥ £0@oHuf1oEhpE @tﬂmyl acetatte Gdd mionesneddedadidn vas

(DL PN L RATEE 4Cdl  BSl R o e
hept ane- exdiidd taxet alelr(rz' meZDSmL)s' 5B, aff-axdl I%)5 (@ E8Heyi el d) of

1S, 2S, S S t - but b
----E)ropl ony? }%CEL é)‘lﬁl%"%n‘f gﬁr’r‘ﬁ%i%% £ Onéﬁ%’?f(‘fgﬁq ta@? §°¥38%s a white

solids Exm@@&ﬁ;m@he&r scofl (1829, SEﬁS)m&J:)[ (i Senyd' -aes@itae)e ,
prop o ARG Sf2 L ANSan e S dhasiienl 6 oold 2o,
25 °C. .The resulting mixture was stirred for 3.5 hours then
filtered affording 82.6 g of (1S,25,5R,65)-2-[(278)-(2/-
Amino) -propionyl)amino-bicyclo{3.1.0lhexane-2, 6~dicarboxylic
10 acid hydrochloride as an amorphous, whité solid. This'white
solid was then added to acetone (290 mL) and water (57 mL).
The resulting mixture was heated to 48 — 52 °C, aﬁd‘water'
{6.4 mL) was added until all of the solid dissolved.
Acetone (2.2 L) was added to the resulting solution over a
15 ‘period of approximately 1 h. When the'additiOnwef acetone
began, the heating mantle was removed. Aftér the addition
was complete, the mixture wasg cooled to .0 - -10 °C arnd
stirred for 4 h. The mixture was then filtéred énd.washed
w1th cold acetone (75 mL) affording (1S 25,5R,68) -2~ [(2 8) -
20 (2'—am1no)=proplonvl]am1no blcyclo[B 1 0] hexane 2,6-
dicarboxylic acid hydrochloride that was drled under vacuum'
~at 40 °C to prov1de 76.6 g {93% yleld) of the title compound
as a white, crystalline solid. ,
72% Yield. White crystalline solid. mp >250 °C dec.
25 [alp®™ = - 7.80 (c = 1.0, MeOH).
H NMR (Meehanol-d4)‘8: 3.96 (q, 1H, J = 7.0 Hz), _2‘.'4'7 (ad,
"1H, J= 6.3, 2.7 Hz), 2.37 (dd, 1H, J = 13.6, 8.2 Hz), 2.18-
1.92 (m, 3H), 1.66 (t, 1H, J = 3.0 Hz), 1.53 (d, 3H, J = 7.0
Hz), 1.46-1.34 (m, 1H). - | i

30 “c NMR (Methanol-d,) &: 175.2, 174.7, 170.2, 66.2, 49.0,

36.6, 32.0, 28.5, 26.3, 21.2, 16.6.




was added HC1 (79.0 g, 2.16 nol). The resultlng HC1 sol ut itanuwemobhen
added to a slurry of (1S, 2S,5R 6S)-2-[(2'S)-(2"-tert-

but oxycar bonyl ani no) - propi onyl ] am no- bi cycl o[ 3, 1.0] hexane 5

2, 6-di car W&¥idsTaci d (100 g, 281 mmol) in ethyl acetat ®CT(US0046) at a
rate such that the tenperature did not exceed 25 C. The resulting m xture
was stirred for 3.5 hours then filteried affording 82.6 g . of

(1S, 2S,5R, 6S)-2-[(2'S)-(2' - Am no)-propionyl]am no -bicycl o[ 3.1.0] hexane
-2,6-dicarboxylic 10 acid hydrochloride as an anorphous, white solid. This
white soB0%d Waas.dt.-h@hiaddedlid. acetone (290 nL) and water (57 nlL). The
resulting m xture was heated to 48 - 52 C, and water (6.4 nL) was added
until all of the solid dissolved. Acetone (2.2 L) was added to the
resulting solution over a 15 perimampleapproximately 1 h. Wen the

addi tion cet.one an, the heati ntl e was r noved. After the

for 4sh. ﬂ’f@lr&dytll]%ﬁuﬂasb'iéfalétiIﬁfﬂdnéf&é@S'ﬁedlcm:bbx?Qié asgdone (75
m.) affordlng (1S,.2S,5R, 6S)-2-[(2'S) 20 (2'-am no)-propionyl] am no

- bi cycl o &t %PE%Y¥F°Hé§8ne 2,6- dicarboxylic acid hydrochloride that was
dried under vacuum at 40 Cto provide 76.6 g (93%yield) of the title
conpound as a white, crystalline solid. 72% Yield. Wite crystalline
"soli-d. nmp >250 C, dec. 25 [a] T c =1.0,- MOH). 1H NWR

(Met hanol -d4) 8: 3.96 (q A , 2..47 (dd, 1H, J 6.3, 2.7 Hz),
2.37 (dd, 1H, J = 13.6, & |

- NH, -HOSO,CH,

10 | |
A solution of (1S,2S,5R,68)-2-[(278)-(2-tert- -
butoxycarbonylamino) proplonyl]amlno blcyclo[B 1. O]hexane—
S 2,6- dlcarboxyllc acid (1.07 g, 3.00 mmol), methanesulfonlc

acid (584 pL, 9.00 mmpl) and dioxane (10 ml) was stirred forr

15 48 h. The mixture was filtered and driéd‘to afford (18, 28,
' '5R, 68)-2- [(2'8)- (2'-Am1no)— proplonyllamlno—
'blcyclo[B 1.0]hexane-2,6- dlcarboxyllc acid methane sulfonate
as a crude, white, amorphous solid (1.05 g). A sample of
this solid (1.0 g} ﬁas dissolved in MeCH (10 wL). The
20 solution was concentrated to 3.3 g ﬁétal weight and seed
 crystals were added. Ethyl acetaté (10 mlL) was then added to
the mixture over a period of 15 min. Tﬁe miiture was
stirred for 30 mln flltered and dried under vacuum to
‘afford 830 mg -of the title compound as a Whlte, crystalllne
25  solid. DR | o o
Yield 78% = . o S R -'~;;3§§faf;ﬁ'“%- 

WO 02/ 955181 PCT/ USO1/ 45866 -40 To a sol ution o%‘ethyl acetate (500 nL)

—addi-tion- g%@‘e@&ﬁpf’gt 21 't e R85 e L\Q& ggol‘@d---ﬁﬁ‘*- °©J=.10 .C and stirred -



a1.92(m 3H), 1.66 (t; 1H, J = 3.0 Hz), 153(d +3H J =7.0 H), -

white, annrphous solid (1.05 g A sanple o
—di-ssol-ved-PrEM CHHILO0 1n=1_5)2 {fhed26 FoP ullk ord ills, -cloricerit 12t e((ltl té 8}3-g-totat- |

1.46-1.34 (m 1H) 30 113C NNR ( Met hanol -d4) 5" 175. 2, 174.4A, July’$boB, 66. 4,
49.0, 36.6, 32.0, 28.5, 26.3, 21.2, 16.6. 11 July 2005 WD 02/055481

- 0,
(P%/ ggo;&ﬁg‘%?"?s ?% Eé)O/(E\Z(l ek?n n\cl)\;‘u 1:5e solid. Exanple 4 S}/ergfl?se{'?fh%Gé)f
propi onyl ] am no- bi cycl o[ 3. 1. 0] hexane- 2, 6-di car boxyl i ¢ aci d
met hanesul fonate H O HO O H HN OH -£20 NH2 HOSO2CH3. 10 A sol uti on. of
(1S, 2S,5R, 6S)-2-[(2'S)-(2" -tert-
but oxycay bonyl am no) - pr opi onyl ] am no- bi cycl o[ 3. 1. 0] hexane- 2, 6-di carboxylic
acid (1. %ﬁ% %hn@)3 A6t Fanedut fbrii @2.adi &) (584 7R (59, B0HImol ) and
di oxane él mas stirred for 15 48 h. The mixture was filtered and dried
to affor %513‘ s HR-4SpP-7- Hep' S)H)(zz i (¥ Dropgidofyl B-anilko-

bi cycl of 3. &) Olhexpneof, Gl qapoxyl be-acid et hang su fopags a3 a orude,

wei a d
oht 2t SGRY (coom) 8 176.3, 175.7, 171.2, 67.4, S0.0, 39.5,

 35.7, 33.1, 29.5, 27.4, 22.2, 17.6. ,
Anal. Calcd for Cy,HpgN,0g8: C, 40.90; H, 5.72; N, 7.95.

Found: C, 40.81; H, 5.69; N, 7.83.

© 10 ' : Example 5
- Synthesis of (15,28,5R,68)-2-[{2/8)-(2’-Aminoc) -
pxopionyl]amino-bicyclo{3.l.O}hexane-Z,S-dicarboxylic acid
H .
-0
HO

IR ERE]

O HHN OH

L
| _ _ NH
: 15 (is,'zs, SR, 68) -2~ [(2’5}« (2% -Amino} - prop10ny1]am1no~
bicycid[B.1-0]hexane~2,6—dlcarboxyllc acid hydrochlorlde_
(1.0 g,‘3.4é mmol) wés-diSSolved_in‘water (1HmL},'agdfl{d N
' NaOH (3.42 mL, 3.42 wmol) was added. The solution was
maintained in the refrigerator for 24 h. The solution
20 remained clear. Acetone (2 mL) Was added, and_theﬁéblqtiqn
was stored in the refrigerator'for‘16 h. 'A.White séiid"
- precipitated out of solution, and mixture could not bé |
stirred. Acetone (4 mlL) was.added}_and the mixture was = V‘”‘ .
stirred at rt, then filtered and dried to afford 630 mg of
25 the title compound as a whlte crystalllne solld whlch .
 contained 2-4% NaCl. ) S e




crystals were added. Ethyl acet ate (I 0 nL) was then added to the m xture
over a period of 15 mn. The.m xture was sti rred for 30 mm,July 2dosr ed and
dri ed under vacuumto afford 830 ng of the title conpound as a white,

crystalll 2 %Bnd Yield 78% 11 July 2005 WO 02/ 065481 PCT/USOl / 4, 5866
Sa50 1H R )5396(q,J=71Hz 1 H, 2.71 (sFCYUEIA% 45 (dd,
" J = 6.4, 27I—|z 2.38 (dd, J = 13.9, 8.4 Hz, 1 H, 2.20-2.08 (m 1

H, 2.01-1.93 (m 2H) 1.67 (t, J =439 Hz, 1 H),1.52 (d, J = 7.0Hz, 3 H) .
1.46-1.35 (m 1 H 5 13C NVR (CD30D) S 176.3, 175.7, 171.2, 67.4, 50.0, |
39.5, 357, 331, 20.5 27.4, 22.2, 17.6. Anal. Calcd for CL2H2ON208S: C
40.90; H, 1591712”21\1 7.95. Found: C, 40.81; H 5.69; N, 7.83. 10 Exanple 5 i

Synt h S S)- (2 | - |
p?/(r;pl g?l;ﬂ am no%gg éfz{[G )3 5 (géxa%yeLZTGf\gglggz]bo%{M iz 4% $H0Y BFo4 OH
HN OH Og %, &H% wd 01§y, 2§ 38R(a85); 27 [L 2 P)s,; {4 ¥ Ok, 2.20- |

pr op| onyIJ anin

(m 1 H) 2.01-12.90 .{m, 2 H)\ 1.6L (&, o Tom 228 HZpo Do
5 H), 1.51 (4, , J = 7.0 Hz, 3 H), 1.48-1.33 (m, 1 H) 3¢ mm-
(CDsoB) & 176.9 (2 C), 171.1, 68.0, 50.1, 35.9, 33.2, 29.7,

27.3, 22.5, 17.56.



bi cyclo[3 1.4 hexane 2, 6-di carboxyllc acid hydrochl oride (1.0 g, 3.42
mmol ) was: di ssolved in water (1, nmL)., and 1.0°N .NaOH (3. M2 Jihy 26b542 nmol ) -
was. added. The sol ution was maintained in the refrigerator for 24 h. The
solution 20 renmai-ned clear. Acetone (2 nL) was added, and the solution was
stored in the refrigerator for 16 h. A white solid precipitated out of
solution, and m xture could not be stirred. Acetone (4 nL) was. added, and
the m xture was stirred at rt, then filtered and dried to afford 630 ng of
25 the title conpound as a whlte crystalline solid which, 'contained 2-4%
Nadl . 11 July 2005 WD 02/055481 PCT/ USQO /45866 -43 Yi eld 72% 1H NMR .
(CD3OD) 5 3.93 (q, J =7.1 Hz, 1 H, 248454 J= 6.6, 2.9 Hz, 1 H),
2.32 (dd, , J = 13.5, 8.4 Hz, 1 H, 2.20- 2 8(m 1H)-201190(m 2
H, 1.61 (t, ,J:2.9Hz'15H) 151(d,J:70Hz 3 H, 1.48-1.33.

(m 1) 13C NR (CP3OD) 8 17 171.1, 68.0, 50.1, 35.9, 33.2,
29.7, %D27 3, 2265 I ‘i‘f‘dﬂf??/“?% 44 CLA VB 5 1. A compound of

17

COCHCH,NHR

wherein
: ;10 ’ .R'133, R4 and R17 ape hydrogen;

or a pharmaceutically acceptable salt thereof.

2. A pharmaceutically acceptable salt of a compound of formula I as claimed
Claim 1 which is an acid-addition salt made with an acid which provides a pharmaceutically
15  acceptable anton or, for a compound which contains an. acidic moiety, which is a salt made

with a base which provides a phannaceutibally aéccptablc anton.

3. ~ The pharmaceutically acceptable salt of a compound of formula I as claimed
in Claim 2 which: is (1S ,28,3R,65)-2-{(2'S)(2*-Amino)-propionylJamino-
20 . bicycld{fi.I.O]hcxanc—.’l,ﬁfdicarboxylic acid hydrochloride salt.

4. The pharmaceutically acceptable salt of a compound of formula T asclaimed
-in Claim 2 which is (15,28,5R,65)-2-[(2’S)-(2’ -Amino}- pmpmny]]armno—
bicyclo[3.1.0]kexane-2,6-dicarboxylic acid methane sulfonate salt.
25 | | |
5. A pharmaceutical formulation compﬂsmg m .assocuit:ou with Ao o

pharmaceutlcaliy acceptable carrier, dilugnt or excipient, a compound of formula I(ora -

: 'phaml_accuucally acceptable salt thereof) as provided in any one of Claims 1 fo 4.



acceptable salt thereof: [ 2. A pharmaceutical 'y accept abl e 1Sat 2005 a
conpound of forrmula | as claimed Caiml which is an acid-addition salt
made with an acid which provides a pharn&geutically 15 accept abl e ani on
or, for a conpound which contains an . acidic noiety, which is a salt nade
with a base which provides a pharnaceutically acceptable anion. 3. The
pharmaceutically acceptable salt of a conpound of fornmula | as claimed in
Claim2 which is (1S, 2S,5R 6S)-2-[(2'S)-(2'-Am no)-propionyl]amno 20 .

bi cycl o[ 3. 1. 0] hexane- 2, 64l i.carboxyli ¢ acid hydrochl oride sglt 4- The

phar maceut i cal Py acCeBPaBr Lrdurp2 tgeEBWBBW%’/fg‘Jfgff’”T‘ 2 i Hahaé@a‘éer”é'l‘:ﬁlé‘ﬂ in
G ai m 2 WakePtabRe salt thedd R, sthied-ih Ry She G214k 1) 4%9@5@@@ ] ami no

bi cycl o[ 3.1 0] hexane-2, 6-di carboxylic acid nethane sulfonate salt. 25 5. A
phar maceuti cal fornul ati on conpri sidpgrolatstiag aseivarimshoffiorrhula IV
phar maceutical ly acceptable carrier, %I u Cant or excipient, a conpound of -

any one of Clains 1 to 4 11 Jytyp 2005 145~G. A process for preparing the
: acceptabl e salt thereof, as

g: dej()/r otecting a conpound of
Roff

7] n
formula IV H14 R 02C K N _ COM 13 NH B

Rm
5 v
El
where R™ is a nitrogen protecting group; and

R13 and R14 age carboxy protecting groups;
whereafter, for any of the above prdccdurcs, when a functtonal group is protected
10 usinga protcctihg group, removing the protecting group;
| whereafter, for any of the above procedures, when a pharmaceutically acceptable salt
of a compound of formula [ is required, it is obtained by reacting the basic form of such a
compound of formula I with an acid affording a physiologiéally acceptable counterion, or, for
a compound of formula I which bears an acidic moiety, reacting the acidic form of such a
15  compound of form‘ula I with a base which affords a pham#‘ceuticall-y acceptable cation, or by

any other conventional procedure.

7. - The use of a compound of any one of Claims 1 to 4 for the manufacture of a
medicament for affecting the cAMP-linked metabotropic glutamate receptors in a

_. patien;c requiring modulated excitatory amino acid neurotransmission.

8. The use of a compound of any one of Claims 1 to 4 for the manufacture of a

medicament for administering an effective amount of a compound of formula I1,



where R is a nitrogen protecting group; and R13-and R14 are carboxy
protecting groups; whereafter, for any of the ‘above procedyn gsjy 20bsn a
functional group is protected 10 using a protecting group, renoving the
protecting group; whereafter, for any of the above procedures, when a
pharmaceutically acceptable salt of a conpound of formula | is required,
it-is obtained by reacting the basic for f such a conpound of fornula I
with an acid affording a physiologically acceptable counterion, or, for a
conmpound of formula f which bears an acidic noiety, reacting the acidic
formof such a 15 conpound of formula | with a base which affords a

phar maceutical |y acceptable cation, or any ot her conventi onal
procedure. 7. The use of a conpeYnd: of one of Clainms 1 to 4 for the
manuf acture of a nedicanment for affsgct \he cAMP- | i nked net abotropic
glutamate receptors in a patient regti pdul at ed excitatory am no acid
neurotransm ssion. 8. The use of a conp¢und anogﬁ? one of Clainms 1 to 4 for

conpound of fornula 11, 11 July 2005 46 H R140ZC H CO R13 2 H NHZ where
R13and R74are both hydrogen (a di-acid), to a patient requiring.nodul ated
excitatory amno acid neurotransm ssion. 9. The use of a conpound of any
one of QivberaR land® 'Aark @bt tyardgen & acicid eloef palientregliGymeduidiad edcifadi ng a
neuroloq&ﬁﬁgaghﬁgapﬁ%. 10. The use of Claim9 wherein said neurol ogi ca

di sorder I's cerebral 8Tt s subsequent to cardiac bypass and grafting;
cerebral ischem a; spinal cord trauma; head -

9. The use of a compound of any one of Claims 1 to 4 for the manufacture of a

medicament for treating a neurological disorder .

10. The use of Claim 9 wherein said neurclogical disorder is cerebral deficits
subsequent to cardiac bypass and grafting; cerebral ischemia; spinal cord trauma; head
trauma; Alzheimer's Disease; Huntington's Chorea; amyotrophic lateral sclerosis;

- AlDS-induced dementia; perinatal hypoxia; hypoglycemic neuronal damage; ocular damage
and retinopathy; cognitive disorders; idiopathic and drug-induced '
Parkinson's Disease; muscular spasms; migraine headaches; urinary incontinence; drug
tolerance, withdrawal, and cessation; smoking cessation; emesis; brain edema; chronic pain;
sleep disorders; convulsions; Tourette's syndrome; attention deficit disorder or tardive

dyskinesia.

11. The use of Claim 10 wherein said neurological disorder is drug tolerance,

withdrawal, and cessation or smoking cessation.

12. The use of a compound of any one of Claims 1 to 4 for the manufacture of a

. medicament for treating a psychiatric disorder. -




trauma; Al zhei nmer's Disease; Huntington's Choreai anyotrophic |ateral
sclerosis; AIDS-induced denentia; perinatal hypoxi a; hypoghyﬁgnkmsneurona
damage; ocul ar damage and retinopathy; cognitive disorders; idiopathic and
drug-i nduced Parkinson's Di sease; nuscul ar spasns; m grai ne headaches;
urinary incontinence; drug tolerance, wthdrawal, and cessation; snoking
cessation; enesis; brain edema; chronic pain; sleep disorders;
convul sions; Tourette's syndrome; at#éation deficit disorder or tardive
dyskinesia. 11. The use of C aim 10 wherein said neurol ogical disorder is
drug tol erance, wthdrawal, and cessation or snoking cessation. 12. The
use of a conmpound of any one of Clains-1 to 4 for the manufacture of a
medi canment for treating a psychiatric disorder. 11 July 2005 46a 13. The
use of Claim 12 wherein said psychiatric disorder is schizophrenia,
anxi ety and rel ated di sorders, depression, bipolar disorders, psychosis or
obsessi ve conplil si (18 ¢hesthCépim d 2 whareinmyeid pyehiefric Gisaider B3 chilshednia, sai d
15. A con;p%unp.of formula [V El Rn @O%%@Qﬁﬁg}zs’ 8%&%{?}0%0_%3(\%%3 ein Rmis a
Sisive g e

ni trogen pr dup;

14. The use of Claim 13 wherein said psychiatric disorder is anxiety and refated
disorders.



R. I is CO2R14 and Ri g is hydr ogen or fl uoro; or;RI i s hydrogen or fluoro .

and R12 is C02R14; and R13 and R14 are carboxy. protecting 1gr@wp§30510 16. A
conmpound of formula IV as clainmed in Claim15 .wherein R is tert-
but oxycarbonyl, R' is COZR14; Rt and Rl14 are both met hyl ; and R12 is
hydrogen 17. A novel conpound of formul a4'f, or a phar maceuti cally
acceptable salt thereof, 15 as clained in any one of Clains | to 4 for use
as a pharmaceutical. 18. Use of a conpound of fornula I, or a
pharmaceutical ly acceptable salt thereof, for the manufacture of a
medi canent forystresai L4g (gtﬁ,grotplf&ghggtvor psychl atric disorders. 20 19. A
novel conpound of formj? substantially as hereinbefore described with
reference to any of the Exanpl es. 20. A use of a pharnaceutically effective
anount of a conpound of fornula-l s}qbstantl ally as herei nbefore described
with , reference to any of the Exanp es in the manufacture of a nedi canment
for affecting the CAMP-1inkedr tabo gl utamat e receptors in a mam"ral
O
O

------------ requi-ri-ng-nodul-ated excitatory-am neur-ot-ransm-ssi-on.11-Juty 2005
48 21. A process for preparing a-nove rrpound of formula | substantially
as hereinbefore described witRtefe ence C@&hy of the Exanples. 22. A
conpound which is (IS, 2S, 5R, 6S)-2- [(li q;, (2" - A no) - propi onyl ] am no- 5.
bi cycl o[ 3. LQ hexane- 2, 6-di car boxylic aq:l d hydrochl oride salt. 1

v
5
wherein RM is a nitrogen protecting group;
RILjs COZRM*and R1Z s hydrogen or fluoro; or RIL s hydrogen or fluoro and RIZis
CO2R14; ang
. R!3 and R14 are carboxy protecting groups.
10 |

16. A compouad of formula IV as claimed in Claim 15 wherein R™ is tert-

butoxycarbonyl, R is COZR”; R" and R* are both methyl; and RIZ ;g hydrogen.

17. A novel oompound of formula I, or a pharmaceutically acceptable salt thereof,

15  asclaimed in any one of Claims 1 to 4 for use as a pharmaceutical.

‘1'8._ - Use of a compound of formula I, or a pharmaceutically acceptable salt thereof,.

for the manufacture of a medicament for treating neurological or psychiatric disorders.

20 19. A novel compeound of formula I substantially as hereinbefore described with

reference (o any of the Examples.

. 20. A use of a phamaceutically effective amount of a compound of formula 1
substantially as hereinbefore described with reference to any of the Examples in the

manufacture of a medicament for affectmg the CAMP Itnked metabotroplc glutamate

~receptors in a mammal requmng modulated excntatory amino aCId neurotransm:ssnon
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21. A process for preparing a novel compound of formula I substantially as

hereinbefore described with reference to any of the Examples.

22. A compound which is (1S ,2S,5R,63)—2—{(2’S)—(2’—Amino)-pmpionyl]amin_qi__________

5 bicyclo[3.1.0}hexane-2,6-dicarboxylic acid hydrochforide salt.



