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«PHARVACEUTI CAL AGENTS BACKGROUND OF THE | NVENTI ON Conpounds of fornula
'H2N- CH2- C- CH2- COOR 1 ~1 (CH2)n 5 10 wherein R 1 is hydrogen or a | ower

al kyl rad™@Y4 n is 4, 5 or 6 are known in United StPg't”é@”ﬁa?‘ént Nurber
v4,024) 175 and its divisional United States Patent Nunber 4,087,544. The

u?]_es di scl ozed. Srg: protective effect against cranp i Induced by l"ll H”’H’
i osem cac b Seno st Actaghueseprneadesaglc o VITUHON

and i nprovenent in cerebral functions. The conpounds are useful in

geriatric patients. Th QW Y orated by ref

Conpounds of fornul a Rg 1 %gﬁgﬁgagwg[i]%\herei n Rl |smmmmﬂmulmmmnm
or branched al kyl group having from1 to 6 carbon atoms, phenyl, 0OJ5uu
cycl oal kyl havegifpdun@dfdodntulf carbon atoms; R2 is hydrogen or met hyf)o;o0 20
and R3 is hydrogen, nethyl, or carboxyl are known in United States Patent
PCTI US981 23917 Nunber 5,563,175 and various divisionals. These patents
are hereby incorporated by refeNeaHeC-CH,-2O0ORVAY 2002 , WO 991 31074
PCT' / US98l 23917 - 2SUMVARY OF THE | 1N Th conmpounds of the instant

i nvention are novel am nes and thei %ar maceutically acceptable salts
useful in a variety of disorders. f e2ti sorders include: epilepsy,

fai ntness attacks) hypokinesia) cranial disorders) 5 neurodegenerative

di sorders, depression) anxiety) panic, pain) neuropathol ogical disorders,
i nf 1Sammat M8ereIndhigs dudioges; o5 adewstakyl edical and nds 4.her ¢ iekBOWEE of t he

those of  EBVELTASS Pl Ny AR L5 A0 B el Vo e B e from -
-NHSO02R 15umber-4S08MH4R. e usbedisilasedRark Spro@ctivereffieghigaihst ceampor anched al kyl or
p

‘trifluoronethyl. . . : . . . .
Mduced by thiosemicarbazide; protective action against cardiazole cramp; the

cerebral diseases, epilepsy, faintness attacks, hypokinesia, and cranial traumas;
10 and improvement in cerebral functions. The compounds are useful in geriatric
patients. The patents are hereby incorporated by reference.

Compounds of formula

R3 Ry

|
15 HoNCH-C-CH,COOH

|
Ry
wherein Ry is a straight or branched alkyl group having from 1 to 6 carbon atoms,
phenyl, or cycloalkyl having from 3 to 6 carbon atoms; R is hydrogen or methyl;
20 and R3 is hydrogen, methyl, or carboxyl are known in United States Patent

Number 5,563,175 and various divisionals. These patents are hereby incorporated

by reference.



Especially preferred are: t 4-Methyl-2-( 1
Htetrazol - 5-yl net hyl ) - pentyl am ne; 2 4 MAY 2002 .

'3- (2- Ami nonet hyl - 4- net hyl - pentyl )-4H[ 1, 2, 4] oxadi azol e- 5 thlo HCI
3-(2- Ami n%ﬂ@?ﬁ%}lw 4- et hyl - pentyl ) -4H[ 1, 2, 4] oxadi azol e- ”H@I

(2- Am nonet hyl - 4- et hyl - pentyl ) - phosphonl c acid; ¢
3- (3- Ani no- 2-cycl opentyl - propyl ) - 4K 1, 2, 4] oxadl azol - 5- one;

3- (3- Am no- 2-cycl opent yl adi azol - 5- one;
2- Cycl opent yl - 3 (2 0XO0- 2‘;1%&@ \»d?gﬁg‘{E ?Eﬁ%m}» 5] oxat hi adi azol - 4-yl)

propyl am ne; 3- (3- Am no- 2- cycI obutyl -propyl)-4H[ 1, 2, 4] oxadi azol - 5- one;
3- (3- Am no- 2- CDh‘é'ch*ﬁH&dﬁlds Bf tﬁ@ﬂst)anﬁhbénu%n gre‘Hothl' a?tﬂhéza% ttﬁ ©one, and
2- Cycl obut yl - 3- (2- 0xo0- 2, 3- di hydr o- 2 5] oxat hi adi azol - 4-yl) ‘

propyl am mm@wmallm@mnbleemwmf@lundyaa«rteOfﬁrégrdex@fﬂfecﬂ«mcﬂeas | A and 1B

wherein [ H ef erred conpounds are

t hose of J?%%?%%PWXE‘ gﬁf&%&g h§?°k‘ﬁ)&?“’ Eﬁﬁ“@—&ﬁﬁ’d%g' NN N, ~O, ~0O~ ~

S , &nd ~ neurodbgdrerativé disdddars, deprBssidd, Shxiet() fanjeepain/neyropatbdlegicad ar e: 2 4
and N H O DETAI LED DESCRI PTI ON

g:AYTaEOE i B%wgﬁgﬂ%ﬁ?l@#émgwisﬁg%f the instant invention are
conpounds of fThertmpoundéofthel invefioarige thos: mmﬁitaasem aialB pelagcept abl e salts
2N R H and RrERER HpmpoRntsra Botsror 4o wiasnﬁ% L HESFrpn i Bt abl o sal t
i do, . prgpEmCe e AU GZR Lo -SOPNBR'E wliersh RE: Rifyaehiam ¢ aci ;15
A iy hydr gaeiheREa SRNNY trinvdRinethyl.
Especially preferred are: ¢
4-Methyl-2-(1H-tetrazol-5-ylmethyl)-pentylamine;
3-(2-Aminomethyl-4-methyl-pentyl)-4H-[1,2,4)Joxadiazole-5-thione, HCI;
3-(2-Aminomethyl-4-methyl-pentyl)-4H-[ 1,2, 4Joxadiazole-5-one, HCI;

15 (2-Aminomethyl-4-methyl-pentyl)-phosphonic acid;
3-(3-Amino-2-cyclopentyl-propyl)-4H-[ 1,2 ,4)oxadiazol-5-one;
3-(3-Amino-2-cyclopentyl-propyl)-4H-[ 1,2,4]thiadiazol-5-one;
2-Cyclopentyl-3—(2-oxo-2,3—dihydro-27u4-[ 1,2,3,5]oxathiadiazol-4-yl)-

propylamine;

20 3-(3-Amino-2-cyclobutyl-propyl)-4H-[1,2,4]oxadiazol-5-one;
3-(3-Amino-2-cyclobutyl-propyl)-4H-[ 1,2 ,4]thiadiazol-5-one; and
2-Cyclobutyl-3-(2-0x0-2,3-dihydro-2A4-[1,2,3,5)oxathiadiazol-4-yl)-

propylamine.
Other preferred compounds are those of formulas 1A and 1B wherein R is

25 a phosphonic acid, -PO3H».

Other preferred compounds are those of Formulas 1A and 1B wherein

,N N
HN and 7 0

E] ’ /
_\< g—Q N——< N—S,
S H e} H o

Especially preferred are:



Bis - (CH ) (CH2) 1-6 2 0-6~ straight or branched aIkyI of fro t
‘car bons, -(CH2) 1-4-Y-(CH2)0-4-Phenyl wherein Yis -O, -S-, nzyh@AJYIZUUZ

‘wher ei n i kyl of from1 to 6 carbons, cycIoaIkyI to 20 $
carbons,Rg%ﬁgérﬁ%r phenyl wherein benzyl or phenyl can Ee unéﬁgggltuted or
‘substituted with from1l to 3 subst[&uents each independently selected from
al kyl', al koxy) hal ogen, hydroxy, carboxy, carboal koxy, trifluoronethyl, and
nitro. 2 ~r NMAY 2002 WO 99131074 -4 PCT/ ¥g981 23917 Since am no aC|ds are
anphot eri c) pharnacol ogi cal iy @bnpatlble alt@ can be salts of appropriate
i norganic or organic acids, fior @xamnle ochl oric, sul phuric,
phosphoric, acetic, oxalic, ic, citri@ ic, salicylic, malonic,

mal efic) succinic, methanesul fonic acid, and corbic. Starting from
correspondi ng 5 hydroxi des or carbonates) salts with alkali metals or

al kaline earth netal for exa sodi u ta55|un) magnesi um or
cal cium are formd%ﬁa)&IPgD\RﬁW%atw ﬁ)ng{n% N ons can al so be

prepared w t h, THeQimifX 3Fhe astdnNRvéfioh APEd bnmﬂirhhma' AMandipe car boxyl
group of the ami no acids can be esterified by known neans. 10 Certain of

the conpotfddae pirarmageutinaly, ageeptablo ealtsithaieafan exi st in unsol vated fornms as
wells as. sol vatfgl s bRk HlERGIMERBLEA e, |0 oeneral, the sol vated
forms, including hy rate ornms, are equivalent to unsol vated forms and are
a intended to be encHpNassgd within the scope of the present invention. The
terns used to define tHe invention ared dggcri bed bel ow. 15 Sul fonami des
are those of formula - 20 or -SO R 1p wherein R 15 is a straight or
branched al kyl group ofy m 1 to @dcar boQs(@Hyg, trifl uoronmethyl. Anmides
are conpounds of fornula - NHCOR 12 mhereh 12 is straight or branched

al kyl of from1l to 6 car benzyl , phenyl . 20 Phosphonic acids are
-PO3H2. Sulfonic acids are -SO03H . Hydroxartiic acidis i H. OH

Het erocycl es are groups ofpfrom1 to 2 ringg, with from1l to 6 heteroatons
sel ected from oxygen, nitrogen, and sulfur. 25 Preferred heterocycles are
HN' N~ ~N' pr a-pliapmaceuti¢ally acceptablSsalethereof wherdin:l \\ H\® IN-I ~ H S~~

n is an integer of from 0 to 2;

R is sulfonamide,
10 amide,
phosphonic acid,
heterocycle,
sulfonic acid, or
hydroxamic acid;
15 A is hydrogen or methyl; and
(CH

Bis — (CH2)0_6——<] 2)1'6,
straight or branched alkyl of from 1 to 11 carbons, or
-(CH3)1.4-Y-(CH»)(.4-phenyl wherein Y is -O-, -S-, -NR’3 wherein
R’3 is alkyl of from 1 to 6 carbons, cycloalky! of from 3 to
20 8 carbons, benzyl or phenyl wherein benzyl or phenyl can be
unsubstituted or substituted with from 1 to 3 substituents each

independently selected from alkyl, alkoxy, halogen, hydroxy,

carboxy, carboalkoxy, trifluoromethyl, and nitro.



OS OO0 2 ~r MAY 200 WO 991 31074 PCT/ US98/ 23917 -5The term abﬁ |l is a

strai ght or branched group of from1 to 11 carbon atons incl udi éMAYrﬂﬂUZ ‘
limted t‘P 95 IH 4I , ethyl, propyl, n-propyl, isopropyl, R,g:%& 98/%élgutyl :
tert-buty ? pf'&e yl, hexyl, and n-hexyl, heptyl) octyl, IS, ecyl, and
undecyl except as where otherwi se stated. 5 The cycl oal kyl groups are from °
3 to 8 carbons and are cycl opropyl ,‘4'cycl obutyl, cyclopentyl, cycl ohexyl)

cycl oheptyl, afifle GiG10RMS Yo dbHHORFIcOPHARhMOREIGHRLGHpatipREaERRY!  and phenyl
groups may be ungﬁﬁls..oi tut eJ‘*"o'?J s%glgﬁgtut egﬁ)%l/ f?om allto g substituents

sel ect ed biersalts df pppropmyate inarganicyor organisagide.drygxampleg hrdrochd®®) 10 nitro, al kyl,
and al ko . e red. are..h . Al.koxy i fin above for al kyl.

Hal ogen i)%lp]h F{ﬁcdﬁ’ﬁélsgﬁ&éﬁﬁﬁ%ru F?lgex% Hﬁﬁ%“‘ﬁﬂdﬁ%hﬁdﬁéﬁm’%é‘?ﬁ‘g‘ "are fluorine and

chl or i ne.mdleic soadikioxyethanesulionix! deid, andascearbit. Sfakinlg froan esredpmdingbed above.
Preterred 15 are carbonet hoxy an ar boet hoxy.. Certain. of the conpounds of
theg presgngrqx%ﬁﬂrt‘f%l??“elﬁﬁ Sgliﬁy‘??h %h&bﬁﬁgfs\f’étaﬁ%h?eo metaly for 25 “sol vat ed -
forms, i nxample @ditie pofassiurh Ghdghesitm, GresaRivbh dretfbignedo$aistwith f or ns) i ncl udi ng

hydrated forns, are e,grtljli,val ent tg unsol vated forns _and are i ntended to be
enconpas sB@EfipmmeHEmdens can glso b preparsd with. foRGXAMBIG e 20 Certain of the

conpoundsie@dmdihig-aRinfoniumh idnﬂ’vl%'éairmypgt%ﬁféﬁtheB.ﬁh_inﬁracfm!’cﬁx gdiral centers and
each center nmay exist in the R(D) or S(L) configuration. The present

i nvent i orPstepiBipdeknogn measant i omeri ¢ and epimeric forms as well as the
apppopri at e MeghinSt et Qﬁnds-[)l?ﬁ')er]ggéeﬂtl ihaRbn PAEkidith @REPYNed'ST NY

[ 3H] gabapentin and the a2S subunit 25 derived fromporcine brain tissue was

used (" Thiermpaserellmsisplvated farms anecluding hydraed feranst inrgen@plathe selyatedhe a28 Subuni t
of a Cal ¢} nel " . i 6:
271(10) LM @W Wﬁéag@??r%!%% ﬁrﬁs&’g*ﬁ{eﬁgetoﬂlﬁf'fg{rﬁ?%doﬁngﬂ%"ﬁjag%od bi ndi ng ¢

af f i ni t y intendddgo b2 8ncouipassed wittmizhe savpe nf thblpreseminvedtions about 0. 10 to 0. 12
p.Min this a i.nc 0.the ¢ ounds_o i ant invention al so
bind to the sﬁ%’%ﬁ?@%"ﬁd&?:ﬁg}%‘a @?(b"glgﬁté%‘ atr%aseéeﬁl&}ébl%fi bﬁ gvr' macol ogi ¢ properties

congar abl e t 0 GiMdARAIIELS e tHoS ofRéATTMA ENHEO,HRYE B -SOLNMHRIOMHeleHt ONS, anxi ety,
and pain. WO 991 31074 -6TABLE 1

R15 is a straight or branched alkyl group of from 1 to 6 carbons or a

trifluoromethyl.

Amides are compounds of formula -NHCOR 12 wherein R12 js straight or
branched alky] of from 1 to 6 carbons, benzyl, and phenyl.
20 Phosphonic acids are -PO3H?.

Sulfonic acids are -SO3H .

Hydroxamic acid is /ﬁ\ IT-—H .

OH

Heterocycles are groups of from 1 to 2 rings, with from 1 to 6 heteroatoms
selected from oxygen, nitrogen, and sulfur.
25 Preferred heterocycles are

~N N N, N N

HN™ » 72 72 N ~
)\/N,\( 0,\(0, /S,and\(/ o
=N N—Q N—{ N-—-< N—S
H o H S H o H

>
O



2 ~r MAY 2002. PCTIUS98113917 R NH2 R a28 Pain Mbdel Vogel Conflict DBAZ
‘Assay % MPE % of % Protection I1C50 (p,M CI-1008 1 H 2 H 1 fr mmzo
"2.47 0 0 R'o%glog Il ,N~NH,0>2000~S~ NHO1.52 ??f A lg\g

0 The conpounds & the invention are related to Neuronti , eted drug
veffective in the treatnent of epilepsy. Neurontin is

1- (am nonet hyl ) cycl ohexaneaceti c acPd of structural fornmula NH2 CO2H 5
Preferred nov t] i < I i r derivatives)
and phar mceuﬁ%‘gﬁﬁsgg@ééeg?gﬁ&éozg d@ég gﬂﬁ's%gﬁgﬁl lﬁgqgﬁé&tsé eatment of a
vari ety oftoms énshugénebut net lmiteddo msthyb pthy), pfopiyhnrpeepyLasopeapls) hypoki nesi a)

crani al di,Sor ¢ ] ' I r i anxi ety, panic)
pai n, andbl?lt u?%%%%ﬁ%?gg&ggﬁg‘ﬁgl?é%h\eéﬁ%g hﬁ%’q‘gg%ggﬁgs&ﬁié&g?’l’the gener al
fornmul a: and WNBe©QESEDTas vl dther@id@snated Z 4 MAY ~1JU2 PCT/ US981Z3917 a
hargraceut i cal acceptable salt thereof or a.prodr t hereof, where n =
1%y = 0 11 SRR Rofs iR o 310 B Rt heBe BSREBSRI a1 1 or mul o

- NHSO2R 1 cyiobu§0.AytiopentyletyeloRéxyl cytloheptylland4ydbsaylgintesOsthdrivasac hed chai n

al kyl or 5 trifluoromethyl. R may al so be an ami de of the general fornula
- NHCOR 1. S&PdR may al so be a phosphonic acid -PO3H2 (Lipinski C A, Ann.

Rep. Med. ChenThe benzyldad B&%y(gr&@&ﬁﬁybeﬂﬂﬁlw%&@@%sﬁlfmewb? fiopyention are
al so expected to be useful In the treatnent of epilepsy. 10 The present

i nvent i on ! 47 < 8Pbstilugnts selected: fram Aydroxy, earbewy, earbqalioxy mdFaf the minetic

as ents r u negative disprders. Such neurodegenerative disorders
ar eftgf or 3&%”?31?@,’ 5“%?‘%2‘?’%? ege(gf“seé%fs% “Brunt | ngton's di sease, Parkinson's

di sease, Anyot AltkoRy s asdefiriedlabSed for alkyls, and

Halogen is fluorine, chlorine, and bromine and preferred are fluorine and

chlorine.
Carboalkoxy is -COOalkyl wherein alkyl is as described above. Preferred
15 are carbomethoxy and carboethoxy.

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

20 Certain of the compounds of the present invention possess one or more
chiral centers and each center may exist in the R(D) or S(L) configuration. The
present invention includes all enantiomeric and epimeric forms as well as the

appropriate mixtures thereof.
The radioligand binding assay using [3H]gabapentin and the 0126 subunit
25 derived from porcine brain tissue was used (“The Novel Anti-convulsant Drug,
Gabapentin, Binds to the 038 Subunit of a Calcium Channel”, Gee N.S., et al.,
J. Biol Chem, 1996;271(10):5768-5776).

The compounds of the invention show good binding affinity to the 096

subunit. Gabapentin (Neurontin®) is about 0.10 to 0.12 uM in this assay. Since
30 the compounds of the instant invention also bind to the subunit, they are expected
to exhibit pharmacologic properties comparable to gabapentin. For example, as

agents for convulsions, anxiety, and pain.



-

epi l epsy. 15 The present invention also covers treating neurode i
di sorders terned acute brain injury. These include but are not glaﬁ'lwéq‘ 2@02-

stroke, head trauma, and asphyxia. Stroke refers to a cerebral vascul ar

di sease aldMi ™l so be referred to as a cerebral vascuFGHUHEHEnt (cvp)
and includes acute thronboenbolic stroke. 20 Stroke includes both focal and:+
gl obal ischem a. Also, included ar &-transient cerebral ischenic attacks and

other cerebral vascul ar probl emspggggpani ed by cerebral ischem a such as
in a patrFww—Tnnﬁ;rgoan;—cartnﬁﬂi—éﬁgaﬁtETEx11NTy—sp9t+++1:ﬁﬁ1r—or ot her
cerebrovascul ar or vascul ar suggic procedures in general, or diagnostic
vascul ar procedures including gerebral Rniiography and the |like. 25 Pain
refers to acute as well as chrom fn. Acute pain is usually short-1lived

and i s associ aged W th hyrRer actpah Modell {VezeBEERAENEL | DBAQI VOUS system
Exanpl es are postoperat Mg‘ypai n ghdpgl | odyni @.of 2 49\Prbeécid02 WO 99/ 31074

PCTNS98/ 23917 g Chr @8 in is usually defjsopgd as pain persisting from3
to 6 nonths and i ncl uzeé—ﬁ}al-igémg pat-Rs—anrd—psyehagen-c—pai ns. O her
pain is nociceptive Still oth Hf\ai%ﬁf‘c caused by | Ei'rfryzﬁ[r i nfecti on of
peripheral seqsdty nervesd7 It iriudds, but %Onot Iifited%o pain from
peripheral neflve Nrauma) herpes virus infection, diabetes nellitus,

causal gia, p avul sion) neuroma, |inb anputation) and vasculitis.

Neur opat hi ¢ “pai tHi s al so caused by nerve, damage from chroni c al coholism

human i mmunodefi ci ency virus infection, hypothyroidism urema, or vitamn
defi ci enci esN,Neur opat hi ®lai n i ncludes, but is not [iOmte® to pain caused

by nerve injyry as, for exanple, the pain diabetics suffer from 10
Psychogeni c K IS that which occurs without an organic origin such as | ow
back pain, “atyp cal facial pain, and chronic headache. Ot her types of pain + -
are: inflammatory pain) osteoarthritic pain) trigem nal neural gia, cancer

pai n, diabetj cOneuropat hys2restless |eg syndrone, acute herpetic and

post her pet i ”ne @i a, causal gia, brachial plexus avul sion, occipital 15

neur al gi a, phantom |inb, burn, and other fornms of neural gia,

neur opat hi € an@ i di opathic pain syndronme. Qther incidents are head trauns,
spinal cord trauma, or injury from general anoxia, hypoxia, hypoglycem a,
and hypotensip@},}pzs well aggsimlar injuries seen during prqcedures from
enbol e, hyperfuston—anrtd—hypoxta—20—The—t+nstant—tnvent+on—woul d be useful
in a range of incidents, for exanple) during cardiac bypass surgery, in

i ncidents of intracranial henorrhage, in perinatal asph)‘(xi a) in cardiac

arrest, and stEhafemppundsof thedaventionsare ralaser tolNrurentia®. yinpiketsd abl e to
det er m neqhp effaRRE AMhe Bbfmaht ¢1@piléPRy.INburontin® is 1-(aminomethyl)-

cyclohexaneacetic acid of structural formula

NH, CO,H

5 Preferred novel gabapentin and isobutyl-GABA analogs, their derivatives,
and pharmaceutically acceptable salts are useful in the treatment of a variety of
disorders including epilepsy, faintness attacks, hypokinesia, cranial disorders,
neurodegenerative disorders, depression, anxiety, panic, pain, and

neuropathological disorders. The compounds are of the general formula:



whi ch subjects are susceptible to or at risk of) for exanple tyr ,as
«wellas 25 suffering fromstroke for adm nistration by net hostdM%llsﬁerUZ
'present invention. The conmpounds of the invention are al so expected to be
useful i Y@ Heat nent of depression. Depression can HEWYEB2EIYIt of
sorgani c di sease, secondary to stress associated with personal |oss, or
idiopathic in origin. There is a stfong tendency for fanilial occurrence of
sonme forns of depression sugg@lski ng g 30 mechani stic cause for at |east
sone forms of depression. The dijagnosis of depression is made prinmarily by
guantification of alterations i pat(tﬁn)tns' nood. These eval uations of nood
are generally perforned by a phys i an2or quantified by a neuropsychol ogi st
using validated rating scales, #uch™as the Ham|ton 2 4 MAY 2002 9
Depression Rating Scale or the Brief|Psychiatric Rating Scal e. Numerous

ot her scal es have been devel oped t ntify and nmeasure the degree of nood
alterations in patients ~. vith depression, such as insomia, difficulty

wi th concentration, |ack of energy, feelings of worthlessness, and guilt.
The st ancpPlasmacsrticls genspiable a4lt Betgpers pspdragthexepf, whereal 0.p&ychi atri c

di agnoses_ar llected in the Diagngstic d Statjstical Mnual of Mental
Di sordersmﬁfgh?lgha £3 s“{f‘é"faﬂ’r‘%eé%?f g&%"ﬁ&%&ﬂﬂ@é@ﬁa‘ﬁual publ i shed by
t he Anerican chjatpihc Assqciation, 1994, A n inhibitory

neur otran‘gﬁzﬁl \'Id“'trﬁ[(;l I’lseﬁi”éﬁi'rcglsuﬁ’ép\ﬂ?%a@?&gw aﬁvﬁ?ﬁ n the general
context of. inhibitiqgn, it seens |.ike t hat BA- m I.GS .m.ght decrease or
i nh%bit c‘é’ﬂ@ﬁﬁog}e“’fyhjﬁg?‘%ﬂs Prcpn ATy o tﬁ%?"é‘ﬂf} g@}ﬁa%ﬁ@?ﬁﬁqr ngand decr ease
nmood | eadingg@alb®béle PR Pisdn acidPO3HY MLPINIKISC. Af, AnRER¢PI MedNChdmy ENt | ON MRy
produce an anticonvul sant effect through the increase of newy created GABA

_at the syhhpdi@98@nhction. |If gabapentin does indeed increase GABA |evels or
the effective S . . LG i it could be
classified as n§r§e(§&g_{£9 m m@g fie I&Jggmrﬁny%%@g%éetng Hafto b%%efﬁlt}lﬁ'{‘he

I'C an ease or 1nhibrt cerebral
functi on aedimentgliepilepkyer ef ore, sl ow function and decrease nood | eading to
deplroessi on. T con;pounds .Of i he. | nve&ti ontwi I Io,gt gsefouldi t he treatnent
of ‘gastrointes 1P eaﬁl%ﬁnag'?%?o r&aﬁe&? °W"‘.‘ Fr°E Qo e “BoRer ss‘é}ndrome. The
fact that tha nEABAc agapents foraeurcddglnerativetdisordetsght wor k j ust the opposite way
by i ncreasing od and thus e _an antidepress .13 new concept,
di fferent fron® &ﬁé’eﬂﬁ"gﬁg&f’??tﬁvﬁ dgsﬁf‘%fsoaﬁc’g?r cé%gﬁ!%agﬁnmn@s ﬁ’é?aé?’of ore. The
conpounds Hahtirigoen’$ diséase) Patkinéen1s disensarAanyduophie Lared Sclefosismduseful in the -
- treatment, of anxiety and of panic as denonstrated by neans of standard
phar macol BN procedures. Anot her embodi nent of this invention provides
theluse of a cURPprasdt AcaBIOA bIBGcversithatingedridegonefative dibdgrs epar ati on of a
medi canent for treating a conditjon selected fromthe grqQup consisting of
epi | epsy, FAF ?Wé%%fa'aﬂ%aakit*cf*ﬁwhwf Ruareynot limited 1: st og?i‘gr s,
neur odege&gﬁ;ai,iau@aﬁjhgﬂa,der s, depression, anxiety, panic, pain,
neur opat hol ogi cal 1L Borders, gastrointestinal danmage, inflammtion and
gast r oi nt est i nalroks elsrsda @ serelral isqular disepse apd may plso beyiplsredyoas dne, in a
_rrammlt_- Ac%ﬁ&ﬁ%c&ﬁmﬁﬁaﬁ?mvﬁanﬁm&udeﬂm thRintRERBbIatroRe.cONMPOUNd of the
! nvzeon 'on Strol?enincludes both focal and global ischemia. Also, included are transient

cerebral ischemic attacks and other cerebral vascular problems accompanied by
cerebral ischemia such as in a patient undergoing carotid endarterectomy
specifically or other cerebrovascular or vascular surgical procedures in general, or
diagnostic vascular procedures including cerebral angiography and the like.
25 Pain refers to acute as well as chronic pain.
Acute pain is usually short-lived and is associated with hyperactivity of the

sympathetic nervous system. Examples are postoperative pain and allodynia.



used for the treatnent of a condition selected fromthe groupaC 1St of
epi 'epsy, | aintness attacks, hypokinesia, cranial disorders, fr}aAv 2%2 '
rneur odegeper di sorders, depression, anxiety, panic,

neur opat ho 3@@%2? di sorders, gastrointestinal damage, ﬁ?ﬁﬁ#ﬁgp?gn and
gastrointestinal disorders, especially irritable bowel syndrone, in a .
manmmal . 2 ~r MAY Z002 9a Typi cal Ixﬁ'the mammal is a human. Material and

Met hods Carra ' " L83 t hr eshol ds

vor o masar cd PR pePAGEdT UATER wORS) BeREla B 216 MFRSURE o

( Randal | - Behides somaldegehio gainiRambisslythogerGe palﬁeIOthetrtpasz doc;ceptlib MAY 2002 WO

991 31074 PCT/ U§l91§ §r917 i - 10A thod fp{ ”F,OSU{ ) er n nal gesic activity

on inflamed ti s e B LD ROT SR B 0270 © Wl e

Spr ague- Daedvesy Itriﬁﬂsde(s it BGoglimied © p‘arna‘rmdexq:hetahnmammah@ebef ore the
test day. Pressur.e al | d to the hind W of each rat and
nocitept i \ygu§1ﬁfe§g%\ga&§ ‘gieﬁngﬁl‘ éflfﬁﬁ)ﬁ P IFLS EYRESI é‘g‘érﬂ’tng Bmb o) required to
elicit paamphtatiél, an@basculitic US@irdpalii phin Bfalsd2@u@d 0§ hertvs Bombge fBdrEvVeNnt any
ti ssue damage to the paw. On the test day, two to three baseline

measur ene ﬁf‘@“\ﬁ/é‘}ceh?lm human imraunpdefigiency \XEP%‘“&‘(SFHP‘FI ihYPUh I 1t L of 2%

carrageeniypnQy, erItﬁrﬁﬁ'cﬁﬂ&néﬁcléan&ﬁBﬁa‘ﬁﬂc Fﬂh@nélﬁlfcs b hotlimAed®@W. Noci ceptive
threshol ds were taken again 3 hours af carrageenin to establish that

ani mal s wPpa %mdbyptmglmmyhmaﬁogmle Ho¢ingin dabgtiessufifssamyi t h ei t her
gabgpentin (3 ) saline at 3.5
hou?cg after ca?r age %mgﬁéﬁlﬁogpfgg%?&\%wﬁwegﬁéljégmc\?\g gs‘é&‘gﬁ ned at 4, 4.5,
and 5 houri@wpmktpamattyalgﬁefmmpafﬁemmmmzh@éadhnduced Toni ¢ Sei zures Tonic

igkzggfﬁaiﬂnd? @é‘gﬁ)&g %%“ %ﬁ Xﬂd 2%%;&3;{}%0&&% mlﬁ% %‘5(?% \S%f O%Sforepaws < -

I S not ed. némglgid, cmcnmmmdrabexi@leng)pmy hestle& 16g byowdrasnea hduee hapeticcar bazi de are

consi dered o eecteg: g@r?j iven a %Xih% ateng scot e f 120 m nut es.
Ani mal s I\/aaI“ % WS ?aé'ls%lg(a BAEG THPLHED from I nterfauna 20
(Hubsi ngdmauralgi@, gautgpHaniom [{fb,Buae a;idZ&h&'&ogl)s afmeuralpinhewedpdtiiom Bantin and

Ki ngman (Hul, L .. _Both rodent species are housed in groups of six. Ten
Comon l\/araﬁﬂé%?l? CBIP FYMFIE- 3acchus) wei ghi ng bet ween 280 and 360 g, bred

at Manchest er |Qgiheteficidenis aMéldzlaﬂaJaurﬁ&hpﬂh) c(owm@sbemurpfébmageﬁexhpused in
pairs. All animals are h used (g a 12- hour ght/ dar k. c cle (lights on
at 07.00 HEE¥$- BOXjAd YRN Fremyan h@%ﬁ&f‘@? as,well I"‘fb {“H?ﬁ‘m““es cen

during procedures from embole, hyperfusion, and hypoxia.

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

A skilled physician will be able to determine the appropriate situation in
which subjects are susceptible to or at risk of, for example, stroke as well as

25 suffering from stroke for administration by methods of the present invention.

The compounds of the invention are also expected to be useful in the
treatment of depression. Depression can be the result of organic disease,
secondary to stress associated with personal loss, or idiopathic in origin. There is a
strong tendency for familial occurrence of some forms of depression suggesting a

30 mechanistic cause for at least some forms of depression. The diagnosis of
depression is made primarily by quantification of alterations in patients’ mood.
These evaluations of mood are generally performed by a physician or quantified

by a neuropsychologist using validated rating scales, such as the Hamilton



Drug_Adm nistration Drugs are adm nistered either intraperitoneally (I1P) or
subcut aneously (SC) 40 nminutes before the test in a volune of L}#g_lvg b
'rats and marnosets and 10 m Jkg for mce. WO 991 31074 -11 I\% S A Zﬁé
Li ~ht/Dark Box 2 ~ MAY 2002 PCT/ US98/ 23917 The apparatus is an open-topped
box, 45 cmlong, 27 cmw de, and 27 cm high, divided into a small (2/5) and
a large (3/5) area by a partition that et ended 20 cm above the walls
(Costall B: al Rati i wgs! ‘] | d ' '

Val 1 dati on SERse R Rl e AR NI s 2R alsne
1989)). Théres beenadeFe®prd Yo Guantiiio pachimegsurer thehdegoaentfenoat altdratigarinipationts at

floor level. The small c art nent i nted bl ack..and t.he.| arqge ,
conpar t mont IR s R hsoBih iR PR oRr Pl SR80 fclingse en
bul b. The lo@basratlessiess,sadkdDgiiltl uThé 3taadartly forediabh@iy of Begrbssidniae wetl healied
by placing it in.the center of the white area and aélowin Pt toﬁiﬁ)l ore

the novel @sshiaHseiagnpss ate rplerted In hseDiagnestis pod: Statsticab Manpglnpin Meatpl i de

| s measur egifdttibik OfHoutth) EitioR) rdfefréd 8618 e HINLPVUME I faRidfl RBKEIRACBY Cther UYS
on exploratory activity in a sinple nodel of anxiety in m ce.
Neur ophar netgaé¢ricandgyduoatrio@ssqeigpg) 199415 Rat El evated X- Maze A standard

el evated X-maz %A]’ﬂ_ﬁniglagyinﬁbhory ﬁetur@c}ans?lﬁ{efr %El?th%fcggfirﬂgfer%:&g{eﬁpt Vithin

agoni sts and ant agoni sts 1 n a‘nmaze-expl or ation no not i vat ed
behavi or. NapurerSconedebingibitiol; dfseeth dikaiycatbht, GABAZmimStids Rt iycreasasr

t ted . i I i b ield, .et al., Aut ti f.the. rat 20
oL e B St il Sl DRSS i oo
)) . The aniggpiessiagii.e pl aced on the center of the X-maze facing one of the

open arnms. For determning anxiaolytic effects the entries and tinme spent on
the end hal f sddiei grapeynds 1 thedpsta nigvendionemay rsadusgr wth gntiepnvelsanty gtfectt est

e 09, ki o ke ot s S YR bR, Mgy

Mar moset  Hundasd Thorease GEBA 1aveds erghe kffentivioress of Gaddy apthetsynargicgsitiont dénby

(e 2017l F 88 05 KRR LERE S () IR0 PRRARH, TR Bt ©,

recorded dumhidmgght)eheZefoiensive fafctiodsind detreasd mokdud edatinky topdepiassien. scored are

slit stares, t a[lhle &?r?pto%gss of t %?Q\Eenggrru liz\i/iﬁ%eojseful in the treatment of gastrointestinal
disorders, especially irritable bowel syndrome.

The fact that a GABA agonist or GABA-mimetic might work just the opposite way
by increasing mood and thus, be an antidepressant, is a new concept, different from the
prevailing opinion of GABA activity heretofore.

The compounds of the instant invention are also expected to be useful in the
treatment of anxiety and of panic as demonstrated by means of standard pharmacological
procedures.

Another embodiment of this invention provides the use of a compound according to
the invention for the preparation of a medicament for treating a condition selected from
the group consisting of epilepsy, faintness attacks, hypokinesia, cranial disorders,
neurodegenerative disorders, depression, anxiety, panic, pain, neuropathological
disorders, gastrointestinal damage, inflammation and gastrointestinal disorders, especially
irritable bowel syndrome, in a mammal.

A further embodiment of this invention provides a compound of the invention when
used for the treatment of a condition selected from the group consisting of epilepsy,
[aintness attacks, hypokinesia, cranial disorders, neurodegenerative disorders, depression,
anxiety, panic, pain, neuropathological disorders, gastrointestinal damage, inflammation

and gastrointestinal disorders, especially irritable bowel syndrome, in a mammal.



t he cage/ perches, piloerection, retreats, and arching of the back. Each
animal is 2 ~r MAY 2002 WD 99/ 31074 PCTNS98I 23917 -12exposed (o the
‘threat stimulus twice on the test day before and after drug tréhznthY 2@@2
di fference between the two scores is anal yzed using one-way anal ysi s of
vari ance followed by Dunnett's t-test. All drug treatnents are carried ,
out SC at least 2 hours after the first %bontrol) threat. The pretreatnent
time for 5 eac i T s. Rat Conflict Test Rats are trained
to press IeverEyﬁggnfg%ﬂnégaggﬁg?ﬂ“%%érant chanbers. The schedul e consists
of alternations of four 4-m nuteMatpdal aikgqtbodsds on variable interval of
30 seconds(?ignaled Bﬁich er Iigﬁts on and three 3-m nute punished 10
peri ods on i afepht l§e€ pFHﬁF fbck conconitant to food delivery)

Si gEaI ed by cgaq‘dzz&repii%gﬂsﬁe@um‘ n‘hlresf{dslgg dewxge%sofedfiﬁmﬁéhopm ipfSes&d‘jslﬂéB't gﬁnéaﬁ

each rat to obtain approxinmate % t suppressiopn of responding in
conpari son ngﬁyﬁmﬁﬁé%&&ég‘ﬁ%}y&th@E ﬁ%‘?"’sﬁo;@geﬁeﬁ&t i ne vehicle on
trai ni ng days. The conpounds of the instant invention are al so expected to
be useful in 15 the treatnent of pain and phobic disorders (Am J. Pain
Many, 5:7-9 ( 1995)). The conpounds of the instant invention are also
expected to be useful in treating the synptons of manic, acute or chronic,
single upside, or recurring depression. They are al so expected to be useful
in treating and/ or preventing bipolar disorder (United States Patent Nunber
5,510, 381). 20 TNBS-Induced Chronic Visceral Allodynia In Rats Injections
of trinitrobenzene sulfonic (TNBS) into the col on have been found to induce
chronic colitis. In human, digestive disorders are often associated with
visceral pain. In these pathologies, the visceral pain threshold is
decreased indicating a visceral hypersensitivity. Consequently, this study
was designed to 25 evaluate the effect of injection of TNBS into the col on
on visceral pain threshold in a experinental nodel of col onic distension.
Ani mal s and Surgery Mal e Sprague-Dawl ey rats (Janvier) Le Genest-St-11se,
France) wei ghing 340-400 g are used. The aninmals are housed 3 per cage in a
regul ated environnment 30 (20 1 C, 50t 5% humdity) with light 8:00 amto
8: 00 pm. Under anesthesia



2 4 MAY 2002 WO 99/ 31074 PCTI US981Z3917 -13 (ketami ne 80 ng/kg ip;

acepromazin 12 ng/ kg ip), the injection of TNBS (50 ng/kg) or ghki Ma\r %{?@2 \

'L/ kg) | swBShARs4red into the proximal colon (1 cmfrom[gwgﬁgﬁg&q). t
e

the surgery, animals are individually housed in polypro ages and

kept in a regul ated environnment (20 1 C 50 5%humdity, with 5 |ight v
8:00 amto 8:00 pm) during 7 days. peri nent al ~Procedure At Day 7 after
TNBS adni Rirdthéit foP theastirdhidnt S0Malgesi® aciivicy B8R HflAmel SisduBSQch ade by anus and kept
in position (tip of oon e_anus) b

bal | 5 cmfromt taping the catheter to
t he base Bharmacodyn; #:40914S Q670 dvale SrpsgesyPavwley vats ?}Or%a)a\te&j by step of 10 5

mm Hg, fr ; A N gsglpg econds. Each
cycl e of ggﬁr%n?@hﬁi% g Fglﬁ??g?lﬁﬁgn%%%fd% %ﬁrgﬁﬂ%ﬁ g gg{ag%{ a ngjatrgg}éetS at (ABS, -
St-Di e, Fhiadpay of g4vh ratand sbaiteptivethresbpldhweretdeterminedastbe pressuhi ch pr oduced

thesfirst 1 hal i d f g i .S then

ai sdont ; niaPEER el A oAb o 2T e s ISP RE, 1T

det er m neanytisser dqneagk oo thepae. Qibtheftest day, tvoy/wltiase biselinesheaswiemanton t he sane
animal. Determ nation aof the Acti.vit f the ound ta is anal yzed by
conpar i ngwﬂfst%‘n‘eeg) Ot AYMAS 4% “BP‘Bﬁﬁed\?&OPprﬁﬁg%%a%a‘%g’ryogp and control
group. MeaifraplagkaPRiBcAbLintithe HERiHREH paW, NoREpiive @Bsholts Yvepthkedl | odyni c
activity of the corrgound is calculated as follows: 20 Activity (% _ (group
C - group38y™ 3 howss aligy cArragegnip (pestablich Biapanimalpiwgss e3hibiting col oni ¢ t hreshol d
in fghe CORyERlIodii-0 URirIOWere losedBath dfhef Bafenlif (3-S00 ApARsNQLM i n the
TNBS-treated group Goup A: nean of the colonic threshold in the test
conpound- mospiured3gngikig szD, Stsalinesat B Sdoupraiesearageenint and mpeiegptive gni f i cance

bet ween e 0 i L 8 B’E -way ANOVA fol | owed by

St udent' saﬁ%gg{d?e ret-t%@@ﬁbﬂﬁ%?’é&r)\%g@mgg% Co g?nggr ed statistically vo-
significant at p <0.05. WO 991 31074 -14 Conpounds TNBS is dissolved in

Et OH 30! o sgiiaibabiBEhshctiMilic Seimpbune of 0.5 mJrat. TNBS is purchased from
Fl uka. 2 ~r M AY 2002 PCITUS98/ 23917 Oral administration of the test
cormpound or i t $ORigeisyres ingnipeare dndpsed by sybentansowscadgliristiatien @6 oni ¢ di st ensi on
cycle. SuBefidhRRARSSBUUI ikl 18 InciBific LaSiRQATRILRASGE [ S vehicle is
per f or med 30 m nut _e(? be or% t ﬁe_c‘gg)bli}oni c |gtenssjlon cyc e The conpounds of
t he pr esemdpteindrmicgmotennvyaing withitr 10 hoursl aftes semicatbazideiare n a wi de variety of
oral and p sg:d)% ; : the 10 present

i nvention g{zian égﬁgg%gt%;&g%g?gﬁ{%@aﬁlﬁ?g@? tlcg ) c{;lﬁg? ??@{Eﬁ}uﬁs} avenously,

i ntranuscul arly, intracutaneously, subcutaneously, intraduodenally, or
intraperitgm@ak! y. Al so, the conpounds of the present invention can be

admi ni stered by inhal ation, for_ exanple, intranasally. Additionally, the

conpounds of t Malg,HeedeqdiListenraln (309n230:8) arsobtaingd ffom It&Eaura ansdermal 1y. It
Wi | bo be 13HaRWEHS, UR) ddgsfe PEiInit&B0LTS §)aR cbidinddTRIm BBRi Ml owi ng dosage

forms may conprise )
Kingman (Hull, UK). Both rodent species are housed in groups of six. Ten

Common Marmosets (Callithrix Jacchus) weighing between 280 and 360 g, bred
at Manchester University Medical School (Manchester, UK) are housed in pairs.
All animals are housed under a 12-hour light/dark cycle (lights on at 07.00 hour)

25 and with food and water ad libitum.

Drug Administration

Drugs are administered either intraperitoneally (IP) or subcutaneously
(SC) 40 minutes before the test in a volume of 1 mL/kg for rats and marmosets
and 10 mL/kg for mice.



as the active conmponent, either a conpound of Fornmula | or a correspondi ng
pharmaceutical ly acceptable salt of a conpound of Forrmula I. For Z)rI,BR% 2002
enti yn

*phar naceuﬂbggg}ﬂogpnposi tions fromthe conpounds of the prpgﬁ_ﬁ@%m:s?lé

phar maceu acceptabl e Garners can be either solid uid. Solid
.form preparations include powders, tablets, pills, capsules) cachets,
suppositories) and dispersible granU‘Iles. A solid carrier can be one or nore
SUbStanceﬁdm&E{}h@er(ﬁiﬁo act as diluents, flavoring agents, binders,
preservatives, ta I'sintegrating agents, or an encapsul ating materi al .

I n powders, th&heappaiatss is an epehitonpey bk, s ¢edorg 27 ¢mamideand 7 cm a ni xture
wth 25t fr0ely. diyi I I J active
conmponent ti’lliagsh Jrjrlioglg ‘“\?d’%{%%ﬂ@@%ﬁ???%@%ﬁ%@ﬁﬁ%@@@é?*aa?‘f/’“%‘pﬁ?il ng properties
i n sui t abl2@ cprabpes the eals @Gvdtall B ak dkpioratiohef sticpie adladk and whitkesi red. The

powdgrs and tablets preferahbly.contain f ive,qr ten to about 30 seventy
percgnt ofboi“h‘?ggag‘tof'\? a ﬁf}cﬂgﬁ%’f‘etﬁl)}—r{%@éﬁm L = nmagnesi um car bonat e,
magnesi um3gf7ga78s €1989p) ¢, sugar, |actose, pectin, dextrin, starch, gelatin,

tragacant h, nethyl cel |l ul ose) sodium carboxynet hylcellulose, a |ow neltin
Wax,g cocoa but #@%lrf’ ISth e ‘%“i’ REenIng,B “ﬂ"e‘?"me}'/?fr‘B%é‘?‘&f‘?‘bﬁ'ﬂWE‘e?’ﬂtended to )

I ncl ude t Rge small fodiPalintdPR meﬁ%ra%ﬁgﬁélt@%%mywnﬂéﬂ@r mul ation of
the active conmpound wth encapsulating material  as a carrier providing a
capsul e i rwhilicempartraens istillyminaied py A 6AtWwingsten bulki Theolaboraioryds carriers, is
sur rgunde : | I 1S : 1 i afl i it. Simlarly,
cac ﬁgt S aﬂﬁgT{‘Sg‘é‘ggg?dgf et'%%:qclﬂ%‘?asg .lst ‘?‘%{E? E?gl?ag%mrhg?&égp%ﬁées, pills,
cachet s, avhitelaggagndelovaing iito éxplars 8 royelznyirehmbot oy 6 niiowtess Theii t abl e for or al
adm ni stragtjon., For p L i }.oS. w i Pg wax, such as a
mixture oftrbsibey R i RTkeR RIS kRSB R 17 of AERRLALED O BEN T he
acti ve cordosiobmit and ankicgesic dags oo expjerepy sdtivity irea simp)e madebyf stirring. The
nol t en hom)ge Qus .m xture is the%&ggl&gj I'P S) conveni ent sized nol ds,

al | oned t d"EE61™ "R Rk e PP &)'Li qui d form preparations

i ncl ude sol utions, suspensions, and emul sions, for exanple, water or water

propyl ene ﬂt%&htiﬁg_w#)ns. For parenteral injection liquid preparations
e for

can ution in aqueous polyethylene glycol solution. 15
Aqueous sol ut i anstandard elévated Xomaes Alandley Sdaret ble. Effespsaof elphdy di ssol vi ng t he

adrenoceptor agonists and antagonists in a maze-exploration model of ‘fear’-
motivated behavior. Naunyn-Schiedeberg’s Arch. Pharmacol., 327:1-5 (1984)),

was automated as previously described (Field, et al., Automation of the rat

20 elevated X-maze test of anxiety. Br. J. Pharmacol., 102(Suppl):304P (1991)). The
animals are placed on the center of the X-maze facing one of the open arms. For
determining anxiolytic effects the entries and time spent on the end half sections
of the open arms is measured during the S-minute test period (Costall, et al., Use
of the elevated plus maze to assess anxiolytic potential in the rat. Br. J.

25 Pharmacol., 96(Suppl):312P (1989)).

Marmoset Human Threat Test
The total number of body postures exhibited by the animal towards the
threat stimulus (a human standing approximately 0.5 m away from the marmoset
cage and staring into the eyes of the marmoset) is recorded during the 2-minute
30 test period. The body postures scored are slit stares, tail postures, scent marking of

the cage/perches, piloerection, retreats, and arching of the back. Each animal is



active conmponent in water and addi ng suitable colorants, flavors,
stabilizing and thickening agents as desired. Aqueous suspensi oﬁslt Q
‘for oral use can be nmade by dispersing the finely divid j component
in water @Pgﬁ\??%cous material, such as natural or 20 s?g’trﬁlgﬁ’%ﬁéurrs,
resins, nethylcellul ose, sodium carboxynethyl cel |l ul ose, and ot her

wel | - known suspendi ng agents. Al so ildcl uded are solid form preparations
whi ch are_j . conver.ted, r f S toliquid form
preparati ‘i’)’h[{s&E o?gger%’%agsglr'# uﬁ?sstt%{l‘%togétﬁe.ségﬁ%kXf‘?%’uaﬁgg?%rdﬁusg i ncl ude sol uti ons,
suspensi omegtmamdThdifferencsbetbenabe G sporepprandlymdusimgpneoayai n, in addition
to the actiye.c Qnen colqrants, flavors, stabilizers, huffers,

artifici al"mai)fféf ?%arI’DP{]?‘EFt@Mg}Qly‘g‘Pé‘HFEEé‘r égﬁif‘ég UGAMS AR FATEL 6| i | i zi ng
agents) apgt S& ledsk® houkh eftdting filc@bitiolxhrept. ERGprafréadfertsimerfef er ably in unit
dosage form In such formthe preparation is subdivided into unit doses
contai ni n§PREAPBRYIdE A0 NNt i ti es of the active conponent. The unit
dosage form can be a packaged preparation, the package containing discrete
guantities o .epar ation, such as packeted tablets, capsules, and powders
in vials & ! Also, the unit 2 4 MAY 2002 WD 991 31074
PCTNS9812391T RAfdasdeedto prass Rer fordocdapwhikden operdtlt chambeasCiTRé , or | ozenge
itself, or it can be the appropriate nunber of apny of these |in packaged
form The SEj§dme coRsissy of pltemnations o Arfpintits unpypished priods g ¥asiable: i on may be

varied 5 @8l 3f30REcohAPAL el bPLhhRber 1ighd oh @hdlinde I-RirulSpunshid cul ar
application and the potency of ‘the active conponent. In nedical use the

dr ulf may Beriedsieniixed stiod (b feasshorkeanceraitany tafpod delive sigpaled b apsul es of 100
O 300 M) o Hi6er SRROH ThO8:55A rhstlSh uflsedloh CaiOBBLBaft her conpat i bl e

t herapeutic agen I n therapeutic use, e conpounds utilized in the
phar maceutapprakimately, 807 1090% suppression of respandingrin egrepasiden witht ered at t he

initial d 3 . . . ily. A daily dose
range of g@gﬁﬁmg%é%tg?r&g&?ggRgéé%]‘{egﬁlﬁ%#&‘ﬁie% L%?{éﬁgdra?gd. The dosages,
however, may bdhegempehndspttheinsgnuipwentivinareralsqekpestedine be usefulire pati ent, the
sevefity 1] Lng..treat (o¥ape] ei ng enpl oyed.
Dot 55 m madtrReAEPELAL i AR PRt Gl 1CPE MIRE SRUIOSIE "D IR YR e
skill of the affhe c@Gapamas bfthe inseat imeersion areialsiotexpeicted towb¢ wsefulhi | er dosages
which are |less than the optinmum dose of .the conpound. Thereafter, the
dosage is tlreﬁ@ﬁ%t&g 5%"1%&?"@ ﬁgma“ﬂch%lmgr% ﬁlfrgmé’nﬁ"?q?e %’edéb%rtrfcr‘rlunﬁﬁrgef fect under the
ci r cunst aniepesiien. They fre diso egpectdny Bamsefut i trdalieg s @lpraanting dosage nmay be
di vided and_adm.ni stered i ortio urJd day, if desired. R may al so
be a het eg)é% Y=o %Eﬁﬁléfydtég?tg%l%‘?"égéﬁgﬁl\i 8V or other heterocycles which
have been used as replacenents for CO2H, such as

20 TNBS-Induced Chronic Visceral Allodynia In Rats

Injections of trinitrobenzene sulfonic (TNBS) into the colon have been

found to induce chronic colitis. In human, digestive disorders are often associated

with visceral pain. In these pathologies, the visceral pain threshold is decreased

indicating a visceral hypersensitivity. Consequently, this study was designed to
25 evaluate the effect of injection of TNBS into the colon on visceral pain threshold

in a experimental model of colonic distension.

Animals and Surgery
Male Sprague-Dawley rats (Janvier, Le Genest-St-Ilse, France) weighing
340-400 g are used. The animals are housed 3 per cage in a regulated environment
30 (20 £ 1°C, 50 £ 5% humidity, with light 8:00 am to 8:00 pm). Under anesthesia



~NO, ~NO~ ~NS . and ~N~O\\ H\\ HHSwOSOO(KoharaY K,
Imaniya E., Wada T., Inada Y., and Naka T., J. Med. Chem, Y(ZUUZ

'1996)) ic and hydroxam' c acids are al so prefe ~4 ~| AY 2002
WO 991 313‘?’9%%??{389 391 -17Tetrazoles of Formula 1 A cak@gsgsﬁ Mesi zed by
-the route outlined in Schenme 1. Schenme 1 C02H CO2H BOC O i -BuOCOCI, Et3N
NH2 82% NHBOC H 2~CN 1 2 75% O CN PR3P N DEAD N N H TMSN3 \ N~ N NaOl ~

NHBOC NHB: 9 BOC recrystallized
NH2HC 41 ot%ﬁ"fe} dé\lF‘rg’kﬁml\@ aﬁg&fﬁya{ﬂ%w&e% #é’gga@ghuﬂﬁ ustrative of the

i nstant i 6Memgkghor salm;ay(lémL/kg)mepenfcrrtdem@Ithe(prdxumltcotohél sodper  EXAMPLE 1

4- Met hyl ( zoI 5- yI net.h oun in Schenme 1 {
2 12 Oyl et ket B SesaRor el hialb B im BRI oc g

tert- butylca@shmke‘;ﬁhnﬂaﬁgnhlubdenm&»hnﬁmr(p@iﬂneb250(-_*85%hgmxcﬁky0\3uhiml) (prepared in
t he usual nmanner from ( BOC) 2 and pregabal in) was taken up in 250 nL dry THF
and ool edight$:Uham ¢80 pw) deringy dayp et hyl amine (4.62 nL) 0.033 nol) was
added foll owed by the addition of isobutyle chloroformate (4 mi, 0.031

nmol ) . Theégactio#é)was stirred at OC for about 15 m nutes during which tine
a preci pi EXPTRYIHLICCHHE 3 separate 15 flask was pl aced

3- am nopr opr i oRit Daky 7@tk TRB S b@minftriiory a bAIJIR (58Blcin leAgtdTs fserd 1 M NaOH and
300 nL of THF. This m xture was cooled to OC and treated with the m xed
anhydri de by 3pYseARd KRR IB PPSIqTEP obbaliorp Asm feom Hreanws) bK PN PON was

24NMAY1002 cGivEle PRIt 0:6¢ of e (ASPRE BabiBdr 1s‘p}&r€'§§§d@l§ ’mf?aghdrﬂy st of M NaCH was

added to the m xture. The reaction was stirred for 24 hours and was t hen

cond@nt r atieamike, fioFpd to 7pHpm Haaeaqhémqfiw@nqqla@m&wa@nés«ﬁaéu ed with three
times ethylaept@bfic dfmﬁsn&rpﬁt&bﬁtﬁ‘cﬁleﬁ%g%@faﬁda?%ﬁir@s%t?%r§c -peshed with brine,

- dried over “magnesi um sul fate he sofvents were renoved 5 under reduced
pressure thsange) dhethaeshold ceresponds.to NE(preeime which produged the fisst Conpound 4 in

Schenme 1 [; %ay'iitn%@ona ion d gle cycle ﬁ}d:ftgnsmn is Eh]en dlSC ntinued. The

1- (2-cyano-e razor ent Pame acid tert- but yl
est er and cobompobreshdid {pteshipt Ia:ypre@eq mlmhl-H@isr@thteq hftertpesformapent yl | - car bami ¢

aci ggtert- I 5 g, 0.0209 nol) and
tri g%enyl p[ﬁgé%h &gst%dﬂ;’g% %miﬁ.koﬁgi| g%f‘?ml) were dissolved in 300 nL of dry
THF. The sol ution was treated with

Determination of the Activity of the Compound

Data is analyzed by comparing test compound-treated group with TNBS-
treated group and control group. Mean and sem are calculated for each group. The
antiallodynic activity of the compound is calculated as follows:

20 Activity (%) = (group C — group T) / (group A — group T)
Group C: mean of the colonic threshold in the control group
Group T: mean of the colonic threshold in the TNBS-treated group

Group A: mean of the colonic threshold in the test compound-treated

group

25 Statistical Analysis
Statistical significance between each group was determined by using a
one-way ANOVA followed by Student’s unpaired t-test. Differences were
considered statistically significant at p <0.05.



DEAD (6.7 nmL, 0.0425 nol) and TWMBN3 (5.75 nlL) 0.043 nol). The reaction was
- stirred for 24 hours) and the reaction m xture was cool ed toi)g M\m 2002
'treated with 900 nL of an aqueous sol ution containing 46.9 of
(NM)ZOe(m%Q”The reaction m xture was concentrated tPST('%%VB"THF and
extracted with three 15 portions of CH2Cl2. The conbi ned organic | ayers
were dried with brine and Na2S04 anmd4the sol vents were rempved under
reduced pb%ﬁaﬁ%n%sto give a clear oil which was passed through a plug of
silicagel to give the product adm xed with triphenyl phospi ne oxide. This
crude m xture TNBSdS dissolvedih EtOFR80% ahd ihfdetednuddérG volunef of2N NaOH. The m xture
was heat eq t f for hqurs then stirred at 20 roomtenperature

over ni ght gsfﬂog;mgqué%f o g‘é@ga'reduced pressure and the resulting -
resi due di | ut eOraMadriinystration of Mhd st compiidior 8 veHiéld isgiefformed hBowdqueous phase
was Aaci di E’%&e)d 50 (gH,? and extracted with 21 nL of 4N HCl. The aqueous phase
was * hen [7r18¢ eloRif Aistensien ebcleppo4. The aqueous mi xture was extracted -

with CH2Cl2. Theb-OitaiRBusadtihibRdion ofite fesv@shgfiniof #s Whidkeisand dried over 25
Na2S04. Evaporation of the organic solvents under reduced pressure resulted

i n i sol at PexrBed 30 migptesbefore Hisiselonisidistensiopeyelg) - 2- (1 _
rhtetrazol - o yirEtdifiolnf st ilehCnldifiof Bifle fépatdadialifidiigya ous step (0.9

g, 3.18 mmol) was taken up In i n di oxane. The reaction was
al | oned t dn awidecvariety of oraband pargntergl dosage/foxms J0ns, thexrgapandsef theoT/ US98 13917

-19;0lid HricTol } . d . tion was filtered
to lg¢ve 7é’8£§rg wﬁf"t}‘g‘ %“3|b?%9'ﬁ-b%?§&isyc‘?f’"ﬁ?‘?&1§’ﬁ?§h"&5‘%"§’ . MPLE 2 G_
| sobut y| GhBramseularhz gitanearitousiy siiiutansoualys mtradurdenally, or _
342 A SRRl Rl B AURAAGRIE S L T TS 5 02
NN N N g AN Er HNSOC NG N EL B (3 BOC: L spbut vl GABA (8) A |

. . . -1 s
ol ut 1 on SPFEpUTs B g R Vel s i dmipieered frdriiasmafiy dBer i 0 1
\S/ag é%dde?j()bwwl tﬁal&i%zml?gtgah@m ih@ghe_:r fﬂo?il‘?ﬂrﬁﬂ;ig'e(fm:fsfnéimﬁﬁﬁ_ & GABA (9. 92 g,h
: mol) in 1N . an cooled in.an ice-water bath.
The react iaaFPWS%YWE‘RR&?‘&'HH%@W&W%%S%HB@P&? BQrLesBo s) concentrat ed
t o renove phifmacadicallpiceeptallé ultotbicompamdiSfiFtduiand extracted 3x Et OAc. The
10 extracts were washed psx brine, dri ed_ov% I\/‘%SO4, ‘?ﬁrf]lg efxéggor ated to yield
13.8 g (95% off OLPIGPATING Phgmageuticy) cgmpasitéons tremy ReeemPoHnds oFHe (\41) |

present invention, pharmaceutically acceptable carriers can be either solid or

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

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

25 the finely divided active component.

In tablets, the active component is mixed with the carrier having the
necessary binding properties in suitable proportions and compacted in the shape
and size desired.

The powders and tablets preferably contain from five or ten to about

30 seventy percent of the active compound. Suitable carriers are magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax,

cocoa butter, and the like. The term “preparation” is intended to include the



15 BOC- | sobutyl GABA am de (C) A solution of BOC-1sobutyl GABA (6 7%@&26
nol) and triethylamne (3.0 g, 0.030 nol) was cooled to OC an

"chl or of orgbgeR- © 9, 0.029 nol) was slowy added. Aft egersiidokpiord 20

m nutes at 0C, amoni a gas was ~ ~ MAY ~00~ WD 991 31074 PCT/ US98 3 7

- 20bubbl ed into the reaction mxtur_ﬁs_f or 30 mnutes, and then the mxture
was stirred at roomtenperature 18 Hours. The m xture was concentrated to
renove THormslatsdpeTdacactive umi;ﬁﬁnd witklefapduiiing thatofiaFis@Warriefhe extracts were
washed 1 x 1Q% Na2C03, 2x brine, and dried over Na2S04. Evaporation y| el ded
4.9 g (73W ing g capsuls; ip dbF agkke crIRRenGRt it AT VY'G’PF%PC’}SHF‘F% cati on.

(APCI) 1% sty  coRGE o Hitls GBRddr ith K BimfuBokatbian of
BOC- | sobut yl GABA am de é eige 78 I% in DVF ( ‘'m.) was added, all

at once) ¢ leagagasiereinglnrads Tehlets, psnwé@sg)ap@l qyowllmpqheﬁn@ds}weng@d 30 ninutes

at rpomt&?mgq@gd Qolid' AR, ed into a 10 cold
solution o NaHCDL% (()l}ldéiz@gg E}g&lﬁ)sggﬁ%%@%&?vgterl 0 m). Solid K2C03 was
added to brindor h@ppﬁma&upmasamsxmwnmdtmg waxysucheastamig tuegioffattyCH2C12, washed

Fi 1 tora 115 BHhs: HepEsh ML e dhed MNEBRABINIOmBGRO L O Vol e 3.8 g

0| | (89% dlspvlmed homeageneawsty thereinpastbyfstirringe Theomoltdn loatogenpus hﬁ;xt(MPCI ) mz 240

239 : A am doxinme (E) A
soI ution P@)}?‘gﬁ?&'&mﬁé@%‘zﬁ% E%eﬂ'%ﬁﬁ?é(d%ﬁ"?@“ Né‘éﬁgA?am ne (7.62 g,
0. Oitb nol )oli‘dcfy.a suspensi on of hydroxyl am ne hydrochl ori de (5.21 g, 0.075
nmol) in DVBO (25 . After jnutes, the trieth m ne hydrochl oride 20
W) 11t orod JRRYd IR BeprRion e e seion reasios. S RIS mot) vias
added to fdi@xafnhﬂl& Fadt& or WaRr props¥l e}]Ws&]ﬁﬁin@CFcﬁlbarZﬁQraj Pjecfign hours. The
- -m xture glluted wi th water and extracted 3x Et OQAc, The extracts were

washed 2x B‘P‘ REEParaions gap betormplated in soliion v, agiispus Royettiylege 8cdln 0i | whi ch was
filtered tdnwgagh a short silica gel colum, eluting with CH2C12-Et OAc to
glve329(780 oil. 1 HNW 25 (CDC13) 8 0.84 (d, 6H, J = 6.35 Hz), 1.1 |
(m 5ZH) 1.40 03“309*59‘“@“88“'%‘? foriqral use ¢ ‘\erhfeplaﬁﬂ by@‘Si‘@V’(“ﬁ]thelH) 4.85 (m
IH), 5.43 a&tWeuﬂh ot {nAVtdr hnd ddhingiikdble coloralqts MidrsZ8Q51ME2 &%l 31074 -2 |
BCC- | sobut yl GABA oxadi azol onet hione (F) A solution containing BOC-Isobutyl
GABA ani ddueksping @gentyas degiirdUs9s/ 23917 0. 00183 nol ), DBU ( 1.12 g, 0.00736
mol) and 90% 1adueohllbidpésiondsritdble ?Gr%?aﬁ%ls@caqm%%%egy dfipQ8igg iRl ) in MeCN (1 12
m.) was stirred at roomtenperature 16 hours. 5 Thée reactlon m xt ure was
evapor at edingly diyidedastive comperentjn waftermumoscoamamelhwhm puRdHS04 sol uti on.
The,ft OAC he.q kal i ne extract
was washedh\?\nyét%ﬁ g%%goﬁgﬁ%ﬁgc?%eW%% Lﬁﬁsat x&ate l%042“‘§{jnd extracted 3x
Et CAc. Thethexwelnewmeuspendinglagentst x water, 1 x bri ne and dried over MyS04.

E ti J g 3) 8 0.84 (d, 6H,
3 26 59 ﬂg)?” ?‘Hsgq‘?"%ﬂ S%Rgﬁfg?%% ‘Iﬂ’gté%é%ﬁég?sé (m 1H)( 2. 60
(m 2H), 3orvefted, shoijly befoemsé,nd liquif] forfiprépafaiond fér oral/BirhiaRGRYon.

Such liquid forms include solutions, suspensions, and emulsions. These

25 preparations may contain, in addition to the active component, colorants, flavors,
stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,
solubilizing agents, and the like.

The pharmaceutical preparation is preferably in unit dosage form. In such
form the preparation is subdivided into unit doses containing appropriate

30 quantities of the active component. The unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation, such as

packeted tablets, capsules, and powders in vials or ampoules. Also, the unit



316 (M+l). |sobutyl GABA oxadi azol onethione (G is also naned

3-(2- Am nonet hyl 4-nethyl -pentyl)-4H[ 1, 2, 4] oxadi azol e-5-t hi ogh Wer_szvl
* BOC- | sobutél GABA oxadi azol onet hione (0.25 g, 0.79 mol ) was ta

HO in di¥RNEOT 10 nL) at roomtenperature for 1 hour. PEVEFHEN on
fol | owed by recrystal i zati on of the residue from MeCN yi el ded
cream col ored crystals) 0.108 g, np-1$83-185C. I H NI\/R (DVMsO-d6) 8 0.84 (d,

6 J = 6, 5. , 0.80 (d, 6H 3
H%s 59 sz"’sa FF(%‘“G%“%?T% %m‘i"'ﬁ% H% ‘1‘)|J|5’z Hgg %%“6 ‘ n%ff)b‘” 1 (m ll(—l), 2.7
(m 4H)) Zp;ﬁ&pr(ammﬁkﬂ)eroﬂ\ﬁy(oﬁﬂﬁlsém&ih&e{gwﬂm Anal Cal cd for COHI~N30S~HCI:
C, 42.93; H 7,21; ? @T&‘ . -/AJ 43. 38; I-‘|) 7,24: N, 16.29;
d, 14.17. STRG 30y 3% By SOTPORBE S OSBRI beoEEd yl GABA .
oxadi azol ghgijisted fko?n el mr@ﬂccordx |_gi_to the 2partxcular application and the
4 oxad| azol e-5-one; HC N,,,,, OH

3-(2-A Thyl - th Tyl)-4
N, (5 , &ngﬁmyq T ﬂfm%{v NpREEE mag briadmigistsred x | ene N~O HCL
N H ~ H Oyl¥eBiheNMaaY5ed tdr elaxﬁgi%c&pklﬁ&bdftmb%rﬁ ﬂm‘é)&bﬁgos‘}@&xpa”at e (H

| sobutyl chlorofornate 0.00185 nol) was add dropwi se to a
sol uti on e4n, Bdesiresodlsn gﬂn@mmhanmnhb tr(emapsutgaammemss nmol ) and pyridine

(0.158 g, 0. 00%, iRldeuii yBMrlcohhas il in B Rirr A lcBh SRR €t

t enperature, |on m xture was vva er and extracted 3x
Et OAc. Thef Ebustmmmsnaxemmmstmdlaaﬂe finitial viagage 9f dbout (b0 1 me taatsdudr i ed over

My . Ev I O |e d, an_oi | susedvmthout
PR, o aD8 iy Al aeirofer ot o B g % ool Sl udRE i Capa
oxadi azol cpmﬁer(eki) Tmhmhmwmyamdmmmndmgb@mtm réduiréments 0. 00183 nol )
was 15 tak up..in | ene nL) ..and heat ed .un refl ux hour s. .
e aporat | o e R 4hseiay of e Eohaif belRa itsndd th B FERg 20 and :
ﬁ)lfl t2 IrD 82 t ed enipldyed. Détdrimipdtion bﬁhabi%u Ma@ﬁﬁﬁpdﬁﬁ&h&@ltﬁhﬁfoﬁ@ﬂwmmg sat ur St edd
and ext C e extrac she rine, drie
over MyS04 %ﬁlfﬂ{‘gf\)é?)’(‘ﬂ ?ﬁe@araﬁ’@ ‘gﬁa@i’%"&‘m*}‘eémfgﬁ T doRges %‘ﬁgaﬁﬁo 991 31074
PCTINS98r 13&§ﬁ1an2§e ifYh @dsk of the £6mBoundSPlercatir, %db@%c%ﬁn@rc&!eﬂ hout further
purification. PCl) mz 300 (Mt1 ). I sobut oxadi azolone (J) is

al so naned’yémeliJ’Nﬁﬁ‘?‘r’(!i‘??é{“ﬁil?hﬂ&Pﬁwmfﬁé‘ﬂ“ﬁ‘)thﬂW‘{“Ps?“Qﬁsé%‘amh&ﬁoI e-5-one; HA

For convenience, the total daily dosage may be divided and administered in

portions during the day, if desired.

R may also be a heterocycle such as tetrazole

1NN

-

or other heterocycles which have been used as replacements for COH, such as

20

N, N
\(/O’\(/\O, /‘ and //o
o

O S O

(Kohara Y., Kubo K., Imamiya E., Wada T., Inada Y., and Naka T., J. Med.
Chem., 39:5228 (1996)).

25 Sulfonic and hydroxamic acids are also preferred.




5 . BOC- I sobutyl GABA oxadi azol one(0.25 g) 0.835 mml) was taken up in 4 M
HC in dioxane and allowed to stand 2.5 hours Evaporation fol \?y
‘recrystallization of the residue from MeCN- Et 20 yi el ded @%WN EHDZTQ
(27%, np¥Pa¥3¥HAC. 1H NVR (DMBO-d6) 8 0.80 ( d) 6H, J B C 1.1 (m
v 2H)) 1.25 (s, 9H)) 1.60 (m 1 H, 2.10 (m 1 H)) 2.5-2.8 (m 4H), 7.95 (s,
3H)) 10 12.39 (s, 1H). MS (APClI) 21611-Mrl). Anal. Calcd for COH1~N302~HCL1:
a C 45. 86; 1. 20 N .83, d 5. 04, Found: C> 45 - H, 7.55; N,
1b. 79; O ?Fei‘%.%?°ﬁ°5“'ﬂa T e tostngdiedPups M udradestne T, 10 bimpLe 4
Preparation of (2-Am nonethyl -4-nethyl -pentyl)-phosphonic acid (9) O Ow 1
1) LDA, THF 2) t Bu bronp acetatgcHeme@® O~ OO O 1 ) BH3 S(CH3)2 THF 2)

pTsOH, THF) reflux 4 HBr) EtOH OCtO rt O ~OEt Br 5 P(OEt)3 160C 2 Li OH
|PA/H20 O ~OH O 0O 3 O ~CEt O P-(CEt)2 6 NaOH, H20 p DPPA, TEA O HN-

PhCH20H, \O | ~ Tok@GOpH OH P-(CEt)2 ~ R H- p-( 0.8 7
H LG T kit
NH, Y NHBOC g
1 2

5%
Ph,P
C 3 /N\\
N DEAD NN o
H TMSN, N NaOH
NHBOC . ~ 25
NHBOC
3 4
N/N\\N ,N\\
\ HCI NN
) - ;
62%
NHBOC recrystallized NH,*HCl
41% yield from 3
5

The following examples are illustrative of the instant invention; they are

5 not intended to limit the scope.

EXAMPLE 1|

4-Methyl-2-(1H-tetrazol-5-ylmethyl)-pentylamine
Compound 3 in Scheme 1 {2-[(2-Cyano-ethylcarbamoyl)-methyl]-4-methyl-
pentyl}-carbamic acid tert-butyl ester

10 A solution of compound 2 (8.0 g, 0.03 mol) (prepared in the usual manner
from (BOC)7 and pregabalin) was taken up in 250 mL dry THF and cooled in an
ice water bath. Triethyl amine (4.62 mL, 0.033 mol) was added followed by the
addition of isobutyle chloroformate (4 mL, 0.031 mol). The reaction was stirred at
0°C for about 15 minutes during which time a precipitate formed. In a separate

15 flask was placed 3-aminoproprionitrile fumarate (3.95 g, 0.03 mol) in 35 mL of
1 M NaOH and 300 mL of THF. This mixture was cooled to 0°C and treated with

the mixed anhydride formed above in four portions. Before each portion was



48% HBr ~ Reflux ~2 ~P-(OH)2 O 9 f ' 2 ~ MAY 2002 WO 99l 312 M)AY [002

PCT/~US98f 23917 -25|. Preparation of 2-1sobutyl-succinic acid

reser-1- ester (2): 4-nethyl pentanoic acid nethyl {e .0 g, 76.8

nmol ) |rsn§¥1 éléﬂ o a solution of LDA in 150 nL of THF atf 17%%?8&?1% roAr.

After 15 mnutes, the anion solution is added by cannula to a sol ution of

t-butyl brom)acetate (22.5 g, 115.2°%8mol) in 5 50 nL of THF at -78C, and

t he sol uti [ i Lol r i s then warned
addld §§ S 41194 NaBH %eaghwmﬁ%gflaﬁ ﬁg%a{c urg%@g@?{%gz

to roomterrpefa ure, ‘and trea W th P04. The THF
i s evapor dtred, hoarschnﬂlv«eas tneg aericestragdao eorho it Thatauliing @pedux 50 rnL). The

Et20 is vvashe 0% Na2S2 ed wi.th S04. The solvent is
evapor at e ’glﬁawf ﬂheé{f?ﬁ qul acggted ’é“c‘i"f’}bé'bedl? € XL Im (0.1 nm Hg)
to give lluaiheg »Qlﬂ%ﬁt}él dﬁdd)ovaf magnesioighl¥ie. Jhe Golvems aetederdovedut yl

estes-1-neth ster boilin t 65C tqQ H.1l, 400 MHz) CDC13 ) -- 8
0.9 Y 6H, 3;15‘3@ %f%“%“ﬁmﬁ) églg'ae“(‘yhﬁ%ﬁl’%R‘ﬁ&él%éM* 'S 2.3 ( 1H
dd); s 2. (1H dd) 8 2 8 (1H, r’r) 8 3.6 (3H, s). 2. Preparation of

2-|SObuty|-SUCCI 3 succinic

aci d-4-t-tﬁﬂ’§ﬂ° ?r[é/F‘P e ér(?§ a“%%hy‘ft‘oe"ﬂz"ﬁ'#t}%{‘}‘e‘éﬂ& Li OH ~ H20

(2.0 g, 417e:?tymzsa}b)an@dﬁusttembn@desm aweoxﬂpouaﬁ 532-MdtAN2-A B -8fragobom t enper at ur e
overni ght._The rﬁacti n xture is extracted with Et20 (3 x 25 nlL). The
aqueous phadmethyl-peptyll; 6"‘E°oa°fﬂ—|°“'bﬂty f#¥'h saturated KH2P04 and extracted
with Et20 (3 Xﬁ@c%bmfﬁb%fkmzwn‘iﬁl)ﬁﬂtﬁyl%y% ine @Nbgey apor ated to give
8. 0 (77% ?WS& 20 of 2-isaqbut |-SUCCI nic acid-4-t-butyl ester as an oil.
NVRIOH 1, wererdissalyeds: né()@ﬂﬁeqii HFgThe splytion was trggted with 4 (9H, s); S
1:6.(2H BB @78, oo nidf kv SR1SK @n@qax, 3248 (hdth. The rederida@Rar ation of -
4-1sobutyl - di hydro-furan-2-one (4): A sol ution of 2-isobutyl-succinic k-
acid-4-t- tsutryd for 24 dburs Sand tlg reﬁ&ox?nﬂxmﬂe)wasnodlé)&)tdﬂfcai\diibﬁed witk5 cooled to 0OC

under Ar bor ne di net hy sng{u de conplex (2 g 34,7 mmol ) i s added.
The react %Faél“?%‘sé?ll“l"?“e‘d’“ nigg46:98 of (NHPAGe@ONGH dbet r oom

t enper at urrsacag Gtk O was B cROMU bt FRPL A RBEWARTAO0 ML Of MEOH [ s
added. The solvents are evaporate an remaining oll is dried under
hi vaguum frortidhslof €H>The Thé ¢omlnmsi|qngamg: lagers wirerdriod with bfiodand. of THF, and a

catal ytic 30 anount of p-toluene sulfaonic acid is added. The solution is
war med to W@%ﬁ“ﬂ&@r%‘ﬂ"ﬁh‘ﬁ Wel TEmPVadnAey TE%F%Hmﬁ%“f‘rFB@metaéiﬁi‘éPét ure, the

I t 4 123917 -26 th
oi 1 o 1 aiuRUERAL B BREn e of MifeE B kW 1000 i O 2w
Na2C03 (2 wiphshnylpbpsmin dmﬂhnbyrudeﬁuxturedasIdrsismleccbindOGniLeﬂIEm My SO04.

E t fall h MPLC) of
tho remmi LT HboRER. R Reled B oRR 7 bR BbaRr Py o °
4-1 20pr opyilootn teinparabure-dvemight. Z‘he ﬂ‘éIFasasaemovdd unbiibRReduddd préSitireMrd, CDCl 3) 8 0.9

56 ( "y ‘h%ri"%“ i y%%?%ppéﬁql ity watgy. Eggﬁwqg“mbpnﬁ ethel theThecds 2 & (2H M b
3- Br ononet phske Wad idifiédab pH oaid@Rirsctawith 21 iny,lofe,mtmm (B9 aquéowsol Ut i on of

4- | - di hyd f bsol ute Et OH 10 (50 :
508 PVl DS e RIS 0 R RS, O,
for 10 i e B TH bihhi0 ks ARk WAL SHPBS LS and stirred for

2.5 hours. l'ut e rine and extracted with Et20 (3 x
100 25L) . DNyjS@WY. Bvapordddph4f the ok danitadiveits andep edatédptesdhire rddaltedinvent gives 4.9
g (63%yi el of 3-brononet hyl -3-isobutyl-propionic acid ethyl ester as an
oi | . 15 NMRolatin of3pHgkfen an@eCe®) 8 0.9 (6H, d); b 1.3 (5H, m; S 1.6 (1H,
m; S2.3(1H mM; 82.5( 1H dd); 83.2 ( 1 H dd); 8 3.6 ( 1 H dd);
8 4.1 (2H, qg). 5. Preparation of

3-(Di et hox&%@é&@l‘&chhﬁﬂm@hYﬁsPWﬂman0| c acid ethyl ester (6):

3- br ononet hyl - I 18.3 nmol ) is
warnmed in a 170 b F}ng %ﬁggﬁ@k&ﬁ%l ¢%W18rﬁ%é§m ?%me g, 20 22 mmol)
i s added d%pxhczféM\IEElxQdMWsThdmmoaMsaﬂmditgs rétheur #he oil bath
tenperature is raised to | 90C for 4 hours. The reaction m xture is cool ed
to roomtenperature) and.the product is purified by MPLC in EtQAc to give
2.7 g (48% vyield) of 3-(D ethoxy-phosphoryl nethyl)-5-nethyl -hexanoic acid
ethyl ester. NWR (H1l, 400 MHz, CDCl3) b 0.8 (6H, d); 8 1.2 (SH, m; s 1.3
(6H m;



258 1.6 (1H m: b1.7( 1H d: 81.8 (1H d: 2.3 (2Hy My
1 H " dd): (84 1 ?%H . 6. Prepar)ation of | ) (2H) PMAY 2002

'3- (Di eth horyI met hyl ) - 5- met hyl - hexanoi ¢ acid (7

3-(Di et hoxy Qﬂgsphoryl met hyl ) - 5- met hyl - hexanoi ¢ acid et ﬁCT/U%”F%gt”( 1.0 g,
+3.2 mol) and NaCH (1.8 nL, 2.0 M 3re conbined in 10 nL of EtOH at 0C. 30
After 15 mnutes, the reaction mxtUPe is warmed to room tenperature and
stirred 0¥(ﬁfd%\9ﬁ€d 16_ m (ﬁteﬂé'r i E'dﬁ@ﬁ’%é‘ﬁﬁ%ac‘.WWM1 fBheddb gRe0 M NaOH i's
added. The WD 991 31074 PCTNS98/ 23917- 27- soI ution is
extract ed7Wm§“E!t2@Ol(@MS(MCM_r)V,Z 184dMt+hBn acidified to pH =1

w t hconcentrated HCl. The acidic solution is extracted with EtQAc (3 x 50
nm.), andthe conbined extracts are dried over MyS04 and evaporated to give
0.65 g (72%i el d) of 3-(Di et hoxEXWBEREr yI et hyl ) - 5- net hyl - hexanoi ¢ aci d
as an oilj 3 (8H m; 8 1.6 (
TH bsoi}lbfl g}@l{( BAo xﬁﬁ&oMﬂét’honP%lj)s aﬁogargecfﬁu Aﬁﬂnonﬁtﬂyi 541 (4t .7

Pr eéar at i drmeshyl- pentyl) H- -1 24]0xadxazole 5- thxonc HCl

[ 2- (Benzyl oxycar bonyl am no- net hyl ) - 4- net hyl - pent yl ] - phosphoni ¢ aci d di et hyl
ester (8): A solution 3-(D ethoxy- phosphoroyl met hyl ) - 5- met hyl - hexanoi ¢ aci d

(0.65 g, 2.3 mMmDL)COoHi phen%l)-dl phosph Hzi de (0.76 g,102.8 mol),
triethyl amfpe (0.47 g, 4.%%fol), and|benzuk | EREPC }(0.8Hg)4.6 mol) in
100 L of t NHpyar med to reftux~over ni ght. The Tol Tene i sevapor at ed,

and the rend#ifg oil is taken up in 50 nigof Et QAEsNThe Et OAcsol ution is
washed with 1.0N HO (2 xdio m_ )Clsaturated NaHCO03 (2 x 50 nlL),and 50 nL of

brine. Drying ov CRE‘QSO4 f d by Ytion of ﬁ RBuSe) vent 15gi ves an
-0il which Im Et CAc Y| el dyupoc AN
- of [ 2- (Benzyto no- t hyl ) -4- - pentyl JygRhosphoric acid

di et hyl ester 0c46 g (529 : H1, 400 pHz, CDC1l3) S 0.9 (6H nm; 8
1.1-1.4(9H,n); 1.7 (2H m; 82.0( 1 H mM; 83.1(1H mM; 83.3(1H,
m ; 1 (4H, q); 50(2 S); 857&1H bs); 8 7.3 (SH m.208.
Preparat| on of (13‘ At h /EFmet hyl 4peftyl) é)hospho cQacid (9):

Asol uti on of T\/ /K - /&

[ 2- (Benzyl ojyca bonWam no- et hx )| 4- t"h I- entylj-p OSﬂ)hOFI caci d di et hyl
ester (0.4 NHBOE) in 20 é’a | 28€ atrefl ux
overni ght, The solution is cooled to roomtenperature, and the H20

i sevaporated. ThB remmining solid is tdken up in 10 nf of H20) filtered
t hrough25Celite 545, and passed through a Dowex 50 ion exchange col um
(BedVol u =.30. nm)., The colum is eluted with 200 nL of H20, 150 niL of
3%NHAOH, %i@@“ﬁ‘k’ﬁ?*\l@% NH40H. The basi c el uates are conbi ned

andevapor at ed tA0scitih d? dil i@l decavdonie (1301 ¢, @‘06%61% THI(20Q riyder vacuum at
60Cwi th P202, the yield of (2-Am nonethyl -4 nmet h¥ Pentall ) - phosphorl c acid

=300. 11 g (% Adged, Rma(lﬁlﬂun%o’em toeﬁﬂv} of isgbygy .2 (2H t): 2
~+ MY ZOQQO%&%ISWMOHQTQ%@ b B PHF (502I§L)?c01;leﬁ i an]-lcé'-l;waf& batﬁ 1.7 (2H m;
S2.1(1H m: (1H dd): 830 ( 1H dd). M (me) 196 (M+ 1,
10099 . AnaTlg‘PsfF%cﬂ%rm’@mmsmd LIPRm remnstpiurg3 hs’s"fwonqqngmszm N-7.18. Found:

C.43.08)  Hefiof2rnbt fufifed wih SueiiFieb, oty mgm%u@me%he invention are

those of fornula H2N R n ABITAI1IB - 5 10 15 20

2. or a pr@ﬁnﬁ&@%ﬁdﬁ@h&d&ﬁmaﬁé& SvePRighOly ian @ Pdporie@iteiyitld 18.8 § an i nteger
of fromO to 2; R is sulfonam de, am de, phosphonic acid, heterocycle,

sul foni c a@b%) obawhydsmvdanmtscta%?(d MBA (ABChydz 26eM-l). net hyI and (CH2) 1 6
Bis - (CH2)0-6~

15 BOC-IsobutylGABA amide (C)
A solution of BOC-IsobutylGABA (6.78 g, 0.026 mol) and triethylamine
(3.0 g, 0.030 mol) was cooled to 0°C and isobuty} chloroformate (3.9 g,

0.029 mol) was slowly added. After stirring 20 minutes at 0°C, ammonia gas was



straight or branched alkyl of from1l to 11 carbons, or -(CH2) 1
~-Y-(CH2) p. . 4- phenyl wherein Yis -0, -S, -NR 3 wherein R3 is al kyl of

‘from1 t rpons, cycloalkyl of from3 to 8 carbons, %J?lerh\érﬁﬂUz
wherein g‘@ﬁf%“i‘? phenyl can be unsubstituted or substif%?@éy R from?l to
3 substituents each independently selected from al kyl, al koxy, hal ogen, '
hydr oxy, carboxy, carboal koxy, triffforonethyl, and vitro. A conpound

accordi ng aj | ' .M iS 2, - ~r.. MAY 2002 CVvO
991 31074 P%t%lwéﬁ%‘éa ,ﬁhﬁu%rfloi?\ﬁﬂ"@eg’ afé tqﬁqg%@té{eﬁgﬁg%%d according to
Cl ai m 1 whavennterparaura 18 hbdreriEr miztiseivadopdentragte Mned2 RHF, or - SO2NHRL5
wherein R15 is straight or branch | kyl or trifluoronet . 4. A conpound
accor di ng sqsger&eirwa}grn glﬁlge&.tra%gcnéf ﬁ&&z &%e ixt.racEs were Washed 1 xmﬂ% .
N e S R S M g A Mk T
1,2,54] oxanloidnbich-vias @sed, wittlolt fuftBer/girificatioh NYIS-(APCBLhizI25p @MY ).) - phosphoni ¢
aci d; 3-(3-Anm no-2-cycl opentyl -propyl)-4H[ 1,2, 4] oxadi azol - 5- one;
3- (3- Am no- 2-cycl opent yl - pr EB%I )-4H( 1, 2, 4]t hi adi azol - 5- one;
2- Oycl opeMGfi-lsgbyty! pitrge Phy dr o- 2~. 4- |
1,2, 3, 5] oxat hi adiR48) af‘yd)én%bﬂgwd}ﬂﬁ‘rq%ﬁidc (4.6 ¢ 0.0178 mol) in DMF
3-(3- Ami no- 2-cycl obutyl -propyl y-4H-[ "1, 2, 4] oxadi azol -5- one;
g- (Q/B ib\mb nélSjmdlzg/(?’hmﬁdw lall p¢ g}sy,l tg cyaufic El,llfr,ldr] t1Hi6 PP mob-apde; and

- cl obu - - - - ~ - . ‘ .
1,2,3,5] o%ét?‘n ad&ﬁg@%ﬁg@wﬁr{n_%ﬁ%ep{} rg%ﬂ}éy ch)nKxnétgrr?pvghsrygu?gérg?gi ng to Caiml
whelki n Repl salupbmefiaditC@3 662 g, 0.0508hih waer (AS€ oip.fiakid Kpfidgwasng to Claim 1
wherein Ris a heterocycle selected from2 ~ M AY 2002 PCT/ US98l 23917 2 .-
~r MAY 20@9degto pripg the pilto O ppd theppixtura\waq epiacted\zx ORClawwashed 1x1 11 11 ~N, ~¢- -
, S,

' bzra'irr}g, and dried over NapSO4. Evaporation yielded an oil, which was filtered
through silica gel, eluting with CH2Clo-EtOAc which yielded 3.8 g oil (89%),
which was used without further purification. MS (APCI) m/z 240 (M), 239 (M-1);

15 IR (Film) 2215 cm-1.

' BOC-IsobutylGABA amidoxime (E)
A solution of hydroxylamine was prepared by adding triethylamine
(7.62 g, 0.075 mol) to a suspension of hydroxylamine hydrochloride (5.21 g,
0.075 mol) in DMSO (25 mL). After 15 minutes, the triethylamine hydrochloride
20 was filtered off, and BOC-IsobutylGABA nitrile (3.61 g, 0.015 mol) was added to
the filtrate. The mixture was heated at 75°C for 17 hours. The mixture was diluted
with water and extracted 3% EtOAc. The extracts were washed 2x brine, dried

over NapSOy4, and evaporated to give an oil which was filtered through a short

silica gel column, eluting with CHoClp-EtOAc to give 3.2 g (78%) oil. 1H NMR
25 (CDCl3) 8 0.84 (d, 6H, J = 6.35 Hz), 1.11 (m, 2H), 1.40 (s, 9H), 1.63 (m, 1H),

3.05 (m, 1H), 3.15 (m, 1H), 4.85 (m, 1H), 5.43 (m 1H); MS (APCI) 274 (M+1).



7. A pharmaceutical conposition conprising a therapeutically effective
anmount of a corrpound according to any one of clains 1 to 6 anﬂ ﬁ\ MAY 2002
“phar maceu acceptable Garner. 8. Use of a conpoun g to any
one of cl (ﬁ@ 1%50 6 for the preparation of a nedi carrengacﬁgl&%’gégti ng
vepilepsy in a mmual. 9. Use of a compound according to any one of clains 1
to 6 for the preparation of a nedi c@lent for treating faintness attacks,
hypoki nesi Lal o di. LhAwna manmal . 10 Use of a conpound
accordi ng ?%Cﬁgugﬁcgg%goé&éﬁ&gﬁﬁgkg)f or the preparation of a nedi canent
for treating neuschdizgenmriaing\BOCHSbutgeGABARnadoramet).5 gll. Use of a conpound

For 11 oat 4 BLheDeBREl 1 ia B Tharasiorsy Yo b P ER BRI RA RIS o i g t o any

one of cl gor3e8 ¢, 0.6026mblPin ME@NQI:&M; whi Ditre@ bt PomBethperataRt16/HIIst I €at i ng
anxi ety in.a mnmal ., 13. Use of a conpound accorgltqgllg‘gto any qgne of clains 1

to 6°for tINe FACHOMMINIS Vas Fvaporatedite drvaess: taken upiin apd wathefln 2 el .

14. Use ofywith RARDRUOREE THE BIOK faPerdih¥ eRtBRiedlwi B NEOH (ﬁ@oﬁm or the
preparation of a medicanment for treating pain in a nmanmal Use of a
conpound drtecilldiingextmactwas waskedobitlcCEaOraad cidified with satbiaeedpr epar ation of a
medi canent for treating neuropathol ogical disorders in a mammal. 16. Use of
a conpoundKHplQy aidryiragediyElHec. Fhe eitrariywvere washgl PowatehdXprispar ati on of a
medi cament for treating gastrointestinal damage in a manmal. 17. Use of a
conpound aandglrigdd ng:prtMngJn/Emperambnwiehiedsn Qll,t(b256g ﬁé%)t'&éNMlépar ation of a
medi canent for treatin i Use of a conpound

accdPdi ng &C&%W%ﬁ‘é(%gﬂd aﬁr?@ I'@’tlol@a‘“fz!i‘r) ﬂe(sp‘%l‘é)p&%fmohﬁbf a nmedi canent

“syndr ome, 1 Btk gD CpcLE RS - Pl JL M (AR T 08 1o 16
wherein theléndwl is a human. ~ 4 MAY 2002 32 20. A conpound accordi ng

to any one of clains 1 to 6 or a conposition according to claim?7 when used
for the treatnment of a condition selected frogmthe group consisting of

epi | epsy, FIPHYIGABRA oxadiszplenethionsK)) icaliopamed 3r{P-fmigpagtiylsr s,

neur odegengitiyy- crdylWH A0 A8REAE S tRBRe; MBI ety, panic, pain,
neur opat hol ogi ca di sorders, gastrointestinal damage, i nfl ammati on and

gasthoi nt est i naBOGIsduEIGEABAaxadiazolqnethiqne (G. %%m%%aweb“sa;ﬁﬁr:@ne in a

mammal . 21u ;EWMQ@@MQHHHM(IGHEBQﬁoBhQ F{@ﬁ&c@&%cﬁ?@aﬁbxﬁ@oﬁo claim20
V\/nerelnthemamra i's a hunan. A. As. Al . AY3. As

. An. Ash% Afqlloxsd byneearystaltization) of tm\!FSIMér%mﬁNAeplmcrwwﬂomE% ANE . A V
crystals, 0.108 g, mp 183-185°C. |H NMR (DMSO-dg) 8 0.84 (d, 6H,
J = 6.59 Hz), 1.1 (m, 2H), 1.41 (s, 9H), 1.65 (m, 1H), 0.80 (d, 6H, J = 6.59 Hz),
20 1.06 (m, 1H), 1.25 (m, 1H), 1.55 (m, 1H), 2.1 (m, 1H), 2.7 (m, 4H), 7.95 (s, 3H);
MS (APCI) 216 (M+1). Anal. Calcd for CoHj7N30S-HCI: C, 42.93; H, 7.21;
N, 16.69; Cl, 14.08. Found: C, 43.38; H, 7.24; N, 16.29; Cl, 14.17.
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e R S
pentyl)-4H- [1 2 4]oxad1azolc 5-one; HCI
5 . BOC-IsobutylGABA oxadiazolone(0.25 g, 0.835 mmol) was taken up in
4 M HCl in dioxane and allowed to stand 2.5 hours Evaporation followed by
recrystallization of the residue from MeCN-Et,O yielded a tan solid, 53 mg

(27%), mp 181-184°C. |H NMR (DMSO-dg) 8 0.80 ( d, 6H, J = 6.35 Hz), 1.1 (m,

2H), 1.25 (s, 9H), 1.60 (m, 1H), 2.10 (m, 1H), 2.5-2.8 (m, 4H), 7.95 (s, 3H),
10 12.39 (s, 1H). MS (APCI) 216 (M+1). Anal. Calcd for CoH ;7N302-HCI:

] - C, 45.86; H, 7.70; N, 17.83; C}, 15.04. Found: C, 45.40; H, 7.55; N, 16.79;
Cl, 15.81.
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mixture is then warmed to room temperature, and treated with 100 mL of

saturated KH7PO4. The THF is evaporated, and the organics are extracted into
Ety0 (3 X 50 mL). The Et0 is washed with 10% NajS»03 and dried with
MgSOy4. The solvent is evaporated, and the remaining oil is distilled under

10 vacuum (0.1 mm Hg) to give 11.1 g (59% yield) of 2-isobutyl-succinic acid-4-t-
butyl ester-1-methyl ester boiling at 65°C to 72°C. NMR (H1, 400 MHz, CDCl3)
80.9 (6H, m); 6 1.2 (1H, m); 8 1.4 (9H, s); 6 1.5 (2H, m); § 2.3 (1H, dd);

82.5 (1H, dd); 8 2.8 (1H, m); 8 3.6 (3H, s).
2. Preparation of 2-Isobutyl-succinic acid-4-t-butyl ester (3): 2-isobutyl-

15 succinic acid-4-t-butyl ester-1-methyl ester (11.1 g, 45.4 mmol) and LiOH - H0
(2.0 g, 47.7 mmol) are stirred in 180 mL of 3:1 IPA/H,O at room temperature
overnight. The reaction mixture is extracted with Et9O (3 X 25 mL). The agqueous
phase is acidified to pH = 4, with saturated KH7PO4 and extracted with EtpO (3 X
50 mL). The Et»0 is dried over MgSOy4, and evaporated to give 8.0 g (77% yield)

20 of 2-isobutyl-succinic acid-4-t-butyl ester as an oil. NMR (H1, 400 MHz, CDCl3)
3 0.9 (6H, m); 8 1.3 (1H, m); 3 1.4 (SH, s); 6 1.6 (2H, m); 6 2.3 (1H, dd);
3 2.6 (1H, dd); 6 2.8 (1H, m).
3. Preparation of 4-Isobutyl-dihydro-furan-2-one (4): A solution of
2-isobutyl-succinic acid-4-t-butyl ester (8.0 g, 34.7 mmol) in 100 mL of THF is
25 cooled to 0°C under Ar and borane dimethyl sulphide complex (2.6 g, 34.7 mmol)
is added. The reaction mixture is stirred at 0°C for 10 minutes, and at room
temperature overnight. The solution is cooled to 0°C and 100 mL of MeOH is
added. The solvents are evaporated, and the remaining oil is dried under hi-
vacuum for 2 hrs. The oil remaining is taken up in 100 mL of THF, and a catalytic
30 amount of p-toluene sulfonic acid is added. The solution is warmed to reflux

overnight, After being cooled to room temperature, the solvent is evaporated, and
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4, Preparation of 3-Bromomethyl-3-isobutyl-propionic acid ethyl ester (5): A
solution of 4-isopropyl-dihydro-furan-2-one (4.4 g, 30.9 mmol) in absolute EtOH
10 (50 mL) is cooled to 0°C and saturated with HBr by passing HBr gas through it

for 10 minutes. The solution is warmed to room temperature and stirred for

-

2.5 hours. It is diluted with 150 mL of brine and extracted with Et9O (3 x
100 mL). Drying over MgSO4 followed by evaporation of the solvent gives 4.9 g
(63% yield) of 3-bromomethyl-3-isobutyl-propionic acid ethyl ester as an oil.
15 NMR (H1, 300 MHz, CDCl3) 8 0.9 (6H, d); § 1.3 (5H, m); § 1.6 (1H, m);
42.3 (1H, m); 8 2.5 (1H, dd); 8 3.2 (1H, dd); 4 3.6 (1H, dd); 6 4.1 (2H, q).
5. Preparation of 3-(Diethoxy-phosphorylmethyl)-5-methyl-hexanoic acid
ethyl ester (6): 3-bromomethyl-3-isobutyl-propionic acid ethyl ester (4.6 g,
18.3 mmol) is warmed in a 170°C oil bath under Ar. Triethyl phosphite (3.6 g,

20 22 mmol) is added dropwise over 2 hours. When addition is complete, the oil bath
temperature is raised to 190°C for 4 hours. The reaction mixture is cooled to room
temperature, and the product is purified by MPLC in EtOAc to give 2.7 g (48%
yield) of 3-(Diethoxy-phosphorylmethyl)-5-methyl-hexanoic acid ethyl ester.
NMR (H!, 400 MHz, CDCl3) 8 0.8 (6H, d); 4 1.2 (SH, m); 6 1.3 (6H, m);

25 0 1.6 (1H, m); & 1.7 (1H, d); & 1.8 (1H, d); 2.3 (2H, m); 6 2.5 (1H, dd); 5 4.1 (6H,
m).

6. Preparation of 3-(Diethoxy-phosphorylmethyl)-5-methyl-hexanoic acid
(7): 3-(Diethoxy-phosphorylmethyl)-5-methyl-hexanoic acid ethyl ester (1.0 g,
3.2 mmol) and NaOH (1.8 mL, 2.0 M) are combined in 10 mL of EtOH at 0°C.

30 After 15 minutes, the reaction mixture is warmed to room temperature and stirred

overnight. The EtOH is evaporated, and 50 mL of 2.0 M NaOH is added. The
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(H1, 400 MHz, CDCl3) 8 0.9 (6H, d); 6 1.3 (8H, m); 6 1.6 (1H, m); 6 1.8 (2H, m);
8 2.3 (1H, m); 3 2.5 (2H, m); 6 4.1 (4H, m).

7. Preparation of [2-(Benzyloxycarbonylamino-methyl)-4-methyl-pentyl}-
phosphonic acid diethyl ester (8): A solution 3-(Diethoxy-phosphorylmethyl)-
5-methyl-hexanoic acid (0.65 g, 2.3 mmol), diphenyl-di-phosphoryl-azide (0.76 g,
2.8 mmol), triethyl amine (0.47 g, 4.6 mmol), and benzy! alcohol (0.5 g,

4.6 mmol) in 100 mL of toluene is warmed to reflux overnight. The toluene is
evaporated, and the remaining oil is taken up in 50 mL of EtOAc. The EtOAc
solution is washed with 1.0N HCI (2 X 50 mL), saturated NaHCO3 (2 X 50 mL),
and 50 mL of brine. Drying over NaySOy4 followed by evaporation of the solvent
gives an oil which is purified by MPLC in EtOAc. Yield of
[2-(Benzyloxycarbonylamino-methyl)-4-methyl-pentyl]-phosphonic acid diethyl
ester = 0.46 g (52%). NMR (H1, 400 MHz, CDCl3) 3 0.9 (6H, m); & 1.1-1.4 (9H,

m); 1.7 (2H, m); 8 2.0 (1H, m); 8 3.1 (1H, m); § 3.3 (1H, m); § 4.1 (4H, q);

8 5.0 (2H, 5); 8 5.7 (1H, bs); 3 7.3 (5H, m).

8. Preparation of (2-Aminomethyl-4-methyl-pentyl)-phosphonic acid (9): A
solution of [2-(Benzyloxycarbonylamino-methyl)-4-methyl-pentyl]-phosphonic
acid diethyl ester (0.46 g, 1.2 mmol) in 20 mL of 47% aqueous HBr is warmed at

reflux overnight. The solution is cooled to room temperature, and the H7O is

evaporated. The remaining solid is taken up in 10 mL of H7O, filtered through

Celite® 545, and passed through a Dowex® 50 ion exchange column (Bed
Volume = 30 mL). The column is eluted with 200 mL of HO, 150 mL of 3%
NH4O0H, and 150 mL of 10% NH4OH. The basic eluates are combined and
evaporated to give 0.14 g of a white solid. After drying under vacuum at 60°C

with P7O», the yield of (2-Aminomethyl-4-methyl-pentyl)-phosphonic acid =

0.11 g (47%). NMR (H1, 400 MHz, CD30D) § 0.9 (6H, m); 8 1.2 (2H, 1);
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or a pharmaceutically acceptable salt thereof wherein:
5 n is an integer of from 0 to 2;
R is sulfonamide,
amide,
phosphonic acid,
heterocycle,
10 sulfonic acid, or
hydroxamic acid;
A is hydrogen or methyl; and
(CHY 16
Bis — (CHYps < = -
straight or branched alkyl of from 1 to 11 carbons, or
15 -(CH3)1-4-Y-(CH2)p-4-phenyl wherein Y is -O-, -S-, -NR'3
wherein R’3 is alkyl of from 1 to 6 carbons, cycloalkyl of

from 3 to 8 carbons, benzyl or phenyl wherein benzyl or

phenyl can be unsubstituted or substituted with from 1 to

3 substituents each independently selected from alkyl,
20 alkoxy, halogen, hydroxy, carboxy, carboalkoxy,

trifluoromethyl, and nitro.

2. A compound according to Claim 1 whereinnis 1, mis 2, and R is
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4-Methyl-2-(1H-tetrazol-5-ylmethyl)-pentylamine;
3-(2-Aminomethyl-4-methyl-pentyl)-4H-{1,2 4]oxadiazole-
S-thione, HCI;

3-(2-Aminomethyl-4-methyl-pentyl)-4H-[1,2,4]oxadiazole-5-one,

10 HCI,
(2-Aminomethyl-4-methyl-pentyl)-phosphonic acid;
3-(3-Amino-2-cyclopentyl-propyl)-4H-[1,2,4]Joxadiazol-5-one;
3-(3-Amino-2-cyclopentyl-propyl)-4H-[1,2,4]thiadiazol-5-one;
2-Cyclopcntyl-3—(2-oxo—2,3-dihydro-27c4-[ 1,2,3,5]oxathiadiazol-4-
15 yl)-propylamine;

3-(3-Amino-2-cyclobutyl-propyl)-4H-[ 1,2 4]oxadiazol-5-one;

3-(3-Amino-2-cyclobutyl-propyl)-4H-[1,2,4]thiadiazol-5-one; and

2-Cyclobutyl-3-(2-oxo-2,3-dihydro-27u4-[ 1,2,3,5]oxathiadiazol-4-
yl)-propylamine.

20 S. A compound according to Claim 1 wherein R is a phosphonic acid,
-PO3Hj.
6. A compound according to Claim 1 wherein R is a heterocycle selected

from
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13.  Use of a compound according to any one of claims 1 to 6 for the preparation
of a medicament for treating panic in a mammal.

14.  Use of a compound according to any one of claims 1 to 6 for the preparation
of a medicament for treating pain in a mammal.

15. Use of a compound according to any one of claims 1 to 6 for the preparation
of a medicament for treating neuropathological disorders in a mammal.

16. Use of a compound according to any one of claims 1 to 6 for the preparation
of a medicament for treating gastrointestinal damage in a mammal.

17. Use of a compound according to any one of claims 1 to 6 for the preparation
of a medicament for treating inflammation in a mammal.

18. Use of a compound according to any one of claims 1 to 6 for the preparation
of a medicament for treating gastrointestinal disorders, especially irritable bowel
syndrome, in a mammal.

19. The use according to any one of claims 8 to 18 wherein the mammal is a

human.
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