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vel ocity) occurs when nerve fructose | evels are pharnacol ogi cally | owered,
and that such inprovenent correlates nore closely with the | owering of
nerve fruebesasthan the | owering of nerve sorbitol. Siml acwesibiss were
reported by N E. Caneron and M A. Cottgr) D abetic Medicine, 8, Suppl. 1,
35A-36A (1991 ). In both of these cases, 25 | owering of nerve fructose was
achi eved using relatively high does of al dose reductase inhibitors, which
inhibit the formation of sorbitoi, a precursor of fructose, from glucose
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GABA agonists have been disclosed to be useful in antiseizure therapy for central
nervous system disorders such as epilepsy, Huntington's chorea, cerebral ischemia,
Parkinson's disease, tardive dyskinesia and spasticity. GABA agonists have also
been disclosed to be useful as antidepressants, anxiolytics and antipsychotics.
Further, GABA agonists have been disclosed to have utility in the treatment of pain.

S. Ao et al., Metabolism, 40, 77-87 (1991) have shown that significant
functional improvement in the nerves of diabetic rats (based on nerve conduction
velocity) occurs when nerve fructose levels are pharmacologically lowered, and that
such improvement correlates more closely with the lowering of nerve fructose than
the lowering of nerve sorbitol. Similar results were reported by N. E. Cameron and
M. A. Cotter, Diabetic Medicine, 8, Suppl. 1, 35A-36A (1991). In both of these cases,
lowering of nerve fructose was achieved using relatively high does of aldose
reductase inhibitors, which inhibit the formation of sorbitol, a precursor of fructose,
from glucose via the enzyme aldose reductase.

Commonly assigned U.S. Patent Nos. 5,728,704 and 5,866,578, which are
hereby incorporated by reference, each disclose compounds of the Formuia A,

R R
N/
5
R I N
//,\
R* N R



pharmaceutically acceptable salt of said GAGA agonist or said prodrug and a
phar maceutical ly acceptable vehicle, carrier or diluent in a first unit
dosage fowmo2hs37an anmount of a SDI, a prodrug thereof or sp@Ebadfeeastically
25 acceptable salt of said SDI or said pgodrug and a pharmaceutically
acceptabl e vehicle, carrier or diluent in a second unit dosage form and '
c. a container. This invention is also directed to nethods for treating a
manmal in need of therapeutic treatnent conprising admnistering to said

manmal WOupéfeir ﬁvﬁn?odﬁgﬂf"lﬁfﬂe]doﬂ%%&ﬁd of‘Fc{rﬁl)JlaamaﬂmBﬁﬁéd aé disclbgedst conpound,

d first d b t t her eof
phar maceut | Gy, FERERLLS) 87 4h/ ¢ dRORSEs fiatanR A FEDpOTT=c8 soBeRE: ug; and

-(b) an anpumRbyOftiity if AOREhLHBATS dRBetiGainiplisimed conpound being " 5 a SDI) a
prodrug thereof or a pharmaceuticall, acce t abl e f sal or said

prodrug: wher ei nCOAIEPTHY assigned ipemationahbate QP%'E@&Q&;L@B‘F%BU é each
Yopt i onal e o FireBy FREIBhEL distlobds EorpptvhadertHei cal |y
accept abFe Wodlf@@cgﬁi?ﬁlérlﬁc di fégzir?t ?}(l) This invention is also directed
to nethods fa&muler eat i ng a nmanmmal in need of therapeutic treatnent
conprising adm nistering to said mamal ga pharmaceutical conposition
conprising (a) an anmount of a fi rst co ound, said first conpound being a
GAGA agoni st, a prodrug thereof orR? maceuti cal ly acceptable salt of
said GABA 15 agoni st or said prodrug; an Nb) an amount of a second
conpound, said second conpound bei ng S)Sa prodrug thereof or a

phar maceutically acceptable salt of sal SD Rlor said prodrug; and,
optionally, (c) a pharmaceutically acceptabl e’'vehicle, carrier or diluent.
20 The nethods of this invention includé therapeutic treatnment of diabetic

conplication b i cation ich rea t hods
of "Thi s i nvaRereBHR Fend® T ineapipdite i uBere Beibi 2o iroted AEeFE
nephr 0pap hy JThd a‘ﬂp&&atlﬁn discidsenhantae kympoliralsef Formmuda | naveattitity in thieabet i ¢

m cr oangi opg_t h%tei fa‘sa i mact |opat hy, cataracts and foot ul cers.
Humans are SSPEEAP e?ﬁl'gFBWPécﬁ ‘mamal s which are treated by the nethods
of this invention. Preferred SBDMMARMOEIE‘EIEHNVEN&*IQNnbi nati ons,
phar maceutical c 05|t ons

conpounds ;)f For én\ien %'sﬁfnqte a?'ﬁg %ﬂﬁt?%c h?é?h%? %&’? é'ln naﬁae
mg (rar:a(r:]eutl cal Bg/ a::gc;pt abare araglir?foﬁz as d3ABA oagopistd @ axrmﬂrsgai;tgslplrmcbnrjgsl ol
car bam);P o E&acc&g é% ﬁ@* ?%é%@%%c’ﬁ'ggseﬁadgﬁ hyd?/ogeﬁ, ﬁet hgl

et hyl or hydr oxy (C 63) ah kayhgunt of a SDI, a prodrug thereof or a phamaceutically

acceptable salt of said SDI or said prodrug; and, optionally,
c. a pharmaceutically acceptabie vehicle, carrier or diluent.
This invention is also directed to kits for achieving a therapeutic effect in a
20  mammal comprising:
a. an amount of a GABA agonist, a prodrug thereof or a
pharmaceutically acceptable salt of said GABA agonist or said prodrug and a
pharmaceutically acceptable vehicle, carrier or diluent in a first unit dosage form;
b. an amount of a SDI, a prodrug thereof or a pharmaceutically
25 acceptable salt of said SDI or said prodrug and a pharmaceutically acceptable
vehicle, carrier or diluent in a second unit dosage form; and
c. a container.
This invention is also directed to methods for treating a mammal in need of
therapeutic treatment comprising administering to said mammal



5 R2 is hydrogen, (C -C4)alkyl or (C--Ca)al koxy; R3 is a radical of the
Rs TNz Hz' , GG ~GR3a NR' ~N5 ( Hz~ Ga RBb N R23 N R24 R3
Rzs Rzs NwBa3/4376N Rz' R3d Rz. Rzs Rzg Rz~ R3f WO 02/ 37 @ 1A HhB1/ 02213
-6 R3s R3~ /RB3 RB3 A ~~D\ BN/NO4&32 ~ R32 R38 R39 R39 ~' R3h ~'
R3. R36 (~3~ R42a R42 HO R42 N R4do R4~ ~Rd~a , R4t ~Ra~a ~-f ~E N R38 R39

formul a X~
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(@) an amount of a first compound, said first compound being a GABA
agonist, a prodrug thereof or a pharmaceutically acceptable salt of said GABA
agonist or said prodrug; and

(b) an amount of a second compound, said second compound being
a SDI, a prodrug thereof or a pharmaceutically acceptable salt of said SDI or said
prodrug;
wherein said first compound and said second compound are each optionally and
independently administered together with a pharmaceutically acceptable vehicle,
carrier or diluent.

This invention is also directed to methods for treating a mammal in need of
therapeutic treatment comprising administering to said mammal a pharmaceutical
composition comprising

(@) an amount of a first compound, said first compound being a GABA
agonist, a prodrug thereof or a pharmaceutically acceptable salt of said GABA
agonist or said prodrug; and

(b) an amount of 2 second compound, said second compound being
a SDI, a prodrug thereof or a pharmaceutically acceptable salt of said SDI or said
prodrug; and, optionally,

(c) a pharmaceutically acceptable vehicle, carrier or diluent.

The methods of this invention include therapeutic treatment of diabetic
complications. Diabetic complications which may be treated by the methods of this
invention include, inter alia, diabetic neuropathy, diabetic nephropathy, diabetic
cardiomyopathy, diabetic retinopathy, diabetic microangiopathy, diabetic
macroangiopathy, cataracts and foot ulcers. Humans are especially preferred
mammals which are treated by the methods of this invention.

Preferred SDis for use in the combinations, pharmaceutical compositions,
methods and kits of this invention are compounds of Formuia 1,

prodrugs thereof and pharmaceutically acceptable salts of said compounds and said
prodrugs, wherein:

N



, .., 43 RA~ Y~ ~Y R4\ N ~Yw Ra3 R4ds ~R R4\ ~Y ~-CH2) mt CH2) ~ R3m ~ ~ R3n R46
~ N\ R30 NAY ~ R43 44 R\N ~Ra3 (CH2)k or ; NR3P I N R34 wherein said
radi cal oWofeernsska R~ is additionally substituted on the rpgwiBoy0B63 R and
R8; WO 02/ 3762 PCT/1B01/02213 7 said-padical of formula R3b is
additionally substituted on the ring by R8, R9 and R~; G G and & are
taken separately and are each hydrogen and R6 is hydrogen) (C, C4)al kyl,
(C, -4) al koxycar bonyl, (C,-C4)al koxy-(C, -C4)al kyl, hydroxy-(C, -C4)al kyl or

phenyl opti Rn;glfb,ynw rga;gge ity cardlmol |tdut@(bw\)|=¢‘h5 up to three hydroxy, halo,

hyd 5 (G I 'kyl C4) a
(>C/3 r Cc);ﬁﬁlm kt()ﬁya" g?'@y‘??cg @pel@en@@@/rgéqn e ﬁéa%éf’f é}f%f?’%&mc%yhnd sai d
-(C, -Cq) al kopzs/,slnydﬁdg@ncl(@‘11m)g|Typ@(gﬁ-d%que optionally and i ndependently

substituted ive or o; and Re are each independently

hydr ogen OrR(@ar@gEgllq@hefoapuI@ and G are taken together and are

Y(C -C3)add kylene and R6, R, Re and &z are 10 hydrogen; or G and & are
t aken together and are (C,-C3) al kylene and Rs, R, Re and G are hydrogen;
gi sOorl; X is a covalent bond, -(C=NR)-, oxycarbonyl, vinylenylcarbonyl)
oxy(C, 15 C4) al kyl enyl cagpgnyl (C -C4)al kyl enyl car bonyl,

(C3-4) al kenyl car bonyl ) hi o(C C4) al kyl eyl car bonyl, vinykéhyl sul f onyl ,

sul finyl-(C,-C4)al k I car bonyl, sul I-(C C4) al kyl en car bonyl or
car bonyl (G &4) al gar bonyl ; i s id oxy(C, C4) yI car bonyl ,
(G, - C4) al kyl enyl caxb (C3-4) al bonyI and

4) al kyl enyl car ban the definitio are each t ona y and

i ndependently 2 @ubs ituted with u 350 mo (C, - C4)a|ky| bEnzyl or Ar;

sai d V|nylenylsulfony and sai d V|n%len | car bonyl in tH§ d finition of X
are optionally substituted i ndependently on one or two V|nylenyl car bons
with (C -C4)al kyl, benzyl or Ar; and said carbonyl (C 4)al kyl enyl car bonyl
in the definition of Xis optionally substituted i ndepedently with up to
three (C -C4)al kyl, benzyl or Ar; 25 R is hydrogen or (C -C4)alkyl; RO is
(C3-C7)cycloal kyl, Ar'-(C C3)al kyl enyl or (C, -C6)alkyl optionally
substituted with up to five fluoro; provig®d that when q = 0 and X is a
coval ent bond, qucarbonyl Hr (C -C4)al kyl enyl carbonyl, then R9 is not
(C, -Cs)al kyl; A& e i ndependeny ful ly saturat ed Fpartlally
saturated or fuIIy nsaturated 30 five- |to ght nenbe%ﬁd
having up to four Mhetermatons sel ected ndently f
and nitrogen, i i Rtwo fused”ing
partially saturaf ully saturatedor fully unsat Uf atjed filve- to

seven- menbered rjhggy taken i ndependgitn optionally havimg up to four
het er oat ons selRct dd i ndependently Fron nitrogen,  sulf %nd oxygen) or a
tricyclic 35 ring consisting of three fused independently!partially
saturated, fully saturated or fully

P
q



WO 02/-137& PCT/1BOL1/ 02213 g unsaturated five to seven nenbered rings,

t aken i ndependently) optionally having up to four heteroatons sel ected

i ndependewmolog/43@m ni t rogen, sul fur and oxygen, said part irdl/pored2es at ed,
fully saturated ring or fully unsaturateé nonocyclic ring, bicyclic ring or
tricyclic ring optionally having one or two oxo groups substituted on
carbon or 5 one or two oxo groups substituted on sulfur; Ar and Ar' are
optionally independently substituted on carbon or nitrogen, on one ring if
the noiety is nmonocyclic, on one or both rings if the noieg® is bicyclic,

or on one, two or three rlngs if the noiety is tricyclic, " !

total of four substltuengé |ndependenhh selected fromR',

-R'"; wherein R and R4 are 1 h taken sepapat’ ey and are each
i ndependent |y hal o, fbr I, (C Cfl)alkox caﬁbonyl

(C, -Co) al kyi enyl oxy. I (C-HA)a CA)aIkyI R SR 6,

vnapht hyl, phenyl_a. j m d zonI pyrid h tri zonI nDrphoI
(CbCK»aIkyIsulfghn ( Co- Cn)alky bambyl , R%

N, N-di - (C, - C4)a|ky|c rbanoyl, N phen nDyI '

N- (C, - C4) al kyl - NRphe ylcarbanDyI dlbhenyl carbanDyIm \C, 15

Ca) al kyl car bonyl am do, (C3- C~)cyC|oaIkylcarbonylanido, p enblcarbonylantdo
pi peridinyl, pyrrolsdinyl, piperazinyl, cyano, benzim dazolyl, amn no,

ani lino, pyrimdyl, oxazolyl, isoxazolyl, tetrazolyl, thienyl, t hi azol yl)
benzot hi azol yl , yrronI, pyrazol yl, tetrahydroqui nolyl

tetrahydr0|soq#kn rBenzoxazol yl , pyridazinyl, pyrirf “

pyri dyl sul f any yl, 8-(C, -C4)aMH #8-di aza[ 3. 2. 1] cyclooctyl
3,5-dioxo-1,2,4 2 azinyl phenoxy, i ophenoxy, (C, - aIkyIsquanyI,

{C,-CA)aIkyIsquon 1)
wth up to five fl xy opttonal ly suPs with up to
five fluoro; said thyI, phenyl) pydyl, piperidinyl; nzi m dazol yl ,
pyrim dyl, thiqp be zgkhiazolyl,prn}olyl, tetrahydmﬂqupnolyl,
t et r ahydr oi soqui no benzoxazol yl, pyridazinyl, pyridyl oxy,
pyridyl sul fanyl, fur nyl, 25 thiophenoxy, anilino and phenoxy in the
definition of R R'R , R3 and R4 are optionally substituted with up to
three substituents i ndependent|y sel ected from hydroxy, hal o,
hydroxy- (C, - C4)al kyl, (C, -C4)al koxy-(C, - )alkyl (C%-gﬂlalkyl optionally
substituted with up to five fluoro and (&R- C4)a|koxy SptTehal |y substituted
with up to flff4tlu sai d i m dazol I, oxazolyl, isoxazoiyl, thiazolyl
and pyrazol yl \\NHE\Q@¢InItIOH 3of R R Z R 3 and R-M\are optionally
Substituted with dyp to two substit # }ggependently salecfed from
hydr oxy, halRox hydr oxy- (C, - C4) al kyf QTC( ) al koxy- ( C, CAyaHkyl ,
(C, - C4)a|kyImDHE|onally substituteg wyth up to fiye tlugro &nd
(C - C4)a|koRy tionally substitufed \jth up to five qu Kd. sai'd
mor pholinyl in the definition of R*Y R\2) R 3 and F?4R|s£opt|onally
substituted with up to two substituents independently 35 selected from
(C -C)alkyl; said pyrrolsdinyl in the definition of R\, R2, R3 and R4
IS WO 021-43762 PCT/1BOL1/ 02213 g_ optionally substituted with up to two
substituents independently selected from hydroxy C -C3)al kyl,
(C, -Ca)al koxy-(C, - C4)aIKyI (C -C4)al kyl optionallyNsubstRtuted with up to
five tiuoro and ( '%*Kgxy optionally substitute with up to five

' fluoro; said plpera2|nyl ih the definition 2, R3 and R4 is
optionally 5 substityged with up to three { &tltuents i ndependent |y
selected from (C, - koxy(C, - 4) al kyl, hydroxy-(C, -C3)al kyl, phenyl,

, o4&#) al kyl  opt

d¥1asubstituted

0

<

pyridyl, (C C4)alkylsul\fanoyl, (C, -C4}alk tionally substituted with up
.to five fluoro and ai koxy eptionally substituted with up'to five
fluoro; said triazgq} in the definition , R2, R3 and R4 is

optionally substithited with hydroxy, halgm Rydroxy-(C, - C4)al kyl

+(C,-C4)al koxy-(C, - C4)a|ky|) (C~ 10 ) al kyl toptionally substituted with up
to five quoro and %flkoxy thlonall§viﬁp stituted with up to five
fluoro; sai Whewely |cat RUIRT isadditigRallyrsustituigd on the AngBRIRRY | s
optionally aﬂpatltuted w th hydroxy-(C~-C3)al kyl or (C, -C4)al kyl optionally
substituted with up to free fluoro; and said phenyl and pyridyl which are
optionally substituted on piperazine in the definition of R, R2, R 3 and
R are optionally 15 substituted with up to three hydroxy, hal o,

hydr oxy- (C, - Ca) al kyl, (C,-4)al koxy-(C, C4)al kyl, (C, -C4)al kyl optionally
substituted with up to five fluoro and (C, -C4)al koxy optionally substituted
with up to five fluoro; or R" and R 2 are taken together on adjacent carbon
atons and are -C}ZCIXC}B)ZOCHZ or -O(CH2)p O, and R3 and R 4 are taken

e - ~ N o



&3, A and G are taken separately and are each hydrogen; r is 1; Rais
hydr ogen, 35 (C,-4)al kyl, (C, -C4)al koxycar bonyl ,

{C, -C4) al WOHETE2- C4) al kyl ) hydroxy- (C, - C4) al kyl WO U21-BASifBd1/02213

PCT/ 1 BOL/ 02213 -10 or phenyl optionally-3-ndependently substituted with up
to three hydroxy, halo, hydroxy-(C -Ca)al kyl, (C,-C4)al koxy-(C, -Ca)al kyl,
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five fluoro; said morpholinyl in the definition of R?' and R% is optionally substituted
with up to two substituents independently selected from hydroxy-(C4-C,)alkyl, (C;-
Ca)alkoxy-(C+-Ca)alkyl, (C+-Cg)alkyl optionally substituted with up to five fluoro and
30 (C,-Cyalkoxy optionally substituted with up to five fluoro; said piperazinyl in the
definition of R*' and R* is optionally substituted independently with up to three
substituents independently selected from phenyl, pyridyl, (C-C,)alkoxycarbonyl and
(C,-C,)alkyl optionally substituted with up to five fluoro; said 1,2,3,4-tetrahydro-
isoquinolyl and said 5,6,7,8-tetrahydropyrido[4,3-d]pyrimidy! in the definition of R
35 and R* are optionally substituted independently with up to three substituents



Still nmore preferred SDIs for use in the conbi nations, pharmaceutical 35
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of the wW@0035%37G PCT/1B01/02213 -16 i medi atel y precedigrgppaoRgs aph,
prodrugs thereof and pharnaceutically addeptable salts of said conpounds
and said prodrugs, wherein: X is a coval ent bond, oxycarbonyl or

vi nyl enyl car bonyl optionally substituted on one or two vinylenyl carbons
with (C -C4)al kyl, benzyl or Ar; 5 RO is Ar'-(Co-C4)al kylenyl; Ar' is
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et Pyl R MECHEAPRe W&H a6 ORippabus ERuiog St Petaon e Ueing

i ndependentdﬂRZhaﬁH Réeswo,stronanstdwbututes With up)él Eméembsﬁﬁfehis@éle%feh)froﬁ{ ef er r ed
SDI s for use in the comnbi natlonsﬁi)&h rmaceutlc sitions, nethods and

kits of 1% hiWdraxyeatingn hY#eRfe:Cs er{)ilkOf&?%104>a'ky? (C+-Cajalkyl
R- hydr oxy- QSdﬂMhéllyl%Mb$t%tdd nntHqu ko ﬁ\[e‘huérd)érm (051G SHIKktK) optiodally Sbstitlitedi n- 2- yI ) et

hanol ; furo[ 3, - Clpy L di n-2 {4-]2-
R- hydroxy H’WB Oy fIHPTd; n- 4~y ] - 3R 58—d| met hyl pi per azi n-1-yl } - net hanone;

(4-chloro- fAHa @[lﬁde%eﬁili&wyldéﬂﬁbd?as)’del f&tﬂf&rzeu(ahd Ar' above;
R- hydr oxy %% rimd
di met hyl - 71 pjlog@lsy llp@pﬁégi%ﬂg su?s,iltl.{teLd g set forth for Ar and Ar' above;

R-hydr opgy- enzh)sl aenmﬁmﬁ @Hsegkzirﬂ M&&Sﬂélumdm dlmyamynorlwtco-M pyrrolid

I n- 1yl -furof 3, dign - met hanone;
R- hydr oxy- t48k QFWE (fl’*hAﬁ (91?]34)9'!?}"5@"&’% bWB%’T%rgl'ﬁﬁrP“yk} (4- nor phot i
n4-yl -fur O[r?apﬁth?ﬂ cF?)H'dHéhVL #red IRP* dERhBBRRODONR?R? where R? is hydrogen or Ar®

and R% is Ar®,
R* is hydrogen, (C+-Cs)alkyl, (C+-Cs)alkoxycarbonyl, (C,-Cs)alkoxy-(C;-Ca)alkyl,

20  hydroxy-(C;-Cs)alkyl or phenyl optionally independently substituted with up to three
hydroxy, halo, hydroxy-(C,-Cs)alkyl, (C4-C,)alkoxy-(C4-Cy)alkyl, (C4-Cy)alkyl or (C4-
Cas)alkoxy, wherein said (C4-C,)alky! in the definition of R® and said (C,-C,)alkoxy in
the definition of R® are optionally and independently substituted with up to five fluoro;
Ar® is independently defined as set forth for Ar and Ar' above;

25 said Ar’ is optionally independently substituted as set forth for Ar and Ar' above;

R? is hydrogen or (C4-C,)alky!:

R* and R* are each independently hydrogen, hydroxy, halo, hydroxy-(C-C,)alkyl,
(C+-Ca)alkoxy-(C-Ca)alkyl, (C4-Cys)alkyl optionally substituted with up to five fluoro,
(C+-Cy)alkoxy optionally substituted with up to five fluoro, phenyl, pyridyl, pyrimidyl,

30 thienyl, furanyl, thiazolyl, oxazolyl, phenoxy, thiophenoxy, SO,NR¥R*', CONR*R*' or
NR¥R®'; said thienyl, pyrimidyl, furanyl, thiazolyl and oxazolyl in the definition of R%
and R are optionally substituted by up to two hydroxy, halo, hydroxy-(C-C,)alky!,
(C1-Cs)alkoxy-(Cy-Ca)alkyl, (C4-Cs)alkyl optionally substituted with up to five fluoro or
(C+-Cy)alkoxy optionally substituted with up to five fluoro; said phenyl, pyridyl,

35 phenoxy and thiophenoxy in the definition of R® and R? are optionally substituted by
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rR;i(4n{411 [ZET(O@Hoﬁnﬁggrrﬂﬁybem&gamﬁgaﬂdRﬂ’)s eptiohallyduBstitotel Wwith Bpastwt et hyl - pi pe
ZI | | N- Z2-
R (4 {3Ry5mﬁtm@pmdeae%4€nﬁaéﬁw9¢te@fremrwefqacyﬂcppaemz(q, GAPKPW(Er-3, 5] t 1 azi n

-2-vl -
PCT}/I ]Bgl ng lkpl g}c M0 SRy ptionaiysubstituledsiithaipab five fidro @R4 (€ ACHAKkoxy

R {4- 4R (4°‘Htﬂ“ﬁ$$<§ﬂb6m\+t€f’l’w‘h upto fivesflyarpiazi n- 2- yl ) - 3R, 5S- di met hyl - pi per azi n-1
-y!'] pyri madd R-optiorally Stbsangdd wxﬂh hydrogen or (C -Cgalkg and B is carbonyl or

R-{4-[4-(4,6 dlrrethox Ell\i J i plpera2|n 1-yl]-
pyrim din él@p‘?r evha s N opti nally substntute with hydrogen or (C1-C4)a kyl;

R-{4-[4- ( 4Ré?t|§lﬁyd{-o®ﬁ‘@t(b¥b4)bﬂ(y|3 5]triazin-2-yi)-3R 5S di net hyl - pi perazi n-1-
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25 phthalizinyl, quinoxanlyl, benzothiazoyl, benzoxazolyl, benzofuranyl or benzothienyl;
said phenyl, pyridyl, pyrimidyl, thiazolyl, oxazolyl, benzyl, quinolyl, isoquinolyl,
phthalizinyl, quinoxanlyl, benzothiazoyl, benzoxazolyl, benzofuranyl and benzothienyl
in the definition of R* are optionally substituted with up to three phenyl, phenoxy,
NR*R®, halo, hydroxy, hydroxy-(C:-Cy)alkyl, (C1-Cs)alkoxy-(C;-Ca)alkyl, (C1-Cq)alkyl

30  optionally substituted with up to five fluoro or (C;-Cy4)alkoxy optionally substituted with
up to five fluoro;

R* and R* are each independently hydrogen, (C:-C, alky!), phenyl or phenylsulfonyl;
said phenyl and phenyisuifonyl in the definition of R* and R* are optionally
substituted with up to three halo, hydroxy, (C4-C,)alkyl optionally substituted with up

35 to five fluoro or (C4-Cs)alkoxy optionally substituted with up to five fluoro;
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R-{4-[ 3R 5S-di net hyl - 4- (4- phenyl -[ 1, 3, 53B¢i azi n-2-yl ) - pi perazin-1-yl]-pyrim
idin-2 y!'} 10 ethanol; 1

R-{4-[4- (4- hydroxynet hyl - 6- net hoxy-[1, 3,5]triazin-2-yl}-3R 5S-di net hyl - pi pe
razin-1 yl]-pyrimdin-2-yl}-ethanol; 1

R-{4-[4-(4- D@@oogg@q&mt hoxy-[1, 3 5Jtriazin-2-yl)-3R 5S-di net hyl - pi peraz

in-1-yl] pyri yl}-ethanol; 15 1

R-{4-]4- (4- ésgé %W [1,3,5]triazin-2-yl)-3R 5S-di nethyl -piperazin-1-yl]-py
“rimdin-2yl R“%hbﬂ%ére tdken separately and are each |ndependently hydrogen halo cyano,
R-{4-[4-(4- et f l-plperazm 1-
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30 azetidinyl in the definition of R*” and R* are optionally substituted with one hydroxy,
amino, hydroxy-(Cs-Cy)alkyl, (C1-Ca)alkoxy-(C4-Cs)alkyl, (C4-C4)alkyl optionally
substituted with up to five fiuoro or (C4+-C,)alkoxy optionally substituted with up to five
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35  Cs)alkoxy-(C4-Cy)alkyl, (C1-Cs)alkyl optionally substituted with up to five fluoro or (C;-
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razin-1 yl Rpyrimdin-2-yl}-ethanol; 25 (4- {4-[2-(1
R- hydr oxy-et hyl ) -pyri m di n-4-yl]- 2R 5S-di rrethyl RQI perazin-1-yl }-pyrimdin-2
yl)-ethanol; 1 S-(4-{4-[2-( 1
R- hydr oxy- ethyl) pyrimdin-4-yl]-2R 6S-di metl4y| pi perazi nl-yl}-pyrimdin-2-

yl)-ethanol; prodrugs thereof and phar(c\< jally acceptabl e salts

wherein said R® is substituted by R®, R” or R%;



of said conpounds and said prodrugs. More particularly preferred SDIs for
use in the conbinations, pharmaceutical 30 conpositions, nethods and kits
of this iwweniien i nclude: 1 PCT/IB01/02213
R-{4-[4-(2, 6-di met hyl -pyrimdin-4-yl)-2R56S-di net hyl - pi perazin-1-yl]-pyrim
din-2-yl}ethanol; 1 R (4-{4-[2-(1

R- hydroxy-ethyl)-pyrimdin-4-yl]-2R, 6S-di net hyl - pi perazi n-1yl }-pyri m di n- 2-
yl)-ethanol; 1

R-{4-[4-(2- @y@*&i@/@’eérayékeﬁs bmel Ay argledtihybiroden-aha, R°Sd hparoben em(Cper azi n- 1

-yl ]-pyrimdin-2-yl ethyl) 35

pyri mi di n- 4&ea3lkys %@%l%?ﬁ?ﬂ '"B?Ré‘éﬁétlyﬁké Oéf’ﬁ‘ °b€$d¢\‘%]¥¥{ ¥_y1)-ethanol ;

- 1S- (4-{ 4- [ 25 and\@' Q7 13Kér toljsthet m#ze#&c}aﬂﬂlelﬁeland R®, R, R®and G?are o

R- hydr oxy- et hylg) pg/rl m di n-4-yl]-2R, 6S-di net hyl - pi perazin-1-yl }-pyrimdin-2
-yl ) et hanolhydrogen;

~1-{4-[45(2- @t@mb amz‘I’tald%dzb%bﬂﬁ’er)dnha?&@%swlkmnb)dndmepm ,&RPiamd 13 wie] - pyri nmidin
2yl } - et hanagne; RS- (4-{4-

RS- hydr oxy-’HPWF?’- pyri m di n-4-yl]-28, 6S-di met hyl pi perazin-1-yl }-pyrimnidin-2
-yl) -ethandd s olgt4{ 4-[ 2- (1 R-hydroxy-ethyl)- pyr| m di n- 4- yI] 'S

3R, 55 di net hyl - pi perazin-1-yl }-pyrim - ) - et hanon

R-{4-[ 2R, 6 Biafevpignt QPﬂ(iz%(Fﬁ'fPBPY'rYMeW'Cﬁs Cl%b’%zﬁ@ﬁ")!'*fﬂyﬂﬁb&?v'n 1-yl1- pyr
i mdin-2-ylghingt enYicarbonyl or vinylen lsulfon I; said vinylenylcarbonyl and said

R-(4-{2R GSdlnef%wI“%y]n? Y y y er):;zlnly i r|r%d|n4yl] pi per az

in-1-yI1P- pwqypﬁruﬁHlfozlyWL&r@ (ﬁfg’wgpn o}l/X are optlonally substﬁu?ed 'oh oné or two

R-{4-[ 2R 6% t&v&orév&n% (bJ—CZR?aﬁM beRBPbrAr; ¥did BM(CITHalkyténylkarbiyper azi n- 1-y
'] pyrimdin et hanol ﬁ’i‘ﬁ é?l

R- hydr oxy- eqrqqysp)d} (G rﬁ:‘,éﬁllﬁdapygpa]'bogpq ip thegetinition of X are optionally substituted

di met hyl - plvg@r@ztbrang.(mL¢4jgw||5§ngy|ra,r2¢yl ) et hanol 1

R-(4-{4-[2-(4-¢e per az ? P/ }(/ - 2R, 6S-di net hyl - pi perazin
-1-yl }-pyri (Qg_éq.)gyppalgylhéhdpo )a kyenyl or C1-Ce)al yl optionally substituted with
R-(4-{2B, 6%@%@&‘”&&& [ 2- (4- et hyI -imdazol -1-yl)-pyri mdin-4-yl]-piperazin
-1-yl }-pyr di n-2-yl) et hanol ;

R-{4-]4-{4- Pcry@mBﬁMmaphml gyrisivi, r%mldmh pyrazipyl pyrigazin! fEaFEOYL Binedlazi n- 1-yl | p
yrimdi n-2-y Rh I 1,

TR 4[4 i é]hg\:étr)rfgaﬂy zolyl, %ulnoxaplll ggfhﬁ_afl_ng )cmnohn%l n?fhthyndlnyl Etendlnyl

pi per azi n- Pypqqnoaypglﬁyl )ﬁaqncgﬂy}'ud@rpyé,,ﬂypmtdgpyndazmyl pyrimidopyrimidyl,

;— E} 41[ ;4” ]( 4pd3¥1leﬁrﬁnmt byﬂldo@y@z@ﬁv Fprido%y.%atzrnyaayrmﬁ fhkany® thighyt, hidBdNi! - P per a

1R-{ 4- (Aﬂﬁ%mw@ml%@ﬂézabﬂéﬁwolm'ssthﬂmlyli Hizzolylpoxadjazelyl, dhiadiazabilny | - pi pe

razin- 1 yl lietydZo, mdﬁtyl?b}éhiof@’éhﬂnl%nzoﬂme l, benznmldazolyl benzoxazolyl
R-{4-[ 2R, 68—d|neth f,trlazm- 2-yl ) pi perazin-1-yl]-pyrim

di n-2-yl - ethea%mh'aZ%\ﬂdnqamly( @e{izuscp@z?lzl hermmaa?lyl».%alaemdyhfqrpevngw
pyri nidin- 4n.¥hdprya&| Gﬁrdéharebﬁwlyr Bkwow.dw lmaialo@yiaymaﬁaiu@pyvaw et hanol ;

prodrugs there har neceut i cal accep 'e sal sai d conpounds
and sai d pr'%%@%oy”ﬁ‘[e'ﬁ%thlaé‘dowgﬂ\[ HUER“PM@"‘M)Furﬂgﬂ'm'ﬁyltﬁ@"éﬂfm'%t| ons,

phar maggut nm@laz@ ﬂﬁdw 'd%@ﬁoloﬁWH’HWthéﬂﬂod?hﬁwﬁiypbyt‘aﬁb@% igpt i on incl ude:
nmusci nol , urontin)

riluzole acl of en entin §
vi gabatrin, 'S‘V Cg?‘?}’i”ﬂ"'dé'&l’ﬂth'ﬁ%%ﬂﬂf’éﬂ ?5"‘{'8&6?%"?31' |TYropyr@zBYY i gi ne (Lamictal))
pregabal i n)tm@h?y 2yl uréx@aioadayréﬁnyl QREIGIHFRIMy ) thidzbRIPyRiZMy), . tOpi ramate
§

( Topanmax) ﬂr)), s thereof and %har maceut i cal lX acce table salts of said

GABA agoni gazaﬁagféan ISPEPIQRKaZiNgy isopiageieryradl ¥idazinylf or use in

the conbi nanroFymjazlahamraewﬂdb%yl mmppmmmyl aaaﬂamn@diﬂwyk' tS Of this
i nvention i nc

entin abi ne, 30 | anotrjgi ne,
. car bam&2epit Wézol?Wﬁgﬁzgf@tpé" azglopy: &j@gWh 'SOHZGWPWQ@ZWEQ%W“@%RJOPVﬂdaZlnyl
phar maceut igpal | y accept abI e salts of said GAGA agoni sts and sai d prodrugs.
A particul arigy preferrq? Urﬁ%qgoni st for use in tﬁ'{ conbi nati ons,
- phar maceut iSBSATC 5AREIATY spRstityted a%eRt fortivabeve i e defipition of s varighles of
pregabal i n th@.ccﬂﬁpbijhugoﬂhﬁﬁ@@fl or a pharmaceutically acceptable salt of said
pregabal i n or s ru WO 021, 137 PCT/ 1 BO1/ 02213 Anot her
particul arly pr Br@'ﬁpd%yﬁlfgrtusg&thgggm iRafiqns, ageiticahs |
phar na@sut iw&ipoﬂmpmethoﬁﬁl 8hd Rid GFAiS invBAtioni dré crhpdunds of Fu@ilila DEF the
gabapentin (Neurontin), a prodrug thereof or a pharnaceutically acceptable
salt of said gabapentin (Neurontin) or said prodrug. 5 DETAILED DESCRI PTI ON
OF THE | NVENTI ON The conbi nations of this invention conprise tw active
conponents: a GAGA agonist, a prodrug thereof or a pharmaceutically

acceptabl e salt of said GABA agonist or said prodrug and a SDI, a prodrug
ther eof or a phar ITB.CEUtI cal I y accept abI e salt of sal d SDI or sai d prodrug.



IS synonynous with the term"y-am nobutyric acid." These terns are used 15
I nt erchangeabl y t hroughout the description and appendant cl ains The GAGA
agoni st s woiot/abiee for use herein include, but are not |i mp@EdBogo22031SCi nol ,
progabi de, riluzofe, bacl ofen, gabapentiis- (Neurontin), vigabatrin, valproic
acid, tiagabine (Gabitril), lanotrigine (Lam ctal), pregabalin) phenytoin
(Dilantin), carbamazepine (Tegretol), topiramte (Topamax), a prodrug

t hereof or a 20 pharmaceutically acceptable salt of said GAGA agoni st or
sai d prodr Ughmddiat&l plecbding paragriphesrobiugs fessof akt ph&rthdceutidatly acdeptable i ght  of
this disclosure that other GA&A a onﬁts ﬁre,al so useful in the

conbi nat i ors@lts ghsA ungds AN SAE QAU WNEIGEY hods and kits of this

i nvention. Xhes &dvaleat bnaSodicatbbayir Ohglenacarseiylostibnailsdubsatuidssttorfeor t h i n
Schene | 25 hel ow. VO 02/-&3 Png 1 BO1/ 02213 -23 Schene 1 F O H\~ ~ _ O
a -~ ~ ~ oPMRViRyeryl GBTPORE I Bé&épﬂ k{ppengyuAnc ~ ~ OH ~NHz baci ofen o |
*HO-O O%sgaha%qgm-i(@o.l‘@)amymy]p N Ovalproic acid CI C N~ ~ ~NHz ~N NH ~

D oL 2 ARk BT ek ey ey AR Bousdyamzeri ne
quinazolyl, quinoxalyl, furanyl, thienyl, indolyl, benzofuranyl, benzothienyl,
benzoxazolyl, benzothiazolyl, furopyridyl, oxazolopyridyl, thiazolopyridyl,
thienopyridyl, furopyrimidyl, thienopyrimidyl, oxazolopyrimidy! or thiazolopyrimidyt;

10 and
said Ar' is optionally substituted as set forth above in the definition of the variables of
the compounds of Formula .

Still more preferred SDIs for use in the combinations, pharmaceutical
compositions, methods and kits of this invention are compounds of Formula | of the

15  immediately preceding paragraph, prodrugs thereof and pharmaceutically acceptable
salts of said compounds and said prodrugs, wherein:

R?is hydrogen;
R* is hydrogen or methyl;
R® is methyl;
20 G, G'and G?are hydrogen;
R® and R are each independently hydrogen or methyl;
R® is hydrogen.
Particularly preferred SDis for use in the combinations, pharmaceutical
compositions, methods and kits of this invention include:

25  R-(4-{1-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-{4,4bipiperidinyl-1-yl}-pyrimidin-2-yl)-
ethanol;
furo([3,2-c]pyridin-2-yl-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-3R,5S-dimethyl-
piperazin-1-yl}-methanone;
(4-chloro-furo[3,2-c}pyridin-2-yl)-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-y{}-3R,5S-

30 dimethyl-piperazin-1-yl}-methanone;
{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl]-3R,5S-dimethyl-piperazin-1-yl}-(4-pyrrolidin-1-
yl-furo[3,2-c]pyridin-2-yi)-methanone;
{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-3R,5S-dimethyl-piperazin-1-yi}-(4-morpholin-
4-yl-furo[3,2-c]pyridin-2-yl)-methanone;



N\ SHOM /~S Otiagabine O- . OO ~S~NHz 'O~~~ " -Me O: O Me~O
topiramate Me The GABA agoni sts disclosed herein are prepared by nethods
wel | knowp bxatéose skilled in the art. Specifically, thepéohbkaw2mg patents
and patent applications, each of which i4g- hereby incorporated herein by
reference, exenplify GAGA agoni sts which can be used in the conbi nati ons,
phar maceuti cal conpositions, nmethods and kits of this invention, and refer
to met hods of preparing those GABA agonists: U S. 3,242,190 (specifically,
nusci nol ) ; ddr&S1mkn Sxyis- Hihlew]-8R 5 SRIrBeRILsisarazind1 Ji)-ikhidaZ6] 1388
(specifi cal{l }%ri i 8(%1(}2) ; yEF%WS, 47%1, 548 (spec?fi cally, baclofen); US.
4,024, 175 (BPEEIT2-yametane®bapentin); U. S. 3,960, 927 (specifically)

- Vi gabat ri Nyroks Scipyrdin 2\ G REFdFdxG Kty pykimiR %}QR,’SSJdiﬁtett‘i’yl-GOZ,Oﬂ
(specifical Iuyﬁ3 I_a]r‘rll?t ri gi&g‘?[; % g%G,%Z&@ff(speciy ically, pregabalin);

U.S. 2, 409,pitragzindadmeteandng; phenytoin) and 5 10 WO 02/. 13762

- PCT/ | BOb/ 0223 1Ry dkxy-etty)pyamiditia {8 2road- bisthy¥-pipbrRRineanBdrBoxyliy/a&igr oi ¢ acid
is prepared %_23 diafs}/cl gg‘edrﬁli)ﬁﬂjCarraz ygt al ., They{ggi e, 1965, 2)8/, 419. Any SDi
may be used®YHYiNohd é§terit he active ingredients in the conbinations,

phar maceut '&@LURQ%Fb?(Wétt@ﬂspxriﬁﬁﬁm-@ﬁ-m-Hiﬁeﬂﬂy@bipbl*éﬁinbf‘lséa'#ﬁé ieggat i on.
Conmpounds 5 of the Fornul'a A, above, may be prepared as set forth in U S.
5,728, 704 haeBw-Ryrgin-3yigstr578. 1 n general the SDIs of Formula | of this

i nvention cap-BR-HBKyRIhINERRHRS-yINPRCES- HitfctiiAlBipBfagmesis arbsRdi¢acidn t he
chem cal arts. SDfs of Formula | of "'this invention are prepared as set
forth i'A | Mreheramyodiat-Ygsert Application Publication 10 Number W00/ 59510,
whi ch i s i ncolRARIRHRSyRHYBLriRMIN-EYF2RBRdimethyibibbra2ife1eeREeUy RS Hcil hat
certain of tl(l%e( GA@ aéoni@tﬁg and Sj[%ﬁs used inygyﬁg phar rracegc?!iycal

conposi t i orfsMelutpisgin-3mesieri s of this invention contain either a free
carboxyl i ¢ @ghds 5 (1R- o?&yaém'yme;? iNRAR-4- 2406 8-dPhethyMpipehidiA-¢4f)-ast ruct ur e.
Thus, this (Fﬁvgnf({f‘ E)n i}flcl udes p}g!r mce@iﬁ?l y acc)re"%t%bl e s'gl}-ts of those
car boxyl i c thiepien-&¥l-arepen®nae groups. The expression "pharmaceutical ly

accept 41 © Sk B S5 it PRALIRES AR PR ERY AR B slypddi i on

ceutica acceptabl e cationic salts. expression

" phar naceutstafiohy- accept abl e cationic salts" is intended to define but is
not |im tedg o guaingsd -5t o irhidFes-al-3R &t -SperaSifdi-ym and
potassium, a kgi.}(i neectea)[?’tﬁheﬁ?r,et ?{F @a:ﬁ?'J gh'( g:%% f(:}'al c?ﬁrenﬁgn@p?rraagﬁesyﬁn) ,

al uni num saVtigudig-yYiaWamlim sal ts, and salts with organic amnes such as
benzat hi ne {RM4Na-@inh8rzyrheh-RERI-BFi@n-2-yHiEr 5SRiméthRlpiraim iy e,

et hyl enedi am ne, mnegl um ne ({ Nnet hyl gl ucam rie), benet ham ne

(N-benZ9 p IRYFBNdiR R Ldi ethyi ami ne, piperazine, tronethanmine

(2. ami no- 2y dr crygrtiielinyLado. BLARARESIbEHAL- B idh A% pibBaANALRSS! on
"pharnmaceutical |l y-acceptable acid addition salt’s” 1s i'ntended to define but
25 is not |PYAMidiy2yb-ethapRlsalts as the hydrochl oride, hydrobroni de,

sul fate, hyer R SulstFt SiperBRRS AASRImIdN-ALALRIS S ARSI pferazin-1-yi)-

di hydr ogenphosphate, acCetate, succinate, citrate, nethanesulfonate
(mesyl at e) _péfﬁﬂ"dﬁl‘?d')t?éh?é@bl fonate (tosylate) salts. The

phar maggut '1@{4]-QBR?381§iﬁ{eﬂ'B§-ﬁ-[21@iﬂn8ﬁiyﬂinﬁé’ézbﬁ1-9|§-F§$ﬁﬁ6ina@9l]1bi§br%zﬂf1-§l I's
containing free carhoxylic acids may be readily prepared by reacting the
free acid fde'Fﬂ'%z‘(ﬁ)'elﬂP?é‘_OGAGA agoni sts or SDis with an appropriate base,
usual I'y OnelReQI!J{3R<’,JBS‘»i&i'netﬂ_y{Mx?z-(EOméﬂyVi?rﬁ&azof[Y-pf)-WﬂimiEMﬁ]—ﬁibéra%ﬂm-VIEU ,
hydr oxi de, sadi um net hoxi'de, sodi um et hoxi dé, Sodi um hydri de, potassium
met hoxi de) RYEG¥EPYMENAIPbxi de, cal ci um hydroxi de, benzathine, chofine)
di et hanol a_nnm@{4@4@2&%&&3,@@@&6@_nm&ﬁmialﬁ~4-yT]tm§§Jldhnétﬁyup$&££a&4- by

concentratiqgon to dr_éness or by addition of a non-solvent. I'n nany cases, 35

.salts dPe piRYEMidN-¢-vhredhaPbd by mixing a solution of the acid with a

sol uti on of1rRa(4-{a\pQisblopyilptodPszin-h BO-pyrifftiird3i)-3r0s slbihdetiyR Blpefadin-1-98- t he
ration (e.g., Ssodiumor potassium ethyl hexandate, nagnesi um ol eat &),

- enpl oyi ng g)ygquygg»[yl)(eéna@p[; et hyl acetate) from which the desired cationic
salt preci niﬂ-@-m5snain@@rmigﬁfeh@r-w(métmbaé@émbuyl):gm;sjmarzmtz-gp and/ or

addi tion of .a ngon _sql vent he pharmaceutically acceptable acid addition
salts of Gﬂ@?r%ﬁ)‘ﬂw&@’"@l‘d' eH&APhi ni ng free anine groups may be readily
prepared by reacting the free base form of the GABA agonist or SDI with the
appropriate acid. Wen the salt is of a nonobasic acid (e.g., the
hydr ochl ori de, the hydrobrom de, the p-toluenesul fonate, the acetate), the
hydrogen formof a dibasic acid (e.g., the hydrogen sulfate, the



10 succinate) or the di hydrogen formof a tribasic acid (e.g., the

di hydrogen phosphate, the citrate)) at |east one nolar equival ent and
usual |y aveowo/aa7cexcess of the acid is enployed. However, woenpemebissalts as
the sulfate, the hem succinate, the hydt®&gen phosphate or the phosphate are
desired, the appropriate and exact chem cal equivalents of acid wll
generally be used. The free base and the acid are usually 15 conbined in a
co-solvent fromwhich the desired salt precipitates, or can be ot herw se

i sol at ed by Re{@+4-g4ietioxgB-rasiyidn , 3Eltdain-2ryl)ER, BSakmethyipipsnazin-Tiyl- expr essi on
"prodrug" refers to cgggounds that are drug precursors which, follow ng
adni ni st r aPYIRAFeYERNPhe drug in vivo via some chemical or physiol ogical
-process ( e1g-j4-[a(peihetBon155]mazib2oeiR, 58airméRyRdiyssazih-d gilgytimidih-or 20

t hr ough enéyqp @gtLon is converted to the desired drug fornm). Both the GABA
agoni sts a 9eA8h s used in the conbi nati ons, pharnmaceutica

- conposi i onR-{4qB{hethdxpbandthyls1,86)tliduirs 2y 8RB S-dimatmy-piperazirepgl-ed as
prodrugs. The %#@fa%a&{onrof prodrugs is straightforward and may be

achi eved uSYHHMet W66 | known to those skilled in the art. Al such
prodrugs anR-Mia-4-Bobfopocepeetiai-[ 13 5)trazmel-pirBRES dindthyppiperriaeuyil-cal
conpositions, HEtgﬁ S anq_kits of this invention. The chem st of ordinary
skill in t REMAIN-ZYENERAly + ecogni ze that certain conpounds within the
scope of t ARS(4i[BR BBLdiMBthoRA(Lphehlyl-I B, 3]RidEiAPj-Sipérakim1-yil-SyrimidiRatyljan

equi libriumexists between two isoners which are in rapid equilibriumwth
each of'fer 8M&"®lonmon exanpl e of tautonerismis keto-enol tautonerism i.e.)
H O O 30 NtR-{4Y¥(DRYdrdAethyPEImdtRERAL A 251 Biazin®-JixsRBEIMethyiqsseazinds whi ch
can exist as tautoners jnclude hydroxypyridines, hydroxypyrimdines and
hydroxyquiM@PWH@QWE¥Y@EVBBQaaneS wi Il be recognized by those skilled in
the art. AhR-{a%ku-tsapﬁogws-m‘bxydma,enmtﬁbgnsﬂs&amdtmrmdmwnyq-hi s
invention. 5 The cge st of ordinary skill in the art will also recognize
that certaPHRiGRFURELARPY hi n the scope of this invention can exist in

Zwi tt enb onhR-(E-isbp@pyl-[1 BEHtrigA-R)BRCSSRPEIRN-piefd - -y By sAildime2-por t i on
and a carboxylic acid portion, which, depending upon the pH of the

sol ution, M%?ﬂE%P%t as a free amne and a free carboxylic acid or as a

zwi tteri on1Rq4sp¢1(zpbthy|teﬂ-n@mdxy-[1,3,5maztmm?ﬁ>spk,533difr@w-aiperb9in§mpnl umion and
t he carboxgllq a0|@ |@ deprotonated to forma carboxylate ion. Al such

zwi t t eri onBYHPIEINT 261880 n this invention. In addition, the GABA agoni sts,
prodrugs t hrye-(@edinktpyPeaidn-Z-a)-LR 63c@itRtPbiseint SyIP ySmidth-£HRA
agonlséﬁ ag&@s@!d prodrugs used in the conbinations of the instant

i nvent fon "¥ccur as hydrates or solvates. Further, the SDI's, 15 prodrugs
t her eof andrREA-M-tBERRID YERthY-6atEBYPRAMRIE24/1)-2RES-8iiethyBRliperaainc-gipi d
prodrugs used .in tgg éonanations of the instant invention may al so occur
as hydr at eBYBPdiB-Yielandls,i o hydrates and sol vates are also within the
scope of t hR-{i2RBSidimethyie(4sia2bi]frigzol-d aiMp girBiIRRAGIE- pipaRtizih-1-yNyragitinyi ty of
the SDIs uieﬂﬁ%n t he 20 conbi nati ons, pharmaceuti cal conpositions, nethods
and kits of Y@ Phyent i on may be determ ned according to procedures well
known 29 t hRgs$-[4d b-direkthyt-piiveidard-yIRRR 6%adiinethyl-pipbiaziAs -AEbyrinfdiA2-yiln commonl y
assi gned Ig%gaaational Pat ent Appl i cation

1R-(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-y(}-2R,6S-dimethyi-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;
1R-{4-[4-(2-hydroxymethyl-6-methyl-pyrimidin-4-yl)-2R,6S-dimethyl-piperazin-1-yl}-

30 pyrimidin-2-yl}-ethanol;
1R~(4-{4-[2-(1S-hydroxy-ethyl)-pyrimidin-4-yl]-2R,6S-dimethyi-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;
18~(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl]-2R,6S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;



Publ i cati on No. WO00/59510. Met hods for determ ning the GABA agoni st
activity of the GAGA agonists used in the conbinations, pharmaceutical
conposi t iwoaM4smehods 25 and kits of this invention are waldr/iisoguwrziand may
be achi eved by follow ng the procedures-18t scl osed, for exanple, in

, fanssens de Verebeke, P. et al., Biochem Phar macol . , 31, 2257-22fil
(1982), Loscher, W, Biochem Pharnmacol., 31, 837-842, (1982) and/or
Phillips, N et al., Biochem Pharmacol., 31, 2257-2261. The above assays
denonst r at i HA-l4h@-abfybpyrimidindisy)-2R, 6 Siliraethplknipkrazis- 1 ¢y eysmidirgQ-ygn d

phar maceut i Cﬁﬂ rt%@Accept able acid addition salts of said SDIs and said

pr odr ugs, agoni sts, prodrugs thereof and pharnmaceutically

-accept abl e tRS{4{PBR- R'dey%B%ettgl)-rp’yammwaMl]-QRi,ﬁS—qhmedTyuglpeiazmt-hgl}-t r eat nent

of diabetic_ co I|c t|t al so provide a neans whereby the activities of

t he corrpoun%}g'"B 12FM ?ﬂ%ntl on can be conpared between thenselves and with
“the actisvi t(i4qa [2{ 1R hidroxykethylRpyripniginuwiagis3R, SS\EneiAyfipessazikeC-WMEmidinidiR-21 3 - 27
The results t hese conparisons are useful for determ ning dosage |evels
in mamal s, WB Lﬁ:ﬂeng humans, for the treatnent of such di seases. The

ef fect of a1ml{mrzmdkmeﬂﬂMQEmmﬂidiihelnyiwﬂmidiM—ylg-pme@&(ﬁm-gﬂ;upynﬁmtdiramd a SDI
of the pres i nyention may be exam ned by using one or nore of the

publ i shed 5 r’r%tB o\s{ of diabetic conplications well known in the art. The
pham-aceut i tRx(4- Winﬁétw [ 4-triethybpipemain-1-yiy-pyrinidin-dayiEpipenazinelslpr | y

useful for the EE bon of , reducing the devel opnent of, or reversal of,
deficit'9 i iP% ﬁ'gqu[))'é qr@h found in diabetic patients, and therefore are
parti cul ar [4R- QSWS dimetiye442-¢02 Anmdzob i -yEpyainedinc-yhepiperpzittyyl]-pirinddinay be
dem)nstrater?g %r exanpl e, by neasuring markers such as nerve 10 conduction
vel ocity, lrethangi i tude, quantitative sensory testing, autonom c function
testing and1Rr(lf{Alh[Qr(mRrhydroﬁmmg%yrirﬁrdudd-elq»zatﬁﬁ-@igml-pipeﬁahmﬁymescri bed in
Di abet ol ogi a, Cg % 92 5, pages 12-18 and 1994, Vol. 37, pages 651-663
may be car rAYSREREY)EN4Cher al, the SDi's used in the combinations)

phar maggut I’ﬁRi-t4 LR a-Sttyi-pipSrazih Il -yTpbyrivelginang]- 2R 6S-dirhethyligipdraaentyion, and
parti cul arlél cg 5 rs‘pct)und of Fornmula I, and their pharmaceutically

accept abl e gy wrStanal adni ni st ered at dosages between about 0.001 and
about 100 mp- t«g{ﬂdetw [2{4-triathyBintigi£01-1-4/)-phemidiresyipdipe rizird vy}
preferably fro é ng/ kg to about 10 ng/kg, in single or divided
doses. I—|0we‘\)’ F“ %’ q}i&qqo tion in dosage will necessarily occur depending
upon the 201R-pREiRi(2) m-dnhethylam&iabuacyl) b@infigint4-@R2R 8S-dimethpieigarazinas ponsi bl e
for adnini s ratio n .any event, determ ne the appropriate dose for
the indPvi d’L}a‘?yr ]-2/' )ét HaRL £ ol | owi ng dosage ampunts and ot her dosage
anount s set1R-p1-[2R, 63-diensktei-4-(4-morphotindes-£1, 8 Bltiaxin-2Hkpiperdzire1-gppendant  cl ai ns
are for an avg_ﬁaa E ﬂ_[rpa ﬁubj ect having a weight of about 65 kg to about 70
kg. The skif¥f! %é’ §8aN8her will readily be 25 able to determ ne the
dosage anourR-{4-@qyéimiettodyd-mathydi|xS)iriaph@sy)-2R 68/iimétay I siperatisiidg-t he 65 kg
to 70 kg ra (ﬁ i ba ﬁ_g u op the nmedical history of the subject. Al doses
set forth H& g\qﬂ he appendant clains) are daily doses. In general,
in acc@Sdarﬂch{Wt(h etdlmthbxwlﬂrﬂ,S]triazintmﬂ)-mmiﬂm-mtia¢1wlmﬁmidiﬁ t he
conbi nati o '}/'\F'P‘ar ceutical compositions, nethods and kits of this

i nvention e administered in a dosage anount of about 4 ng/ kg body
wei ght of t1Re{4s[2B} 8Sstimethybé-(4-plertyb, N1)triadtmy2-VIppipbrazin- B@)-pyirtiginkddy wei ght
of the subj c .0 be treated per day, in single or divided doses. However,

some vari atd 'n dosage will necessarily occur dependi ng upon the
condi tion orI’R-{4h[G (d4hygdroxymethylrigmethgiepyeichidin2e/18S-methyl-pipgrarisi- Byip f or
adm ni ratloncﬁ\nhl Iﬁ] any event, determ ne the appropriate dose for 35
t he |n VI RyEnicnyp;ylgthanpl parti cul ar, when used as the GABA agonist in

t hi s i nventire@-[4- (2-\1“@:1@231@61632 d?ﬁﬁﬁdl@@&l)@téthyl&ﬁpﬂéﬂg&%#ﬂyﬁnﬁduh-b—yl}e dosed at
about 300 r%z)g Q. about 1200 ng per day; gabapentin will be dosed at about
a

- 600 to 3600 per day. It will be recognized by a skilled person
t hat the fr1®{4b[45(2—hfydnouymethyj{awethslewnnfldm-myl)GﬁS triathybfiiperazieABA]-pgoni st s and

SDI's may b ed, | his invention. 5 Calculation of the dosage anount for
t hese ot he%"#{(a)'ﬁ%sylg?th?'t\oz free base formor other salt forns of a particular

GAGA agbni stR-B+(3SBhethg-demsizdig]Sxebjoyndin-24yépipenazipet-yIppyriniidineR-#]-etharoly at i o
relative to the nol ecul ar weights of the species invol ved.



For oral adm nistration a pharmaceutical conposition can take the form of
sol utions, suspensions, tablets, pills, capsules, powders, and the I|ike.

Tabl et s &Qo®easmbeni ng vari ous exci pients such as sodi um cingmIBe1/0283 Ci UM
carbonat e and cal ci um phosphate are enpl2gyed al ong with vari ous

di sintegrants such as starch and preferably potato or tapioca starch and
certain conplex silicates, together with binding agents such as

pol yvi nyl pyrrol i done, sucrose, gelatin and acacia. Additionally,

| ubri cat i Ng1RELESmethyY-a%aZOrN 6 Dlpyritintaeygpideeazis-0yl)yyrimidin-4yll-etiahal e 15 and
talc are often ver¥§useful,for,taQIettin 1§Hr§os%ﬁ. 5ﬁ|h9n§P”p05iti0”5 of a
sinilar typHRi-ESmelvisfgHipgerinZsy-pinetazi1 Y-yl gIEeh | | ed gel atin
-capsul es; pfﬂ@[d—?%—ﬁﬁe@tﬁﬂl—ﬁ,:S,Sjtrihztrm-ﬂ)-G_Rmmtﬂemyl-ﬁbemzhmc-ylyp&eirﬁidim%se or

m |k sugar as well as high nol ecul ar wei ght polyethyl ene giycols. Wen
aqueous susﬂbﬂ??@ﬂs andlor elixirs are desired for oral admnistration, the
-conpounds Oof RIA[3R 58 RNSthAL-@atiethd-6cshEaiie 3, Slirabin20yvpipéragia-1sweet eni ng
agents, fIavoang,agents, coloring agents, enulsifying agents andl or
suspendi ng MR¥HTEI-ay@achs such diluents as water, ethanol, propylene
glycol, gl yeeud-p-@nsclprdpyta, 3, 51tiazie@of)-3R 68 Airdethiieissrbzin-Thé-pyamidimat | ons  of
this invention my al so be adm nstered in a controlled release formnul ati on
such as a st@V@E@éase or a fast release fornulation. Such 25 controlled
rel ease f or yriatd-@bsycRirdpyr 18 hiariRt2-ARER 86-difiethyi-okyeratinaryiRmyimitin-g+ epar ed
usi ng nmet hods well known to those skilled in the art. The nethod of
adninisiQaIwbﬁmﬁPWI be determ ned by the attendant physician or other
person ski | {rqai41(4 &r8inwethyi-pf 8 Sliric2in- an_,eas-me@fyl-pibsraam-ﬂppyrmmmd| tion
and requirements. The combinations of this invention may al so be

adni ni st er ed-PHapRlr enteral 30 form For parenteral administration

sol utions i{R3e mﬁoﬂﬁ_@iﬂ%s%én)mﬂ.3.B{tr@é&iﬁﬁ@-vﬁ-zmwwh@ﬂ%'l-ﬁpﬁminfﬁan be
enpl oyed, as vell as sterile aqueous solutions of the corresponding

wat er - sol ubybryignidis-2-dhethanRfueous sol utions may be suitably buffered) if
necessafy, M-W@-Meﬂfékﬁs%éth@@hefﬁyﬁ?ES,S]ﬁ‘iéﬂiﬂfzeﬂ)-BR,@!SOCIIm%tW-@iberaziﬁ-ﬁl— ci ent
saline or glucose. These aqueous solutions are especially suitable for

i nt r avenousy-@aimiginrZayiheledndly . subcut aneous and intraperitoneal injection
purposes. f {R-t(il[ﬁﬁs-\ﬁ%é)(ﬁ{/l&zﬁﬁ?rnaﬁwgi,@%ﬁ@ﬁr?-éfyl)=p?&r§z€hﬁlﬂ%ldé/ﬂmidiﬁ-h@l-Sf[ erile
aqueous nedi a enployed are all readily obtainable by standard techni ques
mell-knomn.@@aWHbse skilled in the art. Methods of preparing various

phar maceut i ?%-{&@Da&wﬂpymﬁiainm-}rlblzﬂ*,sgf-aiﬁieihyaﬁpéﬂa&inw-ylpﬁiﬂnmewzqa}n edient are
known, or wi || be apparent in [ight of this disclosure, to 5 those skilled
in thismhrt@hﬁﬁFméxanp!es, see Rem naton: The Science and Practice of

Phar nacy, !\/ﬁ-@ﬂ-{ﬁ’q@-'ﬁl'-%h%/dj}gxycétﬁ'?lﬁ-ﬁ}’rimiﬁﬂsﬂ—ﬂmR,Bsfdimétﬂyl!fpi;ﬁé}biihﬂfyl}( 1995) .

Phar maceutical conpositions according to the invention may contain 0.1 %
95% of the_@ﬁWﬂ@U %eWPWFW?s invention, preferably 1 %70% In any event,
the conposi iRQﬂ[@§4—ﬁn@frﬁN§wﬁéthﬂf6-;§r@n9ﬁj ,@prtrﬁazﬁtzymes-aimm-p\?eraainquant ity
of a 10 conpounds) according to the invention In an anount effective to
treat the cYhRN¥gR-2¥l-ethavdise of the subject being treated. The two

di fferepd t _CGﬂﬂq%ﬂﬁ-h?érokﬁg&yi)ibyﬁﬁfdin041yl}1_2R,SF%iMEﬂﬁﬂﬁbérbfihqtylﬂﬂpﬁhﬂ&thf_nEOUS| y
or sequenti a I N any oraer or as a singl e, al ceutl cal conpositlon
corrpr?si ng ﬂ)ﬁ%ﬁn%{hbs' - 1Bd'tyﬁT%Y'egystﬁ’éfg'@Pdi"gﬁ‘éf']'ggzﬁﬁéd'mfﬁ‘yép'ﬁg%zl"he
present i nveRfipgrmiins231)-c&5HPBE brddhifs thetbéiiada pharmdiRuticaip hoguptabhf sditse

di sease/condjtions descri bed herein with a conbi nati on of active

i ngr edi ent sChIHLIPTRRINGR 2B ARIAPLCBIIEd separatel y, the invention al so
rk elt ates to comtoi Mopr&ﬁﬂ?ér@t;ﬁeféhéd sal‘s_etut lixseah tmlgtﬁrhétioﬁm:hgg?&demi@r? The
it conprises twy separ rimaceuti cal. conpositions: a , a prodrug
t her eopg‘g)r ﬁo’B?%ﬁ'tPQEéUFﬁgegﬁg'@?@é B‘(%P'é"‘ggﬁdﬁ' of said SDI or prodrug and
a GQGéA g%onhRl{éf-[tﬁr(%-ﬁlﬂﬁél?llpbﬁh[?ﬁlu- y-za,asb@mmepibér@aihl1yy1}a§ﬁm¥uiﬁ-lzl-w}- salt of
sai agoni st o u e Ki onprise ont al ner for containing
t he separ at gt?‘% osﬁ'k)‘{)'gas'{zé(gBﬂ‘yggoxé'e&Wﬁipgg@'dﬂb"?'yﬁ'gﬁfﬁg'@"@ﬁ\ﬂ'ﬂgﬁap&f1|'
pﬁc ket . Typyuppyrirmdmkmylbcém?ﬁ@,rrrkpRi{s?&(zwde@@hmrgl-Bwetl?Mymdmmm-eatesaﬂ of ]
t he separate_cgnponents. e kit for S partic r vant ageo en the
separ at e 25S'E‘l?ﬂg}gﬁ@ﬁfaf'”ﬂ'&ﬁ]‘ﬂw@'gwgﬁw ethﬁ'?é?’ni st eﬁb@ﬁ%—lﬁ?ﬁ-ﬁy@?}iﬁﬁsggge
fornms (85 0. pyrmidin-daylH2R8Sadwnethglpiperasin-1adipyrinidie-2atl-attiandt; f f ensng-(44age
intervals, or when titration of the individual conponents of the
conmbination is desired by the prescribing physician. An exanple of such a
kit is a so-called blister pack. Blister packs are well known in the
packagi ng i ndustry and are being w dely used for the packagi ng of 30

pharmaceutical unit dosage fornms {tablets, capsules, and the like). Blister
packs




generally consist of a sheet of relatively stiff material covered wth a
foil of a preferably transparent plastic material. During the packagi ng
process rneoesses2are forned in the plastic foil. The receysaashayrii he size
and shape of the tablets or capsul es to2hpe packed. Next, the tablets or
capsules are placed in the recesses and 35 the sheet of relatively stiff
material is sealed against the plastic foil at the face of the WO 02/ 37Q@x2
PCT/ 1 BOL/ 02213 -30 foil which is opposite fromthe direction in which the

r ﬁC €sses Wy R-br'fyafd%?-‘éthyﬂspyﬁmfdﬂﬁ-WyI]-]?Rtﬁlsadlh@ﬂiyeb@emzngayll}‘;pyr?ﬂdmgayl);eaI ed in

t he recesses bétwee tic foi r.ef.era

strength of® '?QRS’ 'S héZ‘l-f é’%ﬁ@ﬁwmg'"ﬁpé?gg@#éf @e{l}nyl-@%gﬂp PR 'lcpyﬁx%‘ﬁ" ?e nmoved
-from the blyysdtRandmack by 1Rsr(uqh{zcﬂwhyurw-ahﬁ;spwnﬁdm-ynm Ssmﬁetayl 5

wher eby an openlnq Is formed jn. t

e sh | ace of the ess. The
tabl et or EHKEMFRTYHEPYIRIN-BY)EHR0Ed vi 4@%—@%&%%&‘%%*’3’%)5'%% @sirabl e
"to provide ar 5EiERRth pﬁbe@&whglppyﬁmudﬁ»m h)-etHanbhe, TRA{A2R, esmnimm;amext to
the tablets or caps

dwith.th f t h
ogi men whiTeHPRR- Mot SO RS S YOI U oLoRt o (B WIRRBERd 10
Anot her examaémypiL M&hetﬁyxrﬁmaaéﬂn &Uyﬁ -py ﬁnmrcaiywbefazm-wl}wnmlmw)car d,

e. as follows T

l\/bgday, Tueshpngl. 1R"{4e[128 SSCQ'W@V‘Y%‘agt@ %W@Z%-Wﬁ‘ﬂfrgﬂﬁ%“db qurezubél—y eadl ly
apparent. Ayrifdin-g-yfiQsfanogan be @R%#M@(WW@&xﬂthﬁWMh@nWyl}sm6Ra| pills
or capsul es to be taken on a given day. Al so, 6(2&4 éreol@_e of th&( can
consi st!0of dangthylamqu;@aa-ﬂ-y&a%&d@ M)Teéhaé’oﬁal 1R-(4 ARREEZERETagoni st
can consi Styy ﬂiﬁmcﬁr@#%@h é@%@tr@l eﬂbefaemsw%ymﬁndwzﬂ) éﬁéﬁ@ TRe4qZRBEY al d

shoul d reflect th I n peci fi ¢ enbodi nent of t he |nv§nt|on

di spenser d’ﬁﬁ?'@h‘eﬂ%‘& "ﬂ?tg‘)de’ﬁ@éz@ﬁewh@frwd'ﬂﬁs)ébp'%éz'ﬁ'ﬂ‘V&Rynﬁﬂd'" Whe order
of their I|nkemed UHR{4-j- @t@w Ey( [ﬁ’rsej]@éﬂhizwn -ﬁmgsidﬁrﬁétﬁﬂfﬁﬂ:feréﬁn#%l pped

V\nthanem)ry aid, so as facil |tate rrglance W th

regi nen. AmYERidipRylsthangkh a 1ﬁ'e{ﬁdf‘§§4 Srdimetgyld1 'ﬁ”&ltﬁ% - %%ﬁ%ﬂé?etbw ch
i ndi caygs tp%ré\zhmw wf.mfaw izyl}iémsn t hat ha&Rtmn(ﬂhﬁm@a%ylmbh r

exanpl e of such a mem)r%l__‘,a s a atteri owered mcr y coupl ed
24

with a |iqdl-d-Fggegmy @%‘Gtma@f‘ PIRSFAZA)- @W’ﬁﬂé\’zﬁliﬁw&m%ﬁ% [4f(6T
exanpl e) r eaélRoQué- n{e%x%étﬁylt[métsgﬁlﬂﬂnJZWZQeslchfnéiﬁ?%lﬂéaézl _taken and/ or

rem nds one when the next dose | d "be under st ood

that t he i rW@‘Fi‘!q'fbﬁ'Yl}semﬁS‘Pl li mi t etR{BI2RES-gimathyidrGmetid bt sltrazn-dlicr i bed
herei n, ;orﬂéi' |n-\16w]1d9Hﬁuoﬁm@J99&ﬁamd amdi 1RQAYA-2NS ABdhelifyi-TRgEzo lylyout

departl ng omthe 'spirit and scope of this novel concept as def| ned by the

f ol | owiAg PVEMidin-4-yIaB, Qﬁzﬂ'H!WB'EP'P@'B’Z!“B‘OX'}'Bﬁm'Q'"'%)ﬂ)'&W% 1. Arodrugs
phar maceut iggatbofCaHihatrhacitichBEIptablE salts®df s&Ab calﬁﬁétiﬂds%d%aﬁﬁﬁﬁirﬁ%m' st, a
prodrug thereof or a pharmaceutically acceptable salt of sai agoni st
or said prodrug;Prefeged GABA agonists for use in the combinations, pharmaceutical
compositions, methods and kits of this invention include: muscimol, progabide,
riluzole, baclofen, gabapentin (Neurontin®), vigabatrin, valproic acid, tiagabine
25 (Gabitril®), lamotrigine (Lamictal®), pregabalin, phenytoin (Dilantin®), carbamazepine
(Tegretol®), topiramate (Topamax®), prodrugs thereof and pharmaceutically
acceptable salts of said GABA agonists and said prodrugs.
More preferred GABA agonists for use in the combinations, pharmaceutical
compositions, methods and kits of this invention include gabapentin, tiagabine,
30 lamotrigine, phenytoin, carbamazepine, topiramate, pregabalin, prodrugs thereof and
pharmaceutically acceptable salts of said GABA agonists and said prodrugs.
A particularly preferred GABA agonist for use in the combinations,
pharmaceutical compositions, methods and kits of this invention is pregabalin, a
prodrug thereof or a pharmaceutically acceptable salt of said pregabalin or said
35 prodrug.



5 b. an amount of an SDI, a prodrug thereof or a pharmaceutically
acceptable salt of said SDI or said prodrug. 2. A pharnmaceuti cal

conposi tiwp oefizekai m 1 additionally conprising a pharmacewarembly2213
acceptabl e vehicle, carrier or diluent.-23. A pharmaceutical conposition of
claim2 wherein said GAGA agoni st 10 is nuscinol, progabide) riluzole,

baci of en, gabapentin, vigabatrin, valproic acid, tiagabine, |anotrigine,
pregabal i n, phenytoin) carbamazepi ne, topiramate) a prodrug thereof or a
phar maceuti cal | YAﬁétﬁ@rpE;é\'hblﬂar?/ablbféiﬁedS@ABA@@‘hlsmgﬁﬂIusé i thes Tothbimatios)g. 4. A

abapent | . PHEGEHINGS, ComRRtoNG RERogRERy St O i THEDISH: Ro SBbeS I rat o
-and 15 pregm&kdn"ﬁn@)a PRElrg thé}@éﬁ%? Y gh%nﬁ@@uﬂ%l@uéécﬁaiabhé aacedit shiie salt

of said GABA agoni st or sal d prodrug. 5. A pharmaceutical conposition of
cl ai m 4 whegafiapentin (NeamBtin@oasid pradsuger egabal in, a prodrug thereof or a

‘phar macgut i cal | v accept BEH’KIL&%‘6E%RWI€NR5§%E¢NVE§W9§3' d prodrug. 20 6.
A pharmaceuti cal conpos agoni st is

gabapentin, a prto canbinatioss bf this inveptier campriseitwa BLiveooppnens:a 6ABA of said

gabapent | 1 Slonk Bl DnBRATRSH, boGABRR Bl Cl i 2
t her eof or @qmisaoma)dapltudnml dng aBRleca Peitiug theteof of a pharthaceutisalind or sai d
prodr ug. Whgl.ehlbicRariof SSOSEY Lo, AHERLARNBIORYr Bbnh - X O RARS:

30 R4 and eac depen ogen,
hydr ox yH( Cﬁnﬂamalykwudempmamhmlo@brmccgmabléjwlatley¢armr o(rdlluann) al koxy;

G 5752 OGR4 ©

prodrug thereof or 2 pharmaceutically acceptable salt of said GABA agonist or said

prodrug. The term “GABA”, where used in the description and the appendant claims,
is synonymous with the term "y-aminobutyric acid." These terms are used
15  interchangeably throughout the description and appendant claims
The GABA agonists suitable for use herein include, but are not limited to,
muscimol, progabide, riluzole, baclofen, gabapentin (Neurontin®), vigabatrin, valproic
acid, tiagabine (Gabitril®), lamotrigine (Lamictal®), pregabalin, phenytoin (Dilantin®),
carbamazepine (Tegretol®), topiramate (Topamax®), a prodrug thereof or a
20 pharmaceutically acceptable salt of said GABA agonist or said prodrug. It will be
recognized by those skilled in the art in light of this disclosure that other GABA
agonists are aiso useful in the combinations, pharmaceutical compositions, methods
and kits of this invention.
The structures of the preferred GABA agonists are set forth in Scheme |
25  below.



R23 R24 R3 Rz8 , Rz~ R3f WD 02/-43762 PCT/ 1B01/ 02213 -33 R33 p-N\ B R32
J R39 N R3s R3~ N.~, Rao E R38 R39 N R3~ R4\ N YwRaa Ra\Ni Y R3m R4 ~N YwRa3
R3p i R33weN2M37édl R3z R3h HO R4z R4t ~R4ta JN R3k ,.,43 Y pc/@o1421R \
NxRaa (CHz) m (CHz) n R3n Ras/ N\ R31 Raz@3Raz R41 | R4l a R3i

Scheme |
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The GABA agonists disclosed herein are prepared by methods well known to

5 those skilled in the art. Specifically, the following patents and patent applications,
each of which is hereby incorporated herein by reference, exemplify GABA agonists
which can be used in the combinations, pharmaceutical compositions, methods and

kits of this invention, and refer to methods of preparing those GABA agonists: U.S.
3,242,190 (specifically, muscimol); U.S. 4,094,992 (specifically, progabide); U.S.

10 4,370,338 (specifically, riluzole); U.S. 3,471,548 (specifically, baclofen); U.S.
4,024,175 (specifically, gabapentin); U.S. 3,960,927 (specifically, vigabatrin); U.S.
5,010,090 (specifically, tiagabine); U.S. 4,602,017 (specifically, lamotrigine); U.S.
6,028,214 (specifically, pregabalin); U.S. 2,409,754 (specifically, phenytoin) and



RA~ Yt NR30 Y N~ ~ R43 (CHz)k or R3g N wherein said radical of formula
R~ is additionally substituted on the ring by Rs, R and Re; WO

02/ ~37f i y62F437601/ 02213 , said radical of fornula R3b ispratdiwas |y
substituted on the ring by R$, R9 and2&2~; G G and & are taken
separately and are each hydrogen and R6 is hydrogen, (C, C4)alkyl,

(C, -C4)al koxycar bonyl, (C,-C4)al koxy-(C, -C4)al kyl, hydroxy-(C, -C4)al kyl or
phenyl optionally independently substituted with up to three hydroxy, halo,

hydroxy 5 (8- 4£8)3bb8 (spechically’ tapitamete)( Valpfio atid Vs prepred’ds dlskipbeddin _
(C -C4)al koxy, wher I‘n salgl C -C41)al kyl in the def nition of Rs and said
( C~- C4) al k&AFaz gt Q‘hi HaPEni 6% A0t

Rs are optionally and independently
-substituted w tRanygDl mapib\éexséb B9 bAe ofRthe ablivefiBgradientears thei cosibiratioss)t | y

hydrogen or (C -C4)al kyl; or G and re taken together and are

(C, -C3)al k?h@ﬁ@cﬁ‘r‘gﬂzﬁgmﬂﬁs‘,“oﬁa ’%ﬁﬁo‘gza“gr‘@si’ ﬁﬁ/ﬁ&?’gm’@" -GOMRRENYS ar e

taken tggebhie FaRHUIA RS abdve; ﬁg{;&b?yé;ﬁaéu adsbt Rith iRU.S RE728)704amyier ngdr ogen;
n -

gisOorl; X_.is a_covalent bo C=NR )-, oxycarbonyl, vinylenylcarbonyl,
oxy(C~ 15 GB8P8I¢G1 enyl carbonyl, (C, - C4)al kyl enyl car bonyl ,

§
(Cs-Ca) al kenyl Ciﬁ#&ﬁ%}’él thd SDR(FEFoflIal bpthis IveRToRiie mEdd by Fmé@ebf onyl,
sul finyl-(C, -C4)al kyl enyl carbonyl ) sul fonyl-(C,_ C4)al kyl enyl car bonyl or
car bony| ( CMYEHAMACHIFEEERDITINM In Wit gy stB!?/P Qﬁﬂg’i‘éﬁ ké/flt'@?lyl car bonyl ,

(C - AA) al kylveronGré Ffé@med ds@2t fofthan lrfsiationaireatatt Adpicdtibh Fublication
C4) al kxl enﬁl car bo%g In the definition of X are each optionally and

i ndeper Ble ntNunbep §q5ﬂ9vtV@H°RAFt"PE°(RPV@tSdP9\£9WQZr3 $2yl) benzyl or Ar;

sai d vinyl enyl sul§ipBy recdafiz6@ kitht \CbAdih @ HeCEABAR bR dridesOrfused id e of X
are optionally substitutéd independently on one or two vinylenyl carbons
with (C - chiaimageuticakspmposiipnamethods @ﬁ/ Kits of fhin iRyenttensentaink gther 91 feegr bony |

in the def icBibbiyie Rld of 4 %eemrﬁiﬁagkdn% &3Pt of tHeCehdnilE REdBEE. YTHUL [ Aisup t O
three (C -C4)alkyl, benzyl or Ar; 25 R is hydrogen or (C -C4)alkyl; RBis
( C3- CT) cyclnyantiepl includes pteramcaytically @greriable salics] Ahaspl carpexyla Acidy or

substi §&1t €dmifel GrouBs.t OrHe ¥Rorédsit Bhafheufi@sly (deaptifle afts'=inludéy bdthl S 2
coval ent bond, Oxycarbonyl or (C, -C4)al kyl enyl carbonyl, then RO is not
(C, - Cs) al kypharmaeelfigallyapccaptable jagispaddiion s9itsaand | pRharmaagautisalyjaccgaiableal | y

saturated @gtidnid dakts. UTSeAbsipretis R "§ﬁarfﬂa¥@uﬁc§l§-ﬁc§ﬂbbl€%ﬁﬁtﬁﬁ@§al(s* BSntéidqonal |y

having up to four heteroatons sel ected i ndependently from oxygen, sulfur
and ni trog&hdefipe tut i eatdimited o syck: s as el molg! faltse (P-9-nBeBeRARL | v
partially E%géi@h)?@lkalfrlé' %(ét‘thsrﬁétﬂfs’ﬁl@geﬁ.f caitilimand mﬁaqrilégiaﬁﬁ,dammmem defls,

seven-nenbered rings, taken independently, optionally having up to four
het er 082 omemssnis salts.ndepeddlienWith Praamicniaming§e sucks Las tenzatbinex (b, or a

;;‘t ﬁ?’;'t 'eg ﬁ?ﬁf%&nﬁﬁrﬁgﬁg@g?@iﬂ%,r%i@ﬁaﬁdfaﬁﬁiﬂe,i BHBRAHSAREY mBlubdird (N

methylglucamine), benethamine (N-benzylphenethylamine), diethylamine, piperazine,

tromethamine (2-amino-2-hydroxymethyl-1,3-propanediol) and procaine. The

expression "pharmaceutically-acceptable acid addition salts” is intended to define but

25 is not limited to such salts as the hydrochioride, hydrobromide, sulfate, hydrogen

sulfate, phosphate, hydrogen phosphate, dihydrogenphosphate, acetate, succinate,
citrate, methanesulfonate (mesylate) and p-toluenesuifonate (tosylate) salts.

The pharmaceutically-acceptable cationic salts of GABA agonists or SDis

containing free carboxylic acids may be readily prepared by reacting the free acid form

30 of the GABA agonists or SDIs with an appropriate base, usually one equivalent, in a

co-solvent. Typical bases are sodium hydroxide, sodium methoxide, sodium ethoxide,

sodium hydride, potassium methoxide, magnesium hydroxide, caicium hydroxide,

benzathine, choline, diethanolamine, piperazine and tromethamine. The salt is

isolated by concentration to dryness or by addition of a non-solvent. in many cases,

35 salts are preferably prepared by mixing a solution of the acid with a solution of a
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sel ect ed f ratmer( L cofifoniekample (oEtaifoerishyis ketvyshobtautoperis@3ial kyl , phenyl
pyridyl, (C C4)alkylsul fanoyl, (C, -C4)alkyl optionally substituted with up

-to five fluoro and (C~- al koxy optionally substijuted with up to flue
fluoro; said triazolyl pLA definition of R', R R3and R4 is
optionally substitutediwt dr oXy, maro, hydroxy-{&%C4)al kyl ,

(C -C4)ai koxy-(C, -C4)al kyl 5 (C 10 C4)al kyl optionally substituted with up
to five fluoro and (Cl-C~)al koxy optionally substi wted with up to five
fluoro30said tetrazolyl in the definition of R') R'2) R3 and R4 is
optionally substituted with hydroxy-(C2-C3)al kyi or {C, -C4)al kyl optionally
substituted with up to five fluoro; and said phenyl and pyridyl which are
optionally substituted on piperazine in the definition of R, R2, R 3 and
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hydr oxy- (C, -C4)al kyl) (C,-C4)al koxy-(C, C4)al kyl, (C -C4)al kyl optionally
substituted with up to five fluoro and (C, -C4)al koxy optionally substituted
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R' and R 2 are taken together on adjacent carbon atons and are

- CHZOC(CH3) ZOCH2- or -O(CHZ)P O, and R 3 and R 4 are taken separately and
are 20 eawb oenstependent |y hydrogen or (C, -C4)al kyl; pisl, Zai@BoRhB1and R 6
are taken separately and are each indep@sdently hydrogen, (C, -C4)alkyl
optionally substituted with up to five fluoro; or RS and R 6 are taken
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hydr oxy-{C - C3) ai kyl , phenyl, pyridyl, 25 pyrimdyl, thienyl, furanyl,
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is 1, R8 is hydrogen, 35 (C-- ‘%93 %& C4 Ikrv@ar 3

(C, -C4)al kcﬁayet'@g ea%ﬁhwﬁ of (AT V"('@ay §tAsid free anpe @of 2 é?FGz
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option uor o; sai |pera2|ny in the

bst d
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(C -C4)al koxy o 0 subst five tluoro; Ar2 is
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gp]E [ onal | yt@?é)ggatédfpeddw fohabapt eoambxlvkwlgeaoﬂy ;)A@igh;t osmgciuapmbtvel treated pert he

efinition_o ‘1S optignha substtute

subst i t uenfi@y: "ﬁ&@ggn?fﬁ‘('f’ﬁg%ﬁ%écﬁgwe‘f o?ﬂ'ﬂ?/d??é!?n("t o%eaﬁiuwcessanly

]gC C]fll) al kﬁm((jd“ep@ﬂ&imb kihon {He, céptitivnk g thﬂlﬁsquBg' b¥ing Uhssited. UTed pbfs‘ohf up to
ive uor g_an tional SIIt ted w ive

loro: A [eSPRAE TarAdrDsCatbscnl Jf s VERe AStRObe e pPprepida s dir and

i s car 8®ny the individualsubject impydrticutzr, whersussd et the GaABA/agamiss in thistisvéntién, h

hydrogen or (C -C4)alkyl; R32 is hydrogen or (C -C4)alkyl; R33 is phenyl ,

pyridyl, pyrimdyl, thiazolyl, oxazolyl, benzyl, quinolyl, isoquinolyl, 25

pht hal i zi nyl , qui noxanl yl, benzothi azoyl, benzoxazolyl, benzofuranyl or

benzot hi enyl ; said phenyl, pyridyl, pyrimdyl, thiazolyl, oxazolyl, benzyl,

qui nolyl, isoquinolyl, phthalizinyl, quinoxaniyl) benzothiazoyl,

benzoxazol yf, benzofuranyl and benzot hi enyI | n the defl n| tion of R~ are

RIS NN



up to five fluoro; Rte' and R35 are each independently hydrogen, (C -C4

al kyl), phenyl or phenyl sul fonyl; said phenyl and phenyl sul fonyl in the
definiti afpot/43¥s2and R~ are optionally substituted with upCraBétee hal o,
hydroxy) (C,-C4)al kyl optionally substiggited with up 35 to five fluoro or
(C -C4)al koxy optionally substituted with up to five fluoro; WO 02/ -37&
PCT/1BU1/ 02213 -40 Dis CO CHOH or CH2; Eis O NHor S, R3s and R3' are
taken separately and are each i ndependently hydrogen, hal o, cyano, hydroxy,
am nﬁ I(C bBéliﬁMMﬂllﬁﬁ@@sedjagébﬁut@lOmlbltdbamtmno(w%@pg c;aﬂ% Eatlaappgmiwmdu no, 5
nmor phol i no al ko a OXY- al ky r

(C, - ca) al khe d%ﬁq%ﬁQPFSﬁoﬁd&hQ%L@%m%pé’di o five fluoro or (C~ C4)al koxy
-optionally SubSttIW.mb@%dMghEeway TaOs,kmbu@eHonqna thfree bBB@fcﬁfmerﬂhétrsalteaCh

i ndependent |y hydrogen or "042, Ard is hen$/ l{\?‘al’]‘{ t hi enyl ,
pyridyl, pfamei efyine B?‘PV&ZWA 8e ’fﬁ?l 2 SRg .may; il Peittis) MENOR-i onal 1 y
‘ﬁugst ' ts*E ‘é@al%lbbo#@f th@d&éug%%nliu(ﬂffémetsé Sthelﬂ&ﬁhbléﬂtf% f(e@tbaeé)r@itﬂ?flothétnal;)

ydr oxy- - ptional |y substi eqd w u o five
fluoro or satf 0@5 8¥%B§l§)¢%ﬁ’%ﬁé?¥?f“%@b§ﬁ iy %cpﬁwp&%\epg:yfqeg@mpl 98ro; or
R3s and RBSIW@reerah@i@éhvbQ&ﬁiehﬁcsleaﬂbr&t&gm@@rtthéapém:s invoNEd. and ar e

-0 (CH2), tisl, 2or3; 15 I S -Cs)al kyl ene; .R44, RA5 and R4s .are each

i ndependent |y h§er e@éﬁdmn'%treﬂomwwﬁc %rﬁ?@%ﬁ'@”é‘éﬁﬁa‘ﬁ oty 1, 2

or 3, pr OVé&@%n%h%hsééFﬁloﬁb'mtébiet@ Badsﬁleg pdwabrst and tHe @ke 1Tatlets3 Or 4,
20 Y' is a coval ent bond, car bo'-;g'i; fon i or oxycarbon R4A3 is

(C3- C-J&ycraudinipg Valipus. @Xcinienis$ IQ?rEV’F"U"?\R a"R483|@Pm(‘@m@§;/ea?Wy¢al%‘ﬂP| onal |l y

substitute 0 R d Bh Vg | al ent
ond or oxgiPhas, B MBS ALKP A e Binisgrintt DO, £ s B

separ at el ypfe&fﬁﬂatﬁy epakate o] W@S@rﬁi@ﬁbliﬂds é‘?'@t‘ﬂ é‘d’WH‘W‘Z@tmdﬁ%@Bﬂf withs)
(C - Cs) al kyihdirg a@érﬁs(@c@‘l)a@ Iﬁ)kayﬁH}’Ibyrrcﬂiﬂor%l 56&6554§eﬁf|ﬁ bRk edfrakoet her

with the nltro enatomto are attached to form azeti di

B
pyrrolidi nwidltmqﬂbrlumqwng asemiérsaﬁh ﬁ9|ma9n9ﬁyﬁbﬁﬁeﬁsﬁte, sl JRurY) | suifate |

azabi cy£| ofy ic2dr8 YRBRYbry &éﬁ@fdﬁ&’éﬂl&ﬁ% d;ﬁz g€ Rard kompositions of a snmular
1, 2,3, 4-tetrahydroi soqui no ro- 5H-di benzof c, e] azepi n

5, 6, 7, 8- t ebyPaIAR BlseyeMRleyes ss B']qﬁwn ﬁﬁ’ 9r\d hag-filed coalatia: Gapswips; Pfﬁ%éﬂﬁ

grenf In 3; t Ih 33?%{?&'5% in2fpk Bﬁ%e@ﬁ&h 8Rb! mgg{:{g@#bg tn%ﬁ(eﬁdé!:rtd% QRe éayﬁ.rﬁ,ﬁxy,
opt i onal | ymelgsular W@'QB%!PWQ“W'QI]S diysolsi \//\é'enmqye@uaﬁusp@m@@)amdmwx'@pareona| ly

substi t ut egediieli for alta‘an{u‘néﬂaatlgah Y& eeméajnfas RY thiOhl&HtioH |c?n Bé ESrhbiFlé@With and

azepin in the definition o are optionally substituted with
up to %/Q/\o w@vameeéﬁmgoagwar%avyan:ag@ty,apqawng @@ntg5emu|51fymg agents
C4) a1 KXy fidorBisithg dnrs A3 aleivds SR BRI a8 ekt beAE, rdiee o 1 ve

fluoro or
glycol glycerin and various like combinations thereof.

The combinations of this invention may also be adminstered in a controlled

release formulation such as a slow release or a fast release formulation. Such

25  controlied release formulations of the combinations of this invention may be prepared

using methods well known to those skilled in the art. The method of administration

will be determined by the attendant physician or other person skilled in the art after an
evaluation of the subject's condition and requirements.

The combinations of this invention may also be administered in parenteral

30 form. For parenteral administration, solutions in sesame or peanut oil or in aqueous

propylene glycol can be employed, as well as sterile aqueous solutions of the

corresponding water-soluble salts. Such agueous solutions may be suitably buffered,

if necessary, and the liquid diluent first rendered isotonic with sufficient saline or

glucose. These aqueous solutions are especially suitable for intravenous,

35 intramuscular, subcutaneous and intraperitoneal injection purposes. In this



WO 02/:43762 PCT/1B01/02213 -41 C4)al koxy optionally substituted with up to
five fluoro; said norpholinyl in the definition of R4' and R48 is

optional lwosuhsteet uted with up to two substituents i ndepenaanisoyoRes ect ed
from hydroxy-(C,-C4)al kyl, (C, -C4)al koxo{C, -C4)al kyl, (C, -C4)al kyl
optionally substituted with up to flue fluoro and (C, -C4)al koxy optionally
substituted with up to 5 five fluoro; said piperazinyl,

1,2, 3,4-tetrahydroi soquinolyl and 5,6,7,8-tetrahydro[4,3 d]pyrimdyl in the
defini ti on whnédionamiek Bidilaraguemis awrdld empldyeti anet alil readily up(alnableh:)fel )

hydr oxy, am,no | 0,. hydr -(C,- al kyl .. (.C ) al koxy- (C, - C4) al ky
(C~-C4) al kﬁtaqgﬁf$%ﬁ§¢'ﬂ‘§)é/$s‘ﬁ’éé%ag"ﬂtt% %f?ﬁw%fipm&%é ?'l%/le fluoro or (C, -C4)al koxy
optionally substN/iétubwl oNpréparing tvaribusy pharmseeticahledmpasitions with a certain 8

6, 7- di hydr o- 5H enzo[c,elazepinyl in t definit.i of..R4 0. and R48 are
opt 1 onal |y AT PEEFRERMISEHET 51 Kot il e BReAroa i A B R cisclgyPl o "

“C4) al kyls, (thoseCEkilRdkoXHis &FE, F@@)@lebet)se(éR ]gadrk @aneaaha \Pé'&t!lbéﬁft ut ed
with up to five fi o, uted with up to
five fl uorm E%Cgtﬁ’@bmng@p@gfé%%ﬂpgd n@fr %%'ﬁ abg% “Ar and Ar'

above; Are is O[RHapmatduficainebemposition hscording to thet mdermnsméy tontaih 0.0%- Ar and

Ar' ab d R4 d dent | . | oal kyl
o . o0 ek T PRS0 GRS ey, A58
optional | y cotpesitibnut @d favimiuiatiop 10 dei werrﬁduster@e wﬁr eontain ngleqentignot ya def i ned

Subst 0 eomEouRS) SeRite 15 e aptdnin S lieirt Bacths RreeLig IO & each
[ ndependentdm.sbygg@fgﬁ@smjedtcsem@rgaie?yl 8. I A phar mageut [ gal coLrposi ]E i on of

I 7, wh n ound o Forrru rodrug thereof or
ga?:jmphar rragraﬁltlé{gltW§%ﬁéﬁ%gF [ppaunds of thisin %8“86'5%56 ¢ B‘F"@%Pﬂ prodrug: R
E C(OH)R4I?.ﬁnundaebnﬁmférs"ﬁqderﬁiﬁltwnean@ﬁdbrlMwﬁ@ébhamwaumen or nmethyl; 25
Rz is hydr G N wherein said R3 is

0
substi t ut ed:%B‘POﬂEP” g@mmsrqgea ggl "(4 5@8‘*@905%8% described@RAVEt el y and are each
hydr ogeg and RB Slﬁcehhér ﬁ@ﬁk@ﬁt ifvertién B&s &ﬂéﬁdeismhat iBlatet @ tiBtrédtMeftstithe
| ndependengsy rogen or c4) al kyl ; or WO 02/-13762 PCT/ |1 BOL/ 02213
-42 G and @'Segpe/Ce SPS%PEQPGW' %c?@b'n@gmf@tn@iagr&ﬁ@nmv iR Re and
& are hydmegess a@ﬁ.nﬁer@msiap@?atathé AvEMiohQRY reRitesA8 GombRiirigleepardiledi kyl ene

nd R6, R, Re and G are
a ‘pharmaceutical compogl tions ?n kit form. The kit comprises two separate

pharmaceutical compositions: a SDI, a prodrug thereof or a pharmaceutically

20  acceptable salt of said SDI or prodrug and a GABA agonist, a prodrug thereof or a
pharmaceutically acceptable salt of said GABA agonist or prodrug. The kit comprises
a container for containing the separate compositions such as a divided bottle or a
divided foil packet. Typically the kit comprises directions for the administration of the
separate components. The kit form is particularly advantageous when the separate

25 components are preferably administered in different dosage forms (e.g., oral and
parenteral), are administered at different dosage intervals, or when titration of the
individual components of the combination is desired by the prescribing physician.

An example of such a kit is a so-called blister pack. Blister packs are well

known in the packaging industry and are being widely used for the packaging of

30  pharmaceutical unit dosage forms (tablets, capsules, and the like). Blister packs
generally consist of a sheet of relatively stiff material covered with a foil of a
preferably transparent plastic material. During the packaging process recesses are
formed in the plastic foil. The recesses have the size and shape of the tablets or
capsules to be packed. Next, the tablets or capsules are placed in the recesses and

35 the sheet of relatively stiff material is sealed against the plastic foil at the face of the



5 gisOorl; X is a coval ent bond, oxycarbonyl, vinyl enyl carbonyl,

oxy(C, -4) al kyl enyl car bonyl, thio(Cl-C4)al kyl enyl carbonyl or

vi nyl enylwolokasyk; said vinyl enyl carbonyl and said vinyl emdrsmbi/onys in the
definition of X are optionally substituBed on one or two vinylenyl carbons
with (Cl-C4)al kyl, benzyl or Ar; said oxy(C~-4)al kyl enyl carbonyl 10 and
said thio(C -C4)al kyl enyl carbonyl in the definition of X are optionally
substituted with up to two (C,-C4)al kyl, benzyl or Ar; RO is

(Cg tC % C%/Cgaaxlviﬁtlh is disfposc(é]ﬁorﬁ)ﬂ)eadlﬁeﬂmﬁy Iwhdnh tlﬁ&reo@sh lseslwqré fagpﬁdoﬂalal 3(;

substituted wi uor o en na oVl

pyri midyl, Wtag'\eﬁgpletsﬁy F?B%\%S e Séﬁl‘?‘{ ‘32 Eﬂ%,es"‘t%iq%’f'%ﬁon)%iéaaiis@éh?rﬁ%l yl,

q ;JI naéol y: thélStheboX Reférablp m&@t}eagtw the sneenegumythat hapdtidty o dapsuieg |
eridin ra2|n razin azin idazin

Dyt i dopy PRPBJETOR Fab 3R bisieRnsk By PR ALY AR Pross e RS HCaseny )

“pyrrolyls, fwrreaébsd an éﬁynmgyé Joringd ciam@ khdat abthe pidcelof tHereesssl Wihe tabjstarol yl ,

oxadi azol yl, thiadiazolyl, tetrazolyl

i soxazol yl , th| a a

i ndol yl , bé'ﬁ‘E?H "%ﬁé’ﬁ‘?@(‘?ﬂz 'd OB i dazol yI, benzoxazolyl, 20
benzolt hi azol yl : u rﬁld?b@ Hwérrabla?ﬁ)rmmbgbry di¢ 07 skt g, o ;He form of
pyrro opyr| b i enopyr : opyri

oxazol opyr| el'St Wﬁ%&ﬁ%?ﬁﬁ capayl%ybp%bymedwm q’%ﬁ%@l‘%‘bwh HB?I

i sot hi azol qjays btk redimeh whmhwﬁe ﬁiblé}‘sl or chpsuysd spedified shdSUld?B@ mgestet dyl,

I m dazaol opyri m dyl, oxazol rimd th| zoI o r| m d razol opyri m dyl ,
i soxazdPopyioties grxample of s V‘SWF%# §A WPF U9 PR erfﬁ?a/ ef%r??pyr azi nyl ,

25 thi enoD%l%Ws”Fi'rst Wéemmlj@,pmagdapyl etcoxsa@deawaHday, Tuesday,...
t hi azol opyr azi azol opyrazin

% P/ | SOX opyr azi qﬁ .
i sot hi azol Gy rPPhyAratigns AigPPYY i2 Wil re U’riﬂﬂ%ﬁ?'ﬁaé. gy dose" can be
Lhi enopyr | dadiighylablet 6f Saaleap KeieiapiB LY cafSRb BEYAHEHR iflen day

t hi azol opyridazi nyl, pyrazol opyridazinyl, isoxazol op

i sot hi azol Y PEaYY ﬁgqe of ShriSBLcan-foRSislof ong tahistop ﬁ%?qui}r‘&mgg (;%(IYJF@%F ofs set

forth i1g cligd GABA fyonibt AreddTREEIseCarhl t8NBR QP chpRilesr vickdera8 Theherein in
sai d conpound of Forrml a |, sal d prodrug thereof or said pharmaceutically

accept abl e TNy §d should reteRbdid or said prodrug: X is a coval ent bond,

oxycarbonyl or auétﬁayé ﬁ@@ﬁ%bduﬁﬁhﬂ&'ﬁ@é |'nVerﬁ|BhSé u’sp@r%ér@ém t$d or two
vi nyl enyl carbons with , . benzy Ar; 7G2

hCT | BOL/ o dimpanseberaly doie: one ebs b in tb9|°éq'ﬁr|°f ther mtﬁr@,de&n@ﬁyq provigemt hy! |

pyridyl) pyrbretay), )hem@p%agmé eqmmew.wd meﬁiégﬂ f’éo ad 2 9GrHen Rlciitate
qui nazol yl, qui noxa ur anyl hi enyl benzof ur anyl

benzot @Penfpmpb%rwfdye@h? {RGIMeR, ré'b? f,quch fadvemwraams a 'BR%TEB!CBbyr i dyl |

t hi azol opyrobdmbr which md&jamuﬁé ﬁMhberfdﬂ Héﬁ@)ﬁfds@é ﬂhﬁt had Bécprumpshiet, déﬂother
oxazol opyri hi azol op

rim i s optional
substi t ut e(?’%@g'?é)? s\"?ﬂ? H‘W%%‘Ql'srﬁ gatt %p°"ﬂ\e’ﬁaz§'?'ﬁ@c‘,‘é‘iﬂ W‘EQPW&?HB'SQ Wt'tf‘on of
claim9 wheyiguid drystsl aé4tobt B audisle @minder signal which, for example, reads out the

date that the last daily dose has been taken and/or reminds one when the next dose
25 s to be taken.

It should be understood that the invention is not limited to the particular
embodiments described herein, but that various changes and modifications may be
made without departing from the spirit and scope of this novel concept as defined by
the following claims.



Formula |, said prodrug thereof or said pharnmaceutically acceptable salt of
said 10 conpound or said prodrug: R is hydrogen; R is hydrogen or nethyl;
RS is nmetwplo24$32G and GZ are hydrogen; 15 R6 and R are magimo1/02213

i ndependently hydrogen or methyl; R8 is3hwdrogen. 11. A pharnmaceuti cal
conposition of claim10 wherein said conpound of Fornula | is selected from
1 R(4-{1'-[2-(1

R- hydroxy-ethyl)-pyrimdin-4-yl]-[4,4"]bipiperidinyl-21-yl}-pyrimdin-2-yl)
20 et hanol; furo[3,2-c]pyridin-2-yi-{tAIMS(1

R- hydr oxy- et hyl ) pyri i n-4-vyl 5S-d i perazi n-1-yl}-met hanone;
(4-chl oro-furo[ 3-2- c] f)‘i’?’ |%ﬁl5:oq1gpﬁ|t§m(ci)mp¥lsm8

'géhﬁr F>2<y( et hyl) - pyridn diah- érrbhi\t IR 5SGABR! Aybnist per protirugl tydréefmet hanone;
R-hydr oxy- &W?%‘?ﬁ"%ﬁe‘?eﬁ-@'@/ﬁ‘t ofigaisl SARA2001P 5 SAIGPIIHI AN 1 - (4- pyn-ol i d
\in-1 yi&furo[ 3, 2-c] pw.i dhramoort Jof Rt $BIN@NSrodrlg-theérebflor a  pharmaceutically

R;fhyfjr](c)xy [e%:%pt)ewg%%ﬂtra}%@él%”%ﬁﬁa ?f_ad' rr?'zh%/lz E)llperam n-1-yl }-(4-norpholi
n4-y uro e;
R- hydr oxy- et hyl )2 pyr i AipHafindceytidal BompOsitiorimet mdnmm l&dﬂlﬁémm}ylcdjﬁdnslnm alazo[ 1, 2

30 aj pyridin-2-yl-nmet hanone; furq -2-yl-{4-[2-(1
R- hydr oxy- eqhamcqu"wa?wap'%ﬂ?h'éi% c@@"%%@ pi per azi n- 1-yl } - met hanone;

é de( 1 ol )3 A pgarmazeutncal cz:%m%ogltlgn of clalr}'\ 2 wherein said GlABA agl;.)nlst I

- hydr oxy- et hyl ) - pyrim din -di ne - pi per azj ne- 1- carboxyl i ¢
aci d py'd dilf-BusAimels Pergabid eV\ﬁYL{?E}e Pasiglenp @R iéﬂf?‘oé@f‘gaﬁ'”[ yajproic acid,
R-hydr oxy- Qtapﬁﬂn)\e ﬂﬁﬁbﬁ’gﬂbnpt‘égﬁbdlmZ&&?dﬂi EaftmazBpine Rpiraeatk; & Prédy | i
acid 2-net h%/| est

R- hydr oxy- elh®fgP Qr@ﬁha}ﬁ“m%ﬂ'ﬂawlafceﬂﬁaé'? Eélb?fr?@{dh(%‘Bﬁ|a§8?'§tz‘?rr§é"d1pr°@'alg ‘boxylic

aci d 5-chl oro- pyg.i di rkﬁhéfha@é&tﬁ«:éb cofmdogitiéd- of claim 3 wherein said GABA agonist
R-hydr oxy-et hyl ) - pé_'r di n-4-yl]-2R 6S-di net hyl - pi perazi ne-1- carboxylic

aci d 6-net H§gatpgnen ﬁa@ e, J?é‘ﬂ‘é?'g'”% @eqyt?lmc[agbirﬁl_azepme topiramate and
R-hydr opgy- edrbg(ébkmmér prodiddy me‘}eofwrla “phBrrRaeeticRy BYdepRibRESAZAf Bail-GABA 3

t hi ophen- 2-yl = propenone,
R-{4-[ 4- (4, @ﬂish@tﬁ%ﬂDfBVPQm di n-2-yl) - 3R, 5S-di et hyl - pi perazi n- 1-yl ] - pyri ni

din-2-yl'} 10 ethanol ;A pharmaceutical composntlon of clalm 4 wherein said GABA agonist
R-{4-[4-(4-net hoxynet hyl - 6- et hyl - pyrim di n- -l}{l } - 3R 5S-di net hyl - galé)eram n-

1-yl] pyri rf RrAg38N.) a RrRgE| thefleof or a pharmaceutically acceptable salt of

R-{4-[4-(4-h dgdﬂa}gryapggwbmg ruget hyl - pyrl m di n- 2-yl ) - 3R, 5S- di net hyl - pi per azi n-
1-yl'J pyrim yl }-et hanol ; 15
R (4-{ 3R 55 di meft hyI '949’[\32[‘\6&3%9?%"3&9?'&6‘? si5i#ma yheres5aihSABA-agopsy - pi per az

i n-1-yl } pyris gb@dﬂénﬁ’n ¥ prodiri§ 8ERéof of a pharmaceutically acceptable salt of said . .
R-(4-{4-[2-( | - piperazin-1-yl)-pyrimdin-4-yl]-3R 5S-dinethyl -piperazi
n-1-yl} pyrQQP?H?mm?WPFP&drﬁ%ol 1

R-(4-{3R 5S-di net hyl Aeplﬁa%n(aéemrbdmdogmaépélaﬁrzfmue@wsem dbns4-yl ] - pi per azi

n-1-yl }20 pyrimdin-2- yl? et hanol
compound of Formula |,

25 N R

a prodrug thereof or a pharmaceutically acceptable salt of said compound or said
prodrug, wherein:
R is formyl, acetyl, propionyl, carbamoy! or -C(OH)R*R5;

30 R*and R® are each independently hydrogen, methyl, ethy! or hydroxy-(C,-Cs)alkyt;
R? is hydrogen, (C+-Cs)alkyl or (C4-Cs)alkoxy;



1

R-(4-{3R 5S-dinethyl-4-[2-(2-nmethyl-imdazol-1-yl)-pyrimdin-4.-yl]-piperaz

i n-1-yl} pwa o2v4d762- 2- yl ) - et hanol ; 1 PCT/IB01/02213

R-(4-{4-[2-(2,4-dinmethyl-imdazol-1-yl)~gg&rimdin-4-yl]-3R 5S-di net hyl - pi pe

razin-1 yl}-pyrimdin-2-yl)-ethanol; 25 1

R-(4-{4-[2-(4-isopropyl-piperazin-1-yl)-pyrimdin-4-yl]-3R 5S-dinethyl -pi pe

razin-1-yl} pyrimdin-2-yl)-ethanol; 1

R- (4- { 3R, 5SHliige tdthdat dr-the formtiay | - 6- (4- met hyl - pi perazin-1-yl)-[1, 3,5]triazin

-2-yl ] pi perazin-1-yl}-pyrimdin-2-yl)-ethanol; 1

R—{4-[4-(4-rrethoxy-6-rrethy|-[1,3,5]triazi n-2-yl)- 3R, 5S-di net hyl - pi perazi n-1
yl 130 pyrimdin-2-yl}-ethanol; 1

R—{4 [ 4- (4, 6-di met hoxy-[1,3 5]tr|a2|n 2- yI) 3R 5S- di net hyl - pi perazin-1-yl]-

pyri m di n2-yl } - et hanol ; xR’ R

‘R-{4-[ 4- (4-ethoxy-6-nethyl-[1,3,5]triazin/2-yl)-3R, 55 di rretﬁzlyl pi per azi n-1-

yl ] pyrimdin-2-yl ; V\DOZ/S]%_ /1 BA /02213 4

R-{4-[4- (4-i sopr thyl -[ 1, 3{GH, i @gli n-2-y1)- 3R t hyl - pi per azi

n-9-yl ] pyrimdin-2- hanol ; 1 G®

R-{4-[ 3R, 5S-di net hy! - ¥- (4- phenyl [13 Nr|a2|n2yl) p|p nlyl] pyrim
3c

idin-2-yl} ethan®; 1
R-f 4-[ 4- (4- hydr oxynet hyl - 6- n'ethoxy [9, 3, 5]tr|a2|n 2- yI)RSR S- di net hyi - pi pe
razi n-1yl]-pyrimdin-2-yl}-ethanol; 1

R-{4-[4-(4-isopropoxy-6-net hoxy-| 1, 3,5]triazin-2-yl)-3R 5S-di net hyl - pi peraz
in-1-yl] pyrimdin-2-yl}-ethanol; 1
R-f4-[4-(4-isopropyl-[1,3,5]triazin-2-yl)-3R 5S-dinethyl-piperazin-1-yl]-py
rimdin-2 10 yl}-ethanol; 1
R-{4-[4-(4-ethyl-6-nmethoxy-[1, 3,5]triazin
yl'] pyrimdin-2g3l}-egyhangi?® 1

28
Ro. yl) - 3R, 5S- di net hyl - pi perazi n- 1-
R29

R-{4-[4- (4, 6-di net Py i di n-2-yl) - 2K 65N msthyl-pig)er -1-yl]-
pyrimdin-2-yl }ethanol; i15 1

R-{4-[4-(4-hydro N 6- met hyl -F%yr' N#) - 2R, 68— f | - pi perazi n-
1-yl] pyrimdi i* | }-ethanol; 1 R*

R-{4-[ 2R 6S- di nettyl - (4[124]tr| -yl - pyrlmd|n2yl) plperazmly

| J-pyrimdin 2-ykd Yt hanol ; 1

R-f4-[4-(2, 6- dlnetH yrlnldln 4, ;T) ER 68—d|nethyl Elpéra2|n 1- yI] pyrim
i din-2-yl}20 ethanol 1 R(4-{4-12-(1
R—hydroxy-ethyl)-pyrinidin-4-y|]-2R,68—dinethyl-piperazin-l-yl}pyrinidin-2-
yl)-ethanol; 1

R-{4-[4-(2- hydroxynet hyl - 6- net hyl - pyri m di n-4-yl) - 2R, 6S-di net hyl - pi per azi n-
1-yl]lpyrimdin-2-yl}-ethanol; 25 1 R (4-{4-[2-(1

S- hydroxy-et hyl ) -pyrimdin-4-yl]-2R, 6S-di net hyl - pi perazi n-1-yl }pyrim di n-2-
yl)-ethanol; 1 S-(4-{4-[2-(1

R- hydroxy-ethyl)-pyrimdin-4-yl]-2R, 6S-di net hyl - pi perazin-1-yl } pyrim di n-2-
yl ) - et hanol

1-{4-[4-(2-acetyl -pyrimdin-4-yl)-2R 6S-di nethyl -pi perazin-"i-yl]-pyrimdin
-2-y1}30 ethanone; 1 RS-(4-{4-[2-(1

RS- hydr oxy- et hyl ) - pyri m di n-4-yl J- 2R, 6S- di net hyl - pi perazi n-1-yl } pyri m di n-2
-yl)-ethanol; (4-{4-[2-(1

R- hydr oxy-et hyl ) -pyri m di n-4-yl]-3R, 5S-di et hyl - pi perazi n-1-yl }-pyrimdin-2
yl ) - et hanone;



WO 02/ 37G&2 PCT/ 1 BO1/ 02213 -46 1
R-{4-[ 2R, 6S-di net hyl - 4- (2- nor phol i n-4-yl -pyri m di n-4-yl)-pi perazin-1-yl]-py
ri m di n- 2vplopagtekanol ; 1 PCT/1B01/02213
R-(4-{2R, 6S-di met hyl - 4-[ 2- (4- et hyl - pi p&Bazi n-1-yl ) -pyrin di n-4-yl }-pi peraz
in-1-yl}pyrimdin-2-yl)-ethanol; 1

R-{4-[ 2R 6S-dinethyl-4-(2-[1,2,4]triazol -1-yl-pyrimdin-4-yl)-piperazin-1-y
|]-pyrimdin 2-yl}-ethanol; 1 R—(4 {4-[2-(1

R- hydroxy et hyl)-pyrimdin-4-yl]-2R 6R-di net hyl - pi per azi n-RES
pyrim di n-2-yl)-ethanol;
R-(4-{4-[2-(4-ethyl- plpgﬁazmlyl) p i1 din-4-yl]-2R 6S-¢
n-1-yl} 10 pyrlmdl nA.Z- | ) - et hanol ; ?_A» 2Rf

S-dinethyl -4.-[2-(4- | -i m dazol - i mdin-4-yl]-piperazin-1-yl}
pyrlmd|n2yl)et 1
‘R (4-{4-[2-{2, 4 t hyl -i m dazol - -pylmd|n4yl]
razin-1 yl}-pyrim-dj -yl)- ethanol 1 R*
R-{4-[ 2R, 6S-di ne ;nglylN 4- (4- m)rpholln 4-W-[1,3, 5]'tr|a2| n-
yl'J pyrimdin-2- let hanol ; 1 |
R—~4-[4-(4-rrethoxy 6-nmethyl-[1,3,5]triazin-2-yl)-2R 68—d| mithyl pi perazin-1
-yl} pyrimdin-2-yl}-ethanol; 1
R-{4-[4- (4, 6-di met hoxy-[1, 3, 5]triazi n-2-yl)-2R, 6S-di net hyl - pi perazin-1-yl]-
pyrlmdln 20 2-yl}- ethanol 1

r 1 4- phenyl [135]tr|a2|n2yI)R

42a

47n-1-y|]-pyrim

- pi perazin-1-yl]
41a

pyri md| n-2-yl}- et hanl 25 1 R 41
=L yI1-pyri ni di

hyIprrlmdln 4 I) 3§ met hyl - plrt')e azi
n-2-y|} et hanol; '
R-{4-[4-(2-hydg Rﬂ%-rrethyl-p‘-;?i‘irhdi n-4-y|)-38—n®%h$l-pi perazi n-1-yl ]
-pyrimdin-2-yl}- 1

R—[4-(3S—rrethy|-égo>1azol 0[5 4-b] pyri din-2-yl-piperazin-1-yl)-pyrimdin-2-yl
]-ethanol; 30 1

R-[ 4- (3S- net hyl - 4- oxazol o[ 4, 5- b] pyri di n- 2-yl - pi perazi n-1-yl)-pyri m din-2-yl
]-ethanol; 1

R-[4- (3S—rrethy| 4- qU| noxal i n- 2-yl - pi pe,r,aﬁn 1-yl)- pyrlmd11n 2-yl]-ethanol;

1
R-{4-[4-(4,6- duhﬂﬁyﬁatﬁ 3, 5]tr|a<z\(& yk¥- 3R 5S- di net

yrimdin-2 yk}-ethanol; 1

R-{4-[ 3R, 5& argethyl - 4° (4- et hyl - 623 Cr'-tl,3,5]tr|a2|
5 yl Jpyri mg Inn,2 yl } - et hanot ; 02].13762 PCT/.I BOl/ Q221
R-{4-[4-(4-cyclopropyl-[1,3, 5]tr|a2|rN -yl )-3R, 5S-di rregh
pyrimdin-2 yl}-ethanol; 1

R-{4-[4-(4-cyciopropyl - [1,3,5]tr|a2|n 2-yl)-2R, 6S-di net hyl - pi perazin-1-yl]-
pyrimdin-2 yl}-ethanol; 5 1

R-{4-{4-(4, 6-di net hyl - [1 3,5]triazin-2-yl)-2R 6S-di methyl -pi perazin-1-yl]-p

yrimi di n-2yl }- et hanol ; N/Y\R43
R \N/Y1\R43

(CH,),

i perazin-1-yl]-p
yl ) - pi perazi n-13
1

“piperazin-1-yl]-

or
R* | we

wherein said radical of formula R* is additionally substituted on the ring by R®, R’
and R%:



1

R-{4-[4- (4- hydroxynet hyl - 6- phenyl -[ 1, 3,5]triazin-2-yl)-2R, 6S- di net hyl - pi per

azin-1 ylwomHsmdi n-2-yl }-ethanol ; 1 PCT/IB01/02213

R-{4-[ 4- (4- met hoxy- 6- net hoxynet hyl -[ 1, &48] tri azi n-2-yl)-2R, 6S-di net hyl - pi pe

razin-1 10 yl]-pyrimdin-2-yl}-ethanol; 1

R-{4-[ 2R, 6S-dinethyi-4-(4-nmethyl-[1,3,5]triazin-2-yl)-piperazin-1-yl]-pyrim

i din-2-ylethanol; 1-{4-[4-(2-acetyl-pyrimd

ln 4-yl ) - 2&id Edficatloffotniyd Riipedditionaliy sybstituted-omiheliing By '3, &'antor®; 15
-4-{4-12-(1

R hydroxy étﬁy??dﬁyﬁfent%‘?%se&’awﬁly f?g gs %ﬁcﬁé‘m&?perﬂ)iﬁ'ﬁ%ﬁaﬁr}){d? P'}(C‘

pyri mi di n-€;)skyl; €3 FGmkoxycatbonyl, (Ci-C,)alkoxy~(C,-Ca)alkyl, hydroxy-(C,-Cs)atkyl or

R444rret triazin-2-vl)- - di et hyl - pi pe

r agl n[ lyI(]PWy gﬁ%ﬂﬁ X%ﬁp}an&rﬁléﬁgpétlﬁttﬁd ?rhh Ekﬁre% hyd¥ox%/, @a%@x?d%xg-e yt-pip

‘gohyfl; ®<%/h<&11tw4bélkm0u ma)dizlfbxg@l%a'ﬂ@l A S-i)atyhy | (CpCplatkazy, whergi $aigyr i m di n- 2
-e - - . . o

eyl oxy- GomgA3h TR i efiion < a4 sed (Gr-fekgn s geliign of Reare

1-yl}- p%lrlmtﬁrauﬁafrwluhd?bhmysubstmt@wmgupmg\mcﬁuowi giazdmﬁ' areceadhi cal ||y

acceptable salt of said co n sai d prodrug phar maceuti ca

conposi ti Olﬁg%qer@pawrﬁyﬂo%gapgdf-8@%}6 Yompound of Formula | is selected from

1 R-{4-[4-G2nG-Glidietdreh taystienaod BreACy-0,)ahiyienS-afl Rt RYy R® 8hd G* are

plperazml pyrimdin-2-yl}-ethanol; 1 R (4-{4-[2-(1

R- hydr q%@d é’yrl m di n-4-yl ] 2R, 6S- d| nmet hyl - pi perazi n-1-yl }-pyrim di n-2-

yl')-et hanods‘ add G2 are taken together and are (C4-Cs)alkylene and R, R’, R® and G are

R-{4-[4- (ﬁmg%dr oxylrrist hyIh 6rr:3t h)l/l Rp)(/x{;n Eiiznzif-yl ) - 2R, 6S- di net hyl - pi perazin-1

I ri 4 et hano -[ 2-
Syhi/dlrogxy @tsrwbr)*r%yrl m di n-4-yl ] -2R, 6S-di net hyl - pi perazin-1-yl}-pyrimdin-2
| ) et hanol S-
ﬁ %ydr oXy- 5éﬂ WP?A‘@ (i?’h"%/l 17 osyeagonyl MeyIRgYicasbonyh %Y (1 30

yl'}-pyrg m QA)QIkﬂeWIdarlﬁ’der(@J .C,)alkylenyicarbonyl, (Cs- C,,)alkenylcarbonyl thio(C4-
yl{;1 ot harGrRyamEH pagh xln[,'lgn)(l{ulf)on)% Ry Saikyidny erb%%{/lnéul%n% Qi din-2
RS- hydr oxyegémwér)yidmdnyl éi'ldarb%nylkmo?@)ﬁlﬁylémyrﬁrtﬁbﬂyr Whegdiregaidosy(gl-} - pyri ni di n- 2

oy | di - GUlyeralceatshy Hr R AR (O3 FYRIKEMIGEEAH PG hanone:

I?-{éll[ 2R, GSCgam;aérhwctarHor(ylzinwwmltmﬁoﬂxswe padh dptihdilyany iifdepefdntigi n- 1- yl ] - pyr
I'm I

5 et han 1
R (e (5 SbaRsE P 1 940 (Cnaalit herpu s Ar ot yniesylsulionsl 1S9 vo
gZR/ ?ZG[ZZ EGE InHEWldarbtnlBn mbgdeﬁnmem X lrelopﬂohauywmsﬁtaheﬂ indepéndeptinon ehé
pyri mi di n- §§7P) ”;Xeﬁé'rcégﬁ"ﬁ? TL@K% ég)?'g‘ r}?y ﬁr}af@t%ﬁfbmﬁ’“ﬁom {4-[2-(1
Rl )hy d : gxy ?I)élki'lém&darmrﬁ}l iRt ddfihitidRoBRigibgtiohaly substhetea Fidapddety wiasr i m di n- 2-
e ano
)F/Q (4-{4- [ZUF{t&%FWI(CpPﬁEV%ZPWZXI A pyri ni di n-4-yl ] - 2R 6S-di met hyl - pi perazi n
1-yl R Hiisglh lor (5,-ehbiryiol ;1
R(Z %zg%yg ('jl ydgé’geﬁdr( ks 0 IJ-. rim din-4- :l"]lpi perazin
Syl Syt nlp(g{fe gxma@fﬁg-@% S‘a?(kylen”] 18826, Ridl dptibanly TS dhida Wi
1R {4- ([j4 (abtbmbtﬂnmpm:owbéd fhablvhen qzi0nartt X is) 28vaRntibarel, byycapiopgrarzi n- 1-yl | -
rimdin- Ol ; .
%y{4 [4- (4 ‘#}5 ﬁw{gﬁfi’,"%};’sﬁ‘?? Raisi et Ly C9alkek 6 di net hyl - pi per azi n-1-yI ] - py
rimdin-2-xt énda&rhamhderibndentlyafully saturated, partially saturated or fully unsaturated .
, ZR | E]A'lj (4}8\% beé'e?/f) \}r\]ge gélt{ggklfyl r?dv%lgt\fp Bl naielodoratsdsady Mt hy! - pipera
R-{4- [14 l(]éhndmdmdalyﬂyﬁrdmb)kmnyrmmyénd[rﬁtr@ge'ﬁ] brra bizydlic finy tonsiing Stiweget hy| - pi per
azi n- ]
-R-{4- [ZBF/Q fgg%é W@?%%ﬂ%eﬁ"y%}"@i’ ﬁ%ﬁu aiéqs}tgl]ytsp}%%tgq]o&fuw ')'"sﬁfuﬁ%thgYFﬁ 9. yl)-pyrim

di n- 2-yl - esdvanohemizerel drtgs( thkér ind8pdritiedtly, optionally havnng up to four

di met hyl -im 2R 6S-di e era2| 1y|}-pyri
mi di n- 2- vl @‘g ﬁg’ﬁ’lﬁ seyeﬁe& %‘iﬁr"&@%’ﬁ'ﬁ'&é’f ’L'E & 5‘#@# ﬁﬂi@%ﬁgﬁga&r B pt abl e
salt &5 saing comsistingof tnee fifsed ddeppndehtly gartiaid, saturpled) fihceiratsal or @iyposi t i on
of claim 12 wherein said GABA agoni st is nuscinol, progabide, riluzole,
bacl of en, gabapentin, vigabatrin) val proic acid, tiagabine, |anotrigine,
pregabal i n, phenytoin, carbanazepine, topiramte, a prodrug thereof or a
pharmaceutically acceptable salt of said GABA agoni st or said prodrug. 20
14. A pharmaceutical conposition of claim 13 wherein said GABA agonist is
gabapentin, tiagabine, |anotrigine, phenytoin, carbamzepi ne, topiranmate



agoni st or said prodrug. 15. The use of a pharmaceutical conposition of

claiml1 in the 25 manufacture of a nedicanent to treat a condition which

presents wadrdi@beti c conplications in a mammal . . A . Af 9% &r/ado182213
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0 : 0 "()-
(1)6/% A <(&) ( éf‘.’ﬁ)@ﬁv‘% S8l pq_raz}g)({& b Fff'ﬁi ﬁ(@(@g\?&% R is oationali: () -
"10% & (9 - ! QidbtddRvith u@to@hﬂéé%&bét)tuéﬁtmdéﬁ@%ﬁﬂ)&ée(léctéﬂ fem (O CAalkdxySUE} [ MP1
10(( 10(( (C1-Cy)alkyl, hydroxy-(Cs-Cs)alkyl, phenyl, pyridyl, (Co-Cs)alkylsulfamoyl, (Cs-Cs)alkyl
optionally substituted with up to five fluoro and (C4-C4)alkoxy optionally substituted
with up to five fluoro; said triazolyl in the definition of R"', R'2, R" and R' is aptionally
substituted with hydroxy, halo, hydroxy-(C.~C,)alkyl, (C4-C,)alkoxy-(C+-C,)alkyl, (C4-

10  Cyalkyl optionally substituted with up to five fluoro and (C4-C,)alkoxy optionaily
substituted with up to five fluoro; said tetrazoly! in the definition of R'", R'%, R"™ and
R'is optionally substituted with hydroxy-(C2-Cs)alkyi or (C,-C,)alky! optionally
substituted with up to five fluoro; and said pheny! and pyridyl which are optionally
substituted on piperazine in the definition of R'", R, R" and R" are optionally

15  substituted with up to three hydroxy, halo, hydroxy-(C-Cs)alkyl, (C4-C,)alkoxy-(C;-
C,)alkyl, (C4-C4)alkyl optionally substituted with up to five fluoro and (C,-C,)alkoxy
optionally substituted with up to five fluoro; or
R and R*2 are taken together on adjacent carbon atoms and are
-CH,0OC(CH3);0CH,- or -0-(CH,),-O-, and R*® and R" are taken separately and are

20 each independently hydrogen or (C-Cys)alkyl;
pis1,2or3;

R and R'® are taken separately and are each independently hydrogen, (C;-C.)alkyl
optionally substituted with up to five fiuoro; or R and R are taken separately and
R' is hydrogen and R is (Cs-Cs)cycloalkyl, hydroxy-(C1-Cs)alkyl, phenyl, pyridyl,

25  pyrimidyl, thienyl, furanyl, thiazolyl, oxazolyl, imidazolyl, benzothiazolyi or
benzoxazolyl; or R' and R'® are taken together and are (Cs-Ce)alkylene;

G®, G* and G°® are taken separately and are each hydrogen; ris 0; R* is hydrogen,
(C1-Ca)alkyl, (C4-Cy)alkoxycarbonyl, (Cs-Ca)alkoxy-(C,-Cy)alkyl, hydroxy-(C-Cs)alkyl
or phenyl optionally independently substituted with up to three hydroxy, halo,

30  hydroxy-(Cs-C.)alkyl, (Cs-Cs)alkoxy-(Cs-Cs)alkyl, (C4-Cy)alkyl or (C4-Cs)alkoxy,
wherein said (C;-C4)alkyl in the definition of R® and said (C-C,)alkoxy in the definition
of R® are optionally and independently substituted with up to five fluoro; and R' and
R® are each independently (C,-C,)alkyt; or
G’, G* and G® are taken separately and are each hydrogen; ris 1; R* is hydrogen,

35  (Cy-Colalkyl, (Cs-Cq)alkoxycarbonyl, (Cs-Cs)alkoxy-(C1-Ca)alkyl, hydroxy-(Cs-Cy)alkyl
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G* and G® are taken together and are (C;-Cs)alkylene; ris 0 or 1; and R, R", R®

and G® are hydrogen;

10 R' is SO.NR?*R%, CONR?'R%, (C,-Cg)alkoxycarbonyl, (C.-Ce)alkylcarbonyl, Ar-
carbonyl, (C1-Ce)alkylsulfonyl, (C;-Ce)alkylsulfinyl, Ar-sulfonyl, Ar*-sufinyl and (C,-
Ce)alkyl;

R?*' and R are taken separately and are each independently selected from
hydrogen, (C,-Cs)alkyl, (Cs-C;)cycloalkyl and Ar*-(Co-Cy)alkylenyl; or

15  R?' and R% are taken together with the nitrogen atom to which they are attached to
form azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, azepinyl,
azabicyclo[3.2.2]nonanyl, azabicyclo[2.2.1]heptyl, 6,7-dihydro-5H-
dibenzofc,elazepinyl, 1,2,3,4-tetrahydro-isoquinolyl or 5,8,7,8-tetrahydropyrido[4,3-
dlpyrimidyl; said azetidinyl in the definition of R?' and R% is optionally substituted

20 independently with one substituent selected from hydroxy, amino, hydroxy-(C;-
C.)alkyl, (C+-C,)alkoxy-(C+-Cy)alkyl, (C+-C,)alkyl optionally substituted with up to five
fluoro and (C4-C,)alkoxy optionally substituted with up to five fluoro; said pyrrolidinyl,
piperidinyl, azepinyl in the definition of R*' and R% are optionally substituted
independently with up to two substituents independently selected from hydroxy,

25 amino, hydroxy-(Cq-Cs)alkyl, (C-C,)alkoxy-(C4-Cs)alkyl, (C4-Cs)alkyl optionally
substituted with up to five fluoro and (C:-C,)alkoxy optionally substituted with up to
five fluoro; said morpholiny! in the definition of R* and R? is optionally substituted
with up to two substituents independently selected from hydroxy-(C4-C,)alkyl, (C4-
Cas)alkoxy-(C+-C,)alkyl, (C4-Cy)alkyi optionally substituted with up to five fiuoro and

30 (C4-Cs)alkoxy optionally substituted with up to five fluoro; said piperazinyl in the
definition of R?' and R* is optionally substituted independently with up to three
substituents independently selected from phenyl, pyridyl, (C-C,)alkoxycarbonyl and
(C4-Cq)alkyl optionally substituted with up to five fluoro; said 1,2,3,4-tetrahydro-
isoquinolyl and said 5,6,7,8-tetrahydropyrido[4,3-d]pyrimidy! in the definition of R*'

35 and R® are optionally substituted independently with up fo three substituents
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said Ar? is optionally independently substituted as set forth for Ar and Ar' above;
15 R%is CONR®R?® or SO,R®R*, wherein RZ is hydrogen (C,-C,)alkyl or Ar’~(Cy-
Ca)alkylenyl and R is Ar’-(C,-Cs)alkylenyl; provided that when Ar® is phenyl,
naphthyl or biphenyl, then R cannot be CONR**R? where R% is hydrogen or Ar®
and R® is Ar’;
2 is hydrogen, (C;-C)alkyl, (C1-C,)alkoxycarbonyl, (C,-Cj)alkoxy-(C-Ca)alkyl,
20  hydroxy-(C+-Cg)aikyl or phenyl optionally independently substituted with up to three
hydroxy, halo, hydroxy-(C:-C,)alkyl, (C-Cy)alkoxy-(C4-Cy)alkyl, (C1-C,)alkyl or (C4-
Cs)alkoxy, wherein said (C4-Cy)alkyl in the definition of R® and said (C,-C,)alkoxy in
the definition of R® are optionally and independently substituted with up to five fluoro;
Ar is independently defined as set forth for Ar and Ar' above;
25 said Ar’ is optionally independently substituted as set forth for Ar and Ar’ above;
R? is hydrogen or (C;-C,)alkyl;
R* and R* are each independently hydrogen, hydroxy, halo, hydroxy-(C;-Ca)alkyl,
(C4-Cy)alkoxy-(C4-Cy)alkyl, (C4+-Cy)alkyl optionally substituted with up to five fluoro,
(C4-Cq)alkoxy optionally substituted with up to five fluoro, phenyl, pyridyl, pyrimidyl,
30 thienyl, furanyl, thiazolyl, oxazolyl, phenoxy, thiophenoxy, SO.NR*¥R®, CONR®R®' or
NR*R®; said thieny!, pyrimidy), furanyl, thiazolyl and oxazolyl in the definition of R?
and R* are optionally substituted by up to two hydroxy, halo, hydroxy~(C,-C)alkyl,
(C+-Cas)alkoxy~(C4-Cs)alkyl, (C-Cs)alky! optionally substituted with up to five fluoro or
(C+-Cs)alkoxy optionally substituted with up to five fluoro; said phenyl, pyridyl,
35  phenoxy and thiophenoxy in the definition of R? and R* are optionally substituted by
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up to five fluoro or (C4-C,)alkoxy optionally substituted with up to five fluoro; said
morpholiny! in the definition of R* and R*' is optionally substituted with up to two
substituents independently selected from hydroxy-(C4-C)alkyl, (C4-Cs)alkoxy-(C-
Ca)alkyl, (C+-C,)alkyl optionally substituted with up to five fluoro and (C,-C,)alkoxy
20  optionally substituted with up to five fluoro;
A is N optionally substituted with hydrogen or (C,-C,)alkyl and B is carbonyl; or
A is carbonyl and B is N optionally substituted with hydrogen or (C4-C,)alkyl;
R is hydrogen or (C,-C,)alkyl;
R* is phenyl, pyridyl, pyrimidyl, thiazolyl, oxazolyl, benzyl, quinolyl, isoquinolyl,

25  phthalizinyl, quinoxaniyl, benzothiazoyl, benzoxazolyl, benzofuranyl or benzothienyl;
said phenyl, pyridyl, pyrimidyl, thiazolyl, oxazoiyl, benzyl, quinolyl, isoquinolyl,
phthalizinyl, quinoxanlyl, benzothiazoyl, benzoxazolyl, benzofuranyl and benzothienyl
in the definition of R* are optionally substituted with up to three phenyl, phenoxy,
NR*R*, halo, hydroxy, hydroxy-(C-Ca)alky!, (C1-Ca)alkoxy-(C1-Ca)alkyl, (C+-C4)alkyl

30 optionally substituted with up to five fiuoro or (C4-C,)alkoxy optionally substituted with
up to five fluoro;

R* and R are each independently hydrogen, (C1-C, alkyl), phenyi or phenylsulfonyl;
said phenyl and phenylsuifony! in the definition of R* and R* are optionally
substituted with up to three halo, hydroxy, (C+-Cas)alkyl optionally substituted with up

35 tofive fluoro or (C;-Cy)alkoxy optionally substituted with up to five fluoro;



1098 ()-!N y!10%& ()-Td <~\:10!1tS(9!110%!& ()-@tS(9!'10%! & ()-@&' 10%& () -
% 109%&' ()-!yS!"1109%& ()- 10%& ()-CtzodY710!&&! 10%&' ()- 10 10
107: 10%& WP-0248B2Y" 1098 ! & ()-@~S. Y'10%&' ()- @t S. Y" 1098 #! #&1/iBo@2213
*yaBdY710! -40-

1098 ()-s10%&' ()-10%& ()--10%&' ()-Z109%& ()-S! 3&&! 10%>&' ()-4(aBdY710! 10%&' (
)- S,
S8 109%& ()-f" 109%& () - smlo%& () - S10%& ()-fs-10%& ()-b.}"<dY710! ! X@ & 109%& ()
-S. 109 () -0 Is@®D, CHSH dr)GHE 1098 () - SYd0%& ()-g!'\ @! 109& () - @Q~\ =10! !

100/&'()-@%?{%%% -19:110%& ()- 10 10
10410%& () S, "aB-\=10! | 1096& ()-f! pf F"10900& ()-ffF" 10%& ()-f"

1098 () - @ ROURY RF- @ taken separately and are each independently hydragen, halo, cyano,

109 () (@3'@9#\ e L A APRE T RN BRI A ARSI OR
10@" 10%8 (morbHéBHbLAYERENEXy)(E|-CRalkyI LRS- (C)-CRaBys IAHOELG))dlkyl @ FL0%: () - @
f S+l 10%&& r9a

Y SO red Wit P 43 el on Cr Eolplkery pytionaly SRt

10% " & () - gq ipn
1210?;;/&' g&) toréeo;] Fil gLx I1 %€ (- T11006 & 109 h&: () ghg<dCC= 10
" 1 1 ] 1 q< -
N *F" 109 ° &‘% 504 By F?C'%P 8RS %55“1@65}’9&"%@1@& ) 10% & () - +haB7=

10 1/\0‘ F" 1%{‘3 &p(h)anyl ﬂ.lfékfy&tt(lényf P@0 Byhmidyt, pyrazinyl or pyndazmyl said Ar* being
110% &'

10° ! >| zglo ?‘33'&"55%‘&16‘3/&“?‘ QQ@F%I%W(@ﬂq‘*gﬂq’%@(ﬁ@/&%@"‘y‘i Halo:1 g0 ()- 10°

10"z UBWUS 2y droxy-(C1 -C4) 'alkyl (Cy-Cy)alkyl optlonflllly substltuted w:th up to five fluoro or (C;- .
)11 01 zatosAod pianall sesttdd Wi §ip S obok: {)> L' 1 109 ()- 10 10
10! D@" 10%8=% hnd R> @ 14K ltgether bn @ajtaritkarbon\atdrhd aRd Ere(-D+(CH,)-O-;
109 ()-y! (t)l(sn‘%"lzog/r«%;( ) -ym 1098&' () -! Xynmi' 109%&' () -yni' 109 () - >$./} 7?4/
15 Yis (C,-Ceg)alkylene;
R* R* and R* are each independently hydrogen or (C-C,)altkyl;
m and n are each independently 1, 2 or 3, provided that the sumofmandnis 2, 3or
4
kis0,1,2,30r4,
20 Y'is a covalent bond, carbonyl, sulfonyl or oxycarbonyl;

43 js (Cs-Cr)cycloalkyl, Ar-(Co-Ca)alkylenyl, NRR* or (C,-Cg)alky! optionally
substituted with one to five fluoro; provided that when Y' is a covalent bond or
oxycarbonyl, then R® is not NR*'R*,

R* and R* are taken separately and are each independently selected from

25  hydrogen, Ar®, (C;-Cg)alky! and Ar’-(Cy-Cy)alkylenyt; or
R* and R* are taken together with the nitrogen atom to which they are attached to
form azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, azepinyi,
azabicyclo[3.2.2Jnonanyl, azabicyclof2.2.11heptyl, 1,2,3,4-tetrahydroisoquinolyl, 6,7-
dihydro-5H-dibenzojc,e}azepiny! or 5,6,7,8-tetrahydropyridof4,3-d}pyrimidyl; said

30  azetidinyl in the definition of R and R* are optionally substituted with one hydroxy,
amino, hydroxy-(C+-Cs)alkyl, (C,-C,)alkoxy-(C+-Ca)alkyl, (C-C,)alkyl optionally
substituted with up to five fluoro or (C,-C,)alkoxy optionally substituted with up to five
fluoro; said pyrrolidiny!, piperidinyl and azepinyl in the definition of R¥ and R* are
optionally substituted with up to two hydroxy, amino, hydroxy-(C;-C,)alkyl, (C+-

35  Cu)alkoxy-(C+-Ca)alkyl, (C+-C,)atky! optionally substituted with up to five fiuoro or (C,-



10f f, 109& () -

*_109& ()-y):109& ()-'\ff"109& ()-!fff"100& ()-ff"109& ()-/O01R] gydB/

10! 0" 1094WE 2437620 10983&' ()- 1096 & ()- 'H 109&' ()- !19: p&PHi1for21310
10w4B/  y910%+z+& ()-z -41-

y9109KK&' ()-z! 6}0y910% r & ()-z!y910%h& ()-z!0y910%=& ()-z!.y910%*& ()-z#
FXaxV4B/ | PLg10% : & ()-!Lgl0%& ()-!.y910%]& ()-z!:y910%J& ()-z y910%

-& ()-2'y910%gg& ()-zaj twzwueB/ 3 &109&' ()-!lyl0%we& ()-:!K

Oy109&' () - : CyaKks%y ofitidnally satystideédowith &p to)five fibgrol 88id niorpholiny irPRe definitidh 10

ll?l ?@5%%«5@5 %Fg %&W&g‘%ﬁ%&‘?‘%’? %%6'35@5?3"% %’Bygﬁ%ﬂééh 19‘@@?%&9}@( g'P (E )-1°9911
0%/ & ()- \déjetddtirom hydrbky-(@ AT ARV Cs- C))aﬂ(&y-(CrC.;)alkyl (C4-C,)alky! optionally
10%4 & () - S"s% sf‘ tgieg thﬂlufp"tcf)L QSMMré& arqa (ﬁlﬁ)aqﬁo%(g%ﬁqima% g\).lﬁs%l@teldl \gxo(ﬁ&u;g o TKELY:
5 five fluoro; said piperazinyl, 1,2,3,4-tetrahydroisoquinolyl and 5,6,7,8-tetrahydro[4,3-
djpyrimidy! in the definition of R*’ and R* are optionally substituted with up to three
hydroxy, amino, halo, hydroxy-(C4-Cs)alkyl, (C4-C,)alkoxy-(C4-Cs)alkyl, (C4-Cs)alkyl
optionally substituted with up to five fluoro or (C,-C,)alkoxy optionally substituted with
up to five fluoro; and said 6,7-dihydro-5H-dibenzo[c,ejazepiny! in the definition of RY
10  and R* are optionally substituted with up to four hydroxy, amino, halo, hydroxy-(C;-
C.)alkyl, (C4-Cy)alkoxy-(C4-Ca)alkyl, (C4-Cs)alkyl optionally substituted with up to five
fiuoro or (C,-C,)alkoxy optionally substituted with up to five fluoro;
A is independently defined as set forth for Ar and Ar' above;
Ar® is optionally independently substituted as set forth for Ar and Ar’ above;
15 R* and R*® are independently hydrogen, (Cs-C;)cycloalkyl, Ar’-(Co-Ca)alkylenyl, Ar®-
(C-Ca)alkenyl, Arf-carbony! or (C4-Ce)alkyl optionally substituted with up to five
fluoro;
Ar® is independently defined as set forth for Ar and Ar' above;
Ar? is optionally independently substituted as set forth for Ar and Ar' above; and
20 R* and R*'? are each independently hydrogen or (Cs-Cs)alkyl.
8. A pharmaceutical compaosition of claim 7, wherein in said compound of
Formula |, said prodrug thereof or said pharmaceutically acceptable salt of said
compound or said prodrug:
R'is C(OH)R*R®, where R* and R’ are each independently hydrogen or methyl;
25 R?is hydrogen;
RYis

X
/
N
( ‘Hz)quﬂ
G
N
|

wherein said R® is substituted by R®, R” or R%;
G, G' and G? are taken separately and are each hydrogen and R® is hydrogen or (C4-
30 C,akyl; R and R® are each independently hydrogen or (C,-C,)alkyl; or
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thio(C4-Cs)alkylenylcarbonyl or vinylenylsulfonyl; said vinylenylcarbonyl and said
vinylenylsulfonyl in the definition of X are optionally substituted on one or two
vinylenyl carbons with (C4-Cs)alkyl, benzyl or Ar; said oxy(C,-Cs)alkylenylcarbonyl

10  and said thio(C4-Cy)alkylenyicarbonyl in the definition of X are optionally substituted
with up to two (C4-C,)alkyl, benzy! or Ar;

R® is (Cs-C)cycloalkyl, Ar'-(Cqo-Cs)alkylenyl or (C4-Cs)alkyl optionally substituted with
up to five fluoro;
Ar' is phenyl, naphthyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, triazinyl, quinolyl,

15  isoquinolyl, quinazolyl, quinoxalyl, phthalazinyl, cinnolinyl, naphthyridinyl, pteridinyl,
pyrazinopyrazinyl, pyrazinopyridazinyl, pyrimidopyridazinyl, pyrimidopyrimidyl,
pyridopyrimidyl, pyridopyrazinyl, pyridopyridazinyl, pyrrolyl, furanyl, thienyl, imidazoiyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl,

20 benzothiazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl, pyrrolopyridyl, furopyridyl,
thienopyridyl, imidazolopyridy!, oxazolopyridyl, thiazolopyridyl, pyrazolopyridyl,
isoxazolopyridyl, isothiazolopyridyl, errolopyrimidyl, furopyrimidyl, thienopyrimidyl,
imidazolopyrimidyl, oxazolopyrimidyl, thiazolopyrimidyl, pyrazolopyrimidyl,
isoxazolopyrimidyi, isothiazolopyrimidyl, pyrrolopyrazinyl, furopyrazinyl,

25 thienopyrazinyl, imidazolopyraziny!l, oxazolopyrazinyl, thiazolopyrazinyl,
pyrazolopyrazinyl, isoxazolopyrazinyl, isothiazolopyrazinyl, pyrrolopyridazinyl,
furopyridazinyl, thienopyridazinyl, imidazolopyridazinyl, oxazolopyridazinyl,
thiazolopyridazinyl, pyrazolopyridazinyl, isoxazolopyridazinyl or isothiazolopyridazinyl;
and

30 said Ar' is optionally substituted as set forth in claim 7.

9. A pharmaceutical composition of claim 8, wherein in said compound of
Formula |, said prodrug thereof or said pharmaceutically acceptable salt of said
compound or said prodrug:

X is a covalent bond, oxycarbonyl or vinylenylcarbonyl optionally substituted on one
35  ortwo vinylenyl carbons with (C-C,)alkyl, benzyl or Ar;
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and
said Ar' is optionally substituted as set forth in claim 8.
10. A pharmaceutical composition of claim 9 wherein in said compound of
Formula |, said prodrug thereof or said pharmaceutically acceptable salt of said
10  compound or said prodrug:
R?is hydrogen;
R*is hydrogen or methyl,
R® is methyl;
G, G" and G? are hydrogen;
15 R®and R’ are each independently hydrogen or methy;
R? is hydrogen.
11. A pharmaceutical composition of claim 10 wherein said compound of
Formula ! is selected from
1R-(4-{1'-[2-(1R-hydroxy-ethy!)-pyrimidin-4-yl]-[4,4']bipiperidinyl-1-yi}-pyrimidin-2-yl)-

20  ethanol;
furo[3,2-c]pyridin-2-yl-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl]-3R,5S-dimethyl-
piperazin-1-yl}-methanone;
(4-chloro-furo[3,2-c]pyridin-2-yl)-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-3R,5S-
dimethyi-piperazin-1-yl}-methanone;

25  {4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-3R,5S-dimethyl-piperazin-1-yl}-(4-pyrrolidin-1-
yi-furo[3,2-c]pyridin-2-yl)}-methanone;
{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-y1}-3R,5S-dimethyi-piperazin-1-yl}-(4-morpholin-
4-yl-furo[3,2-c]pyridin-2-yl)-methanone;
{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-3R,5S-dimethyl-piperazin-1-yl}-imidazo[1,2-

30  ajpyridin-2-yl-methanone;
furof3,2-c]pyridin-2-yi-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-y{}-2R,6 S-dimethyi-
piperazin-1-yl}-methanone;
4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yI]-2R 6 S-dimethyl-piperazine-1-carboxylic acid
pyridin-3-yl ester,
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4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl]-2R 6 S-dimethyl-piperazine-1-carboxylic acid
2-methyl-pyridin-3-yl ester,;
4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-2R,6S-dimethyl-piperazine-1- carboxylic acid
5-chloro-pyridin-3-yl ester;

5  4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-2R,6S-dimethyl-piperazine-1-carboxylic acid
6-methyl-pyridin-3-yl ester;
(E)-1-{4-{2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-2R 6 S-dimethyi-piperazin-1-yl}-3-
thiophen-2-yi-propenone;
1R-{4-[4-(4,6-dimethyl-pyrimidin-2-y1)-3R,5S-dimethyi-piperazin-1-ylj-pyrimidin-2-yl}-

10  ethanol;
1R-{4-[4-(4-methoxymethyl-6-methyi-pyrimidin-2-yI}-3R,5S-dimethyl-piperazin-1-yl]-
pyrimidin-2-yl}-ethanol;
1R-{4-[4-(4-hydroxymethyl-6-methyl-pyrimidin-2-yl)-3R,5S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yli}-ethanal,

15  1R-(4-{3R,5S8-dimethyi-4-[2-(4-methyl-piperazin-1-yl)-pyrimidin-4-yl}-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;
1R-(4-{4-[2-(4-ethyl-piperazin-1-yl)-pyrimidin-4-y{}-3R,5S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;
1R-(4-{3R,58-dimethyl-4-[2-(4-methyl-imidazol-1-yl)-pyrimidin-4-yl]-piperazin-1-yl}-

20  pyrimidin-2-yl)-ethanol;
1R-(4-{3R,5S-dimethyl-4-[2-(2-methyl-imidazol- 1-yl)-pyrimidin-4-yl]-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;
1R-(4-{4-[2-(2,4-dimethyl-imidazol-1-yl)-pyrimidin-4-yi]-3R,5S-dimethyl-piperazin-1-
yl}-pyrimidin-2-yl)-ethanof;

25  1R-(4-{4-[2-(4-isopropyl-piperazin-1-yi)}-pyrimidin-4-yl}-3R,5S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;
1R-(4-{3R,5S-dimethyl-4-[4-methyl-6-(4-methyl-piperazin-1-yl)-[1,3,5]triazin-2-yi}-
piperazin-1-yl}-pyrimidin-2-yl)-ethano};
1R-{4-[4-(4-methoxy-6-methyl-[1,3,5]triazin-2-yl)-3R,5S-dimethyl-piperazin-1-yl}-

30  pyrimidin-2-yl}-ethanol; -
1R-{4-[4-(4,6-dimethoxy-[1,3,5]triazin-2-y1)-3R,5S-dimethyl-piperazin-1-yl]-pyrimidin-
2-yl}-ethanol,
1R-{4-[4-(4-ethoxy-6-methyl-[1,3,5]triazin-2-yl)-3R,5S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl}-ethanol,
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h 5  1R-{4-[4-(4-hydroxymethyl-6-methoxy-[1,3,5]triazin-2-yl)-3R,5S-dimethyi-piperazin-1-
yil-pyrimidin-2-yl}-ethanol;
1R-{4-[4-(4~isopropoxy-6-methoxy-{1,3,5)triazin-2-yl)-3R,5S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl}-ethanol,
1R-{4-[4-(4-isopropyl-[1,3,5]triazin-2-yl)-3R,5S-dimethyl-piperazin-1-yl}-pyrimidin-2-

10  yl}-ethanol,
1R-{4-[4-(4-ethyl-6-methoxy-[1,3,5]triazin-2-y1)-3R,5S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl}-ethanol;
1R-{4-[4-(4,6-dimethyl-pyrimidin-2-yl)-2R,6S-dimethyl-piperazin-1-yl]- pyrimidin-2-yl}-
ethanol;

15 1R-{4-[4-(4-hydroxymethyl-6-methyl-pyrimidin-2-yl)-2R 6 S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl}-ethanol;
1R-{4-[2R,6S-dimethyl-4-(4-[1,2,4]triazol-1-yl-pyrimidin-2-yl)-piperazin-1-yl]-pyrimidin-
2-yl}-ethanol;
1R-~{4-[4-(2,6-dimethyl-pyrimidin-4-y1)-2R,6S-dimethyl-piperazin-1-yl}-pyrimidin-2-yl}-

20  ethanol;
1R-(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl]-2R,6 S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;
1R-{4-[4-(2-hydroxymethyl-6-methyl-pyrimidin-4-yl)-2R,6 S-dimethyl-piperazin-1-yij-
pyrimidin-2-yi}-ethanol;

25  1R-~(4-{4-[2-(1S-hydroxy-ethyl)-pyrimidin-4-yl]-2R 6 S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;
18-(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl]-2R,6S-dimethyl-piperazin-1-yi}-
pyrimidin-2-yl)-ethanol;
1-{4-[4-(2-acetyl-pyrimidin-4-y!)-2R,6S-dimethyl-piperazin-1-yl}-pyrimidin-2-yi}-

30 ethanone;
1RS-(4-{4-[2-(1RS-hydroxy-ethyl)-pyrimidin-4-yl}-2R,6S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;
(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-3R,5S-dimethyl-piperazin-1-yl}-pyrimidin-2-
yl)-ethanone;
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20 2-yl}-ethanol,
1R-{4-[2R,6S-dimethyl-4-(4-phenyl-[1,3,5]triazin-2-yl)-piperazin-1-yl}-pyrimidin-2-yl}-
ethanol;
1R-{4-[4-(4-hydroxymethyl-6-methyl-pyrimidin-2-yl)-3S-methyl-piperazin-1-yl}-
pyrimidin-2-yl}-ethanol;

25  1R-{4-[4-(2-hydroxymethyi-pyrimidin-4-yl)-3S-methyl-piperazin-1-yl}-pyrimidin-2-yl}-
ethanol;
1R-{4-[4-(2-hydroxymethyl-6-methyl-pyrimidin-4-yl)-3S-methyl-piperazin-1-yl}-py-
rimidin-2-yl}-ethanol;
1R-[4-(3S-methyl-4-oxazolo[5,4-b]pyridin-2-yi-piperazin-1-yl)-pyrimidin-2-yl}-ethanol;

30 1R-[4-(3S-methyl-4-oxazolo[4,5-b]pyridin-2-yl-piperazin-1-yl)-pyrimidin-2-ylJ-ethanol;
1R-[4-(3S-methyl-4-quinoxalin-2-yl-piperazin-1-yl)-pyrimidin-2-yl}-ethanol;
1R-{4-[4-(4 6-dimethyl-[1,3,5]triazin-2-y!)-3R,5S-dimethyl-piperazin-1-yij-pyrimidin-2-
yi}-ethanol,
1R-{4-[3R,5S-dimethyl4-(4-methyl-6-phenyl-[1,3,5]triazin-2-yl)-piperazin-1-

35  yllpyrimidin-2-yi}-ethanol;
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(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-2R,5S-dimethyl-piperazin-1-yl}-pyrimidin-2-

20  yl)-ethanol; 1S-(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-2R,6S-dimethyl-piperazin-
1-yl}-pyrimidin-2-yl)-ethanol, a prodrug thereof or a pharmaceutically acceptable salt
of said compound or said prodrug.

12. A pharmaceutical composition of claim 11 wherein said compound of
Formula | is selected from 1R-{4-[4-(2,6-dimethyl-pyrimidin-4-y1)-2R,6S-dimethyl-

25  piperazin-1-yl}-pyrimidin-2-yl}-ethanol; 1R-(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yi}-
2R,6S-dimethyl-piperazin-1-yl}-pyrimidin-2-yl)-ethanol; 1R-{4-[4-(2-hydroxymethyi-6-
methyl-pyrimidin-4-yi)-2R,6S-dimethyi-piperazin-1-yl}-pyrimidin-2-yi}-ethanol; 1R-(4-
{4-[2-(1S-hydroxy-ethyl)-pyrimidin-4-yl}-2R,6S-dimethyl-piperazin-1-yl}-pyrimidin-2-yl)-
ethanol; 1S-(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-2R,6S-dimethyl-piperazin-1-

30  yl)-pyrimidin-2-yl)-ethanol; 1-{4-[4-(2-acetyl-pyrimidin-4-y1)-2R,6S-dimethyl-piperazin-
1-yl}-pyrimidin-2-yl}-ethanone; 1RS-(4-{4-[2-(1RS-hydroxy-ethyl)-pyrimidin-4-yi}-
2R,68-dimethyl-piperazin-1-yl}-pyrimidin-2-yl)-ethanol; (4-{4-[2-(1R-hydroxy-ethyl)-
pyrimidin-4-yl}-3R,58-dimethyl-piperazin-1-y{}-pyrimidin-2-yl)-ethanone; 1R-{4-
[2R,68-dimethyl-4-(2-morpholin-4-yl-pyrimidin-4-yi)-piperazin-1-yl}-pyrimidin-2-yi}-

35  ethanol; 1R~(4{2R,6S-dimethyl-4-[2-(4-methyl-piperazin-1-yi)-pyrimidin-4-yl}-
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ﬁss{w%lz%?’ﬁtél?Z%SS dlmefh@\plperazm 1-yl}-pyrimidin-2-yl}-ethanol; 1R-{4-[4-(4-
hydroxymethyl-6-phenyi-[1,3,5}triazin-2-y1)-2R 6 S-dimethyi-piperazin-1-yi}-pyrimidin-
2-yi}-ethanol; 1R-{4-[4-(4-methoxy-6-methoxymethyl-[1,3,5]triazin-2-yl)-2R,6S-
dimethyl-piperazin-1-yl]-pyrimidin-2-yl}-ethanol; 1R-{4-[2R,6S-dimethyl-4-(4-methyi-
[1,3,5)triazin-2-yl)-piperazin-1-yl}-pyrimidin-2-yl-ethanol; and 1R-(4-{4-[2-(2,4-
dimethyl-imidazol-1-yl}-pyrimidin-4-yl}-2R,6S-dimethyl-piperazin-1-yl}-pyrimidin-2-yl)-
ethanol, a prodrug thereof or a pharmaceutically acceptable salt of said compound or
said prodrug.

13. A pharmaceutical composition of claim 12 wherein said GABA agonist
is muscimol, progabide, riluzole, baclofen, gabapentin, vigabatrin, valproic acid,
tiagabine, lamotrigine, pregabalin, phenytoin, carbamazepine, topiramate, a prodrug
thereof or a pharmaceutically acceptable salt of said GABA agonist or said prodrug.

14, A pharmaceutical composition of claim 13 wherein said GABA agonist
is gabapentin, tiagabine, lamotrigine, phenytoin, carbamazepine, topiramate and
pregabalin, a prodrug thereof or a pharmaceutically acceptable sait of said GABA
agonist or said prodrug.

15. The use of a pharmaceutical composition of claim 1 in the
manufacture of a medicament to treat a condition which presents with diabetic

complications in a mammail.
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