WO 02/ 43762 PCT/ 1B01/ 02213 -1 COVBI NATI ON OF GABA AGONI STS AND SORBI TOL
DEHYDROGENASE | NHI BI TORS Thi s invention relates to pharmaceuti cal
conbi nat ivome2/e¥76a 7- am nobutyric acid 5 (GABA) agoni st, BRCpIEdmez3t her eof
or a pharmaceutically acceptable salt of said GABA agoni st or said prodrug
and a sorbitol dehydrogenase inhibitor (SD), a prodrug thereof or a

phar maceutically acceptable salt of said SDI or said prodrug, kits
cont ai ni ng such conbi nati ons and net hodd- of using such conbinations to
treat mammuals, including humans, suffering fromdiabetic conplications
such as, inter al/ia, 10 diabetic neuropathy, diabetic nephropathy, diabetic
cardi onyopat hy, diabetic retinopathy, diabetic m croangi opathy, diabetic

macr oangi opat hy, cat@sashemabN GPcARA AEONISTEAND SERRITEN al so relates to
additive and syner gi%B%mNRSEWH ggonist, a prodrug thereof
or a pharmaceutically acceptal alt of said BA agoni st or said prodrug

and a SDI, a pr dtisunyentiey relstesoip phamhaoericsbeambinatiops ok wapiababrieagd| t of
said SDL or ' r r e Lid Me g OkSHt | i
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i aboti o nPRRBRREERYLord PRARAAIEAN dcOBNELN of ST el Tiodeg e
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s well as antispasnodi' ¢ am no aci d bacl of en : ese conpounds
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macroangiopathy, cataracts or foot ulcers.
20 BACKGROUND OF THE INVENTION
GABA is the major inhibitory neurotransmitter in the mammalian central

nervous system. Its receptors have been divided into two main types. The more
prominent GABA receptor subtype, the GABA, receptor, is a ligand-gated CI ion
channel that is opened after release of GABA from presynaptic neurons. A second
25  receptor, the GABAg receptor, is a member of the G protein-coupled receptor family
coupled both to biochemical pathways and to regulation of ion channels. (Goodman
and Gilman’s The Pharmacological Basis of Therapeutics, McGraw-Hill, New York,
New York, 9" Edition, (1996).
By gating negative chloride (CI') ions into the interior of cells, GABA inhibits
30 the presynaptic release of neurotransmitter due to a positive voltage polarization
pulse. Such inhibition is extremely common: GABA receptors can be found in 60 -
80% of central nervous system neurons. Subtypes of GABA receptors can be
activated by the mushroom toxin muscimol (at GABA,) as well as the antispasmodic
amino acid baclofen (GABAg). These compounds directly mimic the action of GABA



-2 at the receptor. Allosteric facilitation of GABA receptors occurs at
several distinct sites; the conpounds which bind there are used as

sedat i vewanz4xnxi ol yti cs. Progabide is a prodrug whi ch PeTmmoesas to GABA
after crossing the blood/brain barrier-2-nto the central nervous system

Vi gabatrin (gamma-vinyl - GABA) pronotes 5 binding of GABA by inhibiting
GABA- am not ransferase (GABA-T), the enzyne responsible for degradi ng GABA
in the synapse. GABA agonists well known in the art include rnuscinol,

pr ogabi de, atitﬂlwmé;ﬁor Abeetérintfadiitatipnlo BABA recétensrosaurs af seviral disgrddat ri n,

vai proic aC| ab| Ltrd ) rlgl ekal (r)),

pr egabal i n, tﬁﬁet U('%FQVE%F bmdr g‘uérre %%P%éfr%g%eg?wgg%?ééﬁ%%ﬁ%m), 10
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ot her GABA tigiimg sitGABA by mh&dlngﬁhﬁfBA-ammotrbnsferawtﬁm-Tbrltse emﬂymemaceut I cal
conpositions, ne s and. Ki f is Invention. GABA agoni sts have been
di scl osed trSé%@S%Ee%gmeqrﬂd'%{gﬁggi"}h?es%#e%apy for central 15 nervous system
di sorders such aCSAMeg@'pstyweH-llamnWmlgttm\antirmlmdeem,scumr ehogabidesriibhzote,a,

Par ki nson eas I ne ast . A. agoni sts have
al so beensbd’f:i?fq %tba {rb{g}/e&go@}lﬂ' ’ ga?béﬁq M%Bﬁpp&%%? %é{}%ie%bﬁ ts and

ant i psychotiafstriginE\@drhietal®), g{%%ba:epah@iﬁommenmrbaebwzepﬁd (TeyrétaiPg utility

in the treatnment of_ pain. Met abol i sm 40, 77-87 (‘1991) have
shown tlRat teRigmate (:Tmrr@@ e @palag deriyalives, @rasugs andiahamrrgepticallyf di abet i c

rats (bas edc,lg ébtgﬁég TQQ#QTGAHA aCRHLRS i, hbﬁFéE;H@ é’éﬂ?ﬂhaé‘é YQiekfiyHeOS e

| evel s are phar rraco 0gl ca | ower ed, an mprovenent correl ates
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nerve sorbi Sae and M A
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sor bi tO precu ruct ose ose via the enzyne
reduct ase. P@dﬁwnlsw%@:@ge gwéweeyglnqsa&wsme%mtye%@e ag@nstaﬁavesal%e 578,

whi ch are b'%@ﬁ @EXIOE&FB%%QT R%Fu?é’s Mud%&ﬁe@éaﬁﬁ& SnxiBifidd HHaShtig§engREPounds of the

Formul a A,
Further GABA agonlsts have been disclosed to have utility in the treatment of pain.
S. Ao et al., Metabolism, 40, 77-87 (1991) have shown that significant

20 functional improvement in the nerves of diabetic rats (based on nerve conduction
velocity) occurs when nerve fructose ievels 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,

25  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 disciose compounds of the Formula A,
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WO 02/ 43762 PCT/ 1B01/ 02213 -3 wherein RL through R5 in the conmpound of
Formula A are defined as disclosed therein. Further, U S. 5,728,704

di scl osewo hzy37enr bi t ol dehydr ogenase conmpounds have uti PCTABG1M211Ae
treatnment of diabetic conplications. Co#fisonly assigned |International Patent
Application Publication Nunber 5 WO00/59510, which is incorporated herein
by reference, discloses conpounds of the formula R3 R2Z N ~I NAR |
wherein RL through R3 in the conpound of Fornula | are defined as discl osed
therein. 1@hdriatR'applgle BRE indhe dorapduns @f Foimatda Alage defined @adisclosed-or nul a |

have utility in th t f. di |.C i i OF THE

| VENTI O e Ebdher gﬁ’af"’ﬁgh‘)gS{Sg'Sg‘%)sgh%ﬁwsé’?&n@%'ﬁ'?{:&é’gﬁ%oerr%o LT ONs

conpri si ng: have utility imhe ieatdiierd of@ietiagampliations. pr odrug thereof or a 15
pharmaceutical | y.accept abl.e sal f. sai I - Sa odrug; b.
an amount of a ﬂmmgﬁléf%ﬂ?ﬁegoa]p%ﬁ%@?ggg tegtb\ gﬁgg’grrg@eﬁ@?l@%ﬂ%? Lg?it{:(l)rcrept abl e
salt of ssaiWoBbI59610,shich ip iredrpocgtecinaiein by referemce ydisalnses cpmpounds efithecal | y
accept abl e yehicle, carrier or diluent. This invention is also directed to
kits for acﬁF@U?ng a therapeutic effect in a 20 manmal conprising: a. an
anount of a GABA agonist, a prodrug thefeof or a pharnaceutically
acceptabl e salt of said GABA agoni st or| said prodrug and a

phar maceutical |y acceptabl e vehi cR ier or diluent in a first unit
dosage form b. an amount of a SDI, prodrug thereof or a pharnaceutically
25 acceptable salt of said SDI or sai drug and a pharnaceutically
acceptable vehicle, carrier or diluentNin B second unit dosage form and
c. a container. This invention is also directed to nethods for treating a
manmal in need of therapeutic treatment conprising administering to said

mamal WO 02443462 hcdr RO 1€ €dmpound of Formula | are defined as disclosed therein.
10  That application discloses that the compounds of Formula | have utility in the

treatment of diabetic complications.
SUMMARY OF THE INVENTION
This invention is directed to pharmaceutical compositions comprising:

a. an amount of a GABA agonist, a prodrug thereof or a
15  pharmaceutically acceptable salt of said GABA agonist or said prodrug;
b. an amount of a SDIi, a prodrug thereof or a pharmaceutically
acceptable salt of said SDI or said prodrug; and, optionally,
c. a pharmaceutically acceptable 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



-4 (a) an anmount of a first conpound, said first conpound bei ng a GABA
agoni st, a prodrug thereof or a pharmaceutically acceptable salt of said
GABA agov® 84362 sai d prodrug; and (b) an anmount of a sechPaUIRomepmadnd, said
second compound being 5 a SDI, a prodrelg thereof or a pharmaceutically
acceptable salt of said SDI or said prodrug; wherein said first conpound
and sai d second conpound are each optionally and independently

adm ni stered together with a pharmaceutically acceptable vehicle, carrier
or diluent. 10 This i(ayeantammunt of adfirstacodipoend, edidifisst cempodyd heing @ GABA ng a
manmal in need. of  ther j re LS doipi sterd o0 said
manmmal a ph%ﬁor’f‘k? eBith" cngS‘R@%'r%%fgg{ fi %%%@%éé%g%bgeng@g&in%wo% aé Afi rst
conpound, sagothist or sHid prodmiguard! bei ng a GABA agoni st, a prodrug thereof or a

pharmaceutically acce I f j -:ﬂ&gg' . 0r odr ug;
and (b) an anount of @S %&c%ﬂ%%é‘?r%gﬁ?\%{dd?aﬁ%?ﬁg%i%h coh%%%ﬁgoﬁi%é@a SDi,
a prodrig téh&Déod pordrgy theesofrac ethaonddeypticatly @ocaridbde sall of 8did IDIOr@id or sai d
prodrug; ar}% rgg,ti onally, (c) a pharmaceutically acceptabl e vehicle,

carrier or P?u ht. 20 The nethods of this invention include therapeutic

t reat nent ofhefeiabszid first compduindadridoseid sBicmidetdmpocndaré each optionatty ehd nay be
treated by th d L hi avent.o 'I%I Lt j i.ahetic
neur opat hy,'n%ﬁ 5 e%'?@ %der%h'rs {SB%OES ktﬁqe%(??;\{%&e ?cb calrd 1 (glﬁéi/@pgﬁ?@féb% g%‘\é@?,c

r et i nopat hygarigrabdiiueot. m cr oangi opat hy, di abetic nacroangi opathy, cataracts
and fo ul cers.—.k . ar. 2cjal.l L r . Whi re
reatedby tne nEUhBAETSH i AROUELENY SRR IpE attd STERRY iBbslef P
conbi nat i onberapadicnieeEztmentcalmprisimg cednbinistesing torskidomhamarall &k phamatelticak

i nvention are col nds.of Formula I, R3 R2Z N /I N Rl 30 prodrugs

t her eof an&°ﬁ?§?‘ﬂ§@§%’ﬁ$ré§gﬁg| y acceptable salts of said conpounds and said
prodrugs, wherein: WpaD2anh4B8068t d?PETirdtBOhpO@R1 3aid first compound being a GABA

agonist, a prodrug thereof or a pharmaceutically acceptable salt of said GABA

15  agonist or said prodrug; and
(b) an amount of a second compound, said second compound being
a SDI, a prodrug thereof or a pharmaceutically acceptabie salt of said SDI or said
prodrug; and, optionaily,
(c) a pharmaceutically acceptable vehicle, carrier or diluent.

20 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

25 mammalis which are treated by the methods of this invention.

Preferred SDls for use in the combinations, pharmaceutical compositions,
methods and kits of this invention are compounds of Formula |,

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



-5 R is fornyl, acetyl, propionyl, carbanoyl or -C(OH)R4AR5; R4 and RS are
each independently hydrogen, nethyl, ethyl or hydroxy-(C -C3)alkyl; R2is
hydr ogen,w@ @/432d) al kyl or (C,-C4)al koxy; R3 is a radical p€TABm/tmsrula 5
X-R9 17 R23 RN NN Z2)qgl I~ ep)4 24 RS5=3a N R 3b |l R3c NR28 R29 N R28 R
29 N \ NRes RR7T NR27 R29 RR27 R3d i R3e NN Rif W 02/43762

PCT/ 1B01/ 02213 -6 R 36 R33 R33 R37 A-N)- ND B N/NR 32 R3z Ras Ras
R39 R3Bh I ' R3i NI Ras R37 Raza R 42 HO R 42 NRao Ral Rata Rat Rata E
R R38 R39 ik fahyi, acétyl, propionyl, carbamoyl or -C(OH)R'R®;

R* and R® are each independently hydrogen, methyl, ethyl or hydroxy-(C+-Cs)alkyl;
R?is hydrogen, (C-Cj)alkyl or (C4-C,)alkoxy;
R®is a radical of the formula
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R33' 43 R4 - RAN1 43 Ras YNas N xRR45 \ (CH2)m (CHz)n 8, R3mRan y
RASINR30 N N Ra3 as YR\N R43 (CH2)k or RBP N R3g | wherein said
radi cal ofOoPouatet a R3a is additionally substituted on thereT/mgpihp21R6, R
and R8; WD 02/43762 PCT/1B01/02213 -7 #&aid radical of fornmula R 3b is
additionally substituted on the ring by R18, R19 and R20; G Gl and & are
taken separately and are each hydrogen and R6 is hydrogen, (Cl- 4)al kyl,
(C1- ) al koxycar bonyl, (Cl-C4)al koxy-(Cl1-C4)al kyl, hydroxy-(Cl-C4)al kyl or
phenyl optionally independently substituted with up to thr& _hydroxy, hal o,

hydroxy 5 (Cl-C4)al kyl, (Cl C4) al koxy- (Cl1l-C4)al kyl, (Cl-C4)y= ar

(C1- 4) al koxy, whereln id (C1- C4)a,423kyl in the definitio and said
(C1- C4)a|koxy|nthe inition of R6 2_noptionally a Xlependent | y
substituted with up o f\éve fluoro; R7 nd R8 are each ndependent |y

hydr ogen or (Cl-C4 or Gand GL aN en toget her~andOare

(C1- C3) al kyl ene a d R6 R? R8 and re| 10 hydrogen; and & are

t aken toget her (C1-3) al kyI ene_and R6, R7, R8r &% hydrogen;

gisOorl;, Xis a O\Nal ent bond,’ Ig g -, oxycarbonyl,
oxy(Cl 15 4)al k I enlyl car bonyl , ( | kyl enyl car bonyg®
(C3-A4) al kenyl car bonyl, thio( Cl-

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



C4) al kyl enyl car bonyl, vinyl enyl sul fonyl, sulfnyl-(Cl-C4)al kyl enyl car bonyl
sul fonyl - (C1- C4)al kyl enyl carbonyl or carbonyl (CO C4) al kyl enyl car bonyl ;
wher ei n a0 d2/e¢yy C1- C4) al kyl enyl carbonyl, (Cl-4) al kyl enpCrahony,
(C3-A4) al kenyl carbonyl and thio(Cl- C4)-& kyl enyl carbonyl in the definition
of X are each optionally and independently 20 substituted with up to two
(C1-C4)al kyl, benzyl or Ar; said vinylenylsulfonyl and said

vi nyl enyl carbonyl in the definition of X are optionally subgst [ tuztoed

i ndependenishig radica) beforrmula Ritdis wdditibretly subistitutesian the rihg bCRCR 2and R benzyl or

Ar; and said gar yl CA) al kyl C | 6 W b of Xis
optional | yGséépgggﬁéégpmﬁﬁfggg%%‘ylaﬁgﬁet%Chﬁlgg'{ogé@ﬁééég %g@ﬂ %gﬁ%}l , benzyl
or AE 002?:3 ;Ril,}léll(ldyls (¢l1y(|dnalmay%arbor(ﬂi(lcwl)‘)aIkbw-(CJ&)ailleyl,(hWFoxy-I@yﬁl)d&}dIO}'/I ,

Arl- en ar 1- a | ' ] _up to
five fluor Bﬁerﬁ%BP}f‘%’@W 'P%%’tena%& Sagéltﬁggw&ﬁ)gg %As%ée%mgqxgmﬁgg\%@%xycar bonyl
or . (Clg C4X@J-®Ma|eylly(lo;anhd)«myy-(ca-mmkmq-@r)aﬂqyl c(r((IDT-CB))aKDXQyIV\{hlemin said Art arg
i ndependent Ly X sat ur at egs rii ) ; " sLnsat ur at e
30 11 ve tctrgal i lipaBuild) oo BRisbie AP RRON B e eetnp or KRR LY O
sel ected ioptiepéyndehintgpehdentysapstiuted sith Upto fvedfluera; R ged R°are eadbi cycl i ¢
ring consistin f. two, fus i ndently partially saturated, fully
satur at ed H}deP%'I‘qoe&'?t%%dé?%PaQ?gcd:‘@‘sglg-’?ro seven- nmenbered rings, taken

i ndependentd and @périetakehtygdtizeriand atm (G jatiytene lmod & 03t Riend & are ed

[ ndepengenthlg fromnitrogen, sulfur and oxygen, or a tricyclic 35 ring
consi sf ng BFOPHFEE fused i ndependently partially saturated, fully

saturat ed @' ahdlG2araNeke2io48MeRariamk 18R TCHBRPAES andBRUR Riand €@ard i ve to seven
menbered ri n%s t aken i ndependently, optionally having up to four

het er oat om5Y QQ%rbt ed i ndependently fromnitrogen, sulfur and oxygen, said
partially gaéowoated, fully saturated ring or fully unsaturated nonocyclic

ring, bicyglic ring. or tricyghic ring optional [ ne or two 0xo0
groups subst’? tat?f’)éﬂergrl?oﬂ%tr'{%ﬁ\}f:g9"@%?%%%(?5‘6(@%;%%3529@%3t ituted on
sul f ur i15Ar Gaptkylnyicarbenyd{Ci-Crlalkyignylcatbarem d8ACl)sikenphaarbanyt, étlo@ car bon or
ni trogen, ne ring if the notety is mpnocyclic ofh rings if
the o ety et RayerBant gvBRvERE Ui iRl silforli: | 1
tricyclic, oyatkylenpcarboryl botzaboryf(Ci-Cualkglebgtarbarghmwherdimsagery(€nt | y sel ect ed
fromR', 3 an : erein R n ach taken
separ at el %ﬁ&‘%&“ﬂ%&ﬁﬁa@%ﬁ%‘&ﬂﬁﬁb%ﬁ 3?3'585'@’?‘6%-3’ ﬁ%% té{%&éc;& ycar bonyl ,
(Cl1- C6) al kY, mikyleayyarboryomthe défiTiltiondf X dee egch ditiotallyank yndepe@fedtly R1S5R16,
napht hyl , phenyl .. imn dazql yl ridyl . _triazol . I % .Co-
c4) al k 0% o PHEH e Wil ‘d‘tﬁ’%)@f%?@r %%W?"l\iaﬁ‘ﬁ'?x%%p @%‘{xf‘%‘gﬁbamyl ,
N- phenyl cainbienyydrbory in@e @finitiok if XNdren betiophiyesubstitolet inddpdhdintenphe
car bamoyl , o‘ t\CNlo vinylenyl carbons with (C;-Cg)alkyl, benzyl or Ar; and said carbonyl(Co-
C.)alkylenyicarbonyl in the definition of X is optionally substituted indepedently with
up to three (C4-C,)alkyl, benzyl or Ar;
25 R"is hydrogen or (C+-Cy)alkyl;
R® is (Cs-C;)cycloalkyl, Ar'-(Co-Ca)alkylenyl or (C4-Ce)alkyl optionally substituted with
up to five fluoro; provided that when q = 0 and X is a covalent bond, oxycarbonyl or
(C+-Cy)alkylenylcarbonyl, then R® is not (C4-Cg)alkyl;
Ar and Ar' are independently a fully saturated, partially saturated or fully unsaturated
30 five- to eight-membered ring optionally having up to four heteroatoms selected
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of two
fused independently partially saturated, fully saturated or fully unsaturated five- to
seven-membered rings, taken independently, optionally having up to four
heteroatoms selected independently from nitrogen, sulfur and oxygen, or a tricyclic
35  ring consisting of three fused independently partially saturated, fully saturated or fully



15 4) al kyl car bonyl am do, (C3-C7)cycl oal kyl car bonyl am do,
phenyl car bonyl am do, piperidinyl, pyrrolidinyl, piperazinyl, cyano,

benzi m dav@by4376am no, anilino, pyrimdyl, oxazolyl, i sorapoBnloz213
tetrazolyl, thienyl, thiazolyl, benzothi&zolyl, pyrrolyl, pyrazolyl,

t et rahydroqui nol yl, tetrahydroi soqui nolyl, benzoxazolyl, pyridazinyl,
pyridyl oxy, pyridylsul fanyl, furanyl,

8- (Cl-C4)al kyl -3, 8-di aza[ 3. 2. 1] bi cycl ooctyl, 3,5-dioxo-1,2,4 20 triazinyl,
phenoxy, t hirsptueated five foGkvéddinaimkgres uings righen ifdebeadgrily kaptisnally haying upC3-

C7 | oal kyl Cl- | kyl ' | | ' i t i.ye fl
or ) (L1 oa) abiasretssRtpEh S¥po S 8RR AT Plrch Buftrila g a2, 1 °
Pﬁp ht hlyl : bmmm?nK _satmyalltmijxhlly spiumieall dngon fullyhtmsawrata:edjmlmbqycl,ic 1ing; bicydligl
i enyl, benzot hi.azo , [r . [ I .
tetr a%ydr oi AT '?lngboé’%%%yg%ww 5’%‘9%%%‘?% ufﬂg Séi.lr)sltlgxﬁd&r;/?arbon or
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hydroxy, halo, hydroxy-(C,-C,)alkyl, (C+-Cs)alkoxy-(C+-Cy)alkyl, (C4-Cg)alkyl optionally
substituted with up to five fluoro and (C+-C,)alkoxy optionally substituted with up to
five fluoro; said imidazolyl, oxazolyl, isoxazolyl, thiazolyl and pyrazolyl in the definition

30 of R", R™ R"™and R"are optionally substituted with up to two substituents
independently selected from hydroxy, halo, hydroxy-(C;-C4)alkyl, (C4-Cs)alkoxy-(C4-
Cy)alkyl, (C4+-C,)aikyl optionally substituted with up to five fiuoro and (C4-C.)alkoxy
optionally substituted with up to five fluoro; said morpholinyl in the definition of R™,
R, R™ and R'is optionally substituted with up to two substituents independentiy

35 selected from (C,-C,)alkyl; said pyrrolidinyl in the definition of R", R'2, R™ and R%is
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R' and R' are taken separately and are each independently hydrogen, (C;-Cq4)alkyl
optionally substituted with up to five fluoro; or R' and R are taken separately and
R™ is hydrogen and R is (C5-Cs)cycloalkyl, hydroxy-(C:-Ca)alkyl, phenyl, pyridyl,

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

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

30  hydroxy-(C-Cs)alkyl, (C+-Cs)alkoxy-(Cs-Cy)alkyl, (C1-Cq)alkyl or (C1-Cy)alkoxy,
wherein said (C;-Cy)alkyl in the definition of R® and said (C4-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,-Cy)alkyl; or
G G*and G® are taken separately and are each hydrogen; ris 1; R is hydrogen,

35 (C4-Cylalkyl, (Cs-Cy)alkoxycarbonyl, (Cs-Cs)alkoxy-(Cs-Cq)alkyl, hydroxy-(C+-C,)alkyl



R21 and R22 are taken separately and are each independently selected from
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5,6,7,8-tetrahydropyrido[4,3- d]lpyrimdyl; said azetidinyl in the

def i ni t i on opphé&R/loptivdalfAtdependgttly snbstituteds witts up tathess HYGraxgdeiendent |y with

bst i t | ect d I NA, - | kyl ,

(CL- o) 2l kSRR syl E ETaR R Gl IE SR A EORERAE v th up 1o
five fl uomnhessntsgiCiCca)alky mtiie dpfinitomedfIR) aad saitli(C1Codlkakyt in thepdefinitibn ve
fl ; sai ddinyl .. piperidinyl Loyl | definbt] f R21
i 13 ST oA DB ety M 0" ©
subst i t BentR aredapk indepdéridgnthehyelcdged or (BRCHalRYIoory, 25 ami no,
hyd - (ClssCA),alkyl Cl- - (CL- | kyl - b ey ti |
Subst 1 {ut oo PR G IR TroR el Tt B A e B KIS Qe R oY 1 Eubst ¢ ut ed
with up toanliiG7ard hytbogen; sai d norpholinyl in the definition of R21 and R22
' ti | 14 ti t i.th t bstit S tl
L5 20 kAo o eonl e € LRI LAY e PR 1
E% g) a: tyahd@ta’re:)ltﬁirdgenwbst [ _t;Jt ted Wi _tPhup t;) five fHJoro and 38

- : A o,fi uor o
pi per al?nyi%?/'ﬁ%é&%?ef ﬁ?ﬂ#} ﬁ%] bvé#fézd)fw&%ca%?y'r g&b‘%ﬁ%"&ﬂ‘ﬁﬁi’%ﬁ% %gdét ituted
i ndependenichsponilt (C;4R)alkyisulforgt (CsOhsikyisulinyt, Ari-sutfeme narédstfing sed @3t ed from
phenyl , pygjs%%l[yh (Cl-A4) al koxycarbonyl and (Cl-C4)al kyl optionally

substitute up to five fluoro; said 1,2, 3, 4-tetrahydro- isoquinolyl
and sai d 5R6' ahdR¥ ete takerdseppyatelyl ahdta®-adich yndepertiently selédied fierhi niti on of R21

35 d R22 t | i tut ' | ith t th
Sobert t naaTEtgsh s G B lhoHEs bt AP AR Pl ented from
hydr Oxysl ﬁtﬁzhamdtm%lami tﬁhadwgm?eﬁv@?tgéh@ic’ﬁw ato{rﬁbt ?Nﬁ%)t??*mxaﬁ(aﬂﬂedﬁéd )al kyl,
Cl-t4) a optl.on Ltuted w u 0 five uarq an
(C1 &) ol KISy e R o RetE RSP R B, Bhel i b "and sai
6, 7- di h?/ldr ezﬁil;byc@d)tla)f.ﬂ]é\ommtye]aam?:yclmyz.%H]hebﬂye6(73c_iihydr<b-?ﬂn_ of R21 anflI R22 is
tion ubst i e 1 our . subs i ndepe
o botag { PRt BR s Pet e et B b P R RS Y
( Cl1- C4) al kdjpyrifiiayk €4 abdtiding! ih Gle dfiniibk pf R pind R¥%ik lopticnalie sitistitugst wi th up to
and substituted with to five

five uor 1- CA) al koxy. optional.l
1 vor o0 s ageBehp o Briue R shRBRH by SRy ATPE. WstPuilEr
subst i t ut eC@salkyls 60€C Palkmxy42i-Coalkyl, (heC st optionally subbtitiRad wathdipR2 fivé s
optional l y_substitut W t h o_thr. ubstituyents selected from 10
et oy aToT8 2t o R Bp el s e MBS e ot o Beis ity
( C1- C4) al kpiperidipyli azepinylyn thekiefinitiort efdRAanhdREraré optioneky §ubsttutedand
(Cl-C4)al k%)égpeo dte'n ynvia/“lkhI l¥p t%L{vt\)/g tsbtgs%u%glts independently selected from hydroxy,

25  amino, hydroxy-(C:-C4)alkyl, (C1-C,)alkoxy-(C4-C4)alkyl, (C4-Cs)alkyl optionally

substituted with up to five fluoro and (C;-C,)alkoxy optionally substituted with up to

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, (Cy-
C.)alkoxy-(C4-Cy)alkyl, (C4-Cs)alkyl optionally substituted with up to five fluoro 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-Cs)alkoxycarbonyl and
(C+-Cs)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]pyrimidyl in the definition of R*'
35 and R* are optionally substituted independently with up to three substituents



with up to five fluoro; Ar2 is independently defined as set forth for Ar
and Arl above; said Ar2 is optionally independently substituted as set
forth fow@wn2/amicdk Art above; 15 R23 is CONR25R26 or SO02R2BRR@BO1WAEBei N R25
i s hydrogen (Cl-C4)al kyl or Ara-(Co- CA)&l kylenyl and R26 is

Ara- (Co-C4) al kyl enyl; provided that when Ara is phenyl, naphthyl or

bi phenyl, then R23 cannot be CONR25R26 where R25 is hydrogen or Ara and
R26 is Ara; R24 is hydrogen, (Cl-C4)alkyl, (Cl-C4)al koxycarbonyl,
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optionally th up to five fluoro or (Cl-C4)al koxy optionally
substi t ut eaﬁth@%Wéﬁ%rw ive fluoro; said phenyl pyridyl, 35 phenoxy and

t hi ophenoxyriia lrtdlaaemﬂa’ntlyldeﬁmd asfetfagh fondr E%Z@Aarabowt i onal | y substituted by
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wth up to 25 dr ogen,
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(C1-&4) al k%gR(zeC%fg) al kyl, (Cl-C4)al kyl optionally substituted with up to
five fluoro or 4) al koxy optionally substituted with up to five fluoro;

or R30 andR¥3g haqiregeral(énca)alyy!t 4@3+C4iall¢obiy¢ddmnyl (@e@ﬁdk@w—(ﬂw@hll@hey are

attacheg | Lidi I p nyl or
nmor pho% nyﬁyérB% @?Q}E}{I BP’;LhenPIyor %’é”gg{b\é#p r."gfﬁ%s“{e’xe%@‘ %Nef’l on of R30
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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;
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-Cy)alkyl;
R? and R® are each independently hydrogen, hydroxy, halo, hydroxy-(C:-Cy)alkyl,
(C+-Cy)atkoxy-(C-Cy)alkyl, (C+-C4)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~(C1-Cy)alkyl,
(C+-Cy)alkoxy-(Cy-Cy)alkyl, (C4-Cs)alky! optionally substituted with up to five fiuoro or
(C1-Cq)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



hydr oxy, am no, hydroxy-(Cl-C4)al kyl, (Cl-C4)al koxy-(Cl-C4)al kyl,
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A is N optionally substituted with hydrogen or (C4-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, 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-(C4-C,)alkyl, (C1-C4)alkoxy-(C+-Cs)alkyl, (C+-Cs)alkyl

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

up to five fluoro;

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

35  tofive fluoro or (C4-Cs)alkoxy optionally substituted with up to five fiuoro;



10 optionally substituted with up to three hydroxy,

(C -C4)al koxy-(C,-c4)al kyl, halo, hydroxy-(C,-C4)alkyl, (C -C4)alkyl
optional iwosubtsituted with up to five fluoro or (C, - C4)pCRoBog/00pBi onal |y
substituted with up to five fluoro; or -R86 and R37 are taken together on
adj acent carbon atons and are -O-(CH2)t-O; t is 1, 2 or 3; 15 Y is
(C2-C6)al kyl ene; R44, R 5 and R46 are each independently hydrogen or

(G -CA)alkyl; mand n are each independently 1, 2 or 3, provided that the
sum of marmilsrCCDSCIROHCB)rGHZ; 4; kis 0, 1, 2, 3 or4; 20 Y' is a covalent
bond, car bchRé “B‘ﬁ nyI or oxycarbonyl; R43 is (C3-C7)cycl oal kyl,

Ar 5- (Co 4) 18/| " NRA7R46 or (C,-C6)al kyl optionally substituted with
one to fiver¥® !antDRH ar@taadm serhratbigtandiaeneath mtiepanMahWTng:mrmdloocyano,

oxycar bonyl, then R43 NRA 7R 7 R4 a arately and
are each i HYEIEVATHESy 8?38'%3('3’3'"& én(ncfgg) M@% ﬁy@%ﬁ@% %ﬂﬁg“‘@om kyl and
Ar5- (G 5&}1 ammrh@mw (Q-«m)alRé)?y ﬁfnet:Mm mydrmykéﬁCi)algydINér(Omm}aMyhe ni trogen
atomto iC che y

pi peri di nyI p?ﬂaﬂzﬂ ﬁgﬁdtwﬁoq'ppﬁ(ﬁ' S‘}(}rg ﬁ%/lﬁé)& og %rgéﬁggﬂt%énﬁgé% 9] nonanyl ,

azabi cycl o[uataﬂ\ie]ﬂmndsyl 1 2, 3, 4-tetrahydroi soqui nolyl, 6,7-

di hyd 5H '. | .
567 8 te &%‘sﬂ%'g‘{)@ SeEnnaepsldeTtly ByProoen oy CsEIN dinyl i n the
definition sofis Bﬁén)&,rfdaﬁlﬂ&hanﬁ oyidivlo pyrirhiglyl spuatingl ot maidazinyl; smitcAR pdingxy

am no, ydro : al koxy=( &,z % ) al kyl
opt i ongt{)1 EMY F‘f‘tﬁ@g‘*‘\/‘ﬂw t'?‘SB}‘?/R’fBXBf’?(EBgQa‘g&Y?@‘- l&ﬁ%% optionally
subst i tlut emygﬁ;%é@fcg)ﬁgl EeC?)bllgyKYUpnonalIaisgb.ﬂmned)mtlfl'umd fl;vleﬁIup&LorSC?ylt gnd .
azepi ny e definition an are optionally substituted w
ith (o) or

ip Lo two R befhietuin B o 1 o 1 35
C4) al koxy- (Riear@ﬁlazﬁlam/ﬂaker(ﬁgetﬁébm d!djécanptarbmétbmssanbste 1OHEHLMDL h up to five
fluoro or &C, &D 2/ 43762 PCT/1B01/ 02213 -14 CA)al koxy optionally
subst i t ut ed"Swh £P" p to five fluoro; said norpholinyl in the definition of
R47 ands R48{;is$Cgatpg)a'alkmaid y substi tut ed with up to two substituents
I(ggegiglgfﬂ wP’(Cﬂ” ‘ﬁeg%(%ﬂr %ﬁe Yfﬁag?%%ﬁﬁlc‘héh‘)ﬁlkw‘substi tuted with up to
five fluoren amiin &fsleach jraleendenthpt, IZ)dSlfaﬂ Ipyovitield St the on of hizndp i$ @, Dorf | ve
fl uoro; sai4d pi perazinyl, 1,2,3,4-tetrahydroi soqui nolyl and
5,6,7,8-tetrahydro[4,3- d]lpyrimdyl in the definition of R47 and R48 are
optional | yksubst,2i8bedt with up to three hydroxy, am no, hal o,
hydr oxy- ( Cl, C4) al kyl 1- I, (Cl-C4)al kyl optionally
substi%%t ek ﬁ%%ova%n{%érﬁ %Cé(%r}yh @'ryfor(o&c%ﬁ 'koxy optionally substituted
With R* is (C5-C7)cycloalkyl, Ar’-(Co-Ca)alkylenyl, NR*R* or (C,-Cs)alky! optionally

substituted with one to five fiuoro; 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®, (C1-Cs)alky! and Ar’~(Cq-Ca)alkylenyt; or

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, 1,2,3,4-tetrahydroisoquinolyl, 6,7-
dihydro-5H-dibenzojc,e]azepiny! or 5,6,7,8-tetrahydropyrido[4,3-d]}pyrimidyl; said

30 azetidinyl in the definition of RY and R*® are optionally substituted with one hydroxy,
amino, hydroxy-(C-Cys)alkyl, (C+-Cs)alkoxy-(C4-Cy)alkyl, (C4-C,)alkyl optionally
substituted with up to five fluoro or (C,-C,)alkoxy optionally substituted with up to five
fluoro; said pyrrolidinyl, piperidinyl and azepiny! in the definition of R and R* are
optionally substituted with up to two hydroxy, amino, hydroxy-(C4-C,)alkyl, (C;-

35  Cy)alkoxy-(C4-Cy)alkyl, (Cs-Ca)alky! optionally substituted with up to five fluoro or (C,-



up to five fluoro; and said 6, 7-di hydro-5Hdi benzo[c, e]azepinyl in the
definition of R4A7 10 and R48 are optionally substituted with up to four
hydr oxy, veoonegrehal o, hydroxy-(Cl- C4)al kyl, (Cl-C4)al koxpet/gini@nial kyl ,
(Cl-C4)al kyl optionally substituted wi tt#-up to five fluoro or

(Cl-A4)al koxy optionally substituted with up to five fluoro; Ar5 is

I ndependently defined as set forth for Ar and Art above; Ars is optionally
i ndependent|y substituted as set forth for Ar and Ar' above; 15 R42 and

R42a are i ixjmikeryeptidnalyhsubstitgted with@-toiyecfusire sialdymorppelinylicihecisfiatiey | eny |
Are - (C2- al k . ALS-car : - ! ubstituted
wth uE) to%?%v@ngwl u@og?mwﬁl?sﬁ%ﬁ?dﬁe&%%ﬁ%g@ é@gé%ﬁ:tur?gg Iggg]%h%jé/r}ﬂgrt h for Ar
and Ar' abaeelectediromi ydapd/i(Gral)akyli (Richiatitam(CyCaallsyt (Graaikybeptiopallyf ort h f or
Ar and Ar' above: 0, 1 hJ L rogen or
(1) al e POt B up B oy TG 2 Ry SERRRABE Wi DY 00

phar maceut ffieafluorc;sajuosiperazing, 1,284Htetiahydraisogiinglybénd $16.Z.8-teiremdrabh3ar e

conpounds Fo | ] b7 ja | Vi | %ﬁg, RBnreBr 0dr ugs
t hereof an fplgﬂrg[d%h‘&e[ Cliéc%fgl'tw%ggcep gﬂb?éerg oé%ﬁa@?%&éésﬁg{t c@génf)%un s? and said
prodrugs, Weory, amirkh hEb, hdrayas)R4Rtky!, (et galiaxydRearCralksl EC-eldaiky!
i ndependent |y _hydr or . | IS/ Ay ; ' 5 i ( H2)q
Gl N whoPBlar L p AR iRt 1o B (GRCA RS orlhen s el
PCT/ 1B01/ 02 i&five-flBraSanEsaid bl -GRydro-SHidibaraolcsjarepingl iy therdefinition RN hydr ogen
and R6.Ls h en _or ) | KVl re. i neently
nydr ogdh 0P & i pRfory syttt 8 AR e i RRGRERES
( Ci(- C3) al ky]ﬁ)elkgl, mkao>g%C14R8)aﬂﬂyU(QEC4aallql obi@ad\at!agsmstifotedgviglupem (ﬂve{hydar e’
taken together and ar . .an are hydrogen;
gi sOor 1; 8 05@0@25%4{9' Q&%n@b g%%%%o@ﬁ&] l‘%\?ﬁor@ QH&%&: ar bonyl ,
oxy(C, - C4) Mylrﬂapérmpﬂmdgﬂnsd ab ketdord) foCA) andAxt’ @hgvesar bonyl or
vinylenyl syld0 Qgt%o;naﬁyai'n eﬁle'nggllltwwtﬁﬂtgg 0¥ Let30%h 7 afland Ar' above;
15  R* and R** are independently hydrogen, (Cs-C;)cycloalkyl, Ar'-(Co-Ca)alkyienyl, Ar’-
(C~Ca)alkenyl, Ar°-carbony! or (C+-Cs)alkyl optionally substituted with up to five
fluoro;
Ar® is independentiy 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 (C-Cy)alkyl.
More preferred SDls for use in the combinations, pharmaceutical
compositions, methods and kits of this invention are compounds of Formula | of the
immediately preceding paragraph, prodrugs thereof and pharmaceutically acceptable
salts of said compounds and said prodrugs, wherein:
25 R'is C(OH)RR®, where R* and R® are each independently hydrogen or methyl;
R? is hydrogen;
Ris
9

x—R
N/
( Hz)q i G1
G
N
|

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



10 vinylenylsulfonyl in the definition of X are optionally substituted on
one or two vinylenyl carbons with (Cl-C4)al kyl, benzyl or Ar; said

oxy(C, - CAyab¥xydzenyl car bonyl and said thio(C, -C4)al kyl enypcrisongti3i n t he
definition of X are optionally substitut®d wth up to two (C -C4)al kyl,
benzyl or Ar; RO is (C3-C7)cycloal kyl, Ar'-(Co-C4)al kyI enyl or (C, -Co6)al kyl
optional Iy substituted with 15 up to five fluoro; Ar' is phenyl, naphthyl,
pyridyl, pyrimdyl, pyrazinyl, pyridazinyl, triazinyl, quinolyl,

I soqui noI ylG, G]‘Landee?drgltakeqsemmlwénd qndabdami Iqairagﬁh and |R‘?rrsahydngge,n or (Cs-

napht hyri di 7er| sh Lazi yr ridazinyl,

pyrim dopyrc%aa@'l gy.ﬁ?/‘?ﬁ%%}gﬁi‘?‘?pﬁf‘g?fwh %’99%9{ @r‘ |c'|%fag‘3yr%¥pyr| dopyra2| nyl ,
pyri dopyri ctaanathF areﬁykerdbgétherfandaargl(crw)alkylgde andrR%IRZ, R%dnd Garexazol yl ,

t hi azotyl, ’Bf ! %{%@C}f I soxazol yl, isothiazolyl, triazolyl, oxadiazotyl,
thladlazoly ttazol yl, |ndonI benzofuranyt benzothlenyl

benzi m Gazcﬁibdnﬁ Gfeanatakalctdgpther ab@amdﬂu%)atkwyme ant&zRfl, RrP andb@rare soxazol yl ,

ben2|soth|Q§8 % pyrrol opyridyl, furopyridyl, thienopyridyl,

I m dazol opyri f oxazolopyridyl, thiazolopyridyl, pyrazolopyridyl,
isoxazolopyxkdyt1 | sot hi azol opyri dyl, pyrrolopyrinidyl, furopyrimdyl,
t hi enopyri

t hi azol opy:}{ 'ﬁ%ocw 58’3&92&2&3@%@ %%“V'@%@ ?)Bég,—bwﬁﬁ%{?pylcarbonyl
i sot hi azol diply(lo1+ﬁ4)t}4¢ylenplyar1bomy)pymaylemWéLuforhw;rsarmy\riWeny;cbrbonyhrﬂrsarmyr azinyl,

o S op A e DTS AL e BB Mlbrn g

pyr r ol opyr ivehgtenyiyckrbohsi mpmﬂ-ﬁaalkylybenzylmr an(spi,droxglaz,m:kyélkylenylcarbonyl

oyr azol opyFTASIE KIHC-CeRIaBoPRATPAAEL M gpmiienil o AR obbRb Akl eg . ana

said Ar' i sv:tbm:pﬂa»tm:l(l();(h)dﬂqt bentyedr A& set forth above | n the definition of

use i the e BHbrOAT RNl rac Aty e o Col el S REmHERE e i s

of thi 3$5i nuprd fiverfluarae corrpounds of Formula | of the WO 02/ 43762

PCT/ 1B01/ 032 16 i di , t h f d
phar maceut %Eaf’ PQ‘*“%(@E%%@ @/n%glapfr@%@ﬁ, é’gﬁ%ﬂ'@gba Etrg’ﬁ LQ&E lkﬂlr g(rjtraagsan
wher ei n: Xisoguiaolglpguihazotyl, lnmmﬁxalsdxyhtbalhﬂniwcnmbhn&il rmbl&myﬂudmylméﬁdmyopt ionally

e e

pyri mi dyI I pprydoayrimigyl, p yn!doayramyjrl pyqdopymb%imyl I?ﬁqul mdamll,,thueﬂyu lﬁmblyﬂ, ,
n n n r t
00 00 ATl M Y SRR e Bl

tetrazolyl, indolyl, benzofuranyl benzothlenyl benzimidazolyl, benzoxazolyl

benzothiazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl, pyrrolopyridyl, furopyridyl,
thienopyridyl, imidazolopyridyl, oxazolopyridyl, thiazolopyridyl, pyrazolopyridyl,
isoxazolopyridyl, isothiazolopyridyl, pyrrolopyrimidyl, furopyrimidyl, thienopyrimidyl,

25  imidazolopyrimidyl, oxazolopyrimidyl, thiazolopyrimidyl, pyrazolopyrimidyl,
isoxazolopyrimidyl, isothiazolopyrimidyl, pyrrolopyrazinyl, furopyrazinyl,
thienopyrazinyl, imidazolopyrazinyl, oxazolopyrazinyl, thiazolopyrazinyl,
pyrazolopyrazinyl, isoxazolopyrazinyl, isothiazolopyrazinyl, pyrrolopyridazinyl,
furopyridazinyl, thienopyridazinyl, imidazolopyridazinyl, oxazolopyridazinyl,

30 thiazolopyridazinyl, pyrazolopyridazinyl, isoxazolopyridazinyl or isothiazolopyridazinyl;
and
said Ar' is optionally substituted as set forth above in the definition of the variables of
the compounds of Formula I.

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



t hi enopyridyl, furopyrimdyl, thienopyrimdyl, oxazol opyrimdyl or

t hi azol opyrimdyl; 10 and said Ar' is optionally substituted as set forth
above i nwoe2dsbiniti on of the variables of the conmpoundBCTiBEH®eIEl a | .
Still nore preferred SDIs for use in tRh#-conbi nati ons, pharnmaceuti cal
conposi tions, nmethods and kits of this invention are conpounds of Fornula I
of the 15 imredi ately precedi ng paragraph, prodrugs thereof and
pharmaceutically acceptable salts of said conmpounds and sai d prodrugs,

wherei n:  Faniegiatepdprecsing patagrapihyodragnthereohartdpHarmacuticallymetéptable 20 G GL
and & are hydrogen; R6 and R7 are each independently hydrogen or nethyl;
R$ is hydrc?@éﬁ?foéé&tqnmf’ﬁﬁ ?/ﬁiﬁaéq Brlpﬁ%lgs,éﬁeéex or use in the conbinations,
phar maceut ixla covaiemasht i sxpsarbomytl bodsylenyttakiongl aptiondily substinded omane ncl ude:

25 R (4-{1'-[2-(1 . ,

R- hydr oxy- kﬂ}‘ﬁ'mﬂ?ﬂ)ﬁ' FRBPTE. Wt (GrQ )Rl BRRPL R AMai nyl - 1-y1 3 - pyri mi di n-2-y1 ) -
et hanol 5 f (R%f¢ Br'2€eTpalkyldnyt- 2-yl - {4-[ 2- (1

R- hydr oxy-et hyl ) -pyrim di n-4- - 3R 5S- d] = Dbl perazin- - - met hanone;
Ca et or o it BB pB Py CpAiah, by e s Hangb'RFGRE bt

R- hydr oxy - efumakglylpguinoxalyl, furday, thieBR, ibdelyl 3fenzofuranyl, benzothienyl,

di met hyl - pi perazin-1-yi }-net hapone;. {4-]2-(1 . . .

R- hydr oxy- wa)agcﬂv,}t?%zéﬁhﬁ_zgfly @Fﬁf‘-’%Vﬁ,"i"s‘-’%F?JémS’V'z B]'i?8t°8¥€"?¥-"1- yl}-(4-pyrrolid
i n-1- yl - f ukiehcbyRdy, lfmmppyrihidy! 2thienppyriatitha,roxaeolofydinfiddd 6rthiazolopyrimidyi;

R- hydr qyY- et Fyl )-pyrimdin-4-yl]-3R 5S-di net hyl - pi perazi n-1-yl }-(4-norpholi
n- 4-yl=fu 3, 2-c] pyridin-2-yl)-nmethanone; WO 02/ 43762 PCT/1B01/ 02213 -17
{4-12-(1 said Ar'is optionally substituted as set forth above in the definition of the variables of

R- hydroxy-et hyl ) -pyrimdi n-4-yl]-3R, 5S-di net hyl - pi perazin-1-yl}-imdazo[1, 2
- a] pyri a The #@@f‘ﬂ?ﬂéﬂ%&%ﬁé; furo[ 3, 2-c] pyridin-2-yl-{4-[2-(1

R- hydr oxy- et hyl Stipporenpreéfenred-SDI$ fo? Bsé B-thie omhbigationp) pharmaceutidaly| } - met hanone,;
5 4-[2-(1 N . o

R- hydr oxy- SPRPPSHiQRG MEshassand kit of His Beentionarssamnaupds a5 rmua | & Moxy1 i ¢
acid pgri anmediatly medetiing phragtag, prodrugs thereof and pharmaceutically acceptable

R- hyd -ethyl) - imdin-4-yll-2R 6S-dinethyl-pi i ne-1- b I
aci)(; rg?%et%ﬁﬁgf%{aﬁ?hgogé%angy ;?rodrugs, \Allhré?em:y piperazine carboxylic )

R? is hydrogen;
R* is hydrogen or methyl;
R® is methyt;
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}-[4,4lbipiperidinyl-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-yi]-3R,5S-

30  dimethyl-piperazin-1-yi}-methanone;
{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-y{]-3R,58-dimethyl-piperazin-1-yl}-(4-pyrrolidin-1-
yl-furo[3,2-cjpyridin-2-yl)-methanone;
{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-y{]-3R,5S-dimethyl-piperazin-1-yl}-(4-morpholin-
4-yl-furo[3,2-c]pyridin-2-yl)-methanone;



4-12-(1 R hydroxy-ethyl)-pyrimdin-4-yl]-2R 6S-di net hyl - pi perazi ne-1-
carboxylic acid 10 5-chloro-pyridin-3-yl ester; 4-[2-(1

R- hydr oxyweohyd7s2 pyri m di n-4-yl ] - 2R, 6S- di et hyl - pi per azi neeTAREamRTRy| i C
acid 6-nethyl-pyridin-3-yi ester; (E)-47{4-[2-(1

R- hydroxy-ethyl ) -pyri m di n-4-yl]-2R, 6S-di net hyl - pi perazin-1-yl }-3-

t hi ophen- 2-yl - propenone; 15 1

R-{4-[4- (4, 6-di met hyl -pyrimdin-2-yl)-3R, 5S-di net hyl - pi perazin-1-yl]-pyrim
di ? 2[ yl}- {at[izqmlhydrbxy-ethyl pynn?:d||n-4-yl] -3R, SS-d|mzthyll-p)lpe?r)azm-s-yg-lmldaﬁo[ﬂ 2-
R-{4-[4-(4- met hyl - pyri mdin-2-y R, 5S- di net hyl - pi per azi n-
1-yl]- pyr|ar‘~j§?(r5’g'7¥nF fjﬂa?or& hanol ; 1

R-{4-[ 4- (4- fhms eacwaﬂ.hwm@ [m(nhmydmietﬁympyﬂwd)ﬂ%wmfss-dmtyhyl - pi per azi n-
| -yl']- 20 r|md|nI X'ﬁ et hanol ; 1

R (4-{3R 5 Eﬁrﬁgf‘ﬂy\f}'ﬂ NA%: net hyl - pi per azi n- 1

- yi ) - pysi m 42 R-tyldfoxpietret)ayiimidin-4-yl| 2R 8/ dinethyl-giperapin@-1ydarbed/lic acidh o 1; 1

R-(4-{4-[2- et |pera2| n- |
-yl)-pyrim i”ﬂ'nzlﬁé e&R 5S-di net hyl - pi perazin-1-yl}- pyri

m di n- 2-yl )4—@-(11RthldrOXQétriyl)Eﬁy(lr#rd{rBRyﬂiSRcﬁsmhieWyi-éipérazlﬁéﬂr-‘@frtlft;kbfﬁd adiglazol -
-yl)-pyrim idnpé Ier Z|n 1-yl}- pyri mdi n-2-yl)-eth anol; 1
R-(4-{3R, 5% %ﬁ; ? ~net hyl -i m dazol -1 -yl)-pyrimd

i nE 4- %/I ] E rz)i43[@F(aR:-jh’ydﬂoxy-le}hyl){pygmmir?4-?lrjl-22-68-dimetHyanSipéraziﬂ;e-1- carboxylic acid
R-(4-{4-]2- 4- di net im dazol -

-yl) - pap -Sgéﬂorg-%yn?m%é/l BEEl| et hyl - pi perazin-1 - 30

yl}-pyrim di- IQ-(ZRWbecﬂy-bmyDprnrindln-4-yl] 2R,6S-dimethyl-piperazine-1-carboxylic acid

R-(4-{4-]2- era n-1-vyl rimdin-4- 3R, 5S- di net hyl - pi pe
ragl n{ 1 [y|€§met§vf$yr§@@¥ ¥|l i )Z:at han)cl)l ) Iiy | | - | yiopp
R-(4-{3R 5$E;in@{2an-my«dmymyimﬁyfuﬁncﬁm44quZMS ﬂmwmz ipBrakinyd- %I}-BJ

bty 1601 039 erazin-1-yl}-pyrimdin-2-yl)-ethanol; WO 02/43762
ooy LB01/ 03BREhen4y-Fobeons

R-{4-[45(4- 1mg4t{axyeamahmdymmr32~'§])i3mas Binethil-bip8fdzin-¢lj-pRinith-20yper azi n- 1-
yl]- pyrimdin-2-yl}-ethanol;
R-{4-[4-(4, L t hoxy-[1, 3, 5]tr| azi n-2-yl)-3R, 5S-di net hyl - pi perazin-1-yl]-

pyri m di n- 1R-{#}-(eriatmod methylls- Reffﬂ”r-byq’mﬁldm@tﬁpm 58-direéthyllpiddrazin-1-yl}-
,3,9]triazin di met hyl - pi perazin-1-yl]- pyrimdin-2-yl}-etha

-yI 1- pyri W&%WY”Z% ﬁ tr}%ﬁﬂ'anol 1 R {4-[4-(4-isopropoxy-6-nethyl-[I
3,5]tri az|1R—{Zn[&4(4%%05&1eilnymtrhathylmyﬁmrmﬁmyliﬂéﬂ-dimethyl-piperazin-1-yI]-

20  pyrimidin-2-yl}-ethanol;
1R-(4-(3R,5S-dimethyl-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-yl]-3R,5S-dimethyl-piperazin-1-yf}-
pyrimidin-2-yl)-ethanol;

25  1R-(4-{3R,5S5-dimethyl-4-[2-(4-methyl-imidazol-1-yl)-pyrimidin-4-yl]-piperazin-1-yl}-
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-y1)-pyrimidin-4-yl]-3R,5S-dimethyl-piperazin-1-

30  yl}-pyrimidin-2-yl)-ethanol;
1R-(4-{4-[2-(4-isopropyl-piperazin-1-yl)-pyrimidin-4-yi]-3R,5S-dimethyl-piperazin-1 -yi}-
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)-ethanol;



pyrimd in-2-yl}-ethanol; 1
R-{4-[ 3R 5S-di net hyl - 4- (4-phenyl -[1, 3,5]triazin-2-yl)-piperazin-1-yl]-pyrim
i di n-2-yWe 0d@7e1 hanol ; 1 . PCT/IB01/02213
R-{4-[4- (4-hydroxynet hyl - 6- met hoxy-[ 1, 31&] tri azi n-2-yl ) - 3R, 5S-di net hyl - pi pe
razin-1- yl]-pyrimd in-2-yl}-ethanol; |
R-{4-[4-(4-isopropoxy-6-nethoxy-[1,3,5]triazin-2-yl)-3R 5S-dinethyl - pi peraz
in-1-yl]- pyrimd -yl]- pyrinmdin-2-yl}-ethanol; 15 1 )
R-{ 4- [ 4- ( 4-1Rs@fid-opmetthaky-B-rodthyli] 6.3i50tridziryRyhH 3R, 5Sdimetieyt-pipergginotyikzi n- 1- yl ] - py
rimdin-2- yl1l-et 1
R—{4-[4-(4-%?%9%:%?%&%8@% [1,3,5]triazin-2-yl)-3R 55 di met hyl - pi per azi n- 1-
yl]- pyri mi&-f444-24,¢4dimethtvard |3, 5]ttiazin-2-yl)-3R,5S-dimethyi-piperazin-1-yi}-pyrimidin-
R-{4-[4- (4, _-lg'ﬂqgt hyl - pyrim di n-2-yl)-2R, 6S-di net hyl - pi perazin-1-yl]-
pyri m di n-f— I%- 6 et hanol ; 1
R- { 4- [ 45( 4-1Ry{d{&x4-athioky-B-nistine{ h§,Blinazin-2r/HBR:58-gimettyRpip&adintietihy | - pi per azi n-
1-yl]- pyrimdins 2s -et hanol ; 1
R{4-[ 2R GEY%@IQ%@%{J%P [ 1,2, 4]triazol -1-yl - pyri ni di n- 2-yl ) - pi per azi n- 1-y
| ]-pyri m dilR-{424-y4-jsoptopaxyeb-meRtyl-[1,3,5]triazin-2-yl)-3R,5S-dimethyl-piperazin-1-yi}-
R-{4-[4-(2, 6-dines hyl s imdin-4-yl)-2R 6S-di net hyl - pi perazin-1-yl]-pyrim
di n-2-yl - oiifilEs W?“‘%ﬁﬂn- {4-[2-(1
R- hydr oxy- RH¢H[IR pBrdimittyirt-G-ghehyl R3ERriazin2tyhydiperazpie eflipyrimidin-p-yl}-
pyri m bn- %— h&,— et hanol ; 1
R-{4-[ -(Z-Hé roxynmet hyl - 6- net hyl - pyri m di n-4-yl) - 2R, 6S-di net hyl - pi per azi n-
1-yl]- 30 pRe{Ad-H-hydtoxyimetimt-Hanethoxyq1,B-tdaZid-2fyD-3R.5S-dimethyl-piperazin-1-
S- hydr oxy- et | ~pyr i din-4-yl ] - 2R, 6S-di et hyl - pi perazin-1-yl }-
pyrinidi n- 51 W%'S@h%k‘g%%‘“s-(4-{4- [2-(1
v mgoriof
pyrimdin-2-yl)-efhanol = ) - -
1-{4-[4-(2%@@’&’,‘%%?&%‘%1 n- 4-yl)- 2R, 6S-di net hyl - pi per azi n-1-yl ] - pyri ni di n-
2-yl } - 18t haRd#¢4-(4LisBFopy-{{,8;5]tBazri-2-yl)-3R,5S-dimethyl-piperazin-1-yl}-pyrimidin-2-
RS- hydr oxy-l?_tr hél pyrimdin-4-yi]-2R 6S-di net hyl - pi perazin-1-yl}-
pyri mi di n-%-&%— thanol; 5 (4-{4-[2-(1
R- hydr oxy - éRH¥[4-{(4gthyirb-thetnody-{/, 3,518 RzinS-vl)-BR SSydimpthylepiperazin-i-wit } - pyri m di n- 2
- yl)-et han)’m&in-Z-yl}-ethanol;

1R-{4-[4-(4,6-dimethyi-pyrimidin-2-yl)-2R,6S-dimethyl-piperazin-1-yl}- pyrimidin-2-yi}-

20 ethanol;
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;

25  1R-{4-[4-(2,6-dimethyl-pyrimidin-4-y1)-2R,6S-dimethyl-piperazin-1-yi]-pyrimidin-2-yi}-
ethanal;
1R-(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl]-2R 6 S-dimethyi-piperazin-1-yl}-
pyrimidin-2-yl)-ethanol;
1R-{4-[4-(2-hydroxymethyl-8-methyl-pyrimidin-4-yl)-2R,6S-dimethyi-piperazin-1-yi]-

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



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-yi]-py
ri mdi n- av0oy2/337¢t hanol ; 1 . PCT/IB01/02213

R- (4-{2R, 6S-di net hyl - 4-[ 2- (4- net hyl - pi pt8-azi n-1-yl ) - pyri m di n-4-yl ] - pi peraz
in-1-yl}- 10 pyrimdin-2-yl)-ethanol; 1

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

R- hydr oxy- ef-fayjh)(2{agetyinpydmitintd-y|) 2R6G-Gimethyirpiphsazingt-gkpwimidin2-y}-1 - pyri nmid i
n-2-yl )-et h%nol .15 1

R (4-{4-[ 2-‘9(t -né’Pﬂ’yI -pi perazin-1-yl)-pyrimdin-4-yl]-2R 6S-di net hyl - pi per azi
n-1-yl }- pyiRSw4e{4i[a- PRS-hydrexyhethyl)-pyrimidin-4-y{]-2R,6S-dimethyl-piperazin-1-yl}-

R-(4-{2R 6% di npt hyl- 4.1 2: (4-nethyl -i ni dazol -1
-yl - pyri miFAR zﬂ-?. i'-eﬁ’} Petazin-1 -yl}- pyrinmdin-2-yl)-ethanol; 1
R (4- { 45] 2-4-24-fe-dirattdnyudy-eithy)dyrimidin-4yi3RABS-timethyhpipesazin- pR-pBinddived-hy | - pi pe

razin-1- 20,ylJ}- imdin-2-yl)-ethanol; 1
R-{4-[ 2R, 6§Daﬁt$%'[)°ﬁ§1 ~4-(4-rorphol in-4-yl-[1,3,5]triazin-2-yl)-pi perazin-1-y

1]- pyri nmi dR-@[2Ry8S-digketngive{2-mbrpholin-4-yl-pyrimidin-4-yl)-piperazin-1-yl}-pyrimidin-2-

R-{4-[ 4'(4;¥59tth0n§¥' 6-nmethyl-[1,3,5]triazin-2-yl)-2R 6S-di net hyl - pi perazin-1

-yl]- pyri Eﬁ'?‘l- -yl }-ethanol; 25 1 _ _

R- { 4- [ 4- (4, 1&-@-RiaSdinefny|-8[SMtmethylipipetazin- -YDRYESidin-AwiHpjperagipéiybzi n- 1-yi ] -

pyrimdpn- 2-vli- gt R e 1

R-{4-[ P{ 6§>’rd'i¥‘ﬁi'} ﬁw%ﬂ%% phenyl -[1, 3,5]triazin-2-yl)-piperazin-1-yl]-pyrim

i di n-2-yl }-1Re{dHAR®@S-dithethyl-4-(2-]1,2,4}triazol-1-yl-pyrimidin-4-yl)-piperazin-1-yl}-pyrimidin-

R-{4-[4-(4-hydroxyoet hyi - 6- met hyl - pyri m di n-2-yl)-3S-nmet hyl - pi perazin-1-yl]

- 30 pyri ng%ﬂ?tgg%r{f- et hanol ; 1

R-{ 4- [ 4- ( 2-1IRy@:@{2tR-hydroxyyethylj-pyrimidinyd-yi}-ZE6 Retlirethylmigesaziel - yI ] - pyri mi di

n-2-yl}- et han%l. ol ol

R-{ 4- [ 4- (2 PHSIBLEMREIA s net hyl - pyri mi di n- 4yl ) - 3S- net hyl - pi per azi n- 1-yI |

- py- rig ditR-@-H2-etthgrpiberad®-14y1)-pyrimidin-4-yl}-2R,6S-dimethyl-piperazin-1-yl}-

R-[4- (3S-net hyl -4-0xazol o[ 5, 4- b] pyri di n-2-yl - pi perazin-1-yl)-pyrimdin-2-yl

] - et hanol : KBy S Y5 B3R Bo1) 02213 - 20" 1

R- [ 4- ( 3S- netRaig-{2R-a8xdimethy[-4H BdbhethyiFichidazd- yyi)-pyrivediai-yil-dipgraZin gyl mi di n- 2- yl

]-ethanol; 1 .. . .

R-[4-(3S- m?%’ﬂ?ld-'rhgaﬂie h(?)?%'l i n-2-yl-piperazin-1-yl)-pyrimdin-2-yl]-ethanol;

1 1R-(4-{4-[2-(2,4-dimethyl-imidazol-1-yl)-pyrimidin-4-yi}-2R,6S-dimethyl-piperazin-1-

R-{4-[45(4, 8- di.0et hyl bl triazin-2-yl)-3R 5S-dinethyi-piperazin-1-yl]-p

yrim ah 2-yﬁﬁ?’§"3‘€@’ﬂ%é{8{e?”a oly

R- { 4- [ 3R, 53R34AERIDBHditheihgl-4vEt-mpiph6lirphehfit |3, Fittiadin & kpiparaninA-Wi ) - pi per azi n- 1-
pyrimidin-2-yl}-ethanol;
1R-{4-[4-(4-methoxy-6-methyl-[1,3,5]triazin-2-y1)-2R,6S-dimethyl-piperazin-1-yi]-
pyrimidin-2-yl}-ethanol;

25  1R-{4-[4-(4,6-dimethoxy-[1,3,5]triazin-2-yl)-2R,6S-dimethyl-piperazin-1-yl]-pyrimidin-
2-yl}-ethanal;
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}-

30  pyrimidin-2-yl}-ethanol;
1R-{4-[4-(2-hydroxymethyl-pyrimidin-4-yl)-3S-methyi-piperazin-1-yl]-pyrimidin-2-yi}-
ethanol;
1R-{4-[4-(2-hydroxymethyl-6-methyl-pyrimidin-4-yl)-3S-methyl-piperazin-1-yl}-py-
rimidin-2-yl}-ethanol;

35  1R-[4-(3S-methyl-4-oxazolo[5,4-b]pyridin-2-yl-piperazin-1-yl)-pyrimidin-2-yl}-ethanol;



yl]pyrimdin-2-yl}-ethanol; 1
R-{4-[4-(4-cyclopropyl-[1,3,5]triazin-2-yl)-3R 5S-dinethyl -pi perazin-1-yl]-
pyri m di wQ@o2/4d72 et hanol ; 1 PCT/IB01/02213
R-{4-[4-(4-cyclopropyl -[1,3,5]tdazi n-2-20-) - 2R, 6S- di net hyl - pi perazi n-1-yl J-p
yrimdin-2- 10 yl}-ethanol; 1
R-{4-[4-(4,6-dimethyi-[1,3,5]triazin-2-yl)-2R 6S-di net hyl -pi perazin-1-yl]-p
yrimdin-2- yl}-ethanol; 1

R-{4-[4-(4- 1R @ Syimethiiyd-oxazploiiBblpyridirs 2 5 -piperazins-d)-gyrimidir.2ad-ethansl;hy | - pi per

EZI{Z [14 %”4] 1%%!’1@%}“%1%&}942%%&%}@@ %&Pﬁlhraéﬁg]&q' ‘?yé'z"?"r’{“ )&I}Iﬁtr—]%};GS- di net hyl - pi pe

razi n-1- yifR-fay#( mﬁeﬂlmeﬂryym}&@inbandl-w)-m 5S-dimethyl-piperazin-1-yi}-pyrimidin-2-

R-{4-[ 2R GSQgelﬁgm -4-(4-nmethyl-[1,3,5]triazin-2-yl)-piperazin-1-yl]-pyrim
i din-2-yl

1- {2 4- I[ ;15( gomﬁ[@R asfdlm&hﬂ-n-(m—ngelthyl-a-lahemn316]ttﬁaziw2-yb-bimrm-h— 1-yl]-pyrimdi
n-2-y et ha

R- hydr oxy- ef! I’?’Q'B%Y'%Ft&%ﬁéu yl- 2R 6S- di met hyl - pi perazi n-1-yl } -

pyri m di n- Z-W{4)[4€(44m§doprepyl q1,3,5]triazin-2-yl)-3R,5S-dimethyl-piperazin-1-yl}-pyrimidin-2-
R-{4-[4-(4- rKe hox et hyl - 6- phenyl -[1, 3, 5] -triazin-2-yl)-2R 6S-di nethyl - pi pe
razin-1- ylyf d in-2-yl}-ethanol; 25 (4-{4-[2-(1

R- h?/gir OXK e1ch§41—[)4 (mc%/ilzllnﬁ{nrgb{l—z[n’?;lﬁ]tmam&wmﬁﬁedihyelthybbbenaam}hyl]kpwin}idipﬂi m di n- 2
- y an - - -

R- hydro - et Fﬁ}hﬁ gyrl m di n-4-yl ] - 2R, 6S-di net hyl - pi per azi n-

1-yl}- pyrl MiRH{4A424 pHJimethiien (3, S)tripzin@rl)eAR, 6 Sreineathyl wiptrazira t-yopirnidoe-| y

accept abl e B Irtls .of said conmpounds and said prodrugs. Mre particularly
preferred Te§ ’ use in the conbi nations, pharnmaceutical 30

conpositi 0mR—{mt(hmgtdro&yrdgﬂoylt(i_SpMnylt-[mj3§]ti‘iax,ie-m;{|)e?R,Badimgtbyl-plipe.razin-1- o
de E42[3| § _Z’Vﬁiq(;(ﬁrﬁﬁn%ﬁ}p_fiaﬁp:g'_ F24(>1/| ) - 2R, 6S- di net hyl - pi perazin-1-yl]-pyrim
Rl- ?yd r oy - g@%;m-(pwétn?]wim#ﬂ?kﬁmﬂﬁyl-@&,ﬂltmmg-lyk)m-dimmykpiperazin-1 -
yl}-pyrimdin-2-yl)ze nol ..

R-{4-[4-(2-V;‘4§PHP'6‘ it ‘tyhgﬂ%laé‘-"het hyl - pyri ni di n-4-yl) - 2R, 6S-

di net hyl - pi1[m{4a[2R[GSLdime}hypy-r(4-rﬁedith 3. SitriezietZad RpiberazinR-yidpyridridid-2¢y

S- hydroxy-e

pyri m di n- £ tﬂ;’/%f 2R, 6S-di net hyl - pi perazin-1-yl }-pyrimdin-2-yl)-ethanol; 1
S-(4-{4-[2 1V@-[@-22-éaé‘tﬁl2py!ﬁfﬁl'dlri-BQ/DlZBQ;BB?rdimémyl-@beraz_in-1-yl]-pyrimidin-Z_-yI}- o

R- hydr y etthh% )1 py6m di n-4-yl]-2R, 6S-di net hyl - pi perazin-1-yi}-pyrimdin-2-
yl)- et &

1-{4-[4- (2 13(%1%!2-@RFﬁwdfdwmw*)idy)lmﬂiﬂ-ﬁﬁidRm-dﬁmeﬂm-lﬁﬂemzm-ﬂl}-y I']-pyrimdin

2 yl}- ethebnqnel % 6& t’?ﬁ“ 4 [2-(1
RS- hydr oxy Pty <Py A R- 4- yI ] - 2R, 6S- di et hyl -
pi per azi n- 1R¢{4}4ymethakymethyi+6-phetyhHiB)b):tridAn-R44) 2R, §3-dimethyl-piperazin-1-
R-hydroxy-ef rE>\{Ir||)r1 dpr}/ﬁ-yme%anol yl1
25  (4-{4-[2-(1R-hydroxy-ethyl}-pyrimidin-4-yl}-2R,5S-dimethyl-piperazin-1-yi}-pyrimidin-2-
yl)-ethanol; 1S-(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl]-2R,6S-dimethyl-piperazin-
1-yi}-pyrimidin-2-yl)-ethanol; prodrugs thereof and pharmaceutically acceptable salts
of said compounds and said prodrugs.
More particularly preferred SDis for use in the combinations, pharmaceutical
30 compositions, methods and kits of this invention include:
1R-{4-[4-~(2,6-dimethyl-pyrimidin-4-y1)-2R,6S-dimethyl-piperazin-1-yl}-pyrimidin-2-yi}-
ethanol;  1R-(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-2R,6S-dimethyl-piperazin-1-
yl}-pyrimidin-2-yl)-ethanol; 1R-{4-[4-(2-hydroxymethyl-6-methyl-pyrimidin-4-yl)-2R,6S-
dimethyl-piperazin-1-yl]-pyrimidin-2-yl}-ethanol; 1R-(4-{4-[2-(1S-hydroxy-ethyl)-
35  pyrimidin-4-yi]-2R 6S-dimethyl-piperazin-1-yl}-pyrimidin-2-yl)-ethanol; 1S-(4-{4-[2-



5 3R, 5S-di net hyl - pi perazi n-1-yl }-pyrimdin-2-yl)-ethanone;
| R-{4-[ 2R, 6S- di net hyl - 4- ( 2-
gozéfh?i:qn%@;y&&myu ?/n di n(4 yl)-pi pera2|£1 1-yl]-pyrimdin-Pepigoageianol ; 1
di lrr;at hyl - 4- 52 (421 rrrz; hyl tﬁl pelra2|1n 1-yl)-pyrimdin-4-yi]-piperazin-1
- -pyrimdin-2- - ethanol;
R¥{4- FgR 6S- di met%yl -4-(2-11,2,4]triazol-l-yl-pyrim d}i. n-4-dyl )-Bi perazin-1-y
I]1- pyrim di Rl-hgdmk}-emyb@mhldlnéu 2R, 684dimathyHpiperazin-1-yl pyrimi in-2-y
O L) L TSI s et operain s pyimian 2
R-(4-{4-[ Zy(}/éﬂﬁﬁr'hMé pi pemas4(c_n{4 -[P- (1;lB)hydm-iethyl)_py_r1m_|d|n-4-yl]-2R 6S- dlmethy.l-
rlanil( 2: ?-ZBIQ %@erézm 1-y|}-pynm¥i -3 Iyl?-g{h%%él;n -l YA-EI—[E)Hﬁ-%gﬂow-gthyll)-%y%igﬁaﬂh}
di met hyk- 43R25€{-érrﬁmﬁ>mpiperazindaylpbyr&mghh)}}ﬂyemammen R-HPR BiSpdimathiykd-12-y | } - pyri
m3d|5]nt r2| glz?”?f’r Qh‘?j Myt %ﬁyﬁ'ﬁgm‘hﬁ'& RWFmﬁny ﬁ?’@g}'rﬁﬁl é'n 4-){|}-e tB?/r#c?lm di 42{23% ﬁS et hanol ;
1 R-{4-[ 4- @indéthglisnpt(tyhetiyl- p@e&]zmm-wz pyﬂrﬂ1~dml—Q—leﬁpé@zndﬂny&}-mﬂmldJﬁ—z-yl)
E:?P?Lf[zhn( %ﬂﬁl}h oﬁ&n{g‘f[% BSéj rﬁeﬁtbyﬂ &?[?% 4itriazol-1-yl-pyrimidin-4-yl)-piperazin-1-yl}-
[ 1, 3, 5] t ri pyimidir3y)-eBiEn6iS- di met 1R-(4-f-[2e(n RzHydrdxy-ethylpyrimidirdd-gi-2RyER-- et hanol
7 1R- 4-
nmet hoi%[ H&??{BW%P&W 1'[5’& p§r"§Tj’tnr2r’ &'% FFﬁ'aQ°'y| )1%&%@2&4—@9@%9?&52 ergé-i n-1-yl]
- pyrim di py@mpdin-4-gi-2R68-diméthyl-piperazin- 1-yl}-pyr|m|d|n-2-yl) -ethanol; 1R-(4-{2R,6S-
El égrggﬁnG dltﬁqﬁh[%l(ﬁ,ﬁaq(ﬂ?}ll lrﬁ'rne@%1 Lh&hr?é’ erT]C{;I?_l plperazYn- -yl}-pyrimidin-2-yl)-
R- (4-{4- [ 2ethandt; di mR-tyl-(aicepropyit, 35}tna’%ﬂ1 2-yl) -2R,6S-dimethyl-piperazin-1-yi}-
rimdin-4- 2 net h rim n
DY odrugs PRIPEST 2T BRE e el el L Pl £ R S el ounas
gﬂg r rsr:?: s;l ’ {)p@éramwl]-gymﬁneihrza@l} é‘ﬁh%l,agom st s1t Fi-oqcr) &Mﬂﬁ:ygmfsrzlﬁcethgzleﬁxbmm : 8 SZ
mieci mol - b ogurE e PR E Y B ER el S LR R oA A
\(/:_ g?nbgt ; : ?ﬁneﬂ&dwia;metl;ﬂrymbthyli[]g%ahnm 2-25-2RC&8)d|meltHy( plpzr,azhanyﬂerl gi ne
: in,

(Tegret ol (P§r)m'dfn6%9$£§ﬁﬁ{‘@ ('Fl)'opa ‘l({ﬂfi%%spﬁ?l f’\X %W&&ém%@agnﬁw*
phar mace]tjt plp&lc'jdzyn 1«yl}pszrmﬁ|ainL29yl—?aﬂiansl ofangai ?—@B&@éﬂimétbylémtﬁas@ﬂdylpr odr Iugs.
Mor e erred. GA ts,for _use in.the ar ceutlca
cormostdi oReTAECR YRR P RS i s Y BRI G D RUHE g hbapBHe
ti agagl Inga tl%edf@ﬂﬁiphamameutlc]glwugbmaﬁle salts bfasmzmmrpwndsamit samlrprtodrulgts f g

regabalin, pro S an armaceuti ca ce e_sa of sai
%AB%\ agoni stg a?&e%gﬁ?%l’kgé@grﬁﬁj’wt% Fattf iﬂq 5’%@12@%5200 CeMlicRi st for
use in thecompbsitians| emshodspaad nmse:ﬂtﬂwsalnveaﬁtmpomcmu@nmusmhqm‘sgm kits of
this invent, har yaceutjcal ly

bal in, . t h f
hecept abl orkgpe HeREERG GranmR (eGP, (VeaERn. oklint AetoSrberEe
PCT/ 1Bg4./ 02@3ktril®), A8mOfgine LarRigtal®) Cotbgabalin PirRhglone@ismPBA), aafitinfdzepiae USe 1N

t he conbinati ons. pharmaceut i cal conpositions, nethods and kits of this
i nvent i on {kegseiBBpeienimmataneioaamax r ) prodmopr dierenf tanedr abarpacegtically

phar maceut Lealohahi@&AR Rk il &aBAl dgofistsSiHdbaid 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.



gabapentin (Neurontin(r)) or said prodrug. 5 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON The conbi nations of this invention conprise two active
conmponentw0 0A43ZBA agoni st, a prodrug thereof or a pharnBCRIBILO21BY
acceptabl e salt of said GABA agonist eB2said prodrug and a SDI, a prodrug
t hereof or a pharnaceutically acceptable salt of said SDI or said prodrug.
The conbi nations of this invention 10 optionally include a pharmaceutically
acceptabl e vehicle, carrier or diluent. The first conponent of the

conbi nati ons of Aruitteeri parioutarlp préferred GYBA agonisk fqr use ior ther canbimadionsf or a
phar ITB.CEUtI aI | pt abI | t GQEA [ [ rug The
term"” GABA" %‘feé‘?ﬁage??m% Wﬁ% gg‘r’?ptalggn and F‘%}Q |ﬁ$en36%§%t&bﬁgérﬂﬁ1
synonynous (Wbtlﬂamtlrliﬁ) Taepmdn;g dhereudbort ar pbamtacduticaﬂ'm@seemmiemsaar of saied 15

i nterchangeabl y t hroughout, the description and appendant clains The GABA
agoni st s s@apﬁ%ef"é'nf(wfé rqakn h%rr‘?i'dnorpgfé'gude but are not limited to,

nusci mok, progabide, ripgrQlED DESCRIPEION @ah&@mvawmmuronri n(r)),
vigabatrin, valproic acid, tiagabine (Gabi '}/ | anot r gl e
(Lanictal (r)), Jﬂ@gosﬂm'na'qonspcrfénmn&?wooﬁpmﬁw W(Orag} ive crapqng Baw
(Tegretol (ragbnist @Rﬂrécﬁﬂ?ﬂ@r&ﬂ@r@ﬂ@%&&éutlcﬁ éﬁgc@d;stume khiesmsid @ABA 20

phar maceuti cal I‘y acceptable salt of said BA agoni st or said prodrug. It

will be r&98GA ‘%re"&‘d(ﬂfo‘?r%é@d§I§iQ'1I3eU°WH9tﬂP\%re%frqr iPRamRUtHY t hi s di scl osure

that other a@e@p‘t\abnagaﬂbfsgam %I%r@éuﬁ%rd!ﬁ@é Uthe ebridkeatioRsTHi thigtimveRon
pharmaceutical conpositions, nethods and kits of this invention. The

struct 4Pes O(HF'OFH%'%F@P@rﬁ’@ﬂ“@%wﬁé?ﬁeﬁag'eﬂe@ s carrigr enfilpentschene | 25

bel ow. WO 02/ 437@% ﬁpﬂéﬂa 8f3cﬂé’>com8i3at%5%lﬂﬁusl inventiBn Is 8 GABA agonistSa / NHz N

HN,O NH O OH z uzo musci no prog gabi de NH 2 NHz OH Cl
OH NH2 NHz Pgpdrug thereof ora pharmaceutlcally acceptable salt f 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 also 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.



bacl ofen 0 C vigabatin HO O Me OH gabapentin M ON M OHvalproic acid
S 0 C HHOMe S N tiagabine NHz N 0"'0 NHz phenytoin _ S
| anotrigweods® / - Me /NHz O 1 00: O M Ml v v COCH RCMBODORZIPi r anat e
O NHz Me pregabal i n carbamazepi ne The -Z8BA agoni sts di scl osed herein are
prepared by nethods well known to 5 those skilled in the art.
Specifically, the followi ng patents and patent applications, each of which
i s hereby incorporated herein by reference, exenplify GABA agonists which
can be used in the conbinations, pharmaceutical conpositions, nethods and
kits of this invention, and refer ta?.é['ﬁ% ds of preparing those GABA
agonists: U S. 3,242,190 (specifica muscinol); U S. 4,094,992
(specifically, progabide); U S. 10 370 338 (specifically, riluzole); U S
3,471,548 (spé&ifically, bacl ofen); 4, 024, 1e5Hcpecidi caHly,
gabapentl n); U 3,960, 927 (specift by, vigabatrin)y=d. S/ 5, 010, 090
(specificall yHNU bi ne); U. Q17 (specifical Notrigine); US.
6,028,214 (speci®ically, pjeg b 2, 409, 754 cifically,
phenytoi n) and WD 02N2!3762 P 13 -24 U.S. 4,513,006
(specifical | ymusdipelr amat e). Val proic acid is prepared as disclosed in
Carraz et at. Therapl e, 1965, pRéhabidd9. An may be used as one of the
active i ngredl ents in the conbinations, ar médceuti cal conpositions,
met hods and kits_of the 'N]Lptant i nvention.” Conpounds =5 of thedgpr mul a A
above, may bg e as §et forth jn U S 5,728, 704%

NH,
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The GABA agonists disclosed herein are prepared by methods well known to

5 those skilled in the art. Specifically, the foliowing 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. 4,094,892 (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. 3,960,827 (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



5,866,578. In general the SDIs of Formula | of this invention can be nade
by processes which include processes known in the chemcal arts. SDI s of
Forrmul a W@02/43163 i nvention are prepared as set forth i nPCMEBENMMALIBONal
Pat ent Application Publication 10 Nunbe24-WO00/ 59510, which is incorporated
herein by reference. It will be recognized that certain of the GABA

agoni sts and SDIs used in the pharnmaceutical conpositions, nethods and
kits of this invention contain either a free carboxylic acid or a free
am ne gr oumJ.as4,}5a:B,DO©f(snebﬁcaliye opiramatd)r alproiccacid fisuprepatedsas dinslesedi inn

I ncl udes phar maceyt L.cal l.e salts of those carboxylic acids or 15
am ne grou 'na%ﬁgéiéiﬁ?rggél i%’%egh ceut i cally acceptable salts” includes
bot h phar maceutang 8DI ynagbeaped bs enaof te actdrbtlrignedlsrak irsthawdmpinatiomsceut i cal | y

cat oo AN EacauicE Sedior AT of B REER ipr R LHmBGERRSAI < o

t he al k&l i ofrihedorradla As abqve, may be(pcbpamcbantlsetfwmassll&rﬁmsﬂd@ndmmrt h net al
salts (e. 9y %kgl um and nmagnesium), alum numsalts, 20 ammonium salts, and
salts with oarﬁé ‘c am nes such as benzathine (N, N -

di benzyl et hyl entdgenerah éhe, Sl @f Forenulall eftttig imoértivnoan bewiadeehfyqﬂbmisw

megl um ne ne | ucam ne). .benet ham ( | am ne),

i ot Pyl am ARS8 Rk R reaeal Ss: SOREFPErRUBTS e

(2- am no- 2+r1v§mtrom>eyesmrtebaﬂedh,s&epﬁoctp&mlmﬁmdtnbnamitqm Apalicaﬂon Phislicatdnpr essi on

" phar mpceu i s intended to define but

- bl.e acid addi,t ts"

25 is t N“ % W@@@giﬁ %‘f}‘tg'%gmto%eci]&fﬁg r%fp[ed'nge hydr obr om de,
3 _ulhf gt e, hydr ogﬁrwul Ben'éoagmzed)ﬂrras pérédire of thy GARPe aggriss phﬂt&als usefd in the

i hy rogen ate aceta rate, .nmet anesul f ona te
(ool at o) PATITAREY G, RELRE 15, Sl R i 8 HsdnfundT patan sther
phar maceut c:?rabkwe acngemafibé@ aotid group agqiatrlSofgthe ChBAicap siniictlire. TPhusSiENis .
contai ni ng, fr car,boxyli c acids e, rea are reacting the
free acid P&?‘ﬁ\"”éa“‘&s‘?estyﬂ‘éaf@%% IgP %g egtagfe S oﬂ%hpﬁ g‘%‘%‘f%ﬁ?‘ $PE base,
Esgal | _ysd onemegugmwsnﬂ'hel éxpaessmgsmharermcheutfgw aedeptw&es?llfsr’ Qn%lfdéb Wbth

ydr oxi de, _so 0X sodi,um et hoxi i um i de assi um
net hoxi de, ﬁ@@ﬁg%l‘lt h?%ﬁefﬁpﬁeac'ga 9 Wﬁr%ﬂf’i agannaggﬂ e l'i ne,
di et hanol acatioaic spitqoeTﬁmzexpmsamd ";ifratmatdmﬂcalm%cceﬂt‘abléscdtfbnlb%altS"Ss)lh%hs@H by

cal'ts aro orand sbl U6 Inbe P et 7 B elellPrnl Sl lai. cbeimund, 5 1

sol ut i on opotass\mw)oakamé@zrt%ﬂalaud @Zt;?,ils'élmunQEndimbbﬁéSﬂnﬁ) aRihfinupd sdiige cation
(e.qg. ium or SSI u hyl hexanoat e, magnesi um ol eate), rﬁgl oying a
sol vent (ea’Bmon'B sac@? ﬁétsf\” B HERRE $HIBER)eRChe@s c Renzsthine N

preci pi t at @senzgretr@@ne@anmtehejhwme digiifdndlaffhe) \etifRiMeBRkIMR, Irfdh@RAé N addi tion

of a non- 4hylgnjcam|ne) benethamine (N-benzylphenethylamine), diethylamine, piperazine,

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

expression "pharmaceutically-acceptable acid addition salits” 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, calcium 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



5 The pharnmaceutically acceptable acid addition salts of GABA agonists or
SDis containing free am ne groups may be readily prepared by reacting the
free basavéorm7énf the GABA agonist or SDI with the appropei/agma/oansd. Wien
the salt is of a nonobasic acid (e.g.2%he hydrochloride, the

hydr obr om de, the p-tol uenesul fonate, the acetate), the hydrogen formof a
di basic acid (e.g., the hydrogen sulfate, the 10 succinate) or the

di hydrogen formof a tribasic acid (e.g., the dihydrogen phosphate, the
citrate), aiiffererdslt @fidharodtion @i sediun tor pethsaivimaethylhexamobter magoesidMof t he

acid is enploye [ S I ;

hem succi ngw?eg?e\ft %‘ép lﬁ@%&%%gﬁe%%é,p%@?g%{e? ﬂ@p‘&]@g’pﬁgt%egg?% c%ittgg'}crseacl} , the
appr opr i at @revpitatesaort cantendtberwisecigalated| hyneancerftration dndipt addilioneefd hgn-be used.
The free bggﬁe&nd the acid are usually 15 conbined in a co-solvent from

whi ch the siTed salt precipitates, or can be otherwise isolated by
concentBat i on arfté pharasdestically adceptahleracikicidditinn saltiaf GABA agaristhor $Plsdr ug”

f t t i . i
i i st r atPBANSaee eihe fiotaf i 8" SaH Wkared B dpirchhe ik Bse fom
physi ol ogi ol ther GAEds aganisy.qr DIpwitklrtbe) appropeéte cadis. oYyghen the saikis of a
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scope of t Iphssphatecot itber phaaphete sdrei dediradit ¢hee@ppropriaten and @xactt blagmioal

cach of her SO HEHESh SRt HAD AR e B BaRL  Theted bhee And Y el bty " 1 T
O 30 HIS\D @ambiBes b PEFsdwmt fro@tch the Glesireaingalt psecipitatesngraands olifereisecan
exist as tq faﬁ’%ﬂj c@&%létféiﬁn%gf Pé&c‘?ﬁ’ﬁoﬂ’g@%ﬁ-’solv@(t?r oxypyrim di nes and

hydr oxyqui n exanpl'es™w recogni zed by those skilled in
the art. Al sudhetexptassiens‘patdugti sefars ds ¢onmoends dhad aracdrudeptecursarhi s

i nvention. 5. Th i . d] Lllin. ar, i | ogni ze
that cert awﬁnc&?ﬁ%@:ﬁwﬁdgéwﬂ[ﬁ%@%ﬂ, %{e\sé(s:%gléé oqrb@ H’lS gﬁ‘fon\g'én%%én c@\gﬁ?cgi?ogt gi n
zwi t t er i onpbydiaogital ipracess (gt a prediugi on being brougbt toie gphysialogiai pld goort i on

o0 5 A RO, B BT s, I RERL PR} ot 8o
agonists and the SDIs used in the combinations, pharmaceutical compositions,
methods and kits of this invention may be prepared as prodrugs. The preparation of
prodrugs is straightforward and may be achieved using methods well known to those
skilled in the art. All such prodrugs are within the scope of the combinations,

25  pharmaceutical compositions, methods and kits of this invention.
The chemist of ordinary skill in the art will also recognize that certain
compounds within the scope of this invention can exist in tautomeric form, i.e., that an
equilibrium exists between two isomers which are in rapid equilibrium with each

other. A common example of tautomerism is keto-enol tautomerism, i.e.,

30 H



carboxylic acid or as a zwitterion in which the amne is protonated to form
an 10 ammoni umion and the carboxylic acid is deprotonated to forma

car boxyl av@o0/@a162 All  such zwitterions are included in thPeTiBu®2tBoNn. | n
addi tion, the GABA agonists, prodrugs t2&reof and pharnaceutically

acceptabl e salts of said GABA agonists and said prodrugs used in the

conbi nations of the instant invention may occur as hydrates or sol vates.
Further, the SDI's, 15 prodrugs thereof and pharmaceutically acceptable
salts of saxdmplsofantpamds whizhadn egist asstadtomers indudnydrosypyridisesof t he

I nstant inyention may alsg.occur as. h te ol.vat i ydr at es
and sol vat iggrg?%oygpg%nﬁa[nﬁim{gﬁo%q%%o(y%ygitﬁ?rﬁza%lﬁgym o%&gllﬁ%dgk r bi t ol
dehydr ogenaissseiskited intthe grt. axiitsueh tautarhers laad Sibttsres sheteaf mre inelud@Dindlisbi nat i ons,
pharmaceuti.cal .conpositions, nethods and kits of this invention nmay be
det er mi ned €A Wi ng to procedures wel | known to those skilled in the art

and pasti cul ar ITheahemist offopdibdry iskill dothmartiwill alss regogrizd thiaecerin onal Pat ent
Application_ Publjcati No. 0/ 59510, Net for . r Ny t he GABA
agoni st actPUPPY" W'{hﬂ%ge &&&R@@W“&i‘%{l&sa e?'%tqﬁ ﬁvé’%%ggﬁﬁ ﬁcﬁﬂ {(:)gng at
phar maceut iceakin compowidsicontain anedrhine poibn andl alcatbexyit atidiportionywhichon are wel |
known and nay bge achi eved,by.foll ow ng the r ures_dj osed, for
exanpl e, i rqe ?ﬂ@%gelfpsongge %3?@5‘8?8{“8@’ yegl(fs_t ?Qg?%g%gme a'ﬂn%&%&col ., 31,
2257- 2261 (C&@BRylic acse lae a,zwillerioBinoetiemtheRindineB podtonatéd to f8BTaB42, (1982)

m, . Phar e above

and/or ,Phillips,. N et at. | ochem, . col 31, 2257-2261.

2osays oraREBTINT Ry D e sar BB TC S oo to e BRAER by A, "ane
phar maceut isaéi twitteione ptesibtiadetindhigthdentioon salts of said SDIs and said
prodrugs, and B oni st rodrugs thereof ,and pharnmaceuticall

accept abl e salt n(ﬂ%dﬁg?'d&heﬁé‘gghﬁgﬂ?'gfss Py ”%Saiﬂt?rfﬁfoﬁ'?c[]é’ ama?eﬁ’gcﬁ"yeat ment
of di abet i accepigblé salts afzaidabABA aporists ded saideardrugdesealiy thdeomtmihationsi es of
t he conpoun of thi,s inyention can be onpar ed bet ween .t hegse s and
T ho_adt 1o gt gpeife, SR B BUTARE. SER R SR bR 8615 05013

- 27 Thé5 r e prddrggso therded sendc phgrataicsativaliaraecestablel | saltorof dedie ISDisiang  daidage

| evel s in napnals | ncl,udi ng, humans aor.the treat nent of such di seases.
The ef f ect PHY "égspH%?mglﬁ F%@P'“é%‘??ﬁogfi {Heows{%l}hﬂ}"?@% MAYABA FG¥hPEt and a
SDI of thehpdratsndr soivatsst Said mprlyatbe agd aoivaes &y alsdi withio tiee ecopeosfethef t he
publ i shed . del s of diabetic conplications well known in the art. The

5
phar naceut Y& u%,rbrrposi tions of the present invention are particularly
useful for the phevsombitobrdebfdrogereda cinhibitihleadienelodthen8DRf used in etier sal  of ,

et L o Bl aTar PR LA o P S 2 8. Sy bl e e
be determined according to procedures well known to those skilled in the art and
particularly as set forth in commonly assigned International Patent Application
Publication No. WO00/58510. Methods for determining the GABA agonist activity of
the GABA agonists used in the combinations, pharmaceutical compositions, methods

25 and kits of this invention are well known and may be achieved by following the
procedures disclosed, for example, in Janssens de Verebeke, P. et al., Biochem.
Pharmacol., 31, 2257-2261 (1982), Loscher, W., Biochem. Pharmacol., 31, 837-842,
(1982) and/or Phillips, N. et al., Biochem. Pharmacaol., 31, 2257-2261.

The above assays demonstrating the effectiveness of SDIs, prodrugs thereof

30  and pharmaceutically acceptable acid addition salts of said SDIs and said prodrugs,
and GABA agonists, prodrugs thereof and pharmaceutically acceptable salts of said
GABA agonists and said prodrugs in the treatment of diabetic complications also
provide a means whereby the activities of the compounds of this invention can be
compared between themselves and with the activities of other known compounds.



This may be denonstrated, for exanple, by neasuring markers such as nerve
10 conduction velocity, nerve anplitude, quantitative sensory testing,

aut onom ovéonel7somn testing and norphonetric changes. St uBCE$BEMAIIGgOUS tO
t hose described in D abetologia, 1992-27Vol. 35, pages 12-18 and 1994, Vol .
37, pages 651-663 may be carried out. In general, the SDIs used in the
conbi nati ons, pharnmaceutical conpositions, 15 nethods and kits of this

i nvention, and particularly the conmpounds of Fornmula |, and their

phar maceut Thalresuliscoie fiesb| engmrisans ard usdéfal fatndetesiring ddasageldevelfedn bet ween

b 0.001 and b 1 bj b d
or day.  FPEPASORd s Bt RE e fh 80 tolkas i singl e or
di vi ded doses. Thipeffectnf a parmaveuticaltcooposifiondcaagysing d GABA(%QBIaHﬂdyG occur
d di he 20 di
rggggn's!”gl 48P the FresantItvEnt érbﬁlQWB{e e&%m%h'gk%%ge %%95&3 eegfttﬁg guq Red€r son
appr oprsg at eodels eoff @iabktie donghiicatidos | wellulkpnewn . mTtne fantl I'fm m@anmamg’@aarmunt s

e mer TR e pRbnd Rldrlof =€ BARkGary Dl for 462 BB OET 11

t he append?ﬁ{?p an aver age "human a vvef ht
about 65 kgducingb@devéldpkgnt of o rmlaédl ei;idpﬁcatsun mamlmncmnlfbumeladilabﬁtltbe 25

bl d h
Fal s out ara Aad BErqGRRS pRtRM I v B8 iy B bl BRSNS 07 ¢
t he subj ecThis A:hiay b odesorstrateti o fdr hexaenpts, rhy amasumngt markeppencla@s nEreg ns, are

e O R R AR S b ARG RSt Ry s G2

and Kkits ofestidy sandnweniHootetric3@handek. tﬁudaehnamabgeuedmﬂnose diesagfedaimunt  of

o/ kg oty HEPBREATorhd ks bedestte iE8 i fob ol bl RS e i o7 0

di vi ded dos#sed biivever, some variation in dosage will necessarily occur

dependi ng upon he con n of th Sy ect be tre rson
responsi bl e for a%%efﬁ" b @ FPIoeed I'I'l #‘%{'ﬁ?}m@?f L&#@Bﬁﬂ&
appr opf3 at methogse ahd kits35f this énvientibrny addmlartnsmlbquettb compopadst ofcfidrmula Ireh used as

or cgabal | nOGT ISRl ZECERRIT S350 W e SNBSS b M G ese

gabapenti nabuult bOOb@ndmdt HI0 m@'&gtboﬁﬁ@erggt bbthatmb;bct&ﬁ(m treptquepercday, 1t wil |

Form of tAeea Botnenod Gufi EB8 ot 46 bRE PEaRE ¥ Wiled bolbonc fon.

Cal cul at i oHowéver heorﬂesmgletmm absdger wilheseessariig roctar depanﬁlrlghapdrr ¢e base

form ot her..sal t .f or ns ar.t | GABA SI |y
nocondd sretish st e esbere Bt a e Herr s B R o ShmiRah iy 6
wei ght s ofintahg es¢récdetarmine/ibe appropriate dose for the individual subject.

The foliowing dosage amounts and other dosage amounts set forth elsewhere

in this description and in the appendant claims are for an average human subject

having a weight of about 65 kg to about 70 kg. The skilled practitioner will readily be

25 able to determine the dosage amount required for a subject whose weight falls

outside the 65 kg to 70 kg range, based upon the medical history of the subject. All
doses set forth herein, and in the appendant claims, are daily doses.

In general, in accordance with this invention, the above GABA agonists used

in the combinations, pharmaceutical compositions, methods and kits of this invention

30 will be administered in a dosage amount of about 4 mg/kg body weight of the subject

to be treated per day to about 60 mg/kg body weight of the subject to be treated per

day, in single or divided doses. However, some variation in dosage will necessarily

occur depending upon the condition of the subject being treated. The person

responsible for administration will, in any event, determine the appropriate dose for

35 the individual subject. In particular, when used as the GABA agonist in this invention,



For oral adm nistration a pharmaceutical conposition can take the form of
sol utions, suspensions, tablets, pills, capsules, powders, and the I|ike.
Tabl ets WOo@T6Ai ni ng vari ous exci pi ents such as sodi um BCT/IBIM2218al ci um
carbonat e and cal ci um phosphate are em@goyed 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 npregaiealinswils be doses! atepoeis30dmg teeatsalt € 206 adi pemdagugapbpertinfwil e 15 and

talc are o n ver for. .t ng purposes. Solid conmpositions of a
simlar é sfpeatﬁpg@t%@pqw @80@@6% ge‘?eé'dfax soft and hard-filled gelatin
capsul es; pr ef elt mditbe rmbgmlzed by arskitiéd persom theat theofreeabase form lotidthet sait ose or

m | k sugar

as g | ecul ar Lght pol eth |, ene col.s. \Wen
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such as a sl ow T8l %rg g IBIP'SE[ oé‘s? R a’"éaéfga’ﬁa FREPSTHSL Canstakf the AOELRE 1 ol | ed
rel ease fOS‘dh]ilba$l sma)eoﬁlomdjetabbmblm&st mpsul@é bdﬂu&rs,nmmuh@mkaﬁ)z‘abetspr epar ed
usi ng t hod 1o 1hos hod. o

e tn Eart.The{_(a|
admi ni stra on ”'”%"?rrc’“Bee"&B'FBﬁsrﬁ“ﬁ'éas BQId"l”HeC' 18, SRIFHT CYRpAE 20 °%|F'u8‘c her
pegI son ski dHoephataﬂ atrheeraplbyeaf 'ra?ngawuh fe}a?ﬁwtdlsnﬂegr?nttsh@mubis leﬁérclsb andi tion
require i.nat i 0 is inventio s be .
SO oy R pPlin 67 TRbOG SR, Bh e, BTk icek, feckthet it

sol utions blmdlrsgpsangmtmrsupleaamt pm)y\,lmy'tnyrrblidoaquesud:&)seprgmaﬁnemdgb&’é‘did can be
enpl oyed, queous sol uti.ons , of correspoqgln

t

wat er - sol Jﬁﬁs"é“"é‘a'}yf zsbnnéﬁﬁ%’l %‘gs s?ﬁ MeepgRiur Pra%t/e%%tes ﬁ?q“é{BI@“rﬂLﬁ"ﬂ 8ed, if
nef:es Sldr y,andlndctal'eoﬂterﬂwm uskflifentabikiting purpesetsr Selidi @aip@eultml@ns/wﬂahslﬁﬁrf l ?l ent

i ne or ucose e .agqueous. So utlons e especi a suitable for
isﬁt raveno 35 FRY FQ@@GI%%%&?%LS@ ANof dghecp pﬂgﬁ?’hﬁ%‘?siu eﬁnB’&?e‘Teﬁj ection
pur poses. rhatefidis 3r|1 \t@s%hﬂe&ﬁa AT g/ I@ﬁt&ééﬁ orbrlam< goguireisé lv&dblﬂ adst P@hﬁt erile
0 obt ai nabl e standard tec ni ques

T len v Rt Bl EyRne, ob S yer GuRlS Slpendprs et pes Figye. |

phar mac eutdesuaéd foompbacﬂmmrstratlom tH@ cdmpentds df thie Mmetionaan @@tdombmbﬂ @itadi ent are
known ht of this, disclosure, 5 those skill ed

) t
int hlzs(,) ar '&Eo?\%%gﬁ‘ﬁé gagen e«ga AP AFEBIS: PIRENGA0ERSe ST 'W%@QPB@ of
Phar macy, akiok sBstEridsigi agen@orasangl, aEastiodiudies as Mitér, lethanbp PprdplRPe) -

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 controlled 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



Phar maceuti cal conpositions according to the invention may contain 0.1%
95% of the conpound(s) of this invention, preferably 1% 70% In any event,
the conpogn2igm or formulation to be admnistered will cpar/am/oaigquantity
of a 10 compound(s) according to the inr®ention in an amount effective to
treat the condition or disease of the subject being treated. The two

di fferent conpounds of this invention can be co-adm ni stered

simul t aneously or sequentially in any order, or as a single pharmaceuti cal
conposi t i oromettion,stheg steriBDaquatts ama#idermployeds tareysalld esadily mbteinable/ &y 15
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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 piaced in the recesses and

35  the sheet of relatively stiff material is sealed against the plastic foil at the face of the
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Preferably, the dispenser is equipped with a memory-aid, so as to further facilitate

20 compliance with the regimen. An example of such a memory-aid is a mechanical
counter which indicates the number of daily doses that has been dispensed. Another
example of such a memory-aid is a battery-powered micro-chip memory coupled with
a liquid crystal readout, or audible reminder 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 is 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.



tiagabi ne, lanotrigine, pregabalin, phenytoin, carbanmazepine, topiramte, a
prodrug thereof or a pharmaceutically acceptable salt of said GABA agoni st
or said pvodrugs2 4. A pharmaceutical conposition of clai nPGrasiareiina said
GABA agoni st is gabapentin, tiagabine~31-anotrigi ne, phenytoin,

car bamazepi ne, topiramate and 15 pregabalin, a prodrug thereof or a

phar maceutically acceptable salt of said GABA agonist or said prodrug. 5.
A pharnmaceutical conposition of claim4 wherein said GABA agonist is
pregabal in, a prodrug thereof or a p8bAMSeutically acceptable salt of said

Rherein said cad agohPomack e e R BIRIIER " hereor o & o
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e o T
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hydrogen, (C,-Ca al kW pbarm(aCeutica) abreposjtionV ¢aim 3 7aiditieosilyl Bonpishm 3 - 32-
R A e AR B Pl N N 1) O 24
3. A pharmaceutical composition of claim 2 wherein said GABA agonist
10  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.
4. A pharmaceutical composition of claim 3 wherein said GABA agonist
is gabapentin, tiagabine, lamotrigine, phenytoin, carbamazepine, topiramate and
15  pregabalin, a prodrug thereof or a pharmaceutically acceptable salt of said GABA
agonist or said prodrug.
5. A pharmaceutical composition of claim 4 wherein said GABA agonist
is pregabalin, a prodrug thereof or a pharmaceutically acceptable salt of said
pregabalin or said prodrug.
20 6. A pharmaceutical composition of claim 4 wherein said GABA agonist
is gabapentin, a prodrug thereof or a pharmaceutically acceptable salt of said
gabapentin or said prodrug.
7. A pharmaceutical composition of claim 2 wherein said SDlis a
compound of Formuia |,

25 N R

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

30 R*and R® are each independently hydrogen, methyl, ethyl or hydroxy-(C;-Cs)alkyl;
R? is hydrogen, (C+-C4)alkyl or (C4-Cy)alkoxy;
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R® is a radical of the formula
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R3

29



or N RB3p I N6 R3g, wherein said radical of fornula R'" is additionally
substituted on the ring by R6, R7 and R8; WD 02/43762 PCT/1B01/ 02213 -34
sai d radiwab2/ef76formula R 3b is additionally substituted parAB/0R21Ag by
R18, R19 and R20; G Gl and & are tak¥h separately and are each hydrogen
and R6 is hydrogen, (Cl- C4)al kyl, (Cl-C4)al koxycarbonyl,

(C1-A4) al koxy- (C1-A4) al kyl hydroxy-(Cl-C4)aIkyI or phenyl optionally

i ndependently substituted with up to three hydroxy, halo, hydroxy 5
(C1-c4)al kyl, (C1- C4)a|koxy-(C1-C4)aIkyI, (Cl- ¢4) al kyl orRRCL- ¢4) al koxy,
wherein said (Cl-C4)alk L in the definition of R6 and saif ]
in the definition of R6 optionalR¥y and i ndependentl|y

up to five quoro R&—ahd R8 are each mpendent |y hygrogex~or

(C1- ) al kyl ; G nd are taken tog the and are (C1-C3)al kyl ene and
R6, R, R8 and 0 hydr ogen: nd @2 are takeg t8Bgether and are
(C1- C3)a|ky|enq£ , R? R8 andR@_EE hydr ogen; g|sl- Xis a
coval ent bond, , oxycar bony ¥ nyl enyl car Rohy k€1 15
C4)a|ky|eny|car (C1 C4)a|ky|eqy$c%rbonyl ( C3- C4) aNkenyl car bonyl

t hi o(Cl- C4)al ky enJIcarbonyI vi nyl enyl sul fonyl , R l

sul finyl-(Cl-C4)al kyl enyl carbonyl, sul fonyl-(Cl- C4)al kyl enyl carbonyl or
car bonyl (CO C4) al kyl enyl car bonyl ; wherein said oxy(Cl-

C4) al kyl enyl carbonyl, (C1-C4)al kyl enyl carbonyl, (C3-C4)al kenyl carbonyl and
thi o(Cl- C4)al kyl en |c§rbonyl in the def|n|t|on of X aye each optionally
OxBubstituted with up to two (Cl-éh)~ ’ benzyl or Ar;

| and said vinyhepgt’carbonyl in th¢ definition of X
on one or two Nyl enyl carbons
RéT bonyl ( Qs {CA) al kyteenyl car bony
X i's optional |l y\substituted indepe y with up to
nzyl or’ Ar; 25 R0 i's hydrogen o 1-C4)al’kyl ; RO is
(C3- C7) cycl oal &¥0- C3) al kyR&nyl or (Cl-8) al kﬂ o|pt|onally
substituted with o five fluoro; provided that when q = 0 and X is a
coval ent bond, q*yc?rbonyl or (Cl-C4)alkylenylcarbonyl, then RO is not
(C1- Co6) al kyl ;

are optionally suf
with (Cl-C4)al kyl
in the definitio
three (Cl-C4)al kyl,
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wherein said radical of formula R* is additionally substituted on the ring by R®, R’
and R%,



Ar and Arl are independently a fully saturated, partially saturated or
fully unsaturated 30 five- to eight nenbered ring optionally having up to
four het avoar/eats2 sel ected i ndependently from oxygen, sulPOT/IBM®2213t r ogen
or a bicyclic ring consisting of two -Bé&sed independently partially
saturated, fully saturated or fully unsaturated five- to seven-nenbered
rings, taken independently, optionally having up to four heteroatons

sel ected i ndependently from nitrogen, sulfur and oxygen, or a tricyclic 35
ri ng consissid ragicafoftfdrmet RY sadiditionallyesutistintes op et ingl iR 'SR Ceed B, ful |y
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tricyclic, wth u 0.a tot our _substituents independently sel ected
fromR", mﬁpeﬂ‘i‘?{ﬂ%{h‘é{dfﬂ&%ﬂ oﬁhé'géla y!‘zjzpr R12, R13 and R14 are 10 each taken
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(C1- C6§)al l%l enyl oxycar bonyl, (Cl-C4)al koxy-(Cl-C4)al kyl, C(OH) RL5R16,
naphtH |, ﬂ(ﬂ?ép’,ori m dazol yl, pyridyl, triazolyl, norpholinyl, (Co-

C4) al kyl sub¥fzanio$ are kakebtegeten by brea(Crdyjaykylendlaht &° -R'CR® @4d &l dtyi car banoyl ,
N phenyl qar bamoyl, N-(Cl-C4)al kyl - N-phenyl car barmoyl, N, N-di phenyl

car bamoyl ,YEEPEHS c4) al kyl car bonyl ami do, (C3- C7) cycl oal kyl car bonyl ani do,
phenyl car kpiswlaartt do, pi peridinyl, pyrrolidinyl, piperazinyl, cyano,

b imd |yl i 4N i mdyl . Lvl, i [yl
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up to three (C4-C,)alkyl, benzyl or Ar;
25 R"is hydrogen or (C;-C4)alkyl;
R’ is (Cs-Cy)cycloalkyl, Ar'-(Co-Cs)alkylenyl or (C4-Cg)alkyl optionally substituted with
up to five fluoro; provided that when q = 0 and X is a covalent bond, oxycarbonyl or
(C;-Cs)alkylenylcarbonyl, then R® is not (C;-Cg)alkyt;
Ar and Ar' are independently a fully saturated, partially saturated or fully unsaturated
30 five- to eight-membered ring optionally having up to four heteroatoms selected
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of two
fused independently partially saturated, fully saturated or fully unsaturated five- to
seven-membered rings, taken independently, optionally having up to four
heteroatoms selected independently from nitrogen, sulfur and oxygen, or a tricyclic
35  ring consisting of three fused independently partially saturated, fully saturated or fully



substituted with up to five fluoro and (Cl-C4)al koxy optionally substituted
with up to five fluoro; said imdazolyl, oxazolyl, isoxazolyl, thiazolyl
and pyraxobdyt/i437ez t he definition 30 of R', R12, R13 and RIECEIE10piBoOnal |y
substituted with up to two substituents354 ndependently selected from

hydr oxy, hal o, hydroxy-(C, -C4)al kyl, (Cl-C4)al koxy-(Cl- C4)al kyl,

(Cl-C4)al kyl optionally substituted with up to five fluoro and

(Cl1-C4)al koxy optionally substituted with up to five fluoro; said

mor phol i nylunsatutdted filefto sevenonemtbersd tings, Riken nmaemmmtmmllbbavmum y

bstitut | t f
(Cr o) al ke 10uk el Pertaty e BT i RO S id ofps A | and R14
[ st\?_ ?2/ 4?)3&%"?&?&%(1 {Lfl]?'a’éIBrlated}ﬁ'lcgi;cr]Ertfdllbwbatyr&momqwcl@d'l"@d bibyalip t Fkt Ym
stituents in en r
?gl c4) al k%9 gT? g |?§??(°“Saﬁ56§ %ﬁ&r{‘]’m %%é‘gé %{? S‘méﬂ{” ‘?rﬁ‘%tjr%éf%m t hyup to
five fl eor@narmdwﬁxcﬁ‘gt))abslmm;tltmpdlomsalﬂhry subst I tut ed vm t h up to five
fl d
opt 1 onal Ty A BHAL #RBLrl phOErIBht Sielied on Bapnolfte nivBach BbnEiel °
selr ?agt Fd f rifane (r@iet;@iﬂ;)srﬁdlxrioquhe c(n(ﬁihe@))atﬁwlgs ifttiyel moiefy- i ﬁmym)de?net pgeny![ ]
uted wi u
Po five 11 0076 Bvee (et i By Tt Ao o SRkiRp Rul st 10 T L0 P
f1 uoro; salnﬁhépenmyysélected trom Fdéf RHj Ri*emddt'; RbhereiiRRY, REEL R sand Fkiiare s
opti ona11 u I tuted Q X té ég " I( C4) al kyl
Cl- C4 SRRy 2N 5 TR Vi bstituted with
]'E ?) 1; |r \(;)e f L%%?gcg?grbgw gg}-@gg?z%im?%:;mw y(&-gilgig%é(é;?e%g& IhdﬂpeR'?L Z\Mf i veUIO
uoro; sai 5 n is
tional i Ml Vi ORI CRL 1 “opt i onal |
o za.m.wfm?,dﬁ@@ci)'iigwfaim %’% (SH@@?.WW?;.%.V e
optionally u . azine e a
d Ri4 ar &% LefodfiiriviPer R Aered et |
Egg; ?ﬁﬂg?édbum)ﬁdakbdngf)?aﬁﬁ é@@)@l&%y?mkyﬁérboﬂﬂarﬁidby;bhenylf‘:arb@nylgrgi)éyl ogt ioonal |y
subst it ut ed)i%ripwyﬂByrfcgidllnylvglp?rﬁalgyl CYegp: éﬂ%nﬁ%z%%% a'?oégp b ﬁg:&{ gl’ her on
adj jd a%izt C axbgolyl pikeaazolgi thtrazay!, tg@t-dﬂ()tﬁ(a@b@;y Redmhiazotyl, p@w@lgﬂlﬁayrﬁzcgyl and R13
an ar n_se and ar rogen or
(C1- C4) al kfj?traéfygfogurfg%?grral%drmﬁa%n%oﬁ)a %%égxlr ly g%mg'ﬂgp&rld%lo ang are each
} inSgpfelndg Ptdypidﬁg&ﬁfbgﬂgﬂgaan&l&i&-(?ﬁ%@blkylm ,8-diaza[8 2] bigyckwbiyt, Bt&jdllexb Y]vzgl:ou gnt g i
Ri6- i o 28 Ca i APaaPRy oeho S, A iRl e ERypdibRv, oy 95
pyrim dyl, Gﬁnyenylkyl (GJFG&MRyJ ombnam,cﬂujalsntutaﬂa\ntblupltq fivenfiusbec ot (}D1-C4)alkoxy

benzot hi az&l | (?Iy subs%u(%é(é" wn?n Xp fo f(\)/e fluoro; é‘é]&' nggthﬁrp%eﬁﬂ,@id@l?&ﬁéﬁb%y!,and are

(C3-Co)al k
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tetrahydroisoquinolyl, benzoxazolyl, pyridazinyl, pyridyloxy, pyridylsulfanyl, furanyi,

25  thiophenoxy, anilino and phenoxy in the definition of R, R', R* and R" are
optionally substituted with up to three substituents independently selected from
hydroxy, halo, hydroxy-(C-C4)alkyl, (Cs-Cs)alkoxy-(C4-Cy)alkyl, (C,-Cs)alky! optionally
substituted with up to five fluoro and (C4-C,)alkoxy optionally substituted with up to
five fluoro; said imidazolyl, oxazolyl, isoxazolyl, thiazoly!l and pyrazolyl in the definition

30 ofR", R™ R" and R"are optionally substituted with up to two substituents
independently selected from hydroxy, halo, hydroxy-(C4-Cs)alkyl, (C4-C4)alkoxy-(C4-
C,)alkyl, (C;-C4)alkyi optionally substituted with up to five fluoro and (C;-Ca4)alkoxy
optionally substituted with up to five fluoro; said morpholinyl in the definition of R,
R', R" and R'"is optionally substituted with up to two substituents independently

35 selected from (C4-Ca)alkyl; said pyrrolidinyl in the definition of R, R", R™ and R"is



&3, A and G are taken separately and are each hydrogen; r is O; R18 is
hydr ogen, (Cl-C4)alkyl, (Cl-4)al koxycarbonyl, (Cl-C4)al koxy-(Cl-C4)al kyl,
hydr oxy- W3 01243762 kyl or phenyl optionally independentl|y BObsgdaitoazied with
up to three hydroxy, halo, 30 hydroxy-g61-C4)al kyl,

(Cl1-C4)al koxy-(Cl-C4)al kyl, (Cl-C4)al kyl or (Cl-C4)al koxy, wherein said
(Cl-CA)alkyl in the definition of R6 and said (Cl-C4)al koxy in the
definition of R6 are optionally and independently substituted with up to
five fl uorgptionally sobstitaed withRRp tetwe sehsttuéntslindepehdentlyysefeCieddmmal kyl ; or G3,

G4andGBaretke a c r 8 is
hydr ogen, ?ﬂ c{gﬁ)ﬁy @kﬁa) ﬁ‘(%&ég‘)%%%geéaf%&gl @%ﬂall(yl bﬁ‘tlo%allﬁl
(C1-A4)al watstlt(lféﬁ-vﬁ}ﬂa)lmltbyi{/e ﬂdvjaﬂaw$31(@almy@bt(qﬂallm®mm Wpadv/ 1B01/ 02213
-37 or phe t| o] en 1 t hree
hydr oxy, f[é%gluo %§ﬂ$8ﬁ&?¥ YP% %%%'OXF kox dv% CIg dég Hﬂ%
(C -CGmal l@dbsmute(d@/lthﬁkb)taltﬂree(yubstlweahsemdepsadmtly Sdlecay ﬁblkl)(CrCm)atknEY-def inition
of R6 and t ef j.nitjor iH l'y and
i ndependent §:d @ﬁ%th ﬁ? \f\#@ﬂkyﬁﬁrﬁ?gﬂé}{;@ﬁf {%&%ﬂy&sﬁﬁa@é@, @2?4 l 0 are
each i ndepwndﬁﬁi[yls;abkmnteogﬂh upito ﬂj\@,ﬂu@-‘@az1d<(‘ﬂ1-c4)aikoﬁzomma®4&@s@uw&iken
t oget her ang are (C, , i . »11 el qﬁﬂa nd Gb
are hydr og‘@ﬂ‘ féﬁ ﬂgﬂﬁ’) ?%&haéo ﬁzﬁgﬁ C{Segg' &r aﬁlﬂ a}ﬁ% ?ﬁ?ﬁﬁgyﬁly’éne [
0 or 1, ar@b@ﬂi&tedm& hyBQﬂy rwmjhyﬁ}ow-(& 3tk d6;-CRaIkBaYH( G <L BUBMNR ER2 2,
CONR21 (,C, r ar bonyl ,
(C, -Co)al k%)gfﬁylpgh?nalﬂ L'V‘fp @vaﬁgﬁé‘ﬁogﬁh gé%u‘%m;gd%ﬁ' nailgsufl nyl and
(C - Co)al é.(mbtltuﬁﬂllvlmmd) 880 ﬂuaao tsaldaatramjyhinsthe Hefinitiod cARE, &t R’ ardependent | y
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R' and R® are taken separately and are each independently hydrogen, (C:-Cs)alkyl
optionally substituted with up to five fluoro; or R' and R are taken separately and
R is hydrogen and R is (Cs-Cs)cycloalkyl, hydroxy-(C-Cs)alkyl, phenyl, pyridyl,
25  pyrimidyl, thienyl, furanyl, thiazolyl, oxazolyl, imidazolyl, benzothiazolyl or
benzoxazolyl; or R™ and R are taken together and are (Cs-Cs)alkylene;
G, G* and G® are taken separately and are each hydrogen; ris 0; R'® is hydrogen,
(C4-Cys)alkyl, (C4-Cs)alkoxycarbonyl, (C4-Cy)alkoxy-(C4-C,)alkyl, hydroxy-(C4-Cq)alkyl
or phenyl optionally independently substituted with up to three hydroxy, halo,
30  hydroxy-(C+-Cs)alkyl, (C-Cy)alkoxy-(Cs-Cs)alkyl, (C4-Cy)alkyl or (C4-Cy)alkoxy,
wherein said (C-C4)alky! in the definition of R® and said (C4-Cs)alkoxy in the definition
of R® are optionally and independentiy substituted with up to five fluoro; and R and
R* are each independently (Cs-Cs)alkyl; or
G®, G* and G® are taken separately and are each hydrogen; ris 1; R is hydrogen,
35  (Ci-Culalkyl, (C4-Cs)alkoxycarbonyl, (C4-C,)alkoxy-(C1-Cs)alkyl, hydroxy-(Cs-Cy)alkyl



substituted with up to five fluoro and (C, -C4)al koxy optionally substituted
wth up to five fluoro; said norpholinyl in the definition of R2Z1 and R22
is opti omabby4¥ebstituted with up to two substituents inBepedeatiBy

sel ected from hydroxy-(C, -C4)al kyl, (G37-C4)al koxy-(C, -C4)al kyl,

(C -CA)al kyl optionally substituted with up to five fluoro and 30

(C -C4)al koxy optionally substituted with up to five fluoro; said

pi perazinyl in the definition of R21 and R22 is optionally substituted
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fl uor o?d sald '%g&?'ﬁ%ﬁ 2:6'{)\@:? %RBEQQ’B@%@%&% {%L&éfagky‘é% | gglaf\fzy
subst i t ut edarbonys,dCe-Oplafigisalitingie (C.FCHdiieylsldfinyh iAristfonydfArRedfingranhdRe2 i s
optionally %u@slt,ituted With up to three substituents selected from 10
hydroxy, aff’ABY" hydroxy- (CL- C4)al kyl, (CL-C4)al koxy- (CL-C4)al kyl ,
(Cl- 4) al kpF' andR% arcabken saphsttely adeate\datih indpperaiehtiyeelddtediramand
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piperidinyl, azepiny! in the definition of R?' and R? are optionally substituted
independently with up to two substituents independently selected from hydroxy,
25 amino, hydroxy-(Cs-Cs)alkyl, (Cs-C,)alkoxy-(C4-Cs)alkyl, (C4-Cs)alkyl optionally
substituted with up to five fluoro and (C4-C,)alkoxy optionally substituted with up to
five fluoro; said morpholinyl in the definition of R*' and R* is optionally substituted
with up to two substituents independently selected from hydroxy-(C,-C,)alkyl, (C4-
C.)alkoxy-(C4-Cy)alkyl, (C4-Cy4)alkyl optionally substituted with up to five fluoro and
30  (C4-C,)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
(C+-Cs)alky!l optionally substituted with up to five fluoro; said 1,2,3,4-tetrahydro-
isoquinolyl and said 5,8,7,8-tetrahydropyrido[4,3-d]pyrimidy! in the definition of R*'
35 and RZ2gre optionally substituted independently with up to three substituents



25 said Ar3 is optionally independently substituted as set forth for Ar and
Ar' above; R27 is hydrogen or (Cl-C4)alkyl; R28 and R29 are each

i ndependevi0 by43192dr ogen, hydr oxy, hal o, hydroxy- (Cl- C4) al kpCT/1B01/02213

(Cl-A4) al koxy-(Cl-C4) al kyl, (Cl-C4)al kyss-optionally substituted with up to
five fluoro, (Cl-C4)al koxy optionally substituted with up to five fluoro,
phenyl, pyridyl, pyrimdyl, 30 thienyl, furanyl, thiazolyl, oxazolyl,
phenoxy, thi ophenoxy, S02NR30R31, CONR30R31 or NR8OR31; said thienyl,
pyrim dyl , ifdépandently sbieetzo frpin hydexp xamaind, \Hald, hydrbey-(0a4C.pelkv, ¢0,-of R28  and
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|
and R31 ar 8"BHPIRRE P U ubstituted with up to two hydroxy, anino,
hydr oxy- ( Chr'Gé jralbgriden{y(efiBéd ab kebfyrti{ ot ACdndAK dbove; C1- C4) al kyl  optional |y

bstituted with up.to five fl (Cl-C4 ti qnal | bsti t ut ed
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(P Cn) al kB Ao 8 A S G hrovigge et o A R a2 PO
(C1- C4) al keaaphtioypor bipaéryy, tiserRE canot de GANRTR? whefd RE id hydesgen os Ard

nmor phol i nyl__i Ezet'h?ﬁ’defi nition of R30 and R31 is optionally substituted with
up to two a@% st'f flent s i ndependent |y sel ected from hydroxy-(Cl-C4)al kyl

(CL- C4) al kBRis hiirogedt Yal-&ybikyl( (Cl-Ctkakjasrbanyt, (OAB)AIKoSHBSCufalkyed W th up to
e " Rt S PRl B A e (1
i s car bonyhydroxy, h&lo] sydtaylCngl,)akpid (B-C. SalRbxeHCi-Crialklly (G ed3dlkyl ot @3- Wi t h
hydrogen o (fele RhaHY Laia (K2)divt AL 386 %ic of B bindalid EYE akoxy 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,)alky!;
R* and R® are each independently hydrogen, hydroxy, halo, hydroxy-(C;-Cy)atkyl,
(C+-Cs)alkoxy-(C4-Cs)alkyl, (C4-C,)alkyl optionally substituted with up to five fluoro,
(C4-Cy)alkoxy optionally substituted with up to five fiuoro, 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-Cy)alkyl,
(C+-Cy)alkoxy-(C4-Cy)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



R33 is phenyl, pyridyl, pyrimdyl, thiazolyl, oxazolyl, benzyl, quinolyl,

I soqui nolyl, 25 phthalizinyl, quinoxanlyl, benzothiazoyl, benzoxazolyl,
benzof ur awgb2/ed76benzot hi enyl ; said phenyl, pyridyl, pyripCtOyBoroetidazol yl,
oxazol yl , benzyl, quinolyl, isoquinolyt39 phthalizinyl, quinoxanlyl,
benzot hi azoyl, benzoxazolyl, benzofuranyl and benzothienyl in the
definition of R33 are optionally substituted with up to three phenyl,
phenoxy, NR34R35, hal o, hydroxy, hydroxy-(Cl-C4)al ky
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Ca)alkyl, (C+-Cy)alkyl optionally substituted with up to five fluoro and (C4-C,)alkoxy
20  optionally substituted with up to five fluoro;
A is N optionally substituted with hydrogen or (C4-Cy)alkyl and B is carbonyl; or
Ais carbonyl and B is N optionally substituted with hydrogen or (C,-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, 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+-Ca)alkyl, (C1-C4)alkoxy-(C1-C)alkyl, (C1-Cs)alkyl
30 optionally substituted with up to five fluoro or (Cs-C,)alkoxy optionally substituted with
up to five fluoro;
R* and R® are each independently hydrogen, (C:-C, alkyl), phenyi or phenylsulfony;
said phenyl and phenylsuifonyl in the definition of R* and R* are optionally
substituted with up to three halo, hydroxy, (C+-Cs)alkyl optionally substituted with up
35 to five fluoro or (C;-C,)alkoxy optionally substituted with up to five fluoro;



oxycarbonyl, then R43 is not NRA7R48; RA7 and R48 are taken separately and
are each independently selected from 25 hydrogen, Ar5, (C, -C6)al kyl and
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Fluor o o poiowgy S S N BhICGalary PRV saRathad P to Tive
subst it ut edpwe five fiprd;o five fluoro; said norpholinyl in the definition of
R47 d R48:d §30pt | | t bstit t
ndepondenti'y X SIURE 2iF SHRpRPSY piybesr (cgic oSt fuent s
]£01 C]fll) al km(‘ys bﬁ?éncy:(}ﬁ)rah}d?/mgen(/lmyr@ﬂ) ayrinydiyl,qmamyabrl gyrldanltmétaatmrédzm?t h up to

ive orQ X o ive
fl uoro; bjsal &?%’fﬁ@ﬁ% %%’@W‘egﬂ?‘#’%@e %‘%#yngi \t'l al'ki){PRaIB,
5, 6, 7, 8- t ehydrbyd(@fa,)akyl, c(ppﬁ:u)alkylct;plhomaﬂyshhstlﬂ&éd with uptofcylefﬁdm aif@-R48 are

ti |1 stituted , hal
ﬁsdlrggs-()c/fs Fﬁ‘?é’?ﬁé}lﬁa \g‘f ?%Wthy?e%ﬁ "cﬂjvgé ck8§y?/ ?glmc);zx) a?kgl optional Iy
subst i t ut e®*arid R ard @mkén togetheuon adjarent Cirb@ ataisang apptQ-(P)HGr; subst i t ut ed
with up t?l fl \ée | uoro; and said 6, 7-di hydro- 5H di benzo[ c, e] azepinyl in

t he defini R47 10 and R48 are optionally substituted with up to four
hydr oxy5s am|§1(r,:2-<b@)dalkryledrqdr oxy (C1- )al kyl, (Cl C4) al koxy- (Cl- C4) al kyl,

(C1l-4)alk tut fluoro or

(Cl-4)alk yeﬁ)ﬂdq% @Y%Ie%cu epmfeé\gmc{}ﬁ&%\ rﬁg " \%‘kyh uoro; Ar5 is

i ndependenii yndiebrenesdthdrsdependenty t 2 6ns, pmvncmddhamthe sirooEm aAd’ i§ 8, dptionally
i ndependent|y substituted as set forth for Ar and Ar' above; 15 R42 and
R42a are i ﬁdependent | y hydrogen, (C3-C7)cycloal kyl, Ar6-(Co-C3)al kyl enyl,
Ars- (C2- Cﬂ)lsad)kleaprrArG car bonyl or (Cl-C6)al kyl opti onal | y substituted

with u 1lve lefined as set forth for Ar
and Ar ?O %vg‘engg%r&. ﬁanﬁfupgﬁgpﬁﬁgé 'substituted as set forth for
Ar and Ar' Féhs%@a-cauytloaﬂ(yl REPL Ca1Cl)aRgeaylaNBR? (Cre)pikpicmtionally hy dr ogen or
(Cl-C4)al k%ubsﬂ?uteda‘ wﬂ'bone tﬂbor%' prg\(/)lggcoﬁlh{\’vt?& Wls(élc%l/ﬁégt bow&"aF einin sad

conpound o
oxycarbonyl, then R*® is not NR*R*,

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

25  hydrogen, Ar®, (C;-Ce)alkyl and Ar*-(Co-Cs)alkylenyt; or
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, 1,2,3,4-tetrahydroisoquinolyl, 6,7-
dinydro-5H-dibenzo|c,e}azepiny! or 5,6,7,8-tetrahydropyrido[4,3-d]pyrimidyl; said

30 azetidinyl in the definition of R* and R* are optionally substituted with one hydroxy,
amino, hydroxy-(C+-Cy)alkyl, (C4-C4)alkoxy-(C+-Cs)alkyl, (C4-C,)alkyl optionally
substituted with up to five fluoro or (C-C,)alkoxy optionally substituted with up to five
fluoro; said pyrrolidiny!, piperidiny! and azepinyl in the definition of R*” and R® are
optionally substituted with up to fwo hydroxy, amino, hydroxy-(C;-Cy)alkyl, (C;-

35  Cualkoxy-(Cs-Cyalkyl, (C4-C,)alkyl optionally substituted with up to five fluoro or (C4-



Formula |, said prodrug thereof or said pharnmaceutically acceptable salt of
said conpound or said prodrug: Rl is C(OH)R4AR5, where R4 and R5 are each

i ndependevi0 by/431yzir ogen or nethyl; 25 R2 is hydrogen; R3 PET/X8R®2218 Hz) q Gl
N wherein said R3 is substituted by R&1-R7 or R3; G G and & are taken
separately and are each hydrogen and R6 is hydrogen or (Cl- 30 C4)al kyl; R7
and R8 are each independently hydrogen or (Cl-C4)al kyl; or WD 02/43762

PCT/ 1B01/ 02213 -42 G and G are taken together and are (C, -C3)al kyl ene and
R6, R7, RS8Caaltosopibaallytsubistigiet witoup @ fiverftioe? said enarpitalinylin thedetinitiathd ar e

C -C3)al k &k . .R7 ; i iH ity X i
((:oval e%? b # , gB‘i&:d%B%@@!‘%?‘%ﬁ@%?ﬁé@ﬁ@&%W gé%@?‘(%né%eﬁﬁ& g¥1y| l:Zr gonyl ,
t hi o( C, - C43elbdtyd fromlhydroxp(+CHalkyl, (Wmmlmeﬁmlkyld@h-@4)alkM§QPéiﬁW"dar bonyl
d id I ny. | .sul f ' QL L , ' '
subst | t ut et BB R gleloraf PEnRSh Bt BRI,
AL ; ?aci 5l C(A)fﬂ\xel(ff?o}"ﬁhidlﬂ@dl;mimj:,dgaz,&gaﬂra@h%&oaodyisdvgn:gﬁ,7,3-t;t£'1_yd';§li-
t hi o(C, - enyl.c 7 : EwitAld 1B y
bt it ut ofiPY FW% etacfelﬁﬂx f(g“; ler{e'ab dridlly &b ugg; i
?ucs-s C|7) gyghmbkw bmini‘r, ha?l(),ﬁ@iy@k@igﬁynC‘afC4Qe§,"§/>@6§;CH;lkylo(ﬁ1£)ﬂM y
bstituted wt Lo fi f : LA ; ; dedyl
yr i dyl - oporety Rt e ﬁ‘{ﬁﬂﬁ%ﬁd@@ %@_Eﬁﬁ'ﬁwg’%%j&né i,
[ | yl diatoy bnd pdit ba-diaydny-bH-dilemaoiciejaziepinyid i |F
pLer di vl M”Z?a;r?‘f/’ ; I;Jb'%}fthted dﬁ%itg?&%j% | %Hin;p Rufo! oy ELdazi nyl,
pyrim a@pyP?qTEdﬁr? Opﬁocgw%lrdopyrl m %{ pyri dogyr%i nyl, pyridopyri dazi nyl ,
pyrrolyl, Cyakpy(G:-ChalkaxyH(C,-Cajattalz (3+33.)alkybaptionbiy substitlied withiup tpiiveazol yi |
[ lyl, isothiazolyl, tri . ' j.adi azol yl ,
ot azol y1 TUGTRAL oy PV EAD pbstu ot sl G20 Y1
benzoxazol yb,is PGefenzotyhdeined gé setiforttafoohyand A @pdenxazol yl |

Ik s L . Ty
i soxaz b opRii alyll R*2 e irtieperadenthy hydigden, (Ssr@-adyologikiinAdyCo-Chlalkpmyl, 1%15 -dyl ,
thi enopyri r(TCi,zc-jC),(‘;l):éllkenyl, Ar®-carbony! or (C4-Cs)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 (C+-Cs)alkyl.
8. A pharmaceutical compoasition 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;
Ris

x—R’
/
N
&
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 (Cs-
30 Cyalkyl; R’ and R? are each independently hydrogen or (C,-Cy)alkyl; or

E]



I m dazol opyri m dyl, oxazol opyrimdyl, thiazolopyrimdyl, pyrazol opyrim dyl,

| soxazol opyri mdyl, isothiazol opyrimdyl, pyrrolopyrazinyl, furopyrazinyl,
25 thi enopgpzazi7ey | , i m dazol opyrazi nyl, oxazol opyrazi nyl , PCT/IB01/02213

t hi azol opyrazinyl, pyrazol opyrazi nyl,42soxazol opyrazi nyl,

| sot hi azol opyrazi nyl, pyrrolopyridazinyl, furopyridazinyl,

t hi enopyri dazi nyl, i m dazol opyri dazi nyl, oxazol opyri dazi nyl,

t hi azol opyri dazi nyl, pyrazol opyridazi nyl, isoxazol opyridazinyl or

i sot hi azol Gy @bare tgken togetinbr26d s (€,-As)alkyene pind RiaR1, R® snth&f ateut ed as set
forth in cha' m7. 9. A pharmaceutical conposition of claim@8, wherein in
sai d conpo %™ °Fornul a 1, said prodrug thereof or said pharnmaceutically
accept abl e 33 ahti G3farestakeh togetmepamttiare (Cs@i)dkyemmandR, R'j R® andd®eed ent bond,
oxycar bonyh q(}r vi nyl enyl carbonyl optionally substituted on one 35 or two
vinylenyl  85FP8H% with (C -C4)alkyl, benzyl or Ar; WD 02/ 43762

PCT/ 1B04/ 0@&1Bor +;43- RO is Ar'-(Co-C4)al kylenyl; Ar' is phenyl, naphthyl,

bt nazol v Xyt eaent SEnE e yiferiproo SR gaRIGH e

?ﬁlng gg Ih 1) enﬂiq(c}-ﬁe)am?m?):c%rwnyl bnalmzmnylsalmyy IsaidfvinyEnyicantphyl aic)dgzid: opyri dyl ,
oxazol opiw?'i q%’}‘flsui??ngm %?%ﬁ@y% %%%%%B%{é{{ﬁg} ggt}sgtu%r& (%?%R%%t%ngl I y

S:Jbst it u;thﬁcinﬁsnys earbbos wihh (m-@)akmt?nzﬂﬁr Avéxlspiha»(mﬂlaiqunylcmbpmﬂi ti ?n of
cai d phGr natot IR CeBERRa Bl AR SRRy o1 B Bl ST ot ug:
v ogen: 16 BB And BT AT & Sache ndenendent Ly hvdr sgen ar TEITY L RE |6
ydr ogen. 15 Chonar e Bl e o B ora -Gy orRPED RhestElRY it o

conpound obp toHerfubm; | is selected from1l R (4-{1'-[2-(1

50" St ans S RS DR il b RSB b Gt B O 21
R- hydr oXy - sbdnyhgly! pyuimaoi, muhoyaiyl - (3t ieirdd, roirinblryd, naphthyridinyl, pteridinyl,
pyrazinopyrazinyl, pyrazinopyridazinyl, pyrimidopyridazinyl, pyrimidopyrimidyi,
pyridopyrimidyl, pyridopyrazinyl, pyridopyridazinyl, pyrrolyl, furanyl, thienyl, imidazolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl,

20 benzothiazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl, pyrrolopyridyl, furopyridyl,
thienopyridyl, imidazolopyridy!, oxazolopyridyi, thiazolopyridyl, pyrazolopyridyl,
isoxazolopyridyl, isothiazolopyridyl, eyrrolopyrimidyl, furopyrimidyl, thienopyrimidyl,
imidazolopyrimidyl, oxazolopyrimidyl, thiazolopyrimidyl, pyrazolopyrimidyl,
isoxazolopyrimidyl, isothiazolopyrimidyl, pyrrolopyrazinyl, furopyrazinyi,

25  thienopyrazinyl, imidazolopyrazinyl, oxazolopyrazinyl, thiazolopyrazinyl,
pyrazolopyrazinyl, isoxazolopyrazinyl, isothiazolopyrazinyl, pyrrolopyridazinyl,
furopyridazinyl, thienopyridazinyl, imidazolopyridazinyl, oxazolopyridazinyl,
thiazolopyridazinyl, pyrazolopyridazinyl, isoxazolopyridazinyl or isothiazolopyridazinyt;
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 (C4-C,)alkyl, benzyl or Ar;



pi perazi n-1-yl}-nethanone; (4-chloro-furo[3,2-c]pyridin-2-yl)-{4-[2-(1

R- hydr oxy-ethyl)-pyrimdin-4-yl]-3R 5S- dinethyl-piperazin-1-yl}-nmethanone;
25 {4-[ 2WQ 02/43762 PCT/IB01/02213

R- hydr oxy-et hyl ) - pyri m di n-4-yl ] - 3R, 5548 net hyl - pi perazin-1-yl }-(4-pyrrolid
in-1- yi-furo[3,2-c]pyrid in-2-yl)-nmethanone; {4-[2-(1

R- hydr oxy-et hyl ) -py(m di n-4-yl]-3R 5S-di net hyl - pi perazi n-1-yl }-(4-norpholin
- 4-yl-furo[ 3, 2-c] pyridin-2-yl)-nethanone; {4-[2-(1

R- hydr oxy- 8¢ ByAr)-(QuyCi)atkydenyi; 4- y| ] 3R, 5S-di net hyl - pi perazi n-1-yl }-imdazo[ 1, 2

- 30 a ri ur o

R- hydr!»% H@Pﬁe%lngﬁqtgﬁrf’yﬂﬁ% ”?ﬂfgyg§yr %mﬁgmyba%ﬁ‘@g %o&lﬁncﬁ)?l} net hanone;
4- LZG( 1 qunﬂazlolyl quinoxalyl, furanyl, thienyl, meIyli benzofuranyl benzothienyl, o |

R- r oxy- et - pyrim S | e i 1- carboxylic
et o oy e oty oriiub SeadBhdy BRgeBRAE, | 571 1

R- hydr oxy- ghignpbyridyy furopygimidyd.-thiehem/Rmeist, dkazsidpytimilyparthiazelepytimidyt boxyl i ¢
acid 2-nmethyl-pyridin-3-yl ester; 4-[2-(1

R- hydr oxy- 8thy! ) - pyri mi di n- 4-yl ] - 2R 6S- di met hyl - pi per azi ne- 1- carboxylic
aci d  5- chisaidrpigraption=li sybstiesedas séifc#th[uﬂc(altn 8.

Ry dr oxy- ety 4 DY C kil oo of b bR AL GokishaREAHY | ©

acid 6-nethyl-pyrid

R- hydr oxy- Bordmyuig |, paid iprodiignthérepk br 28 fiarmacatibglly-gocenatsle salt df-sald} - 3-

t hi ophi&- 2-%%%%98peno e; q1 )

R-{4-[ 42 (4%8" Oh§7 RR9YE di n- 2-y1 ) - 3R 5S- di met hyl - pi per azi n-1-yl ] - pyri mi
di n-2-y|}-Ri@h@vtilhbgemlh 1 ) . I . )
R-{4-[4-(4: nmet met rimdin-2- - 3R, 5S- di net - pi per azi n-
l-ill][ pglrﬁrﬁ Enﬁ%‘ B}hanol d 1py = yiopp

R{4-] 4-(4RﬁLsdﬁéINy41ret hyl - 6- met hyI -pyrimdin-2-yl)-3R 5S-di net hyl - pi perazi n-

1-yl]- pyr d i et hanol; 15 1

R-(4-{3R 5@% ﬂ%‘{]ﬁyﬁxﬁ}‘yf? % et hyl - pi per azi n- 1-yl ) - pyri mi di n- 4-yl | - pi per az

in-1-yt§- RYand RI areieath thdgbgndehtly Bydnogenl ar niethyl;

R-(4-{4-] 2: g4 et %I - pi perazin-1-yl)-pyrimdin-4-yl]-3R 5S-di nethyl - pi perazi

n-1-yl}- prd f02- yl)-ethanol; 1

R— ( 4-{3R, 5% dl met. hyI Adhhindobutionl bqrhpdstﬁbd@tdiamm'wmrpy\réaid chrmpoding bf - pi per azi
| }- gorg%/ iln-t2- }él %r-?et hanol ; 1

R—(4 {3R 5 FS"‘&?f’ O2- met hyl -i ni dazol - 1-yl ) - pyri mi di n- 4-yl ] - pi per azi

n-1-yl)-  1R-(4-{1-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-[4,4Ibipiperidinyl-1-yl}-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-
dimethyl-piperazin-1-yl}-methanone;

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

30  alpyridin-2-yl-methanone;
furo[3,2-c]pyridin-2-yl-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-2R 6 S-dimethyi-
piperazin-1-yl}-methanone;
4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl}-2R,6S-dimethyl-piperazine-1-carboxylic acid

;()

pyridin-3-yl ester;



pyrimdin-2-yl)-ethanol; 1 R (4-{4-[2-(2,4-dinethyl-imdazol-1
-yl)-pyrimdin-4-yl]-3R 5S-di nethyl -piperazin-1 - yl}-pyrimi d i
n-2-yl)-avtdoz4aten |; 25 1 PCT/IB01/02213
R-(4-{4-[2-(4-isopropyl -pi perazin-1-yi ¥4yrimdin-4-yl]-3R 5S-di net hyl - pi pe
razin-1-yl}- pyri mi di n-2-yl)-ethanol; 1

R-(4-{3R 5S-di net hyl -4-[ 4- et hyl - 6- (4-net hyl - pi perazin-1-yl)-[1,3,5]triazin
-2-yl]- piperazin-1-yi}-pyrimdin-2-yl)-ethanol; 1

R- { 4- [ 4- ( 44y TRydroxyvethi-pyfirtidB-bY11-2R 88idimethyliped &itesd garboxyiiglacidi per azi n- 1

-yl]- 30 pyrimdin-.2- I%-ethanol; 1
R-{4-[4-(4%§P%‘}’}C‘1@‘{VH%'9§’: |8SY%051 ¢ 1 i azi n-2-yl ) - 3R 5S- di met hyl - pi perazi n- 1-yl ] -
pyri m di n- 42231 R-hedrogyetnyl)-byrimidin-4-y[]-2R,6S-dimethyl-piperazine-1- carboxylic acid

R-{4-[4- (4—ethoxy-6-nmethyl.-[1,3,5]triazin-2-yl)-3R 5S-di net hyl - pi perazi n- 1-
yI1- pyri msaﬁ%&r%‘f%“?’ggiyﬂéﬁ%'{'; WD 02/ 43762 PCT/ 1B01/ 02213 -45 1

R- { 4- [ 45( 4-4H[201R-bpdroyy-6thyipiryrhid(nk4-yl]-2R,6S-dimethyl-piperazine-1-carboxylic acid
,3,5]triazin-2:yi)-3R.5S di pet hyl - pi perazin-1-yl]- pyrimd

i n-2-yi)- ePHB?%‘B%Ep\/T%”'3'ﬁegter’

R-{4- [ 3R S5 -(relhy R-hyd(okyeheippyrfiira4-5-2RieSedimethyybiperazipeir-dzdn- 1- yI | - pyri m
idin-2-yl}- .ethanol; 5 -{4-[4- (4- hydr oxynet hyl - 6- net hoxy- [ |

, 3, 5]tri azi”?%‘-’pé‘?{){%')y-'é’ﬁ,’%?éf’%’net hyl - pi perazin-1- yl]-pyrimd

i n-2-yl } - etiRAAg4-(4,8-dimethyl-pyrimidin-2-yl)-3R,5S-dimethyl-piperazin-1-yl}-pyrimidin-2-yl}-

R-{4-] 4 (4- % so&r opoxy- 6- nmet hoxy-[1, 3,5]triazin-2-yi)-3R 5S-di net hyl - pi peraz
in-1-yl P 63}'}5{‘ 1din-2-yl}-etha nol; |

R- { 4- [ 4- ( 41Rs[op4-0pyietHokyrBeth)/t8-mathykp2imidin-23/; 55 SidinethyHpigergan-&xiln- 1- yl | - py
rimdin-2- 10 . In}-el%gﬁnol ;1

R-{4-[4-(4P¥?’H‘§| "VREVRBRY- [ 1, 3, 5] tri azi n-2-yi ) - 3R 5S- di met hyl - pi per azi n- 1-
yl1- pyri mig-8a-{&{(4rhydretynaatiofi-6-riethyl-pyrimidin-2-yl)-3R,5S-dimethyl-piperazin-1-yi}-
R-{4-[4-(4,6-di | - pyr,i mdin-2-yl)-2R, 6S-di net hyl - pi perazin-1-yl]-

pyrim din- ?YS‘}P‘?{‘T‘?%%SW%(‘?L 15 1

R- { 4- [ 45 ( 41Ry(d+{BR pSedimgihye4-[ee@hvithylypipenazih-m-yB-pytimidd=4-GiEpiberazinky/l}-pi per azi n-
1-yl]- pyrimdi n-%-?/l %\ et.hanol ; 1

R {4-[ 2R, 6 SYUTACE v ¢ ??9!’- [1,2,4]triazol-1-yl-pyrimdin-2-yl)-piperazin-1-y
| ]-pyri m ditR-(424y2-~eth¥laquipmrazirt 1-yl)-pyrimidin-4-yl}-3R,5S-dimethyl-piperazin-1-yl}-
R-{4-[4-(2,6-di | - pyr,i mdin-4-yl)-2R 6S-di net hyl - pi perazin-1-yl]-pyrim
di n-2-yl }- Wdﬁ“’&ﬁ%ﬂ%ﬂhg%"'a (4-{4-[2-(1

R- hydr oxy- éRRY{IR pRrdimeithyid-2-(rhetByiraBarblrtet yyirindip-e ryéizdiperdzin:i vk -

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-yl]-3R,5S-dimethyl-piperazin-1-
yl}-pyrimidin-2-yl)-ethanol;

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-yl]-
piperazin-1-yl}-pyrimidin-2-yl)-ethanol;
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-yl)-3R,5S-dimethyl-piperazin-1-yl}-pyrimidin-
2-yl}-ethanol;
1R-{4-[4-(4-ethoxy-6-methyi-[1,3,5]triazin-2-yl)-3R,5S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl}-ethanol;



pyrimd in-2-yl)-etha nol; 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]- pwontairoz 2-yl}-ethanol; 25 1 R (4-{4-[2-(1 PCT/IB01/02213

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

R- hydr oxy-ethyl)-pyri mdin-4-yl]-2R, 6S-di net hyl - pi perazin-1-yl }-

pyrim di n-2-yl)-ethanol ;

1- {4 [ 4 (21RASTL-Bypropo byl {1, 2SS dyRIRGE-dinpbyiaibaradinghy]- pyr i m di n-
2-yl}- 30 etha or‘be (4 {4-12-(1

RS- hydroxypgfrﬂ'a'l )ﬁkj?tlh in-4-yl]-2R 6S-di net hyl - pi perazi n-1-yl } -

pyri m di n- ZRs{h- 3R 6Shiimethyl-4- @»dh@ni/m B Bltriazin-2-yl)-piperazin-1-yl}-pyrimidin-2-yl}-

R- hydr oxy- efg‘ él )-pyrimdin-4-yl]-3R 5S-di net hyl - pi perazin-1-yi}-pyrimdin-2
- yl)-et hafitAe" WD 02/ 43762 PCT/ 1B01/ 02213 -46 1

R- { 4- [ 2R, 6 IR (A drabeytrizthyh6piethoxy-[ 4,3 \bitrizmm-24yi )} BRIS S-diphethybpiperazin- - 1- yl ) - py
rimdin-2- i/l%.-et.h qié 1 "

R-(4-{ 2R, 6418 rl’i’%‘?‘ﬂgaﬁ@Y 72$3°%4. et hyl - pi per azi n-1-yl ) - pyri m di n- 4-yl ] - pi per az
in-1-yl }- pRA4-[4¥4-isdproporeyB-grie)hogy-[1ed)Bltriazin-2yl)-3R,5S-dimethyl-piperazin-1-yi}-

R-{4-[2R 6% di [1,2,4]triazol-1-yl-pyrimdin-4-yl)-piperazin-1-y
11-pyrim dPHm@Eyﬁ/ %‘Pﬁ’g‘ﬁo 1 R (4-{4-[2-(1

R- hydr oxy eRl{zy-M Mpiyopropﬂ[ns s}tl;'réz]n-Z-RI,)-GR;&ﬁ-dmtehwl-pipénraeinalz-ylppﬁinydﬁ}1—2— pyri mi d

i

R—(4 {Xé) 2%5 h@?‘ﬂy p| pera2| n-1-yl)-pyrimdin-4-yl]-2R 6S-di net hyl - pi perazi
n-1-yl }- 10R{8H4-@-ethyi-62megthpxelih@lalazinR-yl)-3R,5S-dimethyl-piperazin-1-yl}-

R-(4-{2R 6S- di.net -4-[2-(4-met hyl -i m dazoi-1-yl)-pyrimdin-4-yl]-piperazi
n-1-yl}- p9¥r|m' 'zb%;'?thﬂ'gcg yl)-ethanol; 1

R- (4-{ 4- [ 24R-34-fu- (i veimieyyl-pyririgineg-yl L2 BS-cmnéﬂ'lmpberazm- -yl]- pyrimidin-2-yl}-
in-4-yl]-2R, 6S-di methyl -pi perazin-1- yl}-pyrimdin-2-yl )-ethanol; 15 1
R-{4-[2R 6 alqlr'ethyl 4- (4-nmorpholin-4-yi-[1,3,5]triazin-2-yl)-pi perazi n-1-y
:q] {Llp%/E1 3 En;ldRJ{4-h[n»@,=Wd}o>@hie&Wh Dd[i-ine\}),hyé-]pyrimidinfz-yl)2-2R,|6)S-d2irlgetg)él-;éilperazi?]-1l—yl]- _ -
net.ho t , 5] triazin-2- - 2R, 6S-di net - pi per azi n-
-yl ] - pyrlﬂél'@'" %Y)Q)Iﬁtﬁ%f anol; 1 y yIopip
R-{4-[4- (41*5{4[%%*0%9’!6%43(451 Ryditeiaiond Y- yyrimidim26H-plperazibyityljmyeimidiei n- 1-yl | -

E ydm di n- éo ﬂé{’ﬁ et hanol ; 1
-{ 4- [2R 6 lyl -4-(4-phenyl -1, 3,5]triazin-2-yl)-piperazin-1-yl]- pyr| m
i di n-2-yl }1R—{4 -[4-(2,6-dimethyl-pyrimidin-4-yl)-2R,6S-dimethyl-piperazin-1-yl}-pyrimidin-2-yi}-

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

25  1R-(4-{4-[2-(18-hydroxy-ethyl)-pyrimidin-4-yl]-2R,6S-dimethyl-piperazin-1-yi}-
pyrimidin-2-yl)-ethanol;
1S-(4-{4-[2-(1R-hydroxy-ethyl)-pyrimidin-4-yl]-2R,6S-dimethyl-piperazin-1-yl}-
pyrimidin-2-yl)-ethanal;
1-{4-[4-(2-acetyl-pyrimidin-4-y1)-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-yi}-pyrimidin-2-
yh)-ethanone;



et hanol ; 1

R-{4-[4- (4- hydroxynet hyl - 6- net hyl - pyri m di n-2-yi ) -3S-net hyl - pi perazi n-1-yl ]
- pyrim owonz/@791}-ethanol; 25 1 PCT/IB01/02213
R-{4-[4-(2-hydroxynet hyl - pyri m di n- 4- y#¥46- 3S- net hyl - pi perazi n-1-yl ] -pyri m di
n-2-yl}- ethanol; 1

R-{4-[4-(2-hydroxynet hyl - 6-nmet hyl - pyri m di n-4-yl)-3S-nmet hyl - pi perazin-1-yl ]
-py- rimdin-2-yl}-ethanol; |

R-[ 4-(3S- rmRHyJ[zmeemmh¢56(MmbqppylMylmyﬂmm—ﬁwbcmmrazm -1-Wipyrpigin-2ri di n- 2-y|
] - et hanol ;

R-[4- (38— ?ﬁ@’?"ﬁ' oxazol o[ 4, 5-b] pyri di n-2-yl - pi perazi n-1-yl) - pyr| m di n- 2-yl
] - et hanol ; 1RY4-{2R,6S-dimethyl-4-[2- (4-methy|—plperazm- -yl)-pyrimidin-4-yl}-piperazin-1-yl}-

T—[4 (3S rr%;[/anldlnLE ﬂ}’etﬂgr)](&,l i n-2-yl-piperazin-1-yl)-pyrimdin-2-yl]-ethanol;

R-{4- 545 ( 421 1B- {4*[2R‘«;555d'm]§tﬂlyll%g]‘[? f,?%igmé—é—ygbyﬂrﬁﬂnwlwmmw1-¥i]-p)éiﬂ?i¢ihﬂ- 1-yl]-p
yr|m|n et hanol ; -{ 4- , 5S-

i met hyl - ﬁr%h I" 6-phenyl -[ 1, 3, 5] tri azi n- 2-yi ) - pi perazi n-1- 35

yl ] pyrimi an (a{ﬂ}e1a-mm¢y-etm-mmmegd]maamettm Pr@razing -yt

R-{4-[4- 4cc|o 3,5]triazin-2-yl)-3R 5S-dinet hyl - pi perazin-1-yl]-
pyil m[dll(’l Y VPT%@%“SL& ! - yIopip /]
R-{4- [ 4- (41By4H{ofR- @p@thyl{plpeﬁaﬂ‘] -4ylyqyiimidi-4+1)-2R R Sedimethyepingmazipiipde azi n- 1-y1 | -
pyrimdgin n

R-{4- [?ib 4pglrép%1§¥{€€th%1013 5]triazin-2-yl)-2R 6S-di net hyl -pi perazin-1-yl]-p
yrimdin-2¢ 1Ry(h-}{Zl%BBairméthylam-[z-(4-methyl-|mndazol -1-y1)-pyrimidin-4-yl}-piperazin-1-yl}-

R-{4-[4-(4-hydro tﬁg I6 phenyl -[1, 3, 5] triazin-2-yl)-2R, 6S-di net hyl - pi per
azin-1- yI %9’ %QFF %oyl }-ethanol; 1
R-{ 4- [ 4- (41RE-HoiaHX4-ditetinpinnies 2ol -y ) DySmijre4-yi2Ri6digielhypRpeszidi et hyl - pi pe

razin-1- 10 -2-yl}-ethanol; 1
R-{4-[ 2R 6§'}é}"}{8@ﬁ\/¢ﬂl ?‘5 thyl-[1,3, 5]tri azin-2-yl)-piperazin-1-yl]-pyrim
i di n-24yl - 1Rt{h¢2R),BS- imethyl-4- (4-morpholin-4-yl-[1 ,3,5]triazin-2-yl)-piperazin-1-yl}-

1-{4-[4-(2-acet Ly i n- 4-yl)-2R*, 6S*-di net hyi - pi perazin-1-yl]-pyrimdi
n-2-yl1- ePHiNd .ﬁezﬁii hi”‘ﬂ 4-{4-[2-(1

R- hydr oxy aRHY)-(pyethokgBmethyH],3 BRiaB-2HFeRIB8-dipietret-piperazib-4¥i} -  pyri

m di n- 2- Y

R-{4-[4- (4 H%?H"&%ﬂg‘?m?‘?‘a-phenyl -[1,3,5]-triazin-2-yl)-2R 6S-di met hyl - pi pe
razi n- 1- yHR-{py4-(4,6diinathaeyd1 B|5)triatitrasyi2R, §Stdifnbtiiyk-p{perazin-1-yl}-pyrimidin-

R- hydr -ethyl)-pyrimdin-4-yl]-2R 5S-di net hyl -pi perazin-1-yl }-pyrimdin-2
20 y??ye?@@}a"%}i s-(4-{4-[)2/-](1 yiopip yih-py

R- hydr oxy- eRlﬁ{y-l[aé,ﬁ@{dimétdwm—@-ghehylz[RB&ri&im@tyﬁyjipqnjaqﬁeﬁ ey ipyrimidin-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-hydroxymethyl-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-yi}-ethanol;
1R-[4-(3S-methyl~4-quinoxalin-2-yl-piperazin-1-y!)-pyrimidin-2-yl}-ethanol;
1R-{4-[4-(4,6-dimethyl-[1,3,5]triazin-2-y1)-3R,5S-dimethyl-piperazin-1-yl}-pyrimidin-2-
yl}-ethanol;
1R-{4-[3R,5S-dimethyl-4-(4-methyl-6-phenyl-[1,3,5]triazin-2-yl)-piperazin-1-

35  yljpyrimidin-2-yl}-ethanol;



1-yl}-pyrimdin-2-yl)-ethanol, a prodrug thereof or a pharmaceutically
acceptable salt of said conmpound or said prodrug. 12. A pharnaceuti cal
conposi t ivod0p§3762 ai m 11 wherei n said conpound of Fornmul aPCT/ABN1S2t18Ct ed
froml R {4-[4-(2,6-di nethyl-pyrimdin-4#yl)-2R, 6S-di met hyl 25
pi perazin-1-yl]-pyrimdin-2-yl}-ethanol; 1 R (4-{4-[2-(1
R- hydr oxy-ethyl)-pyrimdin-4-yi]-
2R, 6S- di et hyl - pi perazi n-1-yl }-pyrimdin-2-yl)-ethanol;
| R-{ 4- [ 4- ( 2Raipeldas-cyaoprgpyi-6+,3,5]triazin-2-y1)-3R,5S- dimethyl-piperazin-1 -y{l-pyrimidin-2-
met hyl - pyri ?ZP aéfo -yl)-2R, 6S-di net hyl - pi perazin-1-yl]-pyrimdin-2-yl}-ethan
ol ; 1R-(4- 1
S Ihg/dr OXK aﬂqw[%—(@-y}(?cﬂfm?{r?%ﬂ% ?]trjazﬂFQ-ﬁlSQBiasedihngthypi)ipenaaizhﬁyl]ipyyih}idilp—?fi m di n- 2
-yl)- ethan
R- hydr oxy- éﬁ"ﬁﬂ%" pyrimdin-4-yl]-2R, 6S-di net hyl - pi perazin-1 30
yl } - pyr Bm diRa4Z4y4, ﬁ-det\étayidil ,3,51triazin-2-yl)-2R,6S-dimethyl-piperazin-1-yi]-pyrimidin-2-
1- {4 [4 (2 3%%%51 pyrim di n-4-yi)-2R, 6S-di et hyl - pi per azi n-
1-yl] i M -ethanone; 1 RS-(4-{4-[2-(1
RS- hydr oxy-1&-{l43{4 X4-pydrpx15iméthylsﬁ-ghe]1yl -[1,3,5)triazin-2-yl)-2R,6S-dimethyl-piperazin-1-
2R, 6S-di me j yl }-pyrimdin-2-yl)-ethanol;
(4-{4-[ 2-( %Ez)-ékr ‘Irdg’%%{eﬁ‘af’?'
pyri m din- 4IRy{I4][4 BRnehodty-Gernéinbxymebeyi-iiz3, Giriazin2-yip2Ri 68-dimetyt-pipgragintianone;
| R-{4-
[ 2R 6818| { }//nmnﬁhn %ylhﬁth;gﬁor in-4-yl-pyrimdin-4-yi)-piperazin-1-yl]-pyrimd
i n-2-yl} 33ReH2R 6B:dirbethyl-4-(4-methyl-[1,3,5]triazin-2-yl)-piperazin-1-yl}-pyrimidin-2-yl-
R-(4-{2R G%HE net hyl - 4-[ 2- (4- et hyl - pi perazin-1-yl)-pyrimdin-4-yl] WO
02/ 43762 P T 01/ 02213 -48 piperazin-1-yl}-pyrimdin-2-yl)-ethanol; 1
R-{4- [ 2R, 68—{d+[41=& -hgatylby(iridirt4-1)-2Rt 6B adiolettyl-piperazin-1-yl}-pyrimidin-2-yl}-
pRyLI gl di n- 8{ %{ieni perazin-1-yl]-pyrimdin-2-yi}-ethanol; 1 R (4-{4-[2-(1
- hydr oxy- '
pyri m dbn- 4-(¥-l4-[2R] BRydroryetmyl)-pprimidinady 2R .68+dimpthyi-piperazinA-y# ) - et hanol ;
IR (4-{4-[
et hyl - pi perpgl'i'?'ﬂm ¥' )et“SQ?’?% di n-4-yl]-2R, 6S-di net hyl - pi perazin-1-yl}-pyrim
di n-2-yl) 5Re(n#ﬂ«a-(r‘em;ethoxymethyl-&phenyl -[1,3,5]-triazin-2-yl)-2R,6S-dimethyl-piperazin-1-
| R-(4-{2R 2-(4-met hyl -i mi dazol -1-yl)-pyrimdin-4-yl]-
pi per azi n- ?’E\? “qgw‘r?/}%h%”%’ yl)-ethanol; 1
R-{4-[ 4- ( 4{&{eldpRapyitox]- Etf@l)@}lﬂnmdaﬂ—yl}-2R;5|S)dimethyl-plperazm- -yl}-pyrimidin-2-
|251 ?2 ?gm&h%lhgﬂblp?%g?-w[zl(ml HydPé!& Iemy 'p@ru% dYru-yﬁ tz%gj dlmethyl-plperazln-
[ 1, 3, 5] t ri dailrpyBmidin-2¥RefEndl, aetrddrig theef aza pharmacutiosliyi aoceptabl@ sgit } - et hanol
; 1 R{4-[4:(45
hydr oxynet é{/%af}%g %Onuyfjoffa'g pgid[r?q azin-2-yi)-2R, 6S-di nmet hyl - pi perazin-1-yl]-
pyrimdin 10 2-y2} - eAlpdiachacelitical composition of claim 11 wherein said compound of
i et Py - pt SR ¥ SHebR HSHY TR eogmp P U B 3R Sty
1R-{4- PQR Gfﬁemzmlet-wybyrmmm-mx éihanol; 1R-(4 -{4—[2-(1 R-hydroxy-ethyl) pynmldln-4-yl]-
[REL ( 2 {511t E '25526% CNANRR b&%&lﬁzll-yq} &yr%'ll c]m-BXlrl) ShoP W%(-{‘ﬁh&-% l'ﬂ)a}cli’]rgxymeelhy -6-
di met hyl - i methykpyrintidiptdryl p9R 68tdimathdi- me]raﬁm@ﬁ-pdnnmmxmg-lyl}@thmolamm-l yl}-pyri

m di n- 2-yl t tiC a tabl e
salt of sa%%[ze(o %&8 oéyath?'r)%gﬁ@gmdb g Egr ug. m%@@ﬂ%{:&%éﬁ ‘E\fﬁ%{? E]r?rpom tion
of claim 1Ethah@r19$ (#-Ma[emwmoagethyk)-pynmldmm:slblzﬂﬁls dipethybfipetazin11i | uzol e,
bacl of | anotri gi ne,
o gaba; ndP AT -ERRt I B BeBl iy 2R bR e b of “or
phar maceut rlwﬂJmewﬁeéplﬁ-awIaeowI1RSe(f4-{6452-dI RSABAIraxyesthy)}-pwimidiaddeyllpr odr ug.
2R,68-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; 1R-{4-
[2R,8S-dimethyl-4-(2-morpholin-4-yl-pyrimidin-4-yl)-piperazin-1-yi]-pyrimidin-2-y}-
35  ethanol; 1R-(4-{2R,6S-dimethyl-4-[2-(4-methyl-piperazin-1-yl)-pyrimidin-4-y]-



20 14. A pharmaceutical conposition of claim 13 wherein said GABA agoni st
I s gabapentin, tiagabine, |anotrigine, phenytoin, carbamazepine, topiramate
and pregadat/iyte2z a prodrug thereof or a pharmaceutical |y pCTaptiakiie salt of
said GABA agonist or said prodrug. 1548The use of a pharnmaceuti cal
conposition of claim1l in the 25 manufacture of a nedicanent to treat a
condition which presents with diabetic conplications in a nmanmal.
piperazin-1-yl}-pyrimidin-2-yl)-ethanol; 1R-{4-[2R,6S-dimethyl-4-(2-[1,2 4]triazol-1-yl-
pyrimidin-4-yl)-piperazin-1-yl}-pyrimidin-2-yl}-ethanol; 1R-(4-{4-[2-(1R-hydroxy-ethyl)-
pyrimidin-4-yl]-2R,6R-dimethyl-piperazin—1 -yi}-pyrimidin-2-yl)-ethanol; 1R-(4-{4-[2-(4-
ethyl-piperazin-1-yl)-pyrimidin-4-yl]-2R,6S-dimethyl-piperazin-1-yi}-pyrimidin-2-yl)-
5  ethanol; 1R-(4-{2R,6S-dimethyl-4-[2-(4-methyl-imidazoi-1-yl)-pyrimidin-4-yl}-
piperazin-1-yl}-pyrimidin-2-yl)-ethanol; 1R-{4-[4-(4-cyclopropyl-[1,3,5]triazin-2-yl)-
2R ,6S-dimethyl-piperazin-1-yl}-pyrimidin-2-yl}-ethanol; 1R-{4-{4-(4,6-dimethyl-
[1,3,5]triazin-2-yl)-2R,6S-dimethyl-piperazin-1-yl}-pyrimidin-2-yl}-ethanol; 1R-{4-[4-(4-
hydroxymethyl-6-phenyi-{1,3,5]triazin-2-yl)-2R,6S-dimethyl-piperazin-1-yl}-pyrimidin-

10  2-yl}-ethanol; 1R-{4-[4-(4-methoxy-6-methoxymethyl-[1,3,5]triazin-2-y1)-2R,6S-
dimethyl-piperazin-1-yl}-pyrimidin-2-yl}-ethanol; 1R-{4-[2R,6S-dimethyl-4-(4-methyl-
[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-yi}-pyrimidin-2-y)-
ethanol, a prodrug thereof or a pharmaceutically acceptable salt of said compound or

15  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.

20 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 salt of said GABA
agonist or said prodrug.

15. The use of a pharmaceutical composition of claim 1 in the

25 manufacture of a medicament to treat a condition which presents with diabetic

complications in a mammal.



