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WD 97/ 47298 CT.
PCT/ US97/ 09661 WO97/47298 is directly toxic to endothelial CCel
Usi ng techni ques such as acetyl choline induced

vasodi | ation as an i-ndicator of endothelial cell function, nultiple studies
have denonstrated that endothelial cell dysfunction is
apparent in nonhuman nodel s of di abet es. Several studies

i n humans have denonstrated that a simlar dysfunction of 5

t he endot heliumexists in humans with di abetes. Al though certain types of

di abet es are acconpanied with other cardi ovascul ar risk
factors such as obesity, hypertension and dysl i pi dem as,
these conconitant risk factors do not account for the increased risk

of devel oping the clini cal mani f estati ons of atherosclerosis seen in

di abetic patients. TRE Qgﬁ [RRV6L

that the occurrence of m Ccro PFHUT%’ICHUI’I é bﬁgltﬁﬁﬁqg ova ﬁ'!gﬁi’%%&ggs :
and non-di abetic patients reflects a general i zed worsening of their

endot hel i al cell function. In diabetic patients the

onset of mcroalbumnuria is associated with

increase in the risk of eXhispanplisgtiamis & poatinuationrinmpart of Jqa8hst @)‘f aPP ication U.S.
at herosclerotic macr ovascul ar di sease that is independent

8?7109661

of ot her conventi ona$ertalNo. @82643,106rfiled May 6, 1996, which is a divisibwed ofHeathiet al.,, U.S.

non-di abetic popul ations, the onset of mcroalbumnuria is associated with

15 an S s exmmz 88 fibd Matdh 3t 1999 Ritich H&%ﬁﬁﬁi&ﬁﬁh%—gaart of Heath
at heroscl erosi s and car di ovascul ar di sease. Thus

wi d espr eiﬁj be ndot hel i &l Cﬁl % %:i%l];lgg fﬁad(%gS 3’?3? gﬁ&@@&@bw § '] 955| SvIRRR % a continuation-in--

of mcro um nuri a strbn ramati1’c i mcrease 1.n

vascular  endot hel i p%pfﬁaygpaau%éegéév N Shfj2.088, RiL2 Becdier 7,985, o) oy

expl ai ning the |ncrease |n cardlovascular dlsease seen in both diabetic and
20 ' :

the treatment of
with a | owering of blood lfj pi dFjgld

The preseptinvént_ion_is broadly directed to a method for treating vascular
10 endothelial cell dysfunction, especially dysfunction induced by hyperglycemia. The
present invention is particularly directed to the use of a particular class of isozyme
selective Protein Kinase C (PKC) inhibitors for treating atherosclerotic disease states
especially cardiovascular diseases associated with vascular endothelial cell
_ dysfunétion.

15 2. Description of Related Art
Injury or dysfunction of the vast:ular endotheltum isa cotnmon feature shared-
by many conditions that predispose an individual to accelerated development of
atherosclerotic cardiovascular disease. One of the most prevatlent factors that causes

endothelial cell dysfunction is hyperglycemia. Evidence suggests that hyperglycemia




pressure. In addition to predisposing a pat.i ent .
to chronic conplications of WO 97/ 47298

PCT/ USQ?%%?%,S at heroscl erosi s, vascul geyregshadoesl i al-
cell dystunction also is associated with acute sequel a of

at heroscl erosis such as ischem c-reperfusion injury. Both non-diabetic and
di abetic patients are at increased risk of sudden death due nainly to
car di ovascul ar causes. Diabetic patients also have an

i ncreased noIi§ diréctly toxit ¢o émiotielinhglle. Uyingaedhnijues Such as acetylcholine induced
infarction. The increased nortality rate after a nyocardial infarction and

the increaseqasodilation as an indicatof BFfici8oMmELAT cell AsiRfioALATUifI8 HdIEE hade -
patients can be related to a higher degree. of vascul ar :

endot hel i al f i ' Lveem . a, i [ b1 t
ntringi o SuohStated t RAGHE R OB Giok  HoParcl, ARt fodeiPor
I schem a-reperfusion injury. Popul at i gns .wi t hout
overt di abet d4abetsst gsym‘tﬁﬂﬁl?ﬁgm#ﬂmﬁ hayelpmangirated that pgihlar gystunction of
gl ucose levels, are also at an increased risk for the devel opnent of the
clsi ni cal the endothelium existsam hamapsiwith diabetes a Alikbougit tertaims types of diabetes
cerebrovascul ar di sease, peripheral vascular di sease,
nmyocar di al i ssd@iEompahied ith Al carditilascullaaisk. fadtosueh avstsesity, Hy pertosioed
gl ucose tol erance have a higher preval ence of atherosclerotic diseases.
Dat a obt ai ned,, 8&&% ' : ﬂﬁ{m el L 6SPR 15
devel opnent %F‘ag?’ﬂgar{osc 'se’?%%%?g&gcgc aﬁypertgﬁgﬁg%&gﬁg 8 indréhshdfisk
hyper chol esterql eqia_are . . . . ssoci ated with,. sf ynct i onal
endot hel i um éﬁge}mgbgpg the Jinica), mapifpsiations of (aﬁngoscferosw seéh I aidvétic 1’33198- t spose
the patient to atherosclerosis aneliorates the endothelial cell |
dysf uncti on. Several groups havesuggestied that the\gceusrense.of misroplhampinuria jp both
endot helial cell function, seen with reduction of
. hyper chol est alisbeticiand nos-dinbetixcpatients neflectsacgederalizesiovwtrsening ef their efidnibglial
treatments 20 I nprovi ng vascul ar endothelial cell function
shoul d reduceelifanétidik IfdisiRvielpatiénis the onset of microalbuminuria is associated with

a largé increase in the risk of exhibiting the clinical manifestations of atherosclerotic
macrovascular di.sease that is independent of other conventional cardiovascular risk
factors. In non-diabetic populations, tﬁe onset of ﬁicmlbminuﬁa is associatéd with

15 an increase in the risk of developing macrovascular atﬁe;osclerosis and cardiovascular
disease. Thus, the widespread endothelial ce;,ll dysfunction associated with the onset
of microalbuminuria strongly correlates with a dramatic increase in cardiovascular
disease. These findings suggest that vascular endothelial cell dysfunction may be the
etiology explaining tfxe increasq in cardiovascular disease seen in both diabetic and

20 non-diabetic patients with micrc;albmninu'ria.: | Furthermore, the treatment of
microalbuminuria has been associated with a lowering of blood lipids and blood
pressure.

In addition to predisposing a patietit to chronic complications of

&



clinical manifestations of cardiovascul ar di sease.
Prot ei n ki naswO@®7&8298vati on occurs during i scheni a-reperfusi on RGE/HEHT09661
di abetic ani mal nodels and has been inplicated in the pathogenesis of

myocar di al ~ WO 97/ 47298

PCT/ US97/ 09661 I njury occurring in the

I schem a-reperfusian nodel .. | n nqn-diahet.ic el.s of . . .

i schemi a-r eper f usiagffr?%ﬁjﬁ??sm ”s?@ﬁ&i‘@lscﬁqﬁgy%%f‘ﬁoc'sﬁf%ﬂ?&%?’m acute
occurring during acute nyocardi al ischem a, endothelial

cel | dysfunction sequsiaofatieroscleresisyuph as isphemic-reperfusion injury. Both senrdiggetic and
cardi ac danmage -after this injury. Protection against endothelial cell
damage 5 diabefic patientsraradt increised siskpdariddh death dus myainllytte cardiovascular
i schem a-reperfusion induced danmage. . Gven that

the ‘i scheni a-r epercsﬁgonime&%ﬁg@awo%%% BBl riortdIAE foliBwing a myocardial

refl ect the processes occurri uring acute myocardi al” 1 schem c “st at es,

U TP  fi I B TR A e

PKC i nhibitor are expected tq exhibit a reduction in_ 10

nyocar di al i nj ury ingidencgcofsudden death inpdiabeticopatients qapjbgrrplajed 19.a highendagres of

sudden deat h, i ncreased infarction size, congestive heart
failure, recurrentvasaidrendatheliad dysfunction imparted by hyperglycemia in ddditierbioghe intrinsic
nature of the protein kinase C isozynes and their inportant

roles in physi ol ogydathendl¢ell dpsfanétiotemssdc?atbd QAMGScHehiALkeperrabith injusy. PKC
i nhi bitors. G ven the evidence denonstrating I'i nkage of

certain isozymes to di %@ﬁﬁ%ﬁ%ﬁﬁ%{&eﬁ%ﬁ es P\ﬁtfé{h{'b&ﬁl&t@i@?@@%ﬁ@ﬁ ih their

assunme that inhibitory conp are sel et

ook S "2 © SSRGS L e B 5 R oF i
conpounds shoul d denonstrate greater . ef fi cacy and | ower
toxi city by virt uenarifestations ehatheroscleroyis, e.g., cerebrovascular disease, peripheral vascular
disease, myocardial ischemic states, and sudden death. Populations with impaired
glucose tolerance hav§ a higher prevalence of atherosclerotic diseases. -
Data obtained in several disease demonstrates that predispose to the
15 development of atherosclerosis such as hypertension and hypercholesterolemia are
associated with a dysfunctional endotﬂelium and reversal of these factors that
predispose the patient to atherosclerosis ameliorates the endotheli_al cell dysfunction.
Corre]atin_g with the imprbvef_nent in endothelial cell function, seen with reduction of
hypercholesterolemia, is a reductiqn_in cardiovascular events. Thus, treatments
20 imﬁroving vascular endothelial cell function should reduce the risk .of developing
clinical manifestati;ms of cardiévascular disease. |

Protein kinase C activation occurs during ischemia-reperfusion in non-

diabetic animal models and has been implicated in the pathogenesis of myocardial

%.




At present, there are limted neans to treat vascular endotheli al ceII , 20
dysfunction and the atherosclerotic di sease states, especial ly

cardi OVQSCW@%I&# eases associated with it Pc}mg;.”a;kg{e i-S
a need in 7K o. enpl oy new therapeutrc agents to

treat atherosclerotic disease states especially cardiovascul ar d_| seases.
WO 97/ 47298

PCT/ US97/ 09661 SUMVARY OF | NVENTI ON _
It is an obj ectinjury tdt@uiringein thenistiteniaaepetfusion hiodel ﬁ@mohrmxamumg far
endot helial cell dysfunction. . I s anot her obj ect
of the inventi hif & ﬁ‘nﬁ% SQhnulat&hd 1

cardi ovascul ar qgﬁﬂseeés%w ° WCH """""" ﬁlﬂm é%‘c xé’t‘masﬁso? n§bj ecF of
the invention to provide.a hod f or, hi, bi

car di ovascul ar AR Srafa) Thin, eRhohdlih Ceht dysfup ts?’é OGqYr¥ P“%Fﬁ)mglrveﬁﬂ]‘ect

of the invention to provide a nethod for treau@?
ni cr oal bumi. nur jWorsening cardiac damage after this injury. Protection against endqthelial esil damage
invention to provide a nethod for treating central

i scl§em a br ai n inthis model reduces myocardial injury after ischemia-gepgrfusion didueed dinpegd. of |

the invention to provide a nethod for treating rest enosi s.

It is still another emeﬁ%atqheqé&eﬁﬁwﬁewfeﬁoﬁQnﬁcmﬂiﬂqnﬁrﬁ%;daeﬂisftﬁau%m to_

treating 15 at heroscl erosi s

anot her obj ect ,ahel"fhe!gRY&Lds bk chitiny Bt\ﬁlu?i a@utg%ng&%ﬁr 135 ?‘?x?itc s?&ggosﬂ%g%i ve

heart fail ure. ect's

i nvention are provid one or nore of, the
pmyocar&al u}/fracrt]ion, treatment of non-dxabetlcs patients suffering from acute

myocardial ischemia with a PKC inhibitor are expected to exhibit a reduction in
10 myocardial injury and the sequela related to this mjury (e.g., arrhythmia, sudden death,
increased infa;ction size, congestive heart failure, recurrent ischemia, etc.
The ubiquitous nature of the protein kinase C isozymes and their importént
roles in physiology provide incentives to producé highly selective PKC inhibitors.
Given the evidence demonstrating li_nkagé of certain isozymes to disease states, it is
15 reasonable to assume that iﬁhibitory compounds that are selective to one or two
‘protein kinase C isozymes relative to the other PKC isozymes and other protein
kinases are superior therapeutic agents. Such compounds should demonst;ate greater
efficacy and lower toxicity by virtue of their specificity.
At presént, there are limited means to treat vascular endothelial cell
20 dysfunction and the atherosclerotic disease states, especially cardiovascular diseases
associatéd with it. Thus there is a need in the art to employ new therapeutic agents to

treat atherosclerotic disease states especially cardiovascular diseases.

g



enbodi nents descri bed bel ow. 20 I n one enbodi nent of

t he i nventi orwoleeM®98s provi ded a method for treating PCT/USI7/09661
vascul ar endot helial cell dysfunction which conprises contacting said
vascul ar endothelial cells with a cell dysfunction

I nhi biting anount of a particular protein ki nase C

ber) LS9 sumMARY oF INVERTTOR

PCT/ US97/ 09661 . ' I n anot her enbodi nent .of the
invention there is provided a nmethod for treating , .

cardi ovascul ar di seaseltwisi amobjeetef thednyention; tot rovidg & methadafordreating aseplas
such e treatnent, a therapeutically effective amount of a '
particul ar prot ei gndottdiabedl dystfimziiony . : In still
anot her emnbodi nent of the invention there is provided a nethod for 5
inhibiting onset of cajdiOYRGALY Bbjett PEARE ih?erﬁioﬂaim?i'oviw'acﬁxeﬁwap_fdrsﬁéating
adm nistering to the manmal 1 n need of such treatnment, a therapeutically
effective . 1 '%m)unt of a particular protein kinase C

i nhi bi 2 or. cardiovascular disease. | 5ot her enbodi ment of the invention
there is provided a nethod for . ) ., treating m.cro I%Hrg'.nuria
whi ch conpri ses adni ni #igystiagother abjept afie inventiente pypvide dmethod for inhibiting ORS¢t
treatnment, a therapeutically effective anount of a particular protein

ki nase C- of cardiovasculanidizeaser . In still

anot her enbodi rent of the invention there is provided a nethod for

treating central ischeff @ filPanbthél abjoctWTithé iveBbh 16 prévide airtetdbd for tréating

mamal in : need of such treatnent, a therapeutically
ef fective anount of. a particuylar protein 15 ki nase C
I nhibitor. Pricroafbdmiini. : In yet anot her enbodi ment of the

invention there is provided a nmefhod for. . . .
10 PTOYt is another object ofr the invention to provide a method for treating central

ischemia brain injury.
It is yet another objéct of the invention to provide a method for treating
. restenosis.
It is still another object of the invention to provide a method for treating
15 atherosclerosis. |
It is another object of the invention to provide a method for treating congestive
heart failure. |
These and other objects of the invention are provided by one or more of the
embodiments describe& bel_ov;/.- :
20 | .ln one embodiment olf- the invention there is provided a method for tr.'eating
o vascular cndotheliél cell dysﬁlnctic;n i;rhich comprises .contacting said vascular
endothelial cells with a cell dysfunction inhibiting :a__t__ﬂﬁunt of a particular protein

kinase C inhibitor.

)




treating restenosis which conprises admnistering to a mammal in need.,of .
such . treatnent, a therapeutically effective anount of a
particul a ‘{;’g ki nase C i nhi bitor. t -
anot her eﬁ‘go%? %n of the invention there is provided a net%oc{U#%gx‘go
treating at heroscl erosi s which conprises-admnistering to a mammal in need
of such treatnent, a therapeutically effective anmount of
a particular protein ki nase C i nhi bitor. : In still

anot her -enbodi nent latnéther nibedithémof tHednieention fiefyis pruided awidiest foPtreating
treating congestive heart failure which conprises adm nistering to a mamal

i n need cardiovascul iQiSeas 4 AR dminist to
PCTIUS97/ 09661 O ot Spmprises administering to 2 mammal in need of such

effective anoynt. of .a parti tein kInS

Cnhibitor. | Weatment, & ebbediduty effefiye ypaunof a Pﬁ&&‘r‘?ﬁ Rt g0 &s inhilon, ¢
wi th conmpounds which are prophylactic and effective in
treating vascul ar - dngbliranpther embpdimsnt pf therinvantiogdhere ig pravided atmethod for
conmpounds can be used to-treat or inhibit the onset of atherosclerotic
di Sease st at esphibiting onset of - cardiovgrenian| digeasar Dl @v asanuhal; whithasemprises
associ ated with vascul ar endot helial cell dysfunction.

DETAI LED DESCRUfisRkifk td tie hbfvbil iiheed of such treatment, atherapeunckﬁy effedive
di scovery of the present i nvention that using a partl cular class of protein

10 lg‘a&tgﬂhpbgo%ﬁkfrﬁgéjé‘?ﬁmﬁﬁﬁ“' ar endot helial cell

dysfunction assom at ed eroscl erotic di sease states,

and in particular the endothelial cell  dysf unctl i nduced
by hypergl yceni a. téﬂrﬁ’@ érﬁ'teizf’d"gﬁ‘t‘h 'lc ﬁt‘?“’oh“ %@H‘%‘%F&M farar 1y
to treat ... avariety of ath.eroscloerot,lc di sease states
especi al | y catigpingsrencalbuminuriaswhichgemprises administering to agpnammal icneedafl v t o
i nhibit the devel opnment of such di seases.

10 such treatment, a therapeutically effective amount of a particular protein kinase C

inhibitor.

In still another embodiment of the invention there is provided a method for
treating central ischemia brain injury which comprises administeti‘ng to a mammal in
need of such treatment, a therapeutically effective amount. of a particular protein

15 kinase C inhibitor.

In yet another embodiment of the invention there is provided a method for
tféating restenosis which comprises administering to a mammal in need of such
treatment, a therapeutically effective amount of a particular protein kinase C inhibitor.

In yet another embodiment of the invention there is prdvided a method for

20 - treating atherosclerosis which comprises administering td a mammal in need of such
treatment, a therapeutically effective amount of a particular protein kinase C inhibitor.

In still another embodiment of the invention there is provided a method for

treating congestive heart failure which comprisés administering to a mammal in need

G



Pl .
15 _ The nethod of this invention preferably utilizes the

i sozyme sel eaWO 9?4298t €i n ki nase C inhibitor coRpBURH0%6e -
formula I: [err] , WO 97/ 47298
PCT/ US97/ 09661 wher ei n: W

is -0-,-S, -SO, -SCIerr] -CO, (err]- C[err] aI kyl ene, substituted

al kyl ene, Cerr]- | ene,

-aryl (CH err])[er? hlreﬁg]egp &é???%"“"cal%?fé‘? E?{%Pﬁ/ ﬂlE‘F Protgin kinase €
bi cyclic-, -fused blcycllc (CHerr])[err] O, -NR[err] -NOR[err]-, -CONH,
or -NHCO-; 5 inhibitor. X and Y are i ndependentl.y C[err]-C[err]

al kyl ene, substituted al kyl ene, or together X, Y, and W
combi ne to form - ( CH eTh¢ pfeesrit fnvbdtion provides the art with compounds which ardPréphylactic
hydrogen or up to four optional substituents independently sel ected

T o] St 4t St skt kg, o
g[)er rPis hydr oge"r?mflg%ﬂfjélf;ﬁ )S’ s%lt‘%]rtggwf nggﬁt]rt}lﬂ)w F'tﬂ gtsgv}scle%tlc AL dtites,

err err] alk CON
( %quH[ e]r r ]q s:lqumﬁﬂ ca;pmm%[ugrL]@nspgsre; sqsema}ed( Atte rqasgelar Jendothelial cell

-Sgerr] (Cerr]-Cerr] alkyl); Rlerr] and

Rl err] are indepehdémctiopnhydr ogen, Clerr]-Cerr] al kyl, phenyl, benzyl, or
conbi ne to the nitrogen to which they are bonded to form
a saturated or unsaturated 5 or 6 15 menber ring;

AA is an am no acid residue, ' ' mis independently

lependently 2, 3, 4,
' -or

ester thereof R . ] .- . .
' It is a discovery of the present invention that using a particular class of protein

10 kinase C inhibitors reduces vascular endothelial cell dysfunction associated with
atherosclerotic disease states, and in particular the endothelial .cell dysfunction induced
by hyperglycenna Consequently, such compounds can be used therapeutically to treat
a variety of atherosclerotxc disease states especxally cardiovascular diseases, and
prophylactically to inhibit the development of such diseases.

15 The method of this'inven-tion preferably utilizes the isozyme selective protein

kinase C inhibitor compounds of formula I:

&




20 These conpounds, and nmethods for their preparation, are,
known and have ' been disclosed in Heath et al., EP -

publication O 458 Al which is incorporated ein.
by refer en@é’.” Be conpounds are adm nistered in a ther apeu?%’gﬁm'&%l
effective _ : amount, e.g., a vascular endothelial cell
dysfunction inhibiting anount, to a mammal - WD 97/ 47298

PCT/ US97/ 09661 . " to treat endothelial cell dysfunction.
The endot hel i alwlegéih: dysfuncti on can be i nduced : by a

variety of factors, e.g., hyperglycem a, hypertension,

hyper chol est erol.em AN _q . . €O CO. C ) .G~ | L Dj ATy
Such endot hel i al ceﬂwg;@f usnétsl(())h Sc%h’ theO agégﬁg&égdl%m}ﬁﬁﬁg%%%lgg‘gbgr q¥‘c

5 di sease states | di ng cerebrovascul ar di es, e.g.
central ischemdkyiens 9phr y?ryll&ﬁ'blmb" ‘hem"yde”cé?e&!?%gfsééﬁiaacCﬁ“%t s

and transient ischem c attacks; peripheral vascul ar di seases, .

e. g., - nont r aurrbi¢yeligmplsed bléﬁ@l‘-‘a&ﬁi)n@erm{f‘t, NORY, (CONER: OrANHER::

car di ovascul ar : di seases, e.g., stable angina, unstable
angisna, variant angiXand ¥eskindestadently OyOpalkylewd, substituted alkylene; or together X,
infarction, restenosis, and ischem a-reperfusion injury. .Consequently,
these 10 Y. and W confbSHER8YBAS - yagaused to treat these various

at heroscl erotic 'di sease states, espectal IAy' t he

cardi ovascul ar di se

conpounds al so can f)‘g%;éragd n*' iﬁggénfgrdlﬁ?govgmﬁ PB‘B?’WI' g%l%sfi&usz’fsjng‘me@é?’?t%;ﬁ]&md

anount to patients at risk . of devel opjn t herosc| eroti c_disease states,
especially ~ from halo, &-C, allec%Y‘HP’@(fgth(gla XY b@&,m%%m‘gg, PAHGRE i t h
hyper gl ycem a, hypertension, or 15 o hyper chol esterol em a, as

a prophyl acti c.Cy alkyl); ' The preferred conpounds for use in
this invention are those of fornula I wherein the

moijeti es - X- W Y- com%my&ogmmni?msmbpﬁym;be substituted or
unsubstituted. Mst preferably, the noieties -X-WY- contain 6 atons.
R® is hydrogen, (CH,)aryl, C,-C, alkyl, -COO(C,-C, alkyl), -CONR'R’, -
(C=NH)NH,, -SO(C,-C, alkyl), -SO, (NR'R?), or -SO, (C,-C, alkyl);
R*and R’are indepén&ently hydrogen, C,-C, alkyl, phenyl, benzyl, or combine
“to the nitrogen to which they are bonded to form a saturated or unsaturated S or 6
15 member ring;
AA is an amino acid residue;
m is independently 0, 1, 2, or 3; and
n is independently 2, 3, 4, or 5 or a pharmaceutically acceptable salt, prodrug
or ester thereof. |
20 These compounds, and me_thods for their preparation, are known and have
been disclosed in Heath et él., EP publication 0 657 458 Al which is iﬂcofpo‘rated

herein by reference. These compounds are administered in a therapeutically effective

amount, e.g., a vascular endothelial cell dysfunction inhibiting amount, to a mammal

?



O her preferred conpounds for use in this invention are those conpQunds OL‘

| gﬁﬂ

20 WOPHATB | wherein Rlerr] and Rerr] are hydrogen; PtPS/
a substituted al kyl ene, -0-, S, -CONH-, -NHCO or
-NR[err]-. Particularly preferred conpounds are conpounds
of the formula Ia: WO 97/ 47298 )

PCT/ US97/ 09661 [er . on. i e q
C(Gerr]) Lerr - or - PUPLETlA Fl 4 pppion T st AR P gysfuncrion an b nduce
-SH, (err]-Cerr] al

NCor{ore] ) Oerer 115 B Riisy of s g PR Pt iRt ke pejemie nd.

or (Jerr]-derr] . . al ky;..Rlerr] is hydrogen, Clerr]-(err]

al kyl or benzyl; p i-sischemic-rgperfusioniniusy.i s” i ndependently 2 - or

3 or a pharmaceutically acceptable sale, prodrug or ester thereof. Mst
preferred 5 . co8pciuendothélidl heellf dysfatictioh xanrte tdsosiatedhwithi athefoscierotic

-CH err]; and Rlerr] is -NHerr], -NH(CF[err]), . or .
-N(CH err]g[err]. disease states inclu ing_cergﬁrﬂgiscﬁl%.?ﬁﬁ%‘ég eic%),rﬂéﬂﬁ ?.%k;er?rruh'[; gﬁfn ;irislury,

the present invention are conpounds ere Win
-O, Yis a substituted,al kyl ene nd X is _an al kyl ene L These
preferred conpounds a e&?’%ﬁ%@%@&@qg\f -a?%ﬁmﬂleé’?fsﬁgen[ug FPTCkS’ peripheral vascular @iséases, _

e.g., nontraumatic amputations and intermittent claudication, and cardiovascular

diseases, e.g., stable angina, unstable angina, variant angina, sudden death, myocardiai
infarction, restenosis, and ischemia-reperfusion injury. Consequently, these

10 compounds can be ﬁsed to treat these various aﬂnérosclerotic disease states, especially
the cardiovascular diseases diécussed above.

The compounds also can be administered in a prophylactically effective -
amdunt to patients at risk of .dcvelo;;ing_atheros-clerotic disease states, especially
cardiovascular diseases, such as patients with hyperglycemia, hypertension, or

15 hypercholesterolemia, as a prophylactic. |

The preferred comp;)und;s for use in this invention are those of formula I
wherein the moieties -X-W-Y- contain 4 to 8 atoms, which may be substituted or
unsubstituted. Most preferably, the moieties -X-W-Y- contain 6 atoms.

Other preferred compounds for use in this invention are those compounds of

20 - formulal whereifx R! aﬁd R? are hydrogen; énd Wisa substituied alkylene,
-O-, §-, -CONH-, -NHCO- or -NR*-. Particularly preferred compounds are

compounds of the formula la:




l ’ : . T B T I A " EE TR JE T I L TERL TRt MR- AR R e

WO 97/ 47298 ) o
PCT/ US97/ 09661 : wherein Zis -(CHerr])[err]-

err] 1Is err -NH(CF[ err or -N(CH err CF r
g[nd R][erer%ggs]R[ b ( [r nd]e|)oendentl3(/ H[ or ]C%egr][gf: ]\)sr‘u { ]

s 0, 1, or 2; and mis independently 2 or 3, or a

phar rraceutl cal I y accept abl e salt, pr odrug or ester thereof. Most preferred
conpounds of dQLF oéb are those wherein pis 1; and
Rlerr] and Rl err] are nethyl. Because they contain
a basic noiety, the conpoupe and I b can

al so exi st as pharnaceuti dg #ADT § d addition salts. Acids

comonl y ; gra¥such,.sarts i nclude inorganic
aci ds such as hydrochloric, T T hyq obrom c, hydroiodic,

sul furic and phosphoric aci d¢Has~yel | Hgwmgani ¢ aci ds such '
as para-tol uenesul fonic, nethane;ﬁgt6;?§, oxal i c, para-bronophenyl sul fonic,
carbonic, 10 succini.t, citric, benzoic, acetic acid, --and

rel ated inorgani c and organi c aci ds§ Such

pharmaceutically acceptable salts tdws include sulfate, pyrosul fat e,

bi sul fate, sulfite, bi sul fite, phosphate,

nono- hydr ogenphosphat e,. di hydragenphosphat e, net aphosphat e,

pyr ophosphat e, chloride, brom de, iodi de acetate, propionate, decanoate,

capr _yI at e, oxal?erfm Zis - é "e —%ﬂ tg,e, Ri fs%&él){ft-gﬂ ep_banaﬁ@le,

propi ol ate,
benzoate, ¢ é%rewi%tﬁ% b E@ﬁéﬁiﬂr&&% NERERDS ay@roie%hfﬁaﬁat e,
xyl enesul fonat e, %Qenyl acet at e, phenyl Br opi onat e, phenyl butyrate, ci trat e,

lactate, alky; R® is hydrogen, CoiSaralied or benzys misdh dxu2itapd se is indenendentlye2
mal eate, tartrate, mnet hanesul fonat e, pr opanesul f onat e

napht hal ene- 1-o¢3 dranpHaemacengibaliyphceptablesald, proireg ornestatehatsf. vdst préferred
the |ike.

5 compounds of the formula Ia are those wherein Z is -CH,; and R* is -NH,, -NH(CF,),

or -N(CH,),.
Other preferred compounds for use in the present invention are compounds
wherein W in formula I is -O-, Y is a substituted alkylene. and X is an alkylene.

These preferred compounds are represented by formula Ib:

(Ib)




In addition to pharmaceutically-acceptable salts, other salts also can

exi st. W0 97/47298  \\D 97/ 47298 PCT/US97/09661
PCT/ US97/ 09661 They may serve as internediates in the
purification of the conpounds, in the pr epar atlon of ot her
salts, or in the identification and characterization: of the
conpounds or internedi ates. The pharnaceutically
acceptabl e salts of compounds of fornulae |, la and Ib 5

can al so exi st as various solvates, such as with water, nethanol, ethanol,
di net hyl f ormam de, ethyl acetate and the like. M xtures of such sol vates
can ‘al so be prepared The source of such solvate can be
fromthe sol vent ofheesiyZ il (CHa)4; RS, is -NR’R®, -NH(CF ), or -N(@Hg) (@R,); IR’ 4riteR® are
sol vent of preparation or crystallization, or adventitious to such

solvent.: 10 mdependentlyHorC—d tallt)ﬂ ﬁ?&@gln'o?ﬁdaﬁd‘ﬂhs‘{ﬁ‘dd H&ently20r3 ora
st er eoi soneric forns of t é ‘conpounds -of ormul ae I,

and I b may exi st ntain a chir om

The subst tuted aPRRER i%i‘%?@femr%ﬁ’é@g mgr%tﬁw@ﬁﬁgﬁ"’g Rk decmeunds
racemat es and can conveni entlﬂs used as such.

Al ternatively, boehforaaJbarsthaess whercanpis! and R arcmethyl be

i sol ated or synthesized by conventional techniques if so desired. Such
racemates 15 Beaaube theyicontding basicamdietynthe sompounds »f formslatihiaraad b can
formpart of the conpounds used in t he met hods of the

~ present inventioOnglso exist as pharmaceutically acce [ptaUI'@ abfANRAHISHS sﬂtsl | iAgfdt édminBhE
i nvention al so enconpass the pharnaceutica accept abl e

prodrugs of the c gpﬂ f . n
whi ch has been chgirqn}bic) I té) 8;'? H]é:h {s "l dge E?A‘?%'giéc %Ssy%‘aca?l % otﬂofm
| zlnteeo(r)f m)ng enzy iy sirobmmigy tél:rc.%gﬂc ci] phos%hor?c 9&8 ra%C\Ia(rae 1 a%rorrgrpargy;cln S su éfm

as para-toluenesulfonic, methanesulfonic, oxalic, para-bromophenylsuifonic, carbonic,

10 : succinic, citric, benzoic, acetic acid, and related inorganic and organic acids. Such
pharmaceutically acceptable- salts thus include sulfate, pyrosulfate, bisulfate, sulfite,

bisulﬁte; phosphate, mono-hydrogenphosphate, dihydrogenphosphate, metaphosphate,

pyrophosphate, chloride, bromide, iodide, acetate, propionate, decanoate, caprylate, |

acrylate, formate, isebutyrate, heptanoate, propiolate, oxalate, malonate, succinate,

15 suberate, sebacate, fumarate, maleate, 2-butyne-1,4-dioate, 3-hexyne-2, S-dioate,
benzoate, chlorobenzoate, hydroxybenzoate, methoxybenzoate, phthalate,

~ xylenesulfonate, phenylacefate, pheny_lprepionate, phenjlbutyrafe, cittate__, leetate,

hippurate, B-hydmxybmﬁate, glycolate, maleate, tafttate, methaqesulfonate, |
propanesulfenate, naphthalene—l-eﬁlfonate, naphthalene-2-sulfonate, mandelate and

20 the like.

In addition to pharmaceutically-acceptable salts, other salts also can exist.

Ry




Vivo processes to the parent bioactive form This prodrug likely may haye a .
di fferent _ phar macoki netic profile than the parent, - ..
enabl i ng eag| rption across the nmucosal ' I um-
better sal tﬂ‘gé"fr@?&gn or solubility, and/or inproved system chtra ?.{nl{bt%éf (an
WD 97/ 47298 -

PCT/ US97/ 09661 I ncrease in plasma half-life, for
exanple). Typically, such chem cal nodifications . _ i ncl ude
the follow ng: They may serve as intermediates in the puificatiorc8f ¢hie @ompounls, in the
derivatives which may be cl eaved by esterases or |1 pases;
5 | prg%a_rat_ion of other’kalts, dICH M SdeMlifEAi IR dnd ShaRERAMTORIoP Yhe
speci fic or nonspecific : . proteases; or

3) derivatives_ that .accumul age at a site of action through

menbr ane sel ect i% Po‘?‘“SSBHS‘&’r’H‘& ¥ or a nodified prodrug form or any
conbination of 1 to 3, _ supra. Conventional procedures for the selection_and
10 ~ prepafbg phgmage griivzanceptabls aritr Pl rompounds aiformelag bda and iy
for exanple, in H o Bundgaar d, Design of Prodrugs, (1985).
The $ynt hesi s ofcanarlsousxist aasi marbous- Sblvales, isiche adewith awatees niethathol c ethamal, i n
Davis et al. U S. Patent 5,057,614 and the synthesis of the preferred

conpounds dimethylformamitké] éthill iRefafy andthe like. IMixburks'ofivath Selvateecaass bded
in the previously identified Heath et 15 al .0 EP publication

57220 206 1 B e R LG 0 o S st by,
Phi s 1 nvent ] on HEBCREE 7D ik i B Preperatiph o corliStiot pepuenifiof to suct

Zt;]gkly) g}( 2( O) 4"301‘(elﬂ}-l\l- di et hyl am no) - but ane) - bi s-(3, 3" -i ndol.yl )] -1(H) - pyrr
O-l e-l%’. > It is recognized that various stereoisomeric forms of the compounds of -

formulae I, Ia and Ib may exist; for exa_mple; W may contain a chiral carbon atom in
the substituted alkylene moiety. The c'onipounds are normally prepared as racemates
and can conveniently be used as such. Alternatively, both individual enantiomers can
be isolated or synthesized by conventional techniques'if so desired. Such racemates

15 and individual enantiomers and mixtures thefeof form part of the compounds used in
the methods of the present invention.

The compounds utilized in this invention also encompass the pharmaceutically
acceptable prodrugs of the compounds of formulae I, Ia and Ib. A prodrug is e.l drug
which has been chemically modified and may be .biologically inactive at its site of

- 20 action, but which may be degraded or modified by one or more enzymatic or éther in
vivo processes to the parent bi-(-)active form. This prodrug likely may have a different
pharmacokinetic profile than the parent, enabling easier absorption across the mucosal -

epithelium, better salt formation or solubility, and/or improved systemic stability (an

X



20 di one Hydrochloride Salt) of the aforenentioned EP

publ i cati on OWSBY7/418%8 Al . Thi s conpound is a p&CEA¥SIT09661
protein kinase Cinhibitor. It is selective to protein kinase C

over other kinases and is highly isozynme-selective, i.e., it is selective
for the beta-1 _ and beta -2 isozynes. This compound is
igown to normal : Z?nc?%gﬁﬂhﬁ%%éx%%ﬁfc, for example). Typically, such chemical modifications
PCT/ US97/ 09661 . . dysfunction in animal nodels of diabetes
at doses predi cti inslyds theflawingl v i nhi bi t PKC-[err]. The

data are reported in Hdehiro et al., Science Vol. 272, page 728-731,

1996 and is incorporated herlgi n legter of amideaderivatives which may be cleaved by estetases
streptozotocin and al |l oxan di abetic rodents, this conpound normalized 5
changes induced byrghgegtes in retinal blood flow and vascul ar Na/ K- ATPase -
activity. Changes in retinal blood flow reflect

hyper gkycem ¢ i nduced abnorngliti . . . ndot helial cell.
regul a% ion of blood flow. Dé&Crea %gmlli% NEI)"R-WF%esrgc?a%'}lﬁﬂetfyysqegﬁl'ﬁ of nonspecific
I ndi cati on of abnornmal endothelial cell function (Gupta, et al., J. Cin

| nvest., 90:;727- proteases;or 732 (1991)). The ability of this compound
to normalize these diabetic induced 10 abnormalities
denonstrates its protective 3f f eclerivativése them dadchmulaten atna hsifee ofj| actieni through
states. In addition, this conpound bl ocked m croal bum nuria, a marker of

wi despread membrane -sele€iéiplofed iprbdg! forfly 8f Uneiddifled Phdtiug | drh®r any
rodent nodel of djabetes, this conpound reduces the

gl ucose- nedi at ed | |2t Qi t Al TR oTH endo j al
cell dysfunction t ateﬁl?gb%?gogﬁgt%d%'h ?%e g\k}g%]o &Eﬁd?xr%%‘?% E‘gr%i}%ﬂé)?oﬁdc
Vascul ar

15 | I3 i . : .
endot B ial cell nﬁ%ﬁ%ﬁ%ﬁ?ﬁﬁr‘e’}‘g!‘@??&ﬁw deivtive e epgfibed, for example, n H.
Bundgaard, Design of Prodrugs, (1985).

The synthesis of various bis-indole-N-maleimide derivatives is described in

lDavis et al. U.S. Patent 5,057,614 and fhe synthesis of the preferred compounds
suitable for use in this invention are described in the previously identified Heath er

15 ' al.0 EP publication 657 458 .and inF aui et al. EP publication 0 657 411 A1, both of
which are incorporated herein by reference.

One particularly preferred protein kinase C in.hibitor for use in the method of
this invention is the compound described in Example 5s ((S)-3,4-[N, N'-1,1'-((2"-
et_h.oxyj—3'"(O)—4"'-(N,N-dimethylamino)—butane)obis-(3,3’-indolyl )]-i'(H)—pyrrole-Z,S-

20 - dione Hy&oéhloride sdt) ;)f the aforemér-xtioned EP pubiication 0657 458 Al. This .
| ' .compound is a potent protein kinase C inhibitor. it is seiective 1o protein kinase C

over other kinases and is highly isozyme-selective, i.e., it is selective for the beta-1

and beta -2 isozymes. This compound is shown to normalize endothelial cell

1>




at heroscl eroti c cardi ovascul ar di sease in diabetic and nondi abetic .
patients. The conpounds of this invention, being active
for nornm vascul ar endot helia cell ons are
'partlcul 4’??/ '&g%ful f.or treating cardi ovascul ar di seases e QX%B”?&E*

angi na, unstable ang| na, variant angina, cardiovascular i schem a, sudden
deat h, and myocardi al infarction, espeC| ally the

cardi ovascul ar di seases associated with hyper gl ycem a. I n

addition to &jﬁ@h&%ﬁhmmﬂ%wayaf diabQes B 4ok P{-‘emdquatsae&m@} inhibit
at heroscl erosis, endothelial cell dysfunction al.so is associated wth acute

sequel a of } -
VO 97/ 47298 KC-B. The data are reported in Hidehiro et al., Science Vol. 272, page 728 ’.dl,

PCT/ US97/ 096 t her oscl erosi s such as

i scheni c- fep@%ﬁ'\ddﬁ“?cﬁme‘ekﬁm BNCer18: 576- 578 (1982);

Van Bent huysen et al. . din. Invest 79: 265-274 (1987); Mehta, et al.
Cr. Res. In streptozotocnmndansxar( diabetjg rodents, thisrpowpaund nermalized ¢ he
‘method of this invention are - t herapeutically effective for

reduci ng endeliafiges idlucea by dibibetes fitretinl bipd fow i vakddidr NWK-APPase activity.
I schem ¢ epi sode and on reducing the clinical sequela associated with this

abnormal i 1y, charfpes iAURHAR G%Hhﬂ@ﬂdreﬁea' ek elFRihiR! inﬁﬁcédaﬁﬁn&fﬁaﬁilxﬁﬁ in

nyocar di al I nfarct

car ai ovascul SOl el *%hsg&?%o&f?% FeEe PR R Do R it o

range of 10 glucose level is 75 to 105 ng/dl 4 2to
5.8 mmol perindication of wnpagal.eﬁémb@wmﬂ fypction (Gupta, et al., J. Clin. Jmswoe 7140
ng/dl (up to 7.8 mmol per liter) two hours postprandial. The

conpounds t h32 (91D Theabjlity mfythisotompeiund tto normalizepthicse diabetid) énducgd ucose
| evel s are in the upper range of normal and in patients

phi biting i sBimektiademoasrda it Roesive effect on the endotheliuntiipeRivdettic -
hyper chol esterol em a, and di abet es.
states. Inaddition, this compound blocked microalbuminuria, a marker of widespread
endothelial cell dysfunction. Thus, in the rodent tﬁodel of diabetes, this compound
reduces the glucose-mediated endothelial cell toxicity and inhibited the endothelial
" cell dysfunction that is esSociated with the development. of atheroscierotic -
15 macrovascular disease. |
Vascular endothelial cell | dysfunction is strongly associated with
atherosclerotic cardiovaseular &iseaee in diabetic and nondiabetic patients. The
compounds o.f this invention, being active for normalizing vascular endothelia cell
dysfunctions are particularly useful for treating cardiovascular diseeses e.g., stable
20 angina, unstable angina, variant angina, cardiovascular ischemia, sudden death, and
myocardial infarction, especially the cardiovascular ' diseases associated with
hyperglycemia. In addition to predisposing individuals to chronic complications of

atherosclerosis, endothelial cell dysfunction also is associated with acute sequela of

Y



15 ' M croal bum nuri a and nmacrovascul ar endot helial cell

dysfunction reflgetorar298 general i zed wor seni ng of vaBCTMUSH7/09661
endot helial cell function in diabetic and non- di abetic
patients. The conpounds in the present invention can be used

t herapeutically to treat these conditions.

The term "treating," as used herein, describes the managenent and care

20 | pat i @h@ros@mﬁéumpww eperisian inipry feu.dicicaes 218: 576-578(1982),
condition, or disorder and includes the admi nistration of

a conpound of presenVahBenthiysen,eoahrb it Inves., J8265-2%4 (1887); Mehta, et al., Cir. Res.,
synptons or conplications (prophylactic uses), alleviating the synptons or

conplications, or el gsm ' "
Te \6/%4485;5/44 ngfgbrﬁ e Cbhfpoun@s dséfuP i tRE mEtREY O€ 'this invention are

PCT/ US97/ 09661 . Jhe ter ct Lve"

the preferential i nhpngmpegﬁca&lfy 66{68?‘5 ﬁ’r reducing endmhehasl eh@ﬁé’gg o B%qxgufg %@er an
beta-2 isozyme over protejn kjnase i sozynmes, al pha,. , ) ) .
delta, ep3iion, zet alsclawcetealsog aggnevaxe duging %nﬁ'&e}ﬁ%s sefbigta [as§ogiateds with  this
I nvention denonstrate a mninumof a eight fold

differential (preferabmomalityiore.g.olsuddtin deatierandad highSr mortality rate afidrra tmieocardial
dosage required to inhibit PKC beta-|I or beta-2 isozynme and the dosage
required for equal i fnfadetibhon of the al pha protein kinase C isozyne as
nmeasured in the PKC assay. The conpounds denonstrate this

di ff tial th i '
e;< en&r ?P | Ieg a?c[ ﬁz S ' Zr ; ?‘P&Qeco%pound% S&thxs dnvention 4l A b%tbh Wed ¥ rédiice the risk of

rot ein Kinase 10 Chrdlovascula? giskéést&ts%bw%fs%mxh%ﬁe% R PerEivEEi 4 opeglatoes of
toxicit yl(t)) y virt ue OI)latsn?lg kglucr(Psenlevel is 75 to 105 mg/dl (4.2 to 5.8 mmol per hter) in fasting condition .
and up to 140 mg/dl (up to 7.8 mmol per liter) two bours postprandial. The
compounds thus can be used prophylactively to treat patients where glucose levels are
in the upper range of normal and in patients exhibiting impaire& glucose tolerance,

hypertension, hypercholesterolemia, and diabetes. |
15 ~ Microalbuminuria and macrovascular endothelial cell dysfunction reflect a
generalized worsening of vascular endothelial cell function in diabetic and non-
diabetic patients. The compounds in the present invention can be used therapeutically

to treat these conditions.

The term "treating," as used herein, describes the management and care of a
20 i)atient for the pﬁrpose of combating the disease, cond-ition, or diéorder and includes
the administration of & compound of present inventibn té prevent the-onsct of the
symptoms or complications (prophylactic uses), alleviating the symptoms or

complications, or eliminating'the-disease, condition, or disorder.

%




i nhi bition of the other PKC isozynes. One skilled
inthe art will recognize that a therapeutically effective amunt, )
e.g., an endothelial cell dysfunction inhibiting anount, ein
Ki %ase WO 9747298 : i%hi bi tor of the pr esgnt i nvent ?‘{)Cr‘lltfﬁgg’@%&grmunt
sufficient to inhibit the endothelial cell 15 dysfunction or
I nhi bit devel opnent of cardi ovascul ar di sease and that this anount

varies inter alia, depending upon an affected tissue size, the

concentration of THaSerm "isozyme Selective" me@hP S skefeteritia® inHIBHBRAH prétein
formul ation, and the body wei ght of the patient.

her apeu | ¢ bsEe &' Bt orell 7 a5y brodi Atdic 101G E 0L, bR, 0° °

and for inhibjting.onset of cardipvascul.ar, 20 . . di sease as
di scussed ad8le, SRIPR. frecRRdk e R EgHral. thetompovads wsefil in the inyeation
at t endi ng physician. As a quideline, the extent of the

vascul ar endempastratg a minimugy ef aeight lolddifferential (preferably a ten fold differgytialki ght |,
and age of the patient will be considered when setting an appropriate
gose. - in the dosage réfhited b/ #hIbit PKC beta-1 or beta-2 isozyme and the dosage
PCT/ US97/ 09661 Cenerally, a suitable dose is one

that result ?ec{u?}i‘eé fGRRANhRBHOADI the ilﬁﬁ‘a Profifkiase C %%oﬁﬁnte as measuredintise C

inhibitor a e treatnment site in the range of O. o 200 [err]M and

nor e u O OlMy. L1 1.8 t.g t _gerum
‘concentrati &‘u‘sc'&“’saé’.ﬁ% ?Agh%)?\dg M&r&&% thi O ‘é"ﬁ(‘)ﬁa?g’esgetﬁgur%cf’gnt I n
nost circunstances. 5 . TQ obtaip .these treatpent
concent r at i opRibitignpand e exemplifipdyrat ( thealGaend-Shi Rep{)/]% inhibition, ﬁ?“ss Cwi
be adm ni stered between about 0.001 ng per day per kg of body weight and
50.0 isozyme-selectiverropypounids/inpihit the betad iaatl bgta-hisozymmesof pioteinkibmee  10. 0
ng per day per kg of body , wei ght of protein kinase C

tionhi bi t or needt htudheRBRE .coftentatiofls ality towdrnoxithtVisy virtue of their minimal
anounts may vary on a case-by-case basis.

inhibition of the other PKC isozymes.

One skilled in the art will recognize that a ﬂxerapeutically effective amount,

e.g., an éndothelial cell dysfunction inhibiting amount, of the protein kinase C

inhibitor of the present invention is an amount sufficient to inhibit the endothelial cell

15 dysfunction or inhibit development of cardiovascular disease and that this amount
varies inter alia, depénding upon an affected tissue size, the concentration. of the

compound in the therapeutic fonnulatibn, and the body weight of the patient.

Generally, an amount of protein kinase C inhibitor to be administered as a therapeutic

agent for treating cardiovascular disease, and for inhibiting onset of cardiovascular

20 disease as discussed above, wiﬁ be determined on a case By case basis by the atteqding
physician. As a guideline, the extent of the vascular endothelial cell dysfunctions, the

‘body weight, and age of the patient will be considered when setting an appropriate

dose..

W



10 One skilled in the art will also recognize that a
prophyl acti cal | y v pmatzes e anmount of the prot ei n PCTHIRITIHI661
i nhibitor- of the present invention is an anount sufficient

to inhibit or reduce the risk of onset of cardiovascul ar disease. This

ahount varies depending on the degrees of exhibited risk
factors. Cenerally, an a ei.n ki nase C

i nhi bitor to be adm ni st renr%%&e’i’@y =2 W@B‘rﬁﬂ%ﬁﬁ qneésgzr;ps#lgrmafgncentranon of the protein
cardi ovascul ar di sease will be determined on a case by case basis by the
attendi ng kinase C iphipitor atths treptonent site inshe mngeaf 15 mMﬂb@OGo@é argl more
determ ned on the dose of the PKC I nhi bitors used as

therapeutic agents. usuallgronhMyto\B00IrM) Rrigexpectd that’éerunt boi¢esifrations of 0.5 nM to 10
t he therapeutic dosage di scussed above. The

conpounds of fornul aph s bosufficRhen Bost caehpsaAssof formulae la and 20

I b, are preferably fornulated prior to adm ni stratlon Suitable-

phar maceuti cal i ons ar are
procedur e? using wel | knowS kiR Fl'ggcgﬁfémcnt Concentra F‘J@é? ?eggwg treatment likely

ingredients. In naklng t he conpositions suitable for use in the nethod o

the present inventi oWl pradministered beigieeriabant 0001 ma peg dy perkg ofibedy weight aad 50.0

carrier, or WO 97/ 47298
PCT/ US97/ 09661 mg per day per kg. Ukually,aubt myore tiezar abost 10 Ormg pet dmepenkg of body
a carrier which may be in the formof a capsule, sachet,

paper or other cont aiegiht ofpesteinBinas¥ CiihibR6F &S BeSnéeded! USMhoted hbove, tﬁ@a@ove
solid, semsolid or liquid nmaterial which acts as a vehicle, excipient or

medi um for the mog%ﬁsrn?'vaq?ﬁta'c\é?e-%-gﬁs%ddag t. Thus, the conposi tions

can be in the formo ers | ozenges,

het hets, eli | i
Sacnet: PRt o XS ROl S SO S e

gel atin capsul es, supp03|tor|es sterlle injectable

sol utions and steri| amounkafshe proeinriinaserC dhbibiser of the presensinvenition is an amount

application. ,
o sufficient to inhibit or reduce the risk of onset of cardiovascular disease. This amount

varies depending on the degrees of eihibited risk factors. Generally, an amount of
protein kinase C inhibitor to be administered as a prophylactic agent for
15 cardiovascular diseaee will be determined on a case by case basis by the attending
physicians. As a guideline, a suitable dose is determined on the dose of the PKC
inhibitors used as therapeutic agents. It no@dly would range from 50% - 150% of
the therapeutic dosage discussed above.
The compounds of formula I, and the  preferred compounds of formulae Iaand
20 Ib, are preferably formulated prior to admm1strat10n Smtab_le pharmaceuucal
fonnuletio_ns- are prepared by known procedures using well known and readily
available ingredients. In making the compositions suitable for use in the method of

the present invention, the active ingredient will usually be mixed with a carrier, or

A




Sone exanpl es of suitable carriers, excipient, and diluents include

| act ose, dextrose, sucrose, sorbitol, mannitol, starches,
gum acaci cal ci um phosphates, 10 : alglnatq(ﬂ%h@&@ﬁ%pth

gel ati nw‘ag‘f’ﬁ7|%a§1 silicate, mcrocrystalline cellulose,

pol yvi nyl pyrrolidone, cellul ose, water syrup, methyl cellulose, nethyl and
propyl hydr oxybenzoates, tale, magnesium stearate and mneral oil. The
formul ati ons can additionally include |ubricating agents,

vet ting agengijute® By b shrritk, ¥ eftiBsed within a carrier which ma§ b€ REEi fdaﬂ: mﬁme
preserving agents, smeetenlng agents or flavoring agents.

The conposit o) r qui ck,
sust ai ned oréagﬁfs' ?e%érr@r dti(?f\'s{e g‘?ﬁ?%e ac?ﬁ\t/ﬁe ‘{a%%lﬁsélﬁ}eé%?ggf luEﬁ Qrm#gfrat i on
to the patien 03|tlosare refe .

formul ated i P thé’ smmisolighacliguid B}afﬁ"a&’(gﬁg n@&ﬁ%"eh‘ cl8, excipidnt °rm°‘?i“m38%?‘§i ni ng
from about 0.05 ng to about 3 g, nore_ usually about 750 ng of the actlve

i ngr edi ent. aeSivergredient. Fhus, the compositianssan beriaithe fosmiof tablgts pillscpawudsagy e

adm nistered 20 wi Il be determ ned by the physician in the

| $ght of t helozehgesasathets, lcackies, aligies; suspensions, emulsions, solutiohs) syghpgadrbsol
severity of the condition to be treated, the choice of conpound to be

adm ni st er edeRRcoli 8r fIWEGId Mﬁnptsofe&m Rir$ bEfatin t@%i:smIB RipijositSries! St&rRPOVE

dosage ranges are not intended the scope of the

'1 gv ention | nm?%b‘f%lg%}l}fgg %i%léﬁycﬁaged powders for either oral or topical application.

- PCT/ US97/ 09661 dosage form ref ){SI cally
discrete units suSPHS anPleh witpbly samias expipion 0 cituents fnchade factole,

subj ects and other mammal s, each unit containing a predetermned quantity

of active  dextrose, sucrose, sorbmtl,emaamtajalstamhas,eghm acpgizderlciumhphaspbatessd

therapeutic effect, in association with a sui tabl e

pbar maceut i calgiwae,’ i tgdgacanth, gelatin, calcium srhcate, | micaoetystaltine t cellblesgbove
formul ati ons, rmst of which may be adm ni stered

polyvinylpyrrolidone, cellulose, water syrup, methyl cellulose, methyl and

propylhydroxybenzoates, talc, magnesium stearate and mineral oil. The formulations
cém additionally include lubricating agents, wetting agenfs, emulsifying and
suspending égehts, preserving agents, s@wtming agents or flavoring agents.

15 | The compositions of the invention may be formulated so as to provide quick,
sustained or delayed release of the active ingredient after administration to the patient.
The compositions are preferably formulated in a unit dosage form, each dosagé
containing from about 0.05 mg to about 3 g, more usuallsr about ‘750 mg of the active
ingredient. However, it will be ﬁnder_stood that the therapeutic dosage administered

20 ' will be determined by the physician in the light of the relevant circumstances,.
including the severity of the condition to be treated, the choice of compound to be
administered and the chosen route of administration. Therefore, the above dosage

ranges are not intended to limit the scope of the invention in any way. The term "unit

1D



orally, the conpounds used in the nethod of the present invention also na
be , WO 97/4%8%i ni stered topically. Topical formulations ?ﬁE’P%@;’“I
oi ntments, creans and gels. QO ntnents general ly

are prepared using either (1) an ol eagi nous base, i.e., one

consisting of fixed oils or hydrocarbons, such as white petrol atum or

mneral oil, or 10

consi sting of an an hggﬁagﬁ?rgﬂ’ggﬁeg&t%@h%ﬁca?ﬁi@%cgﬁgég aglﬁtabie'a%'uhitgrgedosage‘m?rc pman

can absorb water, for exanple anhydrous |anolin. Customarily, follow ng .
formation of the basubjegheandothenaammals, eachunysopiaining a predetermined quantity of active
I ngredi ent (conmpound) is added to an anmount affording the

desi red concentr at i omaterial calculated to produce the desired tharapeaticceffedt/ imndssociation with a
emul sions. They consist of an oil phase (internal phase), 15

conpri sing typi cal | ysijtabRfiplirmacevti¢all @edérbons, and the |ike, such as waxes,

petrol-atum mneral oil, and the |ike, and an agueous

phase (cogtinuous phase), .Sl ter . .and a -

wat er - sol Ubl e subst ances, Ilgggﬁﬁglg k@%&f\é%ogglf?g?“%%nst %osbﬁggv&&'a?’gy%\é administered
stabilized by use, of 3%%gyl sifying agent, for example, a

surface active agent oraliye the, somgpesngs, use method of the present igygntignealso may be
hydrophilic colloids, such as acacia colloidal clays, veegum and the 20
| i ke. Upon for mati onadshinistered tepicallyn, Tapical formiulationsgneludeointrhentsyuresmd and gels.

custonarily Is added in an anount to achi eve the desired
concentration. . Ointments generally afeqrépat€dsing €itler (3@ olighiu€ adel DEY) one
an ol eagi nous base, water, or an enul sion- suspensi on

3\%3 87 ) 1(7) Zgge base i s.qddadlodreRkl 'oﬂg of BitbciBbAY) shH ABwhitd Pitididtuid ol Mfferal oil, or

PCT/ US97/[ 09661 . base, increasing.its Viscosi Exanpl.e
of gelli #8 agents ar PAPSRPSPLRRSE 1% 1911 ‘E?é‘él,sang Bf an anhydrous SMQPF? PFEubs?ances
acid polynmers, and the like. Customarily, the_ active ingredient (conpounds)

i s added to the fornivhigh ¢an ahsorh,watsssior examplecahydsysoanelin. o Cystomarily, following

precedi ng addition
formation of the base, whether oleaginous or absorbent, the active ingredient

(compound) is added to an amount affording the desired concentration.
Creams are oil/water emulsions. They consist of an oil phase (internal phase),
15 cqmprising typically fixed oils, hydrocarbons, and the like, such as waxes, petrolatum,
mineral oil, and the like, and an aqueous phase (continuous phase), comprising water
and any water-soluble substances, such as added salts. The two phases are stabilized
by use of an emulsifying agent, for example, a surféce active agent, such as sodium
. lauryl sulfate; hydrophilic colloids, such as aca;:ia colloidal clays, veegum, and the
20 | like. Upon foﬁnation of the emuision, the active ingredient (cotﬁpound) custémaril y
is added in an .amc'mnt to achieve the desire;i concentration. |
Gels comprise a ba_sig _s_e_l_q_cted from an oleaginous base, water, or an emulsion-

suspension base. To the base is added a gelling agent which forms a matrix in the

\Q




of the gelling agent. 5 The amount of PKC inhi bitor
conpound i ncorporated into a topical formul ation is not
critical; tMOOUARItrati on should be within a range suffici eRCTUBI7/09661
permt ready application of the fornmulation to the affected tissue area in
an anount ‘which will deliver the desired anount of
conpound to the desired treatnent site. ' The

cust omary anmount, of .a topi cal.if or.oul.ation t appl ied o, an aff ect 10
T oenn | P e ancore. iRk ddeBH Blabipihs'sY egfing RéFrlsiie biPierony Spifilose

compound in the .. formul ation. Cenerally, the fornulation

wi Il be applied asyligasidpolpmersqand the like; ugtqmarily. the active ingredient{gempounds)

affording fromabout 1 to about 500 [err]g conpound per cnferr] of an

af fected is added to the formulatien atfthe tlesired| cpncentratiepat a paintprecedingaddition
conpound wi Il range from about 30 to about - 300
[err]g/cnferr], omhegemiggagat! y, fromabout 50 to about 200 [err]g/cnferr],
and, nost 15 preferably, from about 60 to about 100
[err]g/cnferr]. . : P | .1.0n_ e es
are i§IJI ustrative onl yTléere]da né?uélt n%ti PlKn(t: elr?glggw Joﬁ‘lﬂ ot '}Qc&%fgtﬂd?téﬁﬁ}i P %@EH%L

Porp Stiont " Hufiion'ls B6YcrEA1; the congepyation shonlg be. withing range syffisiant t

using the follow ng ingredients:

Quantity permit ready application of the formulation to the affected tissue area in an amount
(nmg/ capsul e) 20 Active agent

250 which wilitdetieér, thel desirkd amount of compound to the desired treatment site.

200 magnesi um st ear at e :
10 WOrRe éﬂﬁ&aﬁy amount of a tglpical formulation to be applied to an affected
PCT/ US97/ 09661 he active ingredient, starch and

mrxeld Thor aught yauphe AR s atfolie st comsemation o g A8
formulation. Generally, the formulation will be applied to the effected tissue in an
amount affording from about 1 to about 500 xg compound per cm? of an affected
tissue. Preferably, the appl_ied'amount of compound will range from about 30 to about
300 ug/cm?, more preferably, from about 50 to about 200 xg/cm? and, most
15 preferably, from about 60 to about 100 g/cm?.

The following fofmulation examples are illustrative only and are not intended

to limit the scope of the invention in any way.

Hard gelatin capsules are prepared using the following ingredients:

Quantity
o (mg/capsule)
| 20 Active agent : 250
starch, dried ' _ 200
magnesium stearate . 10




the resultant povvders whi ch are then passed through a No. 14 nesh U. S
sieve. The : granul es so produced are dried at 50[err]|C and

passed through a No. 18 mesh U. S. sieve. 5 .
car boxyn¥OR/#788ar ch, magnesi um stearate and talc, previ ougﬁﬁlg%%
through a No. 60 nesh U S. sieve, are then added to the granul es which,

after m xing, are conpressed on a tablet machine to yield
tabl ets each wei ghing 150 ng

For mul ati on The active ingredient, starcméglmosﬁaf?@pﬁééﬂ firSlighta RB. #9mith
medi-.cament are made as fol [Tows:

Quantity

(ol capsul e) 13 sieve and mixed thorngHyv e'l'he solupon of polyvinylpyrrolidone is mixed with ___
80 .

59 % . - theresultant po?ﬁacgs ﬁy%@anﬂgss’egmugg@No. 14 mesh U.S. sieve. The

59 ny magnesi um st ear at e

2 ny granules so produced are dried at 50°Cpang] passed through a No. 18 mesh U.S. sieve.

200 ng 15 : The active |ngred|ent cel lul ose, starch and

ngnesi um st &heaodium eatbbeyrdettly! starch, magnesium stearapeaskuld, preai@islyppssed 45
mesh U. S. sieve, and filled into hard gelatin capsules in 200

ng quantiti e§wrough a No. 60 mesh U.S. swve,areth-EH‘id@éd B%@bﬁﬁule?%f&r 464 mixing,
enbodi nents and rmdes of operation of the present

T AR TR R T e ST L

to be construed as limted to the parti cul ar forms
di scl osed, since they are to be regarded as illustrative rather than
restrictive. Variations and changes may be made by those skilled in the art
wi t hout - WD 97/ 47298 : Formulation 4
PCT/ US97/ 09661 departing fromthe spirit of the invention.
. Capsules each containing 80 mg of medicament are made as follows:
Quantity
(mg/capsule)
10 Active agent 80 mg
starch N _ _ S9mg
microcrystalline cellulose 59 mg
magriesium stearate B | 2mg
 Total 200-mg
15 The active ingredient, cellulose, starch and magnesium stearate are blended,

passed through a No. 45 mesh U.S. sieve, and filled into hard gelatin capsules in 200
mg quantities. |
The principles, preferred embodiments and modes of opetation of the present
invention have been described in the foregoing specification. The invention which is
20 , intended to be protected herein, however, is not to be construed as limited to the
particular forms disclosed. since they are to be regarded as illustrative rather than

restrictive. Variations and changes may be made by those skilled in the art without

RN



WO 97/47298 PCT/ US97/ 09661

CLAI VB: WO 97/47298 1. A nethod for treating vasEGFA[S97/09661

endot helial cell dysfunction in a manmal conpri si ng

adm nistering to a manmal in need of such treatnent a cell 5

dysfunction inhibiting anmount of a protein kinase C inhibitor, wherein the
rotein nh or has the follow ng formula:

F err] departmg%om the spm{,#éf\%pwg flon. 9 u Wi s

-0, -5, -SO, -S(err]-, -C0-, C[err]-Clerr] alkylene, substituted

al kyl ene, Clerr]-Cerr] al kenyl ene, -aryl -

-aryl(CHerr])[err] O, -heterocycle-, --heterocycle- (CH[err])[err](); -fused
10 bi cyclic-, -fused blcycllc (CH[err])[err]C> -NR[err] -
NOR[epr] , -CONH-, or -NHCO; X and Y are

i ndependent |y C[err]-C[err] aIkerne, substltuted al kyl ene, or together X,

Y, and Wconbine to form-(CH err])[err]-AA-; R s

are hydrogen or up to four optional substituents i ndependently sel ected

D7




from ha o, Jerr]-Cerr]_alk hydr o d er Cerr] al koxy, hanaI kyI_

r]-
niro, 4§§[ng o) illlll | ﬂFIIIll lllll | llll R =t Ls%yiﬁggi‘:l)

Rlerr] MORUR®en, cHerr]cO, "NHfert], or hydroxy:
Rlerr] is hydrogen, (CHerr])aryl, C[err]-C[err] al kyl, -COO(Cerr]-Cerr]
alkyl), -CONR[err]Rerr], -
(C=NH)NH err], -SOCerr]-C(err] alkyl), -Sqerr](NR[err]R[err])

[ : 1);

-SOerr] (CEngi?gggrr] al kyl);

Rlerr] and err| are independently hydrogen, Clerr]-(err] alkyl, phenyl
benzyl, or conbine - 5 to the nitrogen to '
whi ch they are bonded to formasaturated or unsaturated 5 or 6

gme;-é;: gge 1. - A method for treating vascular endothelial cell d gfupgtxc{;};1 u? rg no

i ndependently 0, 1, 2, or 3; and

N is indepentwmmingl compyising aémuastenn&kphanmmehm n%ﬁdqu such argataing ascell |

" prodrug or ester thereof.

25 The mﬂ?ﬁﬁn@tﬁorﬁirﬂmﬁmﬁg \ahﬁhﬁt of & proteinKimise (Kinhétsitor Gvhérdinbihe Qii'otbms t he
follow ng formula: [err]

- kinase C inhibitor has the following formula: -

wherein:

W is -O-, -S-, -SO-, -SO,-, -CO-, C,-C; alkylene, substituted alkylene, C,-C;
alkénylene, -aryl-, -aryl(CH,),O-, -heterocycle-, -heterocycle-(CH,),0-, -fused

10 bicyclic-, ~fused bicyclic-(CHz)mO- -NR?-, -NOR’-, -CONH-, or -NHCO-;

. Xand Y are mdependently C,-C, alkylene substituted alkylene, or together X,
Y, and W combine to form -(CHZ),,-AA-

R's are hydrogen or up to four optional substituents independently selected
from halo, C,-C, alkyl, hydroxy, C \-C , alkoxy, haloalkyl, nitro, NR‘R®, or -

15 NHCO(C,-C, alkyl);

M

A | A



V\/ne[]eljn Zis -S&C‘,Jvi[e%;;z)[err]- or -(CH[err] [err]-O-(CHerr])[err] PCT%S97I(J9661
I(él—l[ér;f;(%/er;]ary? Nﬁigrslr;mlmmmj-llmmlgl*IlF[er]r]) -NH(CF[err]), V\%r

-NR[err]Rlerr]:Rerr] is hydrdgef ot derr
97/ 47298
PCT/ US97/ 09661 | en Cerr]-Cerr]
al kyl or benzyl; pis O, f‘ %Pytyog A(?H é%e%
or 3 or a pharnaceutically ,ac t abl e rodru ter th :
3. The met hod of claim ‘Wi’@ﬁ@&?“t@%&nwgg q(‘l 5,89(9! P@?Y?haQQN%‘R N
followng formula: [err] wherein Z is
(CHerr])[err]-; R €CrNHNHNYQ(EC;GRabo), ; Som«m’mwoz (F-Civgleyer r ] )
(CF[err]); Rerr] and Rerr] are i ndependently H or
Clerr]-Cferr] alkyl; p is KandR’ e irdepaidtntly hgdropels 0 Tlalk ,)ph?n)drbe'ﬁzylobr@mbme
phar maceutical ly acceptable salt, prodrug or ester thereo

5 to the nitrogen to which they are bonded to form a saturated or unsaturated 5 or 6

member ring;

AA is an amino acid residue;

m is independently 0, 1, 2, or 3; and

n is independently 2, 3, 4, or 5 or a pharmaceutically acceptable salt, prodrug
10 or ester thereof.

2. - The method of claim 1 wherein the protein kinase C inhibitor has the

following formula:

N .
]
(C Hz)t!\Y(CHﬂm

-

-_ wherein Z is -(CI-I—‘!)p or (CH ,) ,-O-(CH 5} ; R* is hydroxy, -SH, C , -C , alkyl,

(CHp,aryl, NH(aryl), -N(CH;) (CF5), -NH(CF,), or -NR*R% R’ is hydrogen or C,-C,

X




4. The method of claim wherein the protein kinase C inhibitor

comprises (S)-3,4-[N, N - 10“’%‘,&" Mmm"S : :
T (O-4"" - (N, N-di net hyl am bis-(3,3 -]

1)](-)1( H) - p3(/r‘?’8I9€’-429§-éi one or its ag dSsat _t,. _ ( Fc_erUég%g'l’.d

The nmethod of claim1 wherein the endothelial cell dysfunction is

associ ated with hyperglycem a. 6. - The nethod of
claim1l wherein the endothelial cell dysfunctionis WO

97/ 47298 ~ alky; R®is hydrogén, C,-C, alkyl or benzyl; p is 0, 1. or 2; and m is independently 2
PCT/ US97/ 09661 WEoE ' é‘sso)::i at e%lzywipt h ischenm c-reperf t?g?oer? Y

injury. or3 ora e%hannaceuticZﬂy acceﬁaﬂﬁgg{?ﬁ%rggﬁxgﬁo:}ﬁg&{ there gr di ovascul ar

di séase, whi ch conpr nr st manmal in need

of such treatnent, a thera tical l,y effective, . . .3munt of a
protein kinase C inbhi 'torl,o %ﬁ&ﬁ%"ﬁﬁ&@?ﬁ“@%@?@‘@?ﬁfﬁ% 't?FQ?SI“FFe -

5 followng formula: [err]

wher ei n: - following formula:  wis -0-, -S-, -SO, -SJerr]-, -CO,
Clerr]-Cerr] alkylene, substituted al kylene, Cerr]-Clerr]

al kenyl ene, -aryl-, -aryl(CHerr])[err]O, -heterocycle-,
-heterocycle-(CH err])[err] O, -fused _

(Ib)
[
R
5 wherein Z is -(CH,),~; R* is -NR°R, -NH(CF,), or -N(CH,) (CF;); R® and R® are

independently H or C_,-C4 alkyl; pis 0, 1, or 2; and m is independently 2 or 3, ora -
pharmaceutically acceptable salt, prodrug or ester thereof. |
4. The method of claim 1, wherein the protein kinase C inhibitor
comprises (S)-3,4-[N, N'-1,1'-((2"-ethoxy)-3"(0)-4"-(N ,N-dimethylamino)-butane)-
10 bis-(3,3"-indoly1)]-1(H)-pyrrole-2,5-dione or its acid salt.
5. The method of claim | wherein the endothelial cell dysfunction is
associated with hyperglycemia.

6. The method of claim 1 wherein the endothelial cell dysfunction is

A



bi cyclic-, -fused blcycll err]O -NR[err]-, -NOR[err]-, -CONH,
or -NHCO; ‘WQ97/47298 Iil are i ndependent |y CX@T’PFT@L’éﬂr]
al kyl ene, substituted al ky r Y, and W

conbine to form - (CH[err])[err] AA- Rs are
hydrogen or up to four optional substituents I ndependent |y sel ected

from hal o, b | koxy, hal oal kyl ,
n{?To,aN%[ eﬂer{]afsﬁcxat&iwﬁh§%llmemxé’$p8%%smﬂnjkﬁlcqqcfre;]r]aq g)r?'] a?k??) y 15

is hyd CH hyd
5[7/629129;38 yarogen. _}er 155 ethog[ Leat?nrg chrdiovabtular dlseawm%ﬁms :
Rlerr] is hydrogen, (CHerr])[err]aryl, (Jerr]-Cerr] alkyl, _

-COQ( C err] - ( er mimahisteripg to @ONRnmal [iRk[need pf such treatment, a therapeutically effective
(GNH)NHerr], -SOCerr]-Cerr] alkyl), -SOerr] (NRerr]Rerr]), or
-STerr] (d err] afdodht of é‘%ﬂéﬁbﬁﬂ kinase C inhibitor, wherein the Erotem kinaséXCahhibitkhs the
Rl err] are i ndependent|ly hydrogen, Cerr]-Clerr] al phenyl , benzyl, or

conbi the nltrogen to which they are bonded to form
a satur ated or uril‘%% wm ﬁn‘gg nmenber ring;

AAis an amno acid re5|due, mis independently
o, 1, 2, or 3; and nis |ndependently 2, 3, 4,
or 5 or a pharnaceutically acceptable sal%, prodrug or
ester thereof. 10 8. The nethod of claim7 wherein

the protein kinase C inhibitor has t fol | owi ng

formul a:

wherein:
W is -O-, -S-, -8O-, -80,-, -CO-, C,-C; alkylene, substituted alkylene, C,-C;
alkenylene, -aryl-, -aryl(CH,),O-, -heterocycle-, -heterocycle-(CHz)mO-, -fused
- bicyclic-, -fused bicyclic-(CH,),O-, -NR*, -NOR?-, -CONH-, or -NHCO-;
10 X and Y are independently C,-C, alkylene, substituted alkylene, or together X,
Y, and W combine to form -(CH,),-AA-; |
R's are hydrogen ot up to four optional substituents independently selected
from halo, C,-C, alkyl, hydroxy, C -C , alko*;&y, haloalfcyl, nitro, NR*RS, or -
NHCO(C,-C, alkyl);

15 R? is hydrogen, CH,CO-, NH,, or hydroxy;

2




y\/nerei.n Zis .-(CH[err])[er-r] o-r i [ err]) L[Ierr] O(CH[err])[err] R[e-r-r-]-...

O i, ot AR e, g

Rlerr] is h

hydrogen, Cerr]-Cerr] alkyl or benzyl; p is 0, 1, or 2; and mis

| ndependently 2 15 or 3 or a phar maceut i cal l.y accept able salt,
prodrug or ester thereof. WO 97/ 47298 :

PCT/ US97/ 09661 R is hydf6gen, (CH,)aryld C,-C, allt}g, 800 -ef alk 'rcémd‘gf gin
the protein kinase C inhi blytorg ha(s %mary rCy alky Rg' ow&lr?g fo 3

E f[); ] (C=NH)NH,, -SO(C,-C, alky), -SO, (NR'R’), or -8O, (C,-C, alkyl); |

R’ and R® are independently hydrogen, C,-C, alkyl, phenyl, benzyl, or combine
to the nitrogen to which they are bonded to form a saturated or unsaturated 5 or 6
5 member ring; |
AA is an amino acid residue;
mis indc_:pendently 0,1,2,0r3; and
n is independently 2,3, 4,0or5ora pharmaceuticélly acceptable salt, prodrug
or ester thereof.
10 8. The method of claim 7 wherein the protein kinase C inhibitor has the

following formula:

(1a)

wherein Z is -(CH,),- or -(CH ,) ,-O-(CH ,) .- R is hydroxy, -SH, C , -C , alkyl,
(CH,),aryl, -NH(aryl), -N(CH,) (CF;), -NH(CF,), or -NR’R%, R’ is hydrogen or C,-C,
alky; R® is hydrogen, C,-C, alkyl or benzyl; p is 0, 1, or 2; and m is independently 2

15 or 3 or a pharmaceutically acceptable salt, prodrug or ester thereof.

(o
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wherein Zis -(CHerr])[err]-; Rerr] is -NRerr] rr], -NH(CF[err]), or

;-IN(()?H[Cfre;]ri (chmpgﬁiﬂ e[)r? sammmﬂu l“ﬂ"ﬂluullml is i ndependeln?fjspgwg?ngp%“l

or a 5 phar maceutlcally atcebpt dbl € salt, prodrug or ester.
t her eof . 10. The net hod of cI aim 7, wherein the

R o et hoxyy - o+ (8 4+ Theethad of TR Whe it gkcg%p‘iaﬁa'\s'e C inhibitor has the

bis-(3,3 -indolyl)]- 1( pyrrol -2,5-dione or its acid salt.

11. The nethod of &l fo ‘ein the cardiovascul ar disease is sel ected
10 from a group consi sting of stable angina, unstable angina,
vari ant angi na, _ cardi ovascul ar ischem a,

i schem a-reperfusion injury, sudden death, and nyocardi al

i nfarction. 12, Th‘? met hod of claim 7, wherein

t he cardi ovascul ar disease is ' N associated with
hyper gl ycem a. O #eGet hod for inhibiti ng

whi ch
effecti ve anount of

onset - of cardi ovascul ar disease.-in a na
§e C inhibitor has

conprises admnistering to a mamps
a protein kinase Cinhibitor, wh
the follow’'ng 5 *

(Ib)

wherein Z is (CH,),-; R* is -NR°R®, -NH(CF;), or -N(CH,) (CF,); R® and R°® are
independently H or C,-C, alkyl; pis 0, 1, or 2; and m is independently 2 or 3, 0r a
5 pharmaceutically acce;itable salt, prodrug 01; ester thereof.

10; The method of claim 7, wherein the protein kinase C inhibitor
comprises (S)-3,4-[N, N'-1,1'-((2"-ethoxy)-3"(0)-4"-(N ,N—dimethylamino)—butane)-
bis-(3, 3'-indolyl)]-l (H)-pyrrole-2,5-dione or its acid salt.

11.  The method of claim 7, wherein the cardxovascular dlsease xs. éelected

10 | from a group ponsisting of stable angina, unstable angina, yariaqt angina,
cardiovascular ischemia, ischemia-reperfusion injury, sudden death, and myocardial

infarction.

12." The method bf claim 7, wherein the cardiovascular disease is

X1




wher ei n: Wis—=0-——-S, -SO, -S(Jerr]-, -CO, _

Cerr]-Cerr] al kylene , Jerr]-Cerr]
al kenyl ene, r -ary @mnwﬁl “"Mﬂ het er ocycl e-

- het er ocycl M?@%f@r’?] Y[ e i cyclFC/USY703661
b_rcyclrc(CI—l[err])[err]O_ -NR[err] - NCR[err] , -CO\IH— or -NHCO; 10
X and Y are independently Cferr]-C err] al kyl ene, substi tut ed al kyl ene, or
t oget her X, .Y, and Wconbine. to form-(CHerr])[err]-AA-;

R s are hydrogen | substituents independently sel ect ed
from hal o, C[err] a rrl%‘%‘(}*yl:p ‘%ﬁ{/d o%y, Clerr]-Cerr] al koxy, hal oal kyl ,

t N al k 15
%er(r)] |5R[ﬁ£/(rj]r %:Lr]aﬁerr]w“mﬂ-{o&‘whw p@;ﬁ{wmv&ulg Sldse ¥n&n.m

Rlerr] is hydrogen (CHerr])[err]aryl, Cerr]- C[errg al kyl ,
_00q(d err] - d er Myhigh ggmprisesadmpisteripgite s pjammal a prophylactically effwy\@mmef
PCT/ US97/ 09661 (C=NH)NH2, -SsO(Cerr]-Cerr] alkyl),

-S err] (NR er r Jaiireteir RinaserC inkilfitor - WherGhehe ﬂ»ro@mkmhseic lighipitor has the following
Rlerr] and Rlerr] e independently hydrogen, Clerr]-Cferr] alkyl, phenyl,

benzylk, or conbi §gmmula: to the nitrogen to which they are
bonded to forma saturated or unsaturated r 6 - menber
ring; 5 AA is an-ghino acid residue;

nis

mis independently 0, 1, 2, or 3; and
& acceptable salt, prodrug

I ndependently 2, 3, 4, or 5 or a phar
or ester thereof.

wherein:

W is -O-, -8-, -8O-, -S0O,-, -CO-, C,-C; 'alkylene; substituted alkylene, C,-C,
alkenylene, -aryl-, -aryl(CH,),,O-, -heterocycle-, -heterocycle-(CH,),,0-, -fused
bicyclic- -fused bicyclic{(CH,),0-, -NR’-, -NOR’-, -CONH-, or NHCO-;

10 X and Y are independently C,-C, alkylene, eubstimted alkylene, or together X,
Y, and W combine to form -(CH,),-AA-;

R's are hydrogen or up to four optionai substituents independently selected
from halo, C,-C, alkyl, hydroxy, C -é . alkoxy, haloalkyl, nitro, NR'R’, or -
NHCO(C -C, alkyl)

15 _ ' R? is hydrogen, CH,CO-, NH,, or hydroxy;

R? is hydrogen, (CH,),aryl, C,-C, alkyl, -COO(C,-C, alkyl), -CONRR, -

(<%



14. The method of claim ote| n kinase C inhibitor has the.
10° WO 97/47298| | owi n m u [”l PCT’P%?"{‘?“‘
wherein Z is -(CH[err])[err - or rr]-O-(CHerr])[err]-; Rerr]

is hydroxy, -SH, (err]-Cerr] alkyl,
(CHerr])[err]aryl, -NHCaryl), -N(CI-l[err])(CF[err]) -NH(CF[err]), or

-NR[err]Rerr]; re

alky; Rlerr] is I%?TW C%‘g{(ﬂ]gé(ﬁlg\d?]cgézég%’s ‘H] A Crfapllyl; 1 or

and mis independently or or a pharmaceutical | y
acceptabl e salt, pr odr&WrR’@mmdcnenmfhydmgsn CrC4 alkyl, phenyl, benzyl, or combige
The net hod of cI aim 13 wherein the protein kinase C inhibitor has the

WD 97/ 47298 to the nitrogen to which they are bonded to form a saturated or unsaturated 5 or 6
PCT/ US97/ 09661 _ following formula: J[err]
member ring;
5 AA is an amino acid residue;

m is independently 0, 1, 2, or 3; and
n is independently 2, 3, 4, or 5 or a pharmaceutically acceptable salt, prodrug

~ or ester thereof,

14.  The method of claim 13 wherein the protein kinase C inhibitor has the

10 following formula:

(Ia)

wherein Z is (CH,),- or -(CH ,) ,-O-(CH ,) R? is hydroxy, -SH, C , -C , alkyl,
(CH,),aryl, -NH(aryl), -N(CH,) (CF;), -NH(CF3), or -NR°R®; R? is hydrogen or C,-C,

alky; R®is hydrogen, -Cs alkyl or benzyl; pis 0, 1,0r 2;and mis indepenciently 2

.15 15.  The method of claim 13 wherein the protein kinase C inhibitor has the
| B




V\/nerean|s-(CI-|[err])[err |s-NR[err]R[err] NH(CF[err]) .c;r. |
-N(CH err]) (CF[err]); R[err]L"mﬁmu ” "mb g - mdependengly :
mis in epe -

Hor Cerr] al kyl 33}11
or a wg[gg 498 phar maceut i cal I y accept *abl e salt, prodr 6‘?{893@?%?

thereof. 5 ' The method of claim 13, wherein the
protein kinaseCinhibltor conprises (S)-3,4-[N,
N-1,1"-((2"-ethoxy)-3""(0)-4" (NN- di et hyl am no) - but ane) -

bi s- (3,3 -indol Mb)]bwi,(gl-ﬁmaurarol e-2,5-dioné or it acid salt.

17. A method for treating m croal bum nuria, which conprises

adm nistering to a mammal in need of such treatment, a t her apeut | cally
effective 10 anount of a protein kinase C inhibitor, wherein
the protein kinase C i nh| bitor has the foll owi ng formnul a:
WD 97/ 47298 5

PCT/ US97/ 09661 [err]

(Ib)

wherein Z is <(CH,),-; R* is -NR°R®, -NH(CF,), or -N(CH;) (CF,); R® and R® are
iﬁdependently HorC,-C, alkyl; pisO, 1, or2;and m 1s independently 2 or 3,0ra
pharmaceutically acceptable salt, prodrug or ester thereof.

5 16.  The method of claim 13, wherein the protein kinase C inhibitor
comprises (S)-3 A-[N, N'-1,1'-((2"-ethoxy)-3 "'(0)-4"'-(]\I;N-dimet}1ylaxnino)—butane)—
bis-(3,3"-indoly1)]-1(H)-pyrrole-2,5-dione or it acid salt.

17 A method for treating microalbuminuria, which comprises
administering to a mammal i_n need of such treatment, a therapeutically effective
10 amount of a prbtein kinase C inhibitor, wherein the protein kinase C inhibitor has the

following formula:

250k



wher ei n: Wis -0-, -S, -SO, -Sqerr]-

Cerr]-Cerr] al¥QP#B®substituted al kylene, Jerr]-Jerr] pCEsoT0966:
al kenylene, -aryl-_ -aryl{(CHerr])[err] O, Flgget erocycl e-,

-heteroc cl e- err err]O, -fused 5 blcycllc- -fused

bi cycl i c lmtﬂ Bﬁ"l -NR[err] - -CONH-, or -NHCO;

X and Y C[err] C[err] & fie, substi tut ed al kyl ene, or

t oget her X d bifile to form
-{(CHerr])[err]-AA; >
four optional substituents |ndepen~
hal o, (Jerr]-Cerr] alkyl, hydroxy, al WOXy, hal oal kyl, nitro,
NR[err]Rerr], or - 10 N C[err] al kyl);

Rlerr] is hydrogen, CHerr]CO, NHerr], | or hydrioxy

[err] is hydrogen, (CHerr])[err]aryl, d('sr\r err] al kyl, -COQ(C,-C4

rog or up to
ﬁ? from

alkyl), -CONR[err]Rerr] - (C-NH)NH[err]

-SOCerr]-Cerr] al kilerein- SO err] (NRerr]Rerr]), or -Sqerr]

(derr]-Cerr] alkyl); Rlerr] and Rl err] are

| ndependent |y hydrogen, g errdnal eyle _
to the nitrogen to which tﬁrlgl%fegboén%é f(QIE))drar’nQ:y ‘?E)Bé%{é gu%u&ggg{l%r é‘teég Co
5 o0r 6 menber rin

amino acid residue; alkenylene, -aryl-, ’a'%ﬂ(CHz)mO' -heteracyclase sheterosyele- (éﬁz)b%? -fused -
or 3; and nis mdeR'endentI 2,:3, 4, or 5 o0r a
phar maceusi cal |y acc®ityshits -Bised bicyelini(Cig,),.06 -NR>-, -NOR™, -CONHy, 0g NHCO-;

t her eof . WD 97/ 47298

PCT/ US97/ 09661 X and Y are mdeﬂéhdentf:he -Cpalkykinefsubstitited alkylehe oeitogether X,

the protein kinase C inhibitor has the
Y. and W combine to form -(CH,),-AA-;

R's are hydrogen or up to four optional substituents independently selected
from halo, C,-C, aikyl, hydroxy, C ,-C , alkoxy, haloalkyl, nitro, NR‘R’, or -
10 . “NHCO(C,-C, alky); - |
R%is hydroge;n, CH,CO-, NH,, or hydroxy;
R? is hydrogen, (CH,),aryl, C,-C, alkyl, -COO(C,-C, alkyl), -CONR'R’, -
(C=NH)NH,, -SO(C,-C, alkyl), -SO, (NR*R?), or -SO, (C,-C, alkyl);
R*and R’ are independently hydrogen, C,-C, alkyl, phenyl, benzyl, or combine
15 to the nitrogen to which they are bonded to form a saturated or unsaturated 5 or 6
| member ring; |
| AA is an amino acid resid\ie;
m is independently 0, 1, 2, or 3; and

nis independéntly 2,3,4,0r5 or.a pharmaceutically acceptable salt, prodrug

20 or ester thereof.

>




f?&?ﬁ’p?){g;ﬁl—aor (oﬁmﬂih ||||H||||:H err])lerr]-; Rierr] 18 hydhoxy,

- SH, | k OhboREY |
-N(CHB) é‘}’g“?rNrH(CF[e rr]), or -NR[err]R[err]”]R%[ere;]r]??“ﬁ;fﬁjrsogen%r)
Cerr]-Cerr] alky; Rerr] is hydrogen, CJerr]-Cerr] alkyl

or benzyl; pis 0, 1, or 2; and mis independently 2 or 3 or
a. phar maceut i cal | y accept abl e salt, prodrug or ester thereof.

19. The nethod ofi8c| aiTheldethixbofdlaint hkwhereixﬂhelp#oteimkmaﬁftmﬁuhtdr(hasﬂﬁs the
following formula: [err]

(1b) following fAfld/ 47298
PCT/ US97/ 09661

T T (Ia)
(¢ Hz)mY (CH2)m
Z .
L

wherein Z is -(CH,),- or ~(CH ,) ,-O-(CH ,) ,-; R" is hydroxy, -SH, C , -C , alkyl,

5 (CH,),aryl, -NH(aryl), -N(CH,) (CF,), -NH(CF,), or -NR’R®, R® is hydrogen or C,-C,
alky; R® is hydrogen, C,-C, alky! or benzyl; p is 0, i, or2; and mis indépendéntly 2

or 3 or a pharmaceutically acceptable salt, prodrug'.or ester thereof. |

19.  The method of ciaim 17 wherein the protein kinase C inhibitor has the

following formula:

(1b)




Wnererans - err err err NR[err]R[err] -NH(CFSE* or 66
-N(CH err]) (t!lf{ 47]23 J!’ ,uﬂw PCTrUSI7I9661L
i ndependently Hor Cerr]- , 0O; 1, or 2; and mis

i ndependently 2 or 3, or a pharmaceutical |y acceptable
salt, prodrug or ester thereof. 20. The net hod
of claim 17, wherein the protein kinase Cinhibitor 5

conprises (S)-3,4-[N, N-1,1
"-((2"-ethoxy)-3""(0)-4""-(NN-di et hyl am no) - but ane) -

bis-(3,3 -indolyl)]-1(H)-pyrrole-2,5-dione or its acid salt.

21. The net hod of cI aim 17, V\/nerer n mcroalbumnuria is associated with
di abet es. 22. A method for treating central
i schemia brain injury, which conprises 10 adm nistering to a

mammal in need of wheRid lZeiat-(EH%]) ; RYGHNRIRYLNERCF)Y), 6f IR@H,) ¢CF,); R® and R® are
anount of a protein kinase Cinhibitor, wherein the protein kinase

\II\EQ:‘ te): ;f“ has the independently H or C,-C, Bﬁéyh,%srw 1]: of f,]“'irfﬂ m is independently 2 or 3, ogg

7/ 472 .
\F/)\lC)T/Q U/SQ 7/ (9386 61 pharmaceutically acceptable salt, prodrug or ester thereof.

20.  The method of claim 17, wherein the protein kinerse C inhibitor
5 comprises (S)-3;4-[N, N'-1,1'«((2"-ethoxy)-3"(0)-4""-(N,N-dimethylamino)-butane)-
bis-(3,3"-indoly1)]-1(H)-pyrrole-2,5-dione or its acid s_alt_.
21.  The method of claim 17, wherein microalbuminuria is associated with
diabetes.
22, A method for treating central iéchemia brain injrxry, which comprises
10 administering to 2 mammal in néed of such treatmenf, a therapeutically effective
amount of a protein kinase C inhibitor, -wherein the protéin kinase C inhibitor has the

following formula:

wherein:




o B @Lﬂﬂljﬂjﬁjﬂﬂlmﬁ”] o) sy, s s

- 1(CH -h I CH d
b?(rzg;cl(lc[e WHP{’ZJEJS. cycllc (CH[err])[err]Oero-CmCR[grE] [er&&%gﬁ{l@gq@%ae

or -NHCO ; X and Y are independently
Cerr]-derr] alkylene, substituted al kyl ene, or together X, 5
Y, and Wconbine to form.-(CH err])[err]-AA-; -

R s are hydrogen or uW isQOf,G8¢+, -S0t,i-8084, ~-S€0L T ,-Cyalkylene, sdbnitudd alkylerec Co€ed
fromhalo, (err]-(err] alkyl, hydroxy, (err]-Cerr] al koxy, haloal kyl,

nitro, NRferr] R[ﬁﬁéﬂylerﬁ[ -aryl-, -aryl(CH,),O-, -heterocycle-, -heterocﬂﬂmzﬁ,@-l - Eisear |
al kyl); err] is hydrogen,

CH CO, NH l

R e ]r] s hydr gé’r raﬁld"(" pgﬁﬁ%%pc-](mﬂ O~ N NQRY, CONH or -NHCO;
(NN o], - S0 S Negrmependepi i Spliolope gispieg i o tggether X,
-Sgerr] (Cerr]-Cerr] alkyl);

Rlerr§ and R errY, mdewmdpaﬂttefurﬂv(ﬁbld}ndgbn Clerr]-derr] al kyI phenyl ,

benzyl, or conbi ne to the nitrogen to which
they are bonded to .foRrk z&ci@ﬂtﬂg&h@d uprto foradptionaleshbtitaents independently selected
menber ring; AA is an am no acid
resi due; - hyd C . dkd, HaARREN IR, mﬁ‘wlorz
or 3; and from halo, C’ C‘ alkyl, hydroxy, C n X?’S i ndependentiy 2,

or 5 or a phar ﬁ'ﬁd&,""léylﬁ%ept abl e salt prodrug

or ester thereof 23. The net hod of

claim?22 wherein the RéOtEI n ki nase _C inhi bitor. has the 20
fol | owi ng formul a: js hydrogen, CH,CO N, or hydroxy;
PCT/ US97/ 09661

10 R? is hydrogen, (CH,),aryl, CrC alkyl, -COO(C C alkyl), -CONR‘Rs

(C=NH)NH,, -S0(C,-C, alkyl), -SO, (NR*R?), or -SO, (C,-C, alkyl);

R*and R’ are independently hydrogen, C,-C, alkyl, phenyl, benzyl, or combine
to the nitrogen to which they are bonded to form a saturated or unsaturated 5 or 6
member ring;

15 AA is an amino acid residue;

mis indepen.déntly 0,1,2,0r3;and

n is independently 2,3,4,0or5ora phanhaceutically acceptable salt, prodrug
or ester thereof.

23.  The method of claim 22 wherein the protein kinése C inhibitor has the

20 following formula:

(la)




- . —————

wherein Z is (CH[err])[err] [ err]-O-(CH [err])[err]-; Rerr]
i s hydroxy, -SH, vBpermizog] err],]ﬁ,mmm’ iﬂ”"’ (C[err])[errl’](a‘Mgm%sl
-NH(aryl), N(CH[err])(CF[err] or -NRlerr]R[err]; Rerr] is
hydrogen or Clerr]-(err] Iky, Rlerr] is hydrogen,
Clerr]-Clerr] alkyl or benzyl; pis O, 1, or 2; and mis independently 2

or 3 or a pharmaceutically a’ccept abl e salt, prodrug or ester thereof. 5

24. The met hod of claim 22 wherein the protein kinase C inhibitor has the
following fornmula: [err] wherein Z is
-(CHerr])[err]-; Rerr] is -NRerr]Rerr], -NH(CF[err]), or

-N(CH err])(CF[err]); Rerr] and R err] are | ndependent |y
Hor (Jerr]-Clerr] alkyl; pis 0, 1, or 2; and mis independently 2 or 3,

or a pharmaceutically acceptable salt, prodrug or ester
thereof. 10 25. The net hod of cl ai m'22, wherein the
protein kinase C inhibitor

wherein Z is -(CH,) or-(CH,) O-(CH,) 5 R'is hydroxy, -SH, C ,-C , alkyl,
(CH,),,aryl, -NH(aryl), -N(CH;) (CF;), -NH(CF,), or -NR*R% R® is hydrogen or C,-C,
alky; R®is hydrogen, C,-C, alkyl or benzyl; pis 0, 1, or 2; and m is independently 2
or 3 or a pharmaceutically acceptable salt, prodrug or ester thereof.

5 24.  The method of claim 22 wherein the pfotein kinase C inhibitor has the

following formula:

wherein Z is -(CH,),-; R is -NR°R®, -NH(CF,), or -N(CH,) (CF,); R? gnd'R‘ are
independently H or C,-C, alkyl; pis 0, 1, or 2; and m is independéntly 2or3,ora
pharmaceutically acceptable salt, prodrug or ester thereof.

10 : 25.  The method of claim 22, wherein the protein kinase C inhibitor

>y




5?7’1959;226?; hoxy) - 3”"1"””’”"’ mrwt ﬁsfaﬁﬁmf bt hne) - -

bi s- (3, BB )] -1 (H - pyrno one or its acid Saln[crmss'rmysm

26. A et hod for treating restenosis, which conprises admnistering to a
mamal in need of such treatnent, a therapeut ically effective anount of a
protein 5 ki nase C i nhi bitor, wherein the . protein. kinase C.

i nhi bi tor hagompfsdsqB}-34imy N’ﬂ{ﬂ(@—eﬂ{cﬁt&) ]3'"(0)-4"' (N N-dlmetléylarmno])-butanc)O

wher ei n:

Cerr]-Cerr Kl ] I ]-Cerr]

al kenyl ene, -})}';131*31’3‘ “?&@YWQ@?&%@%% e%'??tﬁ fgdeségycl e-,

-heterocycle-(CH err])[er -fused 1 bi cyclic:, fused
bi cycl i c- (CH err] Per r Ao elthq@gp'pa}tmgreqms&wfuchcomspsa@nm

X and Y are independently Clerr]-Cerr] alkylene, substituted al kyI ene or

t oget her X, mammal in need of such treatment, wtbmmumaﬂweffmtmmﬂptaof apraein] - AA- ;
R s are hydrogen or up to four optional substituents independently sel ect ed

f som hal o, Ckirfasé €Ghlibitor, Nhkxsein the peoten\kindsk € inhibiofhdd tha fMvwing fedmana:ky|
nitro, NRlerr]Rlerr], or - NHCO(CJerr]-Cerr] al kyl);
Rlerr] is hydrogen, CH[err]CO NH[ err], or hydroxy;

Rlerr] is hydrogen, (CHerr])[err]ary C[err] C[err] al kyl ,
-COO(Cerr]-Cerr] alkyl), -CONR R eri],

wherein:

Wis -O-, -S-, -SO-, —SO -, -CO-, Q-CS alkylene, substituted alkylene, C,-C,
alkenylene, -aryl-, -aryl(CH;),O-, -heteroeycle~, -heterocycle-(CH,), O-, -fused
| 10 " bicyclic-, -fused bicyclic-(CH,), 0-, -NR*-, ;NOR’-, -CONH-, or -NHCO-;

Xand Y are indeper_ldently C,-C, alkylene, sﬁﬁstinned alkylene, or together X,
Y, and W combine to form -(CH,),-AA-; |
R's are hydregen or ep to four optional substituents independently selected
from halo, C,-C, alkyl, hydroxy, C ,-C , alkoxy, haloalkyl, nitro, NR'RS, or -
15 | NHCO(C;-C, alkyl);
R? is hydrogen, CH,CO-, NH,, er hydroxy;
R® is hydrogen, (CH,),aryl, C,-C, alkyl, -COO(C,-C, alkyl), -CONR R ,%

2
D0



[T 1171 11 At e

i ndependently hydrogen, Cerr]-Cerr] alkyl, phenyl, benzyl, or conbine
to the nitrogen to which they are bonded to forma saturated or unsaturated

2ci0(rj ?esi due; (C=rﬁﬁﬁ$ﬁ2,r§8?c 'Cﬁ‘?l&l)r %MMP{/ QPZA@ (% ?]ﬂfl ’:T ngnd

n.

i s independently 2, 3, 4, or 5 or a pharmaceutically acceptable salt,

pr odr ug or RéandR’ areimdepsindently hydrogen, C}-C, alkyl, phenyl, dnzyl, ofigembine
met hod of claim 26 V\/nerel n the protein kinase Cinhibitor has the 10
fol |l owi ng fornul a: to thé @itrdgen to which they are bonded to form a saturated or unsaturated 5 or 6

1 m 1~

| kyl ,
NH(CF[errg) or -NR[err]Rk%xsahaﬂmoalldremglxdrOgen or CJerr]- C[err]

| a) V\hereinZis-(Cl—I[err])[err]-

CHerr])[err]- O(%%BHL% Rlerr] is hydroxy, -SH, C?(r'-:rr] -Clerr]
])[err]aryl -NH(aryl), -N(CHerr])(CF[err]),
m is independently 0, 1, 2, or 3; and
n is independently 2, 3, 4, or 5 or a pharmaceutically acceptable salt, prodrug
or ester thereof.
27.  The method of claim 26 wherein the protein kiﬁase C inhibitor has the

10 following formula:

wherein Z is (CH,),- or (CH ;) ,-O-(CH 2 o~ R* is hydroxy, -SH, C , -C , alkyl,
(CHz)maryl, -NH(aryl), -N(CH,) (CF;), -NH(CF,), or -NR’R; R? is hydrogen or C,-C,

or3ora pharmaceutical}y acceptable salt, prodrug or ester thereof.

24




and’ m iefﬁﬁebingiﬁi IQiTﬂIlIﬁﬁlﬂTllH mml "or'3 o1 a phar meeut i cal 1y -

accept abl e t, prodrug or aster e*reo /47298
PCT/ UsoW w@a The et hod of"‘é?’%’r#g erein
the protein kinase C inhibitor hasthe ' foIIovmngforrruIa
[err] ' wherein Zis -(CHerr])[err]-; Rerr] is
-NR[err]Rerr], -NH(CF[err]), -or -N(CH err]) (CF[err]);- R[err] and Rlerr]
are ' 28. | NARReNERSd bFcldin? 26 %&&i&ﬂtb%ﬂdiﬂkﬁh&%\(t inbibito? hs the, or 2
and mis mdependently 2 or 3, or a pharmaceutical ly
acceptabl e or ester thereof 29. The
met hod of c &w?g?&%e?el n the protein kinase C'inhibitor

corrprlses(S) 3,4-[N,

N - -((2"-ethoxy)-3""(O-4""-(NN-di nﬁthyl am no) - but ane) -
bls(33-|ndolyl)] 1(H) - pyrrole2§- one=B8r its acid salt.

30. A nethod for treating at heroscl eyaili c di sease state, which conprises
10 adm nistering to 3 G of such treatnent, a

t herapeutically effective pf a protein kinase C

I nhi bitor, wherein the protein K e” C i N tor hqﬁ»the
foll owi ng formul a: |

i
(CHm, _'/(cmm
O

Z

I
R4
wherein Z is -(CH,),~; R* is -NR°R%, -NH(CF;), or -N(CH,) (CF,); R’ and R® are
independently H or C,-C, alkyl; pis 0, 1, or 2; and m is independently 2 or 3, or é
5 pharmaceutically acceptable salt, pfodrug or ester thereof.

29.  The method of claim 26, wherein the protein kinase C inhibitor
comprises, (S)—B A4-[N, N'-1,1'-((2"-ethoxy)-3"'(0)-4"-(N ,N-dimethylamino)-buténe)-
bis-(3,3"indoly1)]-1(H)-pyrrole-2,5-dione or its acid salt.

30. A method for treating atherosclerotic disease state, which comprises

10 - administering to a m&mrﬁal in need of such treatment, a thcrapcutically effective

amount of a protein kinase C inhibitor, wherein the protein kinase C inhibitor has the

following formula:

[P



B e L

[err] WO ' -
PCT/ US97/ 0908197/47298 Omilm "ilmﬂuml Ml!,wher ei n: PCT/US97/09661
Wis -0-, -S, -SO, -SOerr¢-,.- s Userr]-Clerr] al kyl ene, substituted
al kyl ene, Clerr]-Clerr]. al kenyl ene, -aryl -,
-aryl(CHerr])[err]O, -heterocycle-, -heterocycle-(CHerr])[err]O, -fused
bicyclic-, -fused bicyclic-(CHerr])[err]O, -NRerr]-, -NOR[err]-, -CONH,

or -NHCO-; 5 X and Y are independently Clerr]-Cerr]
al kyl ene, substituted al kyl ene, or together X, Y, and W
conbine to form-(CHerr])[err]-AA-; Rs are

hydrogen or up to four optional substituents independently selected
from hal o, C ermhetdinrr] al kyl, hydroxy, (err]-Cerr] al koxy, haloal kyl,

nitro, NRerr]Rerr], or - . NHCO(C[err]-Clerr] al kyl);
10 _ W is -OF-8J, tﬁoi,sso%cgrcme IT,- ;NG ne, NitdtinAéd Akgieay)C,-C,
Rl err] is hydrogen, (CH[err])ferr]ary , Jerr]-err] alkyl,

-CoO(Cerr]-der I Ca err - L . o
(S ?]E[ﬁ iﬁ@%@{%}% [ Y Pl PPy !

- err err]l-Cerr]_.a - : an
Rerr] are i nde&é‘gﬁi‘ﬁ‘t’ I’@’sﬁ}égl'c%ﬂj'éﬁ(c%f)epf']‘lqgfér'NPRaiT’ Rgp,l\u'b’hgﬁ%ﬁ&ﬁéhzyl , or
conbi ne to the nitrogen to which they are bonded to
formsa saturated or uXigod Yraxe independentty C€, alkylene, substimigﬁqibylem,_ egtogether X,

AA is an ami no acid residue; mis
i ndependent |y 0,Y,landA @inblne &'fdrm -(CH,),-AA-; nis

i ndependently 2, 3, 4, or 5 or a pharmaceutically acceptable salt, prodrug
or ester thereof. R's are hydrogen or up to four optional substituents independently selected .
 from halo, C,-C; alkyl, hydro'xy, C C , alkoxy, haloalkyl, nitro, NR'R’, or -
NHCO(C,-C, alkyl); |
10 R? is hydrogen, CH,CO-, NH,, or hydroxy;
R’ is hy&rogen, (CH)),aryl, C,-C. alkyl, -COO(C,-C, alkyl), -CONR‘R?, -
(C=NH)NH,, -SO(C,-C, alkyl), -SO, (NR'R?), or -8O, (C;-C, alkyl);
Riand R’ are independently hydrogen, C,-C, alkyl, phenyl, benzyl, or éombine
to the nitrogen to which they are bonded to form a saturated or unsaturated 5 or 6
15 member ring;
AAisan amir_xo acid residue;
m is independently .0, 1,2, or 3; and
n is independently 2, 3, 4, or 5 or a pharmaceutically ac;:eptable sﬁlt, prodrug
or ester thereof. |

20 3 l . The method of claim 30 wherein the protein kinase C inhibitor has the

following fom‘_lula:

)




20 - 31. The method—ef—clai m 30 wherein the protein

o TN, . = 2750 g

(1a)

[err])[err]-O-(CH [err])[err]-; Rerr] is hydroxy,__ -SH, (err].-Cerr]

al kyl , (CHerr])[errJaryl, -NHCaryl), -N(CH[err])
(CF[err]), -NH(CF[err]), or -NR[err]Rerr]; Rerr] is hydrogen or
Cerr]-Cerr] al ky; Rlerr] is hydrogen,
Clerr]-Clerr] alkyl or benzyl; pis O, 1, or 2; and m.s independently 2
or 3 or a pharmaceutically acceptable |t, prodrug or ester thereof. '
5 32. The net hod of |cl ai m 30 wherein the protein kimase
C inhibitor has the ' N__d ol |l owi ng fornul a: [err]

wherein Z is -(CH,),- or (CH ,) ,-0-(CH ,) ,-; R* is hydroxy, -SH, C , -C , alkyl,
(CH,),aryl, -NH(aryl), -N(CH,) (CF,), -NH(CF;), or -NR*R%, R? is hydrogen or C,-C,
alky; R® is hydrogen, C,-C, alkyl or benzyl; p is 0, 1, or 2; and m is independently 2
or 3 or a pharmaceutically acceptable salt, prodrug or ester thereof.

5 32.  The method of claim 30 wherein the protein kinase C inhibitor has the

following formula:

(Ib)

“o.



\/\herean|s-(Cl-|[err])[e gﬂm err|Rlerr], NH(CF[er
-N(CH[ err]) (Cme_tpvsR[ ,!')H@ ﬁ’ d%‘]ﬁ)%lﬁa U661
Hor Jerr]-Cerr] alkyl; pié Ok and mis |ndependently20r 3,
or a - phar maceutlcally acceptabl e sale, prodrug or ester

t her eof . The nmet hod of claim 30, wherein the

oL nase © NG 28 iy g RS GRORA) e K nd
bis-(3,3 -indolyl)]-l(H-pyrrole-2,5-digne or its acid sa
34.  The method of mdﬁpﬁ@%@ ty i oF EiiCoalierler fsd.ds er &mq@llins@ag@@ﬂé{t?eor%ora

sel ect'ed froma group consisting of: cerebrovascul ar di sease, peri pheral

vascul ar pharmaccitivaly acceptablesale) ipoadrag of esterdhareafSe. 10

35. A method fortreating congestive heart failure in a mammal conpri sing
adm ni stering to a mamal 33N nem@ MEIUCT EaRRIITE Whebeih TRE PPStein kitlabe/ C inhibitor
effective anount of a protein kinase C inhibitor, wherein

t he prot ekn ki nase C.jnhi;bicteys Qetﬁ Nh?mgg"-eﬁloxy)-B"'(O) 4 HEN- gmeggylgm;nrgj bﬁtané)-

[err]

bis-(3,3"-indoly1)}-1 (H)-pyrrole-2,5-d10ne or its acid salt.

34.  The method of claim 30, wherein the atherosclerotic disease state is
selected from a g’ro{xp cdnsisting of: cerebrovascular disease, peripheral vascular
disease, and cardiovascular disease.

10 35. A method for treating congestive heart failure in a mammal comprising
admi-nistering to a mammal in need of such tréatmeﬁt a therapeutically effective
amount of a protein kinase C inhibitor, wherein the protein kinase C inhibitor has the

following formula:

wherein:
15 W is -O-, -S-, -SO-, -80,~, -CO-, C,-C, alkylene, substituted alkylene, C,-C;

S| 1)




r] CO C[e.r'r] -.C[er.r]

15 . . . .
P Soey ogeer | Hllflll lﬂﬂmllﬁﬂﬂillluﬁyf;me O

—aryl (WPAVAPBerr] O, ~heterocycl &, -heterocycl e- (CH[ eGP P! - fused
bi cyclic-, -fused bi cycl_lc (CH[err])[err]O -NR[err]-, -NORerr]-, -CONH,
- or -NHCO ; X and Y are indepe_ndently
derr]-derr] alkyl ene, substitut ed al kyl ene, or together X

Y, and Wco fdy - - - -
Hﬁdeﬂ ehé érfillt;ﬁ JO-| ShEferdtftie-, Theterocycle (C}r%ﬂ’épen fused y

Rlerr]s are hy rogen or up to ur optiona substltu nts i

| ect ed 1l Kyl d
2?[ee(ra(r:] eC[ er PIVEEo S b'%d{ 'k@ﬁﬁﬂﬁaé'(tgflgﬁg NF er ﬂ' FéFer r lé%rm?l&s r:xy
g‘jﬁg ?][ gg] (NZ[H[e;r Tnadi e{ﬂ;gﬁmgenﬂy C,-C, alkylene, substituted al a%mg Fql:tz)gg gqr )ggen,
hyd CH I | kyl,
Ay - COMpad WY Rpmbite fo fort €O, AR, ( o) NH{ er ], ~SQ(G er 1] Ol err]
al kyl), -SOerr] (NRerr]Rerr]), or -SOerr] (derr]-Cerr] alkyl);
R err] and R errR'aag hydiega stan toyfoly dptsiab subistitients inliepenierdly<selectatheny |,

benzyl, or conbi ne to the nitrogen to which they are

bonded to T faR2'CiLE] BfkyR npfieR), 3LE Y AkBky, haloalkyl, ni ro, NRR, orEmber

ring; 'an ‘am no ‘acid resi
mis indepepd , 2, or 3; and nis

i ndependentﬁ@'ﬁgb é\(i"eﬂalkgp 5 or a pharmaceuti cal |y accept abl e salt, prodrug
or ester thereof. The nmet hod of cl ai m 35
wherein the prot & s hydragen. @Hﬁ@‘b%fmﬂb@f?’% fol | owi ng
formul a:

R’ is hydrogen, (CH,),aryl, C,-C, alkyl, -COO(C,-C, alkyl), -CONR‘R?, -
10 (C=NH)NH,, -SO(C,-C, alkyl), -SO, (NR‘i{’), or -80, (C,-C, alkyl);
R*and R®are Iindepende.nt]y hy&rogen, C,-C, alkyl, phenyl, benzyl, or combine
to the nitrogen to which they are bonded to form a saturated or unsaturated 5 or 6
member ring; |
AA is an amino acid residue; '
15 | m is independently 0, 1, 2, or 3;. and
| nis independeﬁtly 2,3,4,or50ra ﬁhannacéutically acceﬁtablé salt, prodrug
or ester thereof. _
-36. The method of ciaim 3.5 wherein the protein kinase C inhibitor has the

following formula:




[err] WO 97/ 47298 '
PCT/ US97/ 0966 W0 97147298 lw“ ||| uﬂﬂ] Hw Z is -(CH err]) [ RETUSY09661
-(CH [err])[err]- O(CH[err]) hydroxy, -SH, Cerr]-Cerr]
al kyl, (CHerr]) err]aryl -NH(aryl), -N(CH err])
(CF[err]), -NH(CF[err]), or -NR[err]Rerr]; Rerr] is hydrogen or
Cerr]-Cerr] al ky; R[err] I's hydrogen, (Jerr]-(err]

al kyl or benzyl; pis 0, 1, or 2; and mis independently 2

or 3 or a pharmaceutically acceptable salt, prodrug or ester thereof. 5
37. The nethod of claim 35 wherein the protein kinase C inhibitor has the

fol 'owi ng fornul a: [err] wherein Z is
-(CHerr])[err]-; Rhereis 2 & (CRLE+ of RIGH 1) ,-O-(CH GF[¢ R’ i hydroxyNcEH{ €;10,)alkyl,
(CF[err]); Rerr] and Rerr] are | ndependently H or

qerr]-Cerr] al kylgy [ N(CHE LRH(CHYPENMEFIRFIR*3s BydrégerPér @,-C

phar maceutical |y a&ceg{"&g} e ng?g pl)f(odrﬂgtpg)r est(erg%ohere s Bydrogertér G,-C,
alky; RS is hydrogen, C,-C, alky! or benzyl; p is 0, 1, or 2; and m is independently 2
or 3 or a pharmaceutically acceptable salt, prodrug or ester thereof.

5 37.  The method of claim 35 wherein the protein kinase C inhibitor has the

followihg formula:

wherein Z is (CH,),-; R* is -NR’R®, -NH(CF;), or -N(CH;) (CF,); R’ and RS are
independently H or C,-C, aikyl; pis O, 1,.or 2; and m is independently 2 or 3, or a
pharmaceutically acceptable salt, prodrug or ester thereof.

10 38. The method of claim 35, wherein the protein kinase C inhibitor comprises

(S)-3.4-IN, N'-1,1'-((2"-ethoxy)-3"(0)-4"-(N,N-dimethylamino)-butane)-bis-(3,3'-

indoly1)}-1(H)-pyrrole-2,5-dione or its acid sait.
“s




.97/ 47298

10 cl ai m 35, V\,hereln t he proteln

5 k| nase C i nhi bi tor corrprl Hl@mi“mm i' (S)-3,4-[N, N-1 .
-((2" -et hox_,\é '(0) am no) - but ane) - bi s- (mj

|ndonI) rrole-2,5-dione or its acid salt. PCT/USITI09661 ) °

PCT/ US97/ 09661 , 39. A net hod for treati ng
" congestive heart failure associated with vascul ar

- endothelial cell dysfunath&@hod forirelBiEEn Sﬁqphéﬁﬂﬂu&miamhﬁﬁs

manmal in need of such treat nment therapeutlc

ffecti b t
the'pr ot oi n ItaeElnttellhhii B Fafmal comprivige papinipightt o aféﬁmﬁmer o0
5
“sqperr] -, - el G ichtratment  thorgnestioallvsefeative Aok ok p pRisin kinasé C
Cerr]- C[err] -al kenyl ene, -aryl-, -aryl(CHerr])[err]O,
-het erocycl e- mhlbitet,evmonhe protein kma}stﬁ inhibitemdths the following formula:

5 wherein:

W is -O-, -S-, -SO-; -50;r, -CO-, C;-C, alkylene, substituted alkylene, C,-Cs
alkenylene, -aryl;, -aryl(CH,),,O-, -heterocycle-, -heterocycle-(CH ) -, -fused
bicyclic-, —fused bicyclic-(CH,),.0-, -NR’., -NOR>-, -CONﬁ-, or -NHCO-;

X and Y are independently C,-C, alkylene, substituted alkylene, or together X,

10 Y, and W combine to form -(CH,),-AA-;

R'!s are hydrogen or up to four optional substituents independeﬁtly selected
from halo, C,-C, alkyl, hydroxy, C ,-C , alkoxy, haloalkyl, nitro, NR*R?, or -
NHCO(C,-C, alkyl);

M



bi cyclic-, -fused bicycli ﬂ UH} _NR[err]-, - r]1-, - CONH,
or -NHCO ; WO 97/47298 Hm“H“H “Il “m I are independent | y C!’[‘éé’??"’@?@lr]
al kyl ene, substituted al kyI ene or toget her X, 10 Y, and W
conbine to form-(CH err])[err]-AA; Rs are
hydrogen or up to four optional substituents independently sel ected
fromhalo, Cerr]-Cegs] ,alkyl errl,-Clerr] al koxy, hal oal kyl,
nitro, NRlerr]Rerr], Re lshydré’geh,ewé&(,ylﬂﬂz, rltf&l‘ err]-Cerr] alkyl);

WD 97/ 47298

PCT/ US97/ 09661 R? is hydrogen, (CHy)aryl, C\-Ry alliyl, 1GOR(fer Gy @NR Ro-,

NH err], or hydroxy; Rl err] is hydrogen,

(CH err]) [ err] ar(@=NKN#;, - SO[@-€] almwsoz{mq or F§OCy+C,Jalleylky| )
-CONR[err]Rerr], - (C=NH)NH[ err], -SO(Cerr]-(err]

al kyl), -sCerr] (NRIRf Sré 3 -QTEIk 1, b8h¢}, or combi
Rlerr] and R err] areRl é}%deﬁf)end?}]it ?ﬁﬁﬁtﬁ%ﬁnéenq erF "é[pgﬁél? altiyl], S?}Ignlynle,

benzyd , or combi tgqgf Wity gen to wh:ch the F%QS%AHO @gﬁirh Lafturifil G2 ﬁgﬁ}ﬁra%r%’;%)g r6

bond®d to form a Sat (A unsa

ring; AA |s an am no acid residue;

mis i ndependentM§MYEr 0L o 3: and nis

i ndependently 2, 3, 4, or 5 or a pharnaceutically acceptable salt, prodrug
10 or est eAA isemeniino acid residue; 40. The net hod

of claim 39 wherein the protein kinase C inhibitor has the
following fornula:  nf#®fifidependently 0, 1,2, or 3; and -

n is independently 2, 3, 4, or 5 or a pharmaceutically acceptable salt, prodrug
10 or ester thereof.
40. The method of claim 39 wherein the protein kinase C inhibitor has the

following formula:

I (1)

|
(CH2)m Y(CH 2)m
z .
L,

wherein Z is -(CH,),- or -(CH ,) ;-O-(CH ,) ,-; R* is hydroxy, -SH, C,-C, alkyl,

(CH,),aryl, -NH(aryl), -N(CH,) (CF;), -NH(CF,), or -NR’R®% R? is hydrogen or C,-C,

15 alky; R® is hydrogen, C,-C, alkyl or benzyl; pis 0, 1, or 2; and m is independently 2
un




o e (O R - ot e

CH I, - NH(& Ri( CH CF -N
fNR% E:H‘H%y 9‘%”Ié[err] fsr)t:lyér oge(n OLGEZ{]le]( C%E:H) 15 '#&5&97,63&6,
Rlerr] is hydrogen, Clerr]-(err] alkyl or benzyl; p-is 0, 1, or 2; and m. -

I s i ndependently 2 WO 97/ 47298 _

PCT/ US97/ 09661 or 3 or a pharnaceutically acceptable
salt, prodrecs éfa cédiﬁ&ﬂi’ﬁe table salt %odrug or ester thereof1- The nethod of
claim 39 wherein the protein kinase | bi tor has the :

followng formulgs [e d/\@ﬁ{
(CHerr])[err] 3 'R[ e*ri‘ﬁ% meﬂiodlﬁlgf:lmm 3&[whenim thewtag[kmasf orbq{oﬁfé—‘fler ‘1)
(CFlerr]); ﬁlert nd E[err] are [ ndependently H or

C err] -  ertPHo¥ing 1o s 0, 1, or 2, and mis independently 2 or 3, or a

phar maceutical ly acceptable salt, |f)rodr ug or ester thereof.

(Ib)

wherein Z is -(CH,),~; R* is -NR'RS, -NH(CF;), or -N(CH,) (CF,); R® and R® are
5 - independently H or C,-C, alky}; pis 0, 1, or 2; and m is independently 2 or 3, or a
pharmaceutically acceptable salt, prodrug or ester thereof.
42, The method of claim 39, wherein the protein kinase C inhibitor comprises
(S)-3,4-[N, N'-1,1'-((2"-ethoxy)-3"(0)-4™-(N, -dimetﬁylmnipo)-ISutane)-bis-(B,3'-
indoly1)]-1 (H)—pyrrole-Z,S-di_one Qf its-acid salt.
10 43. A method for treating congestive heart failure associated ﬁth
myocardial injury in a mﬁmmal éomprising admiﬁisteﬁng to a mammal in need of
such treatment a therapeutically effective amount of a protein kinase C inhibitor,

wherein the protein kinase C inhibitor has the following formula:



42. Thé net hod 39, wherein the protein kinase C inhibit
Con‘pl’l ses Wb oo (S)-3, 4- [N, BLruserness:
- - {(2"-ethoxy)-3"' (O -4""-(N, Ndinethylanino)-butane)-bis-(3,3"-

|ndo pyrrole-2,5-dione or its acid,salt. 10
Mdﬂmﬁm unﬂ”mreati ng congestive he@rt failure associated wth

nyoca manmmal conpri sin ad I nigtering to a manmal i n need
Such treatnent a th ally effective anbunt of a

proteln ki nase C inhibitor, —vvhereln the protein kinase C

i nhi bitor has the follow ng for . 97/(67298

PCT/ US97/ 09661 [err] rein:

Wis -0-, -S-, -SO, -S(err], > kyl ene, substituted

al kyl ene, Clerr]-Cerr] i ylene, -aryl-,

-aryl(CHerr])[err]0-, -heterocycle-, -MKet o/y\cle (CHerr])[err]O, -fused

bicyclic-, -fused bicyclic-(CHerr])[err]Cw”-NRlerr]-, -NORerr]-, -CONH,

or -NHCO ; 5 X and Y are i ndependent |y
Cerr]-Cerr] al kylene, substituted al kyl ene, or together X

Y, and W conbi ne t e?({g] (CHerr])[err]-AA-; R s
are hydrogen or ur optlonal substltuents | ndependently sel ected
from hal o, C[err] C[err] al hydr ox err C[err al koxy, hal oal kyl
nitro,- NRlerr]Rlerr], orWis-O-, ’S' O-, 'gloz ’C[: @Iké’ qn]a,quémt,u}edaqlkas,lpt)e Cr-Cs

alkenylene, -aryl-, -aryl(CH,),O-, -heterocycle-, -heterocycle-(CH,) O-, -fused
bicyclic-, -fused bicyclic-(CH,),O-, -NR’-, -NOR’-, -CONH.-, or -NHCO-;
5 X and Y are independently C,-C, alkylene, substituted alkylene, or together X,

'Y, and W combine to form -(CH,),~AA-;

R’s are hydrdgeﬁ or up to four optional substituents independently selected
from halo, C,-C, élkyl, hydroxy, C C ,alkoxy, haloalkyl, nitro, NR'R®, or -

. NHCO(C,-C, alkyl);
10 R?is hydrogen, CH,CO-, NHZ, or hydroxy;

R? is hydrogen, (CH,),aryl, C,-C, alkyl, -COO(C (C ,alkyl), -CONR R ? -
(C=NH)NH,, ;SO(C,-C. alkyl), -SO, (NR'R?), or -S0, (C,-C, alkyl);

R*and R® are independently hydrogen, C,-C, alkyl, phenyl, benzyl, or combine
to the nitrogen to which they are bonded to form a saturated or unsaturated 5 or 6

15 member rihg;
AA is an amino acid residue;
m is independently 0, 1, 2, or 3;'a_nd

n is independently 2; 3, 4, or 5 or a pharmaceutically acceptable salt, prodrug
4




10 r CHerr]CO, NHerr], or

hydr oxy; Jﬂ"lmmlﬂlw n |s hydrogen, (CHerr])[err]'aryl,
Cerr]- err | kyl , err asyl*, -CONR R;[err] .

( C=NH) NH 4T85y Jerr] - Jerr] al kyl ), -sqerr] (NR] er r | BCHYS710965}
-SOerr] (C[err] Cerr] alkyl); - . Rlerr] and R err]
are i ndependently hydrogen, Cerr]- C[err] al kyl , phenyl, benzyl, or conbine
to the nitrogen to which they are bonded to forma saturated or unsaturated

5 0or 6 15 oresterthereof nenber ring; : AA is an
amno acid resi due; mis i ndependent ly 0, 1, 2,
or . 3; and or a
phar maceut i cal | y accept ab ?fdap"rr{(}gr }é&g‘;ﬁﬂg&%‘?ﬁﬁmasem%%%g

PCT/ US97/ 096 or ester thereof
The net hod o?ﬁ'@l"ﬂﬁ‘ﬂ%@%erei n the protein kinase C inhibitor has the

follow ng formula: _[err]

wherein Z is -(CH,),- or -(CH 2 0-(CH ) - R! is hydroxy, -SH, C, -C, alkyl,
5 (CHy),aryl, -NH(aryD), -N(CH,) (eF3), NH(CF;), or -NR'RS; R’ is hydrogen or C,-C,
alky; R® is hydrogen, C,-C, alky! or benzyl; pis 0, 1, or 2; and m is independently 2
or 3 or a pharmaceutically accepiable salt, prodrug or ester thereof. |
45.  The method of claim 43 wherein ﬁe protein kinase C inhibitor has the

following formula:

(Ib)




T

wherein Zis -(CHerr])[err] i err])[err]-O-(CH err])[err]-;Rerr )
i s hydroxy, -\8897@798r | C[e”"mmmml h! ‘ (O%[err])[%é?’}’%’{ﬂ%‘ll
-NH(aryl), -N(CH err]) (CF[er¥]), ' M), or -NRlerr]Rerr]; Rerr]"
is hydrogen or CJerr]-Cerr] al ky; Rerr] is hydrogen,
Clerr]-Clerr] alkyl or benzyl; pis O, 1, or 2; and mis independently 2

or 3 or a pharmaceutically acceptable salt, prodrug or ester thereof

45. The met hod of claim43 wherein the protein kinase C inhibitor has the

foll owi ng formnul a: [err] WD 97/ 47298

PCT/ US97/ 09661 wherein Zis -(CHerr])[err]-;
Rlerr] is -NRlerr]Rerr], -NH(CF[err]), or -N(CHerr]) (CFlerr]); Rerr]
and Rlerr] are i ndependently Hor Cerr]-Cerr] alkyl; p

is 0, 1, or 2; and mis independently 2 or 3, or a

pharmaceutically Rl |t R4 r . . RS 6
6. The et hod o PGl i 45 CREr & e PRI SNEREFD: ok QY (GFgh R and R are

conpri ses 5 . Sh- & 4] N, . . . .

N 18 (2 et risdpengientivyH EC, BRI LB Rofidihis inderepdently 2pr 3, ora
indolyl)]-1(H-pyrrole-2,5-dione or its acid salt. '

47. A method fPharmagentically aencgtable splt, prodrug orpstetherenfsoci ated with

at herosclerosis in a manmal conprising adm nistering to a manmal in need of
such 46t Treanethod ofclaimed ) peherdin thid prowinf linase\@inhihiton tomprises
protein kinase C inhibitor, wherein 10 the protein kinase C

i nhi bgtor has t heg)iDiIAW I9YL,1ofPuédoxy)-3"(0)-4"-(N,N-dimethylamino)-butane)-bis-(3,3'-
indoly1)]-1(H)-pyrrole-2,5-dione or its acid salt.

47. A method for treating congestive heart failure associated with

atherosclerosis iﬁ a mammal comprising administering to a mammal in need of such-

treatment a therapeutically effective amount of a protein kinase C inhibitor, wherein

10 the protein kinase C inhibitor has the following formula:

S
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wher ei n: i“l -S, -SO, -Sgerr]-, -CO

derr] vgqerr aI kyl ene]l!‘l “ “1 yl ene Cerr]- C[ erPrclrmsgwogsa o
er

al kenyl Byl - serr] O, -heterocycle-,

- het erocycl e- (CH[err])[err] , -fused -bicyclic-, -fused
“bicyclic-(CHerr])[err] O, Rlerr]-, -NORferr]-, -CONH, or -NHCO-; 5

X and Y are independently C[ rrj- C[err] “al kyl ene, substi tuted al kyl ene, -or
t oget her Xwherein: _ Y, and Wconbine to form
-(CHerr])[err]-AA; R.s are hydrogen or up to

5

15

20

f | . f
nal oGl er ] - 01 S B0 5% 9?@%‘"‘”é@“é%ciﬁ“?%g‘*“bﬁgrtggrwyrm Crbs, "

el -0 L Bl 2 bt

Rerr] is hydrogen CH[err] err]a err] err] alk
- CcoO( [ er rpicygligy fuss Ib}‘FYic' éhm Tﬁllﬁfe'gq - or-N CO-
(C=NH)NH err], -SO(Cerr]-Cerr] alkyl), -SQerr] (NRlerr]Rerr]), or
-SO err] (d err K48déf are indepgidently C,-C, alkylene, substituted alkylene, or tdgediter X, and
Rl err] are independently hydrogen, Cerr]-Cerr] alky], phenyl, benzyl, or

conbi ne 'y, and W combine to fornt 4C -m.trogen t o which they are bonded to
forma saturated or unsaturated 6 15 menber ring;

AA is an am no. g6 ¢ ; eendently
0 1. 2 or 3 g § ge h%lrocgéﬁ or up to four optional substltuents mc%zg%rbdn Hgi ﬁ?IFé} ,

or 5 or a har r d u
ester ther B‘F‘ L;'/l xy, " .4aﬁk°?‘§e%ﬁé’?ﬁ‘c¥3 mjtrog NR'R 497 anher ei n

the protein klnaseC|nh|b|tor has t he fol |l ow ng
formul a: NHCO(C,-C, alkyl); .

R? is hydrogen, CH,CO-, NH,, or hydroxy:

R? is hydrogen, (CH,),aryl, C,-C, alkyl, -COQ(C,-C, alkyl), -CONR‘R’, -
(C=NH)NH,, -SO(C,-C, alkyl), -SO, (NR*R?), or -SO, (C,-C, alkyl);

R* and R? are independently hydrogen, C,-C, alkyl, phenyl, benzyl, or combine
to the nitrogen to which they are bonded to form a saturated or unsaturated 5 or 6

- member ﬁng; |

AA 1is an amino acid residue;

m is independently 0, 1, 2, or 3; and

n is independently 2, 3, 4, or 5 or a pharmaceutically acceptable salt, prodrug
or ester thereof.

48.  The method of claim 47 wherein the protein kinase C inhibitor has the

follovring formula:
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-(CHerr])[err]- or -(CI—I[err])[err]-O(CH[err]) [err]; Rlerr] is hydroxy,
H—G[’Erﬂm (CHerr])[err]aryl,

-NH( rr (CF[err]) -NH(CFIrr]8 or -NRlerr]Rerr]; Rerr]
C[err] o al ky; Rlerr] is
hydr o genc n - al kyl or 2; and mis

|ndependently 2
acceptabl e salt, prodrug or est§
49. The nethod of claim 47 whePe
foll owi ng formul a: [err] l
MHanZ|s-MHeHD[mH; R} &GHzlmis - <&MRMH] -NH(CF[err]), or
-N(CHerr]) (CF[err]); Rerr] and R err]

I ndependently Hor (err]-Clerr] alkyl; - is 0O, 1, or 2; and mis

i ndependently 2 or 3, or a T

R4

a pharmaceutically
5
i nas(ti:a)C i nhi bitor has the

~wherein Z is -(CH,),- or (CH ,) ,-O-(CH ,) ,,-;. R! is hydroxy, -SH, C,-C, alkyl,
(CH,)aryl, -NH(aryl), -N(CH,) (CF,), -NH(CF,), or -NR°R®; R® is hydrogen or C,-C,
alky; R" is hydrogen, C,-C, alkyl or benzyl; p is 0, 1, or 2; and m is independently 2
or3ora pharmaceuticmy acceptablé salt, prodrug or ester thereof.
5 49.  The method of claiﬁ 47 wherein the protein kinase C inhibitor has the

fo_llowing formula:

wherein Z is -(CH,),~; R* is -NR°R®, -NH(CF,), or -N(CH;) (CF,); R® and R® are
independently H qf C,-C4 al.kyl; pis 0, 1, or 2; and m is independently 2 or 3, or a

pharmaceutically acceptable salt, prodrug or ester thereof.

10 50. The method of claim 47, wherein the protein kinase C inhibitor comprises
55




phamaceutl cal |y accept able salt, pr odr ui or ester thereof. 1o

-50. The net hod of cl ai \mm rotein k| nase C inhibitor
e 0 TR rerns

-((2"-ethoxy)-3"" (04" - (N, N-di-net hyl am no) but ane) - bis- (3, 3' -
indolyl)]-1(H-pyrrole-2,5-dione or its acid salt.

(S)-3,4-[N, N'-1,1-((2"-éthoxy)-3"(0)-4"-(NN-dimethylamino)-butane)-bis-(3,3'-

indoly1)}-1(H)-pyrrole-2,5-dione or its acid salt.



