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TREATMENT OF SKI N DI SORDERS BACKGROUND OF THE I NVENTION 5 This invention
rel ates twadeswovexst nent of skin disorders, including amea/eswdos/dibrosuti sm
and for conditioning the skin using conpositions containing small

nol ecul es. In view of the vast nunber of skin disorders diagnosed to date,
a |l arge anount of research has been conducted regarding the treatnent of
such di sorders. Although 10 many skin disorders are not considered
dangerous, if left untreated irreversible physical scarring can result.
There are a nunber of treatnments known to alleviate the synptons of skin
di sorders, and include oral, intravenous, and topical delivery of
conpositions containing active agents, as well as _surqgical procedures such

as | aser therapy. 15 HowdSErQF siitiR-OxddDRA DERIYATIYESIN n unpl easant si de
effects, tend to be suppr esﬁiéﬁ\g tJﬁ%Fg@q [9!@:@5{!5&?%8 are costly, and/or

tend to worsen the disorder. XISt continued need in the art for
alternative nethods of alleviating the synptons and/or resolving skin

di sorders and for conditioning the skin. 20 SUMVARY OF THE | NVENTION I n one
aspect, the BAG&GR@HN@@HGH& INENGEONf treating skin disorders

ncluchng et chgh SELAY AR 0R A PR Sy SRIORL AL o °
383?568237@@}1%%2%%% %ﬂ%&léticfrﬁ’ﬁﬁi% akih usfiig BhapbdtioPcddtaining smaR 25 | WO
molecules.
In view of the vast number of skin disorders diagnosed to date, a large amount
of research has been conducted regarding the treatment of such disorders. Although
10  many skin disorders are not considered dangerous, if left untreated irreversible
physical scarring can result.
There are a number of treatments known to alleviate the symptoms of skin
disorders, and include oral, intravenous, and topical delivery of compositions
containing active agents, as well as surgical procedures such as laser therapy.
15  However, such treatments may result in unpleasant side effects, tend to be suppressive
rather than curative, are costly, and/or tend to worsen the disorder.

There exists a continued need in the art for alternative methods of alleviating

the symptoms and/or resolving skin disorders and for conditioning the skin.

20 SUMMARY OF THE INVENTION
In one aspect, the invention provides methods of treating skin disorders
including the step of delivering to a mammal a composition containing a compound of
formula I, or tautomers thereof, and a physiologically compatible carrier, wherein

formulaIis:

R! R2
RE
( ) Q'
N
4 \
R R3

25 \



-2 In a further aspect, the invention provides a nethod of treating acne
including the step of delivering to a mammal a conposition containing a

conpound w0 foos/mwkz |. | n another aspect, the inventi orrqureszoasaasmimet hod
of treating hirsutism5 including the step of delivering to a mammal a
conposition containing a conpound of formula |I. In yet a further aspect,

the invention provides a nethod for conditioning the skin of a mammal,

whi ch includes the step of delivering to a marmal a conposition containing
a conmpound of formula I. 10 O her aspects and advantages of the present
invention are described further in the-follow ng detail ed description of
the preferred enbodi nents thereof. DETAILED DESCRI PTI ON OF THE | NVENTI ON
The present invention provides nethods of treating skin disorders including
15 del i vering to laafarthed aspeat.chpuwertiorprosidps # BieHtpdrldisapetiride srclpdipgl a |

[ [ . bly, .th | | ' '
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“tautonmer” ip meant to describe a conpound which can exist in nore 20 than
one isoneric state. The term"skin" is meant to describe the outer covering
of a mammalian f ommnothec hspdétnthe imvenkion pravides manetber of tatiagbieitins, derm s,
and subcut aneous, ti ssues. ypi.cal | t he skin cap include other co nent s
such as Rai rmFlblFl}qgéﬁ%gte%ﬁﬁd%%//\VgﬂPg l“b%/félﬁﬁ@?al §§°pﬁ9851{}81? e qom pr%lléagg?t 0

i ncl ude anyzghkghqisorder where a skin pore becones bl ocked and/or thereby
becones i nflaned. The term acne includes without Ilimitation superficial
acne, including chyetsfether hsfebiathednpapiohesqvidespanéthod &ir copditigningdlerd

pustul es; and_ deep acne, inc|udin eep | med nmodul es and pus-filled
cysts. Specikipef %@ﬁ@%nﬂﬁ‘f’{l éﬂé‘l‘%éﬂ‘q SE‘?H W&ﬁvmﬂg thaern?fB{naP? f‘r‘?rfl%lmt“gl, acne
vul gari s, acyg, WR,20%4}9027 3 RERLHS2003/ 019791

10 Other aspects and advantages of the present invention are described further in

the following detailed description of the preferred embodiments thereof.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides methods of treating skin disorders including

15  delivering to a mammal a composition comprising a compound of formula I'in a
regimen.

Preferably, the mammalian patient treated according to the present invention is
a human, and more preferably a female.

The term “tautomer” is meant to describe a compound which can exist in more

20  than one isomeric state.

The term “skin” is meant to describe the outer covering of a mammalian form
including, without limitation, the epidermis, dermis, and subcutaneous tissues.
Typically, the skin can include other components such as hair follicles and sweat
glands.

25 The term “acne” is meant to include any skin disorder where a skin pore
becomes blocked and/or thereby becomes inflamed. The term acne includes without
limitation superficial acne, including comedones, inflamed papules, superficial cysts,
and pustules; and deep acne, including deep inflamed modules and pus-filled cysts.

Specific acne conditions can include, but are not limited to, acne vulgaris, acne



-3 conedo, papul ar acne, prenenstrual acne, preadol escent acne, acne
venenata, acne cosnetica, ponmade acne, acne detergi cans, acne excoriee,

gr am negawniov@mo4emnez7 acne rosacea, pseudofolliculitis badraesodsalibiscul itis,
perioral dermatitis, and hiddradenitis suppurativa. 5 The term "hirsutisnf
is neant to describe a skin disorder where an overgrowh of hair growth is
observed in areas of the body which are not normally subject to excessive
hair growh. A nunber of skin disorders can be treated according to the

met hods of the present invention and include skin disorders of the hair
follicles and sebaceous glands. 10 Pref-érably, skin disorders such as acne
and hirsutism anong others, can be treated according to the present
invention. Other skin disorders can include dry/chapped skin, seboria,

psori asis, ovomedoppauila aciie)pranpnsivdl gang, prearielesegnleacye, Fo8p VeReaat #dt he skin
agai nst the effects of _environ al. conditions.. 1 . no eful in
the Met hods GFMEHER BOURAE Pl £ er%ﬁ%lgb‘?crl%%r?%?oﬁeﬁ’e& arr%ltlﬁg%tg% O#H?,ﬁagﬁ%r esent

i nvention inglude SagqselicuBybarbde, CANROMRASerikal UBEndtiisat dhilldralididtis
preparation OF whi'ch is described in US Patent No. 6,355,648 and

| nt er nat i onasuppPatagma. Publ i cati on No. WO 00/ 66555, and hereby 20

i ncorporated by reference, The, conpounds of.forpmula | . .have the structure:
RLRR R5Q N R4 Th%teffﬁg g}fS‘Wf?E} &F H{éam&?%ﬁ??&bﬁf SgllFJ‘eCﬁ%Oé?‘eéfc‘Ylée&e 1 8¥ﬁr%’i9@;tgr oup

consi sting Ofe ki Qb&kﬂk is obYodd inuhed & |t}lfeygody which are not normally subject to
excessive hair growth.

A number of skin disorders can be treated according to the methods of the
present invention and include skin disorders of the hair follicles and sebaceous glands.

10  Preferably, skin disorders such as acne and hirsutism, among others, can be treated
according to the present invention.

Other skin disorders can include dry/chapped skin, seboria, psoriasis, or
alopecia. The invention is also useful for treating the skin against the effects of
environmental conditions.

15
L Compounds Useful in the Methods of the Invention

In one embodiment, the methods of the present invention include the delivery
of compounds of the formula I, the preparation of which is described in US Patent No.
6,355,648 and International Patent Publication No. WO 00/66555, and hereby

20  incorporated by reference. The compounds of formula I have the structure:

R' R2
R®
( ) Q'
N
4 \
R R3

wherein:
R! and R? are selected from the group consisting of H, alkyl, substituted alkyl,
OH, O(alkyl), O(substituted alkyl), O(Acetyl), aryl, substituted aryl, heterocyclic ring,
25  substituted heterocyclic ring, alkylaryl, substituted alkylaryl, alkylheteroaryl,



OH, O al kyl), Q(substituted al kyl), O(Acetyl), aryl, substituted aryl,

het erocyclic ring, 25 substituted heterocyclic ring, alkylaryl, substituted
al kyl aryl woedokybdoet7er oaryl , WO 2004/ 000227 PCT/ US2003/ 0IPEANS20034019791
substituted al kyl heteroaryl, 1-propynyl, substituted 1-propynyl,
3-propynyl, and substituted 3-propynyl; or RlL and R2 are joined to forma
ring selected fromthe group consisting of -CH2(CH2)" CHz-,

- CH2CH2C( CH3) 2CH2CH2-, - Q(CH2) nCH2-, -Q(CH2) pO, 5 - CH2CH2OCH2CHZ-,

- CH2CH2N( H) CH2CH2-, and - CH2CH2N( al kyl ) CH2CH2-; mis an integer from1l to
4; nis an integer froml to 5 pis amd4nteger froml to 4; or RL and R2
forma double bond to C(CH3)2, C(cycloalkyl), 0, or 10 C(cycloether); R3
is selected fromthe group consisting of H OH NH2, ClL to C6 _al kyl,

substit uted mbstlmtetd&lwlkgtbrom J-progpnya) suéﬁyutedécmgpmym%nrowxloaréa al keny! ,
al kynyl , SUbShql tu%fie? al k and CORA; RA is selected fromthe group
consi sting of" B* l’kyl substituted C1 to 15 C3 alkyl, Cl to C3
al koxy, substitut @pRCQ-n& R? Q%Jé’ihg&ﬁmyfonga 2 s@ﬁcﬁ%ﬂ‘ff&h@tﬁéﬁrou@éﬂsmﬁﬂ@&ﬂl tuted
Cl to C3 amnoal kyl; R4 is sélected fromthe group consisting of H,

hal ogen, ON, -GHXCHG),Cih- CEH,6HYG(CH 131G Hout- O4CBY(FL.esO4CRyO-.C1 to Cb

al koxy, substitu C6 ubstituted
Cl to 06 ani r%%ﬁé@%’%dfﬁs %ﬁéﬁfﬁﬁé‘%ﬁe’&n e?%i @%ﬁkﬁiﬁ‘é’ @ﬁf&r@ of a), b)
and c): a) a sub tut Q4S8 alng having the structure: Y Xr~ Z X is
sel ected fromtheﬁ%irsc?ﬂﬁﬁ%%nm sti n% of halogen, OH, CN, Cl to C3 alkyl,
substituted Cl tonGBamikeder fich t o L3 al koxy, substituted Cl to C3 al koxy,
Cl to C3 25 thioalkyl, substituted C1 to C3 thioal kyl, S(O al kyl,

S(O) 2al kyl, Cl toPdsamkiteasafeyy 1 to 4;

or R! and R? form a double bond to C(CHs),, C(cycloalkyl), O, or

10 C(cycloether);
R? is selected from the group consisting of H, OH, NH,, C; to Cg alkyl,

substituted C; to Cg alkyl, Cs to Cg alkenyl, substituted Cs to Cg alkenyl, alkynyl,
substituted alkynyl, and COR%;
R* is selected from the group consisting of H, C; to Cj alkyl, substituted C; to
15 Cjalkyl, C; to Cs alkoxy, substituted C; to C3 alkoxy, Ci to C3 aminoalkyl, and
substituted C; to C3 aminoalkyl;
R* is selected from the group consisting of H, halogen, CN, NH,, C; to Cg
alkyl, substituted C; to C alkyl, C; to Cs alkoxy, substituted C; to Cg4 alkoxy, C; to Ce

aminoalkyl, and substituted C; to Cs aminoalkyl;

20 R’ is selected from the group consisting of a), b) and c):
a) a substituted benzene ring having the structure:
Y,

x{}\}

X is selected from the group consisting of halogen, OH, CN, C; to C3
alkyl, substituted C; to C; alkyl, C; to Cs alkoxy, substituted C; to C; alkoxy, C; to Cs
25 thioalkyl, substituted C; to C; thioalkyl, S(O)alkyl, S(O),alkyl, C; to C; aminoalkyl,
substituted C; to C3 aminoalkyl, NO,, C; to Cs perfluoroalkyl, substituted C; to C3

perfluoroalkyl, 5 or 6 membered heterocyclic ring comprising 1 to 3 heteroatoms,



substituted C1 to C3 am noal kyl, NO2, Cl1 to C3 perfluoroal kyl, substituted
Cl to C3 perfluoroalkyl, 5 or 6 nenbered heterocyclic ring conprising 1 to
3 het er oawon®p4/M022004/ 000227 PCT/ US2003/ 019791 -5 CONHET/G3MEA)19GNHNHOH,
CNH2NOH, CNHNOH, CORB, CSRB, OCORB, and NRCCORB; RB is selected fromthe
group consisting of H C 1 to C3 alkyl, substituted C1 to C3 al kyl, aryl,
substituted aryl, ClL to C3 al koxy, substituted Cl1 to C3 5 alkoxy, Cl1 to C3
am noal kyl, and substituted Cl to C3 amnoalkyl; RCis H Cl to C3 al kyl,
or substituted Cl to C3 alkyl; Y and Z are independently selected fromthe
group consisting of H  halogen, CN, NO2,5-ClL to C3 al koxy, substituted Cl
to C3 alkoxy, Cl1 to C4 alkyl, substituted Cl1 to &4 alkyl, Cl1 to C3

thioal kyl, and substituted Cl to C3 thioal kyl; 10&% g five or six nenbered
het erocycl i c CONF, E8hBH, SNEENHOH CNELNOH HeNBNGIH JrgRs - 3R 1. CORo pridh e

gr oup consisi\]:!fgg 8.0, S, SO S and NR6 and having one or two

i ndependent t1tuents fromthe group consisting of H halogen, CN,  NOZ,

Cl to C4 alkyl, substi Rétiegkl&eted RorAh@bioMp cortslsting o€BI, @, koY allglybsti tuted ClL
to C3 alkoxy, Cl to C3 am noal kyl, substituted Cl1 to C3 am noal kyl, CORD,

CSRB, and 15sMNREOGRIC: RO aky, anbisubstiutedbargB Galtk {h alkoupsubstitiisd Cclo Lo C3

| kyl, |, bst it d. |, CLt k : bstituted C1 to C3
ooy, A ST R, 8 B R LR eI o ot
Cl to C3 alkyl, or sub€ifut eqdtdd; 41RyC3r alvkiituted®, BC;iadkyt, Cl1 to C3 al kyl,

substituted Cl to C3 alkyl, or Cl to ¢4CQ2al kyl; or c) an i ndol -4-yl,
i ndol - 7-yl or benzo- 2- tthamwipherendaperdantly wblected froguthd gravpicensisting ofgl.i onal | y

Substl Luted by LR NG, B Sy vo Rk S5 S L L5 G Ou Conor st
25 and CF3; Q@hdhifuted CNR/ €, AlkyICBBROE thioalkyl, and substituted C; to Cs thioalkyl;

10 b) a five or six membered heterocyclic ring comprising 1, 2, or 3
heteroatoms selected from the group consisting of O, S, SO, SO, and NR® and having
one or two independent substituents from the group consisting of H, halogen, CN,
NO,, C; to Cy4 alkyl, substituted C; to C4 alkyl, C; to Cs alkoxy, substituted C; to C3
alkoxy, C; to C; aminoalkyl, substituted C; to C3 aminoalkyl, CORP, CSRP, and

15 NR®COR®;

RPis H, NH,, C; to Cs alkyl, substituted C; to Cs alkyl, aryl,
substituted aryl, C; to C; alkoxy, substituted C; to C3 alkoxy, C; to C3 aminoalkyl, or
substituted C; to C3 aminoalkyl;

REis H, C; to C; alkyl, or substituted C; to Cs alkyl;

20 RS is H, C; to Cs alkyl, substituted C; to Cj alkyl, or C; to C4COsalkyl;
or

c) an indol-4-yl, indol-7-yl or benzo-2-thiophene moiety, wherein said
moiety is optionally substituted by from 1 to 3 substituents selected from the group
consisting of halogen, alkyl, substituted alkyl, CN, NO,, alkoxy, substituted alkoxy,

25  and CFj3;

Q1 is S, NR’, or CR*R’;
R’ is selected from the group consisting of CN, C; to C¢ alkyl, substituted C;
to Cg alkyl, Cs to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl,



R7 is selected fromthe group consisting of CN, Cl1 to C6 al kyl, substituted
Cl to C6 alkyl, C3 to C3 cycloal kyl, substituted C3 to C8 cycl oal kyl,

aryl, subwa tont/@d2zr yl , WO 2004/ 000227 PCT/ US2003/ 01979 PCTHés2hestap™eycl i C
ring, substituted heterocyclic ring, acyl, substituted acyl, aroyl,
substituted aroyl, SO2CF3, OR11l, and NR11R12; R8 and RO are independent
substituents selected fromthe group consisting of H, alkyl, substituted
al kyl, acyl, substituted acyl, aroyl, substituted aroyl, C3 to C8 5

cycl oal kyl, substituted C3 to C8 cycloal kyl, aryl, substituted aryl,
heterocyclic ring, substituted heterocyéFic ring, NO2, CN, and CO2R10; R10
is Cl to C3 alkyl or substituted Cl1 to C3 al kyl; or CR8BR9 conprise a siXx
menbered ring having the structure: O 0 CH3 X 0 CH3 0 10 R11 and R12
are i ndependettrbgyclieriegs sstitntedbetsrocyeleming eaxl stbishigteskacs, agyley| |

substituted al kyl, .aryl, tihtute mbj2 heterocyclic ring, substituted
het erocycl i c,suL’?tﬁBf,ed_aé% 438938‘?,3{)& ﬁngl aci}l ; aroyl, substituted aroyl,

sul fonyl, and subgt jidik®sle sttlebemtehs subktiemb asleae®Hbinht kioupcosyistaly o sal t,
tautomer, netabolite, or prodiug thereof. In sonme enbodinents, R8 and RO

are sel ect edHfalkyh substigutesiadistlj aayt, substituted acylrpsem stubstiftted a1, Q1Gey 1 s. In

one enbo%l necr;}cloahgfl,ts% stﬁgtgg %l; r%gl C?I:ycflgarllrcrylﬂ e?ryf, :subsﬁ%utelz? ar}Fl\)l, %tero%}cl:lgc rliqng,
substituted heterocyclic ring, NO,, CN, and CO,R'?:
R is C, to Cs alkyl or substituted C; to Cs alkyl;

or CR®R® comprise a six membered ring having the structure:

O
% Q  CH,
o CHs
0O
10 R and R'? are independently selected from the group consisting of H, alkyl,

substituted alkyl, aryl, substituted aryl, heterocyclic ring, substituted heterocyclic ring,
acyl, substituted acyl, aroyl, substituted aroyl, sulfonyl, and substituted sulfonyl;
or a pharmaceutically acceptable salt, tautomer, metabolite, or prodrug thereof.

In some embodiments, R® and R® are selected from among substituted or

15  unsubstituted C-Cg alkyls.

In one embodiment, in the compound of formula I:

R R2
RS
( ) Q'
N
4 \
R R®

I
R! and R? are alkyl or substituted alkyl; R® is H; R" and R" are independently

selected from the group consisting of H, alkyl, substituted alkyl, aryl, substituted aryl,
20  heterocyclic ring, substituted heterocyclic ring, acyl, substituted acyl, aroyl,

substituted aroyl, sulfonyl, and substituted sulfonyl; the other substituents are as



| Rl and R2 are alkyl or substituted alkyl; R3is H Rl1l and R12 are

i ndependently selected fromthe group consisting of H, alkyl, substituted
al kyl , arwo 208utweeizt uted aryl, 20 heterocyclic ring, sHEIVTI20038d9791

het erocyclic ring, acyl, substituted acyl, aroyl, substituted aroyl,

sul fonyl, and substituted sulfonyl; the other substituents are as WO

2004/ 000227 PCT/ US2003/019791 -7 defined above, and a pharmaceutically
acceptable salt, tautomer, netabolite, or prodrug thereof. In another
enbodi ment, in conmpound of formulal: RLRR RSO QL N R4AR3 | 5RILl and
R2 are joined to forma ring selected frdmthe group consisting of
-CH2(CH2) "CH2-, -CH2CH2C(CH3) 2CH2CH2-, -Q(CH2) nCH2-, -Q(CH2) pO-,

- CH2CH2OCH2CH2-, - CH2CH2N( H) CH2CH2-, ‘and - CH2CH2N( al kyl ) CH2CH2-. In sone
embodi nent s, definedrabaye, Bad ap puticelly acceptablg salhdawRBISH RO Of he
conmpound of f%%nul | ,.when R1 and R2 are joined to formaring, R3is H
R8 and R9 arBrlﬁﬁgﬁgﬁggnt substituents selected fromthe group consisting
of H Cl to C6 al kyinotisdRefbbdivicad ifdompoth #Hbyhula €3 to C8 cycl oal kyl,
substituted C3 to C8 cycloal kyl, aryl, substituted aryl, heterocyclic ring,
substituted heterocyclic ring, N2, CN, arif RL2R10; and the other
substituents are as defined 15 abeyve; armaceutically acceptable
salt, tautomer, netabolite, or prodr . 1ln a further enbodi nent,
in the conpound of formula I, R3 is S & NR7; R7 is selected from
the group consisting of CN, C1 to C6 l\{substituted Cl to Co6 alkyl, C3
to C8 cycloal kyl, substituted C3 to cycl ot kyl, aryl, substituted aryl,
het erocyclic ring, substituted heterocyc&ic ring, acyl, substituted acyl,
aroyl ,

5 R! and R? are joined to form a ring selected from the group consisting of
-CH,(CH,),,CH,-, -CH,CH,C(CH3),CH;CH;-, -O(CH2)mCH,-, -O(CHy),,0-,
-CH2CH20CH2CH2-, -CH2CH2N(H)CH2CH2-, and —CHzCHzN(&lkYDCHzCHz-. In

)

2

some embodiments, the ring has the structure

10 In one embodiment of the compound of formula I, when R! and R? are joined
to form a ring, R? is H; R® and R? are independent substituents selected from the
group consisting of H, C; to Cs alkyl, substituted C; to Cg alkyl, C; to Cs cycloalkyl,
substituted C3 to Cg cycloalkyl, aryl, substituted aryl, heterocyclic ring, substituted
heterocyclic ring, NO,, CN, and CO,R!: and the other substituents are as defined

15  above; or a pharmaceutically acceptable salt, tautomer, metabolite, or prodrug thereof.

In a further embodiment, in the compound of formula I, RPisH; Q1 isSor
NR’: R’ is selected from the group consisting of CN, C; to C alkyl, substituted C; to
Cs alkyl, Cs to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl,
heterocyclic ring, substituted heterocyclic ring, acyl, substituted acyl, aroyl,

20  substituted aroyl, SO,CFs, OR' and NR''R'%; R!! and R'? are independently selected
from the group consisting of H, alkyl, substituted alkyl, aryl, substituted aryl,
heterocyclic ring, substituted heterocyclic ring, acyl, substituted acyl, aroyl,
substituted aroyl, sulfonyl, and substituted sulfonyl; or a pharmaceutically acceptable

salt, tautomer, metabolite, or prodrug thereof.



20 substituted aroyl, SOQ2CF3, OR11l, and NR11R12; R11l and R12 are
i ndependently selected fromthe group consisting of H alkyl, substituted
al kyl , arwo 208utweizt uted aryl, heterocyclic ring, substrdisedodmapmiocyclic
ring, acyl, substituted acyl, aroyl, substituted aroyl, sulfonyl, and
substituted sulfonyl; or a pharmaceutically acceptable salt, tautoner,
netabolite, or prodrug thereof. WO 2004/000227 PCT/ US2003/019791 1In a
further enbodi ment the conmpound is of fornmula I1: RS O-N FN ORh 1 |1
wherein: Rl1l is selected fromthe group consisting of H acyl, substituted
acyl, aroyl, 5 substituted aroyl, sulforfl, and substituted sulfonyl; R5
is (i), (ii), or (iii): (i) a substituted benzene ring having the
structure: X 3 4" Y5-\ wherein: 10 X is selected fromthe group
consi sting of hal byefurthenembopipent thegsmpoundanehfryula IESNHa1ky 1,
CON(al I cyl)2, CSN(al kyl)2, CNHNHOH, CNH2NOH, Cl1 to C3 al koxy, Cl to C3
al kyl, N2, ClL to C3 perfluoroal kyl, 5 enbey ed heterocyclic ring
conprising 1 to 3 heteroatons, angd Cl to ioalkyl; Y is selected from
R ClL to 15 C3 alkoxy, Cl to 4

the group consisting of H hal ogB
allcyl, and C1 to C3 thioal kyl; (ii Qbered ring having the
structure: Y \- wherein: N \OR“

wherein:
R is selected from the group consisting of H, acyl, substituted acyl, aroyl,
5  substituted aroyl, sulfonyl, and substituted sulfonyl;
R’ is (i), (ii), or (iii):

@A) a substituted benzene ring having the structure:
X
3!
4=
Y= |
5N
wherein:
10 X is selected from the group consisting of halogen, CN, CONHa,,

CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, CNHNHOH,
CNH,NOH, C; to C; alkoxy, C; to Cs alkyl, NO,, C; to C3 perfluoroalkyl, 5
membered heterocyclic ring comprising 1 to 3 heteroatoms, and C; to Cs thioalkyl;
Y is selected from the group consisting of H, halogen, CN, NO,, C; to
15  Csalkoxy, C; to C4 alkyl, and C; to Cs thioalkyl;

(i) a five membered ring having the structure:

X
y—LC 3
U\,/\J_,_,
wherein:
Uis O, S, or NR®;
20 Ris H, C; to C3 alkyl, or C; to C4 COsalkyl;



Uis O S, or NR6; 20 R6 is H Cl to C3 alkyl, or C1 to C4 C02al kyl; WO
2004/ 000227 PCT/ US2003/019791 -9 X is selected fromthe group consisting
of hal ogew0 Wby/ome, CONH2, CNHNHOH, CNH2NOH, CSNH2, CoNHaldeyés/01C8NHalky1,
CON(al kyl)2, CSN(alkyl)2, ClL to C3 alkyl, and C1 to C3 al koxy; Y' is
selected fromthe group consisting of H F, and Cl1 to C4 alkyl; or 5 (iii)
a six nenbered ring having the structure: X N wherein: Xl is N or CX2; X2
i s hal ogen, CN, CONH2, CSNH2, CONHal kyl, CSNHalkyl, 10 CON(al kyl) 2,

CSN(al kyl')2 or NO2; or a pharnaceutically acceptable salt, tautoner,

met abolite, or prodrug thereof. Preferaffly, R5 is the five menbered ring
(iit) and Uis 0 or S. In yet another enbodi nent, the conpound is of formul a

[11: RS RNNOCN IIl 15 wherein: R5 is (i), (|| , or (i
substituted benzene ri /g ihsplecivs from the grown genrsistingof halog@,Q?N @q( O3, CQR)H& ei n:
CNHNHOH, CNH,NOH, CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),,
CSN(alkyl),, C; to C; alkyl, and C; to C3 alkoxy;
Y’ is selected from the group consisting of H, F, and C; to C4 alkyl; or

5 (iii)  a six membered ring having the structure:
X‘I
]
N
wherein:

X! is N or CX%
X is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
10 CON(alkyl),, CSN(alkyl), or NOy;
or a pharmaceutically acceptable salt, tautomer, metabolite, or prodrug thereof.
Preferably, R’ is the five membered ring (ii) and U is O or S.

In yet another embodiment, the compound is of formula III:

R5
—N
N oN
H
111
15  wherein:
R’ is (i), (ii), or (iii):
(1) a substituted benzene ring having the structure:
X
3I
4 =
Y|
AN

wherein:

20 X is selected from the group consisting of halogen, CN, CONH,,



20 X is selected fromthe group consisting of hal ogen, CN, CONH2, WO

2004/ 000227 PCT/ US2003/ 019791 -10 CSNH2, CONHal kyl, CSNHal kyl ,

CON( al kyl W, 20€800247kyl ) 2, CNHNCH, Cl to C3 al koxy, Cl trReT1dx286301b791NO2, Cl
to C3 perfluoroal kyl, 5 nmenbered heterocyclic ring conprising 1 to 3

het eroatons, and Cl1 to C3 thioalkyl; Y is selected fromthe group
consisting of H halogen, CN, N2, Cl1 to 5 C3 alkoxy, Cl to &4 al kyl, and
Cl to C3 thioalkyl; (ii) a five nmenbered ring having the structure: X
wherein: Uis O S, or NR6; 10 R6 is H Cl to C3 alkyl, or Cl to 4

CRal kyl ; X' is selected fromthe group-&bnsisting of hal ogen, CN, NO2,
CONH2, CSNH2, CONHal kyl CSNHaIkyI CON(al kyl )2, CSN(al kyl)2, C1 to C3

al kyl, and C1 to C3 al kox Y is selected from the ou con3|st| ng of H,
F and’ C1 1o CINHbKGDNFIS ESNHAIYL & G et er g NDID G ra Cs

Conbl kyl . CHRET RIS O Ao BORA T o DA PR o BeBRER pERtoc i g SN

phar maceut i cgjphpti %Fmﬁﬁét@ro‘aﬁhﬁs ah@ O} QY thigwityabol i te, or prodrug t her eof .
Preferably, R5is the five menber ed ring (ii) and Uis or

VO
2004/ 000227 PCT/ USZOOBNO&QGI%ed from tllﬂg@up@onmgrngeﬁ%dxahagm, CNhT&O@&rﬁ@und is

of formila T4 kD& c, alkyl, and C, to Cs thioalkyl;
(i)  a five membered ring havmg the structure:
- r x
U\/\
N
wherein:
Uis O, S, or NRG;
10 R®is H, C; to C3 alkyl, or C to C4 COsalkyl;
X is selected from the group consisting of halogen, CN, NO,, CONH;,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),;, CSN(alkyl),, C; to C; alkyl, and C,
to C3 alkoxy;
Y’ is selected from the group consisting of H, F and C; to C,4 alkyl; or
15 (iii)  a six membered ring having the structure:

X!
YN
Nx
ff
wherein:
X' is N or CX%
X? is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
20  CON(alkyl),, CSN(alkyl), or NOg;
or a pharmaceutically acceptable salt, tautomer, metabolite, or prodrug thereof.

Preferably, R’ is the five membered ring (ii) and U is O or S.



RNCN HIV wherein: R8 is selected fromthe group consisting of H,
CO2R10, acyl, substituted acyl, 5 aroyl, substituted aroyl, alkyl,
substi t ut e mbkgdo27and CN; R10 is Cl to C3 al kyl; R5 i di/gs20¢3a1y7910r
(iii): (i) a substituted benzene ring having the structure: X 4' Y- 5
10 wherein: X is selected fromthe group consisting of hal ogen, CN, CONH2,
CSNH2, CONHal kyl, CSNHalkyl, CON(allcyl)2, CSN(al kyl)2, CNHNOH Cl to C3
al koxy, Cl to C3 alkyl, NO2, Cl to C3 perfluoroal kyl, 5 nenbered
heterocyclic ring conprising 1 to 3 heteroatons, and Cl to C3 thioal kyl;
15 Y is selected fromthe group consistirhl of H halogen, CN, NO2, Cl to
C3 al koxy, Cl to C4 alkyl, and C1 to C3 thioalkyl; (ii) a five nmenbered
ring having the structure: X Y wherein: 20 Uis S, or NR6; WO
2004/ 000227 PCT/ Uspafishen grigedimentythggompopnd @Pftf@mt%agf 'kyl, or Cl to C4
CQ2al kyl; X is selected fromthe group consjsting of halogen, CN, NO2,
CONH2, CSNH2, CONHal 'yl , CSNHal kyl , CO\I()Z, CSN(al kyl)2, C1L to C3

al kyl, and Cl1

RB

CN

wherein:
R3 is selected from the group consisting of H, CO,R", acyl, substituted acyl,
5  aroyl, substituted aroyl, alkyl, substituted alkyl, and CN;

R s C; to C; alkyl;
R’ is (i), (ii), or (iii):
)] a substituted benzene ring having the structure:
X
3|
4
Y= |
5N
10 wherein:

X is selected from the group consisting of halogen, CN, CONH,,
CSNH,, CONHalky!l, CSNHalkyl, CON(alkyl),, CSN(alkyl),, CNHNOH, C; to C3
alkoxy, C; to Cs alkyl, NO,, C; to C; perfluoroalkyl, 5 membered heterocyclic ring
comprising 1 to 3 heteroatoms, and C; to Cs thioalkyl;
15 Y is selected from the group consisting of H, halogen, CN, NO,, C; to
C; alkoxy, C; to Cy4 alkyl, and C; to Cs thioalkyl;

@ii)  afive membered ring having the structure:

y— =
2,
wherein:

20 Uis O, S, or NR®:



to C3 alkoxy; 5 Y is selected fromthe group consisting of H F and Cl1 to
4 alkyl; (iii) a six nmenbered ring having the structure: X N wherein:
X1 is N owoxa4/000027X2 i s hal ogen, CN, CONH2, CSNH2, CONHudTkys2003@GMdal Kyl ,
CON(al lcyl)2, CSN(al kyl)2 or NO2; or a pharmaceutically acceptable salt,
tautomer, netabolite, or prodrug thereof. Preferably, R5 is the
five-nmenbered ring (ii) and Uis O or S. In another enbodi nent, the
conmpound is of formula V: R5 o NNO2 H 15V R5is (i), (ii), or (iii):
(i) a substituted benzene ring having the structure: X 63 4 Y 5
wher ei n: 20 WO 2004/ 000227 PCT/ US2003/ 019791 -13 X is selected fromthe
group consisting of hal ogen, CN, CONH2, CSNH2, CONHal kyl, CSNHal kyl ,
CON( al kyl )2, CSN(al kyl)%, CNHNOH, Cl to C3 alkoxy, ClL to C3 alkyl, NO2, Cil1
to C3 perfluoroal kyl, B’ ieibereddldr ocyctoile ¢Pmgkyl;

X is selected from the group consisting of halogen, CN, NO,, CONHb,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, C; to Cs alkyl, and C;
to Cs alkoxy;
5 Y’ is selected from the group consisting of H, F and C; to C4 alkyl;

(ili)  a six membered ring having the structure:
1

(/X|

N
wherein:
X!is N or CX%;
10 X?is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,

CON(alkyl),, CSN(alkyl), or NO»;
or a pharmaceutically acceptable salt, tautomer, metabolite, or prodrug thereof.
Preferably, R is the five-membered ring (i) and U is O or S.

In another embodiment, the compound is of formula V:

RS
N NO,
H
15 \Y%
R’ is (i), (ii), or (iii):
@) a substituted benzene ring having the structure:
X
3!
4 =
Y= |
SN
wherein:

20



conprising 1 to 3 heteroatons, and Cl to C3 thioalkyl; 5 Y is selected from
the group consisting of H halogen, CN, NO2, Cl to C3 alkoxy, Cl to C4

al kyl , andoCbot/ao t hi oal kyl; (ii) a five nenbered ri ngpdrans2nas/tibmi
structure: X Y, 6 wherein: 10 Uis 0, S, or NR6; R6is H Cl to C3

al kyl, or Cl1 to C4 O02al kyl; X is selected fromthe group consisting of
hal ogen, CN, NO2, CONH2, CSNH2, CONHal kyl, CSNHalkyl, CON(allcyl) 2,
CSN(al kyl)2, Cl1L to C3 alkyl, and C1 to C3 alkoxy; 15 Y' is selected from
the group consisting of HH F, and C1 to C4 alkyl; (iii) a six nmenbered
ring having the structure: XI N whereinl3- X1l is Nor CX2; 20 X2 is

hal ogen, CN, CONH2, CSNH2, CONHal kyl, CSNHalkyl, CON(al kyl)2, CSN(al kyl)2
or NO2; or a pharmaceuti cal | y accept abl e salt, tautomer, netabolite, or
prodrug thereof. PrefSnasslsstedmBomdhy group cousisiagtos helggen, faV.(G@)Hand U is 0

or S. VO Zoo(éélggg%NﬁCﬁéyﬁJ%Sq\?ﬁél%ylg %(afkyﬁz,ldhﬂ@ kyﬁ %ﬁﬁﬁm qb '@nt the

conpound is

ghl( gr ophenDyl alﬁcmyr @L weL afexw; &, & € pffluodalidt, 2 hdmbdred Héterdeyclic ring
: hydr o

t h| oxospl r o[oz;ymﬂlfmht@d:aﬁ@e?J hetgroatogtd} amtio] fo-G thigaliydnzoni tri | e,

hydr o- 2' -

t h| 0X0S pgr o[ cycl ohexany- ig sefectqdsfrpm the group consisfing of i, Balegsi CA00P (HitP e,
3-(1,2 C; alkoxy, C; to C4 alk %/1 and C; to C; thioalkyl;
Di hydro 2-thi oxospl ro[ cycl ohexane-1, 3-[ 3H| i ndol] 5-yl)-5-fl uorobenzonitrile
, 4- (i) a five membered ring havmg the structure:

vy " ’\

U\/\_,—‘J
wherein:
10 Uis O, S, or NR;

R® is H, C; to C; alkyl, or C; to C4 COsalkyl;

X is selected from the group consisting of halogen, CN, NO,, CONH,,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, C; to C; alkyl, and C,
to Cs alkoxy;

15 Y” is selected from the group consisting of H, F, and C; to C4 alkyl;
(ili)  a six membered ring having the structure:
X!
]
N
wherein:
x*is N or CX%
20 X2 is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,

CON(alkyl),, CSN(alkyl), or NOy;
or a pharmaceutically acceptable salt, tautomer, metabolite, or prodrug thereof.

Preferably, R’ is the five membered ring (ii) and U is O or S.



Met hyl - 5- (1, 2-di hydr o- 2-t hi oxospi ro[ cycl ohexane-1, 3-[3H] -i ndol ] -5-yl)-2-
t hi ophenet hi oam de,
5- (1, 2- D Wwodroo4/@ordti oxospi ro[ cycl opent ane- 1, 3-[ 3H] i ndol |rC3/8S2003/019791

yl)-1H pyrrol e-2-carbonitrile,
5- (1, 2- D hydr o- 2-t hi oxospi ro[ cycl ohexane- 1, 3-
Er)3l(—|]1i gdc[)): ]h g-yl )2 ib(tert- but oxycar bonyl ) -pyrrol e-2-carbonitrile,
: ydr o-
t hi oxospi ro[ cycl ohexane- 1, 3-[ 3H] i ndol ] - 5 yI )-1-Hpyrrole-2-carbonitrile,
5-(2'-
t hi oxospi ro[ cycl ohexane-1, 3"-[3H i ndol ] - 5 -yl)-1l-methyl-pyrrol e-2-carbonitr
ile, 5- (1,2-D hydro-2-thi OXOSpI ro {cyclopentane 1, 3 - [3 H indol] -5
_yl}-3 -t hi ophendesetswaiher pmbodiment, fhe compound is 5'-(3-
5-(1, 2-Di hyd hi.0 t 2 y!
2-'Ehi ophengcgg%)% hteﬁﬁ?sg)lrog"[y%%)%ﬁ)?ugﬂoﬁzﬁnﬁPQOIi%mHEﬂ% Spi r(of%%mﬂ{gxzane 1,3
[1ng[ 3 dl Indol ilnc%o%bi%%[’éljﬂl@lﬁ@oan@iBzfﬁlﬂhﬂ&bi]%'-@}v}bbﬁﬂoﬁitﬂ}b' }sppr-oligyebohexane- 1, 3-
i ndo -t hione
g ( 5250; hydém@spm[oxﬁglmxlal)‘f -y DgEnddhé’-11)3-th@phenegarbpnitrile, 3-(1,2-
yl z
5 {3) ol ot opRERGRS Zabiskisriiallohgragech ksl b Bugrobenopite 4-

3-B | - 5- hi 4-
(3,3-di et h§iﬁfe§*ﬂ1ﬁ5§%&%¥§%?‘m@’§d§”PWQ"“&@?@?‘3 e er 5. (3 20

met hoxy phenythjerheBettlioastidey 15-(1,23D thiyHyod2 -thi@kbspirdcy doentdrieehnd;[3H]indol}-5’-
3-(1, 2- D hydr

ohi oxospi 1 o] &@éﬁaﬁmﬁ@ -oprbonitelq, Sed S Pibydin-3-thioxespiplonenbianeid-e,
5-(1, 2-Di hyd 5 -
t hi( oxospi rg[ Lﬁ{c}ﬁl%e]x a%g 4 (t%rt buE)ﬂXP,caé ?I]YI)SP yrf%le g °8§}°r° Pﬁfﬂr?e(s:zg% %onl dro 2e
5-(3,4- Dfl ﬁmmb&mfyyc)lslpnmé—d;acﬂ%ﬂmdaﬂé-ﬂ)a I{[@bri}roledbbs}rb&@ﬂrl—]& i—(ﬁ one,

I - th I | oh -
g_ E ? (z:hDioLSdmggslggg[%yglglrl)elxragéﬁ%c [gH]elﬁ oq]eS’-yl:)S 1-met Iylr-]pyglrclle-Z ca.rbongtglleo r5]-e
thloxosplro[ Ve LRE rbonitrile,
5-(3-Chl oro- @’fﬁ?%?rf‘g%ﬁﬂe%"g’/ﬁ%f%g%%@ ekat%}ﬁlfdgf] ﬂ?ﬁndol] 2(1H) -t hi one,
5- ( 3- Chl or o- BropHedevacneriyd, FS(RiFDIbgy - Khma}ﬁlﬁr[dyc&ﬂeﬁfdhbn@[3]H]21(dblf|)5-tybl one,
5-(3,5- Difluorophenyl Ls pi ro[ cycl ohexane- Hll ndol ] -2(1H) -t hi one,
5- (1, 2- Di hydz-@mgphenecar onitrile, 5-(3-Fluoro- 4-methoxyp en )splro[cyclohexane 1,3-
t hi oxosp [ dol ro thio necar boni tri
Lo 505 0 DDA D033 P MR S iy R8Iy coné b
FI uor o- 4- ni t [pheY-AEPhHRbay,S-Qlre ro]-2=?th1b§ irB??b]]o Sitdd-1 BB AM@doy- (1, 2-
D| hydr o- 2-t hi oXospir o] cycl ohexane- 1, Hl i ndo - -2 furancafbonitril e,

-(3- Chlor &ryh)ewwwmqn@m éHatcamomleaybﬁza-qlmmmli1,32d1(hydrb|—3Hﬂmdqiné
-(2- Cnlor ‘8‘1p (pneen).gl}g 1 (9 d & lglro%ﬁeny?)n? me‘tﬁq)yl 1 i gl_hﬂydrodﬂ-l 1n(golé-%-th1|6qle,ti]-l one,

(3,3-dimethyl-2-thioxo-2,3-dihydro-1H-indol-5-yl)-2-furonitrile, 5-(3-

20  methoxyphenyl)-3,3-dimethyl-1,3-dihydro-2H-indole-2-thione, 3-(1,2-Dihydro-2-
thioxospiro[cyclohexane-1,3-[3H]indol]-5-yl)-4-fluorobenzonitrile, 5-(1,2-Dihydro-2-
thioxospiro[cyclohexane-1,3-[3H]indol]-5-y])-3-pyridinecarbonitrile, 5-(3,4-
Difluorophenyl)spiro[cyclohexane-1,3-[3H]indol]-2(1H)-thione, 5-(5-Chloro-2-
thienyl)spiro[cyclohexane-1,3-[3H]indol]-2(1H)-thione, 5~(1,2-Dihydro-2-

25  thioxospiro[cyclohexane-1,3-[3H]indol]-5-y1)-3-furancarbonitrile, 5-(3-Chloro-4-
fluorophenyl)spiro[cyclohexane-1,3-[3H]indol]-2(1H)-thione, 5-(3-Chloro-5-
fluorophenyl)spiro[cyclohexane-1,3-[3H]indol]-2(1H)-thione, 5-(3,5-
Difluorophenyl)spiro[cyclohexane-1,3-[3H]indol]-2(1H)-thione, 5-(1,2-Dihydro-2-
thioxospiro[cyclohexane-1,3-[3H]indol]-5-y1)-4-propyl-2-thiophenecarbonitrile, 5-(3-



5" - (4- Chl orophenyl ) spi ro[ cycl ohexane-1, 3"-[3Hindol]-2"(1"H)-thione, 5-(1
",2"-Di hydro-2"-thi oxospiro[ cycl ohexane-1,3 "-[3H]indol]-5"-yl)-4-nethyl-2-
t hi ophenewar osroaoei7l e, 5-(1 PCT/US2003/019791
", 2"-Di hydro-2"-thi oxospi ro[ cycl ohexane-1, 3"-[ 3H] i ndol ] -
5"-yl)-2-thi ophenecarbonitrile, 5"-(3-Fl uorophenyl)spiro[cycl ohexane-1,3 "-
3H indol]-2"(1 "H)-thione,

- (3- Hydr oxyphenyl ) spi ro[ cycl ohexane-1, 3-[ 3H i ndol] 10 2(1H)-t hi one,
-(3-chl orophenyl) -3, 3-di et hyl -1, 3-di hydr o- 2H i ndol e- 2-t hi one, 5-(4-
| uoro-3 -(trifluoromethyl)phenyl ) Spi rolicycl ohexane-1, 3 - [3 H indol]
2 (1 H-thione, 4-(1,2-D hydro-2-thioxospiro [cyclohexane-1, 3-[3H
ndol ] -5-yl)-2-fluorobenzonitrile, 5-(1,2-Di hydro-2-thioxospiro
cycl ohexaneFILwB) 4-PEH]phnnbd]>SP11’§E0y¢1))h@Kaheﬂ&@H]@doﬂrﬁ(éﬁhﬂh‘é‘%eaﬁtiéﬁrt rile,
3I(-|]3i E:jglo]r Ozﬁgp@rq-ﬂgﬁﬁggs%? 0 gycf%lh Jncylcg ?ﬁfﬁ( d%?] -y12) 21§1rancarbomtr11e 57-(3-
5- (3- Chl or opAgRYhIn e%lﬁh?f) {B&%%Bhﬂaﬁé-@}301[915[%@61%2&(131{3 -tHigid, isnql ] - 2- ani ne,
N-(Acetyl oxy) - 5" -(3-chlor ophenyl ) spi ro{c cl ohexane-1,
3H] i ndol ] - 2Chl”ara)1céxenyl)sp1ro[cyclohexane 1,3” ]indol]j- 2”(1”H)-th10ne

S S
- (4- Fl uor ophenyil.p, d§ [z%ﬁbﬂﬂﬁff $eldheXand- 3@]‘1[31H|_’]1h£|101]°-5( %rlgﬂ)-m@ﬂgrl-QXl me, 20

- (3, 4-di f1 uor dphenyl) spi ro[ cycl ohexane- 1, i ndol H) - one oxi ne,

- (3-net hoxﬂpds;ﬁmyéo)aﬁmmmﬂe;)ie(llha'ékhmrd 23—‘th1<[»3}dplmk¢@¢1ph@¢atlﬂ—lﬁ)" [8Hdindal] e,
3-ni troph | oh dol

gt S ngpheals Bty it R oA 35 5

3-(1',2"-Dih

[ c3(/cl ohex ane}ﬁ&ﬁ!n Ci% ]-34—!112 d)q;ﬁ'}/dng] 51%) Fl@@fo%gp l}elnﬁlgfpor&?‘ycg)or%e?%el_le?’ BH](%%?Q

[ cycl ohex@nea(1H)3hionk,35-t4- chlﬁﬂ)@h&:ny-lﬁS B(d’ik)tﬂyldxyldthydﬂ)-QHShdqlé )Z-th}one 5-(4-

net hyl - 2- t hi ophenecar bonitrile, piro &}cycl ohexane- [3. H indol]

-2' - (hydr ox¥lueir @ré)(trsﬂuowrpetbylopheaﬁlaw&%b gFanes I, 3[3H] mdol] 2(1H)-th10ne

4 ( Spi ro[cyc

> (hydr oxyi - %ﬁ%}. dgpl-?-t]?g)t«%#) Jhllélé%(r ape- I’1ﬂ3t [r311]1nd0g ()él -2- ﬂuorobenzomtnle
[ cycl ohexanesk; 3.pihlydtd-2- ek gmm}@wlmp@]nﬂoﬂw B 11 IHJOWT-Q-m e- |
-met hyl - 2-carbonitrile, 2058 0227 PCT/ US2003/ 019791 -16 5-(spiro
[cycl ohexaneﬂmmien{:@rquﬁrﬂ@ér(ﬁ Pziuorprﬁ;meﬁwwpheﬁwsmomcyohixaasepw-r ol e- 2-
car boni t

42 Spi  of Sy c T UREsaHE2 R ipaey G prophem AN G R ey s 1.3

t hi ophenecar llﬁc[dlj -$-amine, N- (Acetyloxy) -5°-(3- chlorophenyl?splro[cyclohexane 1,3°-
3- Fl uor o- N - hydr oxy- 5- (2" - ( hydr oxyarni no) spi r o[ cycl ohexane-
[3H]indol]-2"amine, 5°- (3 -Fluorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2*(1"H)-

[
5
5
F
.'
[
5-
[

U'IU'I(J'IU'IU'IU'IU'I'_'

one oxime, 5°~(2-Fluorophenyl)spiro{cyclohexane-1,3’-[3H]indol}-2’(1’H)-one
oxime, 5’-(4-Fluorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1’H)-one oxime,

20  5°-(3,4-difluorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1’H)-one oxime,
5°-(3-methoxyphenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1°H)-one oxime,
5°-(3-nitrophenyl)spiro[cyclohexane-1,3’-[3H]indol]}-2’(1°H)-one oxime,
5°-(3-cyanophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1°H)-one oxime,
3-(17,2’-Dihydro-2’-(hydroxyimino)spiro[cyclohexane-1,3’-[3H]indol]-5’-y1)-5-

25  fluorobenzonitrile, 5-(Spiro[cyclohexane-1,3'-[3H]indol]-2"-(hydroxyimino)-5'-yl)-4-
methyl-2-thiophenecarbonitrile, 5-(Spiro[cyclohexane-1,3’-[3H]indol]-2’-
(hydroxyimino)-5°-yl)-2-thiophenecarbonitrile, 4-(Spiro[cyclohexane-1,3’-[3H]indol]-
2°-(hydroxyimino)-5°-yl)-2-thiophenecarbonitrile, 5-(Spiro[cyclohexane-1,3'-
[3H]indol]-2'-(hydroxyimino)-5'-yl)-1H-pytrole-1-methyl-2-carbonitrile,



1,3 -[3Hindol ]-5" -yl )benzenecar boxi m dam de,

N - Hydr oxy- 5- (spi ro[ cycl ohexane 5

1, 3' - [ 3H] wodmb4/ed@227( hydr oxyi m no) -5' -yl ) - 4- met hyl - 2- t hi (iTerseo@rdiorim dam d
e, N - Hydroxy-4-(spiro [cyclohexane-1, 3' - [3 H indol] -2

- hydr oxyi m no)-5" -yl -2- thiophenecarboxi m dam de,

N - Hydr oxy-5-(spiro[cycl ohexane-1,3" -[3H]indol]-2"- (hydroxyimno)-5

-yl )-2-thi ophenecar boxi dam de, 5" -(3 -Chl orophenyl)

spi ro[ cycl ohexane-1, 3" -[3H] i ndol ]-2' -yl i denecyanani de, -(3-Cyano-5 10

fI uor ophenyl ) spi ro[ cycl ohexane- 1, 3' - [ 3Hilfidol | - 2' -yl i denecyanam de,

- (5- Cyano-
1H- pyrrol -2-yl)spi ro[lcycl ohexane-1,3' - [ 3H| |]-2-ylidenecyanam de,
- (5- Cyano- 3-(spiro[cyclohexane-1,3'- [3H]indol]-2 (hydroxylmlno) 5%-yl)-1H-pyrtrole-2-

t hl ?Ehg a2 y! grggmlir%:cly (Eépchho %(yac?o%exane I £’3ﬂ3‘]ﬂ]{}ﬁ8 ]12 gacet%xiq 1noe)C§' aﬁf‘in de,
3 rret hyl - t hi gpbgRnecayborsRils, SLEMEloaNEKRRExYL 532 (hytiloxpatalnb)spirofdyt daaesyanan d

e,
(5- Q/ano t hi dphdPHEngol}-8piyhbgnzyrdcarbeximdanids; Ni-Byfionpdt(piro[cydlohpxarey anani d

?’2' - Wano?net HS;I "g%h%d&l]r'%[@%r%ﬂg&%%é "i’l)34'mFM'?ﬁ{}]@PTeI?CMPP)fmgdW’&ST% -benzon
itrile, 5-(% d%@(ﬁ%h@?dy@l@ﬁez@aﬁbfl% [eMphaneranedrbx@nnibdH iyidol ] -5' -yl ) -1

H pyrrol e- 2- carbonl tril
5-(2' Q/anomelutxghean@rqumm[mddz Ofieblpdrexyt ;) gspifadeficlahgsire- 53~ [AH lindol [t hyl -

U3h 1 ndot ] - s{BgrStmimeAD: S ontiartpndanias, B Rhldtopiiensh o exane -
i ndo e
5 (2 Wanon@]}?ﬁ'{kfﬂ&}?&ﬁ%@ %S%ﬁ{ﬁﬁtﬁﬂﬁ@e vl&necyanamide, 5°- (3 C ano-5-

-[3H i ndo I~'t hi ophene- 2-carbonitri |
4 (2 Cy a(Dlonélnlbgdphﬂwl)splro cyclohexane-l 3’-[3H]indol]- 2’—y11denecyanam1de 5’-(5-Cyano-
spiro[ cycl ohexane-1 or a

hi_oph b I
phar maceut i cdﬁ‘@b’%'@eﬁ? Ht’iyglé’ﬁ?xanﬁalu%/ d?%‘@ indg ngagileg?cégﬁaé‘gl Iﬁiir);ﬁ%b’apﬂ'er eof .

Pr eferably, 150] 3

-(5- QIano Iﬁﬁ%l}ceﬁr?g;ﬂ%hqmﬁ}?c(lﬁheﬁ |Bspﬁ3H3’[“§91J| 0 é1)c(lgrheé:yaf gde fSI—ﬁ (§-Cyano
I rldol 1-2" -yl |3dﬁétﬁ?])/t&[tfp’ﬁbﬂarymplra[c§/duh@dﬁﬂé 19r-[3Hhes1 Bt gliddneeanymaec £pt abl e
25 salt tautomer, netabolite, or prodrug thereof . The conpounds utilized

according toQ @m%%ﬁnr%VWYPMC@%%ﬂE%r[ﬁH&IﬁéOI&r@ -YHeneCHEIES, BT ¢
centers TE'] ,E@’ - éa%é%e & rsérrgg& ORBE 8 Ef|3 [?g?‘égﬁ% —ga-cg-ﬁﬁ(gr%[b%gﬁgt%ﬂe Wi | e

shown wi ry, s can’inc e dpti cal

i somers and dL@sUgaen&h§lend- lcﬁiéﬂarfeels@’L IR R S’ LyOyTEH L bley2poure R and
S WO 2004/ 0002(27 CT/ USZ%IO3/ %ﬁﬁg@ -17 st er%ﬁgsorrgr S; }Qot heprslaﬂm xt ures of

the R and S stbpwitiileofré? sCyanathefiyiansespisolicyeahexpne-d 3 dptitibdel]-$ayDd-t her eof .
methyl-1H-pyrrole-2-carbonitrile, 5~(2’-Cyanomethylene-spiro[cyclohexane-1,3’-
[3H]indol]-5’-yl)-thiophene-2-carbonitrile, 5~(2’-Cyanomethylene-spiro[cyclohexane-

20  1,3’-[3H]indol]-5’-yl)-4-methyl-thiophene-2-carbonitrile, 4-(2’-Cyanomethylene-
spiro[cyclohexane-1,3’-[3H]indol]-5-yl)-thiophene-2-carbonitrile, or a
pharmaceutically acceptable salt, tautomer, metabolite, or prodrug thereof.

Preferably, the compound is 5’-(5-Cyano-1-methyl-1H-pyrrol-2-yl)spiro[cyclohexane-
1,3°-[3H]indol]-2’-ylidenecyanamide, or a tautomer or a pharmaceutically acceptable

25  salt, tautomer, metabolite, or prodrug thereof.

The compounds utilized according to the present invention can contain one or
more asymmetric centers and can thus give rise to optical isomers and diastereomers.
While shown without respect to stereochemistry, the compounds can include optical

isomers and diastereomers; racemic and resolved enantiomerically pure R and S



The term"alkyl" is used herein to refer to both straight- and
branched-chain saturated aliphatic hydrocarbon groups having about 1 to
about 8 cwdomn4/etoe2rs, and 5 preferably about 1 to aboutP@/€s2ndBoromions.
The term "al kenyl"™ is used herein to refer to both straight- and
branched- chai n al kyl groups having one or nore carbon- carbon doubl e bonds
and contai ning about 2 to about 8 carbon atons. Preferably, the term

al kenyl refers to an al kyl group having 1 or 2 carbon-carbon doubl e bonds
and having 2 to about 6 carbon atons. The term "al kynyl" is used herein to
refer to both 10 straight- and branched-dhai n al kyl groups having one or
nore carbon-carbon triple bond and having 2 to about 8 carbon atons.
Preferably, the termalkynyl refers to an_al kyl group having 1,0{ 2

car bon- car bosferaoisomers oHs Mixiyres 20 R 2nd § SErIEOnETE APE FRAMECHHCA T he t er ns
"substituted aIkg*", nsubsti-tuted al kenyl", and "substituted al kynyl" 15
refer to al k§fP k@ﬁgf,egﬁé al kynyl groups, respectively, having one or
nore substituent Thi RGhrIRG; isWstdigdtbinlth RfEBtoioth sthadtagam brédhe@dhail2,
amno, aryl, heterocyclic, aryl, alkoxy, ar ony, al kyl oxy, al kyl car bonyl ,
al kyl car boxy sataratatgliphsidc hsedrgqawnncgrowmimﬁugr%gpts @aabom& epbob#gmisyand
substituted. The term"acyl" as, used herein,refers, o a,carbonyl.

subst it ueht , Pf® ggﬁlyg@@% %)@bou§%c 6%%093% &ge %qns %{f(%rpf?a’isélﬁ?&%%m to
branched- ¢ hah![} SRtusRbedoal ARhBbhhenXHsA AP ORbUPE Riing bAChUAbRGarbint hout
limtation, a ﬁyl, al kenyl, and al kynyl groups. Preferably, the R groups

have 1 to aboabof doalslbbnndstamdsonamdngrairost P teflmuaBlogrbontatonath drefesabda tivon
atons. The term "substituted

| ] | ich. |
Subst tut ed AR S moR s b Aardea SR b R o5

The term"ar Ylhx'?ipgjﬁ tH%ﬁQut%eJﬁamdﬁ AGhE" Phd R HaRGRATRLL GseRtGMIVEGHo 661

i nclude a sing rrng or tiple aromatic ri'ngs fused or |inked together
wher e at 10 eastraighte apédbtancidd-¢Hain flkdexowgrs Havingeae o ngse farborscarben tiph¢ ugat ed
aromatic system The ar roups include, | i 0, phenyl,

napht hyl , bi paahgnd h%l@%}! Wg%bqtlé? CHROB PSR rﬁ?%raﬂf Hp?gtﬁ% %@V%ﬁ ?eﬁem@ 8
778 Thertor mesal BRpERYing 130 ARBREMOA kB RDIMCIYER S KRG oo 1o 7
substituted wdnk.
The terms “substituted alkyl”, “substituted alkenyl”, and “substituted alkynyl”
15  refer to alkyl, alkenyl, and alkyny!l groups, respectively, having one or more
substituents including, without limitation, halogen, CN, OH, NO,, amino, aryl,
heterocyclic, aryl, alkoxy, aryloxy, alkyloxy, alkylcarbonyl, alkylcarboxy, amino, and
arylthio, which groups can be optionally substituted.
The term "acyl" as used herein refers to a carbonyl substituent, i.e., a C(O)(R)
20  group where R is a straight- or branched-chain saturated aliphatic hydrocarbon group
including, without limitation, alkyl, alkenyl, and alkynyl groups. Preferably, the R
groups have 1 to about 8 carbon atoms, and more preferably 1 to about 6 carbon
atoms. The term "substituted acyl" refers to an acyl group which is substituted with 1
or more groups including halogen, CN, OH, and NO».
25 The term “aryl” as used herein fefers to an aromatic system which can include
a single ring or multiple aromatic rings fused or linked together where at least one part
of the fused or linked rings forms the conjugated aromatic system. The aryl groups
include, but are not limited to, phenyl, naphthyl, biphenyl, anthryl, tetrahydronaphthyl,
phenanthryl, indene, benzonaphthyl, fluorenyl, and carbazolyl.



one or nore substituents including hal ogen, CN, OH NO2, am no, alkyl,
cycl oal kyl, al kenyl, al kynyl, al koxy, aryloxy, alkyloxy, alkyl carbonyl,

al kyl car bwoyz00abdoyi7zam no, and arylthio, which groups cactnes20tdiiomal |y
substituted. Preferably, a substituted aryl 5 group is substituted with 1
to about 4 substituents. The term "heterocyclic" as used herein refers to a
stable 4- to 7-nmenbered nonocyclic or nmulticyclic heterocyclic ring which
is saturated, partially unsaturated, or wholly unsaturated. The

het erocyclic ring has carbon atons and one or nore heteroatons including
nitrogen, oxygen, and sul fur atons. Pref-éBably, the 10 heterocyclic ring
has about 1 to about 4 heteroatons in the backbone of the ring. Wen the
het erocyclic ring contains nitrogen or sulfur atonms in_the backbone of the

] gen, . ) {

ring, the nitrogedhetersyfsubstitaedmy! cigferpio axarg srawp whish is arbsituid witheycl i ¢

also refers to multi L i . ] ich C | C_fhl i sed to

an aryl ring Ohg ™o eesﬁlégttl)t&gfg% %nggir%ilﬂr%h %\T%?’b%ﬁatb g aglezd&ﬂ)ﬂof ﬁlg(&g?%lgarll 0

through a hebieaut Ay S, AR6:E0ayRdxgalkPloRy,alidesbdig ali§sdaktioxnt alkehetmsycl i c
e

ring structure is chemcally stable. A variety of heterocyclic groups are
known in t he aad aryihip, whidhgreupswian e gptionallyisplgtitgnd. Bsefagelrly.corubaliitiedqryli ngs,

ni trogen-gcont ai ni.ng .ri.ngs fur-containing.rings, mxed
het eroat 0 c@ﬁqugilﬁglhb&hf]ﬁ%%gﬁﬁhJ%gla‘_“ﬁg'ts b%g'tl%m'pont aining rings, and
conbi nati ons t her gk terf¥EeRo§ens BsNisB@ héreMAS ool didshle Lo Rfembeted! | M ted

to, furyl, 20 tetrahydrofuranyl, pyranyl, pyronyl, and dioxinyl rings.

Ni t r ogen- containocyaicrar mydticyichic hetdecyalict fing wvhich id taduriod, papljallyoingaturated,
pyrazol yl, imdazglyl, trjaz : ridyl, i peridinyl, .2-oxopiperidinyl,
eyl | Spot dnsagnratedy Thd sttt olit e R spibon SR e ST RIBS 1
pyrrolidinyl, Lk '-e%en HI QR RbAY. PieAgsblyN@kude, Wit hout
limtation, t e%&%&?ﬁgﬁg%h%g;ﬂlo I ’%Blrgges’.a M xed het eroat om g’ont ai ning rings
25 include, heterayelicuwihg hasdbbedl togboakéhétewaios instheiedckbonetdfithzohgl |

oxadi azol yl, _oxatriazolyl, dioxazqlyl, oxathi ﬁ‘at hi ol yl , _.oxazi nyl,

oxat hi azi nyl ,Wherihadpterplelic ing canspheiitpash or wﬁ“ﬁg%%ﬁg eprkaone obhicde,
L. ot By 8y PR o A ol O SHRAOEAE 2
limted to, hepadiaycAOphgs in which a heterocyclic ring is fused to an aryl ring. The
heterocyclic ring can be attached to the aryl ring through a heteroatom or carbon atom
15  provided the resultant heterocyclic ring structure is chemically stable.

A variety of heterocyclic groups are known in the art and include, without
limitation, oxygen-containing rings, nitrogen-containing rings, sulfur-containing rings,
mixed heteroatom-containing rings, fused heteroatom containing rings, and
combinations thereof. Oxygen-containing rings include, but are not limited to, furyl,

20  tetrahydrofuranyl, pyranyl, pyronyl, and dioxinyl rings. Nitrogen-containing rings
include, without limitation, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, pyridyl,
piperidinyl, 2-oxopiperidinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl,
azepinyl, triazinyl, pyrrolidinyl, and azepinyl rings. Sulfur-containing rings include,
without limitation, thienyl and dithiolyl rings. Mixed heteroatom containing rings

25  include, but are not limited to, oxathiolyl, oxazolyl, thiazolyl, oxadiazolyl,
oxatriazolyl, dioxazolyl, oxathiazolyl, oxathiolyl, oxazinyl, oxathiazinyl, morpholinyl,
thiamorpholinyl, thiamorpholinyl sulfoxide, oxepinyl, thiepinyl, and diazepinyl rings.
Fused



t hi onapt hene, indolyl, benazazolyl, purindinyl, pyranopyrrolyl,

i soi ndazolyl, indoxazinyl, benzoxazolyl, anthranilyl, benzopyranyl,

qgui nol i nyWwo 1o8gepe2vol i nyl , benzodi azonyl, napt hyl ri di nyCT/isen@atibiseny! |
pyridopyridi nyl, benzoxazinyl, 5 xanthenyl, acridinyl, and purinyl rings.
The term "substituted heterocyclic" as used herein refers to a heterocyclic
group havi ng one or nore substituent including hal ogen, CN, OH NO2, am no,
al kyl, cycl oal kyl, al kenyl, al kynyl, al koxy, aryl oxy, alkyl oxy,

al kyl car bonyl, al kyl carboxy, al kylam no, and arylthio, which groups can be
optionally substituted. Preferably, a 1018ubstituted heterocyclic group is
substituted with 1 to 4 substituents. The term"aroyl" as used herein
refers to a carbonyl substituent bound to a phenyl or heterocycllc group.
Preferably, heteroa‘romylcolhtemmgcm}gslmﬁwﬁ bupge n@Fclllfmi tp, benzpfug

3-pyridinyl, 2 f ur.an 3- thl and 4-

pyri mdi nyl GO en%’ﬁﬁdcﬁﬁlrgr? %Zodé}flr ]Plilﬂne (%?Ibopyré@é égytugdagﬁl aroyl group
Tt tat; on. Rapaeikdl %”W‘ézmy@gﬁ“m‘mwﬁé‘g‘f@ﬁ@“ Ly TR her ei n
is used int ebeﬂmdgleaﬂmﬂyﬁapihyl}ndlhﬂ bazathienyhipyefapxigingl, \)qenm}@@ml,r eferring to

an S(al kyl) grog Wnere gm nt of attachnment is through the
sul fur- at%m Saethenyl a&FIQW &PQ} BRAANEY optional |y substituted. 20 The term

"arylthio” as useq“hg?érﬁih@uf)ﬁ{ l?ué hEthotcg?ﬁlcS(a@ﬁyéd)he%ﬂk@ers%ﬁ%@teﬁd&?clﬁl@' nt of

attachnment is through the su r-atom and the aryl group can be optionally
substit ut ed. gidup Haeing ohalok moye substnmsmdntiedmg halogme ICGN,t@H NO.. Gainkyalkylgr oup,

where the point of attachnent throu e 0X n- at om al kyl
group i s opt coHerkyl nge%)ﬂxaﬁlﬂntyb ‘EPXYTQ%I &rqﬁyl%ﬂg%w}b%ﬂﬂ%@aﬁﬁ@ﬂé%n
refers to th ). Qr t gh the
oxygen-at om gr%(g %{J) aarng apﬁ?%?ngsﬁ%m Sb%agq’eyryp t@&%@'isﬁltg %Fg%a \17\%&%%310 %00227
PCT/ US2008/ 018uituted H&eﬂibﬁ:lic@rmp Blsiysticaedwithl 1" todsubstitrdertter ei n refers to

t he O (al kyl roup, where t he point of attachnent is through the
car bg|('1 ;g om )c/)f ) t %él" hggm'gbr@yq) weq hetewn efras to a carbonyl subsgtuent boungt

phenyl or heterocyclic group. Preferably, the aroyl heterocyclic groups include 2-
pyridinyl, 3-pyridinyl, 2-furanyl, 3-furanyl, 3-thiophenyl, 2-pyrimidinyl, and 4-
pyrimidinyl groups. The term "substituted aroyl" refers to an aroyl group which is

15  substituted with one or more groups including, without limitation, halogen, CN, OH,
and NOs.

The term “thioalkyl” as used herein is used interchangeably with the term
“thioalkoxy”, with both referring to an S(alkyl) group, where the point of attachment
is through the sulfur-atom and the alkyl group can be optionally substituted.

20 The term “arylthio” as used herein refers to the S(aryl) group, where the point
of attachment is through the sulfur-atom and the aryl group can be optionally
substituted.

The term “alkoxy” as used herein refers to the O(alkyl) group, where the point
of attachment is through the oxygen-atom and the alkyl group is optionally

25  substituted. The term “aryloxy” as used herein refers to the O(aryl) group, where the
point of attachment is through the oxygen-atom and the aryl group is optionally
substituted.



al kyl group is optionally substituted. The term "al kyl carboxy" as used
herein refers to the C(O Q(al kyl) group, 5 where the point of attachnment is
t hrough t We® mas/tmom7at om of the carboxy noiety and the aldayys2g03oup79is
optionally substituted. The term "am noal kyl" as used herein refers to both
secondary and tertiary am nes where the point of attachnent is through the
nitrogen-atom and the al kyl groups are optionally substituted. The al kyl
groups can be the sanme or different. 10 The term "hal ogen" as used herein
refers to d, Br, F, or | groups. The conpounds of the present invention
enconpass tautoneric forns of the structlures provided herein characterized
by the bioactivity of the drawn structures. Further, the conpounds of the
present invention can be used in the formof salts_ derived from

phar maceuti cal | y Bre tomy§ alkyls@b@@ylf s nred dsteabredera &g e C(RXeEyD sipwa whers

nmetal s and kal J i ncl ude
t hose deriv P?@ﬂ?ﬁ %%P%’Eﬁ?tcls ?H&“gh tgégﬁggggié):ﬁgéﬁ%g%&%ﬁgmg& tyl%%g?%%m c
acids are k rglr(ghptlgl%pﬁ(gﬂaugrnggtﬁ@th@lde hydr ochl ori ¢, hydrobrom c,
hydr oi odi ¢, sulfuric, nitric, and phosphoric acids, anpbng others.

Simlarly, a var |Bh®ytemf1 “glkglamiboxgrisdsedherciurrefers torihe ﬁ@)ﬁ(@lkahcgrwrcl ude,

W thout 20 limtati form.c r0|on| i succi.n
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et hanesul fon| c, Hga% H‘gﬁso@g, bef\lzenésuel fonic, stearic, sulfanilic, alginic,
and gal act ur oni ¢ B ey “ambroglkyt Tesrused E&rymlroﬂemq[)(bath gecemﬂa@pmahleélanases
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and inclyde, wit h@hﬁtehhl‘fhﬁlagd:rﬁ’ms ubbd\herdhbeﬁm)tb@ﬂﬁsfﬂ Enedi groipe,
chl oroprocaine, choline, diethanolanine, ethylenedianine, mnmeglu and
procai ne, among ol kresampanadsobibe @%QQTHWPIUSME’G%@Y@I““C@WS oHBe

Physi ol ogi cal ], v, 3¢GERY AR fieBlr HatactM A Lo 0R sRldl i 6r ARG THRNER! TS can

Further, the compounds of the present invention can be used in the form of salts
derived from pharmaceutically or physiologically acceptable acids, bases, alkali
15  metals and alkaline earth metals.

Physiologically acceptable acids include those derived from inorganic and
organic acids. A number of inorganic acids are known in the art and include
hydrochloric, hydrobromic, hydroiodic, sulfuric, nitric, and phosphoric acids, among
others. Similarly, a variety of organic acids are known in the art and include, without

20 limitation, formic, acetic, propionic, oxalic, succinic, glycolic, glucuronic, maleic,
furoic, fumaric, citric, glutamic, benzoic, anthranilic, salicylic, phenylacetic,
mandelic, embonic, methanesulfonic, ethanesulfonic, panthenoic, benzenesulfonic,
stearic, sulfanilic, alginic, and galacturonic acids, among others.

Physiologically acceptable bases include those derived from inorganic and

25  organic bases. A number of inorganic bases are known in the art and include
aluminum, calcium, lithium, magnesium, potassium, sodium, and zinc sulfate or
phosphate compounds, among others. A number of organic bases are known in the art
and include, without limitation, N,N,-dibenzylethylenediamine, chloroprocaine,

choline, diethanolamine, ethylenediamine, meglumine, and procaine, among others.



I nclude, without Iimtation, sodium potassium calciumand magnesium salts
in the formof esters, and carbanmates. O her conventional "pro-drug"” forns
can al so W® 2004/0doezzed whi ch, when delivered in such for mCRESWeEr 1919 the
active noiety in vivo. 5 The conpounds of fornula | useful in this

i nvention can be prepared follow ng the Schenmes illustrated bel ow. Schene
|l RRR RZZ Brc- 000 NNN HHH345 RR ArR22 A0S N NH
H 6 7 10 According to Schenme 1, comercially avail abl e oxi ndol e 3 can be
treated wth a strong organonetallic base (e.g. butyl lithium Iithium

di i sopropyl ani de, potassi um hexanet hyl dfkilazide) in an inert solvent

(e.g. THF, diethyl ether) under nitrogen at reduced tenperature (ca. -20
C) (Mende, et al, Synth. Cominun., 12, 1, 15 1982) in the presence of

|'i thium chloride BhySMlhgmllwwﬁﬁﬂblaﬁﬂﬂahWﬂ@tWIBélf?é’ép5?“@? metal saftscap esul ti ng

di anion can th h_exgess e ro al i de,
preferably aﬁlcrﬁga’i ouﬁg “\fg&atﬂgﬂdso n?irpé) Zﬁg{l g%iélluﬁle c@ %Slaﬂlt %@f E}pgr tgguct 4
contains a  form of esters, and carbamates. Other conventional “pro- drug forms can also be
utilized which, when delivered in such form, convert to the active moiety in vivo.
5 The compounds of formula I useful in this invention can be prepared

following the Schemes illustrated below.

Scheme 1

10

According to Scheme 1, commercially available oxindole 3 can be treated
with a strong organometallic base (e.g. butyl lithium, lithium diisopropylamide,
potassium hexamethyldisilazide) in an inert solvent (e.g. THF, diethyl ether) under
nitrogen at reduced temperature (ca. -20 °C) (Kende, et al, Synth. Commun., 12, 1,

15  1982) in the presence of lithium chloride or N,N,N',N'-tetramethylethylenediamine.
The resulting dianion can then treated with excess electrophile such as an alkyl halide,
preferably an iodide. If Ry and R, are to be joined such as the product 4 contains a
spirocycle at position 3, then the electrophile should be bifunctional, i.e. a diiodide.
Subsequent bromination of 4 proceeds smoothly with bromine in acetic acid (an

20  organic co-solvent such as dichloromethane can be added as required) in the presence

of sodium acetate, to afford the aryl bromide 5. The bromide 5 can be reacted with a



spirocycle at position 3, then the el ectrophile should be bifunctional,

i.e. a diiodide. Subsequent brom nation of 4 proceeds snmoothly with

brom ne i woamet/ow2xci d (an 20 organi ¢ co-sol vent such adiestharasmthane
can be added as required) in the presence of sodiumacetate, to afford the
aryl bromde 5. The bromide 5 can be reacted with a WD 2004/ 000227

PCT/ US2003/ 019791 -22 palladiumsalt (e.qg.

tetraki s(tri phenyl phosphi ne) pal | adi um(0) or palladium acetate), in a

sui tabl e solvent (e.g. THF, dinethoxyethane, acetone, ethanol or tol uene)
at room tenperature under an inert atno%phere (argon, nitrogen). The

m xture can then treated wth an aryl or heteroaryl boronic acid or
boronic acid ester and a base (sodium5 carbonate, triethylam ne of assi um

phosphat ) i palladivar sadt (efa. trsiekigaripbem phosrivag)paadiumy(8) prralladivaeiceiihy B ous

conditions. The uire r t,. 6 [ t I y
st andar d nea%%qﬂakﬁe}@hegﬂ(egg.% df%%%@ﬁéhqg?’oaﬁg&égreﬁ%gﬁ P%et Oglléléé)tal}t]%g)l her
Lavessen' s r@agepiueundARRspbsmspiRed s, hittpeh)) Tae siikfuadiag thergasited
sol vent (pyridine, THF, dioxane, 10 di net hoxyet hane, dichl oronethane,

benzene, t ol wshen axy}loe hetpraatyl foramigrsicherirasonip aeidesist asbmbase it ur e and

th fl t tur, f th | t i { { .
tht ocar bony! BTG u Ttk paR e bhS SRR B 5 a RRDR bl Bt bonat o
can al so be gﬁ@rﬁ undidr BBhyB06s %dﬁfoﬁs.#ﬁe&@@%ﬁdﬁr@tﬁf&t blgn tHehedoneed ate 4 can

be prepared by reacting 15 the dianion of wi't h one equival ent of the
el ect r ophi | epirified fystandagbhmemy. group e.g. iodine). The resultant
nono- al kyl at ed conpound n then be isolated and.re. subjected to the
reaction conditi oﬁéa‘iﬁ"@Prﬁ’S%@ngIlWZ'%‘i Aty 8 myth fer 'Jﬁ’y%s?“?rhs ’FeBgen?r‘?E

second al ky l_Bﬁ(ﬁBﬂ?r\#é% B%r%mdeﬁh:a:sé\ﬁﬁlé ngla?ﬁlgisf)lvte{a?tg(_p?ﬁ@ihé,eﬁ{p,rc@&&éﬁte, 7isto

contain R2 = he 1sola nono-al kyl at nternmedi ate can be taken
t hough the sdibstigsthanddicdi@psetiBod)derzede RoRenBrxyRne)at aGe@perature

between room temperature and the reflux temperature of the solvent can provide

access to the thiocarbonyl derivative 7. An additive such as sodium hydrogen
carbonate can also be useful.
IfR; and R, are different then the intermediate 4 can be prepared by reacting

15  the dianion of 3 with one equivalent of the electrophile R;-X (X = leaving group e.g.

iodine). The resultant mono-alkylated compound can then be isolated and re-

subjected to the reaction conditions using R,-X, or alternatively used in-situ for the

second alkylation with Rp-X. Alternatively if the desired product 7 is to contain Ry =

H, then the isolated mono-alkylated intermediate can be taken though the subsequent

20  steps.
Scheme 2

Br- R2

Other methodologies are also available for coupling the pendant aryl or
heteroaryl group, Ar, to the oxindole platform, for example reaction of compound 5

with an aryl or heteroaryl stannane, aryl or heteroaryl zinc, or aryl or heteroaryl



HNH 56 Oher nethodol ogies are also available for coupling the pendant
aryl or heteroaryl group, Ar, to the oxindole platform for exanple
reaction wiomosrpoeatd 5 wth an aryl or heteroaryl stanrrameyS2ao3y19mn

het eroaryl zinc, or aryl or heteroaryl WO 2004/000227 PCT/ US2003/ 019791
-23 magnesium halide in the presence of a palladiumor nickel catalyst
(Schenme 2). The required aryl or heteroaryl-netallic species described
above are formed through standard techniques. Qther functionalities can
also be installed into the 3-position of the indoline 5 platform according
to Schenme 3. Oxidation of the unsubstitu®®d indoline 8, preferably under
neutral or acidic conditions (e.g. seleniumdioxide in dry di oxane at
reflux) can afford the isatin 9. Compound 9 can be further functionalized
to provide amketesiunhalisde inthepresener obi palagdiimapicaipll caplysHSCeBaLhilPst under
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in THE at reflield ERAnighdsor d al kylidene derivatives 11. Reaction of the
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al cohol s 12 (R = Gfher fimstionalitico harl alse bsinstallad o therd-pesitiqnefdhe Balinged by
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under neutral or acidic conditions (e.g. selenium dioxide in dry dioxane at reflux) can
afford the isatin 9. Compound 9 can be further functionalized to provide a ketal 11 by
treatment with an alcohol and acid catalyst under dehydrating conditions.
Alternatively reaction of 9 with a second ketone under suitable conditions (piperidine
10  in toluene at reflux; or TiCls/Zn in THF at reflux) can afford alkylidene derivatives
11. Reaction of the isatin 9 with a Grignard reagent or organolithium affords tertiary

alcohols 12 (R = H). These alcohols can then be further functionalized by alkylation

or acylation procedures.
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15 Reaction of the indoline-2-one derivative 6 with either Lawessen’s reagent or

phosphorous pentasulfide in a suitable organic solvent (pyridine, THF, dioxane,
dimethoxyethane, dichloromethane, benzene, toluene, xylene) at a temperature

between room temperature and the reflux temperature of the solvent provides access
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I ndol i ne-2-one derivative 6 with either Lawessen's reagent or phosphorous
pent asul f wade2onsa0229ui t abl e organi ¢ sol vent (pyridine, THET/EE20064118791

di mret hoxyet hane, di chl oronet hane, benzene, tol uene, xylene) at a
tenperature between roomtenperature and the reflux tenperature of the
sol vent provides access WO 2004/000227 PCT/ US2003/019791 -24 to the

t hi ocarbonyl derivative 7. An additive such as sodi um hydrogen carbonate

can also be useful. Scheme 4 R Br p2 Br f22 (HO2BR2 pSS / NNNHH
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to the thiocarbonyl derivative 7. An additive such as sodium hydrogen carbonate can

also be useful.

Scheme 4
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An alternative mode of preparation is to react compound 5 with either
5  Lawessen’s reagent or phosphorous pentasulfide in a suitable organic solvent
(pyridine, THF, dioxane, dimethoxyethane, dichloromethane, benzene, toluene,
xylene) at a temperature between room temperature and the reflux temperature of the
solvent, under an inert atmosphere (nitrogen or argon) providing access to the
thiocarbonyl derivative 13. The reaction of bromide 13 in an anhydrous solvent (e.g.

10  THF, Et,0) with a strong base (sodium hydride preferred, sodium
hexamethyldisilazide, potassium hydride) followed by reaction at reduced temperature
(-50 to -20 °C) with n-butyllithium and N,N,N,N’-tetramethylethylenediamine
followed after a suitable period of time by a trialkylborate (trimethyl or
triisopropylborate) gives after acidic work-up the boronic acid 14 (Scheme 4).

15 Compound 14 can then be reacted under palladium catalyzed conditions
tetrakis(triphenylphosphine)palladium(0) or palladium acetate, base (NaHCO3,
Na,CO3, K,CO3, triethylamine, CsF) solvent (toluene/EtOH/water, THF/water,
dimethoxyethane/water, anhydrous dimethoxyethane) with an aryl or heteroaryl
bromide, aryl or heteroaryl iodide, aryl or heteroaryl trifluoromethane sulfonate or aryl

20  or heteroaryl fluorosulfonate, to provide the desired compounds 7.



An alternative node of preparation is to react conmpound 5 with either 5
Lawessen's reagent or phosphorous pentasulfide in a suitable organic
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10 Treatment of the bromide 5 in an anhydrous solvent (e.g. THF, Et;0) with a
strong base (sodium hydride preferred, sodium hexamethyldisilazide, potassium
hydride) followed by reaction at reduced temperature (-50 to -20 °C) with n-
butyllithium and N,N,N,N’-tetramethylethylenediamine followed after a suitable
period of time by a trialkylborate (trimethyl or triisopropylborate) gives after acidic

15  work-up the boronic acid 15 (Scheme 5). Compound 15 can then be reacted under
palladium catalyzed conditions tetrakis(triphenylphosphine)palladium(0), base
(NaHCO;, Na,COs, K,COs3, triethylamine, CsF) solvent (toluene/EtOH/water,

THF /water, dimethoxyethane/water, anhydrous dimethoxyethane) with an aryl or
heteroaryl bromide, aryl or heteroaryl iodide, aryl or heteroaryl trifluoromethane

20  sulfonate or aryl or heteroaryl fluorosulfonate, to provide the desired compounds 6.
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Reaction of the indoline-2-one derivative 6 with either Lawesson’s reagent or
phosphorous pentasulfide in a suitable organic solvent (pyridine, THF, dioxane,
dimethoxyethane, dichloromethane, benzene, toluene, xylene) at a temperature
between room temperature and the reflux temperature of the solvent, under an inert

15  atmosphere (nitrogen or argon) provides access to the thiocarbonyl derivative 15. An

additive such as sodium hydrogen carbonate can also be useful.
Scheme 6

o1
ot

According to Scheme 6, thioamide derivative 7 can be converted into enamine

derivative 16 (Wrobel, et al, J. Med. Chem., 1989, 2493).



10 anhydrous zinc chloride or magnesi um brom de. Reaction of the

i ndol i ne-2-one derivative 6 with either Lawesson's reagent or phosphorous
pent asul f wide2ons0@25ui t abl e organi ¢ sol vent (pyridi ne, THET/ 20062012791

di mret hoxyet hane, di chl oronet hane, benzene, tol uene, xylene) at a
tenperature between roomtenperature and the reflux tenperature of the

sol vent, under an inert 15 atnosphere (nitrogen or argon) provides access
to the thiocarbonyl derivative 15. An additive such as sodi um hydrogen
carbonate can also be useful. Schene 6 R”® RI Ar 2 Br aR2 SYHH 7 16
Y = CHNO2 = NCN = NSCRCF3  ::: Accordind’to Scheme 6, thioanide derivative
7 can be converted into enam ne derivative 16 (Wobel, et al, J. Med.
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dichloromethane, T ioxane, 1,2-dichloroethane, and the reaction can conducted

at a temperature from -78 °C to the boiling point of the solvent under an inert

atmosphere (nitrogen or argon).
Scheme 7
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According to Scheme 7, treatment of intermediate 7 with an alkylating agent,
e.g., methyl iodide, ethyl iodide, 2,4-dinitrofluoro benzene, or 4-nitro fluorobenzene,
in the presence of a suitable base (e.g. an amine base such as pyridine, triethylamine
15  or di-iso-propylethylamine or lithium, sodium, potassium or cesium carbonate) in a
suitable organic solvent (e.g. DMF, THF, DMSO, dioxane or acetonitrile) at a
temperature between —78 °C and the boiling point of the solvent, can then afford

thioimino ether 17. Subsequent reaction of intermediate 17 with hydroxylamine or an
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al kyl ating agent, e.g., nethyl iodide, ethyl iodide, 2,4-dinitrofluoro
benzene, or 4-nitro fluorobenzene, in the presence of a suitable base
(e.g. an am ne base such as pyridine, triethylamne 15 or

di -iso-propyl ethylamne or |ithium sodium potassiumor cesium carbonate)
in a suitable organic solvent (e.g. DVF2-THF, DMSO, di oxane or
acetonitrile) at a tenperature between -78 C and the boiling point of the

solvent, can then afford thioimno ether 17, Subseguent reaction of
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and optionally in the presence of an additive such as a tertiary amine base or sodium
or potassium acetate) at a temperature between —78 °C and the boiling point of the
5  solvent can then afford the N-hydroxyamidine 18.
Similarly treatment of intermediate 17 with a carbon nucleophile such as a
malonate derivative (e.g., malononitrile, a cyano acetate ester, a nitro acetate ester or a
malonate) in the presence of a suitable base (e.g. an amine base such as pyridine,
triethylamine or di-iso-propylethylamine or lithium, sodium, potassium or cesium
10  carbonate) or a Lewis acid (e.g. boron trifluoride etherate, a lead II salt, titanium
tetrachloride, a magnesium II salt, or a silver salt) in a solvent compatible with the
chosen base or Lewis acid (e.g. DMF, THF, DMSO, dioxane or acetonitrile,
chloroform, benzene, toluene or dichloromethane) can then afford the adduct 19. If
the R® group in adduct 19 is an ester of a carboxylic acid, then it can be
15  decarboxylated directly to give the enamine derivative 20 by treatment with, e.g.
sodium iodide in DMSO at a temperature between room temperature and thee boiling
point of the solvent. Alternatively the ester can be first hydrolyzed to the carboxylic
acid by treatment with an aqueous base (e.g. lithium, sodium, or potassium hydroxide)
in a suitable solvent (e.g. THF, dioxane acetonitrile, methanol or ethanol), followed
20 by decarboxylation in the presence of an acid (e.g. hydrochloric or sulfuric acid) in a
suitable solvent (e.g. acetonitrile, THF, dioxane) to afford the derivative 20.
Alternatively the xanthate ester of the carboxylic acid can be prepared by
reaction with a base such as sodium or potassium hydride in THF, followed by
treatment with carbon disulfide. Subsequent reaction with tributyl tin hydride at
25  elevated temperatures in a solvent such as benzene or toluene under an inert nitrogen
or argon atmosphere in the presence of a radical initiator such as benzoyl peroxide or

azo-bis-iso-butyronitrile would then give the product 20.
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5  2,A-dinitrofluoro benzene, or 4-nitro fluorobenzene, in the presence of a suitable base
(e.g. an amine base such as pyridine, triethylamine or di-iso-propylethylamine or
lithium, sodium, potassium or cesium carbonate) in a suitable organic solvent (e.g.
DMF, THF, DMSO, dioxane or acetonitrile) at a temperature between —78 °C and the
boiling point of the solvent, to afford thioimino ethers 21. Subsequent reaction of

10  intermediate 21 with hydroxylamine or an acid salt of hydroxylamine (e.g. the
hydrochloride, hydrobromide) in a suitable solvent (for example but not limited to
pyridine methanol, ethanol, iso-propanol, DMF, THF or DMSO and optionally in the
presence of an additive such as a tertiary amine base or sodium or potassium acetate)
at a temperature between —78 °C and the boiling point of the solvent, would then

15  afford the N-hydroxyamidine 22. Intermediate 22 could then be protected with a
compatible group (e.g. benzyl ether, acyl derivative, tetrahydropyranyl ether, methoxy
methy] ether, silyl ether) to give the derivative 23. Alternately, compound 21 can be
reacted directly with a protected hydroxylamine derivative (chosen, but not limited to,
from the protecting groups described above) to directly afford derivative 23.

20  Compound 23 can then be reacted with a palladium salt (e.g.
tetrakis(triphenylphosphine)palladium(0) or palladium acetate), in a suitable solvent
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the product 18 is illustrated by Schene 8. The brom de 13 (the
corresponding chloride, iodide or triflate ester can also be enployed) can
be treated with an al kylating agent, e.g., nethyl iodide, ethyl iodide, 5
2,4-dinitrofluoro benzene, or 4-nitro fluorobenzene, in the presence of a
suitabl e base (e.g. an am ne base such as pyridine, triethylamne or
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Compound 24 can then be deprotected under the conditions prescribed by the
nature of the protecting group. For example, if the protecting group is a benzyl ether
then treatment with boron tribromide or trimethylsilyl iodide in a suitable solvent
10 (dichloromethane for example) can afford the compound 18. Other methods to
remove the benzyl ether can involve hydrogenation (hydrogen gas or other hydrogen
source such as cyclohexadiene or ammonium formate) in the presence of a palladium
catalyst. Solvents suitable for such a process include methanol, ethanol, THF, ethyl
acetate and dioxane, at a temperature between room temperature and the boiling point
15  of'the solvent. If the protecting group was an acetal derivative (tetrahydropyranyl or
methoxymethyl ethers) then hydrolysis could be effected under acidic conditions
(hydrochloric acid, sulfuric acid, p-toluene sulfonic acid or acidic ion exchange resin)
in a solvent such as methanol, ethanol, THF dioxane or acetonitrile. If the protecting
group was an acyl derivative (acetate, or benzoate for example) then hydrolysis can be
20 effected under acidic conditions as described above or under basic conditions
(lithium, sodium or potassium hydroxide) in a solvent such as an alcohol, THF
dioxane or acetonitrile at a temperature between room temperature and the boiling
point of the solvent. If the protecting group was a silyl ether, then compound 18 can
be prepared by hydrolyzing intermediate 24 under the acidic conditions described
25  above or alternately by exposing compound 24 to a fluoride source (e.g., potassium
fluoride, cesium fluoride or tetrabutylammonium fluoride) in a solvent such as an
alcohol, THF dioxane or acetonitrile at a temperature between room temperature and

the boiling point of the solvent. An inert atmosphere of nitrogen or argon can be

necessary.
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hydrogenati on (hydrogen gas or other hydrogen source such as

cycl ohexadi ef¥stein agdagsaibadpreyiovalye Subsequbrg depresetior apflesaripad foadichsme 8

catal yst. Sol suitable for su a process include nethanol, ethanol,
THF, et hyl é:}élg?faf?rgtgﬁgesdﬁegfgﬁ]@?mégqéterrperature bet ween room t enperature
and the boiling point 15 of the solvent. If the protecting group was an
acetal derivative (tetrahydropyranyl or nethoxynethyl ethers) then

hydrol ysis coul d be effected under acidi &bhemndliti ons (hydrochloric acid,
sul furic acid, p-toluene sulf6nic acid or acidic i opexchange resin) in a
sol vent such as met hanol , ethampl, THF di oxane or &cetonitrile. If the
protecting group was L Y degi vative (atetate, wr*benzoate for exanple)
then hydrol ysis can be 20 _geffected under aci di L@ns—as—~descri bed
above or under basic contfitidns {ithium sodiur of/ potassi um hydr oxi de)
in a solvent such as an al cohol, THF dioxane or acetonitrile at a
tenperature between roomtenperature and the boiling point of the solvent.
If the protecting group was a””silyl et her, then conpound 18 can

Ar. Ry Ry
Ar.
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10 According to Scheme 9, treatment of the N-hydroxyamidine 18 under reducing

o™
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I

~

N
h CN

conditions (e.g. catalytic hydrogenation, iron in acetic acid or hydrazine-raney nickel)
can then afford intermediate 25. Solvents suitable for such a process include
methanol, ethanol, THF, ethyl acetate and dioxane, at a temperature between room
temperature and the boiling point of the solvent. Protection of the secondary nitrogen
15 (atertiary butyl carbamate is shown as a non-limiting example) under standard
conditions can then give compound 26. Reaction of compound 26 with an
electrophilic cyanating agent (e.g. cyanogen bromide, N-cyanobenzotriazole or
cyanogen bromide/ 4-dimethylaminopyridine complex) in a suitable solvent (THF

acetonitrile or DMF, optionally in the presence of a base such as pyridine or sodium



be prepared by hydrolyzing internedi ate 24 under the acidic conditions
descri bed 25 above or alternately by exposing conpound 24 to a fluoride
source (ewg200paw2zsi um fluoride, cesiumfluoride or tetaTamszdesd/@aTONI UM
fluoride) in a solvent such as an al cohol, THF di oxane or acetonitrile at
a tenperature between roomtenperature and the boiling point of the
solvent. An inert atnosphere of nitrogen or argon can be necessary. WO
2004/ 000227 PCT/ US2003/ 019791 -31 Anot her nethod of synthesizi ng conpound
18 can be to convert the protected N-hydroxy amdine 23 into a boronic
acid or boronic acid ester (by |ithium ha?ogen exchange followed by quench
with tri-isopropyl borate, or palladiumcatalyzed coupling with diboron

pi nacol ate) and .then couple this horonic aci rr ester derivatiye 5 with an
aryl chl ori déydBdom E%%SS}%F@&@%?XI&%O@P&@@ ’C\Eﬁ’&&heéfeélmdt %%m@uﬁ% alit um

catalysis  SYShETAS, HE041aNGH 8 Bl Ot Yith BASKAMER Lo IRRS OF ME b ANG

descri bed for heme an a e desired conpoun Rt =
‘e Ar R2 RinifogeAtpr&tecting\erbip, MrihisHerotéttiohBlo2dndirocar ih-sjtu thdn aRarthésH N CN

hydrolysis step can be required.

H

5 An alternate synthesis of compound 27 can follow that of compound 18,
Scheme 8, where an N-cyanoamidine bromide 28, prepared from compound 22
adopting a similar strategy to the reactions shown in Scheme 9, can be coupled with a
suitable fictionalized aryl boronic acid or boronic acid ester to give compound 27. In
another strategy intermediate 28 can be converted into the corresponding boronic acid

10  or boronic acid ester and coupled in a Suzuki or Suzuki type palladium coupling with

a suitable fictionalized aryl bromide.
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15 1L Formulations of the Invention
The compounds of formula I as described herein can be formulated in any
form suitable for the desired route of delivery using a pharmaceutically effective
amount of one or more of the compounds of formula I. For example, the
compositions of the invention can be delivered by a route such as oral, dermal,

20  transdermal, intrabronchial, intranasal, intravenous, intramuscular, subcutaneous,
parenteral, intraperitoneal, intranasal, vaginal, rectal, sublingual, intracranial, epidural,
intratracheal, or by sustained release. Preferably, delivery is oral.

A pharmaceutically effective amount of the compound(s) used according to
the present invention can vary depending on the specific compound(s), mode of

25  delivery, severity of the skin disorder, and any other active ingredients used in the
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an N-cyan am;?iﬁi ne brom de 28, prepared from conpound 22 adopting a simlar

strategy 1o

WUOBact i ons shown in Schene 9, can be coupled with a suitable

fictionalized arylprdtemBRi thedlliterptadty Gh dailiGivitekly! @rmbithlyi besiscodnoored 27.
In another strategy internediate 28 can be converted into the

cor r espondi ngreifirablyion sadsily detiverpr Dty deagesgandedavated ghpisedhgsadn the
Suzuki or Suzuki té&?‘( Qal | adium coupling with a suitable fictionalized

aryl bromi dePeigdic N C N 28

The compound(s) of formula I can be delivered at a daily dosage of from about

10 0.1 to about 500 mg, more preferably about 0.1 to about 100 mg, and most preferably

from about 0.1 to about 50 mg. The compound(s) of formula I can be combined with

one or more pharmaceutically acceptable carriers or excipients including, without

limitation, solid and liquid carriers which are compatible with the compositions of the

present invention. Such carriers can include adjuvants, syrups, elixirs, diluents,

15  binders, lubricants, surfactants, granulating agents, disintegrating agents, emollients,

and combinations thereof.

Adjuvants can include, without limitation, flavoring agents, coloring agents,

preservatives, and supplemental antioxidants, which can include vitamin E, ascorbic

acid, butylated hydroxytoluene (BHT) and butylated hydroxyanisole (BHA).

20 Elixers and/syrups can be prepared from acceptable sweeteners such as sugar,

saccharine or a biological sweetener, a flavoring agent, and/or solvent. In one

embodiment, a syrup can contain about 10 to about 50% of a sugar carrier. In another

embodiment, the elixir can contain about 20 to about 50% of an ethanol carrier.

Diluents can include materials in which the compound can be dispersed,

25  dissolved, or incorporated. Preferably, the diluents include water, lower monovalent

alcohols, and low molecular weight glycols and polyols, including propylene glycol,

diethylene glycol, polyethylene glycol, polypropylene glycol, glycerol, butylene

glycol, 1,2,4-butanetriol, sorbitol esters, 1,2,6-hexanetriol, ethanol, isopropanol,

sorbitol esters, butanediol, ether propanol, ethoxylated ethers, propoxylated ethers,



15 11. Formul ations of the Invention The conpounds of fornula | as

descri bed herein can be fornulated in any formsuitable for the desired
route of d i00€00p2271si Nng a pharmaceutically effective armunS2063/asm®ior nore
of the compounds of fornula I. For exanple, the conpositions of the

i nvention can be delivered by a route such as oral, dermal, 20
transdermal, intrabronchial, intranasal, intravenous, intranuscular

subcut aneous, parenteral, intraperitoneal, intranasal, vaginal, rectal,
sublingual, intracranial, epidural, intratracheal, or by sustained

rel ease. Preferably, delivery is oral. M¥harmaceutically effective amount
of the conpound(s) used according to the present invention can vary

dependi ng on the specific conpound(s), npde o del , severity of the
skin di sor detils sugltlasgpyn.drepai %@ﬁ?%ei%?%me@ﬁ’ﬁ%lﬁ&ga d)w(%e WD 2004/ 000227
PCT/ US2003/ 049791, - 33.. f | aty . ' RGLABN HaRik&tad] usted to
provi de the %B’teﬁwgpn?%%lrdg6@@’(:&%03)21{%%%%?9 ev%brg'a di vi ded d%)ses can be

del i vered dakhtys. €.9., in divided doses 2 to 4 tines a day, or a single

dose can be delivered. The dose can however gﬁg pr opo tiqﬂglly reduced or
i ncreased as i ndi Bidens cpy inchide et dingiatign, ¢ kﬁﬁé?%%@ 0%¢5 situation

Preferably, t del iver an b i | / : s, and
more pr e ersery g R GC adfrd i Rlidpe SRS RolR: RlhRagl
rai sed basedyghict fflyetRREOE)®]1,Gelrél 8tyars Tih £60R0s8) Hasln, afid faotoseylamdngcan be

delivered at a daily dosage of fromabout 10 0.1 to about 500 ng, nore
preferably atbets. 0.1 to about 100 ng, and nost preferably from about 0.1

to about 50 ng. The conpound of faor.nula l [ . W b ne or
nor e pharnaceuticﬂﬁﬂ?mg@§ﬁﬁygﬁkﬁn@EPF?3?§£%¥m%§@$g%gﬁggﬁ%E@ﬁﬁ f%g}mgjthout
limitation, $ofdodidnthurylQuifsle GRidrigtsiBerwhi ch are conpatible with the

conpositions of the preesent invention. Such carriers can include
adj uvants) syr upsGraulating sgerds ¢anainelude, veithsiuh Haitgtion, gdicos digedde, sur f act ant s,

0 MU 21 0 e LA, AP R 0 AR RERLL 7
col oring ageB(Bl?plasdone, among others.
Disintegrating agents can include starch, carboxymethylcellulose,
hydroxypropylstarch, substituted hydroxypropylcellulose, sodium bicarbonate,
15  calcium phosphate, and calcium citrate, among others
Emollients can include, without limitation, steary! alcohol, mink oil, cetyl
alcohol, oleyl alcohol, isopropyl laurate, polyethylene glycol, olive oil, petroleum

jelly, palmitic acid, oleic acid, and myristyl myristate.

20 L Therapeutic Regimens

The present invention provides dosing regimens utilizing the compound(s) of
formula I with a physiologically acceptable carrier. The compositions of the invention
can be delivered by a route such as oral, dermal, transdermal, intrabronchial,
intranasal, intravenous, intramuscular, subcutaneous, parenteral, intraperitoneal,

25  intranasal, vaginal, rectal, sublingual, intracranial, epidural, intratracheal, or by
sustained release. Preferably, delivery is oral.
In one embodiment, the compounds are delivered orally by tablet, capsule,

microcapsules, dispersible powder, granule, suspension, syrup, elixir, and aerosol.



preservatives, and suppl enental antioxidants, which can include vitamn E,
ascorbic acid, butylated hydroxytoluene (BHT) and butyl ated hydroxyani sol e
(BHA) . 20wH 1ose0m22Ind/ syrups can be prepared from acceptrada/es2eesaadmmer s
such as sugar, saccharine or a biological sweetener, a flavoring agent,
and/or solvent. In one enbodinent, a syrup can contain about 10 to about
50% of a sugar carrier. In another enbodinent, the elixir can contain
about 20 to about 50% of an ethanol carrier. Diluents can include materials
in which the conmpound can be di spersed, 25 dissolved, or incorporated.
Preferably, the diluents include water, ~$ower nonoval ent al cohols, and | ow
nol ecul ar wei ght gl ycols and pol yols, including propyl ene glycol,

di et hyl ene gl ycol, polyethyl ene glycol, polypropy]ene glycol | ycerol,
butyl ene gl pesstably when thesormesitions ?reéiﬁkﬁr?%graﬁgidé&?ryi? Yéa-bif’ég%l‘ﬁ@ﬁrﬁ?'ol ,

et hanol , isopropan tol esters, butanediol, ether propanol
et hoxyl at ed (grtlh(@l?ds]ﬁh%ﬂl 8%%@%& ed ethers, WD 2004/000227 PCT/ US2003/ 019791

-34 oils such as Bambthepeabodinent] tisesamwuadd a¢ ddiiverechipkrawdrfooslyde ( DVSO) ,
di met hyl f or mam de (DMF), and conbi nations theneof.,Preferabg% t he. di |l uent
is water. Binidepscubaly,iswentraeously, pRsaterallyAnd sptapatitopealyngaeform of

nmet hyl celd ul gse, .5 QX | cel S8, | .wpr, j: :

pol yvi nylgpyr?qgrﬁedlgﬁg{g 65%@%’% Slg r‘#l ﬁ%r%agﬁsgé}ﬁg}é#?g@ﬁéﬁgﬁé%}11%% ﬂug% E’grch,
sugars such @s csteaf ®SEeasl 8@lige abiitd ekitC ISR injedtaiig cormpddticans dreiltetileant s can
i ncl ude magnesi um stearate, |ight anhydrous silicic acid, talc, and sodium

| auryl sul f asteble andergonditienssof manutacivigiaad sivgpegg@itfEeeafihe FRIYBEANNE t hout
limtation, silicaqon.dioxide mM.Cr ocrys i -cel |l ul ose, starch, calcium
i sk s oS TR Ay i

carbonate, p&EPRE: 61°yp one, anong ot hers.

Di si ntegrating aggfitatiabrinAbitdtn b Pidiareddnrdoantitg thel eelpgouhdséth a
hydr oxypropyl starch, substituted tgaldroxypropyl cel | ul ose, sodium
bi car bonHl e, liqii8. The tiquith hbs ptlasted framcaneeiigcoiaies, elyeeral sthanab REPRyicHEr s

et e el Yol ol ! B, 2R S80Opresdibtt ot !
liquid carrier is water. In one embodiment, the oil is vegetable oil. Optionally, the
liquid carrier contains a suspending agent. In another embodiment, the liquid carrier
is an isotonic medium and contains 0.05 to about 5% suspending agent.
15 In a further embodiment, the compounds are delivered rectally in the form of a
conventional suppository.

In another embodiment, the compounds are delivered vaginally in the form of
a conventional suppository, cream, gel, ring, or coated intrauterine device (IUD).

In yet another embodiment, the compositions are delivered intranasally or

20 intrabronchially in the form of an aerosol.

In a further embodiment, the compounds are delivered transdermally or by
sustained release through the use of a transdermal patch containing the composition
and an optional carrier that is inert to the compound, is nontoxic to the skin, and
allows for delivery of the compound for systemic absorption into the blood stream.

25  Such a carrier can be a cream, ointment, paste, gel, or occlusive device. The creams
and ointments can be viscous liquid or semisolid emulsions. Pastes include
absorptive powders dispersed in petroleum or hydrophilic petroleum. Further, a

variety of occlusive devices can be utilized to release the active reagents into the



al cohol, ol eyl alcohol, isopropyl |aurate, polyethylene glycol, olive oil,
petroleum jelly, palmtic acid, oleic acid, and nyristyl nyristate. 20
[11. Therwoewbi/woRegi nens The present invention provi dePuEi2ngs/a1emyinens
utilizing the conpound(s) of formula | with a physiologically acceptable
carrier. The conpositions of the invention can be delivered by a route

such as oral, dermal, transdermal, intrabronchial, intranasal,
i ntravenous, intranuscul ar, subcutaneous, parenteral, intraperitoneal, 25
i ntranasal, vaginal, rectal, sublingual, intracranial, epidural
intratracheal, or by sustained release.3Preferably, delivery is oral. In

one enbodi nent, the conpounds are delivered orally by tablet, capsule,
m crocapsul es dispersigle powder , grag | e, suspension, syrup, eIixHL, and
e
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liquid-filled caps n anot nment, e conpounds are delivered

i ntravenously, i Mheasaislauk@iey dekvdrg devioeawas by depmbiniesrdbt tp aaoid the
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in the form @blymer systems (International Patent Publication No. WO 98/44964 and US Patent
Nos. 5,756,127 and 5,854,388); and other bioresorbable implant devices composed of,
for example, polyesters, polyanhydrides, or lactic acid/glycolic acid copolymers (US
15  Patent No. 5,817,343). For use in such sustained delivery devices, the compounds of
the invention can be formulated as described herein. See, US Patent Nos. 3,845,770;
3,916,899; 3,536,809, 3,598,123; and 4,008,719.
In yet another embodiment, the compounds are topically delivered using a
topical vehicle including creams, pastes, gels, ointments, lotions, liquids, solutions,
20  suspensions, or foams or can be alone delivered prior or subsequent to the topical
vehicle. Topical compositions can be applied to the area of the body which is
afflicted with the skin disorder and includes the face, scalp, legs, arms, torso, or
armpits. Preferably, the topical vehicles are anti-comedogenic.
Skin conditioning agents can include any reagent which provides a
25  conditioning effect to the skin and/or does not clog the pores of the skin. A number of
skin conditioning agents are known in the art and include, without limitation, skin
conditioning agents that can be applied to the skin, including water-based lotions,

creams, pastes, gels, ointments or foams.



a conventional suppository, cream gel, ring, or coated intrauterine device
(IUD). In yet another enbodi nent, the conpositions are delivered

i nt r anasamoy2004/00021y i ntrabronchially in the form of an arTEER2hO3/01979A
further enbodi ment, the conpounds are delivered transdermally or by

sustai ned rel ease through the use of a transdernmal patch containing the
conposition and an optional carrier that is inert to the conpound, is
nontoxic to the skin, and allows for delivery of the conmpound for systemc
absorption into the blood stream 25 Such a carrier can be a cream

oi ntnment, paste, gel, or occlusive devit¥d.” The creans and ointments can be
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Nos. 4,295,987 a , 273, 752 ang 1Q European. . 6, anong
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The method of the present invention can be carried out over a cycle of 21 or
15 more days, preferably 21 or more consecutive days, more preferably 21, 28,30, or 31
days, and most preferably 21 or 28 days. One of skill in the art would readily be able
to select and adjust the appropriate period of delivery.
The terminal portion of a cycle can be the last 1 to about 10 days of the cycle,
and preferably the last 7 days of the cycle. In one embodiment, the terminal portion of
20  the 28-day cycle can include the last 7 days of the cycle, i.e., days 22 to 28 of the 28-
day cycle. The terminal portion of a cycle can include the delivery of an agent other
than the compositions of the invention and is preferably a placebo. Alternatively, no
agent or placebo is delivered during the terminal portion of the cycle.
The regimen can include delivering a daily dosage of the compound of
25  formula I, which is incorporated into a single daily dosage unit. Delivery of the
compounds of formula I can be prior to, simultaneous with, or subsequent to the

delivery of other reagents that can be used according to the present invention.



In yet another embodi ment, the conpounds are topically delivered using a
topi cal vehicle including creanms, pastes, gels, ointnments, |otions,

l'i quids, wwlabi/ens27 20 suspensions, or foans or can be miToUR0ei1per ed
prior or subsequent to the topical vehicle. Topical conpositions can be
applied to the area of the body which is afflicted with the skin disorder
and includes the face, scalp, legs, arns, torso, or arnpits. Preferably,
the topical vehicles are anti-conedogenic. Skin conditioning agents can

i ncl ude any reagent which provides a 25 conditioning effect to the skin
and/ or does not clog the pores of the ski¥t. A number of skin conditioning
agents are known in the art and include, without Iimtation, skin
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hor mone-rel aggge condition. The method of the present invention can be
carried out over a cycle of 21 or 15 nore days, preferably 21 or nore
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preferably 2 orzﬁgﬂda

sel ect and adj"th} %n%%’ﬁ © E?Ef%egff@%g’ia#d&icf %B}Lb?%éﬁlf%wgéognﬂﬁgg ahdu® aPle 1o
estrogen. The regimen can also include the delivery of another reagent prior to, in
conjunction with, or subsequent to the compound of formula I and the estrogen.

In one embodiment, a single combined daily dosage of the compound of

15  formula I and an estrogen can be delivered for the entire 21-day, 28-day, 30-day, or
31-day cycle. Alternatively, a single combined daily dosage of the compound of
formula I and an estrogen can be delivered for the first 21 days of a 28-day, 30-day, or
31-day cycle. A single combined daily dosage of the compound of formula I and an
estrogen can also be delivered for the first 24 days of a 28-day, 30-day, or 31-day

20  cycle.

In a further embodiment, a daily dosage of the compound of formula I can be
delivered by one route of delivery and a daily dosage of an estrogen can be delivered
by a second route of delivery for the entire 21-day, 28-day, 30-day, or 31-day cycle.
Alternatively, a daily dosage of the compound of formula I can be delivered by one

25  route of delivery and a daily dosage of an estrogen can be delivered by a second route
of delivery for the first 21 days of a 28-day, 30-day, or 31-day cycle. Further, a daily
dosage of the compound of formula I can be delivered by one route of delivery and a

daily dosage of an estrogen can be delivered by a second route of delivery for the first

24 days of a 28-day, 30-day, or 31-day cycle.



The term nal portion of a cycle can be the last 1 to about 10 days of the
cycle, and preferably the last 7 days of the cycle. In one enbodinent, the
term nal pariongeoes7 20 the 28-day cycle can include thedrast200/odages of the
cycle, i.e., days 22 to 28 of the 28 day cycle. The term nal portion of a
cycle can include the delivery of an agent other than the conpositions of
the invention and is preferably a placebo. Alternatively, no agent or

pl acebo is delivered during the termnal portion of the cycle. The regi nen
can include delivering a daily dosage of the conpound of 25 formula I,
which is incorporated into a single dairf9dosage unit. Delivery of the
conpounds of formula | can be prior to, sinultaneous with, or subsequent to
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reagent (s) that can be used according to the present invention,
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of a 28-day, 30-daa, or Qé-day cycle. 10 The regimen can further include
al ternating d@viifeday. 8t 31Hay e6tpounds of formula | al one, an estrogen
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al so include the delivery ano prior to, In conjunction

W th, or subsego@ntfof thetflist lelaoRdulags ¢ffa IDdaudyale, falavet vy dvero@€the | N one
enbodi nent, a single conbined daily dosage of the conpound of 15 fornula I
and an edfr ogsogearnlene fgep potaedeef lf%rl ltdeys beginpig on agweyclodaydhefveeardayadyd  or
31-day cycle. éb%ernatively, a single conbined daily dosage of the conpound
of formula I"and an estrogen can be delivered for the first 21 days of a

28-day, 30-day, Ofn agdthePémEadement, e SbmpbendswTiomada Dednl e dlisage fefthe he
compound of figitcigﬂ f? toI 2lacr1]egfs %? a 28-day cycle, followed by delivery of an estrogen alone for
from 1 to 7 days.
15 In yet a further embodiment, the compounds of formula I can be delivered
alone over a 28 day cycle for the first 21 days, followed by delivery of an estrogen
alone from day 22 to day 24.
The dosage regimens can be adjusted to provide the optimal therapeutic
response. For example, several divided doses of each component can be delivered
20  daily or the dose can be proportionally increased or reduced as indicated by the
exigencies of the therapeutic sitvation. In the descriptions herein, reference to a daily
dosage unit can also include divided units which are delivered over the course of each
day of the cycle contemplated.
Optionally, other conventional acne-reducing compounds are included in the
25  compositions and/or regimens of the invention. Such acne-reducing compounds can
assist in the reduction of redness and/or blemishes. A large number of acne-reducing
compounds are known in the art and include carotenoid agents, vitamin B sources,

zinc compounds, and combinations thereof. See, US Patent No. 5,962,517.



estrogen can al so be delivered for the first 24 days of a 28-day, 30-day,
or 31-day 20 cycle. In a further enbodi nent, a daily dosage of the conpound
of formul wa200amoby delivered by one route of delivery ramduseoasaiibyidosage
of an estrogen can be delivered by a second route of delivery for the
entire 21-day, 28-day, 30-day, or 31-day cycle. Alternatively, a daily
dosage of the conpound of fornmula |I can be delivered by one 25 route of
delivery and a daily dosage of an estrogen can be delivered by a second
route of delivery for the first 21 days of a 28-day, 30-day, or 31-day
cycle. Further, a daily dosage of the tHhpound of forrmula | can be
delivered by one route of delivery and a daily dosage of an estrogen can
be delivered by a second route of delivery for the fir %6,24 days of a
28-day, 30-day, ofargtengihagepisican bwcwed}ro@efgmpptlﬁ?%’; FERYHHr canzg |
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conpound of formula I can be delivered, followed by a daily dose of an
estrogen f oragehtintiudss beta-carpiene grnhazmthiny zeaxantbinglyFopeyy luseid.frg9cetiie] e.
Alternatively, a daily, dosa of the d l; :

del i ver ed, f%lﬂpﬁ?ﬂkgl&’ Va}%&%{ﬁ?’yso ocsegiggﬁgPR %Iﬁﬂleps‘;g {)Iggée&;l 6%1%%62\%%15?\ 24 days

of a 28- dayacelflc §Vitangh ASpalfiiiteC Wibre préfbradlyl tHetca@ter@idbagtntiibeta-t he
conpounds of fornmula | are delivered with an estrogen for the first 14 to

24 days of acd&8teday cycle, followed by delivery of the 10 estrogen al one

for a period of 1 _to 11 days begi nni.n n, any cycle. . 14 and
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estrogen al 0?1 from1l to 7 days. 15 In yet ‘a further enbodi nment, the
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pyridoxamine, and more preferably is pyridoxine.
Further, zinc compounds can be included in the composition of the present
invention or can be alone delivered prior or subsequent to the composition. The zinc
15  compound can include any zinc compound, preferably a zinc compound which
promotes the reduction of inflammation, more preferably zinc ascorbic acid or zinc
ascorbate, and most preferably zinc ascorbate.
Penetration enhancers, when used according to the method of the invention in
treating hirsutism, can include any reagent that enhances the penetration of a
20  compound through one or more layers of the skin and/or to the site of the skin
disorder. A number of penetration enhancers are known in the art and include, but are
not limited to, urea, proan-2-ol, polyoxyethylene ethers, terpenes, cis-fatty acids,
including oleic acid and palmitoleic acid, acetone, laurocapram dimethy! sulfoxide, 2-
pyrrolidone, oleyl alcohol, glyceryl-3-stearate, cholesterol, myristic acid isopropyl
25  ester, propylene glycol, and combinations thereof.
When included in the compositions of the present invention, the estrogens can
include natural estrogens, synthetic estrogens, catechol estrogens, conjugated
estrogens, and non-steroidal estrogens, among others, or pharmaceutically acceptable

salts or esters thereof. In one embodiment, the estrogen is a natural estrogen including



The dosage regi nens can be adjusted to provide the optimal therapeutic
response. For exanple, several divided doses of each conponent can be

del i ver edw@odeiokyr or the dose can be proportionally i rroTeesRees/ms79educed
as indicated by the exigencies of the therapeutic situation. In the
descriptions herein, reference to a daily dosage unit can also include

di vided units which are delivered over the course of each day of the cycle
contenpl ated. Optionally, other conventional acne-reducing conpounds are
included in the 25 conpositions and/or reginens of the invention. Such
acne-reduci ng conpounds can assist in tHe reduction of redness and/ or

bl em shes. A | arge nunber of acne-reducing conpounds are known in the art

and include carotenoid agents, vitamn B sources, _zin ) d d
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t he conposition f the present invention or can be alone delivered prior
or subseluendiethglstitbestcalmdes,i Chapter 5STieetittédyHormpnesrip Kerdngien’si ncl ude any
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nost pref er afdgy ZiRG8RGUsRBES: may however be selected from a variety of products
commercially available. One of skill in the art would readily be able to select the
estrogen, as well as dosage, that achieves the desired effect. Preferably, the estrogen
15  is present in the formulation at about 0.01 mg to about 1.0 mg.

Other reagents can be delivered in combination with the compositions of the
present invention. Alternatively, such reagents can be alone administered prior or
subsequent to the compositions of the invention. Such reagents can include drying
agents including alcohols and benzoyl peroxides; vitamin C and D sources; amino

20  acid reagents; enzyme activators; mineral oil; lanolin; propylene glycol; sodium lauryl
sulfate; among others, and combinations thereof. Further, oral reagents include
antibiotics; anti-inflammatory agents; herbal extracts including burdock root, yellow
dock, horsetail, dandelion root, licorice root, echinacea, kelp, cayenne, sassafras, and
elder flowers; xanthan gum; cytokines, androgens, and antiprogestins. Antibiotics,

25  can also be applied as in a topical vehicle.

In addition, the compositions of the invention can be delivered in conjunction
with other skin treatments, including laser surgery.

The term “enzyme activator” is meant to describe a reagent which activates fat

and glucose metabolism and thereby results in the prevention of future acne



Penetrati on enhancers, when used according to the nmethod of the invention
in treating hirsutism can include any reagent that enhances the

penet r at i w0 WH4/600287 conpound t hrough one or nore | ayers rafT/w$20034d1™1and/ or
to the site of the skin disorder. A nunber of penetration enhancers are
known in the art and include, but are not limted to, urea, proan-2-ol,
pol yoxyet hyl ene ethers, terpenes, cis-fatty acids, including oleic acid
and palmtoleic acid, acetone, |aurocapram dinethyl sulfoxide, 2-
pyrrolidone, ol eyl alcohol, glyceryl-3-stearate, cholesterol, nyristic acid
i sopropyl 25 ester, propylene glycol, arfd-conbinations thereof. Wen
included in the conpositions of the present invention, the estrogens can

i ncl ude natural estrogens, synthetic estrogens, catechol estk%gens,
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and sul fate piperazine ester salts; estradiol, including the 3-benzoate,
17b-cypi onate, 17-proprionate, d-propionate, hem succinate,

17- hept anot , -undecanqat.e, and 17-val erate ester salts; or estriol.
I n anot hgr glhzodi acq ﬁ%ﬁﬁgélfsr ogen is a synthetic estrogen including

ethinyl 5 estradiphe prédenfinvehitidiesro gidbokiismigackdgbeosiianngenticd a conj ugat ed
estrogen including ‘conjugated equine estrogens and sodium estrone sul fate
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mg. O her reagepdsiticndnnbeddiebieder ed i n conmbi nation with the conpositions of
the The kits are also preferably organized to indicate a single oral formulation or
15  combination of oral formulations to be taken on each day of the cycle, preferably
including oral tablets to be taken on each of the days specified, and more preferably
one oral tablet will contain each of the combined daily dosages indicated.
In one embodiment, a kit can include a single phase of a daily dosage of the
compound of formula I over a 21-day, 28-day, 30-day, or 31-day cycle. Alternatively,
20  akit can include a single phase of a daily dosage of the compound of formula I over
the first 21 days of a 28-day, 30-day, or 31-day cycle. A kit can also include a single
phase of a daily dosage of the compound of formula I over the first 28 days of a 30-
day or 31-day cycle.
In a further embodiment, a kit can include a single combined phase of a daily
25  dosage of the compound of formula I and an estrogen over a 21-day, 28-day, 30-day,
or 31-day cycle. Alternatively, a kit can include a single combined phase of a daily

dosage of the compound of formula I and an estrogen over the first 21 days of a 28-

day, 30-day, or 31-day cycle. A kit can also include a single combined phase ofa



present invention. Alternatively, such reagents can be al one adm nistered
prior or subsequent to the conpositions of the invention. Such reagents
can i ncl ud® moyoaer7 agents i ncl udi ng al cohol s and benzoyHCTES2003/0de®]
vitam n C and D sources; am no 20 acid reagents; enzyne activators; m neral
oil; lanolin; propylene glycol; sodiumlauryl sulfate; anong others, and
conbi nations thereof. Further, oral reagents include antibiotics;
anti-inflammtory agents; herbal extracts including burdock root, yellow
dock, horsetail, dandelion root, licorice root, echinacea, kelp, cayenne,
sassafras, and elder flowers; xanthan g cytokines, androgens, and

anti progestins. Antibiotics, 25 can also be applied as in a topical

vehicle. In addition, the conpositions of the invention can be deliyered in
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daily dosage units of a compound of formula I; a second phase of from 1 to 7 daily
dose units of an estrogen; and, optionally, an orally and pharmaceutically acceptable
placebo for each of the remaining 0 to 9 days in the 28-day cycle.

15 In a preferred embodiment, a 28-day kit can include a first phase of 21 daily
dosage units of a compound of formulaI; a second phase of 3 daily dosage units for
days 22 to 24 of an estrogen; and, optionally, a third phase of 4 daily units of an orally
and pharmaceutically acceptable placebo for each of days 25 to 28.

Preferably, the daily dosage of each pharmaceutically active component of the

20  regimen remain fixed in each particular phase in which it is delivered. It is further
preferable that the daily dose units described are to be delivered in the order
described, with the first phase followed in order by the second and third phases. To
help facilitate compliance with each regimen, it is also preferred that the kits contain
the placebo described for the final days of the cycle.

25 A number of packages or kits are known in the art for the use in dispensing
pharmaceutical agents for oral use. Preferably, the package has indicators for each
day of the 28-day cycle, and more preferably is a labeled blister package, dial

dispenser package, or bottle.



one oral tablet will contain each of the conbined daily dosages indicated.
In one enbodi nent, a kit can include a single phase of a daily dosage of

t he conpewnmogéookr mul a | over a 21-day, 28-day, 30-dayCcrovs28@/uaspicycl e.
Alternatively, 20 a kit can include a single phase of a daily dosage of

t he conpound of fornula | over the first 21 days of a 28-day, 30-day, or
31l-day cycle. A kit can also include a single phase of a daily dosage of
t he conpound of fornula | over the first 28 days of a 30- day or 31-day
cycle. In a further enbodinent, a kit can include a single conbined phase
of a daily 25 dosage of the conpound of**fornula | and an estrogen over a
21-day, 28-day, 30-day, or 31-day cycle. Alternatively, a kit can include
a single conbi ned phase of a daj

( y dos aof. the conpound of,fornula |I and
an estrogen over khgdoHpwipg exgmy @fdﬁ053%§K”-3§$ﬂ% 93&??‘8?m§35%89tcycle. A
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daily 5_dosage units of an estrogen; and, optionally, a third phase of an
orally aﬁd pharmaceutically acceptabl e placebo for the remai ni ng days of
the cycle. In yet a further enbodi mreBIXAMPEBSday kit can include a first
phase of from14 to 21 daily dosage units of the conpound of forrmula I; a
second phase of fromlto 11 daily dosage units of an estrogen; and,
optionally, thir ase o orally and 10 pharnaceutically acceptable
pl acebo forlg Be el HEHge é@@R%F the cycle. In another enbodinent, a
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5°-(5-Cyano-1-methyl-1H-pyrrol-2-yl)spiro[cyclohexane-1,3’-[3H]indol]-2’-
ylidenecyanamide.
15 Forty-five to sixty days after the treatment, a decrease in the presence of

lesions caused by acne vulgaris is noticed. After about 24 weeks, improvement in the

acne vulgaris is observed.

Example 2 — Treatment of hirsutism

20 Male intact golden Syrian hamsters, which display oval shaped flank organs,
one on each side, are utilized to demonstrate hair growth. The flank organs are
depilated and/or shaved to remove the initial presence of hair. To one organ is
applied a cream containing 5 mg 5°-(5-Cyano-1-methyl-1H-pyrrol-2-
yl)spiro[cyclohexane-1,3’-[3H]indol]-2’-ylidenecyanamide. After about thirteen

25  applications, one application per day for five days a week, the flank organs are shaved
and the amount of recovered hair from each organ is determined.

From these data, it is determined that the compositions of the invention

provide a reduction in hair growth of at least about 15%.



days 22 to 24 of an estrogen; and, optionally, a third phase of 4 daily
units of an orally and pharnaceutically acceptable placebo for each of
days 25 tw@Bo4/6efrer ably, the daily dosage of each pharpraavesesoabioy active
conmponent of the 20 reginen remain fixed in each particular phase in which
it is delivered. It is further preferable that the daily dose units
described are to be delivered in the order described, with the first phase
followed in order by the second and third phases. To help facilitate
conpliance with each reginen, it is also preferred that the kits contain
the placebo described for the final days*of the cycle. 25 A nunber of
packages or kits are known in the art for the use in dispensing

phar maceut i cal aqents for oral use, Preferably, the package has indicators
for each ddyxasiple Re CondifigningWeakitind nore preferably is a | abel ed blister
package, dial di . / :

BCT/ US2003/ 0197973 IRy SPRESH Ig’ﬁ’?‘gnwp%&geng%‘}r#ﬁg %é%ﬁ%ﬁ’g‘?z"ggde Ais et st rat e
the inventi ofcamthgo thopresdrt ivientibie Seojfiealliebenf50 Wpef §k{J-Ceaho-hr t he art

wi |l appreciate that although specific rea enﬁ;gigg,cgggitions_ane
outlined i n mp&ykbHtyHiokg-eRaiEplcEdohergRi-13chd lideneqgpamigRiith are
nmeant to be enco e spirit and scope of the invention. 5
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invention. Specifically, 5 -(5-Cyano-1-nethyl-|H pyrrol-2-
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Forty-five to sixty days after the treatnent, a decrease in the presence of
| esi ons thused by acne vulgaris is noticed. After about 24 weeks,

| mprovertent o, e , agne ¥4l g8tk Sk observed.

The androgen receptor (AR) agonistic and antagonistic activity of the
compositions of the invention in the 1.929 cells which express the AR but not the PR
was evaluated as described in Zhang et al., Steroids, 65(10-11): 637-643 (October-

15 November 2000).

Cells were plated in 96-well plates at 25,000 cells/well in DMEM
(BioWhittaker) with 10% (v/v) fetal bovine serum (FBS). The next day, cells were
infected with the adenovirus PRE-tk-luciferase reporter construct (2x10° pfu/ml
particles) and kept in DMEM containing 10% charcoal stripped FBS for an additional

20 24 hours. Cells were then separately treated with a range of concentrations of the
dihydrotestosterone (DHT) reference, the 2-hydroxyflutamide (2-OH-fluta) reference,
or 5’-(5-Cyano-1-methyl-1H-pyrrol-2-yl)spiro[cyclohexane-1,3’-[3H]indol]-2’-
ylidenecyanamide diluted in the same medium. To test the anti-androgenic activity,
cells were co-treated with 3 nM DHT. Luciferase activity was measured 24 hours

25  following the treatment. The following data were obtained:

Table 1

Compound 1C50 (nM)
5°-(5-Cyano-1-methyl-1H-pyrrol-2-yl)spiro 313

[cyclohexane-1,3°-[3H]indol]-2’-ylidenecyanamide
2-OH-fluta 49.9




Exanple 2 - Treatnment of hirsutism 20 Mal e intact golden Syrian hansters,
whi ch di splay oval shaped flank organs, one on each side, are utilized to
denonst r av® tvad/eoogarowmt h. The fl ank organs are depil at ecrcamay2o03/abmved t o
renove the initial presence of hair. To one organ is applied a cream
containing 5 ng 5 -(5-Cyano-Il-nethyl-l1Hpyrrol-2 yl)spiro[cycl ohexane-

1,3 -[3H indol]-2"-ylidenecyanam de. After about thirteen 25 applications,
one application per day for five days a week, the flank organs are shaved
and the amount of recovered hair fromeach organ is determ ned. Fromthese
data, it is determined that the conpositfons of the invention provide a
reduction in hair growmh of at |east about 15% WD 2004/000227

PCT/ US2003/ 019791 -45- Exanple 3 - Conditjoning the SEL& A thirty year old
human patient haviieq thesedast.ét waynatest thaey dfeCyaot-mst | Haye®ding to the

present invention L fi | 1> ' - - ]
nethyl-lkkpyfﬁ%wpgay §%PF%?%J%F%ﬁggggé3@9%R??%EFP%%%P§¥2Bg@#?gg%ecyananide
is 5 delivesggodnistichetida benh nitei goynt dbbé fesyordaysd ahly earpinel dgoaitivent , a

decrease in the dryness affected to the skin is noticed. After about 12
weeks, i npr osasivipitat the maremamceneentsgtion estoddbe.. H M)t hese data, it is

determn that t C siti.ons. Qf. the.iny 1O f [ i
conditioﬁfng t he g@ﬁﬁgﬂgguﬁ§5@%ﬁg%§§99%ﬁ¢¥¥§ﬁ%#3bgﬁéga #&E%B#ﬁgé%ﬁn?%gen
receptor (AR)\erBRHONWENS theaRebnath BAOBYeS deserided iithiryfeddnct fica padowedit i ons of
the invention in the L929 cells which express the AR but not the PR was

eval uat ed aspeéstddpdwdimenthiawill be apireciate drab medificspnsoean be malywighpnt

(Cct ober- 15 Novenber 00)... | s _were pkated i. - . bl 25, 000
cel I's/wel | i ACHSREM ﬁ?%%@‘%ﬁ”ﬁ“togﬁé? YOV 1 %h(‘\l/i?@;f‘m%g ngﬁ}énlggﬁnﬁé‘?g"e%m (FBS) .
The next day“mﬁﬁh£§S&ﬁk%fﬂkﬂ&?@&ﬁﬁ‘mﬁﬁ@.the adenovirus PRE-tk-Iluciferase
reporter construct (2x109 pfu/mn



particles) and kept in DMEM contai ni ng 10% charcoal stripped FBS for an
additional 20 24 hours. Cells were then separately treated with a range of
concent r anvicons4/ai217he  di hydr ot est ost erone ( DHT) ref er errayus2n@s/019791

2- hydroxyflutam de (2-O4fluta) reference, or

5'-(5-Cyano-I| -nethyl -1 Hpyrrol -2-yl)spiro[ cycl ohexane-1,3 -[3H indol]-2"-
yl i denecyanam de diluted in the sane nedium To test the anti-androgenic
activity, cells were co-treated with 3 nM DHT. Luciferase activity was
measured 24 hours 25 following the treatnent. The follow ng data were
obtained: Table 1 Compound 1C50 (nM) 5%7:(5-Cyano-1 -methyl-1

H pyrrol-2-yl)spiro 313 [cycl ohexane-1,3" -[3Hindol]-2"-ylidenecyanam de
2-OH-fluta 49.9 WD 2004/ 000227 PCT/ US2003/ 019791 -46 Fromthese data, it
was noted t hathais CiRedino- 1- met hyl - 1H pyrrol - 2-

yl ) spiro[ cycl ohexane-1, 3 -[3H]indol]-2"-ylidenecyanam de showed significant
antagoni stic activity over a nine point dose response and only margi nal
agoni stic activitly at Ussefamsmponadcaitoantladfiranadtesieethefdof.an prep@ringh. 5
Al'l publications cited in this specification are incorpaqrated herein by

ef erence.  haRIHmAphIOr EepBRETE AL PBR ORBESUSEEn CIRRERISR i (Rt Wy ef er ence t o

a particularl dinment, it will be appreciated that

nodi ficati ongxggﬁﬁﬁgfn%ggu%q?ﬁout departing fromthe spirit of the
invention. Such nodifications are intended gb _fall wthin the scope of the
appended clai ms. WO 2004/ 000227 Pl US2Q003/ 791 -47- What is Cainmed: 1.
Use of a conmpound of fornmula I, or a the1reof, in preparing a

medi canent for treatnment of acne and/ characterized in that
the conmpound of forrmula I is: RL R2

R4

wherein:

R! and R? are selected from the group consisting of H, alkyl, substituted alkyl,
OH, O(alkyl), O(substituted alkyl), O(Acetyl), aryl, substituted aryl, heterocyclic ring,
substituted heterocyclic ring, alkylaryl, substituted alkylaryl, alkylheteroaryl,
substituted alkylheteroaryl, 1-propynyl, substituted 1-propynyl, 3-propynyl, and
substituted 3-propynyl;

or R! and R? are joined to form a ring selected from the group consisting of
-CH(CH32)nCH;-, -CH,CH,C(CH3),CH,CH,-, -O(CH2)wCHj-, -O(CH,),0-,
-CH,CH,OCH,CHa;-, -CH,CH,N(H)CH,CH,-, and -CH,CH,;N(alkyl)CH,CHa-;

m is an integer from 1 to 4;

n is an integer from 1 to 5;

p is an integer from 1 to 4;

or R! and R? form a double bond to C(CH;z),, C(cycloalkyl), O, or
C(cycloether);

R? is selected from the group consisting of H, OH, NH,, C, to C¢ alkyl,
substituted C; to Cg¢ alkyl, Cs to Cg alkenyl, substituted C3 to C¢ alkenyl, alkynyl,
substituted alkynyl, and COR?;



R50Q N R4 3R | wherein: Rl and R2 are selected fromthe group
consisting of H, alkyl, substituted alkyl, OH Q(alkyl), Q substituted

al kyl), Opscmoybop227aryl, substituted aryl, heterocyclic prdmgso003ubstit ut ed
het erocyclic ring, alkylaryl, substituted al kylaryl, al kyl heteroaryl,
substituted al kyl heteroaryl, 1-propynyl, substituted 1-propynyl,

3-propynyl, and substituted 3-propynyl; or RlL and R2 are joined to forma
ring selected fromthe group consisting of -CH2(CH2)" CH2-,

- CH2CH2C( CH3) 2CH2CH2-, - Q(CH2) nCH2-, -Q(CH2) pO, - CH2CH2OCH2CH2-,

- CH2CH2N( H) CH2CH2-, and - CH2CH2N( al kyl )CI-‘ffCHZ-; mis an integer from1l to
4, nis an integer froml1l to 55 pis an integer froml1l to 4, or R and R2

forma doubl e bond, £ 0 2 cycl oal kyl), r | oether):; R3 is

sel ected fromthe rlﬁﬁgfegé&iﬁo@[&éw qanst ?g %&5’8@? Cgcf‘ﬁé% %‘I%WPt,ed Cito

substi t uted I : k I i . al kenyl ,
@ 41916, @ Alko@sd@tlﬁ@edaél t%\r/% alkogéz'})gggotz %%ﬁ%mc_lg_%lu Daf® y

al kynyl , substituted alkynyl’, and CORA; 20 2003/ 019791
-48 RA i s selsgbstitated Corto Chemgroalkyl;consi sting of H Cl to C3 al kyl,

substituted Cl1 to .C3 al k Cl to C3 al koxy, stitut to al koxy,
Cl to C3 aninoal k ,ISQ%BCtXiﬁB@ttW%rPB C@?L“%“ﬁ%%ﬁ@ﬁ&%‘b@ﬁ;%@éo | ect ed
fromthe groungansitiliedd, % CHaldR!Q98 Ty, afiddy, NiBstithtbd G
substituted Cliy?’o Co alekyll, Ciatég’c(fg al Iggxy,xy’subss%%ultde?éggfat 8§%6C1atlokc306xy,
Cl to Co6 aminoalkyl, and substituted C; to Cs aminoalkyl;

R’ is selected from the group consisting of a), b) and c):

a) a substituted benzene ring having the structure:
Y

Ok

X is selected from the group consisting of halogen, OH, CN, C; to C3
alkyl, substituted C, to C3 alkyl, C; to Cs alkoxy, substituted C; to C3 alkoxy, C; to C3
thioalkyl, substituted C; to Cs thioalkyl, S(O)alkyl, S(O),alkyl, C; to C; aminoalkyl,
substituted C; to C; aminoalkyl, NO,, C; to Cs perfluoroalkyl, substituted C; to C;
perfluoroalkyl, 5 or 6 membered heterocyclic ring having 1 to 3 heteroatoms, CONH,,
CSNH,, CNHNHOH, CNH,NOH, CNHNOH, COR®, CSRE, OCORZ, and
NR®COR®;

R is selected from the group consisting of H, C; to Cs alkyl,
substituted C; to C; alkyl, aryl, substituted aryl, C; to C; alkoxy, substituted C; to C;
alkoxy, C; to C; aminoalkyl, and substituted C; to C3 aminoalkyl,;

R is H, C; to C; alkyl, or substituted C; to Cy alkyl;

Y and Z are independently selected from the group consisting of H,
halogen, CN, NO,, C; to Cs alkoxy, substituted C; to C; alkoxy, C; to C; alkyl,
substituted C; to Cy4 alkyl, C; to Cs thioalkyl, and substituted C; to C; thioalkyl;

b) a five or six membered heterocyclic ring comprising 1, 2, or 3
heteroatoms selected from the group consisting of O, S, SO, SO, and NR® and having

one or two independent substituents from the group consisting of H, halogen, CN,

NO,, C; to C4 alkyl, substituted C; to C4 alkyl, C; to Cs alkoxy, substituted C; to C3



am noal kyl, and substituted C1 to C6 am noal kyl; R5 is selected fromthe
group consisting of a), b) and c): a) a substituted benzene ring having
the strucwarmn4/0062% Z X is selected fromthe group consiEt/vspo@ioibmiogen,
OH, CN, Cl to C3 alkyl, substituted C1 to C3 alkyl, Cl1 to C3 al koxy,
substituted C1 to C3 al koxy, Cl1 to C3 thioalkyl, substituted C1 to C3
thi oal kyl, S(O al kyl, S(O2alkyl, ClL to C3 am noal kyl, substituted Cl1 to
C3 ami noal kyl, NO2, Cl to C3 perfluoroal kyl, substituted Cl1 to C3
perfluoroal kyl, 5 or 6 nenbered heterocyclic ring having 1 to 3

het eroat oms, CONH2, CSNH2, CNHNHOH, CNHZRIOH, CNHNOH, CORB, CSRB, OCORB,
and NRCCORB; RB is selected fromthe group consisting of H Cl to C3

al kyl, substjtuted Cl.to .C3 . alkyl, .aryl,  substitute b, to C3
al koxy, subsf‘lktofﬁ”e lt&#%aémt’%’al%élr %{?ﬁg}tu{%Jp 1tt8ltté?:§n5’ﬁ‘?aﬁll6yg1 Q@% ’Q%D’sq.‘i‘f;st i tuted
Cl to C3 am ngaldo® RCis H Cl to C3 alkyl, or substituted C1 to C3

alkyl; Y and Z are i'ndependent!|y sel ected fromthe group consisting of H,
hal ogen, CN, NC2, C1 t ®°GsFalNEx(; teGhalkil sttstitu@l € pto@ dkypayl, Cl to C4
al kyl, substituted Cl t alkyl, €Cl1. to t hi oal kyl , and sybstjtuted C
to C3 thioal WPS%{‘HW gyh i(%oléocgﬁa ab*’io Yﬁé‘ﬁff&?‘@éa& g? 6@‘9&3'/4 @ tPir}ggijB YlsPing 1,
2, or 3 hetgﬁ&ﬁgﬁg@(ﬁ%@g&ﬁgmgﬁ(ﬁmthe group consisting of 0, S, SO SO2
and NR6 and having one or two | hdependent substituents fromthe group
consi sting of H, hal og®¥,is BNC; tdNCRalkel, dr $ubstditeall Gyto,Csxallbdf i tuted C 1 to C4
alkyl, C1 to C3 al koxy, .substituted C 1 to C3 WO 2004/ 000227

PCT/ US2003/ 019791 - 49¥<§|1$<g[x§1 ks %lgyle@l]béﬁfmtﬁsia@lktquz alloflsqn G uip &a COralkyl; 3
am noal kyl , D, CSRD, and NRECORD, RDis H NH2, Cl to C3 allcyl,
substituted C1 to C3 alkyl, aryl, substituted aryl, Cl1 to C3 al koxy,
substituted Cl tocE3 alkdndol-461, indolCBybor benad-Rythiophdne rBoibSt ivhereftkael to C3

am noal kyl; moiety is optionally substituted by from 1 to 3 substituents selected from the group
consisting of halogen, alkyl, substituted alkyl, CN, NO,, alkoxy, substituted alkoxy,
and CFj3;

Q'is S, NR’, or CR*R?;

R is selected from the group consisting of CN, C; to Cg alkyl, substituted C;
to Cs alkyl, C3 to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl,
heterocyclic ring, substituted heterocyclic ring, acyl, substituted acyl, aroyl,
substituted aroyl, SO,CF3, OR!! and NR''R'?;

R® and R’ are independent substituents selected from the group consisting of
H, alkyl, substituted alkyl, acyl, substituted acyl, aroyl, substituted aroyl, Cz to Cg
cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic ring,
substituted heterocyclic ring, NO,, CN, and COR'":

RY%is C; to Cs alkyl or substituted C, to Cs alkyl;

or CR*R’ comprise a six membered ring having the structure:

0
% Q CH,

0 CHs



REis H Cl to C3 alkyl, or substituted C1 to C3 alkyl; R6is H Cl to C3
al kyl, substituted C1 to C3 alkyl, or Cl to C4CQ2al kyl; or c) an

i ndol - 4- yWwo 1ondalo227- yl or benzo-2-thi ophene npi ety, wherrimusahi19mvoi ety is
optionally substituted by from1l to 3 substituents selected fromthe group
consi sting of hal ogen, alkyl, substituted allcyl, CN, NO2, alkoxy,
substituted al koxy, and CF3; QL is S, NR7, or CRBRI; R7 is selected from
the group consisting of CN, Cl1 to C6 al kyl, substituted C1 to C6 al kyl, C3
to C8 cycloal kyl, substituted C3 to C8 cycloal kyl, aryl, substituted aryl,
het erocyclic ring, substituted heter ocycﬁoc' ring, acyl, substituted acyl,
aroyl, substituted aroyl, SO2CF3, OR', and NR11R12; R8 and RO are

i ndependent substityuent s sel ected fromthe group consisting .of , al kyl,
substituted al kyl, thCWd?RS %%PWW&“@&P%“@%&@%%&R F‘?Qﬁ%@ﬁg Qfgy?l,ﬁy& to
C8  cycl oal kydybstitid billapfl, $BshitRicEBrAYEhQBEIENL 1ind! bt AT .
het erocyclic ring, Sl}%,gta?%iut ea heet ero%:/ycl i cﬁ}ﬁi r%l%’ NO%,1 m%‘ééﬁg%%a%% R10
is ClL to C3 aicklybubstitigerbadtyl,tamydcsulttittied @®yhlskifbnyl pandGRBRAVCdOPIfosE a Si X
menbered ring haying the structure: O OCH3 X 0 CH 3 2004/ 000227
PCT/ US2003/ ofﬁ?ﬂm -%“%ilyéﬁ%{epﬁ?iﬂ% stlte tariomss Snaiahelits: %afﬁéoitlggerf%m t he
group consisting of H, alkyl, substituted alkyl, aryl, substituted aryl,
het erocyclic ring, substituted heterocyclic ring, acyl, substituted acyl,
aroyl, substituted.ar oylUse aodrilongytb Claindl, shixattetintdeinl thatlif drydompoimdof

phar maceut i caflorlrﬁ/ulg(f_cept able salt, tautonmer, netabolite, or prodrug thereof.

R' and R? are joined to form a -CH,(CH,),CH,- ring;

nis 3;
R? and R* are H;
R’ is the substituted benzene ring having the structure:
X
31
4 -
Y_.
NS

X is selected from the group consisting of halogen, CN, CONH,, CSNH,,
COR®, CSR®, C; to C; alkoxy, C; to C; alkyl, NO,, C; to Cs perfluoroalkyl, 5
membered heterocyclic ring comprising 1 to 3 heteroatoms, and C; to C; thioalkyl;

RBis C, to C3 aminoalkyl or substituted C; to C; aminoalkyl, wherein said
aminoalkyl is NH(alkyl) or N(alkyl),;

Y is selected from the group consisting of H, halogen, CN, NO,, C; to C;
alkoxy, Ci to C4 alkyl, and C; to Cs thioalkyl.

3. Use according to Claim 1, characterized in that in the compound of
formula I:

R! and R? are joined to form the -CH,(CH,),CHp- ring;

nis3;

R3 and R* are H;



2. Use according to Claim1, characterized in that in the conpound of
formula I: RL and R2 are joined to forma -CH2(CH2)"CH2- ring; nis 3; R3
and R4 arwooodoex t he substituted benzene ring havi ng RdT@USbOdIME: X
631 4" Y- X is selected fromthe group consisting of hal ogen, CN, CONH2,
CSNH2, CORB, CSRB, Cl1 to C3 alkoxy, Cl to C3 alkyl, N2, Cl1 to C3
perfluoroallcyl, 5 nenbered heterocyclic ring conprising 1 to 3

het eroatons, and Cl1 to C3 thioalkyl; RBis ClL to C3 am noal kyl or
substituted C1 to C3 am noal kyl, wherein said am noal kyl is NH(al kyl) or
N(alkyl)2; Y is selected fromthe group "@dnsisting of H hal ogen, CN, N2,
Cl to C3 alkoxy, ClL to &4 alkyl, and C1 to C3 thioal kyl. 3. Use according
to daim1l, characiseriized in that i.n the cqonpound of fornula I: R and R2
are joined to for %Stlﬁgle-@ﬂ@%r?qmba‘@% CSUHCHEE 3. R3 and R4 are H;, WD
2004/ 000227 PCT/ US2003/ 019791 -51 R5 is khe five nenbered ring having the
structure: X Uis 0, S or NRG, X 1is ected fromthe group consisting
of hal ogen, CN, NO2, CONH2, CSNH2, CORB—CS|$B, Cl to C3 alkyl, and Cl to
C3 alkoxy; RBis ClL to C3 am noal kyl or yubs\}‘\_'ytuted Cl to C3 am noal kyl,
wherein said

Uis O, S, or NR;

X’ is selected from the group consisting of halogen, CN, NO,, CONH,,
CSNH,, CORB, CSR® C; to C3 alkyl, and C; to C; alkoxy;

RBis C;to C; aminoalkyl or substituted C,; to C; aminoalkyl, wherein said
aminoalkyl is NH(alkyl) or N(alkyl),;

Y’ is selected from the group consisting of H, halogen, and C; to C4 alkyl,

wherein said halogen is F.

4. Use according to Claim 1, characterized in that in the compound of
formula I:

R! and R? are joined to form a -CH,(CH,),CHa- ring;

nis3;
R3 and R are H;
R’ is the six membered ring having the structure:
X1
"]
N~

X!is N or CX3
X is halogen, CN, CONH,, CSNH,, COR®, CSR®, or NO»;
RBis Cito Cs aminoalkyl or substituted C; to C3 aminoalkyl, wherein said

aminoalkyl is NH(alkyl) or N(alkyl),.



am noal kyl is NH(al kyl) or N(alkyl)2; Y is selected fromthe group
consisting of H, halogen, and C to C4 alkyl, wherein said halogen is F.
4. Use acearmpsigpoey Cl ai m 1, characterized in that in trEEZPGUNA7IOf
formula I: RL and R2 are joined to forma -CH2(CH2)"CH2- ring; nis 3; R3
and R4 are H R5 is the six menbered ring having the structure: x1 N Xl
is Nor CX2; X2 is halogen, CN, CONH2, CSNH2, CORB, CSRB, or NO2; RBis Cl
to C3 am noal kyl or substituted Cl1 to C3 am noal kyl, wherein said

am noal kyl is NH(al kyl) or N(al kyl)2. WO 2004/ 000227 PCT/ US2003/ 019791 -52
5. Use according to claim1, characterize¥ in that in the conpound of
formula I: RI and R2 are al kyl or substituted alkyl; R3 is H 6. Use
according to claim1, aracterized. i.n that in.tpne onpound of formula I:
R and R2 are joi med t oo FoACRTENE thgladm Te chatertetizs 1??]@?8*%860@8%4‘53‘?' ng of
- CH2( CH2) " CHZrymu©ii2 CH2C( CH3) 2CH2CH2-, - O( CH2) nCH2-, - O( CH2) pO-,

- CH2CH2OCH2CH2-, - CH2CH2N( H) CH2CH2-, and - CH2CH2N( al kyl ) CH2CH2-; R3 is H.
7. Use according tR aidRTardalkgharsabsténiedatkyl;n that in the conpound of
formula I: R3is |_I'.{3isH

6. Use according to claim 1, characterized in that in the compound of
formula I:

R' and R? are joined to form a ring selected from the group consisting of
-CH,(CH),CHz-, -CH,CH,C(CHs).CH,CH,-, -O(CH2)mCHa-, -O(CHy),0-,
-CH,CH,OCH,CHj;-, -CH,CH,N(H)CH,CH,-, and -CH,CH,N(alkyl)CH,CHj-;

R’isH.

7. Use according to claim 1, characterized in that in the compound of
formula I:

R’is H;

Q'isSorNR.

8. Use according to claim 1, characterized in that in the medicament is

formulated for oral delivery.

9. Use of a compound of formula II, or a tautomer thereof , in preparing a

medicament for treatment of acne and/or hirsutism, characterized in that formula IT is:

R5

II

wherein:



QL is S or NR7. 8 Use according to claiml1, characterized in that in the
medi canent is fornulated for oral delivery. 9. Use of a conpound of

formul a | Wo mn4/@0tmut omer thereof , in preparing a nediRcanmEswoxda791
treatnent of acne and/or hirsutism characterized in that fornmula Il is:
R5 O-N HOR 11 |l wherein: WO 2004/ 000227 PCT/ US2003/019791 -53 R11 is

sel ected fromthe group consisting of H, acyl, substituted acyl, aroyl,
substituted aroyl, sulfonyl, and substituted sulfonyl; R5 is (i), (ii), or
(iii): (i) a substituted benzene ring having the structure: X 63 4
Yowherein: X is selected fromthe group EohSi st | ng of hal ogen, CN, CONHZ,
CSNH2, CONHal kyl, CSNHal kyl, CON(al kyl )2, CSN(al kyl)2, CNHNHOH,  CNH2NOH,
Cl to C3 al koxy, 1t.0 a | ,. NO2, Cl to. C3 rfluoroal kyl, 5 nber ed
het erocyclic ri ngq(%or%f)?el?%ﬁtﬁdgé§mt%e grOHgtcgrgsbsglpg,pg?fgﬁd, srt“(')‘teé?ci/]‘r’n?’i?gfﬁkyl Y
is selected fgupsitiied D6yQURIBANS A&t dubstitdfedultbaliogen, CN, N2, Cl to C3

al koxy, Cl to C4 alkyl, and Cl to C3 thioalkyl’ (ii) a five menbered ring
havi ng the struct uRels ()Xiior Adwherein: Uis 0, S, or NR6;

(1) a substituted benzene ring having the structure:
X
3I
4 -
Y._.
NS
wherein:

X is selected from the group consisting of halogen, CN, CONH,,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl), CNHNHOH,
CNH,NOH, C; to C; alkoxy, C; to Cs alkyl, NO,, C; to Cs perfluoroalkyl, 5
membered heterocyclic ring comprising 1 to 3 heteroatoms, and C; to Cs thioalkyl;

Y is selected from the group consisting of H, halogen, CN, NO,, C; to
Cs alkoxy, C; to C4 alkyl, and C; to Cs thioalkyl;

(i)  afive membered ring having the structure:

X
y—L :>
U\//\J_IJ
wherein:

Uis O, S, or NR6;

R®is H, C; to Cs alkyl, or C; to C4 COsalkyl;

X is selected from the group consisting of halogen, CN, NO,, CONH,,
CNHNHOH, CNH,;NOH, CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl)s,
CSN(alkyl), C; to C3 alkyl, and C; to Cs alkoxy;

Y’ is selected from the group consisting of H, F, and C; to Cy alkyl; or

(ii1)  asix membered ring having the structure:



R6 is H Cl to C3 alkyl, or C1 to C4 CO02alkyl; X is selected fromthe
group consisting of hal ogen, CN, NO2, CONH2, CNHNHOH, CNH2NOH, CSNH2,
CONHal kyl| woCshisobkyrl, CON(al kyl)2, CSN(al kyl)2, Cl1 to @Tabdeyés/oiarsd CL to
C3 alkoxy; Y is selected fromthe group consisting of HH F, and Cl1 to C4
al kyl; or (iii) a six nenbered ring having the structure: W 2004/000227
PCT/ US2003/ 019791 -54 X N wherein: Xl is Nor CX2; X2 is hal ogen, CN,
CONH2, CSNH2, CONHal kyl, CSNHalkyl, CON(al kyl)?2, CSN(al kyl)2 or NO2; or a
pharmaceutically acceptable salt, tautonmer, netabolite, or prodrug thereof.
10. Use according to claim9, characteri z8d in that in the conmpound of

formula Il, R5 is said five nenbered ring and Uis 0 or S. 11. Use of a
conpound of fornula Ill, or a tautomer thegeof, in preparing a medicanment
for treatnment of acne and/or hirsutism acterized in that fornula I11

is: RS O- NHGCN IIl wherein: R5is (1),

(ii), or (iit): (i) a
substituted benzene ring having the stryctutle: - X 4°Y

wherein:
X' isN or CX%
X? is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
CON(alkyl);, CSN(alkyl), or NO,;

or a pharmaceutically acceptable salt, tautomer, metabolite, or prodrug thereof.

10.  Use according to claim 9, characterized in that in the compound of

formula II, R’ is said five membered ring and Uis O or S.

11. Use of a compound of formula III, or a tautomer thereof, in preparing a
medicament for treatment of acne and/or hirsutism, characterized in that formula III

is:

RS
— N\
N
N CN
I
wherein:
R’ is (1), (ii), or (iii):
) a substituted benzene ring having the structure:
X
3!
4 -
Y|
5

wherein:

X is selected from the group consisting of halogen, CN, CONH,,



wherein: X is selected fromthe group consisting of hal ogen, CN, CONH2, WO
2004/ 000227 PCT/ US2003/ 019791 -55 CSNH2, CONHal kyl, CSNHal kyl ,

CON( al kyl W, 20€800247kyl ) 2, CNHNCH, Cl to C3 al koxy, Cl trReT1dx286301b791NO2, Cl
to C3 perfluoroal kyl, 5 nmenbered heterocyclic ring conprising 1 to 3

het eroatons, and Cl1 to C3 thioalkyl; Y is selected fromthe group
consisting of H, halogen, CN, NO2, Cl to C3 alkoxy, Cl to C4 alkyl, and Cl1
to C3 thioalkyl; (ii) a five nmenbered ring having the structure: X Y, A
wherein: Uis O S, or NR6; R6 is H Cl tog C3 alkyl, or Cl to C4 CQ2al kyl ;
X is selected fromthe group consisti ng‘%sf' hal ogen, CN, NO2, CONH2,

CSNH2, CONHal kyl, CSNHal kyl, CON(al kyl )2, CSN(al kyl)2, Cl1 to C3 alkyl, and

% o al iyt Br GO PaRE S ON R el ShG kel eNHAGl: €1 oSN
in: X1al 1cvi2 N - v,
Coniel kyl . cou sl G132 P S g g o 3P S mopltelihc o S

accept abl e s&pmprisiagtldndrheterestams) ande; toCsphioatkyly t hereof . 12, Use

according to claim1l, ¢characterized that in the conpound of formula II,
R5 is the five nenbered M sr‘?gec%iﬁi%‘)r% &W?%C@S’é?n%?foﬂdlaim EdodER, Ci to

PCT/ US2003/ 0&9 &¥oxy, C; to C, alkyl, and C; to C; thicalkyl;

(i) a five membered ring having the structure:

Xl
Y'\.’: : )
wherein:
Uis O, S, or NR6;

R® is H, C; to C3 alkyl, or C; to C4 COqalkyl;
X’ 1s selected from the group consisting of halogen, CN, NO,, CONH,,

CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, C; to C; alkyl, and C;
to Cs alkoxy;

Y’ is selected from the group consisting of H, F and C; to C; alky!; or

(iii)  asix membered ring having the structure:

X1
-

N~

wherein:
X!'isNor Ccx%
X is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
CON(alkyl),, CSN(alkyl); or NO,;

or a pharmaceutically acceptable salt, tautomer, metabolite, or prodrug thereof.

12. Use according to claim 11, characterized that in the compound of

formula II, R? is the five membered ring (ii)and Uis O or S.



-56 13. Use of a conpound of fornula IV, or a tautomer thereof, in
preparing a nedicanent for treatnment of acne and/or hirsutism

char act erwoemod/onoedrat fornmula IV is: RS RB N CN H IVPowes2eanofnd is
selected fromthe group consisting of H CO2R10, acyl, substituted acyl,
aroyl, substituted aroyl, alkyl, substituted alkyl, and CN;, R10 is C1 to C3
alkyl; R5is (i), (ii), or (iii): (i) a substituted benzene ring having
the structure: X 3 4" 2 Y5-\ wherein: X is selected fromthe group
consi sting of hal ogen, CN, CONH2, CSNH2, CO\IHaI kyl , CONHal kyl ,
CON(al I cyl)2, CSN(allcyl)2, CNHNOH C1 to°C3  al koxy, Cl to C3 al kyl, N2,
Cl to C3 perfluoroal kyl, 5 nmenbered heterocyclic ring conprising 1 to 3

het er oat ons, and to i oal kyl : i S cted fromthe group
consisting of H, ﬁl j ogeﬁ3 ?% }in%fﬁo u@ aPkdaptonger ﬂ{l%e‘égmd?rﬁwrmgénd Cl
to C3 thioal kiddicdnhdnk fér tfdaﬁﬁerﬂ%ﬁ@@fe%dfok AFsIRAM, RBarh&EritdiH S H FEmuldTy WO

2004/ 000227 PCT/ US2003/ 019791 -57- wherein:
is:

CN

I=z

wherein:;

R® is selected from the group consisting of H, CO,R!?, acyl, substituted acyl,
aroyl, substituted aroyl, alkyl, substituted alkyl, and CN;

R is Cj to Cj alkyl;
R’ is (i), (ii), or (iii):
1) a substituted benzene ring having the structure:
X
3!
4 =
Y- |
NN
wherein:

X is selected from the group consisting of halogen, CN, CONH,,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl), CNHNOH, C; to Cs
alkoxy, C; to Cs alkyl, NO, C; to Cs perfluoroalkyl, 5 membered heterocyclic ring
comprising 1 to 3 heteroatoms, and C; to Cs thioalkyl;
Y is selected from the group consisting of H, halogen, CN, NO,, C; to
C; alkoxy, C; to C4 alkyl, and C; to Cs thioalkyl;
(ii) a five membered ring having the structure:

.U’X

\/\



Uis O S, or NR6; Reis H Cl to C3 alkyl, or C1 to &4 CQ2al kyl; X is
sel ected fromthe group consisting of hal ogen, CN, NO2, CONH2, CSNH2,
CONHal kyl woCshisdokyrl , CON(al kyl )2, CSN(al kyl)2, Cl to Cyaalksghos/apmiCl to
C3 al koxy; Y is selected fromthe group consisting of H F and Cl1 to 4
al kyl; (iii) a six nmenbered ring having the structure: X N wherein: Xl
is Nor CX2; X2 is halogen, CN, CONH2, CSNH2, CONHal kyl, CSNHal |l cyl,

CON(al kyl')2, CSN(al kyl)2 or NO2; or a pharnaceutically acceptable salt,
tautomer, netabolite, or prodrug thereof. 14. Use according to claim 13
characterized in that in the conpound of 7forrrula IV, R5 is the
five-nmenbered ring (ii) and Uis 0 or S. 15. Use of a conpound of formula
V, or a tautomer thereof, in preparing a nedicament for treatnent of acne
and hirsutism chd/%t5%rized in that formula Vis: RS NN2 HV R5is
(i), (ii), or (iii): (iYisd,RskREUt ed benzene ring having the structure:

WO 2004/ 000227 PCT/ U82003/ (519791 58 X 3 4" Y
R®is H, C; to C5 alkyl, or C; to C4 COjalkyl;

X’ is selected from the group consisting of halogen, CN, NO,, CONH,,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, C; to C; alkyl, and C;
to C; alkoxy;

Y’ is selected from the group consisting of H, F and C 1 to Cy4 alkyl;

(iii)  a six membered ring having the structure:

X1
(/
N I
wherein:
X!is N or CX3;
X? is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
CON(alkyl),, CSN(alkyl), or NO»;

or a pharmaceutically acceptable salt, tautomer, metabolite, or prodrug thereof.

14.  Use according to claim 13, characterized in that in the compound of

formula IV, R® is the five-membered ring (i)and Uis O or S.

15.  Use of a compound of formula V, or a tautomer thereof, in preparing a

medicament for treatment of acne and hirsutism, characterized in that formula V is:

R5

NO,

Iz

Y
R’ is (i), (ii), or (iii):

1) a substituted benzene ring having the structure:



5\ wherein: X is selected fromthe group consisting of hal ogen, CN,
CONH2, CSNH2, CONHal kyl, CSNHal kyl , CON(al kyl )2, CSN(al kyl )2, CNHNOH,

to C3 al waxaop4/@b21270 C3 al kyl

C1

NC2, Cl to C3 perfl uoroaldcaiys2603manyer ed

het erocyclic ring conprising 1 to 3 heteroatons, and Cl1 to C3 thioal kyl;
is selected fromthe group consisting of H, halogen, CN, N2, Cl1 to C3

al koxy, G

to C4 alkyl, and C1 to C3 thioalkyl; (ii) a five nenbered r

i ng

Y

having the structure: X U wherein: Uis 0, S, or NR6; R6is H Cl to C3
alkyl, or Cl1 to ¢4 CQ2al kyl; X is selected fromthe group consisting
hal ogen, CN, NC2, CONH2, ~CSNH2, CONHal KyF; CSNHal kyl, CON(al kyl )2,

CSN(al kyl)2, Cl1 to C3 alkyl, and C1 to C3 alkoxy; Y' is selected fromthe
group consisting of H F, and Cl1 to C4 al
having the structure: X N wherein: X i

l; (iii) a six nmenbered ri

CONH2, CSNH2, CONHal kyl, CSNHal kyl, WO ,2004/ 000227 PCT/ US2003/ 019791

CON(al kyl)2, CSN(al kyl)2 or NO2; or

t aut oner,

nmet abolite, or prodrug therg,

pa/rrgeut

characterized in that in the conpound of orpila V, R5 is the five

menbered ring (ii) and Uis 0 or S

wherein:
X is selected from the group consisting of halogen, CN, CONH,,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, CNHNOH, C; to Cs
alkoxy, C; to Cj alkyl, NO,, C; to C; perfluoroalkyl, 5 membered heterocyclic ring
comprising 1 to 3 heteroatoms, and C, to Cs thioalkyl,
Y is selected from the group consisting of H, halogen, CN, NO,, C; to
C; alkoxy, Cy to Cy alkyl, and C; to Cs thioalkyl;

(i1) a five membered ring having the structure:

y—LC r ,\
U\/\
Nt
wherein:
Uis O, S, or NRG;
Ris H, C; to C;3 alkyl, or C, to C4 COsalkyl;
X’ is selected from the group consisting of halogen, CN, NO,, CONH,,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl), C; to C; alkyl, and C;
to Cs alkoxy;
Y’ is selected from the group consisting of H, F, and C; to C, alkyl,

(ili)  asix membered ring having the structure:

x1
-

N
wherein:
X!is N or CX2
X is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,

of

ng

N or CX2; X2 is hal ogen, CN,

-59-

ically acceptable salt,
e according to claiml15,



17. A conposition for conditioning the skin of a manmal in need thereof
conprising: (i) a skin conditioning conponent; and (ii) a conpound of
formul a | wooroodom2art omer thereof: RL R2Z RQL R4 3 R IpomEs2003m1979R1 and
R2 are selected fromthe group consisting of H, alkyl, substituted al kyl,
OH, O al kyl), Q(substituted al kyl), O(Acetyl), aryl, substituted aryl,
heterocyclic ring, substituted heterocyclic ring, alkylaryl, substituted
al kylaryl, al kyl heteroaryl, substituted al kyl heteroaryl, 1-propynyl,
substituted 1-propynyl, 3-propynyl, and gybstituted 3-propynyl; or Rl and
R2 are joined to forma ring sel ected from t he group consi sting of
-CH2(CH2) " CH2-, -CHCH2C(CH3) 2CH2CH2-, -0(CH2),,,CH2-, -Q(CH2)pO,

- CH2CH2OCH2 = 7 CH2 2 -, and - CH2CH2N( al kyl ) CH2CH2-; mis an

i nt eger fro%@@lﬁz’%&%’ﬁjpﬁp@der fromltob5 pis an integer froml
to 4, or R apg %nfaeédﬁcauggé&gﬁbia%ﬁ, ta&o%pﬁ?et%oli%%%}o%gmé&ofo, or
C(cycl oet her); 2004/ 000227 PCI/ US2Z003/ 019791 -6 is selected from

the group consisting of H OH NH2, Cl to C6 alkyl, substituted Cl1 to C6
al kyl, C3 to C6 al keny subst. t ut ed. to C6 al kenyl, .al kynyl,
substituted alkynQ?; ah&?éﬁﬁﬁfﬂ g@”éi?é@?@ﬂwp? thglﬁﬁ nponef et i ng of
H Cl to G gdila VSRPR!tht € thefrbeld ring (ii) and Uis O or S.

17. A composition for conditioning the skin of a mammal in need thereof

comprising:

i) a skin conditioning component; and

(ii)  acompound of formula I, or a tautomer thereof:

i R R2
(L
N
R* \R3
I

wherein:

R' and R? are selected from the group consisting of H, alkyl, substituted alkyl,
OH, O(alkyl), O(substituted alkyl), O(Acetyl), aryl, substituted aryl, heterocyclic ring,
substituted heterocyclic ring, alkylaryl, substituted alkylaryl, alkylheteroaryl,
substituted alkylheteroaryl, 1-propynyl, substituted 1-propynyl, 3-propynyl, and
substituted 3-propynyl;

orR! and R? are joined to form a ring selected from the group consisting of
-CH(CH,),CHa-, -CH,CH,C(CH3),CH,CH>-, -O(CH3)mCHy-, -O(CHa),0-,
-CH,CH,0CH,CH,-, -CH,CH,N(H)CH,CH3-, and -CH,CH,N(alkyl) CH,CH,-;

m is an integer from 1 to 4;

nis an integer from 1 to 5;

p is an integer from 1 to 4;

or R! and R? form a double bond to C(CHjs),, C(cycloalkyl), O, or
C(cycloether);



C3 alkyl, Cl to C3 al koxy, substituted C1 to C3 al koxy, Cl to C3

am noal kyl, and substituted Cl to C3 am noalkyl; R4 is selected fromthe
group conwicstongigpoef7 H, hal ogen, CN, NH2, Cl to C6 al kylpcTsuszsesaiotoed CL to
C6 alkyl, Cl to C6 al koxy, substituted Cl1 to C6 al koxy, Cl to C6

am noal kyl, and substituted C1 to C6 am noal kyl; R5 is selected fromthe
group consisting of a), b) and c): a) a substituted benzene ring having
the structure: Y Z Xn 1~1~/ X is selected fromthe group consisting of
hal ogen, OH, CN, C1 to C3 alkyl, substituted C1 to C3 alkyl, Cl1 to C3

al koxy, substituted C1 to C3 al koxy, Cl ©8-C3  thioal kyl, substituted Cl1 to
C3 thioalkyl, S(Oalkyl, S(O 2alkyl, Cl1L to C3 am noal kyl, substituted Cl

per  Luoroal kyl . & Rort B EradFaur EyRIE o Fh e Kaage 119f 5

het er oat ons, suKdahied CCRNERal R0, Aty Nbstit (O CERIRR Ny Ry OCORB,
and NRCCORB: RB is sel ecfgecltlcgf’\lruglmtﬁe group consi sting of W’C?ﬁ%’ C3

al kyl, subssubstitwed dkyoy, @8 GDRY] , aryl, substituted aryl, Cl to C3

al koxy, substitut Cl to koxy, Cl.to i noal kyl , and. su ituted

Cl to C3 ami noal ky} ;iSEgle tgé:%,om% °g Oﬁﬁl%wgﬁﬁﬁdﬁaﬁaﬁiﬂ’éﬁgﬂut? %EI:@O

al kyl ;¥ andcZ o868 ¢ndenepdss! bR ad ramihe, reUmbonglstado of H

hal ogen, CN, 5 ,y@’Cl1 t;n%CS a koxf/, subst i t&ta‘lelf?x& to 3 a?lkoxgl,’ 5%{1] to 4

al kyl, subssubstitwed C1td Os @aimmblkyl;,, Cl to C3 thioal kyl, and substituted Cl

to C3 thioal kyl; .20Q4/ 000227 PCT/ US2003/ 01979 -61 b) .a_five ar six

menber ed het er ocyﬁf%%sg?‘i‘iﬁdog%‘ﬁﬁ]i‘q FPHP copsisiing S?H?,%alﬁ%‘fnef%\i\tl\gﬁ% Csdr €6t ed from

t he group copgi st NG n : i 0

i ndependent gu §{S}l?%letﬁtlf:e(si%1‘1}%s%6 ?%él’ géﬁ%% gl(l){ns ’ssta?%gtag?bll?—l% ﬁ&?%&%,&&,cé
aminoalkyl, and substituted C; to C¢ aminoalkyl;

R’ is selected from the group consisting of a), b) and ¢):

a) a substituted benzene ring having the structure:

X is selected from the group consisting of halogen, OH, CN, C; to C;
alkyl, substituted C; to Cs alkyl, C; to C; alkoxy, substituted C, to C; alkoxy, C; to Cs
thioalkyl, substituted C; to Cs thioalkyl, S(O)alkyl, S(O),alkyl, C; to C; aminoalkyl,
substituted C; to C; aminoalkyl, NO,, C; to C; perfluoroalkyl, substituted C; to Cs
perfluoroalkyl, 5 or 6 membered heterocyclic ring comprising 1 to 3 heteroatoms,
CONH,, CSNH, CNHNHOH, CNH,NOH, CNHNOH, COR®, CSRE, OCOR®, and
NRCCOR?;

R® is selected from the group consisting of H, C; to Cs alkyl,
substituted C; to Cs alkyl, aryl, substituted aryl, C; to Cs alkoxy, substituted C; to C;
alkoxy, C; to C; aminoalkyl, and substituted C; to C; aminoalkyl;

RCisH, C; to C; alkyl, or substituted C; to Cs alkyl;

Y and Z are independently selected from the group consisting of H,

halogen, CN, NO,, C; to C; alkoxy, substituted C; to Cs alkoxy, C; to Cy alkyl,
substituted C; to C4 alkyl, C; to C; thioalkyl, and substituted C; to Cs thioalkyl;



N2, Cl to C4 allcyl, substituted C1 to C4 alkyl, Cl1 to C3 al koxy,
substituted C1L to C3 alkoxy, ClL to C3 am noal kyl, substituted Cl1L to C3
am noal kyWo BOR®202SRD, and NRECORD;, RD is H NH2, Cl treT1d3200301b791
substituted C1 to C3 alkyl, aryl, substituted aryl, Cl1 to C3 al koxy,
substituted C1 to C3 al koxy, Cl1 to C3 am noal kyl, or substituted C1 to C3
am noal kyl; REis H Cl to C3 alkyl, or substituted C1 to C3 alkyl; R6 is
H Cl to C3 alkyl, substituted C1 to C3 alkyl, or Cl1 to C4CQ2al kyl; or c)
an indol-4-yl, indol-7-yl or benzo-2-thiophene noiety, wherein said nvoiety
is optionally substituted by from1 to 3 Substituents selected fromthe
group consisting of haI ogen, alkyl, substituted al kyl, CN, NO2, al koxy,
substituted al kox

CRSRO: R7 | ected f
t he group consi stg)ng @Qlor@f‘%‘(’jm%%reglh’\{;rdcy@ﬂfb%g ?‘B’E‘%rés“@lf Q[S,Srg;g gl kyIr OmCB
to C8 cycl oah&yﬂoamﬁgbs%qe&éat@&n% %@u&%oﬁ& n@Jfloy s, sar sz a8 RREhyhednar vyl

heterocyclic ring, substituted heferocyclic ring, acyl, substituted acyl,
aroyl, subsondatted 1adq;eh1der8(§ﬁliﬁﬁuelﬁﬂwmathd grdlﬁb Roﬂéistldga)f&h haR@emr@N,

ndependent gubekl LUzt Belieel s o g, Srotbccasl g, ol i 8L (0
ﬁgt efgg'ygfi: léaYllr(q))F]}a'dlto @%ﬁhbéﬁl%b%ﬁbﬁked R&oq.%gﬂl?d’élﬁylcgw? k@?ﬁs’t it ed
substituted BR CORES al kyI or CR8R9 corrpr ise a six rrerrber ed ring having
the structure: WO 2004) @QO%Z?\TI_FCHI gcJoS li/ P]s'ggs%%uted 81 to Cs alkyl aryi( 0 cH
substituted aryl, C; to Cs alkoxy, substituted C; to C; alkoxy, C; to C3 aminoalkyl, or
substituted C; to C3 aminoalkyl;

REisH, Ci;t0 G5 alkyl, or substituted C; to Cs alkyl;

R®is H, C; to Cs alkyl, substituted C; to Cs alkyl, or C; to C4COzalkyl;
or

c) an indol-4-yl, indol-7-yl or benzo-2-thiophene moiety, wherein said
moiety is optionally substituted by from 1 to 3 substituents selected from the group
consisting of halogen, alkyl, substituted alkyl, CN, NO,, alkoxy, substituted alkoxy,
and CFj3;

Q'is S, NR’, or CR®R’;

R’ is selected from the group consisting of CN, C; to Cg alkyl, substituted C;
to Cg alkyl, Cs to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl,
heterocyclic ring, substituted heterocyclic ring, acyl, substituted acyl, aroyl,
substituted aroyl, SO,CF3, OR!! and NR!'R'%;

R® and R’ are independent substituents selected from the group consisting of
H, C, to Cs alkyl, substituted C; to Cg alkyl, Cs to Cg cycloalkyl, substituted Cs to Cs
cycloalkyl, aryl, substituted aryl, heterocyclic ring, substituted heterocyclic ring, NO,,
CN, and CO,R'?,

RYis Cito Cs alkyl or substituted C; to Cs alkyl;

or CR*R’ comprise a six membered ring having the structure:



3 O RL11 and R12 are independently selected fromthe group consisting of H,
al kyl, substituted al kyl, aryl, substituted aryl, heterocyclic ring,
substi t ut @ tvet/@wezrycl i c ring, acyl, substituted acyl, rarmoyd2po3zubmstit ut ed
aroyl, sulfonyl, and substituted sulfonyl; or a pharmaceutically acceptable
salt, tautomer, netabolite, or prodrug thereof. 18. The conposition
according to claim17, wherein: R and R2 are al kyl or substituted al kyl ;
R3 is H 19. The conposition according to claim17, wherein: Rl and R2 are
joined to forma ring selected fromthe roup consisting of -CH2(CH2)"
CH2-, -CH2CH2C(CH3) 2CH2CH2-, - Q( CH2) mnCHZ-"- Q(CH2) PO-, - CH2CH2OCH2CH2-,
-CH2CH2N(H)CH2CH2-, and -CH2CH2N(aIkyI)CH2CH2-; R3is H 20. The
conposition according to claim 17, whergin: R3is H QL is S or NR7. 21.
Use of a conposition according to any of\clains 17 to 20 in preparing a

medi cament. 22. The net hod accordi ngsto aRm,CHer 21 wherein said conpound
of formula | is selected fromthe g sting of 5'-(3-
Chl orophenyl ) Spi r o[ cycl ohexane-1, 3' - P3H] ]ed; (1" H) -t hi one,

3-(1',2" -Di hydro-2" WD 2004/ 000227 PCT/ 4S2003/ 019791 - 63
thloxosplro[cyclohexane 1,3 -[3H indol]<5" -yl )benzonitrile,

4-1',2' -Di hydro- 2R and R12 are 1nde§)endently selected from the roup consisting of H, alkyl,
t hi oxospi ro[ cycl ohexane-1, 3' -[ 3H] i ndol ] - 5° yl? i ophenecar bonitrile,
3-(1, 2- substituted alkyl, aryl, subs’ututed aryl, heterocyc ic rmg, substituted heterocychc ring,

D h d 2-th |.ohex b tril

> et byl - EE B R STE Rt S5V Rt shbstinad SRS T ol T
-5 -yl)-2 thbmglﬁ?ﬁhmtﬁi@ zﬂ:@eptable salt, tautomer metabohte or Iprodrug thereof.

5-(1, 2- D hydro- hi oxospir o[ cycl opent ane- 1,’3-[ 3H] i ndo

yl')-1H pyrrol e-2-carbonitrile,
5-(1,2-Dihydro-2- i@l Oxﬁglccgn? t%noarzzgéadqngt% c‘?alm 17, wherein:
R' and R? are alkyl or substituted alkyl;

R?is H.

19.  The composition according to claim 17, wherein:

R' and R? are joined to form a ring selected from the group consisting of
-CHz(CH2)nCHy-, -CH,CH,C(CH3),CH,CH-, -O(CH,)mCH,-, -O(CH,),0-,
-CH,CH,OCH,CH;-, -CHCH,N(H)CH,CH;-, and -CH,CH,N(alkyl)CH,CHa-;

R*is H.

20.  The composition according to claim 17, wherein:
R}isH;
Q'is S orNR.

21.  Use of a composition according to any of claims 17 to 20 in preparing
a medicament.
22. The method according to claim 1 or 21 wherein said compound of

formula I is selected from the group consisting of 5'-(3-

Chlorophenyl)spiro[cyclohexane-1,3'-[3H]indol]-2'(1'H)-thione, 3-(1',2'-Dihydro-2'-



[3H i ndol ] -5-yl)-I-(tert-butoxycarbonyl)-pyrrol e-2-carbonitrile,
5-(1, 2- D hydro- 2-
t hi oxospi we myebmbexane- 1, 3-[ 3H i ndol ] -5-yl ) -I - H pyrr ol ec@yeszoisondoni | e,
5-(2'-
t hi oxospi ro[ cycl ohexane-1,3" -[3Hindol]-5"-yl)-I-methyl-pyrrol e-2-carbonitr
ile, 5- (1,2-D hydro-2-thioxospiro
[ cycl opentane-1, 3-[ 3H] i ndol ] -5-yl)-3thi ophenecar bonitrile,
(1, 2- D hydr o-t hi oxospi ro[ cycl opent ane-1, 3-[ 3H] i ndol ] - 5- yI ) 2t hi ophenecarb
i

g o

nitrile, 5-(3-Fluoro-4-nethoxyphenyl )sﬁ?’ro[ cycl ohexane-1, 3-[3H i ndol ] -2(1
-thione, 5-(2-Amno-5-pyrimdinyl)spiro [cyclohexane- 1 3-[3H indol]-2(1

yel opent ant sy X, PBRIAK ibemepsitits 122 -Dibyaro-2

cy
3-chl hesnd 6h |3 2
(Bengyl C)rSOE)3- cﬁ%)g(rqggﬂenéﬁ??y?néﬁﬁ]lg{iiwgr gpﬁhﬁxio@ﬁ% 8{1{1}1% getqn one,
(
(
(

55
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