WO 02/ 20526 PCT/ US01/ 27007 Cyclic and Acyclic Am di nes and Pharmaceuti cal
Conposi tions Contai ning Them for use as Progesterone Receptor Binding
Agents Fi gf@lodpsighe | nvention The invention relates to guplbfipafesd acyclic
conpositions, nore particularly cyclic and acyclic am dines,
pharmaceutical conpositions containing such amdines and theéir wuse in
nodul ati ng progesterone receptor nedi ated processes. ac o Steroidal and non
st eroi dal conpounds which bind to the progesterone receptor nmay act as
ei t her agoni sts or antagoni sts and thereby have utility as pharnmaceuti cal
agents for treatnment of a variety of nedical conditions. In particular,

| i gands to the pr §yekic andbheyclic Aapidines andPharmacentisalCompaitionsport ant  rol e
i n gynecol ogi cal Contsining Thern Jerowse as Bragesiexone ReceptordBindimzadpemtsosi s. The

natural lignd, the steroid progesterone and its synthetic anal ogs, are,
f or exanplFigld efflefnventiohr th control formul ati ons. Antagonists to

progesterone are usefixl in treating chronic disorders such as. certain
forns of hor nor dent_.cancer. of .t he, breast.,, ovaries,, an epndonet ri um
and in treatiEgkﬁﬁgigﬁ%n¥ﬁﬁﬁ%ﬁﬂéwaﬁkﬁg (epesitions mpre BEHC of
infertfli anddcychvamddines, fhaahsenick oapditivs donRedingkh WaidheP5@aR§t er one. The
st er oi dal ro t erone anal og, nedroxyprogesterone, alone or in

conbi nat i qMﬁ#ﬁ%ﬁﬁ&Eﬁﬁﬁ@?mP Wﬁﬁ%%. IPEESr event i on of ost eoporosi s,
treatment of vul var and/or vagi nal atrophy, treatnent of nbderate to severe

vasonot or Backerdueds associ ated with nenopause, treatnent of secondary
anenorrehea, treatnent of abnornmal uterine bleeding due to hornonal

i mbal ance i n tde ence of organic t hal ogy,, prevention of pregnancy, or
as adjuncti veﬂF‘ﬁﬁF@”&ﬂﬁ{%WP%w@g%%a‘i%%@%?Pwmns PO ecur rent

and net astay act as ettdosmihistsr athgdnGiind Gkby haviutiipisphatvhosatal Mer ck & Co.

(1998)). WO O 05@? PCT/ USOl/éé?OO,? M f epri stone and onapri st one,

st er oi dal a@ﬁ?i{@fé‘m&‘ egt gfa yaighyof mefispleonditions. been eval uated for use in the
treatment of breast cancer, endonetriosis and uterine fibroids, or as

contraceptive lagesicalar, (iGinds to thbflogisteroderBRp0} are Kb to phein IfortehP95) ) -

Si de-effects, associ afed w, th steroi dal conppounds which bind to the
pr ogest er Bifgn gyneco ogical medicine, cancer, and prevention of osteoporosis. The natural

Ligand, the steroid progesterone and its synthetic analogs, are, for example, used in bn'th
control farmulations. Antagonists to progesterone are useful in treating chronic disorders
such as certain forms of hormone-dependent cancer of the breast, ovaries, and
endometrium, and in treating uterine fibroids. Bndometriosis, a leading cause of
infertility in women, is also amenable to treatment with progesterone. The steroidal
progesterone analog, medroxyprogesterone, alone or in combination with estrogens, is
indicated for prevention of osteoporosis, treatment of vulvar and/or vaginal atrophy,
treatment of moderate to severe vasomotor symptoms associated with menopause,
freatment of secondary amenorrehea, treatment of abnotmal uterine bleeding due to
hormonal imbalance in the sbsence of organic pathology, prevention of pregnancy, oras
adjunctive therapy and palliative treatment of inoperable, recurrent, and metastatic '
endometrial or renal carcinoma (Merck Manual; Mexck & Co. (1998)).



5 receptor limt their therapeutic useful ness. Mfepristone has been
reported to be not only a potent antiprogestin, but also an antiglucoc
orticoid arfMO&20528 i androgen. (Exp. Quin. Thor. Patent sPCRU8)2THI5 (1999);
Ann, NYAcad. Sci, 828,47-58 (1997)). Such conpounds, being structurally
simlar to natural steroid ligands, may also interact with a nunber of
other steroid receptors, either directly or follow ng netabolismin vivo.

10 Nan steroid [iﬁ!i’g@ﬂ 11 h. [ flcl for.t rogest grone receptor can
now be identified by %W%%é&g%a%’ r°?§'??§ enﬁffvgl vant age of
havi ng | exwaluatedfor useda theittehtinent of bfdakiesanden) ehdimekiiosisand tRAEPLROHSs, oS a
result, such non steroidal . |igands ul e i gnificant val ue because
of the redf a%%@og%% s%gsgﬁbgﬂfﬁ@%@)n the nedical

t her api es descn"bed above. Therefore, there remains a need for novel
ligands of 15 Shie-epkeyesnboided Witk seedaDdonipbaids hich ORIt &Rl ropeRteess si bl e,

possess high therapeytjc specificity, and that do not cause the undesired
si de effed ¥§@%tmtﬁqmp&g% .@‘S&ﬁm@@mm@i%ﬁWi nventi on
provi des tebd | inl B frilathesdobtiddidt J&ﬁr@’ t ne
receptor, r=hqlg'rt i cu? ﬁ%ﬁc?%??g%%%%l | ccggir%x%?%ém%:orrp 3%?? l\lg’ch can act
as pr ogestilifgrs Patents M6 695 G plrog T diced ScialdB,ATH& @88 doh at e progest er one

recept or ' 1g£]g mﬁ ' Xgﬁ!“ Ll r i .0 rmaceut i cal
conpositi gﬁ%bg%ﬁgal n %g‘%?‘ﬁg'ﬁ’ corraﬁjotgun S. &%?lgﬁﬁ%@’%ﬁ%néwapr ovi des

f or met hodsmbér af othet stergidacoeptorsptithiendirattly anfoliowing metbolitint inofve, caused by
progest erone receptor nedi ated processes. The invention relates to

compoygds of ! Rep it fedudd witk affisl) £ B hrdgekirib bl b Un M8 1 A “RR(C

Rolvy R11 J erein
identified by in vitro assays and offer the potential advantage of having less cross-

reactivity to other infracellular receptors. As a result, such non-steroidal ligands would
be of significant value because of the reduced likelihood of undesirable side-effects in the
medical therapies described above. Therefore, there remains a need for novel ligands of
15  the progesterone receptor that are chemically accessible, possess high therapeutic
specificity, and that do not cause the undesired side effects of steroidal ligands.

nmmary of the ion

The invention provides non-steroidal ligands with affinity for the progesterone
receptor, particularly cyclic and acylic amidine compounds, which can act as progestins
20  and/or antiprogestins, and thereby modulate progesterone receptor mediated processes.
The invention firther provides pharmaceutical compositions containing such compounds.
Finally, the invention provides for methods of treating a mammal for diseases or
conditions caused by progesterone receptor mediated processes.

The invention relates to compounds of the formuta (1)



5 is selected fromthe group consisting of aryl of 6-12.carbon atons and
het eroaryl of 2-11 carbon atons and 1-3 heteroatons selected fromthe group
consi sti ngWO 020528 and O0; T is selected fromthe group copci/esazgmoof
hydrogen, nitro, nitrile, alkyl of 1-6 10 carbon atons, hal ogen, hal oal kyl
of 1-6 carbon atons and. a nunber of hal ogen atons up. to the perhalo

| evel , aryl of 6-12 carbon atons, and heteroaryl of 2-11 carbon atons and
1-3 heteroatons sel ected fromthe group copsisting of N, Sand 0, or T 15
may form together with a carbon atom aNf 6Eht to a carbon atomto which it
is attached, a fused ring of 6-9 carbqg at RAE and 4-14 hydrogen atons; t is
1-5; RZ 20 is selected fromthe gk C SIS ng. of al kyl of 2-10 carbon
atons, hal oal kyl of 1-10 carbon agn and a nunber of hal ogen atons up to
-the perhalo level, cycloalkyl of ar bon at oms, heterocycl oal kyl of
4-7 carbon atons and 1- 3 heteroatons selected fromthe group consisting of
N, S and 0, alkenyl of 2- 10 carbon atoﬁg, cycl oal kenyl of 5-12 carbon
atons and containing 1-3 rings, 25 and“alkynyl of 3-10 carbon atons; 3 WO
02/ 20526 PCT/ .27007 G is a selected fromthe group consisting of
hydrogen, nitro, nitrite, halogen, OH OR, =0, hal oal kyl of 1-4 carbon _
atons and a n er of halogen atons - up to the perhalo |evel, alkyl of 1-4
carbon atons, "al kenyl of 1-4 carbon 5 atons, cycloal kyl of 3-7 carbon

at ons,¢ heter ocycl.q ar bon..at o 1- et er oat.ons sel ected
from t%e gr oup cionglle‘lést%éﬁgmtﬁ ﬁ S]bwng’ﬁ %@?&%%&Wﬁi 47 car bon
at ons, het er ocychaeabhighyf 2-0f cafbdn awmé)ﬁid 1&3 Besroatdths selected from the group o
- consisting of N, SandO

N

is selected from the group consisting of hydrogen, mtro pitrile, alkyl of 1-6 -
10 carbon atoms, halogen, haloalkyl of 1-6 carbon atoms and a umber of
halogen atoms up to the perhalo level, aryl of 6-12 carbon atoms, and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O, or oo

15 may form, together w1th a carbon atom adjacent to a carbon atom to which 1t
is attached, a fused rmg of 6-9 carbon atoms and 4-14 hydrogen atoms;

is 1-5;
R?
20 is selected from the group consisting of alkyl of 2-10 carbon atoms, haloalkyl
of 1-10 carbon atoms and a number of halogen atoms up to the perhalo level,
cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 4-7 carbon atoms and 1-
3 heteroatoms selected from the group consisting of N, S and O, alkenyl of 2-
10 carbon atoms, cycloalkenyl of 5-12 carbon atoms and containing 1-3 rings,
25 and alkynyl of 3-10 carbon atoms;

| EEi



1-3 heteroatons selected fromthe group consisting of N, 0, and S, CO2R4,
CCONR (R, aryl of 6-10 carbon atons, heteroaryl of 3-9 carbon atons and
10 1- 3 hetwWOOz526 sel ected fromthe group consisting oPCMus@,27and S,
S(0)y& SO3R7, and SO02N(R)(R6); R4 is selected fromthe group consisting
of al kyl of 1-4 carbon atons, hal oal kyi of 1-4 carbon atons and a nunber
of hal ogen atons up to the perhalo |evel, 15 cycloal kyl of 3-6 carbon
atons, and hal §cycl oal kyl of 3-6 carbon atons; RS and R6 are each

i ndependent|ly Selected fromthe group consisting of hydrogen and al kyl of

1-5 carbon atons,dee&ﬁmmelgﬁﬁpeshsishﬁ@b Hyrddes) itrd; Bkl Haldpen, Of al kyl of

1-5 b t t tril hal N o) dde,
oa®)} O ‘&‘é»”ﬁmgi@rf w%?mw%ﬁpm”' i dalogmape ot
positions on R a4, fHeBufbdidievel, %Ag drt-hSadbb o carbon

- connecte

ortho to t he carbonyl carbon béin acent positions on R

25 R$ i’s sel ect ecfmsaﬁﬁﬂqui&l@v 'l)c embydhgalk}ﬁgﬁﬁ cirhbrogtems and al kyl
of 1-4 carbona 0526 P 7007 is 0-4,
with the excepti on o %&&%e@%%@p%g&ﬁmgﬁﬁﬁﬁﬁe per hal o
| evel ; provided tchdbaﬂmghoﬁ‘s—? sardnladms) hetdrodyclutilonyl o&ﬁmboﬁhi@ﬁméhd of 1-4
carbon atons, of ,3-7 _.carbon atons, .heterocycl oaI Kk of 3-5
carbon 5 atons, cﬁgﬁ?m alggted om tha Ziogp consly fﬁ Qéoal kenyl of
4-6 COINR)(R®), aryl of 6-10 carbon atoms, heteroaryl of 3-9 carbon atoms and
10 1 - 3 heteroatoms selected from the group consisting of N, O, and S, S(O),R"',
SOsR’, and SONRHRS;
R4
is selected from the group consisting of alkyl of 1-4 carbon atoms, haloalkyl
of 1-4 carbon atoms and 2 number of halogen atoms up to the perhalo level,
15 cycloalkyl of 3-6 carbon atoms, and halocycloalkyl of 3-6 carbon atoms:
R’ and R
are each independently selected from the group consisting of hydrogen and
alkyl of 1-5 carbon atoms;
R’
20 is selected from the group consisting of alkyl of 1-5 carbon atoms, SOF,
CHO, OH, nitro, nitrile, halogen, OCF;, N-oxide, O-C(R%),0, C(O)NHC(0),
the carbon atoms being connected to adjacent positions on R, and C(O)CsH,,
the carbonyl carbon and the ring carbon orfho to the carbony! carbon being
connected to adjacent positions on R;

25 R®
is selected from the group consisting of hydrogen, halogen and alkyl of 1-4
carbon atoms;
y
is 0-2
30 g



carbon atons, then G optionally may bear secondary substituents of hal ogen

up to the perhalo level; and when Gis aryl or heteroaryl, then G
optional | yWo22pR6r secondary substituents independent| yPEBUSULEZW7fr om the

group consisting of alkyl of 1-4 carbon atons-and hal ogen, the nunber 10 of -

sai d secondary substituents being up to 3 for .alkyl noieties, and up to
the perhalo level for halogen; X forns, together with the nitrogen atom and

carbon atomto | & [ i ring st,ruc e of
containing 3-4 :MI&I’IQ_E JWE etﬁ%ie%éeggﬁgfpﬁlaém?glﬁ%y&gyﬁg %egr‘fPo%? ons and
may optional |y bperbalbdavely uted with one or nore of al kyI of. 1-6 carbon
atons or al kenyl of 2. rbon at.o rr Xis alkyl of 3-7.carbon atons or
al kenyl of 3-7 car 6’6%’1%931?% %eth%d @Y@%&@ﬁ@)‘%d&m#ﬁ%@ﬂg%emly
sel ected fromthe &mspcfemamwls&fsmc&ﬁonaamﬂmfm?ﬂ alkgllofalsicatbopf 1- 10
carbon_atons and a nunber of hal ggen atons up to the perhal o |l evel, alkyl

of 1-1D carbon at of#omssgyclagikenyliof ﬂfcagmllzt%rmfﬂﬁl@ gkefd-b of 2-10

carbon atons, cycl QalksWnshen Go gﬁgl?% pf 3-10 carbon
atons, or (||) R10 and R’ g’re eacfétl en??wn&d}?ecte f Om t he gr oup
25 consi sting of hmksg@mtommmlw@:m@mm@mmmmmmw nurmber of

Cycloalkyl of 3 12 RAPRL Y e obdihiy ol pghoclinl Bl 02

cycl oal kenyl of 5- Thwommwngmfa&yhobll-kynymmmganﬁhdmhhﬁhm and R 2

forms;,together wt tomto whi ch,30 Is.attached, a spiro
ring Y 376 carbon gf”&rgec&gqrﬁgp C*Eéé’é‘@hﬁ'&ﬂ%%&ﬂ*zg tp (iii) RO

and R' are each |ndlmqmrhthr\lbv¢fmﬂia}ngﬁ;d fromthe group consi sti ng of
hydr ogen, hal Ck’ﬂ kyl of 1-10 carbon atons and a

 forms, together with the nitrogen atom and carbon atom to which it is
attached, a polycyclic ring structure of containing 3-4 rings, wherein each ring
15 contains 3-8 carbon atoms and may optionally be substituted with one or more
' of alkyl of 1-6 carbon atoms or alkenyl of 2-6 carbon atoms, or

X is alkyl of 3-7 carbon atoms or alkenyl of 3-7 carbon atoms; -
R0 RY znd R12 '

() are each independently selected from the group consisting of
.20 hydrogen, haloalkyl of 1-10 carbon. atoms and a number of halogen
atoms up to the perhalo level, a]kyl of 1-10 carbon atoms, cycloalkyl
of 3-12 carbon atoms, alkenyl of 2-10 carbon atoms cycloalkenyl of
5-7 carbon atoms, and alkynyl of 3-10 carbon atoms, or

@) R'andR" are each independently selected from the group
25 consisting of hydrogen, haloalkyl of 1-10 carbon atoms and a
number of halogeﬁ atoms up to the perhalo level, alkyt of 1-10
carbon atoms, cycloalkyl of 3-12 carbon atoms, alkenyl of 2-10 -
carbon atoms, cycloalkenyl of 5-7 carbon atoms; and alkynyl of 3-10
carbon atoms and R'? forms, together with the carbon atom to which
30 it is attached, a spiro ring of 3-6 carbon atoms, or



nunber . of hal ogen atons up to the perhalo | evel, alkyl of 1-10 carbon
atons, cycloal kyl of 3-12 carbon atons, al kenyl of 2-10 5 carbon atons;
cycl oal kenyW0 03720526/ car bon atons, and:al kynyl of 3-10 cRELUSG220Hns and
R12 forns, together with the carbon atom adjacent to the carbon atomto
which it is attached:, a fused ring of 3-7 carbon atons and 4-14 hydrogen
atons, or (iv) RL and R 1 are each independently sel ected fromthe group

10 consi sting of hygeogaen I oal kyl. nunber of
hal ogen atons up to )h;kepﬂélgﬁgl %QF@&&LM%%@%‘?%@ atoms

cycl oal kyl of 3-12 car lomsistigofhydaigky, hyloalefl of 110 carbesi bioths aidars,

orme. together w th t FBEBSo5BHo%m SRS e patals ool KGR 1aors. ey 11 om
orns, together wi nms away from
the carbon atomto whi %&bbﬂatbﬁs,%&él%@f&qzc%&?&mh& kel of 2981 bon at ons
and 4-14 hydrogen atonms; with t'he proviso that when Xi s al kyl of 3-4 carbon

atons &nd R10, R' and. GF&OIMtQmS,&WIOﬂWB’Wéﬂ Oﬂb@mmlbtﬂﬂﬁésm one of T
is 4 -nitro or 4-nitril %ﬁiﬂ? I halogen
or 2-trifluoronethyl; g% o;lﬁéa% (F&g% ?ﬁﬂ_gﬂﬁ%a% %’@6 row so t hat

when Xi s al kyl of 3- 7 wmboﬂbmmmmhﬁmmhediaﬁsenmrdfaﬂmﬂxms and R1,

R and e are each |ndep e from?25 the group consisting of
hydr ogen, hal oal kyl @%ﬁﬁi‘ﬁ&g e&?gonéshara nunber of haI ogen atons up
to the perhalolev{/ 1d< f r bgn- oal k 3-12
carbon atons, al ken ‘f) %’dfg Fﬁfgﬁn‘%%ﬁ’gﬂﬂ flloﬁgs%ﬁﬁ%%ﬁgrg 5- 7 car bon

at ons,10and al kynyl of 3edsitiogofindrogtimloalkylen 140 chibasttomsendd T is nitro,

AIERR LA R P R e
carbon atoms, cycloalkyl of 3-12 carbon atoms, alkenyl of 2-10
carbon atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-10
carbon atoms and R'? forms, together with the carbon atom that is 2~
15 4 carbon atoms away from the carbon atom to which it is attached, a
fused ring of 3-7 carbon atoms and 4-14 hydrogen atoms;

with the proviso that when X is alkyl of 3-4 catbon atoms and R™, R and R™ are
all hydrogen:
tis 2-5;

20 at Jeast one of T is 4-nitro or 4-nitrile and at least one other T is 2-alkyl, 2-halogen
or 2-rifluoromethyl;
and R! is phenyl;
and with the further proviso that when X is alkyl of 3-7 catbon atoms or alkenyl
of 3-7 carbon atoms and R, R* and R*2 are each independently selected from

25 the group consisting of hydrogen, haloalkyl of 1-10 carbon atoms and a number of
halogen atoms up to the perhalo level; alkyl of 1-10 carbon-atoms; cycloalkyl of |
3-12 carbon atoms, alkenyl of 2-10 carbon atoms, cycloalkenyl of 5-7 carbon

atoms, and alkynyl of 3-10 carbon atoms, then at least one of T is nitro, nitrile,
trifluoromethyl or halogen;



The invention further relates to conpounds of the.formula (I1) /Rl6-RL -
MRL5 5 wherein R13 is selected fromthe group.consisting of aryl of 6-12
carbon at omeoxzed264- pyridyl; 10 R14 is selected from t h@CFASP278NSi St i ng
of aryl of 6-12 carbon atons, heteroaryl of 2-11 carbon atons and 1-3

het eroat ons sel ected fromthe group consisting. ofN, S and 0, alkyl of
1-10 carbon atons, cycloal kyl of 3-12 carbon atons, heterocycl oal kyl of

4-F carb eI ected fromthe 15 group consisting
of N, S %ﬁ%ﬁ%@ﬁ%@ﬁ%}l{]&%ﬁf car n atonms, cycl oal kenyl of 5-12 carbon
atonms, with the proviso that said cycl oal kenyl i's mono-cyclic, and R 7-R18;
T is sel ectedhé mmﬁohd’unﬂ:eotqhtesmgompo\mésufthhﬁﬂmnb@ nitro, nitrile, alkyl
of 1-6 20 carbon atons, hal ogen, hal oal kyl of 1-6 carbon atons and a
nunber of hal ogen atons up to. the ﬂﬂgo | evel,. aryl of 6-12 carbon
atons, and heteroaryl of 2-11 car by ns and 1-3 heteroatons sel ected
fromthe group- consisting of N, S &qd OR®ith the proviso that when Ri3is
~aryl .of 6-12 carbon atons, at | R%st Yag af T is nitro, nitrile,
trifluoromethyl or halogen, or 7 HE WD 0%/20526 PCTNS01/27007 T nay form
together with a carbon atom adjacent to a carbon atomto which it is
attached, a fused ring of 6-9 carbon(@®tons and 4-14 hydrogm at ons;

wherein
RlS

s selected from the group consisting of aryl of 6-12 carbon atoms and 4-
pyridyl;
10 RM | |
is selécted from the group cons1st1ng of aryl .of 6-12 catbon atoms, heteroaryl
of2-11 carbon atoms and 13 heteroatoms selected from the group consisting
of N, S and O, alkyl of 1-10 carbon atoms, cyciqa]_kyl 6f 3-12 carbon atoms,
heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected from the
15 | _ group consisting of N, S and O, alkenyl of 2-10 carbon atoms, cycloalkenyl of

5-12 carbon atoms, w1th the prowso that said cycloalkenyl is mono-cyclic,
and Rl'l Rls

Ly . _ . o
is selected from the group consisting of hydrogen, nitro, nitrile, afkyl of 1-6
20 barbon atoms, halogen, haloalkyl .of 1-6 carbon atoms and a number of
halogen atoms up o the perhalo level, aryl of 6-12 carbbh atoms, and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, § and O, with the proviso that whmi R" is aryl of 6-12 carbon
atoms, at least one of T’ is nitro, nitrile, triffuoromethyl or halogen, or



' 5.s 1-5; Rl7 is selected fromthe group consisting of alkyl of 1-10
carbon atons and al kenyl of 2-10 carbon atons; Rs 10 is selected from
the group ®wnees2sng of aryl of 6-12 carbon atons, het erRSIVEROL27997 2- 11
carbon atons and 1-3 heteroatons selected fromthe group consisting of N,
S and 0, cycloal kyl of 3-12 carbon atons, heterocycloal kyl- of- 4-7- carbon
atons and 1-3 heteroatons selected fromthe group consisting of N, S and
0, and cycl oal kenyl of 5-12 carbon atons; 15 R15 and R16 (1) are each

i ndependently Selected fromthe group consisting of hydrogen, aryl of 6-12

carbon atons, heterqaryl of 2-11 carbon atans ..and ]1-3 heteroatQ sel ected

from the group Cmgq%mfe%:‘erwjﬂxgcaé a@ma@%togfcar 9&@‘”@&?5’8‘}?&1&{3%,

cycl oal kyl of 3- k?atﬁa{eap@ﬁ@éﬁ@, fafbtdﬁﬂ;oﬁramqh@ahm Berfatomsg ar bon at ons
om the group

and 1-3 heteroatons sel ected r consisting of N, S and O,

al kenyl of 2- carbon atons, cycloal kenyl of 5-12 carbon atons, and
Rc9-Ra, such that the total of atons in Rl4, R15 and R16 is greater than
or equgl to 9, ogsl(_'g%) are joined to forin, together with the nitrogen atom
to which they are “attached, a"5-8 nenbered ring containing 4-7 carbon
atoms and 1-2 pheteroatons sel ected fromthe group consisting of N S and
0, which ring may optionally be substituted wth R2' and Rte, with the

W0 02 20526 PCT) SREEPSY 88 B BrbLEkE RS (P iR BIRET L el

mor phol i ne ring iatkenyd vb2{0tcabenatoms;h at | east one of R2' and R22; R19
R18

10 is selected from the group consisting of aryl of 6-12 carbon atoms, heteroaryl
of 2-11 carbon atoms and 1-3 heteroatoms selected from the group consisting
of N, S and O, cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 4-7
carbon atoms and 1-3 heteroatoms selected from the group consisting of N, 8
and Q, and cycloalkenyl of 5-12 carbon atoms;

15 R and RS

(i}  are each independently selected from the group consisting of
hydrogen, aryl of 6-12 carbon atoms, heteroaryl of 2-11 cartbon atoms
and 1-3 heteroatoms selected from the group consisting of N, S and O,
alkyl of 1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms,

20 heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected
from the group consisting of N, S and O, alkenyl of 2-10 carbon
atoms, cycloalkényl of 5-12 carbon atoms, and R*-R%, such that the
total of atoms in R, R™ and R'® is greater than or equal to 9, or

@) arejoined to form, together with the nitrogen atom to which they are
25 ) - attached, a 5-8 membered ring containing 4-7 carbon atoms and 1-2
heteroatoms selected from the group consisting of N, S and O, which
ting may optionally be substituted with R%* and R, with the proviso
that when R'® and RS form a morpholine ting together with the



Is selected fromthe group consisting of alkyl of 1-10 carbon atons,

cycloal kyl 5 of 3-12 carbon atons, heterocycloal kyl of 4-7 carbon atons
and 1-3 hwio226526ns sel ected fromthe group consisting atCmses2znt O,

al kenyl of 2-10 carbon atoms, cycloal kenyl of 5-12 carbon atons, and

al kynyl of 3-10 carbon atons; R20 10 is selected fromthe group consisting
of hydrogen, aryl of 6-12 carbon atons, heteroaryl of 2- 11 carbon atons

and 1-3 heteroatons s fro rou ststin N, .S and O,

cycl oal kyl of 3-12 ca ?’%8%”33? "#@ng eay‘f lg.prpi n atons and
1-3 heteroatons sel ecéxﬁﬁt&tedmwht“leﬁﬁt@neoﬁnﬂmk%g of NN S and 0,

cycl oal kenyl of 5-12 carbon atonms, and R23-R , wth the 15 provi so that

when R2 is pherf#l, only one of R15 and R6 can be R9-R2;' R is selected
fromthe group consisting of aryl of 6-12 carbon atons and heteroaryl of

2-11 carbon at ong sgReted frdm! E?Hﬁuﬁ?bﬁ&kﬁ%fiﬂ%h‘bbﬁaﬁhﬁuﬁ?lo%%' sting

of NN Sand 0; 20 Rea is sel ected fromithe dgroup consisting ogen,
hal ogeh, nitri| eof3ril2 pasbomatpms, hetsrocycloglkylnfidcheathasvatomsend 3l oal kyl of 1-6

el ooted f1om t nEciroati el Rom ko hichd dohy X T Wbl OGP S0

carbon at ons andcabonatisss, cyélodikényljef5-42 carborigioms) anfl elkypylrdfatio cabesl , al kyl
of 1-10 carbon atQms, aryl of 6-12 carbon atons,. heteroaryl of 2- 11 carbon
atons and 1-3 he?tg atoms selected fromthe gr oup consisting of N, S and
0, and benzi mgbazol i none, or 9 111 WD 02/20526 PCT/US01/ 27007 (i) each

I ndependently Torns, together with the car bon atom adj acent to the carbon

atom f Whi ch 1 2iedid B6MHe gdub Sousthting Ofhydrogan, aryl oe 513 carbon atoam.
heteroaryl of 2-11 carbon atoms and 1-3 heterodtoms selected from the group
consisting of N, S and O, cycloalkyl of 3-12 carbon atoms, heterocycloa]kyl
of 4-7 carbon atoms and 1:3 heteroatoms selected from the group consisting
of N, S and O; cycloalkenyl of 5-12 carbon atoms, and R®-R%, with the

15 proviso that when R% is phenyl, only one of RY and R‘s_ can be R®-R%:
RZ

is selected from the group consisting of aryl of 6-12 carbon atoms and

heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N S and O;

.20 - R* |
is selected from the group consisting of hydrogen, halogen, nitrile, nitro, alkyl
of 1-10 carbon atoms, and haloalkyl of 1-6 carbon atoms and 1-3 halo atoms;
R* and R%

(i) are each independently selected from the group consisting of hydrogen,
25 haloalkyl of 1-10 carbon atoms and a number of halogen atoms up to the
pethalo level, atkyl of 1-10 carbon atoms, aryl of 6-12 carbon atoms,
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the

group consisting of N, S and O, and benzimidazolinone, or



4-10 hydrogen atons, or (iii) R2" is selected fromthe group consisting

hydr ogen, hal oal kyl of 1-10 5 carbon atons and a nunber of hal ogen atons
up to the pwoloabws2d evel, alkyl of 1-10 carbon atons, arJCTGSRTIV2 car bon
atons, heteroaryl of 2- 11 carbon atons and 1-3 heteroatons selected from
the group consisting of N, S and 0, and benzi m dazol i none and R?2 forns,
together with the carbon atom adjacent to the carbon atomto which it is

attached, a fuse O ring, of .3- ar bon_at o nd 4- naatons; and
phar maceuti cal | y%%c@ﬁ%%@f%ﬁ%&%ﬁ?ﬁm%%ﬁxﬁ%ﬁ elates to
phar maceuti cal conpogirbérOaem & which ftiisw@tactivd, Dused gy of B @rtde athishad
conpounds of formula (1%)2%[31{9 (11) and a pharmaceutically acceptable

carrier. 15 The invefit BIAIMHOF des met hods for treating a di sease or
condition in a manmmal, wherein the effect, to be achiey

. . ed is. A)
enhancenent of bd#d Borlﬁﬁhc@ﬁﬁioﬁlt%&@wwd&?%m&ﬂcﬂﬂr% t r eat nent
or_pr ewenti on of 05t AR PinadhBEAlaRin dihs SRARFAS o T o ur e

ena

heal i ng; 20 Bl) use as a e contragesfive agent; 2) prevention of

gn]g_orrpt rial :BrSr;)I an';]aaﬂ?fﬁgbfl-m&on:dbw;@?ﬁﬁjﬂmaamgmtﬁ@ﬁﬁ- of Zgugggﬂl
ef i ciency B5) enhaqeefesanni i oDnaldulhl Manaes, L LSRG
pr et e

counteracting of pre npsira, eclanpsia of pregnancy, rin | abor;

B7) treatment of infefNj$ aid, andbénzinidazofinamnnd B fadnsstogethatwithehesi s,
i nduction of the acroso reaction,. maturatio f. .oocyte Qr. in vitro
fertilization of ooﬁ?ﬁgggt"%l"?ja?%fﬁt%ﬁb &Q’r@fﬂlfﬁégac% a\ﬂﬁegZ/ 20526
PCT/ US(@l/ 27007 C2) tingat3veeirbed atohisiddnc10 Ddddgenl aisne bl eedi ng;

and pharmacentically acceptable salts thereof.

The invention further relates to pharmacentical compositions containing any of
the above-described compounds of formula (I) or ({X) and a pharmaceutically acceptable

carrier.

15 The invention also provides methods for treating a disease or conditionin a
mammal, wherein the effect to be achieved is:

Al)  enhancement of bone formation in bone weakening diseases for the
treatment or prevention. of osteopenia or osteoporosis;
A2) enhancement of fracture healing;
20 B1) use as a female contragestive agent;
B2) prevention of endometrial implantation;
B3) induction oflabor;
B4) treatment of luteal deficiency;
B5) enhanced recognition and maintanence of pregnancy;
25 B6) counteracting of preeclampsia, eclampsia of pregnancy, and preterm labor;
" 'B7) treatment of infertility, including promotion of spermatogenesis, induction
of the acrosome reaction, maturation of oocytes, or in vitro fertilization of
oocytes;
Cl) ftreatment of dysmenorrhea;

10



C3) treatnent of ovarian hyperandrogynism C4) treatnment of ovarian.
hyper al dosteroni sm C5) alleviation of prenenstral syndrone and of

prenenst r W0 02208%60n; 5 C6) alleviation of perinenstruaPCERINeNATENT

di sorders; C7) treatnment of climeracteric disturbance, including. nmenopause
transition, nood changes, sleep disturbance, and vagi nal dryness; C8)
enhancenent of femal e sexual receptivi ty and nmal e sexual receptivity; Q9)

treat ment of %@ﬁg inence; 10 C1O inprovenent of
sensory and notor func on@kﬁﬂfé&g |rrprove ht of short term menory; C12)
al l eviation oCS]oosinahnmnnfd{apamhmemndtogm@, treatnent of genital -atrophy;
Cl4) preventi | cal, adh n tormtion 15 C15) regul ation of
uteri ne inmun un‘?:@ﬁ’b‘?i’f %%#m%%f?nﬁn'nyocardl al infarction; D)
hor none repl acmmﬁandﬁmmmmemapmmnmmhpr mone redi at ed
cancers, such_as brea_st ne¢er, % ne ‘cancer, ovarian cancer, and

endorrét rial cShbertl i osis; E3) treatment of

~uterine fibroggs; tré:h&enftbféﬁﬁ&i&ezﬁfdxﬁ% ﬁélhd.l&%)ménﬂ hié frirBftion] hair
e;

grow h; 01) activity as a nale contraceptiv activity as an

abortifacient; anomoqqqhmrﬂﬁepdwuwbmlamvm%dmm met hod of the
i nvention theg 5%353{“?* %SHI%] effective
anount of a corgi)oun %% or mu F‘?’%@W@%@Wi@u US01127007
N-R25(Q g C9) treatment of pos_t_menopansalurmar;ymconhneqce;

10 C10) improvement of sensory and motor functions;

C11) mprovement of short term memory;

C12) alleviation of postpartum depmsmn,

C13) treatment of genital atrophy;

C14) prevention of i_)_ostsurgicél adhesion formation;
15 - C15) regulation of ﬁ_terine immune function;

Cl16) prevention of myocardial infarction;

D1) hormone replacement, '

El) " treatment of cancers, mcludmg hormone medlated cancers, such as breast

cancer, uterine cancer, ovarian cancer, and endometrial cancer;

20 E2) treatment of endometriosis;

E3) treatment of uterine fibroids;

F1) treatment of hirsutism;

F2) inhibition of hair growth;

Gl) activityas aniéle-oontr,aceptive;
25 . G2) activity as an abortifacient; and

Hl) promotion of mylin repair.

-t

A method of the mvent:on therefore prov1des for admlmstenng toa mammal an
effectlve amount of a compound of the formula (TII)

11
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~ill} .wherein 5 Ris selected fromthe group consisting of aryl of 6-12
carbon atons and heteroaryl of 2-11 carbon atons and 1-3 heteroatons
sel ected frwoetdd2group consisting of, N, S and 0; Q 10PCEHUSMIRE®Ted from
t he group consisting of hydrogen, nitro, nitrile, alkyl of 1-6 carbon
atons, hal ogen, hal oal kyl of 1-6 carbon atons and a nunber of hal ogen
atons up to the perhalo level, aryl of 6-12 carbon atons, and heteroaryl
of 2-11 carbon atons and 1-3 heteroat gpas selected fromthe group
consisting of NN, Sand 0, or 15 Q Yo together with a carbon atom
adj acent to a carbon atomto whic It 'Ra'eF;.attached, a fused ring of 6-9

q

I

carbon atons and 4-14 hydrogen atfons 90-5; 20 Rah is selected from

t he group consisting of hydrogen,\ al . of 1-10 carbon atons, hal oal kyl of
1-10 carbon atons and a nunber of ogen atons up to the perhalo |evel,
cycl oal kyl of 3-12 carbon atons, het cycl oal kyl of 44 carbon atons and
1-3 heteroatons selected fromthe grm consisting of N, S and 0, 12 WO
02120526 PCT/ USOL/ 27007 al kenyl of 2-10 carbon atons, cycl oal kenyl of 5-12
carbon atons and containing 1-3 rings, and al kynyl of 3-10 carbon atons;
O is a selected fromthe group consisting of hydrogen, nitro, nitrile,

hal ogen, 5 OH, 0, hal oal kyl of 1-4 carbon atons and a nunber of

hal ogen atoms _yp to the perhalo level, alkyl of 1-4 carbon atons, alkenyl
of 1-4 %arbon

is selected from the group consisting of aryl of 6-12 carbon atoms and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O;

10 is selected from the group consisting of hydrogen, nitro, nitrile, alkyl of 1-6
carbon atoms, halogen, haloalkyl of 1-6 carbon atoms and a mumber of
halogen atoms up to the perhalo level, aryl of 6-12 carbon atoms, and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O, or

15 Q

may form, together with a carbon atom adjacent to a catbon atom to which it
is attached, a fused ring of 6-9 catbon atoms and 4-14 hydrogen atoms;

is 0-5;
20 R*

is selected from the group consisting of hydrogen, alkyl of 1-10 carbon atoms,
haloalkyl of 1-10 carbon atoms and a number of halogen atoms up to the
pethalo level, cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 4-7 carbon
atoms and 1-3 heteroatoms selected from the group consisting of N, S and O,

12



atons, cycloal kyl of 3-7 carbon atons, heterocycloal kyl of 3-5 carbon atons
and 1-3 heteroatons selected fromthe group consisting of N, O and S,

cycl oal keiwo 024052- 7 car bon at ons, heterocycl oal kenyl of PCTAISCHI7MIN at ons
and 10 1-3 heteroatons selected fromthe group consisting of N,. 0, and S,
C02R27, C(O N(Ra8)(R29'), .aryl of 6-10 carbon atons, hetefoaryl--of 3=9
carbon atons and 1- 3 heteroatons selected fromthe group consisting of N,

the aroup cons, SRRl oE¢ 1 RppR §ns GRloaeR S b2 el dim et 57 174 car bon
atons and a nunbeitaifing/lsd e handtalliylof 3t10 datben@nisal o | evel , cycl oal kyl of

3-6 carbon atons, and hal ocycl oal kyl of 3-6 carbon atons; R28 and R29 are
each independgntly selected fromthe group consisting of hydrogen and 20
al kyl of 1-5 carbon_atons; Rao is selected fromthe group consisting of

al kyl of 1-5 caitfeselested fom thegroup consisting of hydagen.giitres pitrilel kalogend ogen, OCF3,

gtjjoglcgﬁ"t [c)}oscl( F??In%%&{:% ghg]&f%@taﬁﬂ&c%?%ony (g%%ﬁg ﬂet (r)i ng
carbon ortho t oup kethe petheloyievel; alkybof 1k paron asams; elkeryd OfM@dqbanent posi tions
Akl of 14 oAl 057 BBYPuGRE S adodn SRS S0 R IC 55 |
0-4, with the empsi}ﬁtudﬁodmdebgbmﬁoﬂthegoupyonbhﬁqnﬂ Ny®egdandi$,t 0 t he
cycloalkenyl of 5-7 carbon atoms, heterocycloalkenyl of 4-6 carbon atoms and
10 1-3 heteroatoms selected from the group consmtmg ofN, O, and S, CO,RZ,
" C(ONER™)(R?), aryl of 6-10 carbon atoms, heteroaryl of 3-9 carbon atoms
and 1 - 3 heteroatoms selected from the group consisting of N, O, and S,
S(O),R*, SO,R™, and SO,NRZ*)(R®);
Ré7 - : |
15 is selected from the group consisting of élkyl of 1-4 carbon atoms, haloalkyl
of 1-4 catbon atoms and a number of halogen atoms up to the perhalo level,
cycloalkyl of 3-6 catbon atoms, and halocycloalkyl of 3-6 carbon atoms; -

Rza and R29
are each independenﬂy :selected from the group consisting of hydrogen and |
20 alkyl of 1-5 catbon atoms; |
R® . | _
is selected from the group consisting of alkyl of 1-5 carbon atoms, SO.F,
CHO, OH, nitro, nitrile, halogen, OCFs, N-oxide, O-C(R*'),0, C(O)NHC(0),
the carbon atoms being connected to adjacent positions on R, and C(O)CgH,,
25  the carbonyl carbon and the ring carbon ortho to the carbonyl carbon bemg
_ connected to adjacent posmons onR;
R31 '
is selected from the group oonsiéﬁng of hydrogen, halogen and alkyl of 1-4

carbon atoms;

13




5 perhal o level; provided that when Gis al kyl of 1-4 carbon atons, al kenyl
of 1-4 carbon atons, cycloal kyl of 3-7 carbon atons, heterocycl oal kyi of
3-5 car bonWa2ea®6 cycl oal kenyl of 5-7 carbon atons, or BCEWSPHENH oal kenyl
of 4-6 ~carbon atonms, then G optionally may bear secondary substituents of
10 hal ogen up to the perhalo | evel; and when G ts-aryt -or-heterearyl, then
G optionally may bear secondary substituents independently selected from
t he group cong&sting of al kyl of 1-4 carbon atonms and hal ogen, the nunber
of said secondary substituents being up to 3 for alkyl noieties, and up to
the pmvb | evel f QL%alogen; 15 forms, together with the nitrogen atom and
carbon atomto ichit is attached, a polycyelic ring structure of
containing 3-4,rings, wherein each ring contains 3-8 carbon atons and nay
optionally be gubstituted with one or nore of alkyl of 1-6 carbon atons or

al kenyl of 2-6 carpgn atops, or 20 is 3" _ 1CnH2n-p' ".s R wherein

bi ndi ng is achi eifeg'aw t %%@Pﬂ%aﬁ@%ﬁ’ dﬁ@fbgﬁmﬂ’?YPPé“B-t?;tﬁep 14 WO
02/ 20586 PCT/ USOhéBABket; i s 0. 7; R32, R33 and RM (i) are each independently
selected fromthe group Consisting of hydrogen, hal oal kyl of 1-10 carbon

atoms and a number pE¥vided|thngwhen € inallayhof Ind cebon plems.calkenylofiled qarbona| kyl of

éi é?ﬂ:ag gglnoglt Egﬁ;’ laf&g?i BRAJEM1 B3P oatBorSAGRE Betdo @ Roalidt 5P barfidn 2- 10 carbon
atoms, cycloatkenyl of 5-7 carbon atoms, or heterocycloalkenyl of 4-6
carbon atoms, then G optionally may bear secondary substituents of

10 halogen up to the perhalo level; and when G is aryl or heteroaryl, then G

optionally may bear secondary substituents independently selected from
the group consisting of alkyl of 1-4 carbon atoms and halogen, the number
of said secondary substituents being up to 3 for alkyl moieties, and up to
the perhalo level for halogen;

15 X

forms, together with the nitrogen atom and carbon atom to which it is
attached, a polycyclic ring structure of containing 3-4 rings, wherein each ring
containg 3-8 catbon atoms and may optionally be substituted with one or more
of alkyl of 1-6 carbon atoms or alkenyl of 2-6 carbon atoms, or
20 X'is
AN VWA R34

R% Cotan RS

wherein binding is achieved via the terminal carbon atoms;

25 is 3-7;

14



5-7. carbon atons, and al kynyl of 3-10 carbon atons, or (ii) R32 and R33
are each independently selected fromthe group consisting of hydrogen,

hal oal kyl WD 022056 carbon atons and a 10 nunber of hal ogBGI/HSMAEOUD to the
perhal o |l evel, al kyl of 1-10 carbon atons, cycloal kyl of 3-12 carbon atons
al kenyl of 2-10 carbon atons, cycloal kenyl of 5-7 carben-atens,--and

al kynyl of 3-10 carbon atons and R34 forns, together with the carbon atom

to which it isigb_?ached, a spiroring of 3-6 carbon atons, or 15 (iii) R32

and el are.each T ndépendently selected. fromthe group consisting of
hydr ogen, hal Q@iﬁyﬂ fRsiL 10 carbon atons and a nunber of hal ogen-atons up
to the perhal 0 PPevel; "al kyl of 1-10 carbon atons, cycloal kyl of 3-12

carbon atons, al kepyl r cycl kenyl. of . 5-7 carbon
atons, and al kynyl E%f %i%h%@%wsgf%‘%ﬁbf%%mg& her with the
car bon agor7n adj gcent thmm%mmmmtaméﬁ%m& aRggsed
ri ng -7 carbon atqnms and 4- rqgen .a . qQr (iv n are
each i*hdependently sel 4 r%%?ﬁg%%u%lﬁﬁﬁﬁﬁg@&h%%ﬂ

hal oal kyl of 1-10 car hsms. B eSondRsnsalkaiyl BEPNG barBén AFMEESE0RERBoLP (O the
perhal o |l evel, al kyl of 1-10 carbon_atons, cycloal kyl of 3-12 carbon atons

al kenyl of 2-10 car botr/ &egem atoms,and glkyaylof 3130 cgbon aloms ¥ at ons, and
al kynyl of 3-10 carbon,atong and RM forms, together with the carbon atom

that is 2- 4 car bofDatRmsndRayare sashindeeendentiyselected frrmshegrem it is

attached, a 30 fused g, 5597,% £33 RARAIRJ1QFE.10REb%n bndduAd ROEN atons; 15
HM WO 02/20526 PCTIIJSO -900@%% pharimaceutically acceptable salts

theret¥. A nmethod of t#ranhenofhalogen afomsmnde the pethpledevel, glkyl ofdl-1¢ eat ment or
prevention of a  carbon atoms, cycloalky! of 3-12 carbon atoms, alkenyl of 2-10
* carbon atoms, cycloalkeny? of 5-7 carbon atoms, and alkynyl of 3-10
carbon atoms and R* forms, togeth_er with the carbon atom to which
it is attached, a spiro ring of 3-6 carbon atoms, or

15 (i) R*¥2endR? 3 are each indepeﬁdenﬂy selected from the group
consisting of hydrogen, haloalkyl of 1-10 carbon atoms and 2
number of halogen atoms up to the perhalo level, alkyl of 1-10
carbon éto'ms, cycloalkylf of 3-12 ca_:_:bon_éfoms, alkenyl of 2-10
carbon atoms, cycloalkenyl of 5.7 carbon atbms, and alkynyl of 3-10

20 carbon atoms and R** forms, together w1th the carbon atom adjacent
to the carbon atom to which it is attached, a fused ring of 3-7 carbon

* atoms and 4-14 hydrogen atoms, or
(iv) R* and R are each independently selected from the group

consisting of hydrogen, haloalkyl of 1-10 carbon atoms and a

25 number of halogen atoms up to the perhalo level, alkyl of 1-10
carbon atoms, cycloalkyl of 3-12 6atbon éipms, alkenyl of 2-10
carbon atdlﬁs, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-10
carbon atoms and R* forms, together with the carbon atom that is 2-
4 carbon atoms away from the carbon atom to which it is attached, a

30 fused ring of 3-7 carbon atoms and 4-14 hydrogen atoms;

15
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progesterone receptor nedi ated. disease or condition by admen ist ering to
a mmmmal an effective anount of a conpound of the formula (N) 5 -R35(Q )q
X38 R NNRgDmmhszsein R35 10 is selected fromthe groupPCONSNEFINg of aryl
of 6-12 carbon atons and heteroaryl of 2-11 carbon atons and 1-3

het eroat ons sel ected fromthe group consisting of Nb Sand O; Rbis

sel ected fromthe group consisting of aryl .of 6-12 carbon atons, heteroaryl

15 of 2-11 carb n atom; 1-3 t@iogm{ggf sel ected fromthe group
consisting off *bon atons, cycloal kyl of 3-12
carbon atons, hetero IoaI k arbon atons and 1- eroatoms

sel ect ed f r om 4 psthog é’ﬁ g%f“?‘h g@s tﬁﬁﬂ"@“‘&l“ﬁ%@@? 130 carbon
at ons, hde i formidﬁ?ed‘&%&@%r@éﬂﬂ%n v2mBateri to 8 thalimdl gn Se! ect ed
fromthe g*rogup cons?egtl ng of hydrogen nltro nitrile, alkyl of 1-6 carbon

at ons, haeBeréive atheund of  gdmpetnd ofthe (&ons and a menber of hal ogen
atons up to the perhalo level, aryl of 6-12 carbon atons, and heteroaryl
of 2-14 carbon atons and 1-3 heteroatons sel ected from the group 25
consisting of N, S and 0, or 16 WD 02/20526 PCT/USQOLl/ 27007 may form
together with a carbon atom adj acent -Ré?(m),car bon atomto which it is
attached, a fused ring of 6-9 carbo atom; and 4-14 hydrogen atons; q' isS
0- 5; R /R

\R"‘?

vy

wherein
R
10 is selected from the group consisting of aryl of 6-12 carbon atoms and

heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O;
R
is selected from the group consisting of atyl of 6-12 carbon atoms, heteroaryl
15 of 2-11 carbon atoms and 1-3 heteroatoms selected from the group consisting
of N, 8 and O, alkyl of 1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms,
heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected from the

group consisting of N, S and O, alkenyl of 2-10 carbon atoms, cycloalkenyl of
5-12 carbon atoms, and R>-R*;

20 Q

is selected from the group consisting of hydrogen, nitro, nitrile, alkyl of 1-6

catbon atoms, halogen, haloalkyl of 1-6 cartbon atoms and a mumber of

halogen atoms np to the i)erhalo lével, aryl of 6-12 carbon atoms, and

heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
25 consisting of N, S and O, or

Q!
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5 R39 is selected fromthe group consisting of alkyl of 1-10 carbon atons
and al kenyl of 2-10 carbon atons; Rao is selected fromthe group

consi st i ngwaro220326 of 6-12 carbon atons, heteroaryl 10 BET/HSOLRTWAr bon
atons and 1-3 heteroatons selected fromthe group consisting of N, S and
0, cycloal kyl of 3-12 carbon atons, heterocycloal kyl of 4-7 carbon atons
and 1-3 heteroatons sel ected fromthe group consi sting of N S and 0, and

icﬁglegglnggm/:yo; 58%%’5%’%?%&1 r%%du%gl? onsfgzﬁtng Oc%n‘bk rogen aryI of 6-12

carbon atons, h%&uﬁmedglaﬁaéedimkhfs-@rchrbmatommdﬂd4hy&ogmatms;atoms sel ect ed
fromthe group consisting of N, S and 0, alkyl of 1-10 carbon atons,

cycl oal kyl of g8-12 carbon atons, heterocycloal kyl of '4-7 carbon atons and
1-3 heteroatons sel ected fromthe group 20 conS|st| ng of N, S and 0,

al kenyl of 2-10 gacfion atons, cycloal kenyl of * 5-12 carbon atons, and
Rai - Ra2, such that the total of .atons in R36, R37 and es is greater than
or eqL@I to 9,pg¥®r (ii) are joined to form toegether with the nitrogen atom
to which they are attached, a 5-8 nenbered ring containing 4-7 carbon

atoms and 1-2 %%eleaé&ﬁ-&attﬁé@oﬁfé&% Jflalkyl b1 WébUD fsthSandt i Ng of N, S
and 0, which ring may optionall'y be substituted with Rai and R42, Rai 17

WD 02120526 PCT/ i 0 Qcaﬂ’%ﬂ@@ﬂ%ct ed fromthe group consisting of alkyl
of 1-10 carbon atoms, cycl oal kyl .of 3-12 carbon atons, het erocycl oal kyl of
4-7 carbon atd¥s and 1-3 heteroatoms sel ected fromthe group consi sting of
N, S and O, alkenyl of 2-10 carbon atons ycI oal kenyl of 5-12 carbon
atons, and al kwwse]ggte@ﬁgmthggrgmconglsmgﬁfgry of 6-12 carbon atoms, heteroaryl

10 of 2-11 carbon atoms and 1-3 heteroatoms selected from the group consisting
of N, S and O, cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 4-7
carbon atoms and 1-3 heteroatoms selected from the group consisting of N, S
and O, and cycloalkenyl of 5-12 carbon atoms; |

R and R*®

15 () are each independently selected from the group consisting of hydrogen,
aryl of 6-12 carbon atoms, heteroaryl of 2-11 carbon atoms and 1-3
heteroatoms selected from the group oonsmtmg of N, S and O, alkyt of
1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of
4-7 carbon atoms and 1-3 heteroatoms selected from the group

20 _ consisting of N, § and O, alkenyl of 2-10 carbon a_ioms, cycloalkenyl of

" 5-12 carbon atoms, and R*-R®, such that the total of atoms in R, R%’
and R* is greater than or equal to 9, or | |
(i) are joined to form, together with the nitrogen atom to which they are
attached, a 5-8 membered ring containing 4-7 carbon atoms and 1-2
.25 heteroatoms selected from the group consisting of N, S and O, which
ting may optionally be substituted with R*' and R%;
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X42 is selected fromthe group consisting of hydrogen, aryl of 6-12 carbon
atons, heteroaryl of 2-11 carbon atons and 1-3 heteeroatorns selected from
the group woama2e52¢ i ng of N, S and 0, cycloal kyl of 3-12PCRASHRTMMIONS,
het er ocyol oal kyl 10 of 4-7 carbon atons and 1-3 heteroatons sel ected from
the group consisting of N, S and 0, cycloal kenyl of 5-12 carbon atons, and
eR' 6; R43 is selected fromthe group consisting of aryl of 6-12 carbon
atonms and heter 2-.11 carhon_at o n -3 teroat o | ect ed
fromthe group i%é%%ﬁfs%@?ﬁ’ﬁggrw ) HW‘%&%JOW@& ecﬁ?]%ﬁnthe gr oup
consi sting of hysi3oieearbdnitanis Reterotsicloalke] of4-¥ etborpdtdiys anddf3 1- 10 car bon
atoms, and hal ogl kyl of 1-6 carbon atons apd 1- | @ atgns; .43 and e 20
(1) are each ingé“%??&@ﬂf‘I’e}e"?@%@&@GWPBH?WE“@?%&?@B%P@F@HQngWhydrogen,
hal oal kyl of 1- 0wihlapiil, 8jdéaeRfIr3-12aGh afffns Hall QG BF 1P chiBod O 1 e

6&1 aryl’ E

perhal o |l evel, al kyl of 1-10 carbon atons, of 6-I2 carbon atons,
het er odryl of t - 140m8&r bon atons and 1-3 heteroatons sel ected fromthe group
consi sting of S and 0, and benzi m dazolinone, or 25 (H). each

i ndependent |y BGrms, together with the carbon atom adjacent to the. carbon
atomto which it is attached, a fused ring of 3-6 carbon atons and 4-10
hydr ogen at ons, igseléded/ v tieapeomistingsbiwbkamwo.arylof 611 cRbgn homsel ect ed

fromthe group | Std 3G Ny, 3| - ns and a
nunber of hal oggﬁrz&%{’%ﬁs&%pﬂtcg{bt%ﬁg&gg?ﬁéfgq%oﬁs%g%%ﬁﬁé’gﬂ%égﬁcar bon
ﬁt?ms, ?ryl oflGeohﬂsm?dfdrhf;md@pydmlmu&-%@cmﬁm%ﬂ%hﬁgn@%oaﬂdybnsdand 1-3
eter onms sel eg om.t he gr.opp .consistin 0 , and, an
benzi it dazol i non%ft‘gﬂﬁqﬂ;‘f-? m%?‘ﬁsl'éjﬁﬁa'g{]ﬂ@? s‘%"\f@%"ﬁ‘bﬁeg’é’?ﬁw adj acent
to the carbon atefN,iSando,ehclbdikdngl st 2odachdn afondsp@@R*-R*S;

R43

is selected from the group consisting of aryl of 6-12 carbon atoms and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
15 consigting of N, S and O;

RY
is selected from the group consisting of hydrogen, halogen, nitrile, nitro, alkyl
of 1-10 carbon atoms, and haloalkyl of 1-6 carbon atoms and 1-3 halo atoms;
R43 and R44
20 (i) are each independentily selected from the group consisting of hydrogen,
haloalkyl of 1-10 carbon. atoms and a number of halogen atoms up to the
pethalo level, alkyl of 1-10 carbon atoms, aryl of 6-12 carbon atoms,
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the
group consisting of N, S and O, and benzimidazolinone, or

25 (i) each independently forms, together with the carbon atom adjacent to the.
carbon atom to which it is attached, a fused ring of 3-6 carbon atoms and
4-10 hydrogen atoms, or

18



ring of 3-6 carbon atons and 4-10 hydrogen atons; and pharmaceutically
acceptabl e salts thereof. The present inventiaon therefore provides
non=st er oowd 022082pounds, 10 pharmaceuti cal conpositions BEHUMIRNNG such
conpounds and nethods for the treatnment or prevention of progesterone
receptor nedi ated di seases and conditions. Conpounds, conpositions and
nmet hods of the present invention therefore are useful in treatnent of

Concomm 1ant  uniabis of Gedef o GFESE bl ipoald §010 00 i

use steroid conpoundsrbohatohisand aanibertdfbalogspmansumio theyerhaly lewel] on will be

oscri pton of 1. bt fieatRbRRe 13 BiPn et 25 o1 of 0a
conpounds, nanely cydl dafbofatbmsa@y a3 WMWMQ @tbup ¢adsistiagpOosi ti ons

o everb on. of - pr ogectidh v th anh berlmdipleds o kel e, g giBens. The

i nvention further pr&wﬂmwﬁo%muowmwmmﬁmw PQgest er one

receptor nediated diseases or conditions in manmal s, such as humans, by
admi ni stration of aﬂmﬂsﬁ@ﬁfhﬂm@ﬁ!ﬁowdmmemﬁg to any one of

formulas |I-1V, each of which has been broadly described above in the
sunmmary. MRW%@PM@IF%@%G@f the conpounds of the general
formulal: R is aryl of 6-12 carbon atons and is nore preferably phenyl,

19 WO OZIZOSZWJ&EQQ&%@VMH&%MMn atons, al kenyl of.. .

2-10 carbon atons or cycl| oal kyl 12 carbon atons | S hydrogen gis
the n&%ephwwmWmmmgwmw@pmﬂga@@eb@dmf@mﬁmmw and is

or St PYBERab S pelyllon rocol YHBAEH el ool A" Compote 1 TVIDCT

of 3 7 cavompesitionhand methods |o§ ﬂ:@ present invention therefore are useful in treaiment of
progesterone receptor mediated diseases and conditions without the concommltant '
- undesired side-effects associated with known treatments. that use steroid compounds.
15  These and other aspects of the invention will be more apporeﬁt from the following

description and claims.
Detailed Descrip_tl. tion of the.I_zxvegtion_

The invention prowdes novel, non-steroidal compounds namely cyclic and
acyclic amidines, pharmaceutlcal compositions contammg such compounds, and their use
20 for the treatment or preventlon of progesterone receptor med1ated diseases or conditions.
The invention further provides methods of treating or preventmg progesterone receptor
mediated diseases or condmons in mammals, such as humans, by administration of a
non-ster01da1 compound accordmg to any one of formulas I-IV, each of which has been
broadly described above in the summary.

25 . . Inpreferred embodiments of the compounds of the general formula I:

R! is aryl of 6-12 carbon atoms and is more preferalﬁly .phenyl,

19
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Jpolycyclic ring structure of 3-4 rings, and 10 R, R11 andRx2 are

I ndependently sel ected from hydrogen and al kyl of 1-10 carbon atons. As
used hereiwpotmszd erm "aryl” includes aromatic ring strB8CTARELMat are
substituents on another atom These aryls may al so be substituted with
substituents, such as nitrile, nitro, hal ogen, hal oal kyl, etc---Non
limting exanples of aryls include phenyl, 15 napthyl, etc. Likew se, the

term  heterogpyl %, as.used herejn include omatic rin st.ructgures

cont ai ni ng bewﬁgﬁéﬁﬂhéweﬁé@é?%%ﬁ%ﬁ%gy‘?l\?ang"%, that are
substituents guoaadoRatonil OM These heteroaryls may al so be substituted
with substituents, such as nitrile, nitro, halogen, haloal kyl, etc. Non
limting exanple f heteroaryls include pyridyl, furyl, quinolyl, etc. 20
In preferred &)ﬁ%ﬂ&ﬁ&%ﬂ’of formula |, X may either be an al kyl or al kenyl
chain or it may conbine with the nitrogen and carbon atons to which it is

attached to f @iiihe nuBBérHE ¥ilsithents (MehdSik DMct ure having 3 or 4 rings. As used
herein the teem "al kyl" includes strai gﬁt chain or branched al kyl s of

between | and 10 carhon at .. The te "al kenyl," .Lnclu trai ght chain
or brahched aI'II'<‘§ﬂ?&“@@“&@ﬁ%\%ﬁmﬁd&ﬁ#%ﬁEm%I&tb&mﬁgﬁ@éd 25 her ein
the term "al Kyyapben | Ncl udes strai ght chain or branched al kynyls of between
2 and. 10 carbon atoms. Preferred conmpounds of fornmula | in which Xis

al kyl or al kenyl . include: 20 WD 02/20526_PCT/ US01/ 27007 Q2N |1 2N O2N N
N~ N N N N 1&icdhppumber obsgbsitinents BHORP~/ f( N More preferred conpounds

of the invention include those in which RL is phenyl. Also
X is alkyl of 3-7 carbon atoms or alkenyl of 3-7 catbon atoms, or X is a

polyeyclic ring structure of 3-4 rings, and

10 R'%, RM and R are independently selected from hydrogen and alkyl of 1-10
catbon atoms.

As used herein, the term *aryl” includes aromatic ring structures that are
substitnents on another atom. These aryls may also be substituted with substituents, such
- a5 nitrile, nitro, halogen, haloalkyl, efc. Non-limiting examples of aryls include phenyl,
15  napthyl, etc. Likewise, the term “heteroaryl” as used herein includes aromatic ring
structures containing between one and three heteroatoms, such as O, N and S, that are
substituents on another atom. These heteroaryls may also be substituted with
substituents, such as nitrile, nitro, halogen, haloalkyl, efe. Non-limiting examples of
heteroaryls inchude pyridyl, furyl, quinolyl, efc.

20 In preferred compounds of formula I, X may either be an alkyl or alkenyl chain or
it may combine with the nitrogen and carbon atoms to which it is attached to form a
polycyclic ring structure having 3 or 4 rings. As used herein the term “alky?’ inclndes
straight-chain or branched alkyls of between 1 and 10 carbon atoms. The term “alkenyl”
includes straight-chain or branched alkenyls of between 2 and 10 carbon atoms. As used

25  herein the term “alkynyl” includes straight-chain or branched alkynyls of between 2 and
10 carbon atoms. Preferred compounds of formula I'in which X is alkyl or alkenyl
include:

20



preferred are those conpounds for which the substituent T i's at the para
position on the phenyl ring. 5 The polycyclic ring' structures containing 3
or 4 ringswow22e5260sitions of the invention have rings RETEROILIWN contain
between 3 and 8. carbon atons and a total of 8- 20 carbons. These rings may
each be optionally substituted with 1-3 al kyl groups of 1-6 carbon atons
and/or 1-3 al kenyl groups of 2-6 carbon atoms. Exanples of polycyclic ring

structureg in conpos ons of the inventi on | ncl ude but not limted to
‘the 10 fo iy @02/0%@52 P n‘f N N2 K/ NCR
4.( ABC E F ~iN GH-~N
N NN)." 2N"eN o @( above- s‘\!echo ounds A-L can be
prepared fromthe ket , as i1l ust rat in Fl ow Di agrangl X bel ow. For
exanpl e, conmpound A (3-aza-4-[aza(z2- rre yl - a- ni tropheayl) net hyl ene] -3; . (2

met hpl propyl ) hi cyal o[ 3.2.1. O 2, 7>] oct ane) can

QTR e

2N '
LI
N NKK
More préfem'ed compounds 6f the invention include those in which R} is phenyl. Also

preferred are those compounds for which the substituent T is at the para pos1t10n on the
phenyl ring.

5 | The polycyclic ring structures containing 3 or 4 rings in compositions of the _
invention have rings which each contain between 3 and 8 carbon atoms and a total of 8-
20 carbons. These rings may each be optionally substituted with 1-3 alkyl groups of 1-6
carbon atoms and/or 1-3 alkenyl groups of 2-6 carbon atoms. Examplés of polycyclic
ring structures in compositions of the invention include but are not limited to the .
10  following: '

21



22 WO 02/ 20526 PCT/US01127007 be prepared fromthe am de

3-azatricycl o[ 3. 2. 1. 0<2, 7>] oct an- 4- one; Magn. Reson. Chem 1987, 2S, 443.

Conpound B WO923%26_[ aza(2 met hyl - 4- ni t rophenyl ) met hyl eneTTS(27007

met hyl propyl )tricycl o[ 3. 3. 1. 0<2, 4>] nonane) can be prepared fromthe ketone

tricyclo[3.2.1.02,4]octan-6-one; J. Oganonet Chem 1985, 281, 397.

Compound C (3 5 aza-4-[aza(2 nethyl -4-nitrophenyl) net hyl ene] 3-(2-

met hyl propyl ) tri cycI 0[6 2.1.0<2, 7>)undecane) can be prepar d fromthe am de
3,242,151

3- azatricyclo[6.2, 1.0<2, 7>]undecan 4-one; Cernman Paten

(1984). Conpound 4- aza-3-[aza(2 nmet hy - 4-nitropheR yI) t hyl ene] 4-(2-
met hyl pr opy, $ 3.3.1.0<2,8 ), can be pr omthe amde 4
10 azatric o[}3. ,8>] non ne; o,Reson @ 87,25, 443.

Compound E ~qza
12-[ aza( 2net hyl-/\jsm t rophenyl ) net hyl enk] 3,3,6-trimethyl-11-(
nmet hyl propyl )tri1 cycl o[ 6. 4. 0. 0<2, 6>] d esane) can be prepared m t he

ket one decahydroa4, 4, 6a-tri nmet hyl - gycl opent a[ a] pent al ens 3-0nkQ, J. An
Chem Soc. 106, 7500. Corrpound

hyl - 4-ni t rophenyl) ) Péne] 4-(2 }%ret hyl propyl )tricy.
co

clo[4.3.1. , 8>) Undecane) can be pregargd fromth rcially available
am de 5- azatrl CYyNl o[ 4. 3. 1. 1<3, 8>]unde £ 4-one. H (6-aza- 5-
[ aza( 2met hyl - 4- piy rophenyl ) met hyl gneli- 6-

=N
met hyl propyl )t , 9¢] undecane) n r epared from
the ketone. oc ydr 02, 4net haa yC opr op[ cd] i nden 3- oK J Og. Chem
5-[aza(2met hyl - 4- 1 t r ophenyl ) met hyl ene] - 4- ( 2- NO,

met hyl propyl ) tgicycl o[ 5. 3. 1. 1<3, 9>] dodecane) canbe prepared fromthe am de
4- azatricyclo[5.3.1.1<3, 9>] dodecan5-one; J. Org. ChemF 1972, 37, 3961.
Compound J (9-aza

8- [ aza( 2- febhyl - 4- ni t rophenyl ) nefdyl ene] - 3, 3, 7-t ri met hydN9- ( 2-
met hyl propyl N odecane) can be prepared f omthe
, 3, 7-trimethyltri

anm de 9-aza % n-8-one; | ndi an
315.  Conpound -aza

can be prepar "%m t he am de
, ©>] dodeo- 9- e AJet rahedron

Lett 1976
<] H |
N g N~

- £ 3 3
O,N I

O:N O.N

J - T K ‘ L
5 All of the above-listed compounds A-L can be prepared from the ketone, as

illustrated in Flow Diagram IX below. For example, compound A (3-aza-4-[aza(2-
methyi—4~nitropheny1)methylene]—3'-(2-methy1propy1)tricyclo[3 2.1.0<2,7>Joctane) can

22



Exaan es

N2 N -N
and opti

atomto which it
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of preferred conpounds of formula I in which Xis a polycyclic
ring structure 30 of 3-4 rings include: 23 WO 02/ 20526 PCT/US01/ 27007 NO2
hwonN2mps2 CN 02 CI FSC N -N N N N N2 -0 ° NCINUS012700F gcenat e
cal Isoners |In other enbodi nents of the conpounds of formula I:
1) any one of R10, R | and R12 forns a spiro ring together with the carbon
Is attached. The Spiro ring contains between 3 and 6 5

For e o s pepersHA il bt AL RIRRY PRt B gt el iy

1987 25, 443. Compound B (7-aza-6-[aza(Z-methyl-4-mtrophenyl)methy1ene]-7-(2-
methylpropyl)tncyclo[S 3.L 0<2,4>]nonane) can be prepared from the ketone
tricyclo[3.2.1.02,4Joctan-6-one; J Organomet. Chem. 1985, 281, 397. Compound C (3-
aza-4-[aza(2-methy1-4—mtrophenyl)methy1ene]-3 -(2-
methylpropyljtricyclo[6.2.1.0<2,7>Jundecane) can be prepared from the amide 3-
azatricyclo[6.2.1.0<2,7>Jundecan-4-one; German Patent DE 3,242,151 (1984).
Compound D (4-aza-3-[aza(2-methyl-4-nitrophenyl)methylene]-4-(2-
methylpropyltricyclo[3.3.1.0<2,8>Inonane) can be prepared from the amide 4-
azatricyclo[3.3.1.0<2,8>]nonan-3-one; Magn. Reson. Chem. 1987, 25, 443. Compound
E(l 1-aza-l2—[aza(2—methy1-4-ni11'opheny1)1nethy_len¢]-3,3,6-trimethy1-1 1-2-
methylpropy}tricyclo[6.4.0.0<2,6>]dodecane) can be prepared from the ketone
decah_ydro-4,4,65-t1imethyl-3H—cyclopentd[a]pentalen—3-one; J. Am. Chem. Soc. 1984,
106, 7500. Compound G- (4-aza-5~[aza(2-methyl-4-nitrophenylmethylene]-4-(2-
methylpropyl)tricyclo[4.3 1 1<3,8>]undecé.ne) can be prepared from the commeréially
available amide 5-azatricyclo[4.3.1.1<3,8>]undecan~4-one. Compound H (6-aza-5-
[aza(2-methyl-4-nitrophenyl)methylene]-6-(2- B

methylpropyl)tetracyclof5.3.1.0<2,4>.0<3 9>]1mdecane) can be prepared from the ketone.

octahydro-2,4-methano-3H-cycloprop[cdlinden-3-one; J. Org. Chem. 1975, 40, 1079.
Compound I (4-aza-5-[aza(2-methyl-4-nitrophenyl)methylene]-4-(2-
mefhylpropyl)t:icyclo[SB. 1 .1<3,9>]dodecané) can be prepared from the amide 4-
azatricyclo[5.3.1.1<3,9>]dodecan-5-one; J. Org. Chem. 1972, 37, 3961. Compound J
(9-aza-8-[ aza(2-methyl-4-nitrophenyl)methylene]-3,3,7-trimethyl-9-(2-
methylpropyltricyclo[5.5.0.0<2,10>]dodecane) can be prepared from the amide 9-aza-
3,3,7-rimethyltricyclo[5.5.0.0<2,10>]dodecan-8-one; Indian J. Chem. 1972, 10,315.
Compound K (3-aza-2- [aza(2-methy1-4~nitrophenyl)methylene]—3-prop-2-
enyltricyclo[6.2.2.0<1,5>]dodec-9-ene€) can be prepared from the amide 3-aza-3-prop-2-
enyltricyclo[6.2.2.0<1,5>]dodec-9-en-2-one; Tetrahedron Lett. 1976, 4517.

Examples of preferred compounds of formula I in which X isa polycyclic ring structure
of 3-4 rings include: ~ '

23

and R12
N 02N N N

| 5B



2) any.one of R10, R' and R12 fornms a fused ring together with the ring
containing X. The ring may formtogether with the carbon atom adjacent to
the one to wobw2s2&l0, R 1 or R12 is attached or it muy PEVESIEHETher with
5 the carbon atons that is 2-4 carbon atons away fromthe carbon atomto
which R10, Rl or R12 is attached. Exanples of preferred conpounds where
R, Rl and R12 formfused rings with the ring containing X include: O2N
2N\ XDCE\ ~NNQNNDNolal\\ C)Z'\No,f ~. N raoemate ang opti cal
R

isoners 10 10 T forns MP% used ring wi )
substi t uent an. R1 a f rd

t he carbon § o it 4

fornms a fused Q th R in >R5 is | iQ

N ONO N N | i ot her enbodi s of the conpo te gener al
fornula I, the Mumber of substityients T on R (t) is Hetween 2 and 5 when
R, R' | and\R(kﬁ all are hydroagert, .

NO,

NO,

o, racemate and
opfical [somers

In other embodiments of the compounds of formmuia I:

1)  anyoneof R!, R and R" forms a spiro ring together with the carbon
atom to which it is attached. The spiro ring contains between 3 and 6
5 carbon atoms.

Examples of preferred compounds where one of R'%, R and R* forms a spiro
ring include:



Furhernmore, in preferred enbodi ments of the invention, at least one of Tis
nitro, nitrile, 5 halogen or haloalkyl. In preferred enbodi nents of the
conpounds v 0x4826general fornmula I1: R13 is aryl of 6- PETARMRIM7at ons and
is nore preferably phenyl; R14 is al kyl. of 2-10 carbon atons or cycl oal kyl
of 3-12 carbon atons; T is a substituent on R13 and is selected fromnitro,
nitrile, trifluoronethyl and 10 halogen; t' is the nunber of substituents
T and is b R15 _and R16 are either independently

AN
sel ected from 0 car '?ﬁ toys—gnd %Y y 3-6 carbon
N ni t rogen xsr-‘a iC eyl ar ttached, form
- rbon atons apd-+ 2 het& od o 5 such as N,

atons or, togetRgy

a58rrenbered rlng 7 ,
S and 0. For prefoxed c ounds of fornu%/ﬂ in which R d R6 are
ei ther al kyl of 2- 10 cafbon atoms or cyclloal kyl of 3-6 carpon atons, the

sum of non hydrogen atons in , R15 and R6 is greater than or equal to
9. Exanples of pref- red copp #nds fnula Il in which RI5 and R16 are
ei ther al kyl & 2@0@995%, Ro rornsa fugpd ring) togstheg wigh thegingar hon at ons

i nclude: 26 WO 02/ N NN v
Exanmpl es of pref er%g%%ﬁ%ﬁ?%@%&%%&%ﬁ%aﬁﬁ 6 j oi ned
to forma 5-8 nmenbtertksoneitnwhich ®&%, Rt onR 't is atthched ot it gy forax togethes wifhi ch t hey
are atst ached 5 'nt?ll %EOHMS%HSQMH lnisa%a@fgo%thecarbonatomto

which R R or RZjs attashed

Examples of preferred compounds where R, R!! and R form fused rings with
the ring containing X include:

OZN\©\/N mozhl\[j\/" m ozn\©\/N m
v
@ffl)

racemate
and opfical
" isomers

10

T forms a fused ring with R, In this embodiment the substituent T onR! forms a
fused ring with the carbon atom adjacent to the carbon atom to which it is
attached.

Examples of compounds whete T forms a fused ring with R* include:

25
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02N\ 02N 02N Y\ N N N N 10 Conpounds of forrmulas I -1V may be useful
in the treatnent or prevention of progesterone receptor nedi ated di seases
or conditi ong2mz6agent which binds to the progesteronePCEUSNML2MOT Ty be
enpl oyed for a wide variety of indications, including those 10 shown in
the |l ettered paragraphs below. Al) to enhance bone formation in bone
vveakeni ng di seases, for the prevention of .and/or treatnent of ost eopeni a

ost eopor05| S (l\/an2| et al., I. Soc. Crynecol | nvest . 302 (1994);
Scheven oc Bi oty i- ir.' ? ); Verhaar,
et al., Bon 1994) ; b CI u '*os orus in

Heal t h Di seasés” er¥on and ar fer N( : CRC Pré‘ss (1996) ;

Scheven et al ., Bi oche t ophys. Res. , 186, 54 (19 i ncl udi ng

corticosteroid-induced odteoporosis (Picar o et al. , Drug Spfety 15. 347
27

(1996)), postnenopausal osteoporosis, or Paget's disease; 02/ 20525
PCT/ US01/ 27007 A2) as an agent to enhance fracture healing; B 1) as a

femal e contrag ond et 129
(1997); Hel G IR0 St BB 6B F?{Eﬁm‘g‘é’fﬁ(%ﬁ‘?‘)%fnl‘iﬁ/ggmﬂﬁ

Cont r aceptofmm%mﬁw@)isbsmmzm Siwherr RV, R’Gexmn‘a@wehy&n@énw%) Spi tz
et al., Rey. zdoo 36 47 (1996 B2) f.or, prevention
of endorre ?maio g’f‘?‘ﬂ M&%ﬁi edpvegtion, aftlegst o ig/tro, nitrig 129
(1997) x; Mgé@rhhjz;mkymductl on of | abor (Heil dnheino CI i n. Phar macoki net .,
33 7 (1997); Kamis et at, Ann. N Y. Acad. Sci., ill, 551 (1995)),

i ncluding the case,of ., 1 foet S rtus i,nhei CI n. Phar macoki net.,
33.7 (1997): cfﬂﬂﬁf&ﬁﬁd Ob %9&% %@g 88Wn§§9mc’5fd§7));
R* is aryl of 6-12 carbon atorns and is more preferably phenyt;

R™ is alkyl of 2-10 carbon atoms or cycloalkyl of 3-12 carbon atoms;

T' is a substitnent on R" and is selected from nitro, nitrile, trifluoromethyl and
10 halogen;

t' is the number of substituents T" and is between I and 3; and

R¥and R"® are either independently selected from alkyl of 2-10 carbon atoms and

cycloalkyl of 3-6 carbon atoms or, together with the nitrogen atom to which they

are attached, form a 5-8 membered ring 0f 4-7 catbon atoms and 1-2 heteroatoms,
15 suchas N, S and O.

For preferred compounds of formula IT in which R™® and R'® are either alkyl of 2~
10 carbon atoms or cycloalkyl of 3-6 carbon atoms, the sum of non-hydrogen atoms in
R™, R and R is greater than or equal o 9. Examples of preferred compounds of
formula IT in which R™® and R'6 are either alkyt of 2-10 carbon atoms or eycloalkyl of 3-6
20  carbon atoms include: o

26



B4) for treatnment of luteal deficiency (Pretzsh et al., Zentralbl. .
(l'ynaekol ., 119 (Suppl. 2), 25 (1997); Bezer et al., In "Mlecular and
Cel l ul ar AWOMRE526f Periinpl antation Processes", Dey (EBCIS01/27007
Springer-Verlag, p. 27 (1995)); 15 B5) to enhance recognition and

mai nt anence of pi egnancy (Bezer of al., In "Mlecular and Cellular Aspects
of Periinplantation Processes”, Dey (Ed.), Springer-Verlag; p. 27 (1995));
B6) for counteracting preecl arrp3| a ecl agpsi a of pregnancy and preterm

| abor (YaPé i <E 22) 20 B7)p,{0r { he {reatment of
infertility, i ud| g t|o rma ogene5|s efd ction of the
acrosone reacti NGOyt 2 matura itro Ll of

oocytes (Baldi et a, M. Steroid BI oc Mol . Biol ., 53 199 (1995); Baldi
et at, Trends Bndg}Enol Met ab. , (1995), Bl ackwel at, Coll oq.

| NSERM 23, ,fi, - (1995); Bl ackrmre et at, Celt Signalling, 5

531(1993); Cork et at, 25 Zygote, 2, 289 (1994); Meizel, Blol. Reprod.,
56.569 (1997)), d) for treatnent of dysmenorrhea (Coil Capdevila. et at,
Bur. J. Contracept. Reprod. Health Care, 2 229 (1997) Adasl zi et at, Keio
3. Med., 44 1%‘1&&? H’FQ 28 WD 02/ 20526 PCT/. USOl/27 q% for treatnent
of dysfunctio fegred comprymdsef Pﬂ'@ﬁ)ﬂé‘vmh& d R* jeined tCont r acept .

Repr od. I-mlntais $RAERb gdgg%qm 44 124
(19952}9 g for tregt o%ﬂ%\%ﬁﬁﬁﬁ%era rogynlsny%?%%%son et.al.

Andr o % 5 Disord. Wenen, 715 (1997)) C4) for treatnent of ovarl an
hyper al dost eroni sm (Adashi et at, Keio J. 44 124 (1995)); C5) for
treat nent ab,NQregepst ral synq§ ﬂma and/ or pr enenst ral tension (Mrtola,
Carr. Opin. E i Di abek (j1995) p,NAdA aL, Keio J.
Med., 44 124 5) fo of peri trdal behavi or

di sorders (Constant et aI Hor none S. 0 141 (&

O

00t e
YT

Compounds of formulas I-IV may bé useful in the treatment or prevention of
progesterone receptor mediated diseases or conditions. An agent which binds to the

progesterone receptor may be employed for a wide variety of md1cal:10ns, including those
10  shown in the lettered paragraphs below: '

Al)  to enhance bone formation in bone weakening diseases, for the prevention of
and/or treatment of osteopenia or osteoporosis (Manzi, et al., J. Soc. Gynecol.
Invest., 1, 302 (1994); Scheven, et al., Biochem. Biophys. Res. Commun., 186, 54
(1992); Verhaar, et al., Bone, 15, 307 (1994); Ontjes, In “Calcium and
15 Phosphorus in Health Dlseases” Anderson and Garner (Eds.), CRC Press, 207 207
(1996); Scheven et al., Biochem. Biophys. Res. Commun., 186, 54 (1992))
including corticosteroid-induced osteoporosis (Picardo, et al., Drug Safety 15, 347
(1996)), postmenopausal osteoporosis, or Paget’s disease;
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C7) for treatnment of clinmeracteric disturbance, i.e. nenopause transition
(Adashi et al., Keio J. Med., 44, 124 (1995)) including hot flushes
(Sarrel, Ingoozheskeertil. Wnen's 15 Med., 42.78 (1997) ; rEHUSELRIOM et al.,
C ba Found, Syrnp., _121,171(1995)), mpod changes (Backstromet al., G ba
Found. Synp., 121:171(1995)), sleep disturbance (Sarrel, Int. J. Fertil.
Wnen's Med., 42 78 (1997)) and vaginal dryness (Sarrel, Int. J. Fertil.
woren' s 42 78 99 r..enhancement of femal e sexual ,

recepti vi t‘gz)( geétftoe@i#é %‘Eﬁﬁﬁ“’r‘%ept 20 Reprod. Health Care, 2(4),
253 (1997); McCarthy et at, Trends Endocrinol. Metab., 7 327-333 (1996);
Marti et a81), s femaliedonit sﬁéa&éﬁ(cwa’ﬁaetand&mlmevmuas 128ceptivity

Joh t at 1 R duct Il S tif
bub. | London. p (897 Hsgantpims i, Phesmarqkinct ind (OTHIA akedbausal ur nary
i nconti nence (%ﬁr tlfgls(lggkgtsy{ &%;Ad@@(,g@acgﬁgg (ﬂ@g@) sp%u‘é et al.

J. Urology, 138.130 | nprove sensory and notor functlons
(Backst¥ om et MIGVMHTOW% 47(3996D71 (1995)); 29 WD 02/ 20526
PCT/ US01/ 27007 d i) to inprove short termnenory (B ckstrfmet al., G ba

Found. Sy ok é&%ﬁ?ﬂ of ARRRlRar | depr essi on
(Dal ton, @zgct It oner 229. 507#@%@5 ° é13 or treatment of genital

atrophy (Sarrel8 128€1997); Fertil. Wren.'s Med., 42 78 5 (1997)): Cl4) for
preventlon of post surgi cal adheS| on formation (Ustun Gynecol . Cbstet.

| nvest. %o_rgﬂe‘)@&) Oﬂiaﬂ%add e function
(Hansen et epro Fert| I aﬁ% kb ?%’975 10 C16) for

preventi on of ﬁthlahml-rﬂéf é‘mﬂd;ﬁcl(,ﬂﬂ,rﬁﬂ (13961); mgl thelcised@bmn s Ved.
42 78,4 1997 oo,
Gyneco}d I nv)e)sfﬁoe%s)émg% (ﬁ%ﬁ%ﬁéﬁ}l PERIR kil 24329 Y1 9577 BREposd et L., - oc

Axmu, Rev. Med., 48, 129 (1997));

B4)  for treatment of luteal deficiency (Pretzsh et al., Zentralbl. Gynaskol., 119 {Suppl.
2), 25 (1997); Bezer ¢t al., In “Molecular and Cellular Aspects of
Periimplantation Processes”, Dey (Bd.), Springer-Verlag, p. 27 (1995));

15 B5) to enhance recognition and maintanence of pregnancy (Bezer et al., In “Molecular
and Cellular Aspects of Periimplantation Processes”, Dey (Ed.), Springer-Verlag,

p. 27 (1995));

B6) for counteracting precclampsia, eclampsia of pregnancy and preterm labor
(Yallampalli et al,, WO 97/34,922); '

20 B7) forthe freatment of infertility, including promotion of spermatogenesis, the
induction of the acrosome reaction, oocyte maturation, and in vitro fertilization of
oocytes (Baldi et al., J. Steroid Biochem. Mol, Biol., 53, 199 (1995); Baldi et al.,
Trends Endocrinol. Metab., 6, 198 (1995); Blackwell et al., Collog. INSERM,
236, 165 (1995); Blackmore et al., Cell. Signalling, 5, 531 (1993); Cork et al.,

25 Zygote, 2, 289 (1994); Meizel, Biol. Reprod., 56, 569 (1997));

Cl) for treatment of dysmenorrhea {Coll Capdevila et al., Bur. J. Contracept. Reprod.
Health Care, 2, 229 (1997); Adashi et al., Keio J. Med., 44, 124 (1995));
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Bl) for treatnment of cancers, including hornone nedi ated cancers, such as -
breast 15 cancer (Cadepond at al., Annu. Rev. Med., 48 129 (1997); Pike et
al ., EndoowO02/Mé826at . Cauca, 4, 125 (1997)), uterine can®ET/USPEITININnhei nD

Clin. Pharmacokinet., 33 7 (1997)), ovarian cancer (Pike et at., Bndocr:
Rel at. Cancer, 4 125 (1997); Hughes, WD 98/10,771), and endonetrial cancer
( Sat yaswar oop, Contrib. Oncol. 50 258 (1995); Pike at al., Endoer.-Relat.

Cancer, 12 ) f (Cadepond et
al ., Ann Re@I%&ngﬁ%EWW@% %ﬁgzmacokl net., 33
7 (1997); Edrrﬂm_dmpepllrkepiod HealtteCare, 2220:6097); Adasbi étalipKeio JIMpd., 44) (1996)
Adashi et at, b%‘qugsé Med., 44 124 (1995)); E3) for treatnent of uterine
fibroids (Cad I , Arms. Rev. Med., 4$,129 25 (1997); Adashi et at,
Keio J. Med., 44 124 (1990; 30 WO 02/20526 PCTIUSO1/27007 Fl). for

t r eat meniC3pf ﬂjrmaﬂneﬁtmf( ofmixnthypéraindregynizsim (Schifsoh@BdIq Kndrodz Exceseet al ., J.

din. _Endocri t ab. 06 (1995)),; F2) for inhibition of hair
grovvtﬁ (Houss El'%gqm A%lsds‘ ’siol. Latinoam, 28 11 (1978)); 5 01) as a

mal e contraceptive (Har greave et al., Int. Oongr Synmp. Semin. Ser., 12.99

(1997); k)i gfrakament cﬁlovanahhyﬁﬁdl’doéteroﬂ:&n (Rd&hi&%]&ém JQVipd. o1, ¥4
abortifacient @9% hna et al., Pharm Ztg.,14L11(1996)); and Hl) for the
pronotion of repair (Baulieu et aI:, Cell. Mol. Neurobiol.;16 143
(1996); Baulieu et al., Mult. Soler., 3 105 (1997); Schumeker et al., Dev.

10 Neur ogs)., t(nlsﬂl&ﬁ‘)prenh’@eﬂlgymmmé and/drPireditcdiiral 2nSion FMI0r614, 0. ) .

g?rer\egﬁ??inogf nﬁ%‘@%@#‘?la&’ag gp&B‘ %yéﬁaﬂgbﬁ@&#g“ggwtgqg?e used as.

femalig contrageesyyve agents or as agents for hornone replacement.
Currently, progesterone or progestl ns al one or in conbination with .

ST O0S0°. Gl Fnihedel S AR ST OB s 2!
40, 141 (1993)); .

C7) for treatment of chmeractenc disturbance, i.e. menopanse transition (Adasln etal,
Keio J. Med., 44, 124 (1995)) including hot flushes (Sarrel, Int. J. Fertil. Women's
15 Med., 42, 78 (1997); Béckstrém et al., Ciba Found. Symp., 121, 171 (1995)), '
mood changes (Béckstrdm et al., Ciba Found. Symp., 121, 171 (1995)), sleep
disturbance (Satrel, Int, J. Fertil. Women's Med., 42, 78 (1997)) and vaginal
dryness (Sarrel, Int. J. Fertil. Women's Med., 42, 78 (1997)); '

C8) for enhancement of female sexual receptivity (Dei et al., Bur. J. Contracept.

20 Reprod. Health Care, 2(4), 253 (1997); McCarthy et al., Trends Endocrinol.
Metsb., 7, 327-333 (1996); Mani et al., Horm. Behav., 31, 244 (1997)) and male
sexual receptwlty (Johnson et al., In “Essential Reproduction, 2™ ed., Blackwell
Scientific Pub., London p177 (1984));

C9)  for treatment of post menopausal urinary incontinence (Mikinen et al., Maturitas,
25 22, 233 (1995); Batra et al., J. Urology, 138, 1301 (1987)); .

C10) to improve sensory and motor functions (Béickstrém et al., Ciba Found. Symp.,
121, 171 (1995));
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treatnent of gastrointestional bl eeding due to arteriovenous mal fornmations
(Merck Manual; Merck & Co. (1992)); for treatnent of recurrent netatarsal
stress framw@oxms2sconpl i cated by ol i gi onenorrhea or anenPCTOSK2TNEr CK
Manual ; Merck & Co. (1992)); for treatnent of prenenstral syndrone (PNS,
prenenstral. tension; Merck Manual; Merck 20 & Co. (1992)); for

post nenopausal hornone repl acenent therapy (Merck Manual; Merck & Co.

(1992)); t 0 | d b nt. Lhsonmj.a,and fatigue
during m@%a@%%%@ﬁm@%ﬂéﬂ’ ?ﬁﬁ’gg%}“}d b?‘BP" 15 nt of
dysfunctional @oes))ne bl eeding when pregnancy is not desired (Merck
Manual ; Merck & Co. (1992)); and for suppression of endonetriosis (Merck

Manual ; : 992 breast cancer . .25.(Mer . Merck & Co.
(1992)), Ngl@gnﬁf g%%&%&@%@%“{%@%@%ﬁ@% or Iuteal
insufficiency (Merck Manual ; Merck & Co. (1992)). For exanpl e,

medr oxypr @8kt fr edtment of gagrabitiophy (Sa@eleId T, Pertil Webiea® Medl) 42§ 780 estrogens i s
i ndi ca%ed for Bgﬁyentl on of osteoporosis, treatnment of vulvar and/or

vagi na atroth, beat ment of 31 WD 02f 20526 PCT/ USOL/ 27007 noderate to
severe vasonotor synptons associ ated with nenopause, treatnent of

secondar y G14e nfvk plétion bf prststipival stheddPh@ion (USH, Wmblob@hseg) due to
hor nonal inbaiggnce in thls gg)sence of organi c pathol ogy, prevention of
pregnancy, or es&dﬁlﬁ@%( 2835t her apy and palliative treatnent of

i noperable, recurrent, and netastatic endonetrial or 5 rend carcinona
(Merck Mamisy ; fobbgtlstidn 8uterint $8me foldtRn FHSEEM b o [V RBHro@ FerllSO i Ncl udes

pharmaceutical |l y accep | e .salts of the conpounds o Formul as I-N.

Sui t abl e pharﬁﬁ%@ﬂﬁiﬂé@?ﬁmgnbeptable salts are well known to those skilled
in the art and include basic salts of inorganic and organic acids, such as
hydr oqdl oI016) afek frevéitidh 0Pmosdardia eifshotisi (SRAEL! Tn€ TaRerEl, WohesPhRAl 82,2 d,
nethanesulphon%c %0 acid, trifluoronethanesul fonic acid, sulpﬁunic aci d,
acetic acid, t §@PIBroacet i c acid, malic acid, tartaric acid, citric acid,
| actic acid, oxalic acid, succinic acid, fumaric acid, maleic acid,

benzoi c amilyl, ffhdrbiché fepRcértent HERBY (Cu8Firietal s She. GkedIad&t.3,025Ci d. In
addi ti on, phgéngée‘uti cally acceptable salts include acid salts of

i norgani c bas J ¥ich as salts contai ni ng al kaline cations (e.g., Lip

Nay' or K), alkaline earth cations (eg., W Ca~'2 15 or Bay), the ammonium

cation, agiyelfor Reat@eit@f Sadloérs, iffludMigdoMbnd aeRsted dahbdrd) FhdhGs Blehdthat i C
15 cancer (Cadepond et al., Anmm. Rev. Med., 48, 129 (1997); Pike et al., Bndoct.-
Relat. Cancer, 4, 125 (1997)), uterine cancer (Heikinheimo Clin. Pharmacokinet.,
33, 7 (1997)), ovarian cancer (Pike et al., Endocr.-Relat. Cancer, 4, 125 (1997);"
Hughes, WO 98/10,771), and endometrial cancer (Satyaswatoop, Contrib. Oncol.,
50, 258 (1995); Pike et al., Endocr.-Relat. Cancer, 4, 125 (1997));

20 EZ) fortreatment of endometriosis (Cadepond et al., Annu. Rev. Med., 48, 129
(1997); Heikinheimo, Clin. Pharmacokinet., 33, 7 (1997); Edmonds, Br. J. Obstet.
Gynaecol., 103 (Suppl. 14), 10 (1996); Adashi et al., Keio J. Med., 44, 124
(1995);

E3) fortreatment of uterine fibroids (Cadepond et al., Annu. Rev. Med., 48, 129
25 (1997); Adashi et al., Keio J. Med., 44, 124 (1995));
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and aronatic substituted anmoni um - and guat er nary anmoni um cati ons such as .

those arising fromprotonation or peral kylation of triethylam ne,

N, N-di i et h(MGON20526 N, N- di cycl ohexyl am ne, pyridine, PCT/US01/27007

NN- di met hyl am nopyri di ne (DVAP), 1, 4- di azabi cycl o[ 2. 2. 2] oct ane ( DABCO),

| , 5-di azabi cycl o[ 43. 0] non 5-ene (DBN) and 1, 8- 20

di azabi cycl o[ 5. 4. 0] undeo- 7-ene (DBU). A nunber of the conpounds of Formlas

| -1V poss oY SRt OF Oﬁ?ﬂ t e, XL St cem ¢ and
opti cal | yﬁgct ive forns. ﬁgﬁ‘ﬁ&gz sg%%tﬁgﬁi& ’e&?ﬁﬁ 3*1’&‘ and

di ast er eoner i Endosrinol. Metab., 86, B406(@995));0 the skilled in the art. The
present invention enconpasses any racemc or opt | cally active forns of

oropest e G BHAEr R REA Ord i, Rl TS, . o

optical ly acti(@®®prns of conpounds described in Fornulas | -1V for the
treatnent or prevention of progesterone receptor nedi ated di seases .or

T8, VA P e B S 1

exanpl e, when (&98);Meriiggicla biral. AV, Aawdroh218,1240 (1992))f nay be used in
conbi nat i on vm' th a calciumsource,.  vitam n D or anal ogues of vitam n D,

and or 26 ! 0RO BoIMRE FLhe A LEE AR nor k.

calcitonin anal ogue, or treatnment with a bi sphosphonate such as

al endr ona®. eerﬁpiouyadflaylmmpﬁt (Bauliewg hal. 611, Mud. Nemeotiol., B&\14Be ‘used with

o e O SRR S s A e SR BEES 5 et 1y
wi th 10 her api S¥eusascihy 1856 €1996)Koenig erl.aSeiame] 268 ES00[()093Y)/ or a

gonadot r opi n-r el easi ng horm)ne 10 agoni st. When enployed as in G or 02,

t he agent erapi es such S androgen The
met hod of E%olnven |on i'S |arr$€}e§é§’&%sggéu ?&@3 nt of

pr ogest er@mpmeﬁtbﬂpomsmdoﬂmad fiditaracrase ﬁﬁ‘ed@@fediald @ﬁ&agemﬁeagéhtiwans and

ot her ”Wé&%fo%ﬁom%% F%% unq.s may be admni stered or_al ly, dermally,

par ent erall I'nj ec

Currently, progesterone or progestms alone or in combination with estrogen&fare

15 ~ clinically indicated: for coniraceptlon (Merck Manual; Merck & Co. (1992)), for
treatment of gastrointestional bleeding due to artenovenous malfonnatlons (Merck
Manual; Mezck & Co. (199_2))_’ for treatnent of recurrent m_etata_rsal stress fractures
complicated by oligiomenorrhea or amenorthea (Merck Manual, Merck & Co. (1992));
for treatment of premenstral 'e_y'ndrome (PMS, premenstral _telisioh; Merck Manual; Merck

20 & Co. (1992)); for postmenopausal hormone replacemeht therapy (Merck Manual; Merck
& Co. (1992)); for treatment of hot flashes and subsequent insomnia and fatigue during
menopause (Merck Manual; Merck & Co. (1992)); for treatment of dysfunctional uterine
bleeding when pregnancy is not desired (Merck Manual; Merck & Co. (1992)); and for
suppression of endometriosis (Merck Manual; Merck & Co. (1992)), breast cancer .

25  (Merck Manual; Merck & Co. (1992)), endometrial cancer (Merck Manual; Merck & Co.
(1992)), or luteal insufficiency (Merck Manual; Merck & Co. (1992)). For example,
medroxyprogesterone, a progestin, alone or in combination with 'estrogens is indicated for
preventien of osteoporosis, treatment of vulvar and/or vaginal atrophy, treatment of
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by inhal ation or spray, or sublingually, rectally or vaginally in dosage
unit forrmulations. The term'adm nistered by injection' includes

i ntravenouso patesmarti cul ar, intramuscul ar, subcut aneouBCHEHUSIRADENL er a
injections, as well as use of infusion techniques. Dermal adm nistration
may include topical application or transdernmal adm nistration. .One or 20
nore conpounds nay be present in association with one or nore non-toxic

phar maceut | cceptable carrjers and, .if desired, other active

i ngr edi en%ﬁ%n%eggﬁetvm%?’m3?38?1“&1&'!&&?@0%’3%%6 red according
to any suistehdaty sRénofehda Rsiném of Mol ufefihe BIERHFRIAE tlidritbial Of

phar maceuti cal cpr%ositions. Such conpositions may contain one or nore

agents se my gF ergpnie pathalegy, prgvention ofpregnaneyioxas adjvuetiveni ng

agents, fligw '%@%@%Q&M tQF 4D Ea@ﬁ YRS Tato M s il ?ﬁﬁﬂﬁ in order
to provide p%?at_a l'e repar%?’gns. a%l et’s cdaﬁ@g%ﬁ%gg% I've ?rngredi ent in
admi xt ére Gromemat Miival; Mescku® Coa(lP98)accept abl e exci pi ents which are
suitable for the manufacture of tablets. These excipients maybe, for

exanpl e, inertmpg : ' . Lum.33 WO 02120526
PCT/ USOL1L12700 7Tﬁy{a;i§%fh§i{egﬁ&f%%of%glg@s @%ﬁ%ﬁgﬁ%@%@gﬁ%ﬁ%‘gﬁ m phosphat e;
gr anul at i eempavads of Foirmilesge Bt i Suiabie plrtmacefiticallp xevepthlsle sdhs are wélkagn OF
alginic W‘fﬂ’%%g di nt§ f.or, a Ie?ma nesi um st a%gle, stearic
acid or talc. %&6?‘3?@%%@%&6@?8%@?& °rﬁ%f9°¥)%‘%c & by known
t echni quebydrochibeicayiddhysirobirsgic atitdsalphtde 55 phétbh@id acid, inbBaRs@fiini@i Nt esti nal
tract 4 nd t.%l Leb rovide. a sustajned action over a |onger period. For
exanmpl e, &% ﬁ?ﬁ“"\é‘éﬂﬁ éﬁa’s’l’}tﬂh"%ﬁaﬂﬁm oasetig peidgpaligl yeer yl

di st ear at ecidRattarid aci€, ittio ¥eid, 1acHa 5i8, GANPAA ISocki/ack], BB aBHISRARRI | N SOl i d,

rapi dly rel,ﬁ sed, form Fornul ations for oral use may also pfe presented as

hard gela W&Wﬁ%mﬂ%@iﬂ% andgmendrlicncidi Jaddition, wi th an inert
sol 1d di | gRidacch@illf $2RRRRle s ichddg A HRR iBrpanit Bue! sl il oS Phat & of

kaolin, or as soft @ psyl es erein tie actiVve ingredient is mxed

wi th wat eforéiningalkyline getions (ag. 14T Nexardp).alipbamenrth oitions (4. Mg'*pes™af f i n or
adm xtar oY 1 B MEmObRRARYE B P Pl Nalitr cpn ek indBi e aiming
suspensi o#fd anematigisubstitned sreehniviy ehd guatérmirg ahmoniamaatiomsBaditistighsagent s, for
exampl & S gl R b RKHITR I BSOS i ot el A B85 Binime, -
dicyclohexylamine, pyridine, N, N-dimethylaminopyridine (DMAP), 1,4~
diazabicyclo[2.2.2]octane (DABCO), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN) and 1,8-
20 diazabicyclof5.4.0Tundec-7-ene (DBU).

A mumber of the compounds of Formulas I-IV possess asymmetric carbons and
can therefore exist in racemic and optically active forms. Methods of separation of
enantiomeric and diastereomeric mixtures are well known to the skilled in the art. The
present invention encompasses any racemic or optically active forms of compounds

25  described in Formula I or Formula I which possess progesterone receptor binding
activity or the use of any racemic or optically active forms of compounds described in
Formulas -V for the treatment or prevention of progesterone recéptor mediated diseases
or conditions,
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15 hydr oxypropyl -nmethyl c el |l ul ose, sodium al gi nate, polyvinyl pyrrolidane,
gumtragacanth and gum acacia; dispersing or wetting agents nmay be a

nat ur al | y- S@e¥20526g phosphati de, for exanple, |ecithin, por/UsSamiersati on
products of an al kyl ene oxide with fatty acids, for exanple

pol yoxyet hyl ene stearate, or condensation products of ethylene oxide with
long chain aliphatic alcohols, for exanple heptadecaet hyl eneoxycet anol, or

condensati on . ' vt ilal esters derived from
fatty acids a@%%ggg%ﬁe (_;;SMA%g%ygéykfgﬁhj%%ﬁ@%&ﬁe{%lcwyeéte, or .
](c:otnslensa_t ngﬂgmM?fFMﬁtmbgwhWM%mﬁﬁ'mﬁ@ﬁﬁmﬂw i \ée? from
atty acids ,and hexitol .an i des, for ex e pal yet hyl ene sorbitan
monool eat 854 gomy &@@lﬁ%‘%ﬂ%&?@mg&mgﬁ% ogwmor
preser vat aiesorgtive m@mlm%gﬁm&aﬁ%ﬁ,wﬁxﬁﬁ}mﬁ& one or
and one or

nor e cgl oring 25 ggents, one or nore flavoring agents, nor e

sweet eni n§PUEFe e Jéﬁc&?i@@epageﬂmm,mu@m_ﬂm e powders and
granul es Bﬂbﬂ@ﬁ&a&%ﬁ%&@mpﬁm%ﬁgﬁ%@ .1%%7,% %\éntt he addition

of water provide the active Ingredient ure Spersing or

vetting agesbe usedsyidrviberapjcsaych as estrdgemreplacement therppyr SWheaermplayed aSir t abl e 34

agent s ar ¢! YO R B GiiNen 151 5PAY B BRoR sclithias M S BBl MR Ol

exci pi ent therapiss sechaspstrges wplavement ¢herdply andior agpnadstrophl-rldasige h@gené s, nay

al so p t qAhe unds ay gl so be: in the f.ormof non-aqueous | iquid
f or rru?gt i (%gos, Ee@.‘a’? eﬁﬁlﬁ@%’aﬁ @ﬁgaﬁgﬁ?? &3%%%£W68HWFWH%d by
suspendi nthetdpies auchiag @n bmiyogedi ents in .a vegetable oil, for exanple arachis
oil, olive oil, sesame oil or .peanut oil, or in a mneral oil such as

liquid paraffig, T L4y suspensi.ons contain hi ckeni.ng agent, for
exanpl e beesm%etﬁgﬁ%‘f)%gﬁ%w OBF%%PWPESW@%{JFWQ%%MS such as
t hose set profestdrbneabesptor nfedidted| dineadel EconditiohsinbBth Hihaaslgetbthe® Provi de

pal at abl e_oral . preparations. 10 These conpositions may be preserved by the

additi on B8R anti - oxi dant such as ascorbic acid. Pharmaceuti cal
conpositions of the invention may al so be in the formof oil-in- water

erul sil®ns. TheThs dompharsts oy beladministergdomlly, demdily, paventeraidyybl tmjedtion,e oi | or
arachi s by inhalation or sprajr, or sublihguélly, rectally or vaginally in dosagé'ﬁnit fonnﬂaﬁbns..
The term 'administered by injection’ includes intravenous, intraarticular, intranmsculat, .
subcutaneous and parenteral injections, as well as use of ihﬁi,éion techniques. Dermsl |
administration méy include topical apj;)ﬁcaﬁoﬁ or transdexmal adrﬁinistration._ One or
20 more compounds may be present in association with one or more non-toxic
pharmaceutically acceptable carriers and, if d&sired, other acﬁve ingredients,

Compositions intended for oral use may be prepared according to any suitable
method known to the art for the ;nhnu_:t"actme of pharmaceutlcal 6ompositi6ns. Such
compositions may contai:_l onb or mo.re_. agéhts se_iééted from ih_e "g_roup consisting of

25  diluents, sweetening agenté, ﬂaﬁoﬁng agénts, oolormg agents and preserving agents in
order to provide palatable preparations. | R | '

Tablets contain the active ingredient in admixture with non-toxic

pharmaceutically acceptable excipients which are suitable for the manufacture of tablets.
~ These excipients may be, for example, inert diluents, such as calcium carbonate, sodium
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eil, or a mneral oil, for exanplé: liquid paraffin or nixtures of these.
Suitable 15 enul sifying agents nmaybe naturally-occurring guns, for exanple
gum acaci a W0 8z2m6 tr agacant h, natural | y- occurri ng; phospbet/usber7oof or

exanpl e-soybean, lecithin, and esters or partial esters derived fromfatty
aci ds and hexitol anhydrides, for exanple sorbitan nonooleate, and
condensation products of the said partial esters with ethyl ene oxide, for

exanple p | < t nogpl eat e.. Thesemul.si o may al so contain
20 sweet e%ﬁg@lﬁ%gﬁﬂ%ﬁﬁﬁgsﬁﬁg@ﬁh&ﬁﬁ@ﬁ be formul at ed
Wi th sweetdisiitegyatingepérs, forekampla dottstarct, ¥Edgialo acidl MViRIiG: s, @by  SOr bi t ol

Oor sucrose, SLiCh foryoul ati ons, may al so .contain a denulcent, a preservative
and fl avomﬁmgﬁﬂ“&ﬁ%&’%ﬁ@ﬁ? act &0 #fs mgyg he wpcoateder thelhi ni st er ed

in the forﬁ@%m%it&hﬁa&tswﬁ&m%%ﬂ%ﬁﬁ%&ﬁ%ﬁ&ﬁmi stration of
the drug. These conpositions can be prepared by m xing the drug with a
sui t ablle re8vombestinal tractqnd theraby sravidersisustained astion evens longetipagied) Hoenper at ur es

but i qui t ﬁfabﬁlhat [ r .4 therefore nmelt in
the rectum or 1%&3%1% 0 re%é@ga?aéc%ﬁt%&o%gﬁg@g%ﬂ%% e cocoa
butt er andepwblpsedyilheseecogipgamis snayakso be btepared MBoR®, rAd1R Geléaeel fuiaO1/ 27007

Conmpounds ofthe 6 ion nay al so be adm ni stere ansdennal | y usi ng net hods
known to those L1 l.ed 4 for .ex | e; .Chien: "Transder nal
Control | ed Sys?%uicalhﬁ%dqo g%l%dI Eoi%ﬁgga&;akﬁ/ﬁgmm@@ﬁgﬁagf’ .?Pi@%‘ﬂh@t%p et at.
WO 94) 04 15he acibingrédientiomized avithlae ineet solid dituent) fop exanmle eslsinprtatbbnste,c onpound
of Forgpul g 4. or .1 | .in 5.sui tabl Jatilla solvent optionglly containing
penet rlg'tj i %ﬁlme %@Pﬁtﬁ % °f€5ﬂ°fﬁ%e\f§wm%a’%%e{nﬁﬂ%ﬁ&3? %ngméﬂdi tives
known to tniiraiowitiatbras ah bil itedived, for cRabfle peanteRAil liduid pREMBRI0Abvednd ba oci des.

After sterilization, the resulting mxture can be fonrm ated follow ng
known procedurgs i nt o dosage forns. Il n addiEi. n,.Hbo dreatgqent, wth

enmul si fyi ng ageRt S LiTGPRa PR} con the pediye 3 #B%und of
Formul a | saitablelfor thémamyfadere bﬁaqweb@tsa?e?smr@ nfylal2b itbgﬁn%eag fg@ik%g%ﬁtdiot fﬁ'oge
:E: YFSE:IS i %1%{ r"%@% r %{%ﬁ’ tﬁ" %%Q%QM%E‘H@% or ‘i sopropyl
al cohdb, hedetypropyl-methylcellulose, sodinm alginate, polyvinylpyrrolidone, gnm tragacanth

and gum acacia; dispersing or wetting agents may be a naturally-occurring phosphatide,

for example, lecithin, or condensation products of an alkylene oxide with faity acids, for

example polyoxyethylene stearate, or condensation products of ethylene oxide with long

chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation

20  products of ethylene oxide with partial esters derived from fatty acids and hexitol such ag

polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide wi.th

partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene

sorbitan monooleate. The aqueous suspensions may also contain one or mote

preservatives, for example ethyl, or #-propyl, p-hydroxybenzoate, one or more coloring
25  agents, one or more flavoring agents, and one or more sweetening agents, such as sucrose
or sacchatin,

'Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the active ingredient in admixture with a
dispersing or wetting agent, suspending agent and one or more preservatives, Suitable
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ket ones such as acetone, |ower carboxylic acid esters such as ethyl" :
acetate, polar ethers such as tetrahydrofixran, |ower hydrocarbons such as
hexane, cyWo®®R&Rwe or benzene, or 15 hal ogenat ed hydr ocRCH@Se/29ech as

di chl oronet hane, cbloroform trichlorotrif |uoroethane, or irichlorof

| uor oet hane. Suitable solvents may al so include m xtures one or nore

mat eri al s sel ect ed froml|ower alcohols, |ower ketones, |ower carboxylic

acid este aﬁé%ﬁg dr ocar bons.
Sui t abl e pehetration nci ng%ﬁfnmﬁga &ﬂ“; @%@r@ggﬁﬁgﬁ%ga‘ﬂﬁ’ééry syst ens
are 20 knoentioned ahoyee Additiohal dxmpneﬂtk;efomhmpbndveetmingﬂmvoﬁng atﬂmlmin?

nonohydr o r r 0X al cohol s such as ethanol, propylene glycol or
benzyl %%eg%m%g%c{ya?r%e{ r unsaturated C8- G s fatty al cohol s such as

| auryl aI cohol or cetyl alcohol; saturated or unsaturated C8-Cl8 M acids
such as stearl’ﬂlmnqbpumhhnuyalsecﬂed:ithaﬁﬁmtdfmah ﬁqm&ﬁhﬁﬁl&uﬁﬂst Up to 24

car bon Mch as .net %ﬁ ¥’I .1 Sopro yI but sec utyI

i sobut I DBy TUSRSERgNS W cfé gﬁﬁ“@%&ﬂ ¥ t"F @#Fdnacapronl c

aci d, Iaud&geﬁbledﬂ fﬁybxﬁplﬂaxﬁcmmohﬁéﬁﬁkésﬁméﬁﬂ@r pealiit b T lalhiferACI d, OF

di esters of unsat yrated di carboxyllc acidd with a total of up
to 24 car ﬂ’é’ §§J W“ E“ﬂfﬁ”scﬁ‘?@ wwwaﬁmqut%sﬂmmmagmtfer di i sopropyl
sebacat e, exathip W Li onal
penetration e%e?;gubvf&p%rg eri al scet?rrlaé%be p ospﬁgt F% g%rlt@g% ves such as

| eci t hi n forthahoyes: aVPBF&)QQ@maHﬂPPG@@dWBMﬁQPWGMMMOmhel r

W0 02130558 p@c“%?{?%%‘%@%%'?gﬁﬁ%%ﬁ FidoB 8 8 By B BB e o

fornul ati @ nay al so include mixtures one or nore rraterlals selected from
nonohydr oxy or pol yhydroxy al cohol s, saturated or unsaturat ed Cg-Cis fatty.

al cohol s, sat Iﬁhﬁfﬂzeﬂf oSt the TRt ted or
unsat ur at ed fg{ty esters W|t h % 9%%:1%&1\&%?% ers o %Ié]gt“hrat ed or
unsat ur at wetelsemﬂemaihylo;l@hwmw bmatvhgevabamlh oraikample oliveeil eraardnhiss,

phosphat i gy, V. s and their
derivati vgig Qﬁ%ﬁ&%h&ﬁ?m@@%ﬁf@mﬁﬁ‘ng nat?m;%@ﬂ T%?l!iﬁ% ®ansder nal

del i vd§y mmwmw&w&rmﬂemwmhml ude '
'polyacryl ur e bl o S yrene butadlene
copl oyrrer angf WQ%EQMF@F%% i WM

derivati zpﬂhqiektmﬂhwedrfmm fattpdcids dnddakient aﬁﬁyﬁn&é@ﬁrbﬂn&iﬂeﬁrﬁ&nnﬁt r I X

conmponent %onoolegte, and condensation products of the said partial esters with ethylene oxide, for -

example polyoxyethylene sorbitan monooleate. The emulsions may also contain’ -

20  sweetening and flavoring agents.

Syrups and elixirs may be formulated with sweetemng égents foi' example
glycerol propylene glycol, sorbltol or sucrose. Such formulatmns may also contain a
" demulcent, a preservative and ﬂavonng and coloring agents.

The compounds may also be administered in the form of suppositaries for rectal
25 or vagmal administration of the drug. These composﬂ:lons can be prepared by mixing the
drug with a suitable non-irritating exc1p1ent which is solid at ordinary temperatures but
liquid at the rectal or vaginal temperature and will therefore melt in the rectum or vagina
to release the drug. Such materials inchude cocoa butter and polyethylene glycols.
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JAddi tional additives, such as viscous resins or oils maybe added to

I ncrease the viscosity of the matrix. For all reginens of use disclosed
herei n f orwooapesahds of Fornmula I-1V, the daily oral dBSCEYEOW2EHY nen wil l
preferably be fromO0.01 to 200 ng/Kg of total body weight. The 15 daily
dosage for admnistration by injection, including intravenous,

i ntranmuscul ar, subcutaneous and parenteral injections, and use of infusion

ot s o o o palt A ot urRe Mg Bk P%%0e
]91; Otnogaglalntaﬁyds\lm@ﬂ}oghifmm?imhuag(sealfor@fm%_leClﬂagf‘mmdemhdl pr ef S(r)?glg be
regi mon vEPRroBRLSBRa Yediouuns s el Pebisgdin S 1a o oMt izzen one 1
four timesyvgiaiy, Fere]iﬁﬁpﬁer@é&ﬂﬁh'%?&usfﬁ%ﬁﬂﬂédmﬁbﬂnd‘bfﬁonﬁﬁﬂﬁﬁfﬂ%é{ be that
required to naintain a daily dose of from0.01 to 200 rrg/K%9 The daily

i nhal af i m@dga@@bégv%mhwvcmgmmmwmwt&m ngy/ Kg of

Eﬁéa:oaP??cW%ﬁhddgmw?gﬁﬁvﬁ%ﬁf q{ll on w#lpq%g%égﬂcfhon a va? |hgt 36/“ E)fthat

factors, mbferial§ andbiaclerioridesc After derilizationptht revelting mivtene cardpd foirsulated ng

therapeut W | | a o b nder ey er t.hat. t.he specific dose
| evel for{b&ﬂg’m&h n%)#?sa%ee ﬁ%qﬁﬁa »S&FFW%‘P actors,
i ncl udi ngwmilsifyntgxgentbaﬂmm i Solithd oasilispatision of b colipoudf 6 Fdrivalad@pmound

the body weight of the patient, the

enpl oyed, e .of .t he tient . :
generﬁ‘ h’é‘éfhg‘?f mﬁﬁ%%‘ffgﬂ?(’rsﬂ’@ gender of the patient, the 37 HM WD
02/20526 PCT/USOL/ 27007 diet of the patient, time of mnistration, route
of adm ni st xa Smmblesav@mﬁrprm&ﬁgmsdﬁmum& ey bystendsiaf imowansitholee severity

f th ti, d th be f th ted b
oki 11 e Al Bhotan smadociod e hmbots ik Sbetbpmo 9ré§{m§alcq%eﬂev%q'a2 mode of
treat nentke?éﬂésmﬁasiaéewenwa%rbei 1R Q8- esters sachCR di&rdm&sa | -1V or a

5 pharmaceuti cal |y accept abl e salt t her eof g| ven or a efl ned nunber of
days, canﬂﬁbastammaow hydraeazbong pych g hexang, geeleherang ot henzeisn0ent i onal

treat g %}&i ésiﬁ{zlﬂ&b‘ﬁ) fc]ﬂ(é%-b HASk-FRaroe@ient s and
publ i catlons cite ove anglg bel ow ar eﬁ%’ y |ncorporat ed by réference.
or trichlorofluoroethane. Suitable solvents may also include mixtures one or more

materials sefected from lower alcohols, lower ketones, lower carboxylic acid esters, polar
ethers, lower hydrocatbons, halogenated hydrocarbons.

Suitable penetration enhancing materials for transdermal delivery systems are

20  known to those skilled in the art, and include, for example, monohydroxy or polyhydroxy
alcohols such as ethanol, propylene glycol or benzyl alcohol, saturated or unsaturated Cs~
Cy fatty alcohols such as lauryl alcohol or cetyl alcohol, saturated or unsaturated Cs-Cg
fatty acids such as stearic acid, saturated or unsaturated fafty esters with up to 24 carbons
such as meothyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl isobutyl tert-butyl or

25 monoglycerin esters of acetic acid, capronic acid, lauric acid, myristinic acid, stearic acid,
or palmitic acid, or diesters of saturated or unsaturated dicarboxylic acids with a total of
up to 24 carbons such as diisopropyl é.dipate, diisobutyl adipate, diisop'rop-yl sebacate, '
diisopropyl maleate, or diisopropyl fumarate. Additional penetration enhancing materials
include phosphatidyl derivatives such as lecithin or cephalin, terpenes, amides, ketones,

30 uteas and their derivatives, and ethers such as dimethyl isosorbid and diethyleneglycol
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The conpounds of Forrmulas | -1V may be prepared by use of known chem cal

10 reactions and procedures, from known conpounds (or fromstarting
material s WO@R52%6n turn, are produci ble from known conmpcwmsely270dr ough t he
preparative nethods shown below as well as by other reactions and
procedures known to the skilled in the art. Nevertheless, the foIIowi ng
general preparative nethods are present ed iu aid practitioners

synt hesi z gppgma@g { th nore de ed art i cul ar
exanpl es ?@g%éedli'ﬁg presen eaw e expe %@H ”ém’.“@ m"t{% | es are
for ill usbna@mmemﬁqmbeelectednﬁymmmtohy&oncﬁrpuhzhﬁ&dﬁﬁﬂcﬁh@ls sdigtied of hey be

por ol ne. ISRt Gs iy bl Siueets R opsiald o 565 o OO 1 | <

R (i %ms(ﬂamtwﬁ&ybﬁersmm%%&&rb&s cﬁm&s%ﬁ}aed&%ﬁ&%e@ 6or R3$; R49
and R48 alsaljbe}i!ﬁ and it" res ectlvely, R37 .and R36 respectively, or R49 and

icoidg with |u|'9m%@ﬁrb%mhosmah@fl dagivativesy tereues, R2, R 3,
R'4 Rsaﬂ&sk@%nﬁ@%&%ﬂf@?w 8, T, T, 0, G, Q Q, t, t',

g, g, g and q' are as defined herel na%love or forrrul as H V. 38 V\D
02120526 PCT/USQ /27007 Formula V am dines are prepared by straightforward

met hods known $@tabledindingmateralsfor tremsdernad delivary systems aekaowamta theseof t hose

Compr chon B BT, &l & F?‘E‘S@%&‘WJ‘& Vs, B d AR s, |

pr epar atué‘%ﬂee&bume%g@mwrs aadrsmmr@lbelfsoﬂeﬂﬂasedﬂaeks\j For B

u
-

AT SR a5 G %Z”{‘ekaihﬁg‘ .

R 8 HO Addigoml @dditives) such as viscous reésins or oils may be added to increase the viscosity
of the matrix. o

For all reglmens of use dlsclosed herem for compounds of Formula I-IV, the daﬂy

oral dosage regimen will preferably be from 0.01 to 200 mg/Kg of total body weight. The

15  daily dosage for ad:mmstrauon by inj ecuon, mcludmg intravenous, intramuscular,
subcutaneous and parenteral injections, and use of 1nfus10n techmques w111 preferably-be
from 0.01 to 200 mg/Kg of total body weight. The daﬂy rectal dosage regimen will
preferably be from 0.01 to 200 mg/Kg of total body welght. The daily vaginal dosage
regimen will preferably be ﬂ'om 0.01 to-200 mg/Kg of total hody weight. The daily

20 topical dosage regimen will preferably be from 0.1 to 200 mg administered between one
to four times daily. The transdermal concentration will preferably be that required to
maintain a daily dose of from 0.01 to 200 mg/Kg. The daily inhalation dosage regimen
will preferably be from 0.01 to 10 mg/Kg of total body weight.

It will be appfeciated by those skilled in the art that the particular method of
25  administration will depend on a veriety of factors, all of which are considered routinely
' when adm1mstenng therapeutlcs It will also be understood, however, that the specific
dose level for any given patlent will depend upon 2 vanety of factors, mcludmg, but not
limited to the activity of the speclﬁc oompound employed, the age of the patient, the ._
body weight of the patient, the general health of the pauent, the gender of the patient, the

37

| 58



-R47 RS0 NNR47 2. RATNH2 (VI1) HCl (V (V) (Va) An amide of fornula VI
maybe treated, at a tenperature frrom-78 to 20C, with an agent, such as
phosphor ous¥@®y9s6or i de or thionyl chlorides neat or in PCT/USseR00B0! vent
10 such as nethylene chloride and with or without addition of a catalytic
anount of dinethylformam de, to forman internediate

chl oroi m nium chloride or imdoyl chloride. This inter-nediate is not

vy o kgt e bl Bk Sl i e Uil ln 0 ¥ R8BI 71| 20

a base, swmmmmmmeammofﬂmmdnﬁﬂeﬁgbﬁ@uﬁ&w Hwill'Bé!fithér i s | sol at ed
upon 15 aqueou rkup urther derivatized to an acid salt Va,
by treatn% %Fqﬁgyawﬂmﬂ%ﬁé‘g&%ew memdea@?@ﬁﬂe&ﬁhydrous

sol vent . waﬂeﬁﬁn&tﬂa%ﬂ mAhBep b ddsbe/6¥ &nﬁ'@fﬂ&nﬁ%& awviil my be
treat eg uentially w t h an activating agent, suc as I on chl oride and
the Ii W@Wﬁecep@blsrs@mh@@omvmﬁmadp ys.sans wn in Fl ow

L P A b i L

which R$ is a ’Ihydrogen may be converted to fornula I conpounds where RS is
an al kyl group disslosates of jons| paténid and tpublicationswitéd above &idagr am 11,

i n which %Eo RS i giha[teg‘fba{] gd with a base such as sodi um hydride or

cesium carbonate 1n”an S aprotlc sol vent, such as
NN- di et hyl f or ram de 5 (DIVF) and then al |l owed to react with an al kyl
‘hal i de such asThesomppurids ¢f Bermulss &1 ntaybe prepared bipussrof kivewn dhiemicaL OV DI AGRAM

1T 10 reactions and procedures, from known compounds (or from starting materials whickh, in
turn, are producible from known compounds) through the preparative methods shown
below as well as by other reactions and procedures known to the skilled in the art.
Nevertheless, the foﬂo'wing general preparative methods ate presented to aid practitioners
in synthesizing the compounds of the invention, with more detailed particular examples
15 being presented in the experimental section. The examples are for illustrative purposes
only and are not intended, nor should they be construed, to limit the invention in any

way.

The invention generally pertains to compounds of formula V.

20 \R“ V)
wherein

R¥is RI(T):, RZS(Q)q, RB(T’)y, R35(Q')q, Rso Rz(G)g, RzG(G')s'» Rl Rsa R49 and

R* are RY® and RM respectively, R and R¥ respectively, or R*® and R* may be joined to

form a linking group —X- or —=X’~; and R, R% R, R™ R, R, R%, R, R®, R¥ R¥
25 RET,T,G G, QQ, Y, g g, qandq are as defined hereinabove for formulas LIV,
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RAS8 R49 47 1. NaH or Cs(C38)2 R ~ Fee H 2. ROX NR47 R~ (Vb) An

addi tional route to fornula V conpounds is shown in Flow DiagramlV. By 10
this met hod¥0 ®/20826a of fornula | X is reacted with an excecsuUsfl2ae7al kyl ,

al kenyl or al kynyl magnesium halide Crxignard reagent at roomtenperature
In an aprotic solvent such as THE to provide correspondi ng formula V
conpounds as shown: FLOWDIAGRAM IV 1511 48 R~ , 'N .R4A7 R NLNHR4'7

B L S e K A,

conpoundsthewrtt Meﬂtoﬂsﬂhtmﬂhsﬂatxvaofﬁbsewhdgﬁaybeﬁsedhre&ﬁstﬁibbdbﬂﬁﬁﬁh@rl c acid

, (PPA) fromroom t erature tpo 900 C exel l|f|e Fl Qw 20 D agram V. 40
W0 02/ 20598 S8 P EAE PP f%‘@’ﬁﬁ éj‘iﬂh cfiods mpRbenssd g | R47
"N N HZﬁepfeparﬁudn\@théMéhc oﬁ@y&%ﬁ&n&ﬁﬂfbﬂnﬁﬂ%‘[—@?&@xﬂp@ﬂ{&d by net hods

wel | know to, those skilled
- amidines of Formula V- maybe prepared in the manner shown in Flow Dla,gram L

FLOW DIA I
9 . | | R%
N R 1. POClz or SOCIZ R4\N_<R48 —HCGl X \N_<\R48
R o | R W—R¥ RO N-RE
2. RYNH2 (VID
| m o . HCI
- | o ® - (Va)

An amide of formula VI may be treated, at a tempersture from -78° to 20°C, with
an agent, such as phosphorous oxychloride of thionyl chloride, neat or in an inért solvent
10  such as methylene chloride and with or without addition of a catalytic amount of '
dimethylformamide, to form an intermediate chloroiminium chloride or imidoy! chloride.
This intermediate is not isolated but is further treated, after removal of any excess -
phosphorous oxychlbridé or thionyl chloride, with an amino compound of formula VII
and a base, such as triethylamine. The amidine product of formula V is isolated upon
15  aqueous workup, and may be further derivatized to an acid sal_f Vé, by treatment with an

anhydrous acid such as gaseous HCl in an anhydrous solvent such as ether.

Alternatively, an am1de of formula VIII may be treated sequentially with an
activating agent, such as thionyl _chloridé and the like, and an amine to provide formula V
compdunds, as shown in Flow Diagram II:

20 ' FLOW DIAGRAM I
re N 1. SOCkL
YR e o
o | 2. R*R'NH Rso/ R
(vim | _ | \))
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.the art, for instance by acylation of a nono or disubstituted amne with an
acyl ating agent 5 such as an acid chloride, with or without the addition of
a base catwbyzteszesuch as triethylamne, as shown in Fl 8GTOBMGIE®N VI. FLOW
DIl AGRAM VI 48 R'R50NH + RICO-Cl base Fek, NO (VI) Certain formula Vi
conpounds in which R48and e are joined to forma linking . 10-group -X- or
X -, as described above, nmay be prepared by thermal intranolecular

cyclization o n.,am no ese.rgw&l\gatl e,of forrmula X er e is | ower
Tyt~ oo Rt  pSetad o Shem R Ru e BEel )
R50- NH(WSMNEQ M.) Thireiol Wéqaende iCUGRALAGSFIFRY al so be

prepared by al kyl ation odis stltuted formula VI conpounds with a suitable
al kyl at.owaam%ﬁm earnl dineids firstapatedovith 4 basgrnch a5 sodimopimpdside o

PCT/ US011g¢ m%%ﬂ; ven?ﬁﬁ ﬁ&;{%q&wﬁ,ﬁ% t he presence

or absence 0 an apntic ow Di agram
VI, $memmmwmmmmmlmmmm@&mm (Vib) 5
Formul a \%rgmfd%@&%%?cg are either commercially available or may generally be

FLOW DIAGRAM 111

#Q\NA\N,R‘W 1. NaH or Cs(COg)z R*. \N_<
H 50 N ad?
2. R”YX Rso N-K

(Vb) o)

An additional route to formula V compounds is shown in Flow Diagram IV. By
10  this method, a vrea of formula IX is reacted with an excess of an alkyl, alkenyl or alkynyl
magnesium halide Grignard reagent at room temperature in an aprotic solvent such as
THF to provide corresponding formula V compounds as shown:

FLOW DIAGRAM IV
15

48 R*
S - AT S -

o’ e

=) @

Certain formula V compounds in which R* or R® contain a terminal double bond
may be converted to isomeric formula V compounds by treatment with an acidic reagent
such as polyphosphoric acid (PPA) from room temperature to 90° C exemplified in Flow

20 Diagram V.
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prepared by acylation of an unsubstituted am ne with an acylating agent. In.
sonme cases, conpounds of fornmula VIb naybe prepared from a ketone of
formul a | Xwoorebe2ésequence shown I n Fl ow D agram | X. ThePQBUSNL7(03
converted to an oxinme, then induced to undergo rearrangenent to Vib,"

catal yzed, for exanple, by an optionally substituted 10 benzene sul fonyl
chloride. Fornmula I X ketones are readily available froma w de variety of
conmer ci al sources and may be gtgﬁgéﬁgﬁgégggil-knomm routes, such as

oxi dation of the correspondin mula | X ket ones may al so be
prepared by rearrangenent reactions such-as pinacol/pinacol one type
rearrangenents of 1,2-gffols, as shown for the prepand¥|o§ of I Xa fromXl,

and the aci d-cat al ﬁ%dsh?%rrangenentem epaxi des. Rf% DAGRAM I X 0

NH2OH NOH Ar SC2Cl R~ --Y-- - RBONHCORa$ RN R'™~ ( 3 CX) (VI b)
Acid OH O (Xl) ( 42 WD 02/ 20526 PCT/ USQOL/ 2700 Conpounds of fornul a
VI 11" maybe prepar y reaction of an am no conpq of formula VII with an

acylatiing agent such as an acid halide, at 0 Cto 25 Cwith the addition
of a base such as trie | am ne. FLOND AGRAM X O 8)N,(Rdyr R4A7 NH2 + e

CO hal ogen base H 5 (M) (v™M

Amides of formula VI may be pfepéred by methods well know to those skilled in
the art, for instance by aoyla’aon ofa mono or disubstituted amine with an acylating agent
5  such as an acid chloride, with or w1thout the addmon ofa base catalyst, such as '
triethylamine, as shown in Flow Dlagram VL

FLOW DIAGRAM VI
o _ : R 48
RORONM +  Rcoql @ —== 50\,N—(R
| - SR Y
- (VD)

Certain formula VI coihpounds in which R*and R® are joined to form a linking .
10 group —X—or—-X'— as described above, may be prepared by thermal inframolecular _
cyclization of an amino ester derivative of formula X, where R' is lower alkyl, as shown
in Flow Diagram VIL

FLOW DIAGRAM VII

50-220°C o
RS°-NH-(X)-CO.R' : RN
: ]

15 Formula VI compounds may also be prepared by alkylation of disubstituted
formula VI compounds with a suitable alkylation agent such as an alkyl halide, in the
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Preparative Exanples The follow ng exanples are included as illustrations
of preparation of specific conpounds of the invention, and are not to be
construed woobkeseé i Nng the scope of the invention in anpCEage/2r®7The
conmpounds useful in the therapeutic nethod of this invention are prepared
by standard methods of organic chem stry, prepared individually or by
paral l el synthesis. Unless otherw se noted reagénts and sol vents were

obtainedfromc rCi suppl i.er,s were used w thout further

puri fi cat oA % W‘é‘?’?”r BPISEARCS OF A0PRRR AN EWYSr oven-dri ed
gl asswar egopRgeEuch as BRI 88 iHowhSn PloRSidgr@mofImdr y argon or dry nitrogen, and
were stirred magnetically unless otherw se indicated. Sensitive |iquids
and solutions were transferred via syringe or cannula, and introduced into
reacti on vessels through rubbBROYSBIAGRAMMI | 5| grade reagents and

sol vent s wer e used wi t hout further purr fi catr on. UnI ess ot herw se stated,
the term "concentration in vacuo" geikers to use a Buchi rotary

evapor at or at appr oRPat-ebRr*a 5 nm:’g.__BLLb_Lo bul r{gcentratr ons were

conduct ed using an Al drich Kugel r ob8eappar at us, n these cases
tenperatures refer to ("®en tenperatures. All terrperatures are reported
uncorrected in degrees Celsius (C. Unless otherWwBe indicated, all parts
and percent ages are by vol une. 43 . . V\D 02/ 20526 PCT/ USOL/ 27007

Th| n- L yel‘ Ch JIlllll 'Coat ed
gl ass backed s ca gep%ﬂé%%g %Fj i a3{ I sua|3 gzzatr f pl at es

was ef f ecpnephr@bymlaﬁmoﬁmnmstﬂmnméamwmangcﬂmngme&sommmt ravi ol et

2 1096 sol bEa et KRB e prRe VRN Yomnt RAGHPIRER bR ) "Rt g,

(d) irrrrermmwihoménﬁlommagma)mmnabmjhbmaﬂbmbme,ﬁmihdmd by

heati ng, and/or i mer of | a n, an aci no] sol ution of
2, 4-di ni t%dmﬁ‘ﬁ'ﬁ% ﬁ‘é% 5%’% ‘Pé’ﬁ"tl Q%ﬁoﬁﬂﬁ'%%?‘z t ogr aphy

(R chr onmt oga@abwm%mﬁdwmmdumrﬁo&a&eé&ﬁﬂmnm% aeﬁildeﬂdetysi lica gel.
g Y e R o= 5L Rl S oh 2 o Bldhos e

the corresponding alcohols. Formula IX ketones may also be prepared by rearrangement

reactions such as pinacol/pinacolone {ype rearrangements of 1,2-diols, as shown for the
preparation of IXa from X1, and the acid-catalyzed rearrangement of epoxides.

15 FLOW DIAGRAM IX
j])\ NH,OH NOH ArSOCl
RORE RS0t RONH-CO-R*®
@ ® (VIb)
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10 Research Chromatotron. Melting points (np) were determ ned using a.
Thomas Hoover nelting point apparatus or a Mettler PP66 automated nelting
poi nt appaién e03aed are uncorrected. Fourier transform PgraswadoIpectra
wer e obtained using a Mattson 4020 Gal axy Series spectrophotoneter. 15
Proton (H) nucl ear magnetic resonance (NVR) spectra were neasured with a
CGenet Electric GNOnega 300 (300 MHz) spectronmeter with either Me4Si (S

0.00) or reméﬁg!] 6 3.30:. DM Mz, O

& 2.49) as tan ‘@ %ngmb\ﬁwﬁgﬁﬁﬁ%WeWﬂ?a Gener aI

El ectric @fﬁmmmmwmmmmmtmasmmwabw%zsmwﬁﬁm 3 S 77.0;
ds 0 .20 39.5) as standard. Low resol ution nass

MeOD- d3; O

spectra (&@3‘“% %@F@W@Mss spectra (HRVB) were obtained as

el ectron inpact (Bl), chem cal ionization (), or as fast atom

bormbar dment (FAB) nmass spectr aFLOWDIAGRANMPRCt mass spectra (El-MS) were
obtained with a Hewl ett Packard 5989A nmass spectroneter equipped with a
Vacunettics 25 Desorption Chenical |onization Probe fo sanpl e

i ntroduction. The_ion source was naintained at 250 C.jfEl ectron i npact

i oni zati on was ;ﬁa?‘f-chlﬂied Wit hRECOGhLEH eﬂz'&ﬁbo elL\N a trap current
of 300 A.. Liquid-cesiumsecondary ion nmass spectra (FA I\/IS) an updat ed
version of fast afgn bonbardnent, were obtained using ratos 44 WO _
02/ 20526 PCT/ USOL/ 27007 ~Concept |-H spectroneter. Ch al ionization nass
spectra (Cl M5) were obtained using a Hewl ett Packard Ms-Engi ne (5989A)

w th nmet hane or ammoni a as thewlm 0'"4 Corr to 2.5x104 tore). .

"The direct i nsertl on de sorptl on chemnical . ionization (DCI) pr obe

(Vacuunetri cs, N eld at 10 5
anps until aII races e sanﬁﬁaﬁagé%?ggare %{é’g%%%nﬁgg ﬁ? Spectra
wer e scann@oﬁdmﬁﬂ]anmdaemtm@cpMMmiﬁﬁg&esebmmpray mass
spectra (ﬁv%] OS-N% v#re obt ai ned using a Hew ett- Packard 1100 HPLC

equi pped W 5“31 ¥ nary purrp,_ “variabl e wavel ength detector, a.C 18
colum, and a Finnigan LCQ i‘on trap nmass ~spectroneter with el ectrospray

i oni za®i on. SpBest comapends usefalrin the thﬁapmﬁmeﬁﬁwoﬁﬂm ineeintign are prepared by

" standard methods of orgamc chemistry, prepared md1v1dua11y or by parallel synthes1s
Unless otherwise noted reagents and solvents were obtained from commercial supphers
and were used without further purification. -

All reactions were carried out in ﬂame-dried_ or overi;dtied glassware under a
15  positive pressure of dry argon or dry nitrogen, and were stirred magnetically unless
otherwise indicated. Sensitive liquids and solutions were transferred via syringe or
cannula, and introduced into reaction vessels through rﬁbber septa. Commercial grade
reagents and solvents were used without further purification.

Unless otherwise stated, the term “concentration in vacuo” refers to use of a
20  Buchi rotary evaporator at approximately 15 mmHg. Bulb-to-bulb concentrations were
conducted using an Aldrich Kugelrohr épparauzs, and in these cases temperatures refer to
oven temperatures. All temperatures are reported uncorrected in degrees Celsius (°C). |
Unless otherwise indicé.ted, all parts and percentages are by volume.
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10 a variable ion tinme according to the nunber of ions in the source. Gas
chromat ography - ion selective nass spectra (GC-MS) were obtained with a
Hewl ett Pad®@b2203890 gas chromat ograph equi pped wi t h anp¢desoromohyl
silicone colum (0.33 mMcoating; 25 mx 0.2 m) and a Hew ett Packard
5971 Mass Sel ective Detector (ionization energy 70 eV). Elenental analyses
wer e conducted by Robertson Mcrolit Labs, I\fadi son NJ. 15 NI\/R spectra,

LRVS, el enent R f the corr were consistent wth

the assigned %@p@%@&oma%grgﬂg g 992 I |f|ed wer e

obt ai ned 8l sk 8o 1A 256 @%ﬁ r

conpounds of the inven |gnAare prog&c}ﬁﬁeﬁﬁ&? % f‘p#%?\?\#ﬁgg |Ied

synt hetlc%&@&@ﬁpﬁ&ef@m@mw@mﬁrmhmmum(b)expomem A sol ut

3-(1- N|tr sol ution

of(nltro enct{IEje f n(cig&&%@n%?@ﬁgfem&l%@é%? ﬁﬁ%"’s@ﬁ’a"’%%ﬁ Prriton 25 B
p

iy 48T SR A e 1

nmet hyl 45 .. ~a 20 acrylate , nmol-~

was égdtedqpﬁhm& &Zﬁn&m& "% Pzaé%@t%ﬁd%ﬁ%ﬂﬂ?lg;pﬂﬁ%eraft’flsﬁ grr_erﬂef or

an adail tl "y é’y]ﬁ

reacti on was pariﬁlltlosrrled betovveen Et 20 and IN HCL TH% g %ar ated organic

| ayer was (chypmategtaphy) WMW@@W%M@Q&D@@M@:}m@B&%@I Rotaly car bolngt eh

sol ution, fdltered n ac.uoto yi e t he

desired corrpounﬁgg@\%gsgp%%ﬁ??ﬁmmg ‘Z“%rggzé &ég&%&q )éf fch was used

i Nt hdOneReseatch Chydntdbsteon. f ur t her purification. GCMS nfz; 155 f M NO2f .

EXAMPLE 2 Preparation of 3-(1 Nitro pen yD7paropnoni c Acid

Melting points (mp) were determined using a Thomas-Hoover melting point
apparatus or a Mettler FP66 automated melting point apparatus and are uncorrected.

Fourtier transform infrared spectra were obtained using a Mattson 4020 Galaxy
Series spectrophotometer.

15 Proton ('H) nuclear magnetic resonance (NMR) spectra were measured with a
General Electric GN-Omega 300 (300 MHz) spectrometer with either Me,Si (5 0.00) or
residual protonated solvent (CHCI; 8 7.26; MeOH § 3.30; DMS m/2,0 § 2.49) as
standard. Carbon (**C) NMR spectra were measured with & General Electric GN- Omega
300 (75 MHz) spectrometer with solvent (CDCI3 8 77.0; MeOD-ds; 3 49.0; DMSO-ds O

20  39.5) as standard.

Low resolution mass spectra (MS) and high resolution mass spectra (HRMS)
were obtained as electron impact (El), chemical ionization (CI), or as fast atom
bombardment (FAB) mass spectra. Electron impact mass spectra (E1-MS) were obtained
with a Hewleit Packard 5989A mass spectrometer equipped with a Vacumetrics

25  Desorption Chemical Tonization Probe for sample introduction. The ion source was
maintained af 250 °C. Electron impact ionization was performed with electron energy of
70 eV and a trap current of 300 pA.. Liquid-cesium secondary ion mass spectra (FAB-
MS), an updated version of fast atom bombardment, were obtained using a Kratos



O 2N OH 10 To a solution of 3-(l-nitrocycl opeutyl)propionic acid, nethyl
ester (8.45 g, 42 mol) in THE (200 nL) at 0 C was added aqueous I N NaCH
(46 nlL). Theoe22e526re was stirred 10 m nutes then war nedPCE/usSoinT607t
tenperature and stirred for 2.5 h. The m xture was then concentrated in
vacua to about 1/4 volunme and was partitioned between Et20 15 and water.
The aqueous | ayer was washed with Et20, the pH was adjusted to O with IN

(Vooo; . CRboRrARdAtbll bl o DRl its S (T e GRS idaa{‘?gﬁ{i .
yel | ow oi hs:ﬁﬁaH@wlgﬁPﬁﬂmﬁdMMngne%%AMmﬁfmmbsﬁdmbﬁmfa@iﬂe%u Bﬁt st eps

AL R 1 B e i i

i trocycl ogson m@hﬁsqﬁé ,{sjmﬁge‘g&afgozl ms) 0 was added
t hi onyl chl or?i('jde) 0.81 nt,, )jw ni nol drolIll S&'.r%%hgur%gﬁtlon 46

WO 02/ 205%mpsntil elbtrages phithe smmlg @bpweldz m)a'a)e@rmwgregcannecbd for 2.5
h. Th CH2C12
(20 ) " ahek 000 gkdn 9 iR ARG € Xi6tbondrly s oA (rprE RS |0 O
per si st edwmmmwmgﬁmmwpemmmmmmaquMJ oMy to
anbi ent t%ﬁ %a% td?m%&{,wﬁgm - %Hd'&‘ﬁd' tio 12#3%’;153\; eaction

m xture 5 wasS concen O an ora ge ol S used in
foI | owi ngsmmqanetmwllﬂnelectroﬁpmymw Sf)eouat;vmcmﬁee:ﬁoﬁdmaweaﬁh@eﬁ 9:1), Rf

?0 %2 %{l par at.i on trocycl onen%l é-but anoi ¢ AC| d.
|vet hy Esf EF20ERE PRA% HaHsoBFees &(500 )
and tri et joplselestiveenssdspebira mMS)_wer_e obtained with a Hewlett Packard 5890 gas o
chromatograph equipped with an HP-1 methyl silicone column (0.33 mM coating; 25 m x
0.2 mm) and a Hewlett Packard 5971 Mass Selective Detector (ionization energy 70 V).

Elemental analyses were conduicted by Robertson Microlit Labs, Madison NJ.
15 NMR spectra, LRMS, elemental analysw, and HRMS of the compounds were consistent
with the ass1gned structures '

The IUPAC names of compounds exempii.ﬁed were obtained using the ACD/Lab
Web Service. ' |

Examples of preparathons of compounds of the mventmn are prov1ded inthe
20 following detailed synthetic procedures.

EXAMPLE 1

A solution of nitropentane (4.50g; 39.1 mmol), dioxane (2 mL) and 40 wt % Triton
25 B (0.4 mL, 0.9 mmol) was warmed to 70 °C, and after stirring for 5 minutes, methyl
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prepar.ed and added in 0.5 nL portions to a solution of

1-di azo-4-(1-nitrocycl opentyl)-2- butanone (2.15 g, 102 mmol) in MOH at
refl ux unt WO #¥20826gen evol uti on had ceased (about 2.5 nECwusosbkio? The
solution was cooled to anbient tenperature, Cehte(r) was added, the
solution was filtered and then concentrated in vacuo. The residue was

di ssolved.in 15 Et 20 and was washed successively with 1IN HCI, saturated

ol ut on SAUIRRRs By 3o mei e R Bnben oz s Bk TEARHRRIR or 0l vos

chr onmat ogmm#@d@nmlaﬂ&ﬁmwebhaeﬂwfmmﬂm&ommﬁﬂ emmrét'pﬁees to yield

ghi) desi r:ed co % .as |afn oi | E&é@g&éﬁfgﬁa‘g E TLC gég&ebngt %Ca

sol utlon %&Bmﬁmﬁ‘%mﬁﬁdﬁm 019% Q;d_ﬁgn% éarﬁﬂm in 50 nL of
CH2C 2 _wa dded 1. 0 g of anhydrous (I\/g i %gﬁa elr}\am on was stirred
aﬂaﬁs g ronpstEAteda vemota

for 1 & quemcund(margeﬂmhe was

cooled in Lf uor etherate
and st rrg%@%ﬂﬁ@g?ﬂ% %6092%&%%%%5%@%@% B o1 rring
under agGEMBw/ciRMNEE'unti| the ice bath had melted and reached room
tenperature. The mxture was filtered and concentrated in vacua, |eaving a
residue that was purified by 5 cmgphy (5% Et CAci hexanes) to afford
product (1.87g, 70%. TLC (40% ne), Rf= 0.95 EXAMPLE 6
Preparation of Spirol4. 51decan 6- one O<une NC]-l 10 To a solution of 1.509g
(9.85 nmmol ) of spir Prep@rption of3-01-Nite nidicvdedadded 1.40g (19.71
nmol ) hydr oxyl am ne hydrochl oride foll ovved by 2.40g (29.6 mml) NaOQAc. The
reaction m xture was stirred for 16 h atgroom tenperature. The MeCH was
then concentrated in vacua | eavigg a whijte solid to which was added 80 niL
CH2Cl12. The CH2Cn sol ution was W 80 niL of water, separated and
driedi§ Na2804) . W‘\pﬂ

To a solution of 3-(1-nitrocyclopentyl)propionic acid, methyl ester (8.45 g, 42
mmeol) in THF (200 mL) at 0 °C was added aqueons IN NaOH (46 mL). The mixture was
stirred 10 minutes then warmed to ambient temperature and stitred for 2.5 h. The mixture
was then concentrated in vacuo to about 1/4 volume and was partitioned between Et,0

15  and water. The aqueous layer was washed with Bt;0, the pH was adjusted to 0 with IN
HCI and then extracted with Ei;0. The Et,O extracts were combined and dried (MgSOy), -
then filtered and concentrated to yield the product as a light yellow oil (7.60 g, 40.6 mmol,
97%) which was used in following steps without further purification.

EXAMPLE 3

20 Preparation of 1-Diazo-4-(1-nitrecvclopenty)-2-butanone

O

To a solution of 3~(1-nitrocyclopentyl)-propionic acid (1.90 g, 10.2 mmol) in dry
CH,Cl, was added thionyl chloride (0.81 mL, 11.2 mmol) and 3 drops DMF. The reaction
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15 Filtration foll owed by concentration in vacua left a thick clear residue.
that crystallized on standing (1.55g, 9410). TLC (40% Et OAc/ hexanes), Rf =
0. 66. EXAVW@0Z20836epar ati on of N. N. -diisobntyl-N d2- net hpiCTAISa/278Nheuy
urea 2N NU- N CHg 20 A solution of 20% phosgene (6.8 nL, 3.14 nmol) in
tol uene and CH2C12 (100 nlL) was slowy treated at 0 Cwith a solution of
2-methyl -4-nitroaniline (1.00 g, 6.57 mmol) and pyridine (0.97 m, 19.7

mol ) in Mt S enperature for
2 h and m@g@%ﬁx concentrat2§d| n. vgi(;:ﬁza o@é}ewgm&ervgue. | ‘,aﬁg WO
02/ 20526 RORCWSHL)/saspeoded in €H,Cl:€20wmE) m@eleddxd—lmcaﬁﬁﬁbﬂneﬁademﬁat ed with

dusobut yl am ne. .1.3 nl, .23. I Stirring was. c ed for 18 h at
_room tenpgﬁae?fﬂ@ Swr‘i?l?fa?%%é}‘ﬁ&?ﬁ@d’ﬁewﬁs M@B@%}’(Pé&ﬁ i um
bi car bonaklewlyot dinbivht tefhpbratird WillSs¥hing for bh @ddiSoral IR B OTkeYehdtidh Bfixtuie) Vacuo to
a yellow oil. This terlal th’l urated with Et20 and the solids were 5

col | ec? ed ™85 cqueet 2.5} goyhich pas ysehin fallowing gteps withqut. - EXAMPLE
8 Prepar akirter ffrifidhtd nurmeianm@ 8. 0eR,£p22, A sol ution of 1.56g

di i sobutyl amine (12.06 mml) in dry BIt;e%.(ZO m.) was 10 cooled in an ice
water bath. Triethylamne (1.68 nL, 13.27 mmol) was added via syringe
fol | owed by dropwi se addition of Wﬁorlde (0.78 niL, 10: 96 nmol) via
syringe over a 5-mnute period. Stirring was continued for 15 m nutes,

then the m xtur wr%aﬂwd@-m&% ! ﬁﬂl}-bﬂﬁﬁﬁ&%ﬂm%ﬂ Ikdr' | NG Was
continued for an additiona 5 e reactron was rrated with Et20 and
washed with 1IN HO (three ti rre Ssaturated NaCl. The organics 15 were
dried (MgS™), filtered and conc’ea Lo ~yield clean desired conpound as

an oil (1.45 g, 8.48 mmol; 77% C (hexanes Et OAc, 2:1), Rfi= 0.38.
EXAVPLE 9

10 A filtered solution of silver benioate(SOO mg) and triethylamine (5 mL) was
prepared and added in 0.5 mL porhons to a solution of 1-diazo-4~(1 -mtrocyclopentyl)—2-

. butanone (2.15 g, 10.2 mmol) m MeOH at reflux until mirogen evolutlon had ceased
(about 2.5 mL total). The solutmn was cooled to amblent temperature, Celite®- was added,
the solution was filtered and then concentrated invacuo. The residue was dlssolved in

15 Et,0 and was washed successively w1th 1N HCl, saturated sodmm bicatbonate solutlon,
saturated NaCl, and dried (MgSOy). The solution was ﬁlteted and concentrated in vacuo
and the crude material was chromatographed on silica gel, elutmg w1th hexane-EtOAc
mixtures to yield the desired compound as an ofl (1.71 g, 7.96. mmol) TLC (hexane-
EtOAc, 9:1), Ry= 0.46.

20 EXAMPLE 5
Preparation of Spiro[4.5]decan-6-one ,
_ EO
* To a solution of (1,1'-bicyclopentyl)-1,1'-di'01 (3.0g, 17.62 mmol) in 50 mL of
CH2CI2 was added 1.0 g of anhydrous (MgSO4) and this suspension was stirred for 1 h.
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Preparation of 442 Ethylbuttvl)-4-azatricvclol4.3.1.13" $l undecan-5-one 20
To a solution of 1.00g, 6.05 nmol of 4-azatriayclo-[4.3.1. 13-8]undecan
5-one in SWoowkosed DVF was added 0.145g (6.05 nmol) of FCTUEHAEri de. This
was allowed to stir at roomtenperature for I h. To this m xture was then
added 1.00g (6.05 mmol) of 1 brono-2-ethylbutane and it was heated at 110
C for 16 h. The reaction nixture was then 49 WD 02120526 PCTI US01127007

Feai due wine PEpEN e 8 ASOR % it il BRI bRt B Rde 01 s
Ilh?e ?(r)ggg me&n@&h&cﬂhd@aﬁ?(ﬁ@m&mh&d&dmﬂm | eavi ng an
Azar suf ro?%’%‘i[’?ﬁﬁ?&@%&ﬁé M Ee%@p& eacr:]xegroomtempetam The I

3- (1- ni t r Reeerb MRERkMEA ardd BRé m@' relil asiRirified

abgol trJ”tteret hang{a@ 100 an% and&?O% Pd/C 500 g};%mﬁgghﬁeat ed t%}75gmc): ;nd to

this $ol chromsto dg%a@mm)mm&ma Aeh 0% gon, and the
reaction ' - or 2 days. To the reaction was added Celite(r)
and the h%@%%ﬁegnfﬁﬁger ed and washed with hot MeOH The filtrates were
concentrated to about 50 nL and the resulting solid renoved by filtration
and vacuumdried to yield the desEXAMELB®Auct as a white solid (1.25 g,
9.0 mmol, 33%, suitable for use in the foIIOW| ng steps without further
purification. EXAMPLE 3%l.s ez £5) alila . Odime SObutyl bfcvclo
12.2.21-octan-3-one AN -0 1T ‘ on flask was equi pped
with a stir bar. The flask was charged vmth rrethyl

4-i sobut yl am nocycl ohexane car boxyl at g {"5 88g, 27.6 rmmol) in dry MOH
(20nmL) and heated to 200C for 1. 5h xture was allowed to cool and

then 20 concentrated in vacuo to vy e product (2.88g,15.9 mol, 57%.
M5 (BI) mlz, 181 [M+H). 50 WO 02/ 20526 PCT/ US01127007

10 To a solution of 1.50g (9.85 mmol) of spiro[4.5]decan-6-one in 80 mL MeOH was
added 1.40g (15.71 mmol) hydroxylamine hydrochloride followed by 2.40g (29.6 mmol)
NaQAc. The reaction mixture was stirred for 16 h at room temperature. The MeOH was
then concentrated in. vacuo leaving a white solid to which was added 80 mL CH;Cl,. The
CH,Cp, solution was washed with 80 L of water, separated and dried (Na2804).

15  Filtration followed by concentration in vacuo left a thick clear residue that crystallized on
standing (1.55g, 94%). TLC (40% BtOAc/hexanes), Ry = 0.66.

EXAMPLE 7

aration of N N,-diisobutyl-N'-(2-methyl-4-nitrophenyDurea

HE f—<
ozN—Q—N—u—N\_<

CHy

20 A solution of 20% phosgene (6.8 mL, 3.14 mmol) in toluene and CH,Cl, (100
mL) was slowly treated at 0 °C with a slution of 2-methyl-4-nitroaniline (1.00 g, 6.57
mmol) and pyridine (0.97 mL, 19.7 mmol) in CH2Cl; (100 mL). The mixture was stirred
at room temperature for 2 h and was then concentrated in vacno to a yellow residue. The
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EXAMPLE 12 Preparation of 9-Azabicvclo 13.3.21decan 10-one O H To a-

m xture of bicyclo[3.3.1] nonan-9-one (0.25g, 1.81 mmol) in formc acid 5
(20m) waswa2ees26ydr oxyl am ne sul fonic acid (0.31g, 2. 7RCHE80127e8d
stirring was continued for 18 h. The reaction was quenched using I N NaCH
(50n.) and was extracted with twice with chloroform (50 nL). The organics
were conbined, dried (Na22SO4), filtered and concentrated to give the

2 e iSalmRait crf s B (MBS RDRE S 0%, 10,

of 1.50¢g Sﬁnﬁgwmmmhhudfoswhwréoﬁjtmmmr& Themixturd vagvashed withe was added
1.65¢9 (1.2 36 _mMmD ul To .thi,s m was 15
added 0. 3SR ‘F@ r?ff{])'%mg?‘ Zﬁq sﬂ&%@éb@@%@%ﬁ@%ﬁn r. The
reaction mrﬂa&idtbﬁym@waﬂ' WiiB enateRial Wak trifikat&Dwith EQO ahd the sblids weact i on m xture
was cool ed and 50 ter adds The_acetone sol ution was concentrated in

vacuo ﬁea%qq?ee‘lﬂ’yﬁ’&@g% 54r33§73 eMSHEAB) &, 08 IMHHEG with four 50 ni

portions of Et20. The Et20 extracts were conbined and concentrated in
vacuo | eaving a viscous yell ow oi gxaAMPLLERati on with 20 hexanes afforded
crystal s that were filtered and dried (0. 158,10% . TLC (40% Et OAc/ hexane)
Rf 0.14. 51 Wc) 02/20526 PCTI U?/ 27007 EXAI\/P E 14 Preparation of

4. 4I sobutvl -azatrli cycloEeRaration NN-Risobutglacetamid & a solution of 25.Qg
(0.151 mmol) 4-azatricyclo[4. 3. 1. 1U]undecan 5-one-in 5 200 nL 1

br ono- 2net hyl propane was added witY sti@ring 4.36g (0.182) mol sodi um
hydri de and the mAUre was al | owed at 80 Cfor 17 h. The reaction

m Xt ure was \H

" A solution of 1.56g diisobutyl amine (12.06 mmol) in dry Et,O (20 mL) was

10  cooled in an ice water bath. Triethylamine (1.68 mL, 13.27 mmol) was added via syringe
followed by dropwise addition of acety! chloride (0.78 mL, 10.96 mmol) via syringe over
a S-minute period. Stirring was continued for 15 minutes, then the mixture was warnied to
ambient temperature and stirring was continued for an additional 2.5 h. The reaction was
diluted with Et,0 and washed with 1N HCI (three times), saturated NaCL. The organics

15 were dried (MgSOy), filtered and concentrated to yield clean desired compound as an oil
(1.45 g, 8.48 mmol; 77% yield). TLC (hexanes-EtOAc, 2:1), Ry=0.38.

EXAMPLE 9

Preparation of 4-(2-Ethylbutvl)-4-azatricyclo[4.3.1.1 *"lundecan-5-one

o -da

20 To a solution of 1.00g, 6.05 mmol of 4-azatricyclo-[4.3.1.1*Jundecan-5-one in 50
mL of DMF was added 0.145g (6.05 mmol) of sodium hydnde This was allowed to stir
at room temperature for 1 h. To this mixture was then added 1.00g (6.05 mmol) of 1
bromo-2-ethylbutane and it was heated at 110 °C for 16 . The reaction mixture was then
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then allowed to cool to roomtenperature and filtered. The 1-brono-2

nmet hyl propane was concentrated in vacuo | eaving an oil, which was taken up
in 1SO nL ofo®@4@d€%2 and washed with 100 nL of water. Thecouspantew? phase was
separated, dried (Na2SO4), filtered 10 and concentrated in vacuo, |eaving
an oil (24.99, 74% . EXAWLE 15 Preparation of

4-1 Cycl ouentyl 4-azatricvel 014. 3. 1. 13' sl nxdecan- 5- one N To a

sol ution ( azatr oycl o- 1 ndecan 5-one in
15 20nL c% %%ﬁsﬁgﬂ‘%ﬂ%&%ﬂ %ﬁ’é %Jid%#ﬁa %F’V X8 f ol | owed
by 0.29g uﬁﬂ%%&w@ﬁéﬂmtﬁﬂdmﬁ%nﬂlbﬁvﬁ&a%bﬁfgaﬂbﬂ%é%y\/as heat ed at
80 C for 5 da cool.ed, and the cycl openty] brom de was renoved in vacuo
| eaving a iedpd corsentrated in Yaeuo {eaviag anpil (B51@B€4% and washed wi t h
water. The organic phase was separated, dried, filtered and concentrated
in vacua | eaving an anber sem - sq;xﬂm]gﬁgg 1070/() 20 Utilizing the
procedures described in exanples B to Ib above and enpl oyi ng the
appropriate starting nmaterials, exanples 16-40 shovvn in Table 1 bel ow were
siml af5| y pr epar ed. 52P RBAIA3I0N OF Do 7 SPVFD & ROTTAN neTab| e 1 Pr epar ati ve
Exanples of Amides R 49 Rao O5 Sx. R R Method Characterization No.
Examale 8 CH3 CH CH CH 8 - O.SSNW%/BOAC 9 (CH3CH2)2CHCH2. 9 10

HQ10 (CH2)2- 11 (CH3)2CHCH?- z,181 [ MH]
H

A mixture of 3-(1-itrocyclopentyl)-propionic acid methyl ester (5.46 g, 27 mmol),
absolute efhanol (100 mL) and 10% PA/C (500 mg). was heated to 50°C and to this
solution hydrogen gas was introduced, displacing the argon, and the reaction was stirred

10 for2 days. To the reaction was added Celite® and the hot solution filtered and washed
with hot MeOH. The filtrates were concentrated to about 50 mlL and the resulting solid
removed by filtration and vacuum dried to yield the desired product as a white solid (1.25
g, 9.0 mmol, 33%), suitable for use in the following steps without further purification.

EXAMPLE 11

i5 reparation of -2-Aza-2-isobutylbicyclo [2.2.2]-octan-3-one

A
2

A dry, 100mL sealed reaction flask was equipped with a stir bar. The flask was
charged with methyl 4—isobrutylaminocyclohexan¢ carboxylate (5.88g, 27.6 mmol) in dry
MeOH (20mL) and heated to 200°C for 1.5h. The mixture was allowed to cool and then

20  concentrated in vacuo to yield the product (2.88g, 15.9 mmol, 57%). MS (BL) m/, 181
[MHH].
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12 H12 Ry = 0.05, 5:1 hexanesi EtOAc 13 H 13 Rf - 0.14,.3:2 hexane& Et OAc .

HOV 14 (CH3)2CHCH2. 14 15 C Pentyl 1S 16 CHCH CH CE6 8 17 H9
-Q(CH2) 318WO0 @2e226 H2C= C(CH3) CH2- 9 R/ = 0. 35, 2:3 Et CAcf rexaisa1R70020

CE6C- R 2-C-HCC-H3)- CH- 9 Itf = 0.26 2: BtoAc/hexanes 21 CH3CH2C(CH3)CH 9
Rf= 0.32, 2:3 EtOAc/hexanes 2 22 ' CH3 9 Rf= 0.40, 2:3 BtOAc/ hcxanes CH
-(CH 9 Itf = 0.33,.2:3 BtOAc/ hexanes 23 CH 2C - 24 HRCCC CHCH2- - CH - 9

ltf= 0.13,2:3 Bt QAo/ haxanes 25 mam)s- 9 = 0.25 2:3 Et CAc/ hexanes
26 HCC CH CH2- CH9 =0.10 2:3 nes 53 WD 02/ 20526

PCT/ US01127007 - Met hod of Characte ' atlo Nn. 27 M9NC—Ar CH 9 k-0.31,2:3.

Bt t OAcfi =anes . R4t al Z ileC @ 29 H2C =C(C ) CHr
9 RR=0.34, 2:3 BtOAdhexanes 30 g2 C(C - ~ v -1- 9 Rf=0.40,2:3

Et CAcl hexanes (CH2)2 31 (CEl C ) 2CHCHy 9 R1: 0.16, 23 Et OAcTexanes
0--(CH2) 2 '

H

To a mixture of bicyclo[3.3.1]nonan-9-one (0.25g, 1.81 mmol) in formic acid
5  (20mL) was added hydroxylamine sulfonic acid (0.31g, 2.74 mmol) and stirring was
continued for 18 h. The reaction was quenched using 1N NaOH (50mL) and was
extracted with twice with chloroform (_SO.mL). The organics were combined, dried
(NazSQy), filtered and concentratt_id to give the product (0.26g, 1._69. mmol, 94%). TLC
(hexanes-EtOAc, 5:1), Ry=0.05. |

10 ' _ EXAMPLE 13

Pre ar_a_ﬂon of 6-Azaspirof4.6jundecan-7-one

o
@s
To a solution of 1.50g (8.97 mmol) of spito[4.5]decan-6-one in 30 mL acetone
was added 1.65g (1.2mL, 9.36 mmol) benzenesulfonyl chloride. To this mixture was
1S added 0.375g (9.38 mmol of solid NaOH, followed by 7.5 mL of water.. The reaction
mixture was allowed to heat at 80 °C for 4 h. The reaction mixture was cooled and 50
ml, water added. The acetone solution was concmtrated in vacuo leaving an aqueous
residue that was extracted with four 50-ml, portlons of Et,0. The E,O extracts were
_ combined and concentrated in vacuo leavmg a viscous yellow oil. Trituration with

20  hexanes afforded crystals that were filtered and dried (0.15¢, 10%). TLC (40%
BitOAc/hexane) Ry = 0.14.
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32 (MCH2) 2CHCH2- 9 Rf= 024, 2:3 Et OAcl hexanes (CH2)r 33 (CH3CH CHCH2- 9
Rf = 033, 2:3 Bt OQAe/ he canes (CH2)2 34 (CH3)2CHCH 9 Rf= 0.24,2:3
Et QAc/ hexamgs opbfeH2) 2 35 (CH3) 2CHCHa- 9 Rf= 035, 2:3 EtXOREMWEa®des (CH2).
36 CHCH - -CHn CC$ - 9 = 0.40,2: 3 Et OAct hexanes 37 (CH3)2C CHr CH( y)M
It r 15 Rf= 0.18, 2: 3 Et OAc/ hexanes 38 c-pentyl 15 Rf = 0.24,2:3
Et OAc/ hexancs (-CH2)2- 39 CHC3Ci - ~-CHCHCH15 R- 0.18 2:3
Bt OAG hexanes 40 (CH3)2CHcUr 14 ML%—.S Et OAc/ hexanes CH2)r
racemate 41 (Q 2CHCH2- 14 Rf= 0. t OAc/ hexanes (CH2}2- . - isomer
42 (04)2CHC, H2- 14 Rf= 0.18, 2:3 BtOAO’erxanes (CHZ)r + i soner 54 WO

02/ 20526 PCT/ USO PrébabatR uivbid-astriot 'k someNo. Eaammi e 43
(CH3)2CH 15 Rf= 0.28, 2:3 RC]\/!homas 44 (CHSCE2)2CR +C3C+ 9 Rf= 0. 42, 2:3
EEQAci hexanos 45 (CH3)2 Cl-12- 8 éﬂz 209 (W (ICOBu in

N

To a solution of 25.0g (0.151 mmol) 4-azatricyclo4.3.1.1%jundecan-5-one in
5 200 mL 1-bromo-2-methylpropane was added with stirring 4.36g (0.182) mmol sodium
hydride and the mixture was allowed to heat at 80 °C for 17 h. The reaction mixture was
then allowed to cool to room temperature and filtered. The 1-bromo-2-methylpropane

was concentrated in vacuo leaving an oil, which was taken up in 150 mL of CH,Clz and
washed with 100 mI. of water. The organic phase was separated, dried (Na;SOy), filtered
10 and concentrated in vacuo, leaving an ofl (24.9g, 74%).

E LE 15

Preparation of 4-(Cyclopentyl-4-azatrieyelof4.3.1.1>*lundecan-5-one

S

To & solution of 0.50g (3.026mmol) of 4-azatricyclo-[4.3.1.13*jundecan-5-one in
15  20mL cyclopentyl bromide was added 0.40g( 1.51 mmol) 18-crown-6 followed by 0.29g
(12.1 mmol) sodium hydride. This reaction mixture was heated at 80 °C for 5 days,
cooled, and the cyclopentyl bromide was removed in vacuo leaving a residue. The residue
was taken up in CH,Cl, and washed with water, The organic phase was separated, dried,
filtered and concentrated in vacuo leaving an amber semi-solid (0.758g, 107%).

20 Utilizing the procedufes described in examples 8 to 15 above and employing the
appropriate starting materials, examples 16-40 shown in Table 1 below were similarly

prepared.
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pl ace of N 55 WD 02/20526 PCT/U801/27007 EXAMPLE 46 Fre~_a..on of - .
2.2-Di me&l Nd2-ne h~vl -4-nit~~onhenvDnrouanmal | de O2N 1?--M-to To a

sol uti on WOMAW5% g, 98.6 tnnol) 2-nmethyl -4-nitroanili n@CIAISOY/ZB07L
m.,,108.5 5 nmol) triethylamne in 150 nL CH2Cl 2, ttinethyl acetyl
chloride (12.1 nL, 98.6 mvl) was added dropw se over 30 mn at O C under
argon. The reaction mxture was stirred at roomtenperature for 2 h

wher eupon the reaction turned fro elllow slurry to nearly clear yellow
sol ution. The reaction mixture vvas%ed to reflux for 16 b, then

addi tional triethylam ne (2 7 ni, 19 7 rrrml) and trimethylacetyl chloride
(3.04 nm, 24.7 10 mmol) Preparative Fxs pbAmddesr ef | uxed for another 3 h.
The reaction m xture was cooI ed to roomtenperature washed twice with 2N
HCl, twice with water, twice with -saturated sodi um bi carbonate, and tw ce
w th saturated Nad . The organic |na3/er rias dried (Na2SO4) and concentrated
I n vacuo to give 23.5 g crude produl purified by trituration with 5 %
Et OAc in hexanes to give 20. ig (&é%Oof white solid. R/=0.4 (20 15 %
Et OAcl_hexanes); M5 rnfz, 236 M "H NWR (CDCI3, S =7.24): 835 (d, J= 8.8
Hz, §H), 8.06 7.49 (br s, 1H), 2.34 (a, 1H), and 1.39 (s 9H) . EXAMPLE 47

Pr eDar af gpq of AWWWI’O a&Ndd oF TFO D& a1 (720 To a
bol d so ﬁﬁion of “2-methyl -4-nitrgani;Ti ﬁiié? g, 8, gg% m?lj -and

triethy ilne  (47.7 . 0.342 nmgl) in 500 2CI2 |sobut\LrvI cll ori de
(34.4 nl8 Q. - ' (@epwi seé8under din 2 efesfBiQfc OC.” The
"reacti oh® ni [}CHyCE: Hen stfi /Ty ropk tenperfature for 72 h, bgconming a

dark brpwn [sol uti on. THe re Xture was 56 WD 02/ 20526 PCT/ UB01127007

m) " - Q ' W |-
~“~(CHa)p- ' -
11 (CH,),CHCH,- . [ D l 11 MS (ED) m/z, 181 [M+H]"
112 H _{_<:\/>_}_ 12 Ry = 0.05, 5:1 hexanes/EtOAc
3 " Q B e " Ry = 0.14, 32 hexanco/BIOAG
- (CHe ~ | |
14 (CH;),CHCH,. _{_<I>_}_ 14 -
15 c-Pentyl +<2:>+ - 15 I

16 (CH3)CH- cE)cs- e 8 -
17 H _ ¥ 9 .
: (CHo)s-
18 CH; CH; o, 19 -
19 | HC= C(CHa)CIIz- _[_<I>}‘ ' 9 ' Ry=0.35, 2:3 EtOAc/hexanes
20 CH,CH,CH(CH,)~ . _ACH,)s ) 19 R,=10.26, 2: BtOAc/hexanes

21 | CH:CH,C(CH,)CH _{_<3:>-]~ 9 Ry=0.32, 2:3 EtQAc/hexanes
- .
2 - CH “[’<I>‘}- 9 - - | Re=040, 2:3 BtOAc/hexanes

23 | CH;CH,CH(CH,)- - HCHs__ 9 Re= 0.33, 2:3 EtOAc/hexanes
24 | H,C=C(CH,)CH,- ~(CHa)s- 9 Ry=0.13, 2:3 BtOAc/hexanes
25 | H,C=C(CH,)CH.- ~(CHy)s- 9 Ry= 0.25, 2:3 BtOAc/hexanes
26 | H,C=C(CH.)CH,- -(CHy)s- 9 | Re= 0.10, 2:3 BtOAc/hexanes
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guenched with 2N HC1 and diluted wth CH2Cl12. The organi c was washed

successively wth tw portions of 2N HCL,
portions oW&eX20526t ed sodi um bi carbonat e,
The organic extract was dried by

NaCl .

to give 56 g crude.
recrystallized twice with i sopropanol

QO0A I\I[‘

two portions of water,
and two portixpcussi/2ret ur at ed

(Na2SO4) and concentrated in vacuo
conpound. The crude yellow 5 conpound was
to give two crops of crystalline

t

"S=z..2292 [N -

WO

IMR

product, rgp- H0A— ]
(coc13, B2 7 24 8 3% (d59= o5 B eaT (m Champeterination ™ [
11-1).9 P8 (m 1H), 2§35 (s, 3H], 1.30 (MMH) and 1.27 (s, 3H); 13C NV\R
(CDC13, [Br= R 123. 4, 3880, 12715 125 rid3 33 edhaieanad 17. 6.
10 Ui lijz28nd HeleCOEi@Rhdir es de%ﬁoed f or] eExanpl € z&éoai")@ggﬁm’_‘—r oyi ng
the appr¥pr}i &CeCEENTHA ng mat e/ t he Jaxanpl es} RA4&5:352:35 M extids [abl e 2
bel ow we&e dimlarly pfepareq: bIe 2 ftwarafive Exam 15 Y~ JIJLR48 X
Ex. No. ' ' t+hot—of Exan“plc "7 —— 2—Mb NO2 MS
mz, 222 RvI[i 47 48 o Pgnt 2 4-N2, NE vk, 24g% 4?22??*01‘&@@%“%% 2 -Me
4-NO2 47 540 c-Bu 2 - Mej4- H51 C-{Pr 2-I\/E4NO2- 47 52 Ph|2-Me
4-NCa 47_5% 1 itt WO 0P/ 20526 P /@301/27007 EXAMPLE 53 Prepzati¢n of N
(4- (2 E MbyH{ELCH),EGHCHF | cvcl 3. 1.1 "!)jundeeb- yIR,68a6P:3 BOABBaxies 4
nftrosni| ae
— (CHg)o-
32 | (CH:CH,),CHCH;- 9 Ry=0.24, 2:3 BiOAc/hexanes
(CHo)o-
33 | (CHsCH),CHCH,- 9 R, = 0.33, 2:3 BtOAc/hexanes
: (CHz)p-
34 (CH;),CHCH,- 9 Ry = 0.24, 2:3 BtOAc/hexanes
— {(CHa)r
35 (CH,).CHCH,- 9 Ry= 0235, 2:3 BtOAc/hexanes
(CHz)s
36 {CH;),CHCH,- ~CH(n-C;H)(CHy )~ 9 Ry= 040, 2:3 BtOAc/hexanes
38 t-pentyl 15 Ry=0.24, 2:3 BtOAc/hexanes
T (CHg)p-
39 {CH;),CHCH,- ~CH(CH)CH,C{CHz),~ 15 Ry=0.18, 2:3 EtOAc/hexanes
40 (CH,),CHCH,- 14 Ry=0.18, 2:3 BtOAc/hexanes
~CHy)r
racemate
41 (CH;),CHCH,- 4 Ry=10.18, 2:3 EtOAc/hexanes
~(CHy)r
(-) isomer
4 (CH,),CHCH,~ , 14 Ry=0.18, 2:3 EtOAc/hexanes
- (CHa)r
{+} isomer
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N)~ H3C/ NO2 5 A solution of 0.25¢g (1.00 nmol) of

4.(2 et hyl ) butyl -4-azatricyclo- [4.3.1.13. $)undecan 5-one in 20nmL of CH2C12_

was chill eWa®/29826. To this was added 0.200g (1.30 nmol PCOUS@IBhor us
oxychloride and the reaction was brought to room tenperature and stirred
for 1 h. To this was then added 0.458g (3.00 mmol) of 2-nethyl -
4-nitroaniline and the m xture was allomed to stir for 3 days at room

t enper at[y

sat ur at g and
dried (Na The
resul tin

EtCAc/hexam

Et OAAex o bf

N- (4sobytv] 1 roani Une
.. N N K

met hyl ) drépy ycl. 1. Df
CH2C12 was added 22.4g : S 02/ 20526 PCT/ USp1/ 27007
phosphorfus mxychioride The m xture was t ved to heat at 70 £ for 1

h. To t s wars—t-her—added—38- Cg (G A2
foll owed quickly by 22.8g (31. 4 m., O. 225 nol es) trlethylanlne and the
m xture heated at 70 C for 5 h. The reaction m xture was cooled, filtered
and the CH2C12 filtrate was concentrated in vacuo 5 | eaving a_dark-residue.
This residue was dissolved in 250 nL of CH2C12 and washed w th 2N NaCH.
The organi ¢ phase was separated, dried (Na2SO4) and concentrated in vacuo
| eaving a residue that was purified by chromatography, eluting with 10%
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Et OAc/.hexanes to afford the product (24.0g, 60%. Rf=.0.71 10%
Et CAc/ hexanes; np 101-102 C Ms (FAB) nfz, 356 [ M+H] {. 10 EXAMPLE 55
Pr epar at i orw@b2r3ds%64- Cvcl ooent vl 4-azatricvdof4. 3. 1. 13" 8l perfesuiR7007
vlidene)-2nethyl 4-nftroaniline N ¢ H3 NO2 To a solution of 0.757g
(3.25 mmol ) of 4-cyclopentyl-4 15 azatricyclo[4.3.1.13" 8] undecan 5-one in
20 mL CH2Cl12 was added 0.65g (0.40.m.,4.24 nmmol) phosphorus oxychl ori de.
This m xture was allowed to stirmg room tenperature. To this was
added 0.41g 2 nethyl-4 nitroanili rring was continued for 16 h at
roomtenperature. The reaction mxture was then washed with 2N NaOH, the
organi c | ayer Peqm : 3 -Disfleth ¥ Xthkthy } gerated in
vacuo. The re5|due 20 was purlfled on a SI co umm el Ut | ng with 10%
Et OAc/ hexanes to afford the pr oduct 0659, 5% np 149-152 C, Rf
ol
ol

0. 50, 10% Et OAc/ hexanes. 59 .11 92 PCT/ US01/ 27007 EXAMPLE 56
Preparati on of N-122- Df i net hA- 1- ( 4- n propyiidenel 2 m-ethyl -

nitroaniline 02N NN" ~ 0o 5 To a of 2, 2-di met hyl - N-(2-net hyl -

ni t rophenyi)p ropanam de (1.0 g, 4.2 in th| onyl chloride (5 nm., 68.5
mol ) was added one drop of DAD. The reactlon m xture was stirred for 16 h
t hen the exces'fohmlﬂﬁmlofqrﬂ@g,lgﬂfémﬁ&)n -mﬁbaﬁﬁﬂﬁnd(TBQmI%rIUSIS reaction

G opwi S0 FHROTLEREREATR {5 Ci, CHaf Bl ion sHesde 62ck RbrPBA mEGDo nas

stirred a‘was added dropwise over 30 min at 0 °C under argon. The reaction mixture was stirred

at room temperature for 2 h whereupon the reaction turned from a yellow shurry to nearly
clear yellow solution. The reaction mixtare was allowed to reflux for 16 h, then
additional triethylamine (2.7 mL, 19.7 mmol) and trimethylacetyl chloride (3.04 mL, 24.7

10  mmol) were added dropwise and refluxed for another 3 h. The reaction mixture was
cooled to room temperature, washed twice with 2N HCI, twice with water, twice with
saturated sodium bicarbonate, and twice with saturated NaCl. The organic layer was
dried (Na;80,) and concentrated in vacuo to give 23.5 g crude product, purified by
trituration with 5 % EtOAc in hexanes to give 20.1g (86 %) of white solid. Re=0.4 (20

15 % BtOAc/hexanes); MS m/z, 236 [M']; "H NMR (CDCls, 5 =7.24): 8.35 (d, J=8.8 Hz,
1H), 8.06 (m, 2H), 7.49 (br s, 1H), 2.34 (s, 1H), and 1.39 (s, 9H).

EXAMPLE 47
ion of 2-Methyl-IN -4-nitrophen ide
OZNQ X
20~ Toacold solution of 2-methyl-4-nitroaniline (440 g, 0.263 mol) and triethylamine

(47.7 ml, 0.342 mol) in 500 mI. CH,Cl, isobutyryl chloride (34.4 mL, 0.328 mol), was
added dropwise under argon over 1 h at 0°C. The reaction mixture was then stirred at
room temperature for 72 b, becoming a dark brown solution. The reaction mixture was
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10 roomtenperature for 16 h and a solid formed. The reaction was dil uted
wth CH2Cl2, washed successively with I N NaOH, water, and saturated NaCl
sol ution. Weoe2e026nic | ayer was dried (Na2S04) and concearNsMEdd7n vacuo
to give 1.6 g crude product, which was chromatographed, eluting with 50 Ye
M20/ hexane elution to obtain O. 9 g (70 %9 product. Rf=0.43 (50 %

Et OAc/ hexane); M5 mz, 305 [M]; 'H NWR (CDC13, S = 15 7.24): 7. 99 (d, J=

(i 1@%@&#@8{%@@%@% %ﬁ#@%ﬂ%ﬂf%@ 133 (s,

OH) . EXAWith Evcjorfoms.d 2N HCkrtwi poibrSiof wafen twb patfionk ofsktimabed sbiiuta2- met hy| -

ni t r ouhenyf | dam de"

2, 2-Di ne%‘f‘g‘f&”%?ﬂﬁgmml? ?ﬁ“’@‘ﬁﬁ%&‘ﬁ%r‘@ﬁﬂﬁwmwes eﬂedzPY2 nmmol ) was

di ssol ved(N43SC,) éhd edncériteted il WD t6 FivO5H & chiidk 06thtind 2TRe &ide yella®t i On i xture
was stjirred 60 WO 02/20526, PCT/ US01/ 27007 for 16 h. The excess thionyl

chl oride SREPoERd IS igedtmicesy mﬁnﬂaﬂltarsafettwec@pﬁe%cryqt dlingjue was
di | uted t dded
slowl y W“i?‘fﬁ’ﬁ‘éés@r’?%ﬂgaﬁé(ﬂﬁé%?gg’c%%%%??? ENVREEDL, B S e
t enper at u7.@4x 8435 ?d?.JFF9 5itizj 1), 808 (th, 2H)p220 (v 1H), 2.60 (mpllH);l’héS (s; 8H)t i on

cat ur at e ibieck) S 24 by HEENRIGCO GRS ST R 285, E04 8 1052 (Nabson

and concemsfsatlgﬂmgss;aﬁdjmso give 2.02 g crude product.: Chromatography
with 10 % Et CAc/ exane elution gave 1.0 g (68 %. of the f nal. product Rf =

064 0 % Et QA/ b 4 3,.S.= 7.24): 8.00
gé 2.4 HE extgnP‘g?%rg&‘fhb fi’fb%ﬁa‘%i’lﬁéﬁa? ‘%é%‘ﬂgth? 8. 6)Hz 1
H)1 2.82 g ﬂp&olﬁlate‘k{d}hngjxﬁat&'lal@ tHeSexamaples. kﬂﬂsﬁd%ﬁ'fhbléz%ao%&ﬂmﬂﬁﬂ% 0.81

(d, J=6.6 Hz, 12H). EXAMPLE 58 Preparation of Nisobntyl N 2-dinmethyl N
(2- et hyl Pr&Par?ﬁ | r ophenyf ur opani ni dani de 2N

_ Table 2 _
Pre aratlve Exam les of Anihdes

Y@_HiR“
x _ _

15

Characterizstion Method of Example

Ex. No. RS X Y
47  |iPr 2Me  {4NO; MSm/z,222[M] 47
48 [cPent |2Me  .[4NO, MS m/z, 248 [M] _ 47
¥ |cHex |2Ms  |4NO; |- e
50 |cBu  [2Me |40, |- T 47
51 c-Pr 2-Me 4-NO, - _ 47
52 |Pn | o o, |- ' 47
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N N''Y 15 To a solution of N-isobutyl 2 nethyl N (2nethyl -

ni trophenyl ) propani m dam de (400 ng 1.76 mmol) in 2 nL DML, sodi um hydride
(66.7 ng, wb.@20swol ) was added. The reaction m xture tRCRESIRTMIge and gas
formed The reaction was stirred at roomtenperature for 1.5 h and net hyl
iodide (270 I, 4.40 mmol) was added via syringe and the reaction m xture
was stirred at roomtenperature for 45 20 minutes. The reaction mixture
was. then diluted with CH2C12 anﬁ%enched with water. The organic
| ayer was separated, washed with r and twice with saturated Nad
sol ution, then dr| ed (Na2804) The sol ution was filtered and concentrated

i n vacuo t oPuepazatiGiof REEMyIbatyld-gaitticmlo) plice ¥-aphy with
15% Et OAc/ hexane eI ution. Rf= 0,7 0 %,Ft OAcl h. exane) ; 3 mh, 291 [ M),
276 [M 25 CH3] +; 1H NVR ( CDC13, ‘—"M@%Q (d, J= 2.2 Hz, 1H) 7.93 (dd,
J=2.2, 8.6 Hz, 1H), 6.54 (d, J= 8.6 Hz, 1H), 3.20 (d, J—74Hz.2H),

2. 86 (m 1H), 2.84 (s, 3H), : (s, 3H) 2.03 (m1H),1.13 (d, J= 7.3 Hz,
6H), and 0.91 (d, J= 6.6 Hz, 61, WO 02/ 20525 PCT/US01127007 EXAM' 59
Pryet n of .N 4D#Pobutvi N =l 4<n*onhenvl) Z Arouvni nidamde N,
N2 HsC To a solution of ethjsj‘hagn m bromde (3.9 m.,1.96 mnol) in

THE (2 nL) 5 was added a suspe of | sobutyl -

(2-nmet hyl -4-ni trophenyl )urea ¢ ng, 0.98 mmbl) in THE (2 nlL) dropw se at
roomtenp, under argon. The m xture was stirred at roomtenp for 18 h,
slowy quenched with water and then extracted vvith Et20. The organic |ayer

hed odried SCG4
e o o AR a2 10500

filtered and cgncentrat urlfled by

chr omat ogksbhy’*Tedenaniepne tn mmlhomfiz%mwb:@ @78 Qh’@o thisswasiadded cont ai ni ng
(e 2 S0 R B hotsotd R St oo bbb R WG bt O RGAE, OF, 19+ 15
| - nr openyteinp2rabremdatinrtd ehkl T4 this was then added 0.458g (3.00 mmol) of 2-methyl- :

4-nitroaniline and the mixture was allowed to stir for 3 days at room temperature. The

10 reaction mixture was then quenched with 20 mL of saturated potassium carbonate, and the

organic phase was separated and dried (Na;SO,). The solution was filtered and

concentrated in vacno. The resulting residue was purified by chromatography eluting with

10% BtOAc/hexanes, affording a thick oil (0.107g, 28%). Re= 0.56 (10%

EtOAc/hexanes); MS (FAB) m/z, 384 [M+H]".

15 : E LE 54

Preparation of N-(4-Isob: -azatricvelof4.3.1. 1> lundec-5-vlidene)-2-methyl-4-
nitroaniline

%ﬁ)@m

To a solution of 24.9g (0.113 moles} 4-(2-methyl)propyl-4-azatricyclo-
20  [4.3.1.1%*Jundecan-5-one in 500 mL of CH,Cl, was added 22.4g (3.63 mL,0.146 moles)
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nitr_ _oanfne . _.N 15 HSC N2 D To 0.1 Oy, 0.283 mmnol of 2-nei hyt -
.ql-(2, methyl -2 prope. nyIJ-2 azepanyli,dene] 4nitroa:niline was added 1 nL
of pol yphowemrdéaci d. This was all owed to heat at 90 CRCTESVIBINT The
reaction mixture was then allowed to cone to roomtenperature and stir for

16 h longer, then diluted with 10 nL of water and neutralized with 2N NaOH.

The 20 m xture was extracted with 40 niL of CH2C 2, separated, dried and
Er One/ he oiusiobon’R5tfonde? The Yol shos Mol B o0 ke 11t s
Pr ng(r:ﬁlt gwpstws GQ%meﬂbﬁ)of/Zmﬁg?mﬁmmmy;ﬁoW@ﬁﬁyﬁw dami de
|I;l-|y( 2met hy?i-'gg %%4%#%@@?%%%}4%&%%%&%@%@éi‘ Tihﬁ exanpl e
: 37522?%3@?%42&2 and lk;lnHCl n klét'20Hﬂﬂﬁ)iﬁltmmm§ ém wi\tAﬁsa

pi pet t 2. ?ﬁ@ngPéngﬁ‘g’ﬁ a‘&sm@ggvaééw&l m&ﬂ?&&’#\,\ﬁﬁl& gi \r/ﬂe 257 ny
1009 é—ﬁ};ﬂge [Paﬁg ¥ottebitratdd Jm n;
(254 r{()m lo\r/va%;i‘heir9 (I@QDSI&) TFA) "to acetonltrl I e (gmg% FA) over 10 lriﬁ n, hmolnd 5
mn), Rt=vauqleaping a repilugdhat waxpyyified by zhromaingraphy.cintiag with(10%

I sobutyl - b % affhdes to éée&a&e%rx&dcfi@a%g, GOAERIY 0,71 16% EHiORDhbAG; ny COON NO2
101-102 °C; MS (FAB) m/z, 356 [M+H]".

10

4-nitroaniline

Yo,

To a solution of 0.757g (3.25 mmol) of 4-cyclopentyl—4—

15  azatricyclo[4.3.1.1**Jundecan-5-one in 20 mL CH;Cl, was added 0.65g (0.40.m1,4.24
mmol) phosphorus oxychloride. This mixture was allowed to stir for 1 h at room
temperature. To this was added 0.41g 2-mefhyl-4-nitroaniline and stirring was continued
for 16 h at room temperature. The reaction mixture was then washed with 2N N4OH, the
organic layer separated, dried (Na;SOy), filtered and concentrated in vacuo. The residue

20  was purified on a silica gel column eluting with 10% EtOAc/hexanes to afford the product
(0.060g, 5%). mp 149-152 °C; R,=0.50, 10% EtOAc/hexanes. |
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To N-(|-azaspiro[4.4]non 2-ylidene)-2-nethyl-4-nitroaniline (19.4 ng, 0.071
15 nmol ) was added cesium carbonate (69 ng, 0.213 mmol ), isobutyl brom de
(1 L, 9.2woodesmnd N, N-di net hyl formam de (2 nlL) and t hRCPASOLAYE7 was
heated to 60 C for 2 h. The reaction was cooled to anbient tenperature and
partitioned between Et OAc and 1% sodi um bi carbonate sol ution. The
separated organi c | ayer was washed w th saturated NaC, dried.(MS®) and
filtered. The product was obt ai n%@%omﬂt ography on 20 silica gel,
eluting with hexane- Et QAc m xt ur 4.7 ng, 0.045 mmol (63% . HPLC
(Method A: 10 cm Dynamax CI 8; 1.5 n1/mn 254 nm water(O 5°/d'FA) to 63 i

WO 02/ 20526 M RN 2-I¥ i SDiife Ene 2thrp hold 5
mn), R 7.87 mn, 99. 3% M5 (Cl) 30[l\/H-I]~. Ut|||2|ngthe above
procedures of exanples 53-62 and ing the appropriate starting

materials, exanples 63-164 shown below in Table 3 were prepared. 64 WO

02/ 20526 PCT/ US01/ 27007 Tabl eoN. Preparkggi-on of Ainidines 4s feo ) .R47
Rte/ ' N Fix g~ R Charact rizatio Metlhod of npo, Runple 53 (Et)2CHCHr
2- Me-4-N% Ry= 0.56, 10%9 53 phenyl )(at;]es M5 (FAB) mz, 384 [MtH * 54
I -Bu 2- Me-44-NO2- R1= 0.71, 10% 54 pheny K,toOA‘C/ hexanes MS (FAB) mh, 356

[ MEH] +

5 To a solution of 2,2-dimethyl-N-(2~-methyl-4-nitrophenyl)propanamide (1.0 g, 4.2
mmol) in thionyl chloride (5 mL, 68.5 mmol) was added one drop of DMF. The reaction
mixture was stirred for 16 h then the excess thionyl chloride was removed in vacuo. The
crude reaction was diluted with 2 mL CH,Cl,, then morpholine (2 mL, 22.9 mmol) was
added dropwise via syringe over a S-minute period. The reaction mixture was stirred at

10 room temperature for 16 h and a solid formed. The reaction was diluted with CH,Cl,,
washed successively with 1 N NaOH, water, and saturated NaCl solution. The organic
layer was dried (NapSOy) and concentrated in vacuo to give 1.6 g crude product, which
was chromatographed, eluting with 50 % Et,O/hexane elution to obtain 0.9 g (70 %)
product. Re=0.43 (50 % EtOAc/hexane); MS m/z, 305 [M'}; *H NMR (CDCl;, § =

15 7.24):7.99(d,J=2.5 Hz, 1H), 7.95 (dd, J= 2.7, 8.6 Hz, 1H), 6.48 (d, /= 8.5 Hz, 1H),
3.58 (1, /= 4.8 Hz, 4H), 3.01 {t, J = 4.6 Hz, 4H), 2.14 (s, 3H) and 1.33 (5, 9H).

EXAMPLE 57

Preparation of N, V-Diisobutyl- i A -
nitrophenyl)propanimidamide

i

2,2-Dimethyl-N~(2-methyl-4-nitrophenyl)propanamide (1.0 g, 4.2 mmol) was
dissolved in 3.75 mL (51.4 mmol) thionyl chloride, and the reaction mixture was stirred
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55 o-Pent 2 Me-4-NO2- R 0.50, EOvhexanes 55 phenyl np 149-152 0C 56. - (CH.
Q(CH - t-Bu 2 Me-4-NO2- R'= 0.433, 50%56 phenyl Bt OAdhexanes Ms mii 305.
57 (CH3) 20WHE22®s26 - Bu t-Bu 2- Me-4-NO7 Rl= 0. 64, 20% 57 ROTAMI2BITAdhexaaes
MS mz 347 Don 58 Me |--Bu . I-Pr 2 Me-4-NO2- Rf_ 0.73, 50% 58 phenyl

Et OAc/ hexanes M5 mfz 291 D-el 59 i-Bu i Bu HCnC- - 2- Me-4-NGCa- M5 (E1 nra,
314 [MtH * 59 1 60 (M) 2C=CH -(CH25- 2-Me.4-M Rf=0.09, 10% 60 phenyl

- B 2- Mo, The arbbed iyl Gy i el By bk Rbobeatbn ahs g [ 1 ©2
(CH2) T 6&idut @lds filuted with SMECHzﬂ}lQDMu@’laﬁﬁne @GAL, lﬂli&nmbl)ﬁta@adﬂadxaues VS
T TS e AR et G 1 s B Sl Ry 21,
- P r 2 duithgwhicKtime® sélidformél. T&ré&to&&%tﬁé was ﬂﬂﬁt@&bntﬁbﬂ%dﬂ%ﬁ@nes M5 mi x
318 5 washed successively with 2N HCI, saturaxed NaHCOs3, and saturated NaCl. The organic

layer was dried (Na>SQ4) and concentrated i m vacuo to give 2.02 g crude product

Chromatography with 10 % EtOAc/hexane eluuon gave 1.0 g (68 %) of the final product.

Ry=0.64 (20 % EtOAc/hexane); MS mlz, 347 [M']; *H NMR (CDCls, 5 = 7.24): 8.00 (d,

J=2.4Hz, 1H), 7.93 (dd, J=2.4, 8.6 Hz, 1H),648(d J=8.6Hz, 1H), 2.82 (br s, 4H),

10  2.15(s, 3H), 1.79 (m, 2H), 1.35 (s, 9H), and 0.81 (d, J— 6 6 Hz, 12H).

EXAMPLE 58

tro shenyl)proj ammldamlde

@

15 " To a solution of N-lsobutyl-z-methyl N'-(2-methyl—4—
nih:ophenyl)propammxdamde (400 mg 1.76 mmol) in 2mL DMF, sbdium hydride (66.7
mg, 2.64 mmol) was added. The reaction mixture turned orange and gas formed. The
reaction was stirred at room temperature for 1.5 h and methyl iodide (270 pl, 4.40 mmol)
was added via syrings and the reaction mixture was stirred at room temperature for 45

20 mimutes, The reaction mixture was then diluted with CHyCl, and slowly quenched with
water. The organic layer was separated, washed with twice waier and twice with
saturated NaCl solution, then dried (Na;SO,). The solution was filtered and concentrated
in vacuo to gwe 360 mg (86 %) ofa yellow 011 after chromatography with 15%
EtOAc/hexane elution. Ry=0.73 (50 % BtOAc/hexane), MS mk, 291 [M*], 276 [M-

25  CHJ'; "H NMR (CDCls, 5=7.24): 7.99 (d, J=2.2 Hz, 1H), 7.93 (dd, J=2.2, 8.6 Hz,
1H), 6.54 (4, J = 8.6 Hz, 1H), 3.20 (d, J="7.4 Hz, 2H), 2.86 (m, _1H), 2.84 (s, 3H), 2.12
(s, 3H), 2.03 (m, 1H), 1.13 (4, J="7.3 Hz, 6H), and 0.91 (4, J= 6.6 Hz, 6H).
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66 i-Pr 2-Me-4-M - Rf= 0.73, 509/0 56 turns phenyl EtOAc/hexanes mab~ 318
+ 65 { WD 02/20526 PCT/USOL/ 27007 I N. Charactedady eM &odof ab FECamml e
67 ~~ i-PrWOMRARE2 R = 0.73, 50% 56 phenyl BLOAdhw apesPCTMB022@068 - Cl
CH28CRr i-Pr 2-M5.4 NO2- if 0.46,50% 56 phenyl Bt QAdhaxanehs M5 mh 293 69
I -Pr 2-Me4-NO - Rf= 0.68, 56 -CEl(CH CHaCEhCYCEKCEG) - phenyl SOY

Acf hexaaes M5 nuk 31? 70 -C$%z 2CH(Ph)C C% f -pr 2-Me-4-NO2- Rf= 0.55, 56

phenyl 50%Bf OAdheacaaes M5 a* SGMZ)G d-Pr 2-Me 4-N2- Rf=

0-57,50-A 56 phenyl EtOAci hexan 03 72 - (G 1TAC(CW 2CH2- O

2- Me4- - NO2- Pf— 0.78, 50% 56 phenyl Bt OAC/ hescanes VB nfl, 317 fl~n 7%
(CHZ)r | ¥ nanglin Py Dfisob@ty] AT T R0y, i nlyd X piaidasiddyS nvi 303
ftd~ 74 - GH2CHa- N-CHZCHZ 1-Pr 2-WA- M Rf 024 5% A

Y

To a solution of ethynyl magnesium bromide (3.9 mL, 1.96 mmol) in THF (2 ml)
5  was added a suspension of N, N-diisobutyl-N"-(2-methyl-4-nitrophenyl)urea (300 mg, 0.98
mmol} in THF (2 mL} dropwise at room temp, under argon. The mixture was stirred at
room temp for 18 b, slowly quenched with water and then extracted with E20. The
organic layer was washed with saturated sodium bicarbonate solution, dried (MgS0y),
filtered and concentrated in vacuo. The residue was purified by chromatography, eluting
10 with 5:2 hexane-EtOAc. The fractions containing product were concentrated in vacuo
giving an orange oil (98 mg, 32 %). MS (BD m#k, 314 [M+H]".

Example 60

tion of 2-Methyl-N=[1-(2-methvl-1-propenyl lidene]-4-
nitroaniline

RN
¥ L
}f‘, HsC NO.

To 0.10g, 0.283 mmol of 2-methyl-N-[1-(2-methyl-2-propenyl)-2-azepanylidene]-
4-nitroaniline was added 1 mL of polyphosphoric acid. This was allowed to heat at 90 °C
for Sh. Thereaction mixture was then allowed to come to roomtemperatm'e and stir for
16 h longer, then dituted with 10 mL of water and neutralized with 2N NaOH., The
20  mixiure was extracted with 40 mL of CH;Cl, separated, dried and concentrated in vacuo
to a yellow oil (0.098g, 98%). TLC (10% EtOAc/hexanes), Ry=10.09,

15
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phexhyl McOH CH2C12 NMsin, 422 CM H 75 H 1-Bu i-Pr 2-Me-4-NO .. Rf=
0.39, 50%56 p yl EtOAdhacanes Ms ml 277 Df) 76 Et 1-ft i-Pr 2-Me-4-NO2-
Rf = 0.52, Y8%8526phenyl Et OAAmMm MS g~t 306 77 n-Pr 1-- BRCOUSOL2WYM. NC2- Rf =
0.79, 25% 58 phenyl Bt OAdhcxanes. M5 319 -xk 78 i3tt 2-Ma4- Bt O 0.40, ane 53
phe~xyl yl StQAal ~:e~canes MBi 309 [M 79 .1 -Bu 2,M*4-N% tO 10% 53
phenyl " yi E E3t QAc&cl bea M5 nth 316 [MEg+ 80 I-Bu 2- Me-4-N02- Py = 0. 40,
20% 53 +(::~* pheahyl BtQAal a ' nfg 344 (MrA]+ 81 1-Bu i-ft Bt
2-Me-4-NOz as HCl salt 53,61 phmw nun, Method A 82 i-Ba 1-Bu n-Bu
2- Me-4-NO2 as HI Cl salt 533s1b erll .—8 01 | NEthodA 83 i - Bu |-Bu n- Pr

Mb- 4- NO2- = 7.83 mn, Mthod Agﬁm% 85 1 Bu 1 Bu |-Pr 2- Me-4-N% as
IICL salt 53, 61 pLnil Pt. - 7.8

CH3 '

5 N,N- Dnsobutyl—N'—(2-methy1-4—mn'opheny1)ethamm1dam1de (230 mg), prepared as
in exmnple 57 from N-(2-methyl—4-mtorpheny1acetam1de and dusobutylamme, was
dissolved in CH2C12 and IM HCl in Et20 (about 5 mL) was added with a pipette. The
resulting colorless solution was concentrated to give 257 mg (100%) product as a foam.

HPLC (Method A:10cm Dynamax 018 1.5 mL/min; 254 nm; water (0 5% TFA) to
- 10 acetonitrile 0.5% TF_‘A) over 10 mm, hold 5 mm), R¢= 741 min, 99.0%.

" EXAMPLE 62

To N-(1-azaspiro[4.4]non-2-ylidene)-2-methyl-4-nitroaniline (19.4 mg, 0.071
15  mmol) was added cesium carbonate (69 mg, 0.213 mmol), isobutyl bromide (1 mL, 9.2
" tomol) and N,N-dimethylformamide (2 mL) and the mixture was heated to 60°C for 2 b.
The reaction was cooled to ambient temperatare and partitioned between BtOAc and 1%
- sodium bicarbonéte solution. The separated organic layer was washed with saturated
NaCl, dried (MgS04) and filtered. The product was obtamed after chromatography on
20 silica gel, eluting with hexane-BtOAc mixtures giving 14 7 mg, 0.045 mmol(63%).
HPLC (Method A: 10 cm Dynamax Cl 8, 1.5 ml/min; 254 nm; water(0.5%TFA) to

63
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66 WO 02/20526 PCT/USQL/ 27007 ,z B chsracter~ation Nfe&d of 86 i--Bu I
-Bu: I-Bu 2- Me=4-N02- as HCL'eslt 53,61 phawl =7.96 mn, MethodA 87 O
i-Pr !'-Pr edbive- as HCL salt 53, 61 phet~4 P. = 7. 00PGHARSOMEIOPDd A 88
n-Bu n Bu !'-Pr 2-Me-4-NO2- as HCL salt 53,41 = 7.73 min. 89 8-Bu s-Bu:
i-Pr 2-Me 4-N02- as HCL;satt 53,61 phanyl Pt. 7.83' nun, . MethodA 90 H

2- Me4- NO2- Rf= 0.25,5% 53 phenyl: MOH CH2C1l2 (CH2- 91. H 2: Me-4-NO2- - 53

phenyl (CHZ 92 i ) henyl

(CHR) 3- . 5&&3”3@“&3’ %Ngfh%‘g? P‘“{?fﬁ%f%%%}é’%‘@ﬁ@ n’”ﬁo +OC+ 94
H20=C( CH3) %{WA 2- Me-4-NO2- RfO.22,10% 46 phenyl Et CAc/ hexanes MsS ( FAB)
mz, 302 [g 70-72 C 95 H20=C( CH3) CH2- 2- M&4- NO2- Rf- 0.10, 10% 46.

+0C+ phenyl Bt OAc/| i exanes
Utilizing the above procedures of examples 53-62 and substituting the appropriate

starting materials, examples 63-164 shown below in Table 3 were prepared.
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M5 (FAB) mz, 354 [MrH + 96 (Me)ZC .CH 2-Me 4-NO3- Rf= 0.09;10%60 .. _J~=
phenyl Bt OQAc/ hexanes M5 (FAB) mz, 354 [MrtH + 97 i Bu 2-Me-4-NOQ2. Rf -
0..62, 109sw&Bo2/2psreny| Bt OAcl hexaaes (CH2) 4- M5 (FAB) nilz PCBESO2WOFH + 98 s- Bu
-(CH2)3. : 2-Me-4-NOr Rf='0.15,10% 53. phenyl Bt OAcl hexaaes M5 m& 276 + 99
CH3 2 Mel-NO2- Rf- 0.36, 10% 53 H3C - phenyl Bt OAA hexanes ~~ M5 ( FAB)
nfz, 370 (MtH + chiral 100 Me 2- Me4-NO2- Rf-0.11, 10% S3' phenyl

Bt CAc/ hexaues np 127-128 C 101 i - By f£43~4- 2 Me-4-NO2- Rf= 0.25,10% 53

phenyl - Et OAcl hexaaes 149-152 C 102 SC(CH3)GElr -(CHz)3- 2-Me 4.NOr Rf =
0.13,14% 53 . phenyl EtQAc' hPxamestidwof(Andidines’ 7, 274 + + 67 WO 02/ 20526

PCT/USO /27007 ] c. Cteer*rat4onoQr Method of ~o Exammie 103 H
CH CH -(CH 3- 2-Me-4-N02- Rf= 0.22,10% 53 phenyl Et OAdhexanes M5 ( FAB)
rah, 302 (M+H] + ' ‘ '

R R®
.R'49>N_/l\\N'R4

Ex. R® B> B® o Characterization™ Method of
53 (B),CHCH,- 2-Me-4-NOz- | Ry=0.56, 10% 53
phenyl EtOAc/hexanes
: MS (FAB) m/, 384 [M+H]"
5 | #Bu ' 2Mo4-NOy | Ry=0.71, 10% 54
-[-< g >-}— phenyl | EtOAc/hexanes -
\ MS (FAB) m/, 356 [M+H]*
= opeat 7 | 2MedNO;- | Ry=0.50, BrOAchexanes 3
_ -{-—<Z:>—]-— phenyl mp 149-152°C
56 ~(CH):0(CH,),- +Bu 2-Me-4-NO,- | Ry=0.43,50% 56
phenyl | EtOAc/hexanes
: : ; MS m/z, 305 [M']
57 | (CHs),CHCHy | i-Bu- +Bu 2Me4-NO;- | Ry=0.64,20% 57 -
: ' phenyl EtOAc/hexanes T
_ MS m/, 347 [MY]
58 Me #Bu |. IPr 2-Me-4-NO»- | R;~0.73,50%
phenyl EtOAc/hexanes
: MS m/, 291 (M'] |
59 #-Bu iBu | HCO=C- | 2-Mec4-NOy | MSED mék, 314 [M+HT 59
: phenyl
60 (Me),C=CH- -(CHy)s 2-Me4-NOp- | Ry=0.09, 10% 60
phenyl | EtOAc/hexanes
61 -Bu i-Bu Me 2-Me-4-NO,- as HCI salt 61
phenyl R,= 741
62 i-Bu 2-Mo-4-NOz- | Rt=7.87, Method A 62
. Q - phenyl | MS(CD ms, 330 [MH+H]"
(CHa)y- _
63 (CHa)e T HPr 2-Me-4-NO | R;=0.50, 50%
phenyl EtOAc/hexanes
- MS mfz, 275 MY
4 \emencmcmcncmcn, | Fr | ZMeANO- | R =053, 30% 56
2:1 cis:trans pheny exanes
_ MS m/z, 318 [M+HT" .- _ .
165 iPr 2-Me-4-NO,- | R,=0.73, 50% 56
MS méz, 318 M+H]
66 i-Pr 2Me-4-NO,- | R,=0.73, 50% 56
‘C"*CH(CH’)S.:H*;CH‘CH’)CH“ phenyl EtOAc/hexanes

MS méz, 318 M+H]*
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70-72 C 104 H2O=C(CH$) CEr -(CHI - 2- M&4-NO3- Rf=0.18,10% 53 phenyl

Bt OAdhexanes US 287 Dr] 105 H2C-C(CH3)CHa - (CH2)- 2-Me-4-NO Rf= 028, 10% 53
phenyl Et O%oheReees MS (FAB) mk, 318 [MrHf  77-79 C 10@CRUSMEZTON3) CH . .
-(CH2)r 2-Me4-NO- Rf= 0.93,10% 53 phegnyl EtOAdhe xanes M5 mlz 330 WHHj +
107 A e}10 CH2- -(CHz)5- 2-Me-4 NO2 Rf- 0.09, 10% 53 phenyl Bt OAdhe anes MS
302 + + 108 H2G C(CH3) CH2- /=~ 2- Me- 4 NOZ Rf - 0 08 10%53 ~t 1 phanyl

Bt QAces -2-—2%7——*—-1 .MSS phenyl
Bt OAdhox S| CH2)2- MS |(FAB] m e el 4 NO- R
f=0.51,1 b3 __pheny| 1Bt | exaae Exaple [ M-Hr 111
(Et) 2CHCHA pidatchidnceBbs045, 153 .s‘ cdhexaﬁms S6cHA) 2- MBS
(FAB) rahl, 366 [ MrHjs 112 (Et) 2CHCH [ ‘ 10% 53 |phenyl
Et QAa/ hexmﬁ“(mgyp (FAB) 3T 1| 24N, _-_73,44,35%1 “BU Z- Vg4 NO2- Rf=
0.66,.10% 53 pheny] EtOAchexanes
MS m#z, 293 [MY]
& | +Pr 2Me4-NO,- | R =068, 56
~CH{CB)CR,CH,CH,CH(CH;)- phenyl 50%BtOAc/hexanes
MS mé, 317 M
70 | -CHCHCHPh)CH,CH,- Pr 2Me-4-NO,~ | Rp=055, 56
phenyl S0%E10Ac/ hexanes
MS mis, 366 [MHHT"
1 {CiL)e +Pr 2Mo-4-NOyx | R=0.57, 50% 56
phenyl EtOAc/hexanes
- MS m/z, 303 MY}
72 {CHo);C(CH,),CH,- iPr 2-Me-4-NOz- | Rr=0.78, 50% 56
phenyl EtOAchexanes
MS m#, 317 MY
73 (CH),- +Pr 2-Me-4-NOy- | Re=0.57, 50% 56
phenyl EtOAc/hexanes
MS m/z, 303 [M']
74 | -CHyCHy;—N—CH,CH,-| #Pr 2-Me4-NO- | R =024, 5% A
N phenyl | MeOH/CHC2
o= :@ MS miz, 422 [M]
N
H
75 H i-Bu iPr 2-Me4-NOs- | Ry=0.39, 50% 56
phenyl EtOActhexanes
MS m/z, 277 [M']
76 Bt FBu | #Pr 2-Me4-NOp | Re=052,25% 58
phenyl EtOAc/hexanes
MS m/z, 306 [M']
77 nPr #Bu iPr 2-Me4-NOy- | Ry=0.78,25% 58
phenyt EtOAc/hexanes
MS iz, 319 [M'}
78 #Bu 2-Me-4-NO»~ | Re=0.40, 10% 53
-{-O—}- phenyl EtOAc/hexanes
MS (BD) m/, 309 M7
79 -+-Bu { :\ ] 2Me4-NO»- | Ry=0.35, 10% 53
phenyl EtOAc/hexanes
MS (FAB) m/z, 316 [M+HT"
80 #Bu 2-Me-4-NOr | Ry=0.40, 20% 53
-{—C:>-}— phenyl BtOAc/hexanes
MS (BD m/z, 344 [M+HT
81 -Bu i-Bu Et 2-Me-4-NO,- | as HClsalt 53,61
phenyl = 7.57 min, Method A
[) #Bu i-Bu nBu | 2Me4-NO, | ssHClsslt 53,61
S : phenyl R;. = 8.01 min, Method A
83 iBu i-Bu n¥r 2Me-4-NO,- | as HCL salt 53,61
phenyl = 7,66 min, Method A
84 i-Bu #Bu Pr 2-Me-4-NOy- | Ry==7.83 min, Method A 53
phenyl
38 i-Bu +Bu Pr 2-Me-4-NO,~ | as HCL salt 53,61
phenyl = 7.83 min, Method A
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phenyl Bt OA+rlbexanes +Q MS ($|) nmh, 341 [M) 114 i-Eu - CH(n Bu)(CH2),
2

-Me-4-N02- Rf= 0.72,10% 53" phenyl EtOAc/ hexanes M5 miz360 + 11S 1-Bu

2- Me- 4- wamnzmwm% 53 - CH(CH(C¥% CMRCH) (CHr - NO2 phenyPCBUSHMEMZXxanes hM
V. 359 .68 WO 02/20526 PCT/US01/27007 $~ $ Character tton'm bi edi o-def
116 c-Peat 2 Mb.4-NO . Rf= 0.45, 53 phenyl 10%ti OAc/ hexanes -" (CH2)2- M5
(

I

" -" [
Htion

"‘ -
Mer] Lus,lr *

"! ‘LA_<!

1

El) mz, 353 [A2 117 | -Bu - 2-Me4-NO2- R= 0. 60, 53 O)HZC(IVE)Z phenyl
098t CAc/ [fgggaresgs V5 (R0 e, 18 11§ 5 26, 53
henyl 10%&06@/ hexanesy

p _ racepaie 119 1-Bu
2- Me- 4- NOR==Rf = 0 26 SR pl 1 ( (CH?)Q-  TUO . 06 344
[MeH Y 4(36(d. i sofer 1P : Aphenf?‘-l '
10% €t OAcl mgxaqmres—[FeH2)2 : T 53, 61
' o phenyl | Ry=7.00 min, Method A
8 | nBo aBu | Fr | 2Me4NO, | asHCLsalt 53,61
R E phenyd | R,.=7.73 min )
39 sBu sBu | iPr | 2Meé4NO; | asHCLsalt 53, 61
1 phenyl | Ry=7.83 min, Method A ' -
90 | H - T | 2Me4NOy R,=ozs 5% 53
51 " l B X AE e g Y
. § ' phenyl - :
_ —>~(CHa)s- -
[7) Bu Q T -2;Me.-4-No-z- R =7.93 min, Method A 6
.phenyl’ . _
: . | =CeH) | | | _
%2 Bu - | 2Me4-NO,- | us HCL salt of Example 47 61
(5% [HoocmcE | <Coe | 2Meaiio, | §=02210% T
. : phenyl EtOAc/hexanes '
7T | MS (RAB) m, 302 [MHET
70-72°C_

95 | HO-CCR)CHy . [ 2¥e450; | R,=0.10, 10% r
phenyl - | EtOAc/hexanes -
AR sy s (FAB)"'/Z:354N+H]

% | GSocE | [ TMeANO; | K=005, 10% Ca
—{—@-}— phenyl EtOAthexanes i
_ o MS (FAB) ms, 354 VAT o

VoA N0, | T =062 10% 5

97 i-Bu
_Q phenyl ~ | BtOAc/hexanes
(CHy)- - MS (FAB) m/z, 358 [M+H]* :
) sBu {(CHo)s. -2 Mo4-NO; | Ry=0.15,10% 5
' phenyl | BtOAc/hexanes
. - MS m/z,276 [M+HT"
9 CHs 2Me4NO, | R,=0.36, 10% 53
HeC, I —{—<K>—}— phenyl BtOAc/hexanes -
\chir/d\/ - . " | MS FAB) m#, 370 (M+HT*
100 Me ) 2-Me-4-NOz~ | Re=0.11, 10% 53
—[—<z:>-]- shenyl | BiOAchoumes .
mp 127-128 °C
101 #Bu ~{CHa)s- '2-Me-4-N03- Ry= 025 10% S3
-- ' phenyl . | EtOAc/héxdnes . . .
: | .| mp 149-152°C
102 | H,C~C(CH;)CHz- Ch)r Z-Me-tl-_-Noz- R,=0.13; 10% 53
. : - phenyl EtOAc/hexanes .
' - MS (FAB)_m/z 274 MHET
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T

121 i-Pr 2-Us.4-NO2- R = 3.509, Method B ...53,: phenyl 122 O

2- Mb-4-NOr R1= 2.97, Method B 53. 1Y1 123 i-Bu 2-Cl-4-NO2- Rt = 3.32,

Met hod B S5Wo pmesesl 124 | -Pr 4-NOrphenyl ' Re =2.87, MRCEKUSIE2B87 125 f
-pr 2-Cl-4 NO Rt=2.90, Method B 53 phenyl 126 i-Bu 2-M4-F- A = 3.25,

Met hod B 53 phenyl 4<30~ 127 | -Bu 2-Et-4-CN- R4 = 3.17, Method B 53
phenyl 69 I INN W 02120526. PCT/ US01/,27007 8... r- Ch rtzat(on Method of

Na ~ 128} y = : R“E,. J.U_L,ﬂv%'f"l‘ =»~m:?f.?.ﬁ’ T 29—t r
2- Me4- CN Fﬁ"‘;az.m,ﬁwem)?% 53 Ephany B 130 | SoUEEis- | M b\ o s
= 3.1.1, N B53t YI' 181 (EtY2CH 4N0d-phenyl Rt = 3 joi==mle: hod B 53

132 n- Pr. 23Wcje-GERICE3 | 00, @brhod | BMy3NOpH &54-22. 10% 53
phenyl Ac/hexanes
MS (FAB) m, 302 [M+H]*
70-72°C
104 | HyC=C(CH;)CH, ~(CHz)¢ 2-Me-4-NOy~ | Rr=0.18,10% 53
phenyl EtOActhexanes
M8 (ED) m/, 287 [M']
105 | HC=C(CH:)CHy ~(CHy)s 2-Me-4-NOs~ | Rp=0.28, 10% 53
phenyl EtOAc/hexanes
MS (FAB) m/, 318 [MHHT
mp 77-79°C
106 | HyC=C({CH;)CHx- ~(CHy)r 2-Me-4-NO,- | Re=0.93, 10% 53

phenyl EtOAc/hexanes
MS m/z, 330 [MIHT

107 (Me),C=CE,- ~(CHa)s 2-Me-4-NO» { Rp=0.09,10% 53
phenyl EiOAc/hexanes
MS m/, 302 MHET
108 | H,C=C{CH,)CH,- 2-Me-4-NO;- | Re=0.08, 10% 53
—{-@—}- phenyl EwOAc/hexanes
MS (B m/z, 297 [M+H]"

109 | H,C=C(CH;)CH;- 2-Me-4-NO,- | Re=047, 10% 83
phenyl BtOAc/hexanes
- MS (FAB) m/z, 340 [M+H]
'l (CHa)p-
110 {B),CHCH,- 2-Me-4-NOs- | Rp=0.51,10% 53
phenyl EtOActhexanes
MS (FAB 370 [M+
{Q(GHZ)Q_ (FAB) m#, 370 [M+H]*
111 {ED,CHCH,~ 2-Me-4-NOx~ | Rp=0.45, 53
phenyl 10%EBtOAc/hhexanes .
(CHp) MS (FAB) mk, 366 [M-+H]

112 (E),CHCH;- 2-Me4-NO» | Rp=041, 10% 53
phenyl EtOAo/hexanes
‘Q(Cﬁz)z‘ MS (FAB) m/z, 372 [M+H]*

113 i-Bu 2-Me-4-NO»~ | R,=0.66,. 10% 53

phenyl EtOAc/hexanes
S MS (B m/z, 341

114 #Bu -CH(n-Bu){CHp)r- | 2-Me4-NO;- | Rr=0.72, 10% 53

phenyl EtOAc/hexanes
X b ] . | MS (CD miz 360 [MEHETT

115 Bu 2Me4- | R,=0.73,10% 53

-CH(CB(CH)CH.CH,)(CHa)e- | NOp-phenyl | EtOAc/hexanes
MS (BL) m#, 359 [M*]
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133 (Ht) YCH 2-Cl-4-NOr Rt -
2- Me- 4- NO2- R
Met hod B 53O (312852 |
‘(CCtr- 3-C.9-N®- Ri

i 20:

3. 27,

Met hod B 53 phenyl
- 3.62, Medved B 53 phenyl 135 i Fr =
136 1-Bu 3-CF34-NO Rt =3.24, Method BCBASoyIeny|

= 3.09, Method B 53 phenyl

2-Bt-4-CN- Re=3.21, Method B 53 phenyl 139

Ri= Z.87, Method B $3 140 (Bt}}JCCH: .

H2C ( CH3) CH2-

134 (Bt} 2CHC: 732-
3- CF3-4NOy R

138 (i
+CC+ 4 NO2- phenyl
2- Me4- NQ' Rt— 3. 22, I\/bthod B 53

phaw 141[EET =C(RE. RAZ- ) RS
02/ 20526 3@’ US01/ 27007} &Xd $..:, |Char aet e
2-quino|i.. Rt — 3. B4 ffiodiB 53 14
Vet hod B 596 |phefFt 144 Bu i - B 4
Bt CAdhexepes {M5 mh 94 1ASN\EL/Et Et |2-Ve-4- N
Bt QAc/ hexhneg M5 (FAB) pdd [MHCHRZ146 C Hex| c
0.45,1: 2 b6 e '
117 #Bu Ea— 2-Me4-NO;- R,-oso , )
CH(Me)CHC(Me), |  phenyl 10%EtQA c/hexanes
MS (FAB) m/, 318 [M+HT"
118 #Bu 7Mo4-NOx | R,= 036, 53
‘phenyl” | 10%EtOAc/hexanes
| s @ ma, 343
{119 iBa > Mo4NO;, R,—o.zs - )
phenyl 10%EtOAc/hexanes
| MS(CD s, 344 T
0 7Bu 2ModNOy | R,=026, 5
§ phenyl 10%EtOAc/hexanes N
T ~(CHa)r VS (Dl 344 IME]
121 iPr 1| 2CFAN0, | R.=3.509, Method B 53,
" - _P‘"."“Yl- o
122 iPr 7| 2Me4 N0, | R.=297, Mchod B 53,
=
B3| B T 20 NO; | R=332 Momod B 5
e
24 #Pr _{@_}_ N0 pheny] | R=2.87, Method B 5
15 P = 2-Ci4-NOp | R=2.90, Method B )
126 Bu _ _ 2Mo4F- | Ry=325, Method B 53
127 iBu ‘m ZEACN- | Ko=3.17, Meiod B 53
phenyl -
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phenyl

0.87,1:4 56 phenyl

Et OAc/ kexanes M5. TAB)
Et OAc/ hexanes M5 nl'z 373 D&l
Et OAc/ hexaues M5 AB mPCT/ABGH2788YO t au i

2- Me4- NO2 WD02Q052¢, 1: 4 56 phenyl

Ph 2: Me.4-NO2- Rf= 0.66,1:4 56 phe vyl
Ph O 2-Me-4-N2- Rf
151 t-Bu PhCH 1 -Pr 2 Mao-NO Rf

16 0

= 0.74,1:2 56 phenyl
, 84, 1:4 56= phenyl

~tk 386 + 147 i-Bu i-Bu a-Hex.
148 i

2- Mb4- N2 Rf =
Bu i - Bu.

- Pent
Bu

Bt OA&hcnanes M5 AB mz 368 + 150 Me

Et OAc/ hexanes M5 AB ma 312 +

E10QAc/ hexsnes MS

hexanes M5
M5 408 + +

es MS
phenyl

n 367 Df g2 '2#@@&——% R%’—g—e-&— : :
283 153 P@N h Ph Mao- 3b, 174 56} p c/ hex S
154 t-Bu IEBU ¢-Bu 2- Me = .84 1:2156 phenyl FEtOlc
(j FAB) n p128}6 (89:0HCE:{ | | PCHAQue | R=Ri6}: MetpdB 0. 90 [ 1: 4356
Et OAc/ hexpne$ VS 345 156 - 2oalNor Rf= 0.68, 114 56
129 Pr 2-Me-4-CN- | Re=2.91, Method B 53
COH =
138 | HpC~=C(CHz)CH,- 2-Ch4-NO,~ | R,=3.11, Method B 53
KOH =
131 (B5,CH- { 3: ] 4NO; phenyl | R,=3.03, Mefhod B 53
132 &~Pr 2-Me-4-F- Ry=3.00, Method B 53
133 (EO,CH- 2-CH4-NO, | Re=3.27, Method B 53
134 {B8.CHCH,~ 2-Me-4-NOQy»~ | R,=3.62, Method B 53
o™=
135 #Pr 3.CFy-4-NO5~ | R,=3.00, Method B 53
136 #Bu 3-CRy4-NOy- | R,=3.24, Method B 53
137 | H,C=C(CH3)CHz- 3-CF4ANOz | R,=3.09, Method B 53
—{-{ g >—}- phenyl
138 (£9,CH,- 2 BEA-CN- | R,=3.21, Method B 53
139 | H,C=C(CH;)CH,- m 4-NOxphenyl | Ry=2.87, Method B 53
140 (B).CH-_ - 2Me4NO,- | Ry = 3.22, Method B 53
141 | B,C=C(CH)CH,- 2EL4-CN- | R,=3.07, Method B 53
KO =
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phenyl Et OAc Jiexsnes M5 (LU) 373 157 PhcH2- PhCH i-Pr 2-Me-4-N02- Rl= -
0.55,1:4 56 r .. phenyl EtQAcl hearaues MS (EM m 7, 401 Del 158 i-Bu c-Pent
i -Pr 2-Me-wONR0S26= 0.90,1:4 56 phenyl Bt QAc' hexanes. MRCHIS0132097 1159
|--Bu i-Bu PhC - 2-Me-4-NOr - 59 phonyl 71 WD 02/20526 PCT/USG t27007
chdi"aterlntlon _ maw 160 c-Pent O Pent kPr 2-M-4NOr 1= 0.73,1:4 56
phenyl EtO rl heacanes LCM5 air, 358 + ; 161 i-Bu |-Bu c-Pr 2-M-4-N02- 1;

0.88,1:4 pllcn%—#?l' _ 1877 ; PETt  O- Pr
2- Me- 4- 0. 80, 1: Eg 1 phenyl Bt CAc’ Hexanes 1
7 : n

=3 63 c- Pent

O-Pent c-P_? Med-NO  R-= 073 1-4 56 __phdnyl FEt OAthpxan am 356 164
tau +0:: >H43 ) VEEYCHERr 56 cg«’ R { rerlint d ROMeRABC ot bnt fbn fact or
characterstiic of the pfopt jthe. solvernqt systemcited
143 1-Pr I~ 3NOy4-Cl- | R=2.97, Method B 53
144 Me tBu. | iBu 2-Me-4-NO;- | Ry=0.92; 1:4 : 56
) 'phe_nyl EtOAc/hexanes
_ MS (ET) mfz,294 [M']
145 T Bt Bt | Bt 2-Me4-NO,- | Rr=0.66.1:2 53
: Ci o pheny] EtOAc/hexanes
: - MS (FAB) m/z, 264 [M+H]
146 c-Hex cHex | #Pr 2-Me-4-N03-' Ry=04512 - . 56
I , ‘phenyl * | BtOActhexanes-
L : T MS (FAB) vk, 386 [M+H]" -
147 i-Bu #Bu | . oHex. | 2-Me4-NO» | R =0.87,1:4 56
. : phenyl | EtOAc/hexanes :
g a MS (BD) m/z, 373 [M']
1148 i-Bu iBu | cPent | 2-Me-4-NO,- | R =0.74,1:4 56
R : - phenyl “EtOAc/hexanes -
S ' MS (FAB) m/z, 360 [M*]
149 i-Bu iBu | Ph . | 2Me4-NO,- | R,=0.66,1:4 56
' ' . phenyl . EtOAc/hexanes 1
- - MS (FAB) m/, 368 [M+H]"
150 Me Ph - i-Pr 2-Me-4-NOy- | Rp=0.74,1:2 56
1 " phenyl EtOAc/hexanes
_ : 1 MS (FAB) m/, 312 [M+H]J"
151 #+-Bu PhCH'| iPr 2-Mo4-NO | Rp=0.84, 1:4 56:
> |- *  phenyl EtOAc/hexanes -
= MS (BI) sn/z, 367 [M']
152 Me Me | Ph 2-Me-4-NO- | R=0.63,1:2 56
o " phenyl - EtOAtha:anes
y _ ' MS (BIy m/z, 283 [M']
153 Ph Ph | Ph | 2-MedNOy | R,=035,1:4 - 56
' - phenyl -EtOAclhqi_:anes
: | _ MS (FAB) m/s, 408 [M+H]"
154 1-Bu FBu | oBu 2-Me-4-NO,- | R,=0.84,12 . 56
’ : phmyl EtOAc/hexanes
' : MS (FAB) mk, 346 [M+H]"
155 -Pr c-Hex Pr | 22Me4-NOr [ R,=0.90, 1:4 56
" phenyl EtOAc/hexanes
' MS (BI) m/z, 345 [M']
156 Ph Ph | #Pr 2-Me-4-NOz~ | Ry=0.68, 1:4 56
e ‘phenyl EtOAc/hexanes
: . : MS (EDym/z, 373 [M']
157 PhCH,- PhCH' i-Pr 2Me-4-NO,- | R,=0.55, 1:4 56
r - phenyl -BtOAc/hexancs
| | MS(EDmé& 401[M']
158 Bu oPent | #Pr | 2Mec4-NOr | Ry=090,1:4 56
: " phenyl "EtOAc/heéxanes |
: . | MS @D m#z, 345 M} .
159 -Bu #Bu | PhC=C- | 2-Me-4-NO.- [ - ; 59
' : phenyl .
71
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b R refers to the retention time by HPLC using the followi ng standard

nmet hods : Method A: 10 can Dynanmax C18 colum, 1.5 m/mn; 254 rim
wat er (4. 5omR2086acetonitrile (0.5%FA) over 10 nmin, h@Q@WOHIMG7, Met hod
B: 4.6 x 30 mrm Brownl ee C18 colum, water% 1% TFA) to acetonitcile (0.1 %
TFA) over 6 mnutes 72 WD 02120526 PCT/ US01/ 27007 Bi ol ogi cal Protocol The
activity of a glven conpound to bind to the progesterone receptor can be

assayed r et yg_acco-r T w&# S.
procedure ﬁ;s used to [detey 5t erone DI ndr ng gg |é|t|es of the
I

conpounds the inventl on Receptor Bi ndi| To

si i coni zEWO gl as&Pelest (afses cdsl ikt er bat h w€ added

m ne tjhe proge

bi nding puffer (100 ml; 5¢ nM Tr . simbaRdi ¢ acid, [2 nM EDTA,
150 MV T 70784 YCET{0EBe 470 4D I &y 8k 1 OUS Cconcengratyi ons of a
conmpound fo Fe assayed, T471D cell S tion ich wll
give at | {4000 cpmiof 10 bindi and BHMsmeaalIMilione L (50 L 110 nM

NET- 381) . | ¥he i ¥B8re spe'ftjijcdbpat e : 30,31 ¢ and {redfed jwith
charcoal {250 pL of a 0.5% m xture o S Adpvagpat ¢d char doal whi ch
had been juwsshed twaice W dHantlpl Nekir ngl BME4K0,) R,’#hes esul t1 ng] msgturje was

i ncubated} fof 10 m n. i &1 d (20 mn jat 2800 x
g) at4 16IT_€—S:‘""’rnat"'°L [ t - T O3 et IUIsGVI s
containing s¢intillati 5 ¢ Remai'ni ng 3H prﬁk)gest ergne was
determned with a Pack ‘ er. Each assay i ncludad the
fol | ow ngLeo groups: 1) totallbindinglgroup - wiLt hout_gdonpound)

2) non-speci fi &Wﬂ?%eﬁgmmwm%m?&%weﬂ positive
control group SysemKited. nM pr ogest erone or a known inhibitor). The conmpounds
of the present invention were found to cause greater than or equal 20 to
30% i nhi bi t i on Réfrefits taitha eetentio timp by 8 Cawing dhetfollowing piredgtsst er one recept or
at a conpoundnethosis e Method &n 10 6m DyBamew CrAcolimvhit iyS rlfmins 25466mt he conpounds of
the present iwate3%TFFA) o abatonitritey 8 SVEFA) eviRd Oapin,doldy mitlng Assay at a
conpound conceviethed Bo#.6af30 1D Brevidler @ s bolemadwater(TAt EFA).to

acetonitrile (0.1% TFA) over 6 minutes




73 WD 02120526 PCT/ USOLl/ 27007 Table 4. MA& ty AetMy of Exenpii ed

(i oi bpaunds Conpouds W ei ch Cause 30- Conpounds Wi ch Cause 60- Corrpounds
Vi ch Causwo 888526 nhi biti on at 200 nM 79% | nhi bi ti on at PODUSMN2[QOAt ry
80-100% I nhibition at . (Entry Nunmber) Nunber) 200 nM (Entry Nunber) 56 58
53 64 59 54 68 60 55 70 66 57 71 67 61 75 72 62 78 73 65 79 86 69
97 96 74 98 107.76 100 113 77 101 117 8o 102 121 81 104 126 82 108

144 83 I1gfy 14 Stocbl © 157 85 116 160 87 120._ 164 88 127 89 128 92 129

94 130

The activity of a given compound to bind to the pioggstm'oné receptor can be
assayed routinely according fo the procedure disclosed belov?. This procedure was used
to determine the progesteronebmdmg activities of the oompén_mds of the invention.

5 Progesterone Receptor Bindmg Assax

To siliconized glass t$t tubes cooled ¢ over an ice water bath was added binding

buffer (100 mL; 50 mM Tns ,pPH 74,10 mMmolybdlc acid, 2 mM EDTA 150 mM
NaCl, 5% Glycerol, 1% DMSO) containing various concentratlons of a compound to be

~ assayed, T47D cell cytosol (1 00 uL of a- solutlon which w111 glve at least 4000 cpm of

10 bmdmg) and 3H-progwterone (50 pL, 10 nM NET—38 1). The mixture was incubated for
16hat4°C,and treated w1th charcoal (250 pL of a 0.5% mixture of 0.05% dextran-
coated charcoal which had been washed twice with binding buffer). The resulting
mixture was incubated for 10 min. at 4 °C. The tubes were oentnfuged (20 min at 2800 x -
g) at 4 °C. The supernatant was transferred into scmtﬂlatmn vials containing scintillation

15  fluid (4 mL). Remaining 3prro gesterone was determined with a Packard 1900TR bieta
counter. Each assay included the following control groups: 1) total binding group - - -
(without compound), 2) non-specific binding group (with 400 1M progesterone), and 3) -
positive control group (with: 2 nM progesterone or  a known :inhjbitor). | '

The compounds of the present invention were found to cause greater than or equal
20  to 30% inhibition of bmdmg of *H-progesterone to the progesterone receptorata
compound concentration of 200 nM. Activity ranges of the Eompomds of the present
invention in the Progesterone Receptor Binding Assay at a compound concentration of
200 nM are listed in Table 4.
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132 103 133 105 135 106 136 109 137 110 138 111 139 112 74 WO
02120526 PCT/ US01/ 27007 Conpounds Wi ch Cause 30- Conpounds Wi ch Cause
60- Conpouwgd2M¥see€h Cause 59% I nhibition at 200 nM 79%PCERAISBIATEGN at 200
NM (Entry 80-100% I nhibition at (Entry Nunber) Nunber) 200 nM (Entry
Nunmber) 140 141 118 142 119 143 134 145 148 146 149 150 153 154 151
152 158 156 161 162 163 The invention may be enbodied in other specific
forns wit departi ngy ham t he .spirgf_ or .. Rkl haracteristics

t her eof . Wf’br egoi ng. %"#m@ég@% of illustration only.

Accordingly, the scope of the invention is linmted only by the 5 scope of

t he appen\dgd—u-gum. 55—

'ompounds Which Cause 30~ | Compounds Which Cause 60~ Compounnds Which Caunse
59% Inhibition at 200 0V 79% Inhibition at 200 nM (Entry | 80-100% Inkibition at
{(Entry Namber) Number) 200 xM (Entry Number)
56 58 53
o4 59 54
68 60 55
70 a6 57
i 67 61
75 72 62
78 (KR 65
79 36 69
57 % 74
98 107 76
100 113 77
i 117 80
102 121 81
104 126 82
108 144 83
114 147 84
115 187 85
116 160 87
120 164 88
127 89
128 92
129 94
130 95
131 99
132 103
133 108
135 ’ : 106
136 109
137 110
138 111
139 112
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WO 02/20526 | J J f j ~ Pc T/USOLt27007 CL Al s Chi Wiat is clained is:

1 A conpound of the formula (r) RI{T}E R~ ,RZ(Gg f R RA (1) wherein

R is sel ed0da32626m t he group consisting of aryl of 6-12PECHP¥IRTMY ons and
het er oaxyl of 2-11 carbon atons and 1-3 heteroatons selected fromthe group
consisting of NN, Sand O; T is selected fromthe group consisting of
hydrogen, nitro, nitrile, al kyI of 1-6 carbon atons, hal ogen, hal oal kyl of

1-6| Ca][bG't'o &iﬁhsbv%lhhehukh%ﬂp ; ma@wmn% =TI @mmmimwo lde\{elg,
aryl. o rbon ato e r1aomsan -
het er oat drfs %@E‘l‘é‘ ﬁPr“ﬁnt ?/QP’S@{F"’ g'?/ﬂﬁgl'fﬂ" %”'N% ¥ ot T may
form togdEmeyNumberh a car bophNemlerh adj acent to a wmmnmmo phich it is
attached,[@p fUSed 11 Ng Of 6f 9 carpon atons. and 4- 14 nydrogen atgns; t is
1-5; R2 £6--WD-02/20526 1PCIH USQ1/27007 : ' :
: 141 e N FTT)
142 1. S - | 119
143 R
145 - . 148 -
146 - -~ 149
150 _ - 153
151 : 1 : : 154
152 _ 158
156 : : - 161
162
163

The invention may bé embodied in other specific forms without departing from
the spirit or essential charécteﬁstics thereof. The foregoing examples are included by
way of illustration only. Accordingly, the scope of the invention is limited only by the

5 scope of the appended clauns
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€C Ks.s selected fromthe_group consisting of alkyl of 2-10 carbon atons,
hal oal kyl of 1-10 carbon atons and a nunber of hal ogen atons up to the
per hal o | ewed p2/20826c| oal kyl of[HB 1l ﬂ ns, het er ocpei/oseigpb7 of 4-7

carbon atons and 1- 3 het er odEKBEHH] ‘ om the group consisting of N,
S and 0, al kenyl of 2- 10 carborf at‘-orrﬂ cyclwoal kenyl of 5-12 carbon atons
and containing 1-3 rings, and alkyi ayI of 3.=10 carbon atons; " Gis a

sel ected t he group consi sting of hydrogen, ‘nitro, nitrile, hal ogen,

OH, OR4, = al oal kyl of 1-4 carbon atons and a nunber of hal ogen atons

up to the rhal o I evel, alkyl of 1-4 carbon atons, al kenyl of 1-4 carbon
at ons, sm@mm@tms 7 carbon atons, heterocycloal kyl of 3-5 carbon atons
and. 1- 3 het er oat ons sel ected from t he group consisting of N, 0, and S,

cycl oal kepyl o het er ocycl oal kenyl of 4-6 carbon atons
and 1-3 gtef%é?%%s ? ER? the group consisting of N, 0, and S,

CO2R4, C(O)N(RS)(RG), aryl of 6-10 ca& n atons, heteroaryl of 3-9 carbon
atons and 1- 3 heteroatons sel ected the group consisting of N, 0, and

S, S(OyR7, SO03R7, and SO2N(RS) ( Rﬁz(@ sel ected fromthe group

consi sting of alkyl of 1-4 carbmi® o , hal oal kyl of 1-4 carbon atons and
a nunber of hal ogen atons up topt hal o | evel, cycloal kyl of 3-6
carbon atonms, and hal ocycl oal kyRt? -6 carbon atoms; RS and R6 are each

i ndependently selected fromthe group consisting of hydrogen and al kyl of
1-5 carbon atons; R7 is selected fromghe group consisting of alkyl of 1-5
carbon atons, SQ2F, CHO on nitro,aitrile, hal ogen, OCF3, N oxide,
O C(R$) 20, C(@ekiait O), the carbon atons being connected to adjacent
posi tions on R,1 and C(O CeH4, 77
R .
is selected from the group consisting of aryl of 6-12 carbon atoms and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected fror the group

consisting of N, S and O;

is selected from the group consisting of hydrogen, nitro, nitrile, alkyl of 1-6
carbon atoms, halogen, haloalkyl of 1-6 catbon atoms and a number of
halogen atoms up to the pethalo level, aryl of 6-12 carbon atoms, and
heteroaryl of2-11 catbon atoms and 1-3 heteroatoms selected from the group
consisting of N, 8 and O, or

may form, together with a carbon atom adjacent to a carbon atom to which it
is attached, a fused ring of 6-9 carbon atoms and 4-14 hydrogen atoms;

is 1-5;
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I I ~~i WD 02(20526 1 llllm PCT" USO=/ 27007 C L S the-c
arbonyl carbbu and the ri ng’m ’ tie carbonyl carbon being
connect ed WO ®@PREent posi u !ﬁ”}’ ‘”'y sel ect ed fr oRCTNEONETHNTp

1 i

consi sting of hydrogen, haldgen an 1-4 carbon atons;.y is 0-2 8
Is 0-4, with the exception of 'hal ogen, which may be enployed up to the

perhal o | evel ; provided that when Gis alkyl of 1-4 carbon atons, alkenyl

of 1-4 carbon ajsQEReted Homdfs fslp &insidting SFIRDBE 210 ERbo ﬁ&ﬁemm%fal kyl of
erocy

3-5 carbon atons gcl oal kenyl- of 5-7 carbon .at ons, het’ oal kenyl

of 4-6 carbon abir @hat@% pnd ey eyoﬂlﬁ}omamélvémﬂ&@whshﬂm,t uents of

hal ogen up to th cﬂﬁﬁgff‘ ﬁgﬁ]s‘ﬂ?ﬁfb r ﬁlrﬁ iunﬁt.ﬁﬁ:ﬂ then O
“optionally may béar S condary tSmt)s [ esc&gegeogent se ec%%llfrom t he
gr _ogp considsti ngBhﬁemhkmssdbcﬁdﬁomahdmuummml kN;ﬂmgé?p]kbﬂnjdoﬂg-rrbert of
said secondary s noieties, .and up to
t he perhal o Ieve 5?%@‘§&°’§ﬂ?“gf?§§l%3%%§%?§?m%ﬁnﬂﬁ°?‘ﬁ’8’%i?85@n at om and
carbon atom to whaiddikyiyl of3-1@tdbanhmeins;a pol ycyclic ring structure of
containing 3-4 rings, wherein each ring contains 3-8 carbon atons and may

optionally be Gubstituted wth one or nore of alkyl of 1-6 carbon atons or
3 7 Car bon at o Heeied Pt i eroRd Supisig e hvainem, o BRHBCMAEoe  eot ot
fromthe group comsoRt =IEKg,lﬁioalkyl of 1-4 carbon atoms and a number of halogen atoms
up to the perhalo level, a]kyl of 1-4 carbon atoms, alkenyl of 1-4 carbon
atoms, cycloa]kyl of 3-7 carbon atoms, heterocyeloa]kyl of 3-5 carbon atoms
and 1-3 heteroatoms selected from the group cons1stmg of N, O, and S,
cycloaIkenyl of 5-7 carbon atoms heterocycloa]kenyl of 4-6 catbon atoms and -
1-3 heteroatoms selected from the group cons1s1:|ng of N, O, and S, CO,R?,
C(ONR)R?), aryl of6-10 carbon atoms, heteroaryl of 3-9 carbon atoms and
1-3 heteroatoms selected from the group cons13tmg ofN, O, and S, S(O),R7
SO:R’, and SozN(R IR, T
R* ) |
is selected ﬁ'om the group cons1st1ng of alkyl of 1-4 carbon atoms, haloalkyl
of 1-4 carbon atoms and a pumber of halogen atoms up to the perhalo level,
cycloalkyl of 3-_6 jcarbon atoms, and halocycloalkyl of 3-6 carbon atoms;

R’ and RS

are each mdependenﬂy selected from the group consmtmg of hydrogen and
alkyl of 1-5 carbon atoms;

R7
is selected from the group consisting of alkyl of 1-5 carbon atoms, SO,F,

CHO, OH, nitro, nitrile, halogen, OCFs, N-oxide, O-C(R%)20, C(O)NHC(O),
the carbon atoms being connected to adjacent positions on R, and C(O)CgHy,
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.hydr ogen, hal oal kyl of 1-10 carbon at nm: and_a nunber of hal ogen 78
W002/ 20526 1 111112122222 1t il I111 PCT/US01127007 * CL MI
atoms up tWOwRB0S3€r hal o | evel mnm Uﬂﬂm‘?r bon at oPETUSYATY| kyl  of
3-12 carbon atons, al kenyl of cycl oal kenyl of 5-7
carbon atons, and al kynyl of 3710 car bon atoms or (ii) RLO and R1' are
each independently sel ected fromthe group consi sting of hydrogen,

hal oal kyl of 1- TTgas ?ﬂ:e@o rg%ﬂgp to the
perhal o | evel, l@ﬁ%’%"'iﬁi car 0 maﬁc@c é"@a}ﬂ%ﬁ 8 car bon

at ons, al kenyl oéonﬁect@ltocadnatmhpmnsvnkycl oal kenyl of 5-7 carbon atons, and
al kynyl of 3- 10 carbon atons and R12 forns, together with the carbon atom

to which it iR attached, a spiro ring of 3-6 carbon atonms, or (iii) R10
and RI1 are each |ndependently selected fromthe group consisting of

hydr ogen, hal oal kybleﬂdﬁeﬂ&m@mnmfhﬁﬁommmmmmafbgen atons up
to the perhal o Ie ﬁ’ al kyl of 1-10 carbon atons, cycloal kyl of 3-12

carbon atons, WS 10 car bon atons, cycl oal kenyl of 5-7 carbon
atons, and al k nyI of . 3-10 , carbon atons and R12 forns, together with the
carbon atom ad}/acent to the carbon atomto which it is attached, a fused
ring of 3-7:carbp atons and 4-14 hydrogen atons, or .(iv) RLO and R' are
each mdependent’rs&?sel ected fromthe group consisting of hydrogen,

hal oal kyl of 1-10 carbon atons and a nunber of hal ogen atons up to the
perhal o | evel ,& al kyl of 1 10 carbon atons, cycloal kyl of 3-12 carbon

atons, al kenyl of rbon ato clo 7 carbon atons, and
al kynyl of 3-10 Ec%?‘ ﬁ%"’e@?ﬂ 1&51?%13’(@'%"{;65%&%@%0?‘# Phe® &% bon at om
that is 2- 4 carphghalatedsts awayfromthe carbon atomto which it is
attached, a fused ring of 3-7 carbon atons and 4-14 hydr ogen at ons;

provided that when G is alkyl of 1-4 carbon atoms, alkenyl of 1-4 carbon
atoms, cycloalkyl of 3-7 carbon atoms, heterocycloalkyl of 3-5 carbon
atoms, cycloalkenyl of 5-7 carbon atoms, or heterocycloalkenyl of 4-6
carbon atoms, then G optionally may bear secondary substituents of
halogen up to the perhalo level; and when G is aryl or heteroaryl, then G
optionally may bear secondary substituents independently selected from.
the group consisting of alkyl of 1-4 carbon atoms and halogen, the number
of said secondary substituents being up to 3 for alkyl moieties, and up to
the perhalo Ievel for halogen;

forms, together with the nitrogen atom and carbon atom to which it is
attached, a polycyclic ring structure of containing 3-4 rings, wherein each ring
contains 3-8 carbon atoms and may optionally be substituted with one or more
of alkyl of 1-6 carbon atoms or alkenyl of 2-6 carbon atoms, or

X is alkyl of 3-7 catbon afoms or alkenyl of 3-7 catbon atoms;
RID RII and R12

(i) are each independently selected from the group consisting of
hydrogen, haloalkyl of 1-10 carbon atoms and a number of halogen
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with the proviso that =4 carbon atons and Rl, RI1 and

when—Xrs—atkyt—of—3=4
" R12 are all hydrogen: t i Y i 02/ 20526 11111 ~ 1llij ~'~
PCT/ USO1/ 2WeR22086 . at | eelmmﬁ"’ﬂin"’mliﬂl nitro or 4- nWPCHUSHATM? | east
one other T is 2-al kyl, 2 -sfialcog Ols 2-&rifluoronmethyl; and R is phenyl;
and with the further proviso that when X is alkyl of 3-7 carbon atons or

al kenyl of 3-7 carbon atoms and R10, R' and R are each independently

Atome and o nunber of  URaf g ths PARD LA ARPRE1 (0eRen B hcloatl 1 1. 10

atons and a nunber of en-a
carbon atons, cycl oal k9f3-82 carbonstomns; alkenylof 3110 casbbh atorns, eycloglkayt ofir bon

at ons, cycl oal kenyl of (&5 7 car t ' f 3-10 carbon atoms;
then at | east one of TS%Smﬁoﬁﬁ*é,ﬁﬂhqn?raﬂ{@ylﬁﬁWéﬁgﬁhg or hal ogen; and
pharmaceutically a pLahl e 38l ts the fa 2.%’& Q nd of claim1,
wherein RL is sel egflﬁd r38§1 h@g'&?‘%ﬁ%{e@%ﬁlﬁ%sﬁh §#%g‘rq§? P6-12 carbon
?tomstﬁnd het er oaryl fénsfsﬁﬂg oﬂ@ﬂfm(gN 2 a:,ghhalky]aa_?d_?-mc’irﬁoﬁl tatomesand &5 tSﬁl ect ed
romthe group consisti 0 , n c); i.s. sel ecte e group
consi sting of hydr ogen’,’“‘rﬁ}g‘?{l'l"%l}al?ﬁ?ra%ﬁ%‘,“&’at%@Sﬂpeﬁ“l@%"i %%’?Bgif?g]t ons,

hal ogen, hal oal kyl of 3arborCa68dycbdics ofB.d 2 darBbiiBSHns, MlkenPPdfRgRN atons up to
the per-halo level, aryl_ of 6- 12" carbon_ atonms, and heterfoar Igoft-ll
algm%p

carbon atons and 1-3 heuenienisydeslknybef X7 exbendons sudalkpme rElflg of N, S
and 0, with the provisgahlifitodt aldde® forRRSofdihel with il dafton aldot fo Wiich

trifluoronethyl or halogen, or L

: : it is attached, a spiro ring of 3-6 carbon atoms,.or

@iii) R' and R are each independently selected from the group
consisting of hydrogen, haloalkyl of 1-10 carbon atoms and a
number of halogen atoms up to the p_érhéio .level, alkyl of 1-10
carbon atoms, qycloalicyl of 3-12 carbon. atoms, alkenyl of 2-10
carbon atoms, cycloalkenyl of 5-7 6zir1_)_on atoms, and alkynyl of 3-10-
carbon atoms and R'? forms, together with the carbon atom adjacent
td _the carBOn atom to which it is attached, a fused ring of 3-7-carbon
atoms and 4-14 hydrogen atoms, or

. @v) R™and R are each independently selected from the group

consisting of hydrogen, haloalkyl of 1-10 carbon atoms and a
number of halogen atoms up to the perhalo level, alkyl of 1-10
carbon atoms, cycloalkyl of 3-12 carbon atoms, alkenyl of 2-10
carbon atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-10
carbon atoms and R forms, together with the carbon atom that is 2-
4 carbon atoms away from the carbon atom to which it is attached, a
fused ring of 3-7 carbon atoms and 4-14 hydrogen atoms;

with the proviso that when X is alkyl of 3-4 carbon stoms and R', R and R are

allhydrogeﬁ: | |

tis 2-5; -
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T my form together with a carbon atom adjacent to a carbon atomto which
it is attached, a fused ring of‘u“mmmmﬁmm and 4-14 hydrogen atons;
t is 1-5; 800NAEZ 20526PCT/ USO1 sel ect epcT/usmkdore gr oup
consisting of alkyl of 2-10 carbon afonk, thaloal Kyl of 1-10 carbon atons
and a nunber of hal ogen atons up to the perhalo level, cycloal kyl of 3-12
carbon atons, heterocycloal kyl of 4-7-:carbon atons and 1- 3

het er oat ons, se ' r C Lsfln . n al kenyl of

2- 10 carbon a%%%%ﬁéfgﬁgﬁkfehﬁy 4%%%%8%%%&“2%&%%@ 1-3
rings, and al n2wrifluofori@ttd} car bon. atons; G is selected fromthe group
consi sting of hydrogen, nitro, nitrile, halogen, OH OR4, =0, alkyl of 1-4
carbon atons, ah&Rhisiphefyl;1-4 carbon atons, cycloal kyl of 3-7 carbon atons,
het er ocycl oal kyl of 3-5 carbon atons and 1-3 heteroatons selected fromthe

group conlsi slt L@M&W@Wakﬂlgw{]@&&?ﬁmmﬁnf; i
et erocycl oal ke 0) - car ons ,aNn -9 eteroatons sel ecte rom
PV st B Ko mdons

thebgrout) consﬂi i N m%&%ﬁwm . of 6|— 10t .
carbon atoms, {hepRipasnktstiof ofydrdeas R : sel ecte
fromthe group, consisti r?SQ%?N, 0, angmasl;ﬁ&lggq P S%ﬁ?, an%gg‘@@t%ﬁ? (R6); R4
i s sel ected friaogenatomean e benehale levsl, sikykafiyl0 cafbon atbme aeybloalkitadns

hal oal kyl of 414 %ﬁm? ! QE of pgen At up to the

perhal o | evel, c%i oal ky %@%%ggégrc%gﬁﬁ)a orfsc?’aggn h?tﬁi@‘g%% kyl of 3-6

carbon atons; #em$aad dRynyl of 3-10 catbon atoms, then at least one of T is nitro, nitrile,
triftuoromethyl or halogen;

and pharmacentically acceptable salts thereof.
2. The compound of claim 1, wherein
Rl

is selected from the group consisting of aryl of 6-12 carbon atoms and
heteroary] of 6-11 catbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O; : :

is selected from the group consisting of hydrogen, nitro, nitrile, alkyl of 1-6
carbon atoms, balogen, haloalkyl of 1-6 carbon ators and a number of
halogen atoms up to the perhalo level, aryl of 6-12 carbon atoms, and
heteroaryl of 2-11 catbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O, with the proviso that at least one of T is nitro, nitrile,
trifluoromethyl or halogen, or

" may form, together with a carbon atom adjacent to a catbon atom to which it
is attached, a fused ring of 6-9 carbon atoms and 4-14 hydrogen atoms;

is 1-5;
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al kyl of 1-5 carbon atons; he group consisting of alkyl
of 1-5 car wen02apizes, SO2E, Altrile, hal oBEVUSARFA®7 N- oxi de,
(Y-C(R8) 20 C(O)NHC(O) t he carbon atoms bei ng connected to adjacent
positions on It, and C(O) C6H4, the carbonyl carbon and the ring carbon
‘ortho to the carbonyl carbon being connected to adjacent positions on R
81 I ~li~ Wc)p202120526- PCT/ U961/ 27007. s $ R8 is selected fromthe group
consi sting of %ydrogen hal ogen and al kyl of 1-4 <carbon atonms; y is 0-2 ¢

Iergalllo Webglthgrgélﬁgﬁdﬁ%ﬁmg%ggmgﬁk 1 Fyg’%ar%on g?fd aIt Egnyl

of 1-4 carbon abbhtOcaxbraﬂamhkgddmunﬂ)eioﬂmldpmahnmupxoﬁep&hdoymebal kyl of

3-5 carbon atons,,cuc ar bgn Q ei erocycl oal kenyl
of 4-6 carbon a%}%ﬁﬁﬂ@%% z‘ﬁ‘ gg'gcﬁﬂgpﬂ&%ﬁggif uents of
hal ogen up to thshaﬁrobﬁhﬁsblewedfroﬁnsbgbb@hoﬁmmgaffw Saind g hikemA6F2- then G

optionally may beat secondary s | tue ndependent |y, sel ect ed from the
group’ consi sti ngl@sarbgmasemscyelo Pza‘faél?ﬂ? almes 0 copeinme Intingtnber  of
sai d secondary s @ﬁl@gdrwdﬁgngo 3 for alkyl noieties, and up to
the perhal o | evel for hal ogeh; Xi s al Kyl of 3-7 carbon atons or al kenyl of
3-7 carbon atqgs; RtO0, RlzandR '?2

are each independently sel e« romtm% p consisting of hydrogen-.and

is selected from the group consisting of hydrogen, nm'o mmle halogen, OH,
OR%, =0, alkyl of 14 carbon atoms, alkenyl of 1-4 carbon atoms, cycloalkyl
of 3-7 carbon atoms, heterocycloalkyl of 3-5 carbon atoms and 1-3
heteroatoms selected from the group consisting of N, O, and S, cycloalkenyl
of 5-7 carbon atoms; heterocycloalkenyl of 4-6 .carbon atoms and 1-3
heteroatoms selected from the group consisting of N, O, and S, CO,R?,
C(O)N(Rs)(RG.), aryl:of 6-10 carbon atoms, -heterdaryl of 3-9 carbon atoms and
1 - 3 heteroatoms selected from the group consisting of N, O, and S, S(O),R’,
SO:R’, and SONRIR; |

is seleoted from the group consisting of alkyl of 14 carbon efoms, haloalicyl
of 1-4 carbon atoms anda number of halogen atoms up to the perhalo level,
cycloa]kyl of 3-6 carbon atoms and halocyc]oalkyl of 3-6 catbon atoms;
are each mdependenﬂy selected from the group 'consisﬁng of hydrogen and
alkyl of 1-5 carbon atonis; : '
R’ .
is selected from the group consisting of alkyl of 1-5 carbon atoms, SO,F,
CHO, OH, nitro, nitrile, halogen, OCF3, N-oxide, O-C(R%,0,-C(O)NHC(0), -
the carbon atoms being connected to adjacent positions on R, and C(O)C¢H,,
the carbonyl carbon and the ring carbon ortho to the carbonyl carbon being
connected to adjacent positions on R;
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are each independently sel ect ed*f-r—om—t—he‘gmupﬂnsi sting of hydrogen,

hal oal kyl of 1-10 carbon atons f hal ogen atons up to the
peehal o | evewo ozrbdsyd of 1-10 car z‘mmgﬂ | kyl of BEeHEBS@AMSGN

atons, al kenyl of 2-10 carbon ato‘msc C of 5-7 carbon atons, and
al kenyl of 3-10 carbon atons; with the proviso that when X is al kyl of 3-4
carbon atons and 0, R' and ng are all hydrogen: t is 2-5; at |east one of

Tis 4-nitro oreé-nitrile and at |l east one other T is 2-alkyl, 2-hal ogen
or 2-trifluorondthyl: 82 WD 02/20526 | 1"1 I~ 11f 1111~ 11 fI ~ 1ill

PCT/ US01127007 c M&mﬂﬁﬂ&bmﬁeﬁnﬁsﬁn@mﬂh@mﬁmyﬁmwmmc@pt abl e
salts thereof. he co ound of claim2, wherein R is selected fromthe

group consi sting (5’?3r 6-12 carbon atonms and heteroaryl of 2-11
carbon atons ang 1-3 het eroatons selected fromthe group consisting of N,
Sand O; Tis sélected fromthe group consisting of hydrogen, alkyl of 1-4
car bon at ons, halls)@@n hal oal kyl of 1-4 carbon atons and 1-3 hal o atons,
nitro, and nitri te, wth the proviso that at |east one of T is nitro,
nitrile, trifludromethyl or halogen; is 1-3; R2 Y is selected fromthe
group consisting af O, Iwith e &cdpiion arflhatoget, ovlich tmy doel doypiloyefl wp- bOthear bon
atons and a nunbereﬁjg{g gen atons up to the perhalo |evel, cycloal kyl of
3-12 carbon atons? cl oal kyl of 4-7 carbon atons and 1-
provided that when G is alkyl of 1-4 carbon atoms, alkenyl of 1-4 carbon

atoms, cycloalkyl of 3-7 carbon atoms, heterocycloalkyl of 3-5 carbon
atoms, cycloalkenyl of 5-7 carbon atoms, or heterocycloalkenyl of 4-6
catbon atoms, then G optionally may bear secondaty substituents of
halogen up to the pethalo level; and when G is aryl or heteroaryl, then G
optionally may bear secondary substituents independently selected from
the group consisting of alkyl of 1-4 carbon atoms and halogen, the number
of said secondary substituents being up to 3 for alkyl moieties, and up to
the perhalo level for halogen;

X is alkyl of 3-7 catbon atorns or alkenyl of 3-7 carbon atoms;

R_m, RII and RIZ
are each independently selocted from the group consisting of hydrogen,
haloalkyl of 1-10 carbon atoms and a number of halogen atoms up to the
perhalo level, alkyl of 1-10 carbon atoms, cycloalkyl 0£3-12 carbon

atoms, alkenyl of 2-10 carbon atoms, cycloalkenyl of 5-7 carbon atoms,
and alkynyl of 3-10 carbon afoms;

with the proviso that when X is alkyl of 3-4 carbon atoms and R*°, RM and R* are
all hydrogen:
tis 2-5; '

at least one of T is 4-nitro or 4-nitrile and at least one other T is 2-alkyl, 2-halogen
or 2-trifluoromethyl;
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3 heteroatoms sel ect ed from-the—group—eonsisting of N, S and 0, al kenyl of
2- 10 carbon atons, cycl oal k on atons and containing 1-3
rings, awmaozessnyl of 3-10 m mnﬂ (3 F i s PEOTASOHU00T om t he
group consi sting of hydrogen, sniera, m hal ogen, OH, OR4, al kyl of
1-4 carbon atons, al kenyl of 1-4 carbon atoms cycl oal kyl of 3- carbon
at ons, cycl oal kenyl of 5-7 carbon atons, CD2R4, aryl of 6-10 carbon 7

atons, and h nﬁsﬂ ﬁf 3-9 carbon atons and 1- 3 heteroatons sel ected
from the group consisting of ‘N, 0, and S; =tr 83 c E ti P. -HW

02/ 20526ji 11 %&W Q%th I's selected fromthe group '
consi sting OFA yl' 0o % car (}Ezsatsorrséoi‘hal oal kyl of 1-4 carbon atons and

a nunber of hal ogen atons up to the perhalo I evel, cycloalkyl of 3-6
carbon atons, and hal ocycl oal kyl of 3-6 carbon atoms; gis 0-4, with the

- exceptign of IQ%?‘E” #’rw R% enpl oyed up to the perhalo |evel;
provi deg thagﬂé |\§‘P§%% -4 carbon atons, al kenyl of 14 carbon

atons, cycl ogllkyl of 3-7 carbon atons, heterocycl oal kyl of 3-5 carbon

atons, cycl oal kenyl of 5-7 carbon atons, or heterocycl oal kenyl of 4-6

carbon atons,  4ch. @Rk 83 RN BF aFEHA AR RS dufent s of
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
cons1stmgofN S andO '

.is selected from the group consisting of hydrogen, alkyl of 1-4 carbon atoms,
halogen, haloalkyl of 14 carbon atoms and 1-3 halo atoms, nitro, and nitrile,
with the proviso that at least one of T is nitro, minle, mﬂuoromethyl or
halogen; ‘ '

is 1-3;

R?.
is selected from the group cons1stmg of alkyt of 2-10 carbon atoms, haloalkyl
of 1-10 carbon atoms and anumber of halogen atqms up to the perhalo level,
cycloalkyl of 3-12 carbon atoms, heteroeycloaﬂcyl of 4-7 carbon atoms and 1~
3 heteroatoms selected ﬁ'om the group consisting of N, S and O, alkenyl of 2~

10 carbon atoms, cyeloalkenyl of 5-12 carbon atoms and containing 1-3 rings,
and alkynyl of 3-10 carbon atoms;

G _ .
is selected from the group eonsxstmg of hydfogen, nitro, nitrile, halogen, OH,
OR*, alkyl of 14 carbon atoms, alkenyl of 1-4 carbon atoms, cycloalkyl of 3-
7 carbon atoms, cycloalkenyl of 5-7 carbon atoms, CO,R®, aryl of 6-10 carbon
atoms, and heteroaryl of 3-9 carbon atoms and 1 - 3 heteroatoms selected from
the group consisting of N, O, and S;
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hal ogen up to the perhalo level; and when O is aryl or heteroaryl, then O
optionally may bear secondary substipuenls I.ndependent|ly selected from the
group consi swog2edszal kyl of 1 Nl ‘mf nﬁﬂnmmnrnd hal ogen, PCHESONRTEr  Of
sai d secondary substituents bEEREM al kyl nmoieties, and up to

the perhal o level for hal ogen; X fstal Byl *of* 3-7 carbon atons or al kenyl of
3-7 carbon atons; R14, WandW2 are each independently selected fromthe
group con5|st|n§50f hal oal kyl of 1-10 coibon atonms and a nunber of hal ogen
atons up to the perhalo level, alkyl. of 1-10 carbon atons, cyccloal kyl of

3-12 carbon atons mselmwﬁomfhe%mi@cﬁmmngofdkﬂmﬂmmabmmdoaw 5-7
carbon atons, and of 3- ar and hrmaetic IIy
acceptabl e salts tq%h‘%?#bwq%@géﬁwg %@Pgﬂaﬁ to &’M 's aryl of

6-12 carbon at ons;eycloflk$of 88 Sebod QRdk, dnd Haldehdld 10f3xcgt$@ﬁa$ﬂagll R RN
PCT/ U501/ 27007 M |°g selected fromthe groupog%lnaﬂtl ng of al kyl of 2-10

carbon atons, hé&l oal kyl of 1-10 carbon atons and a nunber of hal ogen atons

up to the perhal 0 %—&lwxihﬁ%ecllﬁéﬂ&&ﬁl f()ﬁalo%ex} Wr ﬁ‘f gc! oal kyl

of 4-7 carbon atons het'er oat ons sél ecte up consi sting
of N, S and 0, al kmdlolevel2- 10 carbon atons, cycl oal kenyl of 5-12 carbon

2t o and cont 11 okied e AURLR Y bk Gl sBRASF S\ 1
nitrile, trifl uoromeatoys, eyoldalkyl of 3-7 carbon atoms, heterocycloalky! of 3-5 catbon

atoms, cycloalkenyl of 5-7 catbon atoms, or heterocycloalkenyl of 4-6

carbon atoms, then G optionally may bear secondary substituents of

halogen up to the perhalo level; and when G is aryl or heteroaryl, then G

optionally may bear secondary substituents independently selected from

the group consisting of alkyl of 1-4 carbon atoms and halogen, the number

of said secondary substituents being up to 3 for alkyl moieties, and up to

the perhalo level for halogen;

X is alkyl of 3-7 carbon atoms or alkenyl of 3-7 carbon atoms;

Rm’ Rll and R12

are each independently selected from the group consisting of haloalkyl of 1-10
carbon atoms and a number of halogen atoms up to the perhalo level, alkyl of
1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms, alkenyl of 2-10 carbon
ators, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-10 carbon atoms;

and pharmaceutically acceptable salts thereof.

4. The compound of claim 3, wherein
Rl
is aryl of 6-12 carbon atoms;
RZ
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hél -ogen t is 1-2; Xis alkyl of 3-7 carbon atons or al kenyl of 3-7. carbon
atons; R10 11 12 , Rand] Rhal oal k of 1-10 car bon atons and a nunber of

hal ogen avONw2082 t o t hel pE! mi/'mg up of 1-10 RCAVUSOH2784TONS,
cycloallryl of 3-12 carbon 2 10 carbon atons,

cycl oal kenyl of 5-7 carbon atons kynyl of 3-10 carbon atoms and
pharmaceutical |y acceptabl e salts thereof. rii ; 5. The conmpound of

02120526 PCT] LTI B0 o B oRfiina b kgt o 1o ool fronifhaldliog \ \ "0y 1<
and phar maceut |0¢‘&+1I0}caﬂ)oneipmlatdzanumbm'ofhdognfamlﬁaupﬁh&mmamlmbl,of cI aimi,
wherein is sel ecte ge) onsi st qar bon atons .
and heteroaryl lf’g?df%?cl ﬁnﬁﬁ%ﬁgh c@ﬂ#gqfero W‘E’éﬁ@é éd fromthe
group consi st |31&t@6m&1&adﬁﬂmﬁegmupe¢ﬂﬁﬁﬂgofmm dllfefyliofQonsi sting of

hydr ogen, nltro trlte al rbon ato hal o en hanaIkyI of
1-6 carbon at or? Bné Hﬁrg@ﬁaﬁ;@ylo}s%w on ators and containing I-

and alkynyl of 3-10 carbon atoms;

G

is hydrogen;
is 0-4;

is selected from the group consisting of nitro, nitrile, triﬂuorome‘thyl and
halogen;

is 1-2;

X is alkyl of 3-7 carbon atoms or alkenyl of 3-7 carbon atoms;

R‘lo Rll and Rlz u
haloalkyl of 1-10 catbon atoms and a numiber of halogen atoms up to the
peshalo level, alkyi of 1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms,

alkenyl of 2-10 carbon atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl
of 3-10 carbon atoms;

and pharmaceutically acceptable salts thereof,

5.  The compound of claim 2 selected from the group consisting of:
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hal ogen atons up to the perhalo level, aryl of 6-12 carbon atons, and
heterotc aryl of 2-11 carbon atomns: and 1-3 heteroatons sel ected fromthe

group conswsxazees2ef N, S and Im‘“mm‘) t oget her ROUTUSOH2768F bon at om
adj acent to a carbon atomto mﬂ hed, a fused ring of 6-9

carbon atons and 4-14 hydrogen atorfs; 5 RZis selected fromthe
group consisting of alkyl of 2-10 car bon atoms, hal oal kyl of 1-10 carbon
atons and a nunber of hal ogen atons up to the_perhal o | evel, cl oal kyl of

3-12 carbon at oo _Dbgt ewe oal l@én 4:-Me/Carhon @NQNE e
et eroat onas sel ect ro group is ing jof N, § nyl of 2-
10 carbon atons, cye¥oay of 5- 1 ons and : i 1-3

rings, and alky iyl of 3-10arbon atoms, 8&{0 02/ 20526
11/'11112112111" 1111 PCTLUSO011d7007 M IN 11111ING i s selected fhomthe
group consi sting of hydrogen nitro, nitrite, halogen, OH OR4, =0, alkyl
of 1-4 carbon inf PRarmd Batly aeéepiuibld s6lbyth@bofat ons, cycloal kyl of 3-7 carbon
at ons, heterocycl oaI kyI of gS carbon atons and 1-3 heteroatons sel ected
fromthe ggoup -gﬁ%gmggﬁﬂag,fgfaﬁll wher@d S. cycl oal kenyl of 5-7 carbon
atons, heterocycl oal kenyl of 4 carbon atons and 1-3 heteroatons sel ected
fromthe group 1@’0n5| sting of N, O, and S, CO2R4, C(ONR5)(R 6), aryl of
6- 10 carbon atons, heteroaryl of 3-9 carbon atons and 1- 3 heteroatons

sel ected from t hejsQEIQuB] 68 MhesirbiitboRlistilg o aryPet- 3 caioRakdifeand SO3R, 7, . and

SO2N(RS) (R6); R4 is selected fromthe group con5|st| ng of al kyl of 1-4
carbon atons, hal bettrgyl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group

consisting of N, S and O;

is selected from the group consisting of hydrogen, nitro, nifrile, alkyl of 1-6
carbon atoms, halogen, haloalkyl of 1-6 carbon atoms and a munber of
halogen atoms up to the perhalo level, aryl of 6-12 carbon atoms, and
heteroary] of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, 8 and O, or

may form, together with a catbon atom adjacent to a carbon atom to which it
is attached, a fused ring of 6-9 carbon atoms and 4-14 hydrogen atoms;

is 1-5;
RZ

 is selected from the group consisting of alkyl of 2-10 carbon atoms, haloalkyl
of 1-10 carbon atoms and 2 number of halogen atoms up to the perhalo level,
cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 4-7 carbon atoms and 1-
3 heteroatoms selected from the group consisting of N, S and O, alkenyl of 2-
10 carbon atoms, cycloalkenyl of 5-12 carbon atoms and containing 1-3 rings,
and alkynyl of 3-10 carbon atoms;
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of 1-4 carbon atons and a nunber of hal ogen atons up to the perhalo level,
cycl oal kyl of 3-6 carbon atm—eal kyl of 3-6 carbon atons; R5

and R6 arwoda6s26 ndependent M’ﬂmm he group cBEVUSKL2MY7 of

hydrogen and alkyl of 1-5 ’HM @EJIS sel ect ed fromthe group
consi sting of alkyl of 1-5 carbdn At ohs,s OH: nitro, nitrite,
hal ogen, OCF3, N-oxide, O C(R$)20, C(O NHC(O, the carbon ataqns being

connect ed tO@dj acent positions on R, and C(O C6H4, the carbonyl carbon
and the ring carbon-ortho to the carbonyl .carbon being connected to

a]gjhagent posiht:bﬂeﬂdﬂm{ﬂ&mﬁ?ﬁfmﬁfhg&ngﬁ?ﬁmrﬁtﬂgh%gemﬂmg -
of hydr ogen, hal Qgen vl of 1- carbgn atong; y.is O- is 0-4,
with the except@%nﬁ%ﬁ@e’%%ﬂMﬂbﬁ%ﬁﬂ%&é’ﬂ%@ﬂﬁ Wc{z‘ﬁg&} perhal o
| evel ; 87 F.' ¢ﬂ3—7bdibdiﬁt&3§ %G@&ﬁyéloﬂkyioi%lc%ohla{ohaslah&hs f11111

PCT/ U801127007 C N prow &'P when G i s al lﬁ;é}, car bc;,rll at ons,

alke yl of 1-4 SEYUR\PPOSiting oF
het er ocycl oal kybgsof ﬁﬁ%@%@&&@@mﬁ&é@@h&%ﬁ/&mﬁ&ﬁﬁscar bon atoms, or

het er ocyel oal kenyl of 4-6 carbon atons, then G o tlona\%g/ bear
secondary subst heterestems selectadfrazethe eoovpiconsisting ENNQ) andi S 2R,and when Gis

aryl or heter Oaééd)N(ﬁéj&i‘), Gryl of 6-10 carbon atoms, heteroaryl of 3-9 carbon atoms and
1 - 3 heteroatoms selected from the group consisting of N, O, and S, S(O),R,
SO;R’, and SONR)RY);

R

is selected from the group consisting of alkyl of 1-4 carbon atoms, haloaikyl

of 1-4 carbon atoms and a number of halogen atoms up to the perhalo level,

cycloalkyl of 3-6 carbon atoms and halocycloa]kyl of 3-6 carbon atoms,

R’ and R® |

are each independénﬂy sele_éted from the group consisﬁng of hydrogen and

alkyl of 1-5 carbon atoms; |

R o
is selected from the group consisting of alkyl of 1-5 carbon atoms, SO,F,
CHO, OH, nitro, nitrile, halogen, OCFs, N-oxide, O-C(R®),0, C(Q)NHC(0),
the carbon atoms being connected to adjacent positions on R, and C(O)CgHa,
the carbonyl carbgn— and the ring carbon ortho to the catbonyl carbon being

connected to adjacent positions on R;

is selected from. the group consisting of hydrogen, halogen and alkyl of 1-4
carbon atoms;

is 0-2

is 0-4, with the exception of halogen, which may be employed up to the
perhalo level;
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optionally may bear secondary substituents independently selected from the
gfoup consisting of alkyl of I=#—carbon—atoms—and hal ogen, the nunber of
sai d second%% tituents bei kyl noi eti, J,Jp to

t he perhalo or hal ogen; m(I"M with the ni rogen at om and
carbon atomto which it is attae ta po sycyec ic ring structure of
containing 3-4 rings, wherein each rlng contains 3-8 carbon atons and may

optionally be substituted with one or nore of alkyl of 1-6 carbon atons or
al kenyl of 2-6 car bqnomdmtvdrenmmakykgﬂl-@éaﬂﬂmhtmm;ﬂhmyhof)mcmboml kenyl of

3-7 carbon atons; Ri an u ar ach . ndependent|y
sel ected fromthe grm @%ng@%ﬂag@%%m&g’&%ﬁﬁa@&ﬁ@% =10 carbon
atoms and a number gimk)akaetmgt o557 ipbonGidos ofletdisdyslobiaed of Abkyl of 1-10
carbon atons, cycl oal kyI of 3-12 carbon atons, al keny[wboft 10  carbon

atoms, cycl oal keny| <§¥bog.afomssthen optionslly may beensrepndary %‘1‘ %ar bon at ons

and R12 fornms, toget eﬁ"’u%ﬂ)ﬁlp Pz@él,%ﬂ%ﬂ \gg;‘ ached, a
spiro ring of 3-6 cﬁégdg ﬁﬁé ghﬁl are ea |ndependently
stel ect eddfrom t Eg grqnupna!b'm | seepndaryisyhitibgads indepandently pelecéd fom 0 ca][ b(in10
atonms and a nunber Bﬁp ]ﬁi o]
carbon atons, cycloa #ﬁ%?&%ﬂ@ car oﬁf%'?g%rg& en Og&gkhfﬁ% bon
atons, cycl oal kenyl aﬁsaxﬂsé’conwmbsﬂnmben@wmBWylme’ﬁes,iﬁHmbon at ons
and R 2 forms, together T Wr bon atom 88 WO 02/20526 11111111111111
111 f 11111 1 f111171 ?’?ﬁ)ﬁ@gﬁ 7"51 25 M adj acent to the carbon atomto

which it is attgched, a fused ring of 3-7. carbon atons and 4-14 hydrogen
atons, or (iii) RLO and Ru are each independently selected fromthe group

forms, together with fhe nitrogen atom and carbon atom to which it is
attached, a polycyclic ring structure of containing 3-4 rings, wherein each ring
contains 3-8 carbon atoms and may optionally be substituted with one or more
of alkyl of 1-6 carbon atoms or alkeny] of 2-6 carbon atoms, or

X is alkyl of 3~7 carbon atoms or alkenyl of 3-7 carbon atoms;
Rn) Rll and Rl2

@  R%and RM are each independently selected from the group
consisting of hydrogen, haloalkyl of 1-10 catbon atoms and a
number of halogen atoms up to the perhalo level, alkyl of 1-10
carbon atoms, cycloalkyl of 3-12 carbon atoms, alkenyl of 2-10
carbon atoms, cycloalkenyl of 5-7 catbon atoms, and alkynyl of 3-
10 carbon atoms and R™ forms, together with the carbon atom to
which it is attached, a spiro ring of 3-6 carbon ators, or

@) RYand R" are each independently selected from the group
consisting of hydrogen, haloalkyl of 1-10 carbon atoms and a
number of halogen atoms up to the perhalo level, alkyl of 1-10
carbon afoms, cyeloalkyl of 3-12 carbon atoms, alkenyl of 2-10
carbon atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-
10 carbon atoms and R forms, together with the carbon atom
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consi sting of hydrogen, foatkyt—ef—1-10-carbon atons and a nunber of

hal ogen atons up to the per of 1-10 carbon atons,

cycl oal kylwoQbnaad2 carbon a ’m 2 10 carb ;

cycl oal ke#rlol E’%% 7 carbon atons, of 3- 10 car %n%?%ms and R12
forns, together wi th the carbon atomthat |s 2-4 carbon atons away from

t he carbon atomto which it is attached, a fused ring of 3-7 carbon atons

and 4-14 hydrogen atons; and phar maceut i cal | y acceptable salts thereof 7.
The conpound of cl ai m@;aom;@ﬂxem nmmewsﬂﬁmd,h@@dmgoﬁony sting

of aryl of 6-12 carbon,at ]2‘” q& v carbon atons and 1-3
het er oat ons sel ect ed P:’rgmt e group con %mng 0 2)%I Saud O0; T is selected
fromthe group co S 1l 1§|%5g!ﬁ of 1-6 carbon
atonms, hal ogen, Q‘ﬁ)a l%n(?i{ %&a@%?x@%&%ﬂt&? J%%é@é)f hal ogen
atons up to the perhal mnhﬂa@qfhgdmgen)halﬁaﬂtﬂoﬁﬂb@arbmmmaﬂdw het er oar yl
of 2-11 carbon atons and tero tons: s d.fr e, group consisting
of NN, Sand 0, or T n’H*FI}QBP éE%H’éPPJ& i‘@ﬁ#ﬁ&ﬁ%ﬂ?ﬂa@aoent to a
carbon atomto which léarbdn%uﬁs,aydm;ylafimeﬁwﬂa&n@famnﬁ&mloon atoms and
4-14 hydrogen atons, ~ ~~ ?azk sp. ~ WD 02! 20526
PCT/ USO1127007 carbon atoms, cyc o enyl of 5-7 carbon atoms, and alkynyl of 3-
' 10 carbon atoms and R' forms, together with the carbon atom hat
is 2-4 carbon atoms away from the carbon atom to whichitis
attached, a ﬁlsed ting of 3-7 carbon atoms and 4-14 hydrogen

atoms, _

and pharmaceutically acceptable salts thereof.

7. The compound of claim 6, wherein
R!
is selected from the group consisting of aryl of 6-12 catbon atoms and -
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S'and O; -

is selected from the group consisting of hydrogen, nitro, nitrile, alkyl of 1-6
carbon atbms, halogen, haloalkyl of 1-6 carbon atoms and a number of
halogen atoms up to the perhalo level, aryl of 6-12 carbon atoms, and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, Sand O, 0r .

may form, together with a carbon atom adjacent to a carbon atom to which it
is attached, a fused ring of 6-9 carbon atoms and 4-14 hydrogen atoms;
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111111)1112121111121121111 is 1-5; R2 is selected fromthe group consisting

of al kyl of 2-10 carbon atons, hal oal kyl of 1-10 carbon atons and a nunber
of hal ogenvenexees2dp to t he perhbalo | evel cycl oal kyl of PHUSILZHIDON at ons,
het er ocycl oal kyl of 4-7 carbon atonms and 1- 3 heteroatons selected fromthe

d
group consisting of N, S and 0”“ m]m ulmo carbon atons, cycl oal kenyl

of 5-12 carbon atons and cont ai L Sl 1 and al kynyl of 3-10 carbon
atons; Gis sele 1%1 fromthe group consisting of hydrogen, nitro, nitrite,
hal ogen, OH, OR4,”" =20, al kyl of 1-4 carbon atons, al kenyl of 1-4 carbon
atons, cycl oalﬁyl of 3-7 carbon atons, heterocycloal kyl of 3-5 carbon
atons and 1-3 “hetematons selected fromthe group consisting of N, 0, and

S, cycloal kenyl .of, 5-7.carbon ato . he | gal ken of . 4- ar bon

atons and 1-3 hé‘qtsgkgtggm eﬁ%%ﬁ%ﬁ%‘é&b@p@%&@ﬂ%&@?ﬁN, 0, and

S, 002R4d C(1 O Q(?I—M):arb@fgt&m@éndﬁmﬁﬁzb&edd fihalogéd s up ot weiajd le@él,f 3;\| 9 gar bog

atons an - et er oat se] ecte romthe_group_consisting Q , 0, an

S, S(Oye SOSR?W%@E%?W#W %*efg@rcg@%{:of%%ﬁ? %%ﬁlﬁonsi sting

of alkyl of 1-4 gg@@ﬁgmﬁ{sgagmm&me%upcgﬁﬁ-s}mgogﬁr@%@twjmq_a number
cyc

of hal ogen atonms up to the perhalo |evel, oal kyl of 3-6 car bon at ons,

and hal ocycl oai kyf casbonniemy, sydentkenylnts-12mgtban gtoms and eontzding {-daidgbndent | y
selected fromth N6 Sk .hydrogen and al kyl of 1-5 carbon

atoms; R7 is sel g%t e%. .Elﬁy(;ﬁnqcffa%ﬂeoﬂ%%b consi sting of alkyl of 1-5 carbon
atons, SO2F, ., OH, nitro, nitrite, hal ogen, OCF3, N oxide, O C(Rs)Z20,

C(ONHC(O, the carbon atons being connected to adjacent positions on it,
and C(O) C6H4, is selected from the group consisting of hydrogen, nifro, nifrile, halogen, OH,

OR?, =0, alkyl of 1-4 carbon atoms, alkenyl of 1-4 carbon atoms, cycloalkyl
of 3-7 carbon atoms, heterocycloalkyl of 3-5 carbon atoms and 1-3
heteroatoms selected from the group consisting of N, O, and S, cycloalkenyl
of 5-7 carbon atoms, heterocycloalkenyl of 4-6 catbon atoms and 1-3
hetercatoms selected from the group consisting of N, O, and S, CO,R?,
CONRI(R®), aryl of 6-10 carbon atoms, heteroaryl of 3-9 catbon atorns and
1 - 3 heteroatoms selected from the group consisting of N, O, and S, S(O),R’,
SO;R’, and SONRRY;

R*
is selected from the group consisting of alkyl of 1-4 carbon atoms, haloalkyl
of 1-4 carbon atoms and a number of halogen atoms up to the perhalo level,
cycloalkyl of 3-6 carbon atoms, and halocycloalkyl of 3-6 carbon atoms;

R’ and RS
are each independently selected from the group consisting of hydrogen and
alkyl of 1-5 carbon atoms;

R’f
is selected from the group consisting of alkyl of 1-5 catbon atoms, SO5F,
CHO, OH, nitro, nitrile, halogen, OCFs, N-oxide, O-C(R*),0, C(O)NHC(0),
the carbon atoms being connected to adjacent positions on R, and C(O)CgHy,
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90 WO 02/20526 I1illlll f PCT/ USOl t he carbonyl carbon and the:

ring carbon ortho to the car connected to adj acent
positions WQ022088 s sel ect w consi st i ngPGFUNETEen,
hal ogen and al kyl of 1-4 carbor? atLoms 02 gis 0-4, wth the
exception of hal ogen, which may be errpl oyed. up to the perhalo |evel;
provided that when 0 is al kyl of 1-4 carbon atons, al kenyl of 1-4 carbon

at ons, cycl oal ky, c%ﬁﬁ t eﬁn%ar bon
atons, cycl oal ke‘!rlllyﬁirb?ng Cﬂ;ﬁ@gﬁé at wﬁbﬁ&ﬂhﬁﬁ%’%&e%@%c 33{'}&%’?& f 4-6
carbon atons, thesmétasitoiadjacdnt posifiops beB¢ secondary substituents of hal ogen

up to “the perﬂ}al o level; and when Gis aryl or heteroaryl, then O
optionally may" bear secondary substituents independently: selected from the

group consi sti ngls@éleab&ﬁbmdﬁegte@mmbﬁngeﬁ‘hydmganﬁalbgdn@dmkyldm-munber of
sai d secondary s?alr)ﬁstlttuents being up to 3 for -alkyl nmoieties, and up to

the perhalo | eve B ogen; Xis al kyl of 3-7 carbon atons or al kenyl of
3-7 carbon atgms; R10,R "andRt2 (i) Rl and R' | ‘are each independently

sel ected fromthe roup consisting of hydrogen, hal oal kyl of 1-10 carbon
atons and a nuni§&r of hal ogen atons up to the perhalo |evel, alkyl of 1-10
car bon at ons, iycl oal kyl-" of 3-12 carbon atons, al kenyl of 2-10 carbon

atons, cycl oalkenyl of 5-7 carbon atons, and al kynyl of 3- 10 carbon atons
and R12 forms, tisgednhwith\the kxeshtion: of balagam: gvhichomay be employed up to the

perhalo level,
provided that when G1i is alkyl of 1-4 carbon atoms alkeny! of 1-4 carbon
atomns, cycloalkyl of 3-7 carbon atoms, heteroeycloalkyl of 3-5 carbon
atoms, cycloalkenyl of 5-7 carbon atoms, or hetetocycloalkenyl of 4-6
carbon atoms, then G optionally may bear secondary substituents of
halogen up to the perhalo level; and when G i§ aryl or heteroaryl, then G
optionally may bear secondary substituents independently selected from
the group consisting of alkyl of 1-4 carbon atoms and halogen, the avimber
of said seeonda:ry substituents being up to 3 for alkyl mmetxes, and up to
the perhalo level for halogen; '

X is alkyl of 3-7 carben atoms or alkenyl of 3-7 carb(_)_n atoms;

R RM gnd R12 '

@ RY and R are each mdependently selected from the group
consisting of hydrogen, haloa]kyl of 1-10 carbon atoms and a
number of halogen atoms up to the perhalo level, alkyl of 1- 10

' carbon atoms, cycloalkyl of 3-12 carbon a_tcms,, alkenyt of 2-10
carbon atoms, cycloalkenyl of 5-7 ealbon atcmS, and alkynyl of 3-
10 carbon atoms and R'2 forms, together with the carbon atom to
which it is attached, a spiro ring of 3-6 cari)on atoms, or

@ R and R11 are each mdependenﬂy selected from the group
consisting of hydrogen, haloalkyl of 1-10 carbon atoms and a
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which.it is attached, a spiro ring of 3-6_carben—atons, or (ii) RI0O and R’

are each |ndependently sel ected “‘ { .consi sting of hydrogen,

hal oal kyl &0 ®@/zécar bon atoms 4l 0526 PCT¢1AbI20007 s L s

s nut hb$ r of hal ogen atons up t ; evel , alkyl. of 1-10 carbon
atons, cycloal kyl of 3-12 carbon *at ons, a kenyl of 2-10 carbon atons,

cycl oaI kenyl of 5-7 carbon atons, and aI kenyl of 3- 10 carbon atons and R 2

fornms, together with th ato e, C tomto which
it is attached, a fused%ﬁﬁé‘oggah ‘183‘}‘.&&@&3813 (?l’ﬂﬁ‘l'ﬁ%ﬂy@ ogen atons,
or R10 and RI11 are eachearbﬁi@mﬁsieﬁlba!kﬁefwne&b&r%ﬁ Rfkefiyl @8£-10CONSI Sti ng
of hydrogen, hal oal kyl of 10 car OE atons and a nunber of hal ogen atons

up to the perhal o |evel °a"§?’k mE kafShbeprb %W;Mk)@ﬁ ofpt of 3-12

carbon atons, al kenyl ofmgatg&at%ﬁg %}ﬂé& -7 carbon
atons, and al kenyl of 3- 10 carbon atons an’éﬁ0 ?ﬁl tog er wth the
carbon atomthat is 2-ad amiyvﬂndmismadlad,laé’usedtnngmfo which it
is attached, a fused ri E&E 4-14 hydrogen atons;
and pharnmaceuti cal | y acc?% e sal qﬁ@%@@%ﬂ% corrpound of claim?7,
wherein RL is sele d & In of 6-12 carbon
atons and heteroary #%&{ Car%a%#ﬁgd%@#ﬁﬁe@ﬁg@@aﬁﬁ ec%?ué’ns sel ected
fromthe group consi stwngism.g\bfhﬁdmgd;ﬁaloﬂ[kylsﬂﬂb%&b&dafbm@m&dw group
consi sting of hydrogen, _al carb n at o hal oal kyl of
1-4 carbon atons and 1- §mﬂ§%8f%§?ﬁ‘?§a gﬁ}pﬁq’!ﬁfgﬁ% of1-10

carbon atoms, cycloalkyl of 3-12 carbon atoms, alkenyl of 2-10

carbon atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-

10 carbon atoms and R' forms, together with the carbon atom that

is 2-4 carbon atoms away from the carbon atom to which it is

atiached, a fused ring of 3-7 carbon atoms and 4-14 hydrogen

atoms;

and pharmaceutically acceptable salts thereof,

8. The compound of claim 7, wherein
Rl

is selected from the group consisting of aryl of 6-12 carbon atoms and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, 8 and O;

is selected from the group consisting of hydrogen, alkyl of 1-4 carbon atoms,
hal_og_e_n, haloalkyl of 1-4 catbon atoms and 1-3 halo atoms, nitro, and nitrile;

is 1-3;
R2

92



t is 1-3; - R2 92 WD 02/ 20526 11 112111 I~ 11 . .
PCT/ US01/ 27007 CL M1 s i t he group consisting of al kyl of
2-10 car boWQ20¢826 hal oal kyﬂmmmmﬂa”mﬂm atons and . RCTANSMMRINTOf

hal ogen atons up to the perhtl o ['evely, s oal kyl of 3-12 carbon atons, -

het erocycl oal ky4 of 4-7 carbon atonms and 1- 3 heteroatons selected fromthe
group consisting of N, S and 0, al kenyl of 2- 10 carbon atons,

cycl oal | cenyl of ;52 s &qﬂg}] - ' ; al kynyl
of 3-10 car bon.aﬁ(?#e%%qg%%%t g#%ggéactg%ﬂsls |’r}11§1°8ﬁ?k91nydr ogen,
nitro, nitrile, bh&l-3QearborCiipms @ mmhbiey bf lalogen 4tonmmbpdmtheiperimlo ledekeny| of
1-4 carbon atons | oalkyl. of 3- 7.carbo | oa] kenyl, .of 5-7
carbon atons, . &%@P@M%Fﬂﬁﬁm cy@g@tﬁ@ﬁé-foc\éﬁagpém%p 3t . 3-9
carbon atons and3hetefbatopisaelocted fomike goieebnbisig ofN)S @ ©)alkeRyISE3L i ng of N,
0, and S; R4 is igl.egt ed from.t L&ué; congi sting of alkyl of 1-4 carbon
atons, hal oal kyl *V&¥ %W%PH‘E}HBET"% ticazbon Ateras andrcoptgningdnd HRSws up to
the perhal o | evebnd alkyifiA 63-KY barbdn asfodfis;Car bon ‘at oms, and hal ocycl oal kyl of
3-6 carbon atons;: g 1s 0-4, with the exception of hal ogen, which may be
enpl oyed up togthe perhalo'level; provided that when Gis alkyl of 1-4
carbon atons, alkenyl of 1-4 carbon _atons, cycloal kyl of 3-7 carbon atons,

het er ocycl oal ky| isselested fremythegroun eonsisting 9fdiydeoigrm mitro, pitrils, lnlogem,¥h at ons, or

het er ocycl oal kengp4 it of1-4 Offfen N & 'tgﬁgl : ar
~ secondary substitﬂtl}e’nts 8?1-4%!:?}%5?3%0 toy%'(ﬁi1 %éﬁgﬁﬁ% \?g%ioe{ﬂg}ri\gi;ﬁhen Ois

aryl or heteroary |cgrbpmgﬂqmg, cycloalkenyl of 5-7 carbon atoms, CO.R?, aryl of 6-10 carbon '
atoms, and heteroaryl of 3-9 carbon atoms and 1 - 3 heteroatoms selectfed from
the group consisting of N, O, and S; |
R* | |
 is selected from the group consisting of alkyl of 1-4 carbon atoms, haloalkyl
of 1-4 carbon atoms and a number of halogen atoms up to the perhalo level,
cycloalkyl of 3-6 carbon atoms, and halocycloalkyl of 3-6 carbon atoms;:
g o
is 0-4, with the exception of halogen, which may be employed up to the
perhalolevel; '. | | | '
provided thaf when G is alkyl of 1-4 carbon atoms, alkenyl of 1-4 carbon
atoms, cycloalkyl of 3-7 carbon atoms, heterocycloalkyl of 3-5 carbon
atoms, cycloalkenyl of 5-7 carbon atoms, or heterocycloalkenyl of 4-6
carbon afoms, then G optionally may bear secondary substituents of
halogen up to the perhalo level; and when G is aryl or heteroaryl, then G
optionally may bear secondary substituents independently selected from
the group consisting of alkyl of 14 carbon atoms and halogen, the number
of said secondary substituents being up to 3 for alkyl moieties, and up to _
the perhalo level for halogen;
X is alkyl of 3-7 carbon atoms or alkenyl of 3-7 carbon atoms;

R RM and R12
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optionally may bear secondary ndependently selected from

the group consisting of alkyl of 1-4 nms and hal ogen, the nunber

of said sem&ﬂglﬁsubstituent “ %ﬁ r al kyl rROTASeER700%Nd up to
t he perhalo | evel for hal o 3-7 carbon atons or al kenyl

of 3-7 carbon atons; Rlo, Rol &n 2. 93 V\D 02/ 20526 111 ~ 11 } 1l

PCT/ US01127007 C L tt s (1) RlL and Rl11l are each’independently sel ected

fromthe group I st g, it 0 carbon at ons and
a nunber of hal oggﬁ at g‘ms u%‘{%‘g%%&@%@%s@éﬁ&%‘% ¥ 1-10 carbon
atolms IEycl Ioal ]Ic<yl5 (;f 3- gﬂ:sismttgmﬂhydtog;mh?lgﬂkylmﬂ-mgaﬁgﬂ&omeaﬁwnt at ons, i ro
cycl oal kenyl of 5-7 carbon, a and al kyn bon, at ons an
forms, together wth tthg]é g@%ﬁ%m P\Xﬂﬁﬁ‘@ﬁeﬁg‘?“’leg’egf‘ﬁ% eldl a spiro ring
of 3-6 carbon atons, Or cdrhin at?aé) cPAShI oPS-82 845 B&@%‘ﬂ@fﬂosel ect ed
fromthe group consisting of hydrogen hal oal k 1 carbon atons and
a nunber of hal ogen atmmﬂﬁlsﬂmlammmﬂmymfﬁe car bon
atons, cycl oal kyl of 3- ?Eé}hp%ﬁﬁ t ons,

cycl oal kenyl of 5-7 car on atoms anﬁfogﬁlﬁ %g cag%on atons and R12
forms, together with thwhlyhnﬂmattaah@msmm&&@rbmetmrdmn atomto which

it is attached, a fused r| ng of 3-7 carbon atons and 4-14 hydrogen atons,
or (iii) RO and Rar eR¥zo8 R raie mhdﬁnpdnﬂemblsdeetaﬂﬁﬁmdmgrb\@ group

consi sting of hydrogen, r s and nunber of

hal ogen atons up to the%ﬁ%% h%‘f"i‘!@?l g?qg 6‘??1 %t ons,

cycl oal kyl of 3-12 car banofMog@thﬁmthwdthB difialo Devel) alkyl: aigqmm, g

cycl oal kenyl of 5-7 car boE g/?i f 3- 10, ca P{I gtoms and Rig
Oélra% g}{cg yﬂg carbon atoms, alken: -1

forms, together with th&F
carbon atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-

10 carbon atoms and R2 forms, together with the carbon atom
adjacent to the carbon atom o which it is attached, a fused ring of
3-7 carbon atoms and 4-14 hydrogen atoms, or

(i) R and R are each independently selected from the group
congisting of hydrogen, haloalkyl of 1-10 carbon atoms and a
number of halogen atoms up to the perhalo level, alkyl of 1-10
carbon atoms, cycloalkyl of 3-12 catbon atoms, alkenyl of 2-10
carbon atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-
10 carbon atoms and R' forms, together with the carbon atom that
is 2-4 carbon atoms away from the carbon atom to which it is
attached, a fused ring of 3-7 carbon atoms and 4-14 hydrogen
atoms;

and pharmaceutically acceptable salts thereof,

9. The compound of claim 8, wherein
Rl

is aryl of 6-12 carbon atoms;



I's 2-4 carbon atons away fromthe carbon atomto which it is attached, a
fused ring of 3-7 carbon atoms—and—4—14_hydrogen atons; and

phar maceut i%@P2/30526c cept abl thereof. 9. The conpoRr€I/usdL/ZMER M 8, '
wherein Rl is aryl of 6-12 mmg r’m ”m WD 02/ 20526 PCT/ US01/ 27007 R S
R2 is selected fromthe grouwp [ al kyl of 2-10 carbon atons,

hal oal kyl of 1-10 carbon atoms and a nunffer of hal ogen atoms up to the
perhal o | evel, gzcycl oal kyl of 3-12 carbon atons, heterocycloal kyl of 4-7
carbon atons and 1- 3 heteroatons selected fromthe group consisting of N,

S and 0, al kenyl fed $dnf . vyl ,of b5-1 ar.bon at ons
and containing 1- ;"%ﬁ"gs, '%%Wﬂgﬁy%@%kégpﬁgwg%%ﬁf’%%%ydrogen;
gis 0-4;, T is fLdOtcatboh atomstahéda gumber of halegentatonys wf to thehedtglvlova) kyl of

1-4 carb - h ohaloal Kyl of 1-4 nd 1-3 hal
atoms. itror  andHPRFIRE 125008 siis, BerocyPlogRytit 4T ostton s & or

al kenyl of 3-7 cartetfoatdmygelecteRintihd gRdRéensisling 5N, Sl & allenfg 20aCh
i ndependent |y sel 8Ct d fromt heaﬁ;(ro?p' consj sting of hydrogen, hal oal kyl of
1-10 car bon at ond gﬁrio%atoms, cycloalkenyl of 5-12 carbon atoms and containing 1-3 rings, -

and alkynyl of 3-10 carbon atoms;
G

is hydrogen;
is 0-4;

is selected from the group consisting of hydrogen, alkyl of 1-4 carbon atoms,
halogen, haloalkyl of 1-4 carbon atoms and 1-3 halo atoms, nitro, and nitrile;

is 1-2; .
X is alkyl of 3-7 carbon atoms or alkenyl of 3-7 catbon atoms;
R RM ang R12 | '
(@  R'"and R" are each independently selected from the group
 consisting of hydrogen, haloalkyl of 1-10 carbon atoms and a
number of halogen atoms up to the perhalo level, alkyl of 1-10
carbon atoms, cycloalkyl of 3-12 carbon atoms, alkenyl_ of2-10
carbon atoms, cycloalkenyl of 5-7 catbon atoms, and alkynyl of 3-
10 carbon atoms and R'? forms, together with the carbon atom to
- which it is attached, a spiro ring of 3-6 carbon atoms, or
@  R'and R are each independently selected from the group -
consisting of hydrogen, haloalkyl of 1-10 carbon atoms anda -
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nunber  of hal ogen atonms up to the-per hal o |l evel, alkyl of 1-10 carbon
atons, cycloal kyl of 3-12 carbon atons, al kenyl of 2-10 carbon atons,

cycl oal kenywombnes2¢ car bon at onHilf mmmnﬁngmm 3- 10 cacEasourents and R12
forms, together with the carbontifsf t is attached, a spiro ring

of 3-6 carbon atons, or (u) R10 &nd" Rt &refedth mdependently sel ected
fromthe group consisting of hydrogen, hal oal kyl of 1-10 carbon atons and

a 951 IItli WO 02/20526 ' 7 s nunber of
hal ogen atons up to the MP@@°%%%%PE}%%§$%@§Z&&C%8EIgtooms
cycl oal kyl of 3-12 car bogariinittus, eydicaligl of8-12eatkbn atams) alkemyd of 310
cycl oal kenyl of 5-7 carbon, atons, apd._al ke 0 carhon.atgonms and R 2
forms, together wth the%?ﬁ%é’%ﬂtcﬂ{b&nm@sﬂa@@ﬁ“ﬂﬁ% t o which
it is attached, a fused {g &b atonds ahd R pARs, BlgeilBr Wiltind vdrBorditszogen at ons,
or (iii) RL and R' are each independently Selected fromthe groug

er of

consi sting of hydrogen, #haceatig ec@’%@@*@&’h@ﬁ%ﬁ%‘ﬁ%ﬁ@saﬂ
hal oge at atons up to thg ﬁigﬁ%ée carbon atons,
cycl oal kyl of 3-12 car bo'ﬁ %?%er@mmls%ﬁ* %g car bon atoms,
cycl oal kenyl of 5-7 LW Eé%éﬁ atons and Rr
forms, together vm'tﬁﬁ?he car%gn at%%ma ygéle&edﬂ'@n away from
t he carbon atomto whi chcqmmofaydragmhaloﬂkyﬂoﬁbGOWh@ajém&nﬂacar bon at ons
and 4-14 hydrogen atons har mac, ical t,a t hereof 10.
The conpound of claim7, ﬁug% Sﬁ%ﬁgﬁﬁ%ﬁé%&b B%ﬁﬁgg as%lﬁﬂz)@%fla 96 WO
02/ 20526 I1'ITIIME LI 1daiﬁohjﬁoﬂslcﬂ65ﬂdyﬁﬁﬂ3-wmnatoms,alkenylof2-lo

carbon atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-

10 catbon atoms and R*? forms, together with the carbon atom that

is 2-4 catbon atoms away from the carbon atom to which it is

attached, a fused ring of 3-7 carbon atoms and 4-14 hydrogen

atoms;

and pharmaceutically acceptable salts thereof.

10.  The compound of claim 7, selected from the group consisting oft
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CL MS* .1 NO2 r 1~ =T NOZ \”/ol\l NN N.\|02 CCND' ONEL N b N .. ~N .
racemate and optical iso ~N . and
phar mraceuWae¥Wp6accept abma lm l 11 The conPBETNIATO0I| ai m 6,

wherein R is selected fromt group 1sting of aryl of 6-12 carbon
atons and heteroaryl of 2-11 car bon atoms and 1-3 heteroatoms sel ected
fromthe group conS|st|ng of N Sand O T is selected fromthe group

consi sti ng of hydrogen nitro. ar hon g, 0Ns,

hal ogen, o%s aca’r : h en ‘atons up to
t he per ha eve of 6- ¥
car bon ator o M-

of 2-11

eteroatoms el ect ed from the goup consisting of N, S
and 0, or 97 i, 0526f|II111_ (N
PCT/ Q5011270 7 o I

" racemate and
optical isomers

C
§_NNOZ | ?ﬁpﬁl
and pharmaceuﬁcalli acceptable salts thereof.
11.  The compound of claim 6, wherein
is selected from the group consisting of aryl of 6-12_ carbon atoms and

heteroaryl of 2-11 carbon atoms and 1-3 heteroato@s selected from the group
consisting of N, S and O; '

is selected from the group consisting of hydrogen, nitro, nitrile, alkyl of 1-6
carbon atomms, halegen,'haloalkyl of 1-6 catbon atomsiand anumber of
halogen atoms up to the perhalo level, aryl of 6—12.eérbon atoms, and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatomé selected from the group
consisting of N, S and O, or |
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may form toge with a carbon at lacent to a carbon atomto which it is
attachetd, a fused ring of 6-9 w

iy I 4-14 hydrogen atons; t is
1-5; Rz | ¥QYEP6ed from t he g ﬁgﬂIﬁ al kyl BCT/@S01LR700Rr bon
atons, hal oal kyl of 1-10 carbon atoms afld & number of hal ogen atonms up to
t he perhalo | evel , cycloal kyi of 3-12 carbon atons, heterocycl oal kyl of
4-7 carbon atons and 1- 3 heteroatons sel ected fromthe group consi sting of

N, S and 0, al kepyl I f ar bon
atons and cont ai nlkf&% %’gféj%gs P%bﬁa%@%¢£%%%%tﬂ gf%‘ ; Gis

sel ected fromthaagadmg,mmmguoﬁg-mﬁoydmandmnﬂzyMgmm | e, hal ogen,
OH, OR4 =0, alkyl of 1-4 carbon atons, al kenyl of 1-4 carbon atons,

cycl oal kyi  oft 3-7 carbon atons, hetentycl oai kyl of 3-5 carbon atons and
1-3 heteroatons selected fromthe group consisting of N, 0, and s,

cycl oal kenyl of i&d-5 carbon atons, heterocycl oal kenyl of 4-6 carbon atoms
and 1-3 heteroatons sel ected fromthe group consisting of N, 0, and S,
CQ02R4, C(O) N(KS)(R6), aryl of 6-10 carbon atons, hete roaryl of 3-9 carbon
atons and 1- 3 heteroatons sel ect ed fromthe group consisting of N 0, and

s, S(p), R, SCBB%els&eﬁﬁEﬁ&m( i @hsistitg o f@;CIOE‘d&rHoh%Bnis,h&l
consi sting of al kﬁ] (g 4 car bon at hal oal kyl  of car bon atons and
a number of hal o§khl @P#@P@W@PS“P%WMEV@J 3-6

car bon atons, andjfdmjlﬁ@ypj_pgb&y&nmh% M%@B re each
independently selected fromthe group consisti ﬂgﬁﬁ droa%ken ar?gi al kyl of
1-5 carbon atorrs?hﬂﬁo%ﬂl“dmdﬁ‘omthegmup%nﬂSﬁDgOfN S and O, alkenyl of 2-

10 carbon atoms, cycloalkenyl of 5-12 carbon atoms and containing 1-3 rings,

and alkynyl of 3-10 carbon atoms;

G
1s selected from the group consisting of hydrogen, nitro, nitrile, halogen, OFH,
OR, =0, alkyl of 1-4 catbon atoms, alkenyl of 1-4 carbon atoms, cycloalkyl
of 3-7 carbon atoms, heterocycloalkyl of 3-5 carbon atoms and 1-3
heteroatoms selected from the group consisting of N, O, and S, cycloalkenyl
of 5-7 carbon atoms, heterocycloalkenyl of 4-6 carbon atoms and 1-3
heteroatoms selected from the group consisting of N, O, and S, CO,;R?,
C(O)N(R’)R®), aryl of 6-10 carbon atoms, heteroaryl of 3-9 carbon atoms and
1 -3 heteroatoms selected from the group consisting of N, O, and S, S(O),R’,
SOsR’, and SONRIHRS);

R*
is selected from the group consisting of alkyl of 1-4 carbon atoms, haloalkyl
of 1-4 carbon atoms and a number of halogen atoms up to the perhalo level,
cycloalkyl of 3-6 carbon atoms, and halocycloalkyl of 3-6 catbon atoms;

R®and R®
are each independently selected from the group consisting ofhydrogen and
alkyl of 1-5 carbon atoms;

R’
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WO 02/20526 | I"1L1L Ittt +—tt—t+t 1 PCT/US01/ 27007 CL MSis
sel ected fromthe group copgku i of 1-5 carbon atons, SQO2F,
CHO, OH, nWQ 2056t ri| e, hm"&mnmmum de, : O C( R8)PETUSWZHNQHC( O ,

t he carbon at ons bei ng connecte t positions on R, and C(O) CA,

t he carbonyl carbon and the ring carbon ortho to the carbonyl carbon. being
connected to adj acent positions on R R8 is selected fromthe group

consi sting of hy @&:sﬁhﬁ% L yis a2 g
is 0-4, with theﬁrexcgﬁﬂl on of haﬁogen bfﬂ&’mfﬂsc%@rp oye%%b to the
perhal o | evel mintammehﬂl@ehsO@Fxﬂ-omde,D- RO COMERP), al kenyl

Efsl'cirﬁiﬁb"&m ol AR el cofiect by KA boPon S RICOIGHET 2 ony

of 4-6 carbon athﬁm;bonﬂmarb@nandfhemgbmbumwﬂhﬂalthmﬂmnﬂad@bonﬂbbhgi tuents of.
hal ogen up to the perhalo Jlevel: .and n Gis aryl or heteroaryl, then G
optional ly may b%&ﬁ@ﬁﬁ#ﬁﬁgﬂﬁ@?ﬁ ts independently selected from the
group consistiry of alkyl of 1-4 carbon atons and hal ogen, the nunber of
sai d secondary subsji nts. being up,to 3 for alkyl noieties, and up to

t he perhal o IeveP“Pnga fhe grown pepsising effydrogen. hajogen andeallel of bden at om and

carbon atom to Waisbn bbmks attached, a polycyclic ring structure of
containing 3-4 rings, wherein each ring contains 3-8 carbon atons and may

optionally be Bubstituted with one or nore- of alkyl of 1-6 carbon atons or |

al kenyl of 2 6 cggdggns atons; and pharmaceutically acceptable salts
t her eof . ' -
g

is 0-4, with the exception of halogen, which may be employed up to the

pethalo level; | - :
provided that when G is alkyl of 1-4 carbon atoms, alkenyl of 1-4 carbon
atoms, cycloalkyl of 3-7 carbon atoins, heterbdycloa]kyi of 3-5 carbon
atoms, cycloalkenyl of 5-7 carbon atomé, or h’etéroojcloalkenyl of4-6

halogen up fo th_e; perhalo lev___el, and when G is aryl or heteroaryl, theii G
optionally may bear secondary sﬁbstitu_ents independently selected from
the group conisisting of alkyl of 1-4 carbon atoms and halogen, the number
of said secondary substituents being up to 3 for alkyl moieties, and up to
the perhalo level for halogen;

forins, together with the nitrogen atom and carbon atom to wl;_ich itis

~ attached, a polycyclic ring structure of cqntaiﬁ_in_g 3-4 rmgs,wherem each ring
contains 3-8 carbon atoms and may optibna]ly be substituted with one or more
of alkyl of 1-6 carbon atoms or alkenyl of 2-6 carbons atorns;

and pharmaceutically acceptable salts thereof.

12.  The compound of claim 11, wherein
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12. The conmpound of claim 11, wherein 99 H R WO 02/20526 PCT/ US01/ 27007 |
11112112 2ifti i Jdfthiir2Jdrttillifll L Sis selected fromthe group
consi sti ngWeX0280526 of 6-12 carbon atons and heteroaryl RET/BOLZT0&7ar bon
atonms and 1-3 heteroatons s llm' mngmgroup consisting of N, S and
O; Tis selected fromthe gx-i ! E pf hydrogen, al kyl of 1-4 carbon
atons, hal ogen, hal osi kyl of* 1¢4 tarort atons and 1-3 halo atons, nitro,
and nitrile, gtis 1-3; k.2 is selected fromthe group consisting of alkyl
of 2-10 carbon atons, hal oal kyl of 1-10 carbon atons and a nunber of

hal ogen atons up; %&{;&&ﬁ%&] | & iiﬁé:&n% 19/ darifdh aim2n§ 27 PON at ons,
het er ocycl oai ky|1stg§e -7 car tons a 8?{@%6&% eroétaom;?alslél ected fromthe
group consi st i ngheéroddyl of 2akiccarbon atoksnnd 1-3 framdieesgromgy cl oal kenyl
of 5-12 carbon atons.an ntaiyying 1-3 rings, and al kynyl of 3-10 carbon
atons; Gis sel e‘&n@ﬁmfgr(%#’gr@gggoup consi sting of hydrogen, hal ogen, nitro,
nitrile, OH, 4, al kyl of 1-4 carbon atons, al kenyl of 1-4 carbon atons,
cycl oal kyl of 3- 7 carbon atons, cycloal kenyl of 5-7 carbon atoms, CO2R 4,

aryl of 6-10 carpq ns,. and het eroar f 3- a n atons and 1- 3

het er oat ons sel e’étsgﬁct%%?wmelﬁo@rcﬂﬂ%s%ﬁﬁl@??%%Y?Rﬁp‘g,"ar PREWRMSR, s

sel ected from t hikalgges, HaloaRkyBofI4 Bibdf atcthkand 198 halo doRsnley) add @ifs; hal oal kyl
1

is 1-3;

R>
is selected from the group consisting of alkyl of 2-10 carbon atoms, haloalkyl
of 1-10 carbon atoms and a number of halogen atoms up to the perhalo level,
cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 4-7 carbon atoms and 1-
3 heteroatoms selected from the group consisting of N, S and O, alkenyl of 2-

10 carbon atoms, cycloalkeny! of 5-12 carbon atoms and containing 1-3 rings,
and alkynyl of 3-10 catbon atoms;

G
is selected from the group consisting of hydrogen, halogen, nitro, nittile, OH,
OR’, alkyl of 1-4 carbon atoms, alkenyl of 1-4 carbon atoms, cycloalkyl of 3-
7 carbon atoms, cycloalkenyl of 5-7 carbon atoras, CO,R?, aryl of 6-10 catbon
atoms, and heteroaryl of 3-9 carbon atoms and 1 - 3 heteroatoms selected from
the group consisting of N, O, and S;

R
is selected from the group consisting of alkyl of 1-4 carbon atoms, haloalkyl
of 1-4 carbon atoms and a number of halogen atoms up to the perhalo level,
cycloalkyl of 3-6 carbon atoms, and halocycloalkyl of 3-6 carbon atoms;

is 0-4, with the exception of halogen, which may be employed up to the
pethalo level_;
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of 1-4 carbon atons and a nunber of hal ogen atons up to the perhalo |evel,
cycl oal kyl of 3-6 carbon ﬁlmr"mmn I cl oal kyl of 3-6 carbon atons; g
is 0-4, w tWOMHMSxceptio | Hﬂmﬁﬂlch may be enpl ACIASAH2MY t he
perhal o | evel ; 100 WO 02/2b5%%6 |- & [s1 41 111111111 PCT/ US01/ 27007

provi ded that when Gis alkyl of 1-4 carbon atons, al kenyl of 1-4 carbon
atons, cycloal kyl of 3-7 carbon atons, heterocycloal kyl of 3-5 carbon

atons, cycl oal kenyl%g{,,-d Ela'tcﬁlﬁe.lﬂ -gj]@m 31 66 Likendl Iig 4- 6
carbon atons, then opﬁonal y%rrlgy earl-gg%rgﬁ%-ary.’ég’ﬁgﬂﬁ% S E)‘f hal ogen

up to tth perhalbo_ Im,wdndm&&@aﬂmnams?hﬂtammﬁa&afgﬁ&éfmgf )

optionally nmay bear t s i ndependen S t rom the

group consi sting ofa%W?igﬁé?%ﬁ%m%ﬁ%ﬁc&mﬁtﬁg unmber  of

sai d secondary substartioneidnss, theh Gooptiondlly n2ay tear Rtdndarysabstitieas.ofand up to

t he .perhal o | evel f.or hal ogen; f.orns, t ther with the nitrogen atom and

carbon atomto whi J@?@Pﬁ@??é@ﬂ@iﬁ%%ﬁ%ﬁ@ﬁh&%&& of

contai ni ng 3-4 ri nggptiowdl .ﬁ&fb&ﬁ&boﬂdaﬁ&ub%&iiﬂ&géi&nﬁﬁ&%&d% and may
| of al ky

optionally be substituted with one or: nore | of 1-6_ carbon atons or

al kenyl of 2-6 car Hon2wuBsensisipgotAlen of bédratben pioms sed balegem) e sainbe t her eof .
13. The conpound of41GLgis mﬁ’%%‘“%ﬁ&@’[ﬂgf%l 'Jigﬁéﬁaﬁnﬁ%gt@tom; R2

is selected fromthe group cohsisting carbon atons,
hal oal | cyl of 1-10henethda leyebieshalegenn nunber of hal ogen atons up to the

perhal o | evel, x cycl oal kyl Of 3-12 carbon atons, heterocycloal kyl of 4-7

" carbon atons and 1-

forms, together with the nitrogen atom and carbon atom to which itis
attached, a polycyclic ring structure of containing 3-4 rings, wherein each ring
contains 3-8 carbon atoms and may optionally be substituted with one or more
of alkyl of 1-6 carbon atoms or alkenyl of 2-6 carbon amm;

and pharmaceutically é.c_éeptable salts thereof.

13.  The compound of claim 12, wherein

Rl
is aryl of 6-1;2 carbon atoms;

i o _
is selected from the group consisting of alkyl of 2-10 carbon atoms, haloalkyl
of 1-10 carbon atoms and a number of halogen atoms up to the pethalo level,
cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 4-7 catbon atoms and 1-
3 heteroatoms selected from the group consisting of N, S and O, alkenyl of 2-
10 carbon atoms, cycloalkenyl of 5-12 carbon atoms and containing 1-3 rings,
and alkynyl of 3-10 carbon atoms; - | ' - .

is hydrogen;
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3 heteroatons selected fromthe group consisting of N, S and 0, al kenyl of
2- 10 carbon atons, cycloal kenyl of 5-12 carbon atons and containing 1-3

rings, anWoRrReR§l of 3-10 car bon atons, G 15 hydr ogen;PCREBIHTAMNO
02120526 PCTNSOL/ 27007 8 is 8

[ ed fromthe group consisting
of hydrogen, alkyl of 1-4 car (Ml W m en, haioal kyl of 1-4 carbon
atons and 1-3 halo atons, nitrao, an Lnl risl ex is 1-2; Xis +CO and
pharmaceutically acceptable salts thereof 14. The conmpound of claim 11,
selected fromThe group consisting of 102 WD 02/20526 11111111 111111 IH |
100 T 1 T I I B o 0_fCT/USC]/Z?OO? NO2 NO2 CNipip NNNN CN N2 N2 d
FBC-NNN NN

T

is gelected from the group consisting of hydrogen, alkyl of 1-4 carbon atoms,
halogen, haloalkyl of 1-4 carbon aforns and 1-3 halo atoms, nitro, and nitrile;

is 1-2;

is

Ot

and pharmaceutically acceptable salts thereof,

14.  The compound of claim 11, selected from the group consisting of:
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N2 NN ~''' racemate and and -pharmaceutical ly .
acceptabl e salts thereof !@Lm ’IHMmt he formula (Il) -R13~")r ie
RIN\ R15  WYEQ /3952603 WO 02/ 007 c ~ p sPRIASHK27887 ect ed

fromthe group consisting of aryl of 6-12 carbon atons and 4- pyridyl R14
is selected fromthe group consisting of aryl of: 6-12 carbon atons,
heteroaryl of 2-11 carbon atons and 1-3 heteroatons selected. fromthe
group consisting of N, 6 and 0,.a|ky|<ﬁ'ﬁ010 carbon atons, cycloal kyl of
3-12 carbon atons % 6cyc|oa|ky| of =4¢7 "car bon at ons and 1- #N

het er oat ons al kenyl of
provi so

he
te m t he
oal ken

¢ ting of N
arbon ato

that said c i s mong-C) =Nand Rx7 R's, ed fromthe
group consi sTiNg of hydrogen nitrite, alkyl P carbon at ons,
hal ogen, hal oal'kyi of 1-6 carbgn ons and a numnber of h'nalogen atons up to
the perhal o' , aryl of 6- arbon at ons, and hetﬁéoaryl of 2-11
carbon atons and 1-3 heteroato selected fromthe grotip consisting of N, S
and 0, with the proviso that when R 3 is aryl of 6-12 carbon

| NO

NO, - 2
()
=N

NO,

B3

N
.~ . racemate and
optical isomers

and phannaceuticallj? acceptable salts thereof.
15. A compound of the formula (IT)

wherein
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atons, at l|least one of T 4 i —mrtrite, trifluoromethyl or hal ogen, or
may form together with a cagbhan. nt to a carbon atomto which it
is attacheWO®20%6ed ring o m's and 4-14 isaivesgwerost ons; t'

is 1-5; R37 is selected frol} aup scomsi sting of al kyl of 1-10 carbon

atons and Aenyl of 2-10 carbon atons; R 8 104 1'!'hilt2 Frrreerrrrradie/e/d
WO 02/ 20526 111 1 PCT/ USO1/ 27007 Mg ,~ is selected fromthe group
consisting of gasyl of 6-12 carbon atons, heteroaryl of 2-11 carbon atomns
and. | 3 heteroatons selected fromthe group consisting of N, S and O,

cycl oal kyl of 3-: [p%g} Q MH‘% K f 4-7 carbon atons and
1-3 heteroatons Is%flg%%e ?%Br#@ﬁ’e grou %?:‘%‘JP@&S@# o) b N 4'and 0, and
cycl oal kenyl of pyldglhicarbon atons; R's and R16 (i) are each independently
selected fromthe group consisting of hydrogen, aryl of 6-12. carbon

atons, hetero@&¥I| of 2-11 carbon atons and 1-3 heteroatons sel ected from
the group consisting of N, S and O, alkyl of 1-10 carbon atons, cycl oal kyl

of 3-12 carbon afsaedectediiims teqyeipeahdisting of ardt of 658 dafidn aloRi¥Bhebedbhryl- 3

het er oat ons sel ected fromthe group consisting of N S and 0, al kenyl of

2-10 car bon atoﬂé%&%?%@alﬁf%@q@wwm%wamo, such

that the total FEN{ERnd mmmm&%aa%n&cioamﬁmﬂgar&ﬂ% 6 is greater
j oi er wt

than or equal to 9, ora&ivg are joined. to.form “toget t he nitrogen
atom to which t hesjeragyeloalighof dricestbon atpng and diddieteroatanmpelooted &bmithey 4- 7 car bon

atoms and 1-2  Nghfy oAk itN, SGhe®, Lt 1210608 SIS bRidafinfilor™ S and
’ 5-12 carbon atoms, with the proviso that said cycloalkenyl is mono-cyclic,

and RV-R";

is selected from the group consisting of hydrogen, nitro, nitrile, alkyl of 1-6
carbon atoms, halogen, haloalkyl of 1-6 carbon atoms and a number of
halogen atoms up to the perhalo level, aryl of 6-12 carbon atoms, and
heteroaryl 0f2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O, with the proviso that when R® is aryl of 6-12 catbon
atoms, at least one of T' is nitro, nitrile, trifflucromethyl or halogen, or

may form, together with a carbon atom adjacent to a carbon atom to which it
is attached, a fused ring of 6-9 catbon atoms and 4-14 hydrogen atoms;

is 1-5;

RI?
is selected from the group consisting of alkyl of 1-10 catbon atoms and
dlkenyl of 2-10 carbon atoms;

R18
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when R1L s and R16 forma nor t her vmththe nitrogen atom
t o which t NeQ0220826at t ached, sal ing is. sulPCHMUSOY2980%0 t h at
| east one of R2' and e; R19 is sel ect &d fromthe group consisting of alkyl
of 1-10 carbon atons, cycloal kyl of 3-12 carbon atons, heterocycl oal kyl of
4-7 carbon atons and 1-3 heteroatom; sel ected fromthe group consi sting of

N, S and 0, al kefydeleSifd ng 2 carbon
at oms: R0’ 105 W5 o) SOLTs Bifine B CshafkAd S arfIV SN TatOn 4B, hetrogiyt 2 ©3(

sel ected fromt hef%-dbawb%mmy-ﬁtﬁwmm@ﬁymw_mm@mh@n at ons,
het eroaryl - of 2- C %;ﬂigﬁ Ay 3.ahet at g | ecke romthe group
consi sting of N, g’é"a%'?‘g& yCl 0 % ﬂzo%‘@%&_ilﬁcﬁ%woﬂ%?erocycl oal kyl
of 4-7 carbon at ombomatoms el hahetermatonmseloctbdfrbmdhd gronp cdnSisugvfAN,SNnsi st i ng
of N, S and O, al on atons, and R23 R2, with the
proviso that Wneﬁ“‘ké lﬁf’%‘ﬂ%‘ﬁﬁ‘ﬁ%ﬁ#@% @ PPMY s and R 6 can be R 9-R2; R23
is selected frg gmgroup consisting of aryl .of 6-12 carbon atonms and

het er oaryl of ar bon at ons and 1-3 heteroatons selected fromthe group

consi sting of N, and O; Rz~|s ed fromthe I sting of

hydr ogen, hal ogea) ni feiepeR ﬁlﬁpﬂl ei‘i?fedéﬁm@eﬁﬁ’ ’b@?‘i‘“&f’ ms, and

hal oal kyl of 1-6 carb?u,@é R{f@ﬂg—&ﬂ}%ﬁhﬁ,@t -AINchBRA: ?at(ﬁﬁs) are each
e from m? hy

i ndependent |y sel ect e group conS|st|ng drogen, hal oal kyl of
1-10 carbon at ons andad{ I eleciefbliom thegraun gongi SawdQ | evel

al kyl of 1-10 car bon ﬁkﬁrﬁil ﬁféé)cboﬁfatoﬁls, cycloalkyl of 3-12 catbon atoms,
heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected
from the group consisting of N, S and O, alkenyl of 2-10 catbon
atoms, cycloaikenyl of 5-12 carbon atoms, and R*-R?, such that the
total number of non—hydrogen atoms in R14 R and R is greater than
or equal to 9, or

ring may optionally be substl m with e R22, with the proviso ¢that

@)  arejoined to form, together with the nitrogen atom to which they sre
' attached, a 5-8 membered ring containing 4-7 catbon atoms and 1-2
heteroatoms selected from the group consisting of N, S and O, which
 ring may optionally be substituted with R%! and R, with the proviso
that when R® and R’ form a morpholine ring together with the
nitrogen atoxh_ to which they are attached, said morpholine ring is
substituted w1th at least one of R and R%;
RY

is selected from the group consisting of alkyl of 1-10 carbon atoms, cycloalkyl

of 3-12 carbon atoms, heterocycloalkyl of 4-7 carbon atoms and 1-3

heteroatoms selected from the group consisting of N, S and O, alkenyl of2-10

carbon atoms, and cycloalkeny! of 5-12 carbon atoms;
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12 carbon atons, heteroaryl of 2-1I1 carbon atonms and 1-3 heteroatons

sel ected fromthe group consi 5 g 1 gt O, and benzi m dazol i none,
or (ii) eaoWoixw&sendent|y foimm&ujﬂmmh t he car-beCE/B300RT0H|) acent to
the carbon atomto which it is*attache®® & tfused ring of 3-6 carbon atons
and 4-10 hydrogen atons, or (iii) R2' is selected fromthe group consisting

hydrogen, hal oal kyl of 1-10 carbon atons and a nunber of hal ogen atons up
to the perhalo | Jrgi - ar bon
atons, heter oary?y%! E?Jfﬁyc%g%%é a 8@%&@%@%2%&%&% etted from
the group consi disterogrybdf N11 Earbonchidins andd-Dissteroatirsseddcted diven the groap f or s,
02720526 1 11-1 {PHHE P e R0 7 Rekyt o7 33 Sebil Apiph FeRropodyty 1
attached, a fuse@faiTrgrboh afdnk afidI-DDbterafifs salbsted frdf Y6 R AsistRgONs; and
pharmaceutically acceg&flbl e salts_thereof  16. The cgg&pund of claim 15,
¥

wherein R 3 is s&fNebaw O grloakenydpbirh? emben aloms, godbR withthes- 12 car bon
atons and 4- pyri Sbtﬂtm]{{@%@zﬁ%ﬂmwsmpc&%ﬁl&’kmg of aryl of

6- 12 carbon atons, heteroary 11 carbon atoms an 3 hét er oat ons
sel ected from{#e group consisting of N, S and 0, alkyl of 1-10 carbon
atons, cycloal kyl of 3-12 carbon atons, heterocycloal kyl of 4-7 carbon

atons and 1-3 het &%gﬁﬁmstﬁé g'm&ifg ‘fﬁaﬁ’ X %&ﬁéﬁ ing of N, S and
0, al kenyl of Z-ﬁecar on at o%é{,q?cyc % e )I/Pﬁ%?Q'Qagﬁ caér%{gn atons, with
t he proviso that hetstodryt 9£2-bheateomatonssandd rivhetarodtongs selected from the group

consisting of N, S and O;

R.M
is selected from the group consisting of hydrogen, halogen, nitrile, nitro, alkyl
of 1-10 carbon atoms, and haloalkyl of 1-6 carbon atoms and 1-3 halo atoms;

R¥ and RZ

() are each independently selected from the group consisting of
hydrogen, haloalkyl of 1-10 catbon atoms and a number of halogen
atoms up to the perhalo level, alkyl of 1-10 carbon atoms, aryl of 6-
12 carbon atoms, heteroaryl of 2-11 carbon atoms and 1-3
heteroatoms selected from the group consisting of N, S and O, and
benzimidazolinone, or

(i) each independently forms, together with the carbon atom adjacent to
the carbon atom to which it is attached, a fused ring of 3-6 carbon
atoms and 4-10 hydrogen atoms, or

(iii) R*is selected from the group consisting hydrogen, haloalkyl of 1-10
carbon atoms and a number of halogen atoms up to the perhalo level,
alkyl of 1-10 carbon a.toms, aryl of 6-12 carbon atonis, heferoaxyl of
2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, § and O, and benzimidazolinone and R% forms,
together with the carbon atom adjacent to the carbon atom to which
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and R 7-R18; is selected f'rmﬁ&guw;i\sLi ng of hydrogen, nitro,. .
nitrite, al k&/ of 1-6 carbo hal oge al oal kyl of 1-6 carbon atons
and a nunmbd¥0 B¥2053§5| ogen atongim rﬂﬂﬂ” | o | evel , RCEIUSO27@0712 car bon
atons, and heteroaryl of 2-1 ”Ed 1-3 heteroatons sel ected

Wi+t

fromthe group consisting of N, S and"0,s | the proviso that when R13 is
aryl of 6-12 carbon atons,: at least one of T' is nitro, nitrite,

trifluoronmethyl or hal ﬁ“"ﬁé‘w &ﬁﬁ@gg on atom
adj acent to a carbon a?gﬁno ?—gﬁ&f%inégsﬁgﬁrgc e aIYMfuse{il“vd?‘l?g]g of 6-9 -
carbon atons and 4-14 H@mﬂogen atons; V 107 HHM WD 02120526 PCT/ USO1127007
tijtiij Lss is 1-5; R11 is selected fromthe group consisting of alkyl
of 1-10 car bonandnhasmagentically acgepteblesalig theteofar bon atons; is sel ected from
the group consisting of aryl of 6-12 carbon atons, het eroaryl of 2-11
carbon atons and 1-3 heteroatons sel ected from’the group consisting of N,
S and 0, cycloal kyl of 3-12 carbon atons, heterocycl oal kyl of 4-7 carbon
“atonms andl % 3 'ﬁhft@mawomndétwherémomthe group consisting of N, S and
0, and cycl oal kenyl of 5-12 carbon atons; R 5 and R16 are each
i ndependent |y Bél ected fromthe group consi sting of hydrogen, aryl of 6-12
carbon atons, heteroaryl of 2-11 carbon atons and 1-3 heteroatons selected
fromthe group cisslested frgmdhe frouScensisting ofaril\of 661 cirbdf aaskadd-at ons,
cycl oal kyl of 3- 1@“ rbon atons, heterocycloal kyl of 4-7 carbon atons and
1- 3 heteroatons Ected fromthe group consisting of N, S and 0, al kenyl
of 2-

RM

is selected'ﬁqm the 'group consisting of aryl of 6-12 carBon atoms, heteroaryl
of 2-11 carbon atoms and 1-3 heteroatoms' selected from the group consisting
of N, S and O, alkyl of 1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms,
heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected from the
group consisting of N, S and O, alkenyl of 2-10 carbon atoms, cycloalkeﬁyl of
5-12 carbon atoms, with the proviso that said cycloalkenyl is mono-cychc,
and R" R

T
is selected from the group consisting of hydrogen, nitro, nitrile, alkyl of 1-6
carbon atoms, halogen, haloalkyl of 1-6 carbon atoms and a number of
halogen atoms up to the perhalo level, aryl of 6-12 carbon atoms, and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O, with the proviso that when R™ is aryl of 6-12 carbon
atoms, at least one of T’ is niﬁo, nitrile, trifluoromethyl or halogen, or

may form, together with a carbon atom adjacent to a carbon atom to which it
is attached, a fused ring of 6-9 carbon atoms and 4-14 hydrogen atoms;

tf
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10 carbon atons, cycloal kenyl of 5-12 carbon atons, and R 9-R20, such that
the total of atonms in RL, R5 and R16 is greater than or equal to 9, or
R19 is sel @ eR08260m t he group_consi-sting—of—atkyl of 1-BROEWIBWA? at ons,

cyel oal kyl of 3-12 carbon atong, SRl ShPekiy! of 4-7 carbon atonms and
1-3 heteroatons sel ected fromwﬂm U Al
of 2-10 carbon atons, and cycl ON

ging of N, S and 0, al kenyl

: carbon atons; R?0 is

sel ected fromth%lgg.oup consi sting of hydrogen, aryl of 6-12 carbon atons,
1

het er oaryl of 2- carbon atons and 1-3 heteroatons selected fromthe group

consisting of iz S and 0, cycloal kyl of 3-12 carbon atons, heterocycl oal kyl
of 4-7 carbon atons and 1-3 heteroatons selected fromthe group consisting

108 WO 02/ 20526 =, iz, I ~== |l s | i/ 27007 CL MS
of N, S and 0, ciscﬁe%glt{eigh?ltﬁ%&@?Em%%gﬁmﬂ%fr%él,ocamﬁd:‘ e -&ﬁg%th t he

provi so that wherlki®f of 2-10bahyt atoras)l y one of R15 and R16 can be R19- R20;
R23 is selected fromthe group consisting of aryl of 6-12 carbon atons and
heteroaryl of R¥11 carbon atons and 1-3 heteroatonms selected fromthe group
consisting of N, S and 0; R24 is selected fromthe group consisting ‘of

Eyflrolgﬁnl, h?l ogelis selecied fom, thé@bﬁpdconﬁbtk%olfagﬂoﬂ&lﬂc@wmd h@hﬁt%aryhnd .
al oal kyl of 1-6 rbon, atons a -3 halo atons;, a armaceutical ly
accept abl e sal tsofﬁ‘é?éﬂp‘?nwsﬁﬂﬁg%gﬁﬁﬂﬁﬁ’as Béwg‘am%ﬁ?p%msﬁng R13 is
sel _egt Ied ‘I;rl‘gmth%fH!S’H:E&G,CH?@!oﬁlkleﬁ?»quc&ibﬁha@fns,%eﬂe?oc?@ibﬁléﬁoﬂﬂ”ﬁ and 4-
ri ; _
Py Y carbon atoms and 1-3 heteroatoms selected from the group consisting of N, S
and O, and cycloalkenyl of 5-12 carbon atoms;

RY and R1¢

are each independently selected from the group consisting of hydrogen, aryl of
6-12 carbon atoms, heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms
selected from the group consisting of N, S and O, alkyl of 1-10 carbon atoms,
cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 4-7 catbon atoms and 1~
3 heteroatoms selected from the group consisting of N, S and O, alkenyl of 2-
10 carbon atoms, cycloalkenyl of 5-12 carbon atoms, and R>-R?, such that
the total of atoms in R™, R and R is greater than or equal to0 9, or

Rl9

is selected from the group consisting of alkyl of 1-10 carbon atoms, cycloalkyl
of 3-12 carbon atoms, heterocycloalkyl of 4-7 carbon atoms and 1-3
heteroatoms selected from the group cons1st1ng of N, S and O, alkenyl 0of 2-10
carbon atoms, and cycloalkenyl of 5-12 carbon atoms;

is selected from the group consisting of hydrogen, aryl of 6-12 carbon atoms,
heteroaryl of 2-11 catbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O, cycloalkyl of 3-12 carbon atoms, heterocycloalkyl
of 4-7 carbon atoms and 1-3 heteroatoms selected from the group consisting
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I's selected fromthe group consisting of aryl of 6-12 barbon at ons,
heteroaryl of 2-11 carbom atons and 1-3 heteroatons selected fromthe

- group conswotwRes26 of N, S “‘“U“M“H“MI 10 car bon atRERUSKESWODAl kyI of
3-12 carbon atons, het erogﬂ carbon atons and 1-3.

het er oat oms sel ected fromthe Srdup" cofisi Sti ng of N, S and. 0O, alkenyl of
2-10 carbon atons, cycl oaI kenyl of 5-12 carbon atom; vmth t he proviso

that said cyclo %&'ﬁﬁ cted fromthe
group consi sti ngdfli\f3 ni trd ng &?FA!E*”I%F&OM and ﬁ%gen t' 109
1.11191 WO 0212(edscibay wisol ia@bmﬂ,lqnlyonqofkﬁanﬂkficanbﬂé%kf“; C1 111 s
is 13, R17 is selected fromthe group consisting of alkyl of 1 10 car bon
atons and al Rﬁ,?‘lyl. of 2-10 carbon atons; R 8 is selected fromthe group
consisting of aryl of 6-12 carbon atons, heteroaryl of 2-11 carbon atons
and 1-3 heteroatissdemm&nbgrmohﬁsingruﬁmyldﬁﬁ}ﬂsarbmgatomﬁam S and 0, and

cycl oal kyl of .3- carb ndently -
selected fromt %2oﬂ H@%ﬁ“ﬁgd” %5?1“015*? %dﬁﬁﬁg?éf?bon at ons,
heteroaryl of 2- (Ebi;glﬁﬁ{gbﬁm 8taad®;and 1-3 heteroatons selected fromthe
group consisting of N, S and O, alkyl of 1-10 carbon atoms, cycloalkyl of
3-12 carbon atpdfs, heterocycl oal kyl of 4-7 carbon atons and 1- 3

het erroatons sel ected fromthe group consisting of N, S and 0, al kenyl of

2- . is selected from the group consisting of hydrogen, halogen, nitrile, nitro, alkyl
of 1-10 carbon atoms, andhaloa]kyl of 1-6 carbon atoms and 1-3 halo atoms;

and pharmaceutlcally acceptable salts thereof.

17.  The compound of claim 16, wherein

- Rl3 . .
is selected from the group consisting of aryl of 6-12-carbon atoms and 4-;
pyridyl;

RM
is selected from the group consisting of aryl of 6-12 carbon atomus, heteroaryl
of 2-11 catbon atoms and 1-3 heteroatoms selected from the group consisting
of N, S and O, alkyl of 1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms,
heta:ocycioalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected from the
group consisting of N, S and O, alkenyl of 2-10 carbon atoms, cycloalkenyl of
5-12 carbon atoms, with the proviso that said cycloa]kenyl is mono-cyclic,
and RV-R'S; .

TI

is selected from the group consisting of nitro, nitrile, tnﬂuoromethyl, and
halogen;
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10 carbon atoms, cycloal kenyl of 5-12 carbon. atoms, and R g-R20, such that
the total of atonms in Rd, R5 and Rib is greater than or.equal to 9; R g
I S sel ect ewdfma6826 he group ch f r om tREI/UPOULAB07CoNsSi St i ng

of alkyl of 1-10 carbon atons, m“mu -12 carbon atons, and

al kenyl of 2-10 carbon atons; “ﬂﬂ‘“\ﬂﬁ from the group consi st i ng of
hydr ogen, aryl of 6-12 carbon atons, Lhe'EeroaryI of. 2-11 carbon atons and
1- 3 het eroat ons %§I gcted fromthe group consisting of N, S and 0,

cycl oal kyl of 3- Carbon atonms, and ere, with the proviso that when e Is

phenyl, only of R5 and Rid can be Rig-R20; R23 110 WD 02/ 20526
111110111221117711112111111, 11 PCT/ US01/ 27007 M S is selected fromthe group

consi sting of ar r of 2:11 carbon
atons and 1-3 he%@?@%‘?‘gﬁé’é&e@b‘%&m"ﬁgﬂ& gﬁpﬁcglg’ﬂé @Hsﬁﬁdof N, S and O
R24 is sel ected fkeamlbfb1Qeabg at@ngi sting of hydrogen, halogen, nitrile,
nitro, alkyl of 1-10 carbon atons, and hal oal kyl of 1-6 carbon atons and

1-3 hal o atonsg® and pharnaceutically acceptable salts thereof. 18. The
compound of claim 17, wherein R 3 is aryl of 6-12 carbon atons; R4 is

sel ected from t hs sgleSPireats Sbip @n@étinglof bryDéf S1hronlabumi, Rét@oEryl het er oaryl
of 2-11 carbon atons. and 1-3 heteroatom; sel ect fromthe group consi sting

of N, S and 0, aPkdril epbop afemsand b e ST9PP SFBHRG ¢ hon
atoms, heter OCYEJN,%MO,QBdéycToaﬂ@!WIMa%,l heteroatoms sel ected

fromthe
R apd RS

are each independently selected from the group consisting of hydrogen, aryl of
6-12 carbon atoms, heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms
selected from the group consisting of N, S and O, alkyl of 1-10 carbon atoms,
cycloalkyl 0f3-12 carbon atoms, heterocycloalkyl of 4-7 carbon atoms and 1-
3 heteroatoms selected from the group consisting of N, S and O, alkenyl of 2-
10 carbon atoms, cycloalkenyl of 5-12 carbon atoms, and R™®-R%, such that
the total of atoms in R™, R" and R*® is greater than or.equal to 9;

R19

is selected from the group consisting of selected from the group consisting of
alkyl of 1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms, and alkenyl of
2-10 carbon atotns;

RZO

.is selected from the group consisting of hydrogen, aryl of 6-12 carbon atoms,

heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
cansisting of N, S and O, cycloalkyl of 3-12 carbon atoms, and R®-R*, with
the proviso that when R*” is phenyl, only one of R* and R'® can be R*-R¥
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group consisting of N, S &nel—g_a,l_keavl of 2-10 carbon atons, cycloal kenyl
of 5-12 carbon atons, .. t sai d cycl oal kenyl S '
mono- cycl i GVO 8349538 d Ri s Eiﬂﬂ ﬂ m t he group REOYESOB27087g Of

nitro, nitrile, trlfluororret » i's 1-3; R 7 is selected from
t he group consisting of alkyl of 1 10 carbon atons and al kenyl of 2-10
carbon atons; 111 HE WD 02120526 PCT/ USOL/ 27007 | ilill3 hu INITIII1hhlj]j

CfIt X R-$S 1 s s@leRiclel @gﬁ?ﬁﬁ ﬂ%ﬁ qf%l 6- 12 carbon
atons, heteroaryl eof -11 carboh atons g 1&% ll?et eroat ons éel ected from
t he group consi sﬂlptﬁ@”ﬁﬁfﬁéllsarhm&mm-ﬁhetbmmmelem&ﬁdﬂthmw at ons;

R 5 and RZ6 are ?E&E&"@ y sel ected fromthe group consisting of
‘hydr ogen, aryl cat bon at cycl oal kyl of 3-12 carbon atons,

al kenyl of 2-1Qaucarbon atons, and R19 R2, such that the total of atons in
Rio, R5 and bis greater. than or equal t09 Rr9is al kyl of 1-10
car bon at ons; | cted fromthe stln f .hyd aryl
of 6-12 carbon a @8&4‘0%9?“%‘1’“39“%%18’3? ﬂ@ é‘h@?eroatons
sel ect ed fromthef@-ﬂOuarbomﬂﬁms,ﬁndhaoﬁlkny,l-ﬁ:aﬁjbda&méﬁﬁﬁ'l%ﬂw&oﬂﬁ 3-12

carbon atons, and R23-R24, wWwth
and pharmaceutlcally acceptable salts thereof

18.  The compound of claim 17, wherein

RB
is aryl of 6-12 carbon atoms;

R14 . :
is selec_ted from the group consisting of aryl of 6-12 carbon atoms, heteroaryl
of 2-11 carbon-atoms and 1-3 heteroatoms selected from the group consisting
of N, S and O, alkyl of 1-10 carbon atoms, cycloalkyl of 3-12 carbon atoiﬁs,
heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected from the
group consisting of N, S and O, alkenyl of 2-10 carbon atoms, cycloalkenyl of

5-12 carbon atoms, with the proviso that said cycloa]kenyl is mono-cyclic,
and R17 R18

is selected from the group eons1stmg of nitro, nitrile, trifluoromethyl and
halogen;

is selected from the group consisting of alkyl of 1-10 carbon atoms and
alkenyl of 2-10 carbon atoms;
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| Ml



the proviso that when e is phenyl, only one of RI5 and Rib can be R 9-R2;
Rea is selected fromthe group consisting of aryl of 6-12 carbon atons and
het er oar y| wafo22e5284 car bon atons and 1-3 het eroat ons sel ectramgof/z7oem t he gr oup
consisting of N, S and O; mﬁm ﬂﬂum mn)mthe group consi sting of

hydr ogen, hal ogen, nitrile, i R MRl1-10 carbon atons, and

hal oal kyl of 1-6 carbon atons *and 1*3 hal®o atoms; and phar maceutical |y
accept abl e salgis thereof. 19. The conpound of claim 16, selected fromthe
group consistithg of- 112 WD 02/20526 | ILILELE LI ErE 11 PCT/US0L1/ 27007 1 C

COrirrrernenntt, \,NO2 NO2 "*" ... . ... "-r ~NNN.JV NN N2 NO2

NO2 N NN NN NSMgWB@WW#W@%@M@ma% i cal

:\ISO&erNs NOZ |/ &f INORcatBun aldiis Md LI hebirdatdme selecti@Fomh the Hodp sonbleling Q / N N N
of N, S and O, and cycloalkyl of 3-12 carbon atoms;

Rls and R15

are each independently selected from the group consisting of hydrogen, aryl of
6-12 carbon atoms, cycloalkyl of 3-12 carbon atoms, alkenyl of 2-10 carbon
atoms, and R™-R™, such that the total of atoms in R, R' and R'® is greater
than or equal to 9; |

R19
is alkyl of 1-10 carbon atoms;

RZO
is selected from the group consisting of hydrogen, aryl of 6-12 carbon atoms,
heteroaryl of 2-11 carbon atoms and 1-3 beteroatoms selected from the group

consisting of N, S and O, cycloalkyl of 3~12 carbon atoms, and R*2-R*, with
the proviso that when R* is phenyl, only one of R*® and RS can be R¥-R%;

RZ
is selected from the group consisting of aryl of 6-12 carbon atoms and

heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
congisting of N, S and O;

R24

is selected from the group consisting of hydrogen, halogen, nitrile, nitro, alkyl
of 1-10 carbon atoms, and haloalkyl of 1-6 carbon atoms and 1-3 halo atoms;

and pharmaceutically acceptable salts thereof,

19.  The compound of claim 16, selected from the group consisting of:

112



6 \l / NO N02 1\ N2 y 2 N NN NN IT3 =W 02/ 20526 PCT/ U501127007 -

NO2 NO2 NO2 NNNN-rNN\M N and pharnmaceutically
accept abl e‘!fﬁl“%’%%%ﬂﬁereof 20. T ﬂmm”""mmil m 15, WROTEAIS2M i s
sel ected fromthe group consistihg ‘f tar$l ®f ©-12 carbon atons and 4-

p3ridyl; R14 is selected fromthe group consisting of aryl of 6-12 carbon
at ons, heteroaryl of 2-11 carbon atons and. 1-3 heteroatons selected from

the group consisting of N, S and 0, alkyl of 1-10 carbon atons, _cycl oal kyl
of 3-12 carbon atons, of .4- fg,arbon atons and 1 3

Rogpcycl oal kyl ]
het er oat ons sel ected f the group dons ng of N, S and O, ~al k& NQaf
C | kenyl ¥ on ‘at ons, th the p SO

2-10 carbon '

that said cycl oal ke yI s nono- cycl ilc, R1? R 8; T, sNaI ¥ from
t he group consistiyig of hydrogen, nit%It{, nitrile, alkyl 1k6_- cartbon
atons, hal ogen, hal.oal kyl of 1-6 carben atons and a nunber of [11

02/ 20526 IIIIIIII|hIIIIIIJIIIIjiiiii PCTNS01/ 27007

VLIQ Q Yi Q

racemate
and optical
isomers

91? 9@ Racadl

' NO, /\/\N\/QN .Noz_/'\/_\N\A(N__ NO,
W%Q “ad “ad
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5 hal ogen at ons up to the perhalo rever;—aryl of 6-12 carbon atons, and

het eroaryl of 2-11 carbon eroatom; sel ected fromthe group
consi st i ngwarp2i¥p526 and O, mnlum, m’g t hat when R1PCTASAVIM0Tf 6-12
carbon atons, at |east one 6f T 4Sun nitrile, trifluoromethyl or

hal ogen, or T may form together with a carbon atom adjacent to a carbon
atomto which it 1is attached, a fused ring of 6-9 carbon atons and 4- 14

hydr ogen at ons; |s 1-5; 17 is selecte gem the group conS| st of al kyl

of 1-10 car bon Ikenyl 'f’bon atoms se ect ed

fromthe gro ng of a car bon ryl of 6-11

car bon atgﬁg/é’g et er oat m;NseI“bct d fromthejgr ongi sting of N,
cy I kyI g;ﬁ

S and 0O f 3-6 carb at ons, heterocycl kyl of 3-6 carbon,
atons and 1-3 heteroatons sel ed fromthe group copsisting of N, S and 0,
cycl oal kenyLAQf 3-6 carbon atoms, and heterocycl oal kenyl of 3-6 carbon
atons and 1-3 heteroatons selected fromthe group consisting of N, S and
O; R5 and Rb are joined to form together with the nitrogen atomto which
they are attached, a 5-8 nenbered ring contai ning 4-7 cgrbon atons and 1-2
heteroatons selgrt ed frggthe grouR/consistmamg of N, S
al

0, V\hi@} ring
may be su ituted @ and Rte the proviso that @ and R16
forma R EAg toge n|troge wizch they are

attached, sai phpline r|n IS substltuted vvlth at feast gqne of Ral and
Rte; RzZi and 5 13EIf~ Wc) 0 526 PCTNSO | 270

and pharmaceutically acceptable salts thereof.

20.  The compound of claim 15, wherein

Rl3
is selected from the group consisting of aryl of 6-12 carbon atoms and 4-
pyridyl;

Rl4
is selected from the group consisting of aryl of 6-12 catbon atoms, heteroa;yl
of 2-11 carbon atoms and 1-3 heteroatoms selected from the group consisting
of N, S and O, alkyl of 1-10 catbon atoms, cycloalkyl of 3-12 carbon atoms,
heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected from the
group consisting of N, 8 and O, alkenyl of 2-10 carbon atoms, cycloalkenyl of
5-12 carbon atoms, with the proviso that said cycloalkenyl is mono-cyclic,
and RV7-R™;

TI
is selected from the group consisting of hydrogen, nitro, nitrile, alkyl of 1-6
carbon atoms, halogen, haloalkyl of 1-6 carbon atoms and a number of
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s {Y' are each independen the group consisting of

to t he perwabz2ds2s/el , al ky atons, aryl GICTHSIR2700Ar bon
atons, heteroaryl oft 11 ca¥ -3 het eroatons selected from
the group consisting of N, S and O, and ber ni dazol i none, or (ii) each

i ndependently forms, together with the carbon atom adJ acent to the carbon

atom to which ity aftd OB and 4-10
hydr ogen at ons, or@fe %ggg%thgp&uﬁect Q&%gfrg &e group éonS| sting

hydr ogen, hal oalhetetoamylofzalo carben bioms ahd 18 heterbatonms seleeted fibmithé grigem at ons up
to the perhalo IeveI car bo t of. 12 carbon

at ons, heteroar ﬁn§ ilﬁg@ﬁ‘?bowné m@%ﬁ@%&ﬂg}%ﬁﬂﬁéq&m ected from
the group consi Skitifl afinsMat 1SsBRE 08T BRdrd) hilild AGGhér0RBEYPRhaB3dn, bPT M5,
together with the carbon atom adj acent to the carbon atomto which it is
attached, a fysed ring of 3-6 carbon atons and 4-10 hydrogen atons, and
phar maceut i cal | y acceptable salts thereof. 21. The corrpound accor di ng to

| ai m 20, wher ei | of
clalm 20, wnhereif, aﬁgﬁ, pyr}rfgﬁta%%bfoﬁw gﬂt%'Q W nRh 2 Y! o

6-12 carbon atons 0TS sefected f ron1 e group consisting
of aryl of 6-12 isattdshed, ammg]ef@?@abgnatomsamlﬂ%ﬂhmmm and 1-3
het er oat ons sel ected fromthe group consisting ofN, S and 0, al kyl of 1-10
carbon atons, tcycl oal kyl of 3-12 carbon atons, . heterocycl oal kyl of 4-7
carbon atons and 1-3 hete roatons selected fromthe group consisting of N,
S and 0, al kenylis®45; 2- 10 carbon at ons, cycl oal kenyl of 116 WO 020526
11111111 IIiIIk7IIIII LIEEr 1 1l PCT/USOL/ 27007

R :

hydr ogen, hal oal kyl of 1- 1 m%atom; and a nunber of halogen atons up

is selected from the grotip consisting of alkyl of 1-10 carbon atoms and
alkeny! of 2-10 carbon atoms;

RIS

is selected from the group consisting of aryl of 6-12 carbon atoms, heteroaryl
of 6-11 carbon atoms and 1-3 heteroatoms selected from the group cons1stmg
of N, S and O, cycloalkyl of 3-6 carbon atoms, heferocyclba]kyl of 3-6 éar‘bon.
" atoms and 1-3 heteroatoms selected from tﬁe group oonSisﬁng of N, S and O,
cycloalkenyl of 3-6 carbon atoms, ahd heterocycloalkeny! of 3-6 carbon atoms
and 1-3 heteroatoms selected from the group consisting of N, S and O;

R" and Rxs
are joined to form, together with the nitrogen atom to which they are attached,
a 5-8 membered ring containing 4-7 carbon atoms and 1-2 heteroatoms
selected from the group consmhng of'N, S and O, which ring may be .
substituted with R*! and R?2, with the proviso that when R* and R' form a
‘morpholine ring together with the nitrogen atom to which they are attached,
said morpholine ring is substituted with at least one of R* and R%;

R* and R®
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t hat said cycl oal kenyl is nono-cyclic,
Isting of nitro, nitrite,
gﬁ’ I S sel ect eRCT/USIMRTONE gr oup

|

6-12 carbon atons, wth the
and RL17 Rs; T, is selected fyrom.t.he
trifluoromW®y2205¢d hal ogen; |] i
consisting of allcyl of 1-10 ‘¢HARON al kenyl of 2-10 carbon
atons; R18 is selected fromthe grobp Eons ng of aryl of.6-12 carbon
atons, heteroaryl of 2-11 carbon atons and 1-3 heteroatons selected from

t he group consi s mrﬁp@ﬁgmgr ﬁxﬁhggl r.bon at ons,

het er ocycl oal kyI 451?739,&’1 Carbon d: onE an %ﬁg%wsel ected from

}:\yhg grguglgonsi sti ng h;fdrﬁgen,&alw]kgﬂdﬂ H]ﬁﬂmymtmlahéanhmbért oﬂ)‘hﬂtageﬁa[ bo\rllmatﬁrrs;
an are joine r i trogen m.to ic

they are attached, g‘g “%g’ﬁg‘le?%ﬁﬁ‘? eﬁé’ g? ﬂsﬁﬁ raﬁgﬁ?é't%ns and 1-2

het er oat ons . sel ect edcai-ﬂo@raﬁnhheham&m SFRNEl @fuoﬂqm{sahms 1&Bfoabmgni ch Ting

may optionally be subitlt ted with ‘.and e W|th he proviso that when

R15 and R16 form a H@?W%@wfm & Qaénd nitrogen atomto

whi ch they are attachgggimi §% Ogg’r(,ghollne ring is substituted with at | east
one of 1(21 and R22; R21 and R22 (1) are each independently selected from

the group consisgihng &Ehd&)!ﬁ%& I g,%dﬁ e]naﬂl{% %ﬁ’ g@ and a
nunber of hal ogeg) at ons toalfﬁ forﬁfgriﬁ Ievftﬁl E%‘%p 8gr§ar bon
atons, aryl of 6-12 fbapﬁmmmmmwhlhbit&md;eﬂ,mﬁm@rﬂugoﬁf&mboatons and 1-3
het eroatons 117 Hi Maiomsand4~10hy&rogenatoms,or

() R*is selected from the group consisting hydrogen, haloalkyl of 1-10
| carbon atoms and a number of halogen atoms up to the perhalo level,
alkyl of 1-10 carbon atoms, aryl of 6-12 catbon atoms, heteroaryl of 2-
11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, § and O, and benzimidazolinone and R? forms,
together with the carbon atom adjacent to the carbon atom to which it
is attached, a fused ring 0f 3-6 carbon atoms and 4-10 hydrogen atoms;

and pharmaceutically acceptable salts thereof.

21.  The compound according o claim 20, wherein

R13
is selected from the group consisting of aryl of 6-12 carbon atoms and 4-
pyridyl;

R14
is selected from the group consisting of aryl of 6-12 carbon atoms, heteroaryl
of2-11 carbon atoms.and 1-3 heteroatoms selected from the group consisting
of N, S and O, alkyl of 1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms,

heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected from the
group consisting of N, S and O, alkeny] of 2-10 carbon atoms, cycloalkenyl of
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WO 02120526 111 ~ | PCT/ USOll c L Ns selected fromthe group .
consisting of N, S and O, and ! ’”IME or (ii) each

i ndependenW002f28%265, t oget her t om adj ac @GT/USW2TeMe car bon
atomto which it is attached, afuse rlng of**3-6 carbon atons and 4-10

hydrogen atoms, or (iii) R21 is selected fromthe group consisting
hydr ogen, hal oal kyl of 1-10 carbon atons and a nenber of hal'ogen atons up

ot het or oar yP ot egoR i, fit ke byRg i Sl AT pbo S, OFL0OT o

t he group consi saﬂdﬁnrﬁ' 3N, S and 0, and benzi m dazolinone and e forns,

together with the carbon atom adjacent to the carbon atomto which it is

attached, a fuBed ring of 3-6 carbon atons and 4-10 hydrogen atoms; and
pharmaceutically acceptable salts thereof 22..The conpound of claim 21,

wherein R13 is rsglected fibmitBe goup consBtingot nitrd}bitrilestrifabRdeftl &ddm t he group
consi sting of aréﬂgof 6-12 carbon atoms, heteroaryl of.2-11 carbon atoms
and 1-3 heteroat 8% ected fromthe group consissting of N, S and O,

al kyl of 1-10 carbon atons, cycloal kyl of 3-12 carbon atons,

het er ocycl oal Kyl of 4-7 car-bon atons and 1-3 heteroatons selected fromthe
group consisting_of N, S and 0, al kenyl of 2-10 carbon atons, cycl oal kenyl
of 5-12 carbon #tlo¥s, with the proviso tilat said cycloal kenyl is
nmono-cyclic, agd. R11-R1$; Tr is selected fromthe group consisting of
nitro, nItI’I|eRtI’If | uor onet hyl and hal ogen; 118 :

is selected from the group consisting of alkyl of 1-10 carbon atoms and

alkenyl of 2-10 carbon atoms; |

km I
is selected from the group consisting of aryl of 6-12 carbon atoms, heteroaryl
0f2-11 carbon atoms and 1-3 heteroatoms selected from the group consisting
of N, S and O, cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 4-7 ..
carbon atoms and 1-3 heteroatoms selected from the group consisting of N, §
and O, and cycloalkenyl of 5-12 carbon atoms;

RIS and R16

are joined to form, together with the nitro gen atbm to which they are attached,
a 5-8 membered ring containing 4-7 carbon atoms and 1-2 heteroatoms
selected from the group consisting of N, S and O, which ring may optionally
be substituted with R%! and R, with the proviso that when R!® and RS form a
morpholine ring together with the nitrogen atom to which they are attached,
said morpholine ring is substituted with at least one of R* and R%;

R* and R? |

® are each independently selected from the group consisting of
hydrogen, haloalkyl of 1-10 carbon atoms and a number of halogen
atoms up to the perhalo level, alkyl of 1-10 carbon atoms, aryl of 6-12
carbon atoms, heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms

117

| e



WO 02/20526 PCT/USOL/ 27007 TITTTQ Trrrrrrarirililitlil L MS *.1 is 1-3;

R15 and R16 are joined to forjmy the nitrogen atomto which
they are amtgedmests a 5-8 ne :": “I}lmﬂ ining 4-7 CROTHNVEOGhs and 1-2

het eroatons sel ected fromthe grfoup consisting of N, S and 0, which ring
may be substituted with R21 and e, with the proviso that when R15. and R16
forma norpholine ring together with the nitrogen atomto which they are

attached, said norph | east one of R21 and
Rte; R21 and R~ (1) a?%w@@qnﬂaéégﬁﬁwaﬁ?%hg) romthe group

consi sting of hydr ogbéhzinfiddzethong)orof 1-10 carbon atons and a nunber of

hal ogen atons up to the perhalo |evel, alkyl, of 1-10 carbon atons, aryl

of 6-12 carbon gfonseachdidep@dinty foinsogdtharavithatie citmumtaanatijdoeft thet er oat ons
selected fromthe group consisting of .N, .S and Q, and zi.m dazol i none,

or (ii) each i ndepend®§eas m@mﬁo%@@%&%mc%@ﬁg?@wfgﬁ% Bm adj acent to
t he carbon atomto \Ah%ﬁshﬁd,t.@() dr gg,m%rf used ring of 3-6 carbon atons
and 4-10 hydrogen atons, ||| S sel ected fromthe group consisting

hydr ogen, hal oal okt Qﬁ‘fb@gﬂu&lﬂ,@f@@ﬂ hetb log@aQy at ons up
gﬂ‘glk]ﬁ% ofllOc oy

to the perhalo | arbon atorms, "aryl of 6-12 carbon
atons, heteroaryl of Qarbdnaiomsaand@mumb mmﬁm@m%@lected from

the group consisti ngg]%%ltﬁ"’l 1%0 'L?ylt?)?ﬁtlzrc@ﬂb mn a@ﬁg 22 forms,

together with the car atomajace e carbon atomt OWhIChIt S
attached, a fused ringt cdrb&aﬁomsaanﬂdmhﬁtﬁmmmblwwﬂﬁmwmggm atons; and

pharmaceutically accegt ab| .e gf%tssmala)e <Pb &&hzohnonsandknforms,
together with the catbon atom adjacent to the carbon atom to which it
is attached, a fased ring of 3-6 carbon atoms and 4-10 hydrogen atoms;

and pharmaceutically acceptable salts thereof.

22.  The compound of claim 21, wherein
R13
is aryl of 6-12 carbon atoms;
RH'

is selected from the group consisting of aryl of 6-12 carbon atoms, heteroaryl
of2-11 carbon atoms and 1-3 heteroatoms selected from the group consisting
of N, S and O, alkyl of 1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms,
heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected from the
group consisting of N, § and O, alkenyl of 2-10 carbon atoms, cycloalkenyl of
5-12 carbon atoms, with the proviso that said cycloalkenyl ig mono-cyclic,
and RV-R;

is selected from the group consisting of nitro, nitrile, trifluoromethyl and
halogen;
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WO 02120526 111111111 1 ff PCTIUS01127007 C Al 23. The conpound of claim
20, selected fromthe group consisting of NO2 NO2 NO2 O N N C rNti Np2
c: c9No2 UWOa2sphar naceuti cal ly acceptablie satts ther edCI/US01/27007
pharmaceutical conposition co i1 d of claim1 or 15 and a
pharmaceutically acceptabl e cgm,mr, 'mﬁmﬁod of treating a di sease or
condition in a mamual, conprisimg® admmi s 'hg to a mammal i n need
t her eof an ef {,ective anount of a conpound according to the general formula
(U) NR5(QQq (R28(G)s. wherein R 25 is selected fromthe group
consi sting of aé.gg_ of 6-12 carbon atons and heteroaryl of 2-11 carbon
atons and 1-3 h Pbatoms selected fromthe group consisting of N, S and O;
120 WO 02/ 20%&(@5 1% 111122222liii, 1I0If 11171111 PCT/USOQ@R7007 CL S Qis
selected fro HE<AY oup consi sting of hydrogen, nitro, nitrile, alkyl of
1-6 carbon atons,. hal n, ,haloal kyl. of. 1-6 carbon .atQnms an unber of
hal ogen at ons u%@%%&gﬁ?&%‘lwmm %Pﬁ‘%ﬂ@é&%ﬁeégﬁﬁ& and
- heteroaryl of 2-jl5l8 aifdbared sihg 6entanitg 4-Leaktinkadnl HdH -Slate6dtans f rom t he group
consisting.of N, S ang_oo, or C R
selected from the group consisting of N, S and O, which ring may be
substituted with R%' and R%, with the proviso that when R'® and R form a
- morpholine ring together with the nifrogen atom to which they are aftached,
said morpholine ring is substituted with at least one of R?! and R%;

R* and R? _ _ .

()  are each independently selected from the group consisting of
hydrogen, haloalky] of 1-10 carbon atoms and a number of halogen
atoms up to the perhalo level, alkyl of1-10 cérbon atoms, aryl of 6-12
carbon atoms, heteroaryl of 2-11 carbon atoms and 1-3 heterostoms
selected from the group consisting of N, 8 and O, and
benzimidazolinone, or

(i each indepéndenﬂy forms, together with the carbon atom adjacent to
the carbon atom to which it is attached, a fused ring of 3-6 carbon
atoms and 4-10 hydrogen atoms, or

Gi) R is selected from the group consisting hydrogen, haloalkyl of 1-10
catbon atoms and a mumber of halogen atoms up to the pérhalo level,
alkyl of 1-10 carbon atoms, aryl of 6-12 carbon atorhs, heteroaryl of 2-
11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, § and O, and benzimidazolinone and R** forms,
together with the carbon atom adjacent to the carbon atom to which it

~ is attached, a fused ring of 3-6 carbon atoms and 4-10 hydrogen atoms;
and pharmaceutically acceptable salts thereof.
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Q may.form together with awernt to a carbon atomto which
it is attached, a fused ring . of 6-9 carbon atons and 4-14 hydrogen atons;

qis 0-5; WORMRssel ect ed f rigl ﬂ,ﬂﬂ i sting of RANYHENT ol kyl of
1-10 carbon atons, hal oal kyl 'i' "mm’lﬂ Eltorrs and a nunber of hal ogen
atoms up to the perhalo level, &ycloatky of 3-12 carbon atons,

het erocycl oal kyl of 4-7. carbon atons and 1-3 heteroatom; sel ected from

the groupa gons?ﬁ%éoﬁg, car%ﬁdﬁn%%eﬁma{)ﬁwm rbon at omns,

cycl oal kenyl on atons and cont rlngs and aIkynyI of

3-10 carbon atonms; G is a selected fromthe gr oup consi st i ogen
nitro, nitrile; | ggen NOLOH, OR27, ral oldPKy | of 1- 4\‘ED tom; and a
nunber of Qal oge g up to t 1 hg | evel , rbon

t ons

at ons, al keayl A~ Car bon » gal kyl of 3- C rbon

het er ocycl ol kvl of 3- 5 car bon ; andt 1- 3 het eroatfons sel ected fromthe
group consigting of N, 0, and S, oal kenyl of 5-7%carbon atons,
het er ocycl oal kenyl of 4-6 carbon atoms and 1-3 heteroatons sel ected.from
the group consisting of N, 0, and S, CO2R27, C(O N(R28)(R29), aryl of 6-10
carbon atons, heteroaryl of 3-9 carbon atons and 1- 3 heteroatons sel ected
fromthe group consisting of N, 0, and S, S O)yR30 SO3R30 ~and 50
N(R28) (R2) ; ) ct ed

fromthe g t of 1-4
ep haNo evel

carbon ato

and pharmaceutically acceptable salts thereof.

24. A pharmaceutical composition comprising a compound of claim 1 or 15 and a
pharmaceutically acceptable carrier.

25. A method of treating a disease or condition in a mammal, comprising
administering to a mammal in need thereof an effective amount of a compound

according fo the general formula (IIT)
N"st(Q)q
N,R”(e')g,
(1m
" wherein
R

is selected from the group consisting of aryl of 6-12 carbon atoms and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group

consisting of N, 8 and O;
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cycl oal kyl of 3-6 carbon at of 3-6 carbon atoms; R

and e are each i ndependently group conS|st|ng of hydrogen'
and al kyl Y¥02420826c 51 bon at on'q H IMI' f rom t he PGEAISPL2I00TS| St i ng

of al kyl of 1-5 carbon atons, *nitro, nitrile, hal ogen,

OCF3, N-oxide, O C(R31)20, C(O)NHC(O) the carbon atons being connected to
adj acent positions on it, and C(O C6H4, the carbonyl carbon and the ring
carbon ortho tg the carbonyl carbon being connected to adjacent positions
on R Rsl is selected fromthe group consisting of hydrogen, hal ogen and

hi th Ty b ﬁf%gfﬁ%g?‘o‘h%%& CoisRily iyt bR, FRSERIGABE R6n e

al kyl of 1-4 car b# l‘a!t@mhﬂb)gﬁahyﬂoﬂkﬂoﬂéﬁca&dmmmﬂndmmmmmal kyl - of 3-7

car bon atons, of cl oa| kenyl of 5-7
carbon at ons, or e?eroc%l ee‘?f’r%]%v g?]:? mij&f‘& ®en G optionally
may bear secondahgtematytbfz-mbcm'homﬁtommm&g&hetwaaﬁ)ﬂshél&wmd&amérﬁipe , and
when Gis aryl or yi en G optionally may bear secondary '
substituents ind ﬁg %t}de %d from the group consisting of alkyl of

1-4 carbon ato and hal ogen, the nrnber of said secondary substituents
being up to 3 for al kyl m)i eties, and up to the perhalo | evel for hal ogen;

X, 122 WD 02/ 20526 PCT/ [ 27 07 M.,S forns, together with the
ni trogen atom an? a G| Qprpt?tpapjg,centtoacarbonatomtowmchlt
' is attached, a:ﬁ:sedrmgof 6-9 carbon atoms and 4-14 hydrogen atoms;
q
is 0-5;
R

is selected from the group conmstmg of hydrogen, alkyl of 1-10 carbon atoms,
haloalkyl of 1-10 carbon atoms and a number of halogen atoms up to the

_ perhalo level, cycloa]kyl of 3-12 carbon atoms, heterocycloalkyl of 4-7 carbon
atoms and 1-3 heteroatoms selected from the group consisting of N S and 0,
alkenyl of 2-10 carbon atoms, cycloalkenyl of 5-12 carbon atoms and
containing 1-3 rings, and a]kynyl of 3-10 carbon atoms;

is a selected from the group consisting of hydrogen, nitro, nitrile, halogen,
OH, OR?, =0, haloalkyl of 1-4 catbon atoms and a number of halogen atoms
up to the perhalo level, alkyl of 1-4 carbon atoms, alkenyl of 1-4 carbon
atoms, cycloalkyl of 3-7 carbon atoms, heterocycloalky? of 3-5 carbon atoms
and 1-3 heteroatoms selected from the group consisﬁng of N, O,and S,
cycloalkenyl of 5-7 carbon atoms, ];ete;ocycloéﬂcepyl of 4-6 carbon atoms and
1-3 heteroatoms selected from the group consisting of N, O, and §, CO;R?,

 C(ONR™)R™), aryl of 6-10 carbon atoms, heteroaryl of 3-9 carbon atoms
and 1 - 3 heteroatoms selected from the group consisting of N, O, and S,
S(O)R*, SOR™, and SONRZ)R?);
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attached, a polycyclic ring structure of containing 3-4 rings, wherein each
ring contains 3-8 carbon atomns |y be substituted with one
or nore ofwelokges2of 1-6 carbonlﬂﬂ of 2-6 PETHS2386ns, oOr
Xis R34 R3 (CnH2n p) . wherei h%§ eved wathetermnal
carbon atons; nis 3-7; Pis 0-7; R32 R33 and R34 (1) are each

I ndependently selected fromthe group consisting of hydrogen, hal oal kyl of
1- 10 carbon atggs and a nunber of halogen atons up to the perhalo |evel,

al kyl of 1-10 rbon atons, cycloal kyl of 3-12 carbon atons, al kenyl of

2-10 carbon atomwsdmmdﬂ&l&)gto@fcond{shigﬁwbﬂbfmmmmdwﬁahﬂkyl of 3-10

car bon at ons, 2 and ar e endent | y ct d from t he
group consi sti ng° r‘lmwga&%ﬁwﬁ%% P&ﬁ’@i‘?@ nunber

of hal ogen at ons %kloﬁ&ghﬁ% @&Eﬂbﬁ'a&m&seb&ﬂ'halu%&éw Bfiﬁ%&bo&ab@@n atoms

cycl oal kyl of 3- on atons, al kenyl of carbon at ons,
cycl oal kenyl ofR anﬂR;ar bon atons, and al kynyl of 3-10 carbon atons and R34

forms, together 9‘%&%&1 sSpiro ring
of 3-6 carbon at%%%é%{%&&%ﬁ%@é%s%ﬁg%%h zm?l) le2 and
R33 are each i ndegkyldébiSlomberbtemsed from t he group consisting of hydrogen,
hal oal kyl of 1-k§ carbon atons and a nunber of hal ogen atons up to the
perhal o | evel, "al kyl of 1-110

is selected from the group consisting of alkyl of 1-5 carbon atoms, SOF,
CHO, OH, nitro, nitrile, halogen, OCFs, N-oxide, O-C(R*),0, C(O)NHC(0),
the carbon afoms being connected to adjacent positions on R, and C(O)YCeHL,
the carbonyl carbon and the ring carbon ortho to the carbonyl carbon being

connected fo adjacent positions on R;

R31
is selected from the group consisting of hydrogen, halogen and alkyl of 1-4
carbon atoms;

is 0-2
g
is 04, with the exception of halogen, which may be employed up to the
perhalo level;
provided that when G is alkyl of 1-4 catbon atoms, alkenyl of 1-4 carbon
atoms, cycloalkyl of 3-7 carbon atoms, heterocycloalkyl of 3-5 carbon
atoms, cycloalkenyl of 5-7 carbon atoms, or heterocycloalkenyl of 4-6
carbon atoms, then G optionally may bear secondary substituents of
halogen up to the perhalo level; and when G is aryl or heteroaryl, then G
optionally may bear secondary substituents independently selected from
the group consisting of alkyl of 1-4 carbon atoms and halogen, the mumber
of said secondary substituents being up to 3 for alkyl moieties, and up to
the perhalo level for halogen;
<!
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carbon atons, eycloai kyl of3 . al kkenyl of 2-10 carbon ;
at ons, cycl oal kenyl of 5-7 carbon m aI kynyl of 3-10 . carbon atons

and R? foaw@p2208et her with &m“ dj acent t POTAIBOEIOON atomto
which it is attached, a fuse carbon atonms and 4-14 hydrogen
atons, or (iv) R32 and R33 areé each mdependently sel ected fromthe group
consi sting of hydrogen, hal oal kyl of 1-10 carbon atons and a nunber of

hal ogen atons u laetclﬁ éal;&;ij at ons,

cycl oal kyl of 3- P %ﬁl@%ﬁngmhﬁgﬁn Hﬁ*[ C?%car Yor a%ms

cycl oal ken4yl Ohﬂ&hﬁqu:obmm]ﬁrmgmtuﬁmﬁoﬁb@nging@ﬂﬂg&pwhanbewhmgm and e
forms, together w,t.h n _at mth atons_away from
the carbon at om°PFaRA %%ﬁaﬁ}o @’métaP‘g{%a %‘ﬁ}'ﬁ%%’ésﬁ‘r‘ﬁg °§°9“83’febon at ons
and 4- 14 hydr ogmammm,s.mmhﬂmmmm&mﬂpbﬁ salts thereof for:
Al') enhancenment of bone formation in bone weakening di seases for the

treatnment or mgrgvention of osteopenia-or osteoporosis; A2) enhancenent of
fracture healing; Bl) use as a fenale contragestive agent; B2) prevention
of endonebrial inplantation; B3) induction of |abor; B4) treatnent of

| ut eal deficiency; B5) enhanced recognition and nai nt anence of pregnancy;

B6) counteracting of preeclanpsla, | anpsi@_gf pregnancy, and preterm
| abor, B7Y treatnment of infertil ﬁcnwnc Rng pronotion of

sper mat ogenesi s, induction of tR& acr 0SOmeRPeact i on, maturation of
oocytes, or in vitro fertilization' of oocytes; C) treatnent of
dysnmenorrhea; 124 WO 02/20526° | 1."1"1 11111l | PCT/US01/ 27007 C
~EErErrrerrritnd _ R
wherein binding is achieved via the terminal carbon atoms;

is 3-7;

is 0-7;
R%2, R% and R*

(i) are each independently selected from the group consisting of
hydrogen, hhiba]kyl of 1-10 carbon atoms and a number of halogen
atoms up to the perhalo level, alkyl of 1-10 carbon atoms, cycloalkyl
of 3-12 carbon atoms, alkenyl of 2-10 catbon atdins, cycloalkenyl of

. 5-7 carbon atoms, and alkynyl of 3-10 carbon atoms, or

() R*2and R® are each independently sglécftéd from the group

consiéﬁn'g of hydrogen, haioa]kyl of 1- 10 carbon atoms and a

_ sumber of halogen atoms up to the perhalo level, alkyl of 1-10
carbon atoms, cycloalkyl of 3-12 carbon atoms, alkenyl of 2-10
carbon atoms, cycloalkenyl of 5-7 carbon atoms and alkynyl of3-10
carbon atoms and R** forms, together with the carbon atom to which
it is attached, a spiro ring of 3-6 carbon atoms, or
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C2) treatnent of dysfunctional _uterinebleeding,— C3) treatnent. of ovarian
hyper andr ogyni sm  C4) treatmena-_;- -l Wi al dosteroni sm CS)

al | evi ati onwefozpes2senstral syndy! ARgEnst ral  t REVUSA1270E06)

al l eviati on of perhuenstrual - beNgWE , C7) treatnent of
climeracteric disturbance, including, nenopause transition, nmood changes,
sl eep di sturbance, and vagi nal dryness; C8) enhancenent of femal e sexual

receptivity and mal e £C ost nenopausal
urinary inconti nencgiﬁcﬁ‘g%hdir}pr%€%mdg%@%§éh&giﬂgﬂ 5t functi ons;
Cl1) inprovenent of. shmmﬁﬂwhalmﬂoﬁwemmbnmﬁnﬁmstpartum
depression; Cl13) treatnent eni taI ro 1 n of

post surgi cal adhesi on fB‘F’Bf‘E"I”M &&'ﬁéﬂ)‘% i%veﬁlﬂgyﬁ‘é %m’rune
function; C16) pr EVent'&ﬁbdﬂm&ﬂ(@@ﬂ&ﬂ]@ﬁlofﬂﬁﬁﬁﬁ%%ms,%ﬂ@fmﬂe

repl acenent; El) treatnent of cancers, including hornone nedi ated cancers,

such as breast Il cance#bo W%@W?ﬁﬂro SchaartiontamneialoBiPdndonet r | al
Fr Ctr eatnent  of hi raut  SeSoASH 28} oy Eobbtief Gt koGl abhBjafie ' ) 0\ F8L
as a mal e contracepti vetothﬂmbmn@tﬂmlmWhldsltwmﬂaﬁmdiaﬂmdlr@gtofS-dmdrboml)
b “condi i on 1% sl cor offors B+ LLBRBRAR A oot coporoni 5. | O SoR%E
@v) R* and R® are each independently selected from the group

consisting of hydrogen, haloalkyl of 1-10 catbon atoms and a

number of halogen atoms up to the perhalo level, alkyl of 1-10

carbon atoms, cycloalkyl of 3-12 carbon atoms, alkenyl of2-10

carbon atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-10

carbon atoms and R* forms, together with the carbon atom that is 2-

4 carbon atoms away from the carbon atom to which it is attached, a

fused ring of 3-7 carbon atoms and 4-14 hydrogen atoms;

and pharmacentically acceptable salts thereof for:

Al) enhancement of bone formation in bone weakening diseases for the
treatment or prevention of osteopenia or osteoporosis;

A2)  enhancement of fracture healing;

B1) use as a female contragestive agent;

B2) prevention of endometrial implantation;

B3) induction of labor;

B4) treatment of luteal deficiency;

BS)  enhanced recognition and maintanence of pregnancy;

B6) counteracting of preeclampsia, eclampsia of pregnanby, and preterm labor;

B7y treatment of infertility, including promotion of spermatogenesis, induction
of the acrosome reaction, maturation of oocytes, or in vitro fertilization of
oocytes;

C1) treatment of dysmenorthea;
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27 The met hod of claim 25, wherein said disease or condition is bone

fiactvre. 125 WD 02/ 20526 mmm 28, The nethod of clai m 25,
wher ei n swiodeesapound is ad Jmﬂﬂﬂ" as a fenkCHUSIMATIWOAgEST i ve
agent. 29. The nethod of claim Z5, ‘wh&re#n said conpound is adninistered

for use as a hornone replacenent. 30. A nethod of treating a.di.sease or
condition in a manmal , conprising admnistering to a manmal in need

t her eof an ef{yect cording to the general formula
(1v) 4-R (Q &'Kﬁ Rgléﬁ‘“%@)&%@m%%%g%ﬁdﬁé sel ected fromthe group
consi sting ofC3)ry trestinefit- of dvarinhbyperaddeogynidpy heteroaryl of 2-11 carbon

atons and 1-3 eteroato selected fromthe group consisting of N, S and
0; R36 is sel mg of aryl of 6-12 carbon atons,

heteroaryl  afs) 2 lﬁeﬁﬂoﬁ @ prRineAstraPRMdrbme N8 kYRl gAdi@st ed fromthe
group consisti ng of N, S and 0, al kyI of 1 1 car bon atoms cycl oal kyl of
3-12 ‘carbon &6 ns allevigtion sf perimasnstyal hehagio fbon atoms and 1- |
het er oat ons ec DSy 'ﬁgm% aI kenyl of
2-10 carbon at rrsh@%#c oalc<enactg’El -1 éar oon atomg an 09“’R40 126 WO
02/ 20526 t ill1ll mqodk:hanges,slmdlstmbanqexauﬂmmnﬁ@mm1/27007 *CLM Sis

sel ected 1 O Ne o Gl enbe ol 1ol AP Bl il bhat byl 21 kY1 Of

C9) treatment of post menopausal urinary incontinence;
C10) improvement of sensory and motor functions;
Cl11) improvement of short term memory;
C12) alleviation of postpartum depression;
C13) treatment of genital atrophy; -
Cl4) prevention of postsurgical adhesion formation;
C15) regulation of utetine immune function;
C16) prevention of hnyocardial infarction;
D1) hbormone replacement, _ _
El) treatmentof cancers, including hormone mediated cancers, such as breast
_ cancer, uterine cancer, ovarian cancer, and endometrial cancer;
E2) treatment of endometriosis;
E3) treatment of uterine fibroids;
F1) treatment of hirsutism;
F2) inhibition of hair growth;
Gl) activityasa male contraceptive;

- G2) activity as an abortifacient; and
H1) promotion of mylin repair.

26. " The mefhod of claim 25, wherein said disease or condifion is selected from

osteopenia and osteoporosis.

27.  The method of claim 25, wherein said disease or cbndiﬁonjs bone fracture.
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carbon_ atons, hal ogen, hal oal kyl of atons and a nunber of

hal ogen atonms up to the perhal o IeveI ryl_of 6-12 carbon atons, and
het eroaryl wio 62.2dsks car bon at{ l‘ﬁﬁ %Qﬂgoatoms sel eqCavtishy/ZIOT he group
Lsl gether with a carbon atom

consisting of N, S and O or ANKR
adj acent to a carbon atomto ﬂhl%h it is attached, a fused ring of 6-9
carbon atons and 4-14 hydrogen atons , Q- is 0-5; R39 is selected from
the group consisting of al kyl of 1-10 carbon atons and al kenyl of 2-10
carbon atons; R40 is selected fromthe group consisting.of aryl of 6-12
carbon at oph, hEHearetigoduf clabrh 25, whikrefresalibstmpoaitss adtinksteded fot @ asaons sel ect ed
fromthe group gonsisting, of N, S and 0, cycloal kyl of 3-12 carbon atons,
heterocycloalkf%mgP BB at ons and 1-3 heteroatons sel ected fromthe
group consi sting of N S and 0, and cycl oal kenyl of 5-12 carbon atons; R37

and R38 (iégare each mdegﬁgdently selected fromthe group consisting of
hydr ogen, &%yl B A5, thetein saitbeompenndis agpinistered fopysegha at ons and

1- 3 het er oat on, J?e%ﬁgceﬁ the group consisting of N, S and 0, al kyl of
1- 10 carbon atoms cyclo eﬂlrfnof 3-12 carbon atons, heterocycloal kyl of 4-7
carbon atons and 1-3 heteroatoms { selected fromthe group consisting of

At oms.and* a1 aptodot ety b fseB bR mbE Dnm A FpReSBRER, 27007~ "

administering to a mammal in need thereof an effective amount of a compound

according to the general formula (IV)
R¥Q)g
/R"’a
bl
R \R37
vy
wherein
R35

is selecied from the group consisting of aryl of 6-12 carbon atoms and
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O;

R36

is selected from the group consisting of aryl of 612 carbon atomns, heteroaryl
of 2-11 carbon atoms and 1-3 heteroatoms selected from the group consisting
of N, S and O, alkyl of 1-10 carbon atoms, cycloalkyl of 3-12 carbon atoms,
heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms selected from the
group consisting of N, S and O, alkenyl of 2-10 carbon atoins, cycloalkenyl of
5-12 carbon atoms, and R¥-R%;

Q'
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that t total nunber of atons in O, R37 and Ris greater than or equal to -
9, or (h) are joined to form together with The nitrogen atomto which they
are attawoent/2p526 5-8 nenb ng 4-7 car bbar/ase/r3eand 1-2

het er oat ons sel ected from f.mﬂl" Imam@“ag]LnQ of NN, Sand 0, which ring
may optionally be substituted with Ri~ is selected fromthe
group consisting of alkyl of 1-10 carbon atons, cycloal kyl _of 3-12 carbon

at ons, heterocy I fia 4- ' - 3. het sel ect ed
rom the or oup’ BOASEY el fpt Qndiihedbe ol by iy R EE £7 2P T

cycl oal | cenyl oéuﬁoﬂzﬁoms;hbhgemhdaﬂkyl@ﬁd—@athon&ﬁomﬁmaahﬂmbwdfon atons;. R42
Is selected from.the gro nsi f of .6-12 carbon
atons, hetero F‘? ﬂg’énsl‘% %qugﬁ aﬁﬁd’(}fq% Pé&lsom sel ect ed from
the group COﬂSh&érbﬂgl afz-N, caFba Mok and)1C3 Bétbrsatoms belectddrea tHe Qo

het er ocycl oal kyl  of rbon atoms and 1-3 heteroatons selec ed fromthe
group consi sti n‘éms’éT'n&Pf . @orcycl oal kenyl of 5:12 carbon atons, and
R45-e; R45 is _selected fromthe group consisting of aryl of 6-12 carbon
atoms and he®eroaryl of 2-11 carbon atons and 1-3 heteroatons sel ected

fromthe group consisting of N, S and O; R46 i's selected fromthe group
consi sting of hp@yﬁgma m&muy&ambma&madjwmmh@mmmmmtcar bon

2: gngacﬁn?ngg:ognc?enéﬂ Eaf Igré&?r omt&g group co%!d{s)otgg%g -01-3;. hRyd?ggeﬁ ()

hal oal kyl of 1-10 car bon atonms and a ntunber of haI ogen 128 WD 02/ 20526 |
LErerrr ity 1 1111 PCTI U801127007

is 0-5;

R39

is selected from the group consisting of alkyl of 1-10 carbon atoms and
alkenyl of 2-10 carbon atoms;

_R40

is selected from the group consisting.of aryl of 6-12 carbon atoms, heteroaryl
of2-11 carbon atoms and 1-3 heteroatoms selected from the group consisting
of N, § and O, oycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 47

- carbon atoms and 1-3 heteroatoms selected from the group conslstmg of N, S
and O, and cycloalkenyl of 5-12 carbon atoms;

R37 and R38
@@ are each independently selected from the group conslstmg of

hydrogen, aryl of 6-12 carbon atoms, heteroaryl of 2-11 carbon

- atoms and 1-3 heteroatoms selected from the group consisting of N,
S and O, alky! of 1-10 carbon atoms, cycloalkyl of 3-12 carbon
atoms, heterocycloalkyl of 4-7 carbon atoms and 1-3 heteroatoms
selected from the group consisting of N, S and O, alkenyl of 2-10
carbon atoms, cycloalkenyl of 5-12 carbon atoms, and R*-R*2, such
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L S atoms up to the perbal o | evel —atlkyt—of 1-10 carbon atons, aryl of 6-
12 carbon atons, heteroaryl of 2-11 car wat ons and 1-3 heteroat ons

sel ect ed f rgddrdesasgr oup consii “\ﬁ ! ﬁnd 0, and bRCEUSHLAWIDI! | none,
or (ii) each independently fm «+W th the carbon atom adjacent to
the carbon atomto which it i*s Attached, a fused ri ng of- 3-6 carbon atons

and 4-10 hydrogen atons, or (iii) R43 is selected fromthe group consisting
hydr ogen, hal oal kyl of _1- 1f ar bon .26k 7%@@- Q@h@g&n atons up
to the perhato |evel, %é’glﬂglfm??’%&@%ﬁﬁaf ne, arylfg'toef1 - car bon
atons, heteroaryl of daltoogilopon atons and 1-3 heteroatons sel ected from
the group consisting of N, S and O, and benzi m dazol i none and R44 forns,

together with the cgsbafs jainediodtingasstthet with the nittogewatomito which theyiash it is
attached, a fused ring of‘ 3-6 car bom and ,4- 9@%\4dr%gﬁg da)(t)grrs; and
phar maceuti cal | y acceptatitfbed, $2+8 mem qogpaxm;g%— Ih fiC 5t bone
formation in bone weakepiongsfs3eRERPEHAIhd i dofARNFRRN, SanDOSWERE | On Of
osteopeni a or osteoporosis; A2) enhancenent of fracture healing; Bl) use

as a fenal e contragest iring mayeptionallpby substéivied Mib R oadRidonet r i al

i mpl antation; B3) induction of |abor; B4) treatnent of |uteal deficiency,
B5) enhanced r@é’ognition and nmai nt anence of pregnancy, B6) counteracting of
preecl anpsi a, ecl anpsia of pregnancy, and pretermlabor; B7) treatment of

infertility, inclissslenpddronmibeigunpobnsistiog ofalkedehbd) sarboratoras icpsloallgl t he
cocytes: O 1 rontachosibh gfutendRirtioRiyl -7 dibbhllohd i alg | 2811 on o
heteroatoms selected from the group consisting of N, 8 and O, alkenyl of 2-10
carbon atoms, cycloalkenyl of 5-12 carbon atoms, and alkynyl of 3-10 carbon
atoms;
R2
is selected from the group consisting of hydrogen, aryl of 6-12 catbon atoms,
heteroaryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, § and O, cycloalkyl of 3-12 carbon atoms, heterocycloalkyl
of 4-7 carbon atoms and 1-3 heteroatoms selected from the group consisting
of N, S and O, cycloalkenyl of 5-12 carbon atoms, and R¥-R*;

R%
is selected from the group consisting of aryl of 6-12 carbon atoms and

heteroaryl of 2-11 catbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O;

R46

is selected from the group consisting of hydrogen, halogen, nitrile, nitro, alkyl
of 1-10 carbon atoms, and haloalkyl of 1-6 catbon atoms and 1-3 halo atoms;

R*® and R*
(i) are each independently selected from the group consisting of
hydrogen, haloalkyl of 1-10 carbon atoms and a mumber of halogen
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C2) treatnent of dysfuncti
PCTt US01127047 C3) treat rre erandrogyni sm C4) treatnent of
ovari an hyymeeosesst er oni sm glﬂ@'lawof pr enenst PEE/USHMIPGne and of
- prenenstral tension; CB) a th a I menstrual behavi or disorders;
C7) treatnent of clineracteric disturbance, including. nenopause
transition, nood changes, sl eep di sturbance, and vagi nal dryness; C8)

enhancenent of f emal emt&g o\iéJeié floﬁii@OWmJ g‘&fgféw ty, C9)
treatment of post nenopausal rnar I hence, ovenent of
sensory and not or fundzmbmatoﬁs,]:)ateromdoﬁmmrboﬁabheandl-erm rrermry, C12)
al l evi ati on of postpartum depr Cl trea.t ment at rophy;
Cl4) prevention: of poé?tﬁ? F@ ek’%# Q% féﬁ%ﬁ& Eﬂ tion of
uterine inmmune functi ggazikiligloliRémyenti on of nyocar d| al infar ct ion; Dl1)
hor none repl acenent; El) treatnent of cancers, incl ud| ng hornone medi at ed

cancers, such as t(ﬁyasachﬁ@@mnﬂwfoﬁmm?e&@ﬂ the@diboh afontaiieentto and
endonetrial cancer; E2) treatnent of en onetriosjs E3). _treat nent of

uterine fibroids; Fi fheGatan giom togvhich it isgtached. quﬁedmmﬁ?tﬁcmoaf hai r

growt h; 01) act|V|ty Afonf 28B4 0E9Bo g&pﬁm\(,@ (2) activity as an
abortifacient; and H') pronotion of mylin repair. 31. The nethod of claim

30, wherein said (GineRS s Qe iinh brdud cORkifRERYarbEAI ha0RkA QPO and

osteopor03|s

carbon atoms and a number of halogen at_oms up to the perhalo level,
alkyl of 1-10 carbon atoms, aryl of 6-12 carbon atoms, heteroaryl of
2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting of N, S and O, and benzimidazolinone and R“_forms,
together with the carbon atom adjacent to the carbon atom to which
it is attached, a fused ring of 3-6 carbon atoms and 4-10 hydrogen
atoms; ' '
and phatmaceuﬁcaﬂy acceptable salts thereof for:
Al)  enhancement of bone formation in bone weakening diseases for the
treatment or prevention of osteopenia or o_steopbmsis;
A2)  enhancement of fracture healing; -
B1) use as a female contragestive agent;
B2) prevention of endometrial implantation;
B3) induction of labor; '
B4) treatment of luteal deficiency;
B5) enhanced recognition and maintanence of pregnancy; |
B6) counteracting of preeclampsia, eclampsia of pregnancy, and preterm labor;
| B7) treatment of infertility, mcludmg promoﬁon of spermatogenesis, induction
. of the acrosome reactlon, maturation of oocytes, or in vitro fertilization of
oocytes;
Cl) . {reaiment of dysmenonhea _
C2) treatment of dysfunctional uterine bleeding;
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32. The nethod of claim 30, wh L I'Sease or condition is bone
fracture. 130 V\002/20526II|IIIIIIII Ljljjlril PCT/US01127007 C L
.f4 s 33. Tewoomézed of clai niFRE WE m&w conpound ECTAtNi/2%ER er ed for
use as a female contragestlv R IR BRY met hod of claim 30, wherein

sal d conpound is adm nistered fortuse as a hornone replacenent. ci 131 e

C3) treatment of ovarian hyperandrogynism;

C4) treatment of ovarian hyperaldosteronism;

C5)  alleviation of premenstral syndrome and of premenstral tension;

C6) alleviation of perimenstrual behavior disorders;

C7)  treatment of climeracteric disturbance, including. menopause transition,
mood changes, sleep distnrbance, and vaginal dryness;

C8) enhancement of female sexual receptivity and male sexual receptivity;

C9) treatment of post menopausal urinary incontinence;

C10) improvement of sensory and motor functions;

Cl11) improvement of short tenn memory;

C12} alleviation of postpartum depression;

Cl13) treatment of genital atrophy;

Cl4) prevention of postsurgical adhesion formation;

C15) regulation of uterine immune function;

C16) pfcvention of myocardial infarction;

D1) hormone replacement;

El) treatment of cancers, including hormone mediated cancers, such as breast
cancer, uterine cancer, ovarian cancer, and endometrial cancer;

E2) treatment of endometriosis; '

E3) treatment of uterine fibroids;

F1)  treatment of hirsutism;

F2) inhibition of hair growth;

G1)  activity as a male contraceptive;

G2)  activity as an abortifacient; and

H1) promotion of mylin repair.

31.  Themethod of claim 30, wherein said disease or condition is selected from
" osteopenia and osteoporosis.

32. Themsthod of claim 30, wherein said disease or condition is bone fracture.
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33.

34.

female contragestive agent.

LT Il

The method of claim .30, wherein said compound is administered foruse as a

The method of claim 30, wherein said compound is administered foruse as a

hormone replac_eme_nt.
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