
WO 02/20526 PCT/US01/27007  Cyclic and Acyclic Amidines and Pharmaceutical
Compositions Containing Them for use as Progesterone Receptor Binding
Agents  Field of the Invention The invention relates to cyclic and acyclic
compositions, more particularly cyclic  and acyclic amidines,
pharmaceutical compositions containing such amidines and their  use in
modulating progesterone receptor mediated processes. ac o Steroidal and non
steroidal compounds which bind to the progesterone receptor  may act as
either agonists or antagonists and thereby have utility as pharmaceutical
agents for treatment of a variety of medical conditions. In particular,
ligands to the progesterone receptor are known to play an important  role
in gynecological medicine, cancer, and prevention of osteoporosis. The
natural  lignd, the steroid progesterone and its synthetic analogs, are,
for example, used in birth  control formulations. Antagonists to
progesterone are usefixl in treating chronic disorders  such as. certain
forms ofhormone-dependent cancer of the breast, ovaries, and  endometrium,
and in treating uterine fibroids. Bndometriosis, a leading cause of
infertflity 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 ofmoderate to severe
vasomotor symptoms associated with menopause,  treatment of secondary
amenorrehea, treatment of abnormal uterine bleeding due to  hormonal
imbalance in the absence of organic pathology, prevention of pregnancy, or
as  adjunctive therapy and palliative treatment of inoperable, recurrent,
and metastatic  endometrial or renal carcinoma (Merck Manual; Merck & Co.
(1998)). WO 02/20526 PCT/US01/27007  Mifepristone and onapristone,
steroidal antagonists of progesterone, have been evaluated for use in the
treatment of breast cancer, endometriosis and uterine fibroids, or  as
contraceptive agents. (Clin. Obstetr. Gynecol, 38(4), 921-934 (1995)).
Side-effects associated with steroidal compounds which bind to the
progesterone  



5 receptor limit their therapeutic usefulness. Mifepristone has been
reported to be not only  a potent antiprogestin, but also an antiglucoc
orticoid and an anti androgen.(Exp. Quin.  Thor. Patents, 9(e), 695 (1999);
Ann, NYAcad. Sci, 828,47-58 (1997)). Such  compounds, being structurally
similar to natural steroid ligands, may also interact with a  number of
other steroid receptors, either directly or following metabolism in vivo.
10 Nan steroidal ligands with specificity for the progesterone receptor can
now be  identified by in vitro assays and offer the potential advantage of
having less cross- reactivity to Other intracellular 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 descn"bed 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.  Summary of the Invention The invention
provides non steroidal ligands with affinity for the progesterone
receptor, particularly cyclic and aeylic amidine compounds, which can act
as progestins  20 and/or antiprogestins, and thereby modulate progesterone
receptor mediated processes. The invention further 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 formula (1)  2 WO 02/20526 PCT/US01/27007 N.R1(~t  A ~R2(G
Rio IVY  R11 J  R12 m  wherein R1  



5 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 0; T is selected from the group consisting of
hydrogen, nitro, nitrile, alkyl of 1-6  10 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 0, or  T 15
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; t is
1-5;  RZ 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 0, 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; 3 WO
02/20526 PCT/US01/27007  G is a selected from the group consisting of
hydrogen, nitro, nitrite, halogen,  OH, OR, =0, haloalkyl of 1-4 carbon
atoms and a number of halogen atoms  up to the perhalo level, alkyl of 1-4
carbon atoms, alkenyl of 1-4 carbon 5 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, 0, and S, C02R4,
C(O)N(R)(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, 0, and S,
S(0)y&,  S03R7, and S02N(R)(R6); R4 is selected from the group consisting
of alkyl of 1-4 carbon atoms, haloalkyi  of 1-4 carbon atoms and a number
of halogen atoms up to the perhalo level,  15 cycloalkyl of 3-6 carbon
atoms, and halocycloalkyl of 3-6 carbon atoms; RS and R6 are each
independently selected from the group consisting of hydrogen and  alkyl of
1-5 carbon atoms; R7  20 is selected from the group consisting of alkyl of
1-5 carbon atoms, SO,F,  CHO, OH, nitro, nitrile, halogen, OCF3, N o)dde,
O-CQe)} O, C(O)NHC(O),  the carbon atoms being connected to adjacent
positions on R, and C(O)C6H4,  the carbonyl carbon and the ring carbon
ortho to the carbonyl 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 4 WO 02/20526 PCT/US01/27007  is 0-4,
with the exception of halogen, which may be employed up to the  perhalo
level; 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 5 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 10 of
said secondary substituents being up to 3 for alkyl moieties, and up to
the perhalo level for halogen; 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  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 Xis alkyl of 3-7 carbon atoms or
alkenyl of 3-7 carbon atoms;  R10,RilandR12 (i) 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, 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 alkenyl of 3-10 carbon
atoms, or (ii) R10 and R" are each independently selected from the group
25 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'2
forms, together with the carbon atom to which 30 it is attached, a spiro
ring of 3-6 carbon atoms, or  5 I Iii WO 02/20526 PCT/USOI/27007  (iii) R'0
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 5 carbon atoms;
cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-10  carbofi atoms and
R12 forms, together with 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) R1 and R'1 are each independently selected from the group
10 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, alkynyl of 2-10  carbon atoms,
cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-10  carbon atoms and R12
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 o3-7 carbon atoms
and 4-14 hydrogen atoms; with the proviso that when Xis alkyl of 3-4 carbon
atoms and R10, R" and. R2 are  all hydrogen: tis2-5;  20 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; and Rl is phenyl; and with the further proviso that
when Xis alkyl of 3-7 carbon atoms or alkenyl  of 3-7 carbon atoms and R1,
R' and e 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; 6 WO 02/20526 PCT/US01127007  and
pharmaceutically acceptable salts thereof. 



The invention further relates to compounds of the.formula (II)  /R16  R1
N\R15  5 wherein  R13 is selected from the group.consisting of aryl of 6-12
carbon atoms and 4- pyridyl; 10 R14 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.  ofN, S and 0, 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 15 group consisting
of N, S and 0, alkenyl of 2-10 carbon atoms, cycloalkenyl of  5-12 carbon
atoms, with the proviso that said cycloalkenyl is mono-cyclic, and R'7-R18;
T' is selected from the group consisting of hydrogen, nitro, nitrile, alkyl
of 1-6  20 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 0, with the proviso that when Ri3 is
aryl of 6-12 carbon  atoms, at least one of T' is nitro, nitrile,
trifluoromethyl or halogen, or 7 HE WO 02/20526 PCTNS01/27007  T' 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 hydrogm atoms; 



t'  5 is 1-5;  R17 is selected from the group consisting of alkyl of 1-10
carbon atoms and  alkenyl of 2-10 carbon atoms; R's  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 0, 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
0, and cycloalkenyl of 5-12 carbon atoms; 15 R15 and R16 (1) 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 0,  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 0,
alkenyl of 2-10 carbon  atoms, cycloalkenyl of 5-12 carbon atoms, and
Rc9-Ra, such that the  total of atoms in R14, R15 and R16 is greater than
or equal to 9, or (ii) are joined to forin, 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
0, which  ring may optionally be substituted with R.2' and Rte, with the
proviso  that when Rls and R!6 form a morpholine ring together with the 8
WO 02/20526 PCT/USO1/27007  nitrogen atom to which they are attached, said
morpholine ring is  substituted with at least one of R2' and R22; R19 



is selected from the group consisting of alkyl of 1-10 carbon atoms,
cycloalkyl  5 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
alkynyl of 3-10 carbon  atoms; R2O 10 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  consisting of N, S and 0,
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 0,
cycloalkenyl of 5-12 carbon atoms, and R23-R , with the 15 proviso that
when R2 is phenyl, only one of R15 and R'6 can be R'9-R2;'  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, S and 0; 20 Rea 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;  R21 and R22 (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  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
0, and benzimidazolinone, or 9 III WO 02/20526 PCT/US01/27007  (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) R2' is selected from the group consisting
hydrogen, haloalkyl of 1-10  5 carbon atoms and a number of halogen atoms
up to the perbalo 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 0, and benzimidazolinone and R?2 forms,
together with the  carbon atom adjacent to the carbon atom to which it is
attached, a fused 10 ring of 3-6 carbon atoms and 4-10 hydrogen atoms;  and
pharmaceutically acceptable salts thereof. The invention further relates to
pharmaceutical compositions containing any of  the above-described
compounds of formula (1) or (11) and a pharmaceutically acceptable
carrier. 15 The invention also provides methods for treating a disease or
condition in 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 offracture
healing;  20 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; 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) treatment of dysmenorrhea; 10 WO 02/20526
PCT/USO1/27007  C2) treatment of dysfunctional uterine bleeding; 



C3) treatment of ovarian hyperandrogynism;  C4) treatment of ovarian
hyperaldosteronism; C5) alleviation of premenstral syndrome and of
premenstral tension;  5 C6) alleviation of perimenstrual behavior
disorders; C7) treatment of climeracteric disturbance, including. menopause
transition,  mood changes, sleep disturbance, and vaginal dryness; C8)
enhancement of female sexual receptivity and male sexual receptivity;  C9)
treatment of post menopausal urinary incontinence; 10 CIO) improvement of
sensory and motor functions;  Cl l) improvement of short term memory; C12)
alleviation of postpartum depression;  C13) treatment of genital atrophy;
C14) prevention of postsurgical adhesion formation;  15 C15) regulation of
uterine immune function; C16) prevention of myocardial infarction;  Dl)
hormone replacement; El) treatment of cancers, including hormone mediated
cancers, such as breast  cancer, uterine cancer, ovarian cancer, and
endometrial cancer, 20 E2) treatment of endometriosis;  E3) treatment of
uterine fibroids;  Fl) treatment of hirsutism; F2) inhibition of hair
growth; 01) activity as a male contraceptive;  25. 02) activity as an
abortifacient; and  HI) promotion of mylin repair. A method of the
invention therefore provides for administering to a mammal an  effective
amount of a compound of the formula (III) 11 W(c) 0720526 PCTIUS01127007
N-R25(Q)q 



~iIl}  wherein 5 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, S and 0; Q  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 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 heteroatonas selected from the group
consisting of N, S and 0, or 15 Q 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; q is 0-5;  20 Rah 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  perhalo level,
cycloalkyl of 3-12 carbon atoms, heterocycloalkyl of 44 carbon  atoms and
1-3 heteroatoms selected from the group consisting of N, S and 0,  12 WO
02120526 PCT/USO1/27007  alkenyl of 2-10 carbon atoms, cycloalkenyl of 5-12
carbon atoms and  containing 1-3 rings, and alkynyl of 3-10 carbon atoms;
O' is a selected from the group consisting of hydrogen, nitro, nitrile,
halogen, 5 OH, OR27, 0, haloalkyl of 1-4 carbon 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, 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 10 1-3 heteroatoms selected from the group consisting of N,. 0, and S,
C02R27,  C(O)N(Ra8)(R29'), aryl of 6-10 carbon atoms, heteroaryl of 3=9
carbon atoms  and 1- 3 heteroatoms selected from the group consisting of N,
0, and S,  S(O)yR30, S03R30, and.SO2N(R2$)(R?9); R27 15 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; R28 and R29 are
each independently selected from the group consisting of hydrogen and  20
alkyl of 1-5 carbon atoms; Rao is selected from the group consisting of
alkyl of 1-5 carbon atoms, SO2!',  CHO, OH, nitro, nitrile, halogen, OCF3,
N-oxide, O-C(R31)20, C(O)NHC(O),  the carbon atoms being connected to
adjacent positions on R, and C(O)CA, 25 the carbonyl carbon and the ring
carbon ortho to the carbonyl carbon being  connected to adjacent positions
on R; R31 is selected from the group consisting of hydrogen, halogen and
alkyl of 1-4  carbon atoms; 13 I  J WO 02120526 PCTIUS01127007  y is 0-2 is
0-4, with the exception of halogen, which may be employed up to the  



5 perhalo level; provided that when G is alkyl of 1-4 carbon atoms, alkenyl
of 1-4 carbon  atoms, cycloalkyl of 3-7 carbon atoms, heterocycloalkyi 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
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 pmMo level for halogen; 15 forms, together with the nitrogen atom and
carbon atom to which it is  attached, a polycyelic 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 20 Xf is 3" 1CnH2n-p' ` sR  R wherein
binding is achieved via the terminal carbon atoms;  n 25 is 3-7;  p 14 WO
02/20526 PCT/USO1/27007  is 0.7; R32, R33 and RM (i) are each independently
selected from the group consisting of  hydrogen, haloalkyl of 1-10 carbon
atoms and a number of halogen  5 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, or (ii) R32 and R33
are each independently selected from the group  consisting of hydrogen,
haloalkyl of 1-10 carbon atoms and a  10 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 R34 forms, together with the carbon atom
to which  it is attached, a spiro ring of 3-6 carbon atoms, or 15 (iii) R32
and el 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 20 carbon atoms and RM forms, together with 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) R32 and R33 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 carbon atoms,
alkenyl of 2-10  carbon atoms, cycloalkenyl of 5-7 carbon atoms, and
alkynyl of 3-10  carbon atoms and RM 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
HIM: WO 02/20526 PCTIIJSOI/27007  and pharmaceutically acceptable salts
thereof. A method of the invention further provides for the treatment or
prevention of a  



progesterone receptor mediated. disease or condition by admen ist ering to
a mammal an  effective amount of a compound of the formula (N) 5 -R35(Q')q'
X38  R NNRST  wherein R35  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 0; Rib is
selected from the group consisting of aryl of 6-12 carbon atoms, heteroaryl
15 of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting  ofN, S and 0, 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 0, alkenyl oft-10 carbon
atoms, cycloalkenyl of  5-12 carbon atoms, and R39-R4; 20 Q, 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 member 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 25
consisting of N, S and 0, or 16 WO 02/20526 PCT/USO1/27007  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; q' is
0-5;  



5 R39 is selected from the group consisting of alkyl of 1-10 carbon atoms
and  alkenyl of 2-10 carbon atoms; Rao is selected from the group
consisting of aryl 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
0, 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 0, and
cycloalkenyl of 5-12 carbon atoms; R37 and R38 15 (i) 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 0, 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 20 consisting of N, S and 0,
alkenyl of 2-10 carbon atoms, cycloalkenyl of  5-12 carbon atoms, and
Rai-Ra2, such that the total of atoms in R36, R37  and es is greater than
or equal to 9, or (ii) 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 0, which  ring may optionally be substituted with Rai and R42, Rai 17
WO 02120526 PCT/USOI/27007  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 0, alkenyl of 2-10  carbon atoms, oycloalkenyl of 5-12 carbon
atoms, and alkynyl of 3-10 carbon  5 atoms; 



X42 is selected from the group consisting of hydrogen, aryl of 6-12 carbon
atoms,  heteroaryl of 2-11 carbon atoms and 1-3 heteeroatorns selected from
the group  consisting of N, S and 0, cycloalkyl of 3-12 carbon atoms,
heterocyoloalkyl 10 of 4-7 carbon atoms and 1-3 heteroatoms selected from
the group consisting  of N, S and 0, cycloalkenyl of 5-12 carbon atoms, and
eR`6; 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 consisting of N, S and 0; R46 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.43 and e 20
(1) 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 oft-11 carbon atoms and 1-3 heteroatoms selected from the  group
consisting of N, S and 0, and benzimidazolinone, or 25 (H). 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 WO 02/20526 PCT/US01127007  (iii) R43 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 carbon atoms, heteroaryl of 2- 11 carbon atoms and 1-3
heteroatoms selected from the group consisting 5 of N, S and 0, 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. The present invention therefore provides
non=steroodal compounds, 10 pharmaceutical compositions containing such
compounds and methods for the treatment  or prevention of progesterone
receptor mediated diseases and conditions. Compounds,  compositions and
methods of the present invention therefore are useful in treatment of
progesterone receptor mediated diseases and conditions. without the
concommitant  undesired side-effects associated with known treatments that
use steroid compounds. 15 These and other aspects of the invention will be
more apparent from the following  description and claims. Detailed
Description of the. Invention The invention provides novel, non steroidal
compounds, namely cyclic and  acyclic amidines, pharmaceutical compositions
containing such compounds, and their use  20 for the treatment or
prevention of progesterone receptor mediated diseases or conditions. The
invention further provides methods of treating or preventing progesterone
receptor  mediated diseases or conditions in mammals, such as humans, by
administration of a  non-steroidal compound according to any one of
formulas I-IV, each of which has been  broadly described above in the
summary. 25 In preferred embodiments of the compounds of the general
formula I:  Rl is aryl of 6-12 carbon atoms and is more preferably phenyl,
19 WO 02120526 PCTIUS01127007  R2 is alkyl of 2-10 carbon atoms, alkenyl of
2-10 carbon atoms or cycloalkyl of  3-12 carbon atoms, G is hydrogen, g is
the number of subsituents 0 and is 0-4, 5 T is a substituent on R' and is
selected from nitro, nitrile, trifluormethyl and  halogen, t is the number
of substituenfis T and is 1 or 2, Xis alkyl of 3-7 carbon atoms or alkenyl
of 3-7 carbon atoms, or X is a  



polycyclic ring structure of 3-4 rings, and 10 R', R11 andRx2 are
independently selected from hydrogen and alkyl of 1-10  carbon atoms. As
used herein, the term "aryl" includes aromatic ring structures that are
substituents on another atom. These aryls may also be substituted with
substituents, such  as nitrile, nitro, halogen, haloalkyl, etc. 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 0, N and S, that are
substituents on another atom. These heteroaryls may also be substituted
with  substituents, such as nitrile, nitro, halogen, haloalkyl, etc. Non
limiting examples of  heteroaryls include pyridyl, furyl, quinolyl, etc. 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 teem "alkyl" includes  straight chain or branched alkyls of
between I 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 WO 02/20526 PCT/US01/27007  O2N I O2N O2N N
N~ N N N N  1< O2N ` n O2N O2N N N N  02N ~/ f(  N More preferred compounds
of the invention include those in which R1 is phenyl. Also  



preferred are those compounds for which the substituent T is at the para
position 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. Examples of polycyclic  ring
structures in compositions of the invention include but are not limited to
the 10 following: 21 WO 02/20526 PCT/US01127007  N `~- N N ' NO2 K / NO2
4L( A B C NO2  NL ` N02 N, --N  NO2 NO2  D E F 02 02N 02N  I ~ iN  G H ~ N
N  N N )."  2N O2N 02N  K L  S 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- methyl-a-nitropheayl)methylene]-3;.(2
methplpropyl)hicyalo[3.2.1.O 2,7>]octane) can  



22 WO 02/20526 PCT/US01127007  be prepared from the amide
3-azatricyclo[3.2.1.0<2,7>]octan-4-one; Magn. Reson. Chem.  1987, 2S, 443.
Compound B (7-aza-6-[aza(2 methyl-4-nitrophenyl)methylene]-7-(2-
methylpropyl)tricyclo[3.3.1.0<2,4>]nonane) can be prepared from the ketone
tricyclo[3.2.1.02,4]octan-6-one; J. Organomet Chem. 1985, 281, 397.
Compound C (3 5 aza-4-[aza(2 methyl-4-nitrophenyl)methylene]-3-(2-
methylpropyl)tricyclo[6.2.1.0<2,7>)undecane) can be prepared from the amide
3- azatricyclo[6.2. 1.0<2,7>]undecan-4-one; German Patent DE 3,242,151
(1984).  Compound D (4-aza-3-[aza(2 methyl-4-nitrophenyl)methylene]-4-(2-
methylpropyl)tricyclo[3.3.1.0<2,8>]nonane) can be prepared from the amide 4
10 azatricyclo[3.3.1.0<2,8>]nonan 3-one; Magn. Reson. Chem. 1987,25,443.
Compound  E (11-aza
12-[aza(2methyl-4-nitrophenyl)methylene]-3,3,6-trimethyl-11-(2-
methylpropyl)tricyclo[6.4.0.0<2,6>]dodecane) can be prepared from the
ketone  decahydro-4,4,6a-trimethyl-3H-cyclopenta[a]pentalen-3-one; J. An
Chem. Soc. 1984,  106, 7500. Compound G
(4-aza-5-[aza(2-methyl-4-nitrophenyl)methylene]-4-(2 15 methylpropyl)tricy.
clo[4.3.1.1<3,8>)undecane) can be prepared from the commercially  available
amide 5-azatricyclo[4.3.1.1<3,8>]undecan-4-one. Compound H (6-aza-5-
[aza(2methyl-4-nitrophenyl)methylene]-6-(2-
methylpropyl)tetracyclo[5.3.1.0<2,4>.0<3,9>]undecane) can be prepared from
the ketone.  octahydro2,4methaao-3H-cycloprop[cd]inden 3-one; J Org. Chem.
1975, 40,1079. 20 Compound I (4-aza
5-[aza(2methyl-4-nitrophenyl)methylene]-4-(2-
methylpropyl)tricyclo[5.3.1.1<3,9>]dodecane) canbe 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-
methylpropyl)tricyclo[5.5.0.0<2,10>]dodecane) can be prepared f om the
amide 9-aza 25 3,3,7-trimethyltricyclo[5.5.0.0<2,10>]dodecan-8-one; Indian
J. Chem. 1972,10, 315.  Compound K (3-aza
2-[aza(2methyl-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>]dodeo-9-en 2-one; Tetrahedron
Lett.. 1976, 4517. 



Examples of preferred compounds of formula I in which X is a polycyclic
ring structure  30 of 3-4 rings include: 23 WO 02/20526 PCT/US01/27007  NO2
NO2 N -N h  N N NO2  CN 02 CI FsC N  -N N N N NO2  -0 `N  N '''' racemate
and  optical Isomers  In other embodiments of the compounds of formula I:
1) any one of R10, Rl I and R12 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 prefeired compounds where one of R1, R" and R12
forms a Spiro  ring inch de: 24 WO 02/20526 PCT/USOI/27007  O2N O2N 02N N N
N Nb N N  



2) any one of R10, R" and R12 forms a fused ring together with the ring
containing X. The ring may form together with the carbon atom adjacent  to
the one to which R10, Ri 1 or R12 is attached or it may form together with
5 the carbon atoms that is 2-4 carbon atoms away from the carbon atom to
which R10, RII or R12 is attached. Examples of preferred compounds where
RI, Rll and R12 form fused rings with  the ring containing X include: O2N
O2N \ X DC E \ ~ N N Q N No la 1 \ \  O2N  f ~. N  raoemate and optical
isomers  10 10 T forms a fused ring with R. In this embodiment the
substituent T on R1 forms a  fused ring with the carbon atom adjacent to
the carbon atom to which it is  attached. Examples of compounds where T
forms a fused ring with Rl include:  25 is  I iQ WO 02120526 PCTIU801127007
N 0NO N N In still other embodiments of the compounds of the general
formula I, the number  of substituents T on RI (t) is between 2 and 5 when
R1, R" l and R12 all are hydrogen,  



Furhermore, in preferred embodiments of the invention, at least one of T is
nitro, nitrile,  5 halogen or haloalkyl. In preferred embodiments of the
compounds of the general formula II:  R13 is aryl of 6-12 carbon atoms and
is more preferably phenyl; R14 is alkyl. of 2-10 carbon atoms or cycloalkyl
of 3-12 carbon atoms; T is a substituent on R13 and is selected from nitro,
nitrile, trifluoromethyl and  10 halogen; t' is the number of substituents
T' and is between I and 3; and R15 and R16 are either independently
selected from alkyl of 2-10 carbon atoms and  cycloalky4 of 3-6 carbon
atoms or, together with the nitrogen atom to which they  are attached, form
a 5-8 membered ring of4-7 carbon atoms and 1-2 heteroatoms,  15 such as N,
S and 0. For prefoxed compounds of formula II in which R'S and R'6 are
either alkyl of 2- 10 carbon atoms or cycloalkyl of 3-6 carbon atoms, the
sum of non hydrogen atoms in  Rl , R15 and R'6 is greater than or equal to
9. Examples of pref red compounds of  fnula II in which R15 and R16 are
either alkyl of 2-10 carbon atoms or cycl.oalkyl of 3-6  20 carbon atoms
include: 26 WO 02/20526 PCT/USO1/27007  02N 02N 02N \ N N ~ /  N N N N" v
Examples of preferred compounds of formula II in which Rt5 and R;6 joined
to form a 5-8 membered ring together with the nitrogen atom to which they
are attached  5 include: 02N 02N 02N  N N l> N N 10 



02N \ 02N 02N  Y \  N N N N  10 Compounds of formulas I -IV may be 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 indications, 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., I. Soc. Crynecol.  Invest., l 302 (1994);
Scheven, at al., Biochem. Biophys. Res. Commun., 186.54  (1992); Verhaar,
et al., Bone, 15 307 (1994); Ontjes, In "Calcium and 15 Phosphorus in
Health Diseases", Anderson and Garner (Eds.), CRC Press, 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; 27 WO 02/20525
PCT/US01/27007  A2) as an agent to enhance fracture healing; B 1) as a
female contragestive agent, (Cadepond et at, Annu. Rev. Med., 48 129
(1997); HelCinheimo Clin. Pharmacokinet, 33 7 (1997); Li at at, Adv.
Contracept.,11. 295 (1995); Spitz et at, Adv. Contracept. S 1(1992); Spitz
et al., 5 Anuu. Rev. Phannacol. Tozdool., 36 47 (1996)); B2) for prevention
of endometrial implantation (Cadepond et at, Annu. Rev. Med.,  48 129
(1997)); B3) for the induction of labor (Heildnheimo Clin. Pharmacokinet.,
33 7 (1997);  Kamlis et at, Ann. N. Y. Acad. Sci., ill, 551 (1995)),
including the case of 10 foetus mortus (Heikinheimo, Clin. Pharmacokinet.,
33.7 (1997); Cadepond et al.,  Amu. Rev. Med., 48,129 (1997)); 



B4) for treatment of luteal deficiency (Pretzsh et al., Zentralbl.
(Iynaekol.,119 (Suppl.  2), 25 (1997); Bezer et al., In "Molecular and
Cellular Aspects of  Periimplantation Processes", Dey (Ed.),
Springer-Verlag, p. 27 (1995)); 15 B5) to enhance recognition and
maintanence ofpiegnancy (Bezer of al., In "Molecular  and Cellular Aspects
of Periimplantation Processes", Dey (Ed.), Springer-Verlag;  p. 27 (1995));
B6) for counteracting preeclampsia, eclampsia of pregnancy and preterm
labor  (Yallampalli et at, WO 97/34,922); 20 B7) for the treatment of
infertility, including promotion of spermatogenesis, the  induction of the
acrosome reaction, oocyte maturation, and in vitro fertilization of
oocytes (Baldi et at, J. Steroid Biochem. Mol. Biol., 53.199 (1995); Baldi
et at,  Trends Bndocrinol. Metab., 6 198 (1995); Blackwell et at, Colloq.
INSERM,  23,,fi, -165 (1995); Blackmore et at, Celt Signalling, 5
531(1993); Cork et at, 25 Zygote, 2, 289 (1994); Meizel, Blol. Reprod.,
56.569 (1997)), Cl) for treatment of dysmenorrhea (Coil Capdevila. et at,
Bur. J. Contracept. Reprod.  Health Care, 2 229 (1997); Adaslzi et at, Keio
3. Med., 44 124 (1995)); 28 WO 02/20526 PCT/US01/27007  C2) for treatment
of dysfunctional uterine bleeding.(Coll Capdevila et al., E I. Contracept.
Reprod. Health Care, 2 229 (1997); Adashi et al., Keio J. Med., 44  124
(1995)); C3) for treatment of ovarian hyperandrogynism (Schaison et.al.,
Androg. Excess  5 Disord. Women, 715 (1997)); C4) for treatment of ovarian
hyperaldosteronism (Adashi et at, Keio J. Med., 44 124  (1995)); C5) for
treatment of premenstral syndrome and/or premenstral tension (Mortola,
Carr.  Opin. Endocrinol. Diabetes, 2 483 (1995)); Adasbi et aL, Keio J.
Med., 44 124  10 (1995)); C6) for treatment of perimenstraal behavior
disorders (Constant et al., Hormone Res.,  40 141 (1993)); 



C7) for treatment of climeracteric disturbance, i.e. menopause transition
(Adashi et al.,  Keio J. Med., 44, 124 (1995)) including hot flushes
(Sarrel, Int. J. Fertil. Women's  15 Med., 42.78 (1997); Backstrom et a1.,
Ciba Found, Syrnp., _121,171(1995)), mood changes (Backstrom et al., Ciba
Found. Symp.,121:171(1995)), sleep  disturbance (Sarrel, 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 at, Eur. 3. Contracept  20 Reprod. Health Care, 2(4),
253 (1997); McCarthy et at, Trends Endocrinol.  Metab., 7 327-333 (1996);
Marti et al., Horm. Behav., 31.244 (1997)) and male  sexual receptivity
(Johnson et at, In "Essential Reproduction, 2nd ed., Blackwell  Scientific
Pub., London p177 (1984)); 'C9) for treatment of post menopausal urinary
incontinence (Makinen at al., Maturitas,  25 22 233 (1995); Batra et al.,
J. Urology, 138.1301(1987)); C10) to improve sensory and motor functions
(Backstrom et al., Ciba Found. Symp.,  121,171 (1995)); 29 WO 02/20526
PCT/US01/27007  Cl i) to improve short term memory (B ckstrfm et al., Ciba
Found. Symp.,121,171  (1995)); C12) for treatment of postpartum depression
(Dalton, Practitioner, 229.507 (1985));  C13) for treatment of genital
atrophy (Sarrel, Int. J. Fertil. Women.'s Med., 42 78 5 (1997)); C14) for
prevention of postsurgical adhesion formation (Ustun, Gynecol. Obstet.
Invest., 46,202 (1998)); C15) for regulation of uterine immune function
(Hansen et al., J. Reprod. Fertil.,  49(Suppl.), 69 (1995)); 10 C16) for
prevention of myocardial infarction (Sarrel, Int. J. Ferti1. Women's Med.,
42  78 (1997)); DI) for hormone replacement therapy (Casper et al., J. Soc.
Gynecol. Invest., 3 225  (1996)); 



B1) for treatment of cancers, including hormone mediated cancers, such as
breast  15 cancer (Cadepond at al., Annu. Rev. Med., 48 129 (1997); Pike et
al., Endocr:  Relat. Cauca, 4, 125 (1997)), uterine cancer (Hefiinheimo
Clin. Pharmacokinet.,  33 7 (1997)), ovarian cancer (Pike et at., Bndocr:
Relat. Cancer, 4 125 (1997);  Hughes, WO 98/10,771), and endometrial cancer
(Satyaswaroop, Contrib. Oncol.,  50 258 (1995); Pike at al., Endoer.-Relat.
Cancer, 4, 125 (1997)); 20 B2) for treatment of endometriosis (Cadepond et
al., Annu. Rev. Med., 48 129  (1997); Heikinheimo, Clin. Plazmacokinet., 33
7 (1997); Edmonds, Br. J. Obstet.  Gynaeco1.,103 (Suppl. 14), 10 (1996);
Adashi et at, Keio J. Med., 44 124  (1995)); E3) for treatment of uterine
fibroids (Cadepond et at, Arms. Rev. Med., 4$,129  25 (1997); Adashi et at,
Keio J. Med., 44 124 (1990; 30 WO 02/20526 PCTIUS01/27007  Fl) for
treatment of hirsutism (Orentreich et al., US 4684635; Azziz et al., J.
Clin. Endocrinol. Metab., 80 3406 (1995)); F2) for inhibition of hair
growth (Houssay et al., Acta Physiol. Latinoam., 28 11  (1978)); 5 01) as a
male contraceptive (Hargreave et al., Int. Congr., Symp. Semin. Ser., 12.99
(1997); Meriggiola et al., J. Androl.,18, 240 (1997)); G2) as an
abortifacient (Michna et al., Pharm. Ztg.,14L11(1996)); and H1) for the
promotion of mylin repair (Baulieu et al:, Cell. Mol. Neurobiol.;16 143
(1996); Baulieu et al., Mult. Soler., 3 105 (1997); Schumaker et al., Dev.
10 Neurosci.,18.6 (1996); Koenig et al., Science, 268 1500 (1995)).
Compounds of formulas I-IV are preferably used in the treatment or
prevention of  osteopenia, osteoporosis, or bone fracture, or are used as
female contragestive agents or  as agents for hormone replacement.
Currently, progesterone or progestins alone or in combination with
estrogens-re  15 clinically indicated: for contraception (Merck Manual;
Merck & Co. (1992)); for  



treatment of gastrointestionalbleeding due to arteriovenous malformations
(Merck  Manual; Merck & Co. (1992)); for treatment of recurrent metatarsal
stress fractures  complicated by oligiomenorrhea or amenorrhea (Merck
Manual; Merck & Co. (1992));  for treatment of premenstral syndrome (PMS,
premenstral. tension; Merck Manual; Merck 20 & Co. (1992)); for
postmenopausal hormone replacement 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  prevention of osteoporosis, treatment of vulvar and/or
vaginal atrophy, treatment of 31 WO 02f20526 PCT/USO1/27007  moderate to
severe vasomotor symptoms associated with menopause, treatment of
secondary amenoi ehea, treatment of abnormal uterine bleeding due to
hormonal  imbalance in the absence of organic pathology, prevention of
pregnancy, or as adjunctive  therapy and palliative treatment of
inoperable, recurrent, and metastatic endometrial or 5 rend carcinoma
(Merck Manual; Merck & Co. (1998)). The present invention also includes
pharmaceutically acceptable salts of the  compounds of Formulas I-N.
Suitable pharmaceutically acceptable salts are well known  to those skilled
in the art and include basic salts of inorganic and organic acids, such as
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methanesulphonic 10 acid, trifluoromethanesulfonic acid, sulphunic acid,
acetic acid, trifluoroacetic acid, malic  acid, tartaric acid, citric acid,
lactic acid, oxalic acid, succinic acid, fumaric acid, maleic  acid,
benzoic acid, salicylic acid, phenylacetic acid, and mandeli c acid. In
addition,  pharmaceutically acceptable salts include acid salts of
inorganic bases, such as salts  containing alkaline cations (e.g., Lip'
Nay' or K), alkaline earth cations (eg., W, Ca~'2 15 or Bay), the ammonium
cation, as well as acid salts of organic bases, including aliphatic  



and aromatic substituted ammonium, and quaternary ammonium cations such as
those  arising from protonation or peralkylation of triethylamine,
N,N-diiethylamine, N,N- dicyclohexylamine, pyridine,
NN-dimethylaminopyridine (DMAP),1,4- diazabicyclo[2.2.2]octane (DABCO),
l,5-diazabicyclo[43.0]non 5-ene (DBN) and 1,8- 20
diazabicyclo[5.4.0]undeo-7-ene (DBU). A number 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 mixtmu 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 II which possess
progesterone receptor binding  activity or the use of any racemic or
optically active forms of compounds described in  Formulas I -IV for the
treatment or prevention of progesterone receptor mediated diseases  or
conditions. 32 WO 02120526 PCTIUS01127007  The therapeutic agents of the
invention maybe employed alone or concurrently with other therapies. For
example, when employed as in Al or A2, the agent may be  used in
combination with a calcium source, vitamin D or analogues of vitamin D,
and/or  antiresorptive therapies such as estrogen replacement therapy,
treatment with a f luoride  5 source, treatment with calcitonin or k
calcitonin analogue, or treatment with a bisphosphonate such as
alendronate. When employed as in BI through B7, the agent  may be used with
therapies such as estrogen replacement therapy. When employed as in  Cl
through C16, El through E3, or FI or F2, the agent may be used concurrently
with  therapies such as estrogen replacement therapy and/or a
gonadotropin-releasing hormone 10 agonist. When employed as in GI or 02,
the agent may be used concurrently with  therapies such as an androgen. The
method of the invention is intended to be employed for treatment of
progesterone receptor mediated diseases or conditions in both humans and
other  mammals. 15 The compounds may be administered orally, dermally,
parenterally, by injection,  



by inhalation or spray, or sublingually, rectally or vaginally in dosage
unit formulations.  The term 'administered by injection' includes
intravenous, intraarticular, intramuscular,  subcutaneous and parenteral
injections, as well as use of infusion techniques. Dermal  administration
may include topical application or transdermal administration. One or 20
more compounds may be present in association with one or more non-toxic
pharmaceutically acceptable carriers and, if desired, other active
ingredients.  Compositions intended for oral use may be prepared according
to any suitable method known to the art for the manufacture of
pharmaceutical compositions. Such  compositions may contain one or more
agents selected from the group consisting of  25 diluents, sweetening
agents, flavoring agents, coloring agents and preserving agents in  order
to provide palatable preparations. Tablets contain the active ingredient in
admixture with non toxic  pharmaceutically acceptable excipients which are
suitable for the manufacture of tablets.  These excipients maybe, for
example, inert diluents, such as calcium carbonate, sodium 33 WO 02120526
PCT/USO1127007  carbonate, lactose, calcium phosphate or sodium phosphate;
granulating and  disintegrating agents, for example, Dorn starch, or
alginic mat and binding agents, for  example magnesium stearate, stearic
acid or talc. The tablets may be uncoated or they  may be coated by known
techniques to delay disintegration and adsorption in the 5 gastrointestinal
tract and thereby provide a sustained action over a longer period. For
example, a time delay material such as glyceryl monostearate or glyceryl
distearate may  be employed. These compounds may also be prepared in solid,
rapidly released form. Formulations for oral use may also be presented as
hard gelatin capsules wherein  the active ingredient is mixed with an inert
solid diluent, for example, calcium carbonate,  10 calcium phosphate or
kaolin, or as soft gelatin capsules wherein the active ingredient is mixed
with water or an oil medium, for example peanut oil, liquid paraffin or
olive oil.  Aqueous suspensions containing the active materials in
admixture with excipients  suitable for the manufacture of aqueous
suspensions may also be used. Such excipients  are suspending agents, for
example sodium carboxymethylcellulose, methylcellulose, 



15 hydroxypropyl-methylc ellulose, sodium alginate, polyvinylpyrrolidone,
gum 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 fatty 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 as  polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with  partial esters derived from
fatty acids and hexitol anhydrides, for example polyethylene  sorbitan
monooleate. The aqueous suspensions may also contain one or more
preservatives, for example ethyl, or n-propyl, p hydroxybenzoate, one or
more coloring  25 agents, one or more flavoring agents, and one or more
sweetening agents, such as sucrose  or saccharin. 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 34
WO 02/20526 PCT/US01/27007  dispersing or wetting agents and suspending
agents are exemplified by those already  mentioned above. Additional
excipients, for example, sweetening, flavoring and coloring  agents, may
also be present The compounds may also be in the form of non-aqueous liquid
formulations, e.g.,  5 oily suspensions which may be formulated by
suspending the active ingredients in .a  vegetable oil, for example arachis
oil, olive oil, sesame oil or peanut oil, or in a mineral  oil such as
liquid paraffin. The oily suspensions may contain a thickening agent, for
example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as
those set  forth above, and flavoring agents may be added to provide
palatable oral preparations. 10 These compositions may be preserved by the
addition of an anti-oxidant such as ascorbic  acid. Pharmaceutical
compositions of the invention may also be in the form of oil-in- water
emulsions. The oil phase may be a vegetable oil, for example olive oil or
arachis  



oil, or a mineral oil, for example liquid paraffin or mixtures of these.
Suitable 15 emulsifying agents maybe naturally-occurring gums, for example
gum acacia or gum  tragacanth, naturally-occurring;phosphatides, for
example-soybean, lecithin, and esters or  partial esters derived from fatty
acids and hexitol anhydrides, for example sorbitan  monooleate, 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 sweetening agents, for example  glycerol, propylene glycol, sorbitol
or sucrose. Such formulations may also contain a  demulcent, a preservative
and flavoring and coloring agents. The compounds may also be administered
in the form of suppositories for rectal  25 or vaginal administration of
the drug. These compositions can be prepared by mixing the  drug with a
suitable non-irritating excipient 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 include cocoa
butter and polyethylene glycols. 35 I lt~~. WO 02/20526 PCT/USO1/27007
Compounds ofthe 6 ion may also be administere ansdenmally using methods
known to those skilled in the art (see, for example: Chien; "Transdermal
Controlled Systemic Medications' ; Marcel Dekker, Inc.; 1987. Lipp et at.
WO 94)04157  3Mar94). For example, a solution or suspension of a compound
of Formula I or II in a 5 suitable volatilla solvent optionally containing
penetration enhancing agents can be  combined with additional additives
known to those skilled in the art, such as matrix  materials and ba ocides.
After sterilization, the resulting mixture can be fonrmlated  following
known procedures into dosage forms. In addition, on treatment with
emulsifying agents and water, a solution or suspension of a compound of
Formula I or II  10 may be formulated into a lotion or salve. Suitable
solvents for processing iransdetmal delivery systems are known to those
skilled in the art, and include lower alcohols such as ethanol or isopropyl
alcohol, lower  



ketones such as acetone, lower carboxylic acid esters such as ethyl
acetate, polar ethers  such as tetrahydrofixran, lower hydrocarbons such as
hexane, cyclohexane or benzene, or 15 halogenated hydrocarbons such as
dichloromethane, cbloroform, trichlorotrif luoroethane,  or irichlorof
luoroethane. Suitable solvents may also include mixtures one or more
materials selected from lower alcohols, lower ketones, lower carboxylic
acid esters, polar  ethers, lower hydrocarbons, 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 C8- Cis fatty alcohols such as
lauryl alcohol or cetyl alcohol, saturated or unsaturated C8-C18  My acids
such as stearic acid, saturated or unsaturated fatty esters with up to 24
carbons  such as methyl, ethyl, propyl, isopropyl, n butyl, sec butyl
isobutyl tert-butyl or 25 monoglycerin esters of acetic acid, capronic
acid, laude acid, myristinic acid, stearic acid,  or palm itic acid, or
diesters of saturated or unsaturated dicarboxylic acids with a total of  up
to 24 carbons such as diisopropyl adipate, diisobutyl a dipate, diisopropyl
sebacate,  diisoprropyl maleate, or diisopropyl fumarate. Additional
penetration enhancing materials  include phosphatidyl derivatives such as
lecithin or cephalin, terpenes, amides, ketones, 30 ureas and their
derivatives, and ethers such as dimethyl isosorbid and diethyleneglycol  36
WO 02/20526 PCTIUS01/27007  monoethyl ether. Suitable penetration enhancing
formulations may also include mixtures  one or more materials selected from
monohydroxy or polyhydroxy alcohols, saturated or  unsaturated Cg-Cis fatty
alcohols, saturated or unsaturated' CB-C1g fatty acids, saturated or
unsaturated fatty esters with up to 24 carbons, diesters of saturated or
unsaturated 5 dicarboxylic acids with a total of up to 24 carbons,
phosphatidyl derivatives, terpenes,  amides, ketones, areas and their
derivatives, and ethers. Suitable binding materials for transdermal
delivery systems are known to those  skilled in the art and include
polyacrylates, silicones, polyurethanes, block polymers,  styrene-butadiene
coploymers, and natural and synthetic rubbers. Cellulose ethers, 10
derivatized polyethylenes, and silicates may also be used as matrix.
components.  



Additional additives, such as viscous resins or oils maybe added to
increase the viscosity  of the matrix. For all regimens of use disclosed
herein for compounds of Formula I-IV, the daily  oral dosage regimen will
preferably be from 0.01 to 200 mg/Kg of total body weight. The  15 daily
dosage for administration by injection, including intravenous,
intramuscular, subcutaneous and parenteral injections, and use of infusion
techniques will preferablybe  from 0.01 to 200 mg/Kg of total body weight.
The daily rectal dosage regimen will  preferably be from 0.01 to 200 mg/Kg
of total body weight. The daily vaginal dosage  regimen will preferably be
from 0.01 to 200 mg/Kg of total body 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 appreciated by those skilled in the art that
the particular method of 25 administration will depend on a variety of
factors, all of which are considered routinely  when administering
therapeutics. It will also be understood, however, that the specific  dose
level for any given patient will depend upon a variety of factors,
including, but not  limited to the activity of the specific compound
employed, the age of the patient, the  body weight of the patient, the
general health of the patient, the gender of the patient, the 37 HIM. WO
02/20526 PCT/USO1/27007  diet of the patient, time of ministration, route
of administxa i i, rate of excretion, drug  combinations, and the severity
of the condition undergoing therapy. It will be further  appreciated by one
skilled in the art that the optimal course of treatment, ie., the mode of
treatment and the daffy number of doses of a compound of Formula I -IV or a
5 pharmaceutically acceptable salt thereof given for a defined number of
days, can be  ascertained by those skilled in the art using conventional
treatment tests. The entire disclosures of all applications, patents and
publications cited above and  below are hereby incorporated by reference. 



The compounds of Formulas I -IV may be prepared by use of known chemical
10 reactions and procedures, from known compounds (or from starting
materials which, 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 following
general preparative methods are presented iu 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.  N-R47  R4B N~ 20 ~R4a )  wherein e is
R'(i% R2s(Q)q, Raa(')r, or R33(X)q; R.'0 is R2(G)g, R26(G%, Ri6or R3$; R49
and  R48 are R's and it" respectively, R37 and R36 respectively, or R49 and
R''s may be joined to  form a linking group -X- or X'-; and RI, R2, R'3,
R'4, R'S, R16, R2; R26, R3S, R36, R37, 25 R38, T, T', 0, G', Q, Q', t, t',
g, g', q and q' are as defined hereinabove for formulas HIV.  38 WO
02120526 PCT/USOI/27007  Formula V amidines are prepared by straightforward
methods known to those in the art Methods that are illustrative of those
which may be used are described below and  are not meant to be
comprehensive or limiting in any way. Such methods may be used in  the
preparation of the cyclic or acyclic amidines of formulas I-IV. For
example, the  5 amidines of Formula V maybe prepared in the manner shown in
Flow Diagram I.  FLOW DIAGRAM I 49 R'9 We 1. POCI3 or SOCI2 R4 \ Ras HCI R
R` 8  HCI  WO O 0~N--<\ 



-R47 R50 N-R47  2. R47NH2 (VII) HCI  (V (V) (Va)  An amide of formula VI
maybe treated, at a temperature from -78 to 20C, with an agent, such as
phosphorous oxychloride or thionyl chlorides neat or in an inert solvent
10 such as methylene chloride and with or without addition of a catalytic
amount of  dimethylformamide, to form an intermediate
chloroiminium'chloride or imidoyl chloride.  This intermediate is not
isolated but is farther treated, after removal of any excess  phosphorous
oxychloride or thionyl chloride, with an amino compound of formula VII  and
a base, such as tdethylamine. The amidine product of formula V is isolated
upon 15 aqueous workup, and may be further derivatized to an acid salt Va,
by treatment with an  anhydrous acid such as gaseous HCl in an anhydrous
solvent. such as ether.  Alternatively, an amide of formula VIII may be
treated sequentially with an activating agent, such as thionyl chloride and
the like, and an amine to provide formula V  compounds, as shown in Flow
Diagram II: 20 FLOW DIAGRAM II Raa H,Ra7 1. SOCI2 Ras\N Ras  p N 2. R4sRsNH
Ra' N-R4 - (V) 39 HIM. WO 02/20526 PCTIUS01127007  Formula I compoui in
which R$ is a hydrogen may be converted to formula I compounds where RS is
an alkyl group. This reaction sequence is illustrated in Flow  Diagram 11,
in which the amidine is first treated with a base such as sodium hydride or
cesium carbonate in an anhydrous aprotic solvent, such as
NN-dimethylformamide 5 (DMF), and then allowed to react with an alkyl
halide such as methyl iodide, sec-butyl  bromide or the like. FLOW DIAGRAM
III  



RA8 R49 47 1. NaH or Cs(CO8)2 R'~ Fee H 2. R0X N_R47  R~  (Vb) An
additional route to formula V compounds is shown in Flow Diagram IV. By  10
this method, a urea of formula IX is reacted with an excess of an alkyl,
alkenyl or alkynyl  magnesium halide Crxignard reagent at room temperature
in an aprotic solvent such as  THE to provide corresponding formula V
compounds as shown: FLOW DIAGRAM IV  15 II 48 R~  ,`'N _..R47  R N)LNH-R4'7
R MgX R49_ N R50l RHO"  Certain formula V compounds in which e 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 900 C exemplified in Flow  20 Diagram V. 40
WO 02/20526 PCT/USO1/27007  FLOW DIAGRAM V 048  R49 R47 PPA R49 R4B ,R47
`N `N. HZC' I  A (Vc) (Vd)  Amides of formula VI may be prepared by methods
well know to those skilled in  



the art, for instance by acylation of a mono or disubstituted amine with an
acylating agent 5 such as an acid chloride, with or without the addition of
a base catalyst, such as  triethylamine, as shown in Flow Diagram VI. FLOW
DIAGRAM VI 48  R!R50NH + RICO-CI base Fek, N O  (VI) Certain formula VI
compounds in which R48and e are joined to form a linking .  10 group -X- or
X'-, as described above, may be prepared by thermal intramolecular
cyclization of an amino ester derivative of formula X, where R' is lower
alkyl, as shown  in Flow Diagram VII. FLOW DIAGRAM VII 50-2200C X )
R50-NH-(X)-CO2R' R50-N~  O (~  (VI) 15 Formula VI compounds may also be
prepared by alkylation odisubstituted  formula VI compounds with a suitable
alkylation agent such as an alkyl halide, in the  41 WO 02/20526
PCT/US01127007  presence of a base such as sodium hydride, in the presence
or absence of an apmtic  solvent, such as DMF, as shown in Flow Diagram
VIII. FLOW DIAGRAM VIII Wax 8  R.N- W  R50NH-CO-R48 base R5fl O  (Vib) 5
Formula Vtb compounds are either commercially available or may generally be



prepared by acylation of an unsubstituted amine with an acylating agent. In
some cases,  compounds of formula Vlb maybe prepared from a ketone of
formula IX by the sequence shown In Flow Diagram lX. The ketone is
converted to an oxime, then induced  to undergo rearrangement to Vib,
catalyzed, for example, by an optionally substituted 10 benzene sulfonyl
chloride. Formula IX ketones are readily available from a wide variety  of
commercial sources and may be prepared by well-known routes, such as
oxidation of  the corresponding alcohols. Formula IX ketones may also be
prepared by rearrangement  reactions such as pinacol/pinacolone type
rearrangements of 1,2-diols, as shown for the  preparation of IXa from XI,
and the acid-catalyzed rearrangement of epoxides. 15 FLOW DIAGRAM IX  0
NH2OH NOH ArSO2CI R50 R'~ --Y --_- R50NH-CO-Ra$  R50 R'~ ( 3 CX) (VIb)
Acid  OH O (XI) (xa)  42 WO 02/20526 PCT/USO1/27007  Compounds of formula
VIII maybe prepared by reaction of an amino compound of formula VII with an
acylatiing agent such as an acid halide, at 0 C to 25 C with the  addition
of a base such as triethylamine. FLOW DIAGRAM X O  8)N,R4r  R47 NH2 + e
CO-halogen base H  5 (VII) (VM  



Preparative Examples The following examples are included as illustrations
of preparation of specific  compounds of the invention, and are not to be
construed as limiting the scope of the  invention in any way. 10 The
compounds useful in the therapeutic method of this invention are prepared
by  standard methods of organic chemistry, prepared individually or by
parallel synthesis.  Unless otherwise noted reagents and solvents were
obtained from commercial suppliers  and were used without further
purification. All reactions were carried out in flame-dried or oven-dried
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 rubber 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 apparatus, and in these cases
temperatures refer to  oven temperatures. All temperatures are reported
uncorrected in degrees Celsius (C).  Unless otherwise indicated, all parts
and percentages are by volume. 43 . . WO 02/20526 PCT/USO1/27007
Thin-Layer chromatography (TLC) was performed on't hatman(r) pro-coated
glass backed silica gel 60A F-254 250 Pm plates. Visualization of plates
was effected by  one or more of the following techniques: (a) ultraviolet
illumination, (b) exposure to  iodine vapor, (c) immersion of the plate in
a 10% solution of phosphomolybdic acid in 5 ethanol followed by heating,
(d) immersion of the plate in a cerium sulfate solution  followed by
heating, and/or (e) immersion of the plate in an acidic ethanol solution of
2,4-dinitro'pheny4hydrazine followed by heating. Column chromatography
(chromatography) was performed using 230-400 mesh EM Sc ence(r) silica gel.
Rotary  chromatography was performed using pre-cast SiO2 plates
(Alltech(r)) from Harrison  



10 Research Chromatotron. Melting points (mp) were determined using a
Thomas Hoover melting point  apparatus or a Mettler PP66 automated melting
point apparatus and are uncorrected.  Fourier transform infrared spectra
were obtained using a Mattson 4020 Galaxy  Series spectrophotometer. 15
Proton (H) nuclear magnetic resonance (NMR) spectra were measured with a
Genet Electric GN-Omega 300 (300 MHz) spectrometer with either Me4Si (S
0.00) or  residual protonated solvent (CHCI3 b 7.26; McOH S 3.30; DMS mlz,O
& 2.49) as  standard. Carbon (13C) NMR spectra were measured with a General
Electric (IN- Omega  300 (75 MHz) spectrometer with solvent (CDCI3 S 77.0;
MeOD-d3; 3 49.0; DMSO--ds 0  20 39.5) as standard. Low resolution mass
spectra (MS) and high resolution mass spectra (HRMS)  were obtained as
electron impact (BI), chemical ionization (Cl), or as fast atom
bombardment (FAB) mass spectra. Electron impact mass spectra (El-MS) were
obtained  with a Hewlett Packard 5989A mass spectrometer equipped with a
Vacumettics 25 Desorption Chemical Ionization Probe for sample
introduction. The ion source was  maintained at 250 C. Electron impact
ionization was performed with electron energy of  70 e V and a trap current
of 300 A.. Liquid-cesium secondary ion mass spectra (FAB- MS), an updated
version of fast atom bombardment, were obtained using a Kratos 44 WO
02/20526 PCT/USO1/27007  Concept I-H spectrometer. Chemical ionization mass
spectra (CI MS) were obtained  using a Hewlett Packard MS-Engine (5989A)
with methane or ammonia as the reagent  gas (lxi 0'4 Corr to 2.5xI04 tore).
The direct insertion de sorption chemical. ionization  (DCI) probe
(Vacuumetrics, Inc.). was ramped from 0-1.5 amps in 10 no and held at 10 5
amps until all traces of the sample disappeared (about 1-2 min). Spectra
were scanned  from 50-800 amu at 2 sec per scan. HPLC -electrospray mass
spectra (PLC ES-MS)  were obtained using a Hewlett- Packard 1100 HPLC
equipped with a quaternary pump, a  variable wavelength detector, a.C-18
column, and a Finnigan LCQ ion trap mass  spectrometer with electrospray
ionization. Spectra were scanned from 120-800 amu using 



10 a variable ion time according to the number of ions in the source. Gas
chromatography - ion selective mass spectra (GC-MS) were obtained with a
Hewlett Packard 5890 gas  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 eV). Elemental analyses
were conducted by Robertson Microlit Labs, Madison NJ. 15 NMR spectra,
LRMS, elemental analyses, and HRMS of the compounds were consistent  with
the assigned structures. ..  The IUPAC names of compounds exemplified were
obtained using the ACD/Lab  Web Service. Examples of preparations of
compounds of the invention are provided in the  20 following detailed
synthetic procedures. EXAMPLE 1 Preuaration of
3-(1-Nitrocvdonentvll-nrooionic acid. Methyl Ester  O  O2N OMe A solution
of nitropentane (4.508; 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 45 I:~aO WO 02/20526 PCT/USO1/27007  acrylate (3.5 mL, 39.0 mmo1~
was added dropwise over 15 mzt utes. The reaction mixture  was stirred for
an additional 2.5 h at 70 C and then cooled to ambient temperature. The
reaction was partitioned between Et20 and IN HCL The separated organic
layer was  washed successively with water(twice), 0.1% sodium bicarbonate
solution, dried 5 (Na28O4), filtered and concentrated in vacuo to yield the
desired compound as a greenish  oil (7.95 g, 39 mmol,100%) which was used
in the next step without further purification.  GCMS m/z; 155 f M N02f .
EXAMPLE 2 Preparation of 3-(1 Nitro pen yD7paropnonic Acid  



O  O2N OH 10 To a solution of 3-(l-nitrocyclopeutyl)propionic acid, methyl
ester (8.45 g, 42  mmol) in THE (200 mL) at 0 C was added aqueous IN NaOH
(46 mL). The mixture was  stirred 10 minutes then warmed to ambient
temperature and stirred for 2.5 h. The mixture  was then concentrated in
vacua to about 1/4 volume and was partitioned between Et20 15 and water.
The aqueous layer was washed with Et2O, the pH was adjusted to 0 with IN
HCl and then extracted with Et20. The Et20 extracts were combined and dried
(Mg804),  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 ! Diazo-4dl-ni
trocvclomentvn 2-butanone  O  O2N N2 To a solution of 3-(1-n
itrocyclopentyl)-propionic acid (1.90 g,10.2 mmol) in dry  CH2C12 was added
thionyl chloride (0.81 m1,, 11.2 nimol) and 3 drops DMF. The reaction  46
WO 02/20526 PCT/US01/27007  was gently warmed to 35.C and stirred for 2.5
h. The reaction mixture was concentrated  in vacuo and suspended in CH2C12
(20 mL) and cooled to -10 C. Diazomethane was  added until a yellow color
persisted, and the reaction was stoppered and allowed to warm  slowly to
ambient temperature with stirring for an additional 12 It The reaction
mixture 5 was concentrated to an orange oil (2.51 g), which was used in
following steps without  further purification. TLC .(hexane-EtOAc, 9:1), Rf
= 0.22. EXAMPLE 4 Preparation of 4-(1 Nitrocyclonentyl)-butanoic Acid.
Methyl Ester  O2N O~ 0  10 A filtered solution of silver benzoate(500 mg)
and triethylarnine (5 mL) was  



prepared and added in 0.5 mL portions to a solution of
1-diazo-4-(1-nitrocyclopentyl)-2- butanone (2.15 g, 102 mmol) in McOH. at
reflux until nitrogen evolution had ceased  (about 2.5 mL total). The
solution was cooled to ambient temperature, Cehte(r) was added,  the
solution was filtered and then concentrated in vacuo. The residue was
dissolved.in 15 Et2O and was washed successively with 1N HCI, saturated
sodium bicarbonate solution,  saturated NaC1, and dried (MgSO4). The
solution was filtered and concentrated in vacuo  and the crude material was
chromatographed on silica gel, eluting with hexane-EtOAc  mixtures to yield
the desired compound as an oil (1.71 g, 7.96.mmol). TLC (hexane- EtOAc,
9:1), Rf= 0.46. 20 EXAMPLE 5  Preparation of Soirof4.51decan-6-one To a
solution of (l,i' bicyclopentyl)-1,1'-diol (3.0g,17.62 mmol) in 50 mL of
CH2Cl2 was added 1.0 g of anhydrous (MgSO4) and this suspension was stirred
for 1 h.  47 HI R WO 02120526 PCTIUSO1127007  The reaction mixture was
cooled in an ice bath, treated with 0.5 mL of boron trifuoride  etherate
and stirred for an additional h. Na2COs (2.5g) was then added and stirring
under  agon was continued until the ice bath had melted and reached room
temperature. The  mixture was filtered and concentrated in vacua, leaving a
residue that was purified by 5 cbromatography (5% EtOAcihexanes) to afford
product (1.87g, 70%). TLC (40%  EtOAc/hexane), Rf= 0.95. EXAMPLE 6
Preparation of Spiro[4.51decan-6-one Oxune  NOH  10 To a solution of 1.50g
(9.85 mmol) of spiro[4.51deoan 6-one in 80 mL MeOH was added 1.40g (19.71
mmol) hydroxylamine hydrochloride followed by 2.40g (29.6 mmol)  NaOAc. The
reaction mixture was stirred for 16 h at room temperature. The MeOH was
then concentrated in vacua leaving a white solid to which was added 80 mL
CH2C12. The  CH2Cn solution was washed with 80 niL of water, separated and
dried (Na2804). 



15 Filtration followed by concentration in vacua left a thick clear residue
that crystallized on  standing (1.55g, 9410). TLC (40% EtOAc/hexanes), Rf =
0.66. EXAMPLE 7 Preparation of N.N.-diisobntyl-N'd2-methyl-4-nitxonheuy
urea  O2N N-U-N CHg  20 A solution of 20% phosgene (6.8 mL, 3.14 mmol) in
toluene and CH2C12 (100  mL) was slowly treated at 0 C with a solution of
2-methyl-4-nitroaniline (1.00 g, 6.57  mmol) and pyridine (0.97 mL,19.7
mmol) in CH2C12 (100 mL). The mixture was stirred  at room temperature for
2 h and was then concentrated in vacua to a yellow residue. The 48 WO
02/20526 PCT/US01/27007  residue was suspended in CH2C12 and treated with
dusobutylamine (1.3 mL, 7.23 mmol).  Stirring was continued for 18 h at
room temperature. The mixture was washed with saturated aqueous sodium
bicarbonate solution, dried (MgSO4), filtered and concentrated  in vacuo to
a yellow oil. This material was triturated with Et2O and the solids were 5
collected by filtration (1.54 g, 77 %). MS (FAB) m/z, 308 [M+H]+.  EXAMPLE
8 Preparation of N.N Diisobutylacetamide  O  > A solution of 1.56g
diisobutyl amine (12.06 mmol) in dry Bt2O (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 acetyl chloride (0.78 mL,10:96 mmol) via
syringe over  a 5-minute period. Stirring was continued for 15 minutes,
then the mixture was warined to  ambient temperature and stirring was
continued for an additional 2.5 h. The reaction was  diluted with Et2O and
washed with 1N HCl (three times), saturated NaCl. The organics 15 were
dried (MgSO4), filtered and concentrated to yield clean desired compound as
an oil  (1.45 g, 8.48 mmol; 77% yield). TLC (hexanes-EtOAc, 2:1), Rf= 0.38.
EXAMPLE 9 



Preparation of 442 Ethylbuttvl)-4-azatricvclol4.3.1.13'$lundecan-5-one 20
To a solution of 1.00g, 6.05 mmol of 4-azatriayclo-[4.3.1.13-8]undecan
5-one in 50  mL of DMF was added 0.145g (6.05 mmol) of sodium hydride. This
was allowed to stir  at room temperature for I 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 h. The reaction mixture was then 49 WO 02120526 PCTIUS01127007
cooled and the DMF was concentrated in vacuo leaving a residue. This
residue was taken  up in CH2CI2 and washed four times with 50 mL of water.
The organic phase was separated, dried and concentrated in vacuo leaving an
oil (0.51 g, 34%).  EX A1!+ F 10 5 Preparation of 1
Azarsufro14.41nonan-2-one  H  A mixture of
3-(1-nitrocyclopentyl)-propionnic acid methyl ester (5.46 g, 27 mmol),
absolute ethanol (100 mL) and 10% Pd/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 for 2 days. To the reaction was added Celite(r)
and the hot solution filtered and washed with hot MeOH. The filtrates were
concentrated to about 50 mL 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 15 Preparation of 2-Aza 2-i sobutylbfcvclo
12.2.21-octan-3-one  AN -0 A dry,100mL sealed reaction flask was equipped
with a stir bar. The flask was  charged with methyl
4-isobutylaminocyclohexane carboxylate (5.88g, 27.6 rmnol) in dry  McOH
(20mL) and heated to 200C 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 (BI) m1z,181  [M+H). 50 WO 02/20526 PCT/US01127007  



EXAMPLE 12 Preparation of 9-Azabicvclo 13.3.21decan 10-one  O  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 IN NaOH
(5OmL) and was  extracted with twice with chloroform (50 mL). The organics
were combined, dried  (Na22SO4), filtered and concentrated to give the
product (0.26g, 1.69 mmol, 94%). TLC  (hexanes-EtOAc, 5:1), Rf 0.05. 10
FXAMPi 13 Preparation of 6-Azaspirof4.61undecan 7-one  O NH  To a solution
of 1.50g (8.97 mmnol) of spirof4.5jdecan 6-one in 30 mL acetone  was added
1.65g (1.2mL, 9.36 mmol) benzenesulfonyl chloride. To this mixture was 15
added 0.375g (9.3 8 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 concentrated in
vacuo leaving an aqueous  residue that was extracted with four 50 mL
portions of Et20. The Et20 extracts were  combined and concentrated in
vacuo leaving a viscous yellow oil. Trituration with 20 hexanes afforded
crystals that were filtered and dried (0.158,10%). TLC (40%  EtOAc/hexane)
Rf = 0.14. 51 W(c) 02/20526 PCTIUSO1/27007  EXAMPi E 14 Preparation of
4.4Isobutvl -azatrlicyc1o14.3.1.1 1undecan-5-one To a solution of 25.Og
(0.151 mmol) 4-azatricyclo[4.3.1.1U]undecan 5-one in 5 200 mL 1
bromo-2methylpropane was added with stirring 4.36g (0.182) mmol sodium
hydride and the mWUre 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 ISO mL of CH2C12 and  washed with 100 mL of water. The organic phase was
separated, dried (Na2SO4), filtered 10 and concentrated in vacuo, leaving
an oil (24.9g, 74%).  EXAMPLE 15 Preparation of
4-lCyclouentyI-4-azatricvelo14.3.1.13'slmxdecan-5-one  O  Q~:N To a
solution of 0.508 (3.026mmol) of 4-azatrioyclo-[4.3.1.13'3] ndecan 5-one in
15 2OmL 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 CH2C12 and washed with
water. The organic phase was separated, dried,  filtered and concentrated
in vacua leaving an amber semi-solid (0.758g,107%). 20 Utilizing the
procedures described in examples 8 to 15 above and employing the
appropriate starting materials, examples 16-40 shown in Table 1 below were
similarly  prepared. 52 WO 02/20526 PCT/US01127007  Table 1 Preparative
Examples of Amides  R 49 Rao O 5 Sx. R R Method Characterization  No.
Examale  8 CH3 CH CH CH 8 - 0.38 2:1 bexanes/EtOAc  9 (CH3CH2)2CHCH2. 9 10
H Q 10  (CH2)2- 11 (CH3)2CHCH2- MS (E1) m/z,181 [M+H] 



12 H 12 Ry = 0.05, 5:1 hexanesiEtOAc  13 H 13 Rf - 0.14,.3:2 hexane& EtOAc
HOV 14 (CH3)2CHCH2. 14  15 C Pentyl 1S  16 CH CH- CH- CE6 8  17 H 9
-Q(CH2)318 C 9 19 H2C= C(CH3)CH2- 9 R!= 0.35, 2:3 EtOAcfhexanes  20
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 H2C=C CH CH2- - CH - 9
ltf= 0.13,2:3 BtOAo/haxanes  25 CH3)CH2- -(H2)s- 9 = 0.25 2:3 EtOAc/hexanes
26 H C=C CH CH2- CH 9 = 0.10 2:3 BtOAclhexanes  53 WO 02/20526
PCT/US01127007  Method of Characte ' atio Nn.  27 M!9MC-Ar CH 9 k-0.31,2:3
BttOAcfi=anes  28 C#LCr!9MCgr 9 R= 0.31,2-3 BtOAclhexanes  29 H2C =C(C )CHr
9 Rf= 0.34, 2:3 BtOAdhexanes  30 g2 C(C Cgr - ~- v -1- 9 Rf= 0.40,2:3
EtOAclhexanes  (CH2)2 31 (CE1 C )2CHCHr 9 R1= 0.16, 23 EtOAcTexanes
0--(CH2)2 



32 (MCH2)2CHCH2- 9 Rf= 024, 2:3 EtOAclhexanes  (CH2)r 33 (CH3CH CHCH2- 9
Rf= 033, 2:3 BtOAe/he canes  (CH2)2 34 (CH3)2CHCHr 9 Rf= 0.24,2:3
EtOAc/hexanes  p(CH2)2 35 (CH3)2CHCHa- 9 Rf= 035, 2:3 EtOAc/heaanes  (CH2).
36 CHCH - -CH n C C$ - 9 = 0.40,2:3 EtOActhexanes  37 (CH3)2C CHr CH( y)Mc
It r 15 Rf= 0.18,2:3 EtOAc/hexanes  38 c-pentyl 15 Rf = 0.24,2:3
EtOAc/hexancs  q-CH2)2- 39 CH C 3C i - -C;H CH CH 15 R - 0.18 2:3
BtOAGthexanes  40 (CH3)2CHcUr 14 Rf= 0.18,2-.3 EtOAc/hexanes  CH2)r
racemate  41 (Q)2CHCH2- 14 Rf= 0. 18, 2:3 BtOAc/hexanes  (CH2}2- . - isomer
42 (04)2CHC;H2- 14 Rf= 0.I8, 2:3 BtOAO/flexanes  (CH2)r + isomer 54 WO
02/20526 PCT/US01/27007  Lt~x R Method of Characterization No. Eaamnie  43
(CH3)2CH 15 Rf= 0.28, 2:3 ROM/homes  44 (CH3CE2)2CR +C3C+ 9 Rf= 0.42, 2:3
EEOAcihexanos  45 (CH3)2 CI-12- 8 GC/MS m/z,: 209 (W] (ICOtBu in  



place of  N 55 WO 02/20526 PCT/U801/27007  EXAMPLE 46 Fre~_a..on of
2.2-Dime&vl Nd2-me h~vl-4-nit~~onhenvDnrouanmallde  O2N 1?--M~to  To a
solution of (15.0 g, 98.6 tnmol) 2-methyl-4-nitroaniline and (15.1
mi.,,108.5  5 mmol) triethylamine in 150 mL CH2CI2, ttimethylacetyl
chloride (12.1 mL, 98.6 mmol) 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 slurry to nearly  clear yellow
solution. The reaction mixture was allowed to reflux for 16 b, 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 (Na2SO4) and concentrated
in vacuo to give 23.5 g crude product, purified by  trituration with 5 %
EtOAc in hexanes to give 20. ig (86 %) of white solid. R./= 0.4 (20 15 %
EtOAclhexanes); MS rnfz, 236 M; 'H NMR (CDCI3, S = 7.24): 8.35 (d, J= 8.8
Hz,  1H), 8.06 7.49 (br s, 1H), 2.34 (a, 1H), and 1.39 (s, 9H). EXAMPLE 47
PreDaratioa of 2-Methyl N-l2met-4-nirironhenvllnroDanamide  O2N-]( 20 To a
bold solution of 2-methyl-4-nitroani;li n e (440 g, 0.263 mol) and
triethylamine  (47.7 mL, 0.342 mol) in 500 mL CH2CI2, isobutyryl chloride
(34.4 mL, 0.328 mol), was  added dropwise under argon over 1 h at 0C. The
reaction mixture was then stirred at  room temperature for 72 h, becoming a
dark brown solution. The reaction mixture was 56 WO 02/20526 PCT/US01127007



quenched with 2N HC1 and diluted with CH2C12. The organic was washed
successively  with two portions of 2N HC1, two portions of water, two
portions of saturated sodium  bicarbonate, and two portions of saturated
NaCl. The organic extract was dried by  (Na2SO4) and concentrated in vacuo
to give 56 g crude. compound. The crude yellow 5 compound was
recrystallized twice with isopropanol to give two crops of crystalline
product, 46.8 g and 5.7 g (total. 52.5g, 90%). MS "/z,222 [MF];1H NMR
(CDC13, 8 =  7.24): 8.35 (d, J= 9.5 Hz, 1H), 8.08 (m, 2H), 7.20 (br s,
11-1).9 2.60 (m, 1H), 2.35 (s, 3H),  1.30 (s, 3H), and 1.27 (s, 3H);13C NMR
(CDC13, 8 = 77.0):175.3,143.4,142.0, 127.5,  125.5,121.4, 36.8, and 17.6.
10 Utilizing the procedures described for Example 47 above and employing
the  appropriate starting materials, the examples. 48-52 shown in Table 2
below were similarly  prepared. . Table 2  ftwarative Exam  15 Y~ }JLR48  X
Ex. No. R4 X Y Characterization Method of Example  47 ' i-Pr 2-Me 4-NO2 MS
m/z, 222 RVII 47 48 o-Pent 2 -Me 4-NO2, MS Wk, 248 (M'] 47  49 c-Hex 2 -Me
4-NO2 47  50 c-Bu 2 -Me 4-NO2 - 47  51 C-Pr 2-Me 4-NO2 - 47  52 Ph 2-Me
4-NOa 47  57 I itt WO 02/20526 PCT/USO1/27007  EXAMPLE 53 Prepzation of N
(4-(2 E vlbutvJ-4 aza#ricvcloL4.3.1.1 '!)undee5-ylideae] Z- me yt-4
nftrosni ae 



.._.N )~  H3C / NO2 5 A solution of 0.25g (1.00 mmol) of
4-(2-ethyl)butyl-4-azatricyclo- [4.3.1.13.$)undecan 5-one in 20mL of CH2C12
was chilled to 78C. To this was added  0.200g (1.30 mmol) of phosphorus
oxychloride and the reaction was brought to room  temperature and stirred
for 1 h. To 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 (Na2SO4). The solution was filtered and  concentrated in vacuo. The
resulting residue was purified by chromatography eluting with  10%
EtOAc/hexanes, affording a thick oil (0.107g, 28%). Rf= 0.56 (10%
EtOAAexanes); MS (FAB) niz, 384 [M+J . . 15 EXAMPLE 54 Preparation of
N-(4sobutv]A-azatricvclof4.3.1133lundee 5-vlidene)-2-metbvl-4.  nitroaniUne
._N  N )-' H3C NO2 To a solution of 24.9g (0.113 moles) 4-(2
methyl)propyl-4-azatricyclo 20 [4,3.1.13'8]undecan-5-one in 500 mL of
CH2C12 was added 22.4g (3.63 mL,0.146 moles)  58 WO 02/20526 PCT/US01/27007
phosphorus oxychioride. The mixture was then allowed to heat at 70 C for 1
h. To this  was then added 18.6g (0.122 moles) of 2-methyl-4-nitroaniline,
followed quickly by  22.8g (31.4 mL, 0.225 moles) triethylamine, and the
mixture heated at 70 C for 5 h. The  reaction mixture was cooled, filtered
and the CH2C12 filtrate was concentrated in vacuo 5 leaving a dark residue.
This residue was dissolved in 250 mL of CH2C12 and washed  with 2N NaOH.
The organic phase was separated, dried (Na2SO4) and concentrated in  vacuo
leaving a residue that was purified by chromatography, eluting with 10%  



EtOAc/hexanes to afford the product (24.0g, 60%). Rf=.0.71 10%
EtOAc/hexanes; mp  101-102 C; MS (FAB) m/z, 356 [M+H]{. 10 EXAMPLE 55
Preparation of N-(4-Cvclooentvl 4-azatricvdof4.3.1.13'8lundec-5
vlidene)-2methyl  4-nftroaniline  N   c 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 CH2C12 was added 0.65g (0.40.mL,4.24  mmol) phosphorus oxychloride.
This mixture was allowed to stir for 1 h at room  temperature. To this was
added 0.41g 2 methyl-4 nitroaniline and stirring was continued  for 16 h at
room temperature. The reaction mixture was then washed with 2N NaOH, the
organic layer separated, dried (Na2SO4), 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; Rf
0.50,10% EtOAc/hexanes. 59 I.III WO 02/20526 PCT/US01/27007  EXAMPLE 56
Preparation ofN-122-DfinethA-1-(4-mornholin propyiidenel 2 m~ethyl-M
nitroaniline  02N N N'" ~,o  5 To a solution of 2,2-dimethyl-N-(2-methyl-4
nitrophenyi)p ropanamide (1.0 g, 4.2  mmol) in thionyl chloride (5 mL, 68.5
mmol) was added one drop of DAD. 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 CH2C12, then morpholine (2 mL, 22.9 mmol) was  added
dropwise via syringe over a 5-minute period. The reaction mixture was
stirred at 



10 room temperature for 16 h and a solid formed. The reaction was diluted
with CH2C12,  washed successively with I N NaOH, water, and saturated NaC1
solution. The organic  layer was dried (Na2S04) and concentrated in vacuo
to give 1.6 g crude product, which  was chromatographed, eluting with 50 Ye
M20/hexane elution to obtain 0.9 g (70 %)  product. R f= 0.43 (50 %
EtOAc/hexane); MS m/z, 305 [M*]; 'H NMR (CDC13, S = 15 7.24): 7.99 (d, J=
2.5 Hz, 1H), 7.95 (dd, J= 2.7, 8.6 Hz, IH), 6.48 (d, J= 8.5 Hz, 1H),  3.58
(t, J= 4.8 Hz, 4H), 3.01 (t, .1 = 4.6 Hz, 411), 2.14 (s, 311) and 1.33 (s,
9H).  EXAMPLE 57 Preuaration of NN-Diisobntvl 22-dimethvl_.N'-(2-methyl-4-
nitrouhenyflprouanimfdamide  02N 20
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  60 WO 02/20526 PCT/US01/27007  for 16 h. The excess thionyl
chloride was removed by rotary evaporation and the crude  residue was
diluted with 5 mL CH2CI2. Diisobutylamine (2 ml,, 11.5 mmol) was added
slowly with a syringe and the reaction mixture was stirred at room
temperature for 72 h  during which time a solid formed. The. reaction
mixture was-diluted with CH2Cl2 and 5- washed successively with 2N HC1,
saturated NaHCO3, and saturated NaCl. The organic  layer was dried (Na2SO4)
and concentrated in vacuo to give 2.02 g crude product.  Chromatography
with 10 % EtOAc/ exane elution gave 1.0 g (68 %) of the f nal. product  Rf=
0.64 (20 % EtOAc/hexane); MS m/z, 347 [M4]; 'H NMR (CDC13, S = 7.24): 8.00
(d,  J= 2.4 Hz, iH), 7.93 (dd, J= 2.4, 8.6 Hz, IH), 6.48 (d, J= 8.6 Hz,1
H), 2.82 (br s, 4H), 10 2.15 (s, 3H),1.79 (m, 2H),1.35 (9,9H), and, 0.81
(d, J= 6.6 Hz, 12H).  EXAMPLE 58 Preparation of N isobntyl N:2-dimethyl N'
(2-methyl-4  nilrophenyfuropanimidamide  O2N 



N. N"'Y  15 To a solution ofN-isobutyl 2 methylN' (2methyl-4
nitrophenyl)propanimidamide (400 mg 1.76 mmol) in 2 mL DM1, sodium 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 l, 4.40 mmol)  was added via syringe and the reaction mixture
was stirred at room temperature for 45 20 minutes. The reaction mixture
was. then diluted with CH2C12 and slowly quenched with  water. The organic
layer was separated, washed with twice water and twice with  saturated NaCl
solution, then dried (Na2SO4). The solution was filtered and concentrated
in vacuo to give 360 mg (86 %) of a yellow oil after chromatography with
15%  EtOAc/hexane elution. Rf= 0.73 (50 % EtOAclh.exane); MS mh, 291 [M4),
276 [M 25 CH3]+;1H NMR (CDC13, S = 7.24): 7.99 (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= 7.4 Hz,.2H),
2.86 (m, 1H), 2.84 (s, 3H), 2.12  (s, 3H), 2.03 (m,1H),1.13 (d, J= 7.3 Hz,
6H), and 0.91 (d, J= 6.6 Hz, 6H). 61, WO 02/20525 PCT/US01127007  EXAM" 59
P rye t n of .N 4D#Pobutvi N' (2-methvl4-n*onhenvl) Z Arouvni nidamide  N ,
NO2 HsC  To a solution of ethynyl magnesium bromide (3.9 mi.,1.96 mnnol) in
THE (2 mL)  5 was added a suspension ofN,N-diisobutyl- '
(2-methyl-4-nitrophenyl)urea (300 mg, 0.98 mmol) in THE (2 mL) dropwise at
room temp, under argon. The mixture was stirred at  room temp for 18 h,
slowly quenched with water and then extracted with Et20. The  organic layer
was washed with saturated sodium bicarbonate solution, dried (MgSC4),
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
(El) m/z, 314 [M+H]'. Example 60 Preparation of 2=Meth - -f I-amethyl
l-nropeny11-2-azeR anvlidenel-4- 



nitr___oanfne  ._.N 15 HsC NO2  D  To 0.1 Og, 0.283 mnnol of 2-meihyt
.q1-(2,methyl-2 prope.nylj-2-azepanyli,dene] 4nitroa:niline was added 1 mL
of polyphosphorie acid. This was allowed to heat at 90 C  for 5 h. The
reaction mixture was then allowed to come to room temperature and stir for
16 h longer, then diluted with 10 mL of water and neutralized with 2N NaOH.
The 20 mixture was extracted with 40 mL of CH2Cl2, separated, dried and
concentrated in vacuo  to a yellow oil (0.098g, 98%). TLC (10%
EtOAc/hexanes), Rf= 0.09. 62 WO 02/20526 PCT/US01/27007  EXAMPLE 61
Preparation ofN.N-DiI obutvl 1V'-l2-methyl-4-mitrophenyfeth mimidamide
Hydrochloride  ~--~ CH3 N-4,, N \ / NO2 Ha  H3C 5 NNDiisobutyl
N-(2methyl-4-nitrophenyl)ethaniinidamide (230 mg), prepared as  in example
57 from 11T-(2 methyl-4-aitorphenylacetamide and dusobutylamine, was
dissolved in CH2C12 and 1M HC1 in Et2O (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:10 cm Dynamax C18; 1.5 mlJmin;
254 nm; water (0.5% TFA) to 10 acetonitrile (0.5% TFA) over 10 min, hold 5
min), Rt= 7.41 min, 99.0%.  EXAMPLE 62 Preparation of N-(1
Isobutyl-l-azaspir 4.4lnon 2-vlidenel 2-methyl-4-nitroanfIine  N  OON N02  



To N-(l-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 mmol) and N,N-dimethylformamide (2 mL) and the mixture was
heated to 60 C for 2 h.  The reaction was cooled to ambient temperature and
partitioned between EtOAc and 1%  sodium bicarbonate solution. The
separated organic layer was washed with saturated  NaCl, dried (MgSO4) and
filtered. The product was obtained wear chromatography on 20 silica gel,
eluting with hexane-EtOAc 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 Ii
WO 02/20526 PCTIUS01/27007  acetothtrile (0.5%TFA) over 10 min, hold 5
min), Rr 7.87 min, 99.3%; MS (C1) mlz, 330 [M+H]~. Utilizing the above
procedures of examples 53-62 and substituting the appropriate  starting
materials, examples 63-164 shown below in Table 3 were prepared. 64 WO
02/20526 PCT/US01/27007  Table 3 Preparation of Ainidines  4s  feo ) .R47
Rte/ ' N Fix g~ R Charact rization'' Method of  moo, Rumple  53 (Et)2CHCHr
2-Me-4-N%- Ry= 0.56,10%0 53 phenyl EtOAdhexanes MS (FAB) m/z, 384 [M+H]* 54
i-Bu 2-Me-44-NO2- R1= 0.71, 10% 54  phenyl BtOAc/hexanes MS (FAB) mh, 356
[M+H]+ 



55 o-Pent 2 Me-4-NO2- R! 0.50, EOMhexanes 55  phenyl mp 149-152 0C 56 -(CH
O(CH - t-Bu 2 Me-4-NO2- R!= 0.433, 50% 56  phenyl BtOAdhexanes MS m/i 305.
57 (CH3)2CHC212- i-Bu t-Bu 2-Me-4-NOr7 R1= 0.64,20% 57  phenyl BtOAdhexaaes
MS m/z 347 Don 58 Me I--Bu . I-Pr 2 Me-4-NO2- Rf_ 0.73, 50% 58  phenyl
EtOAc/hexanes MS m/z 291 D-el 59 i-Bu i Bu HCmC- 2-Me-4-NOa- MS (E1 mra,
314 [M+H]* 59  1  60 (MC)2C=CH- -(CH25- 2-Me.4-Mr Rf=0.09,10% 60 phenyl
EtOAeJhcxam 61 I -Bu i-Bu me 2-Me-4-NOr as HCl salt 61  Phi R, - 7.41 62
i-Bu 2-Me-4-NO.- Rt- 7.87, Method A 62  phenyl MS (CI) m&, 330 [M+ Ir
(CH2)T  63 -(CH2)4- i-Pr 2Me-4-NOr Rp= 0.50, 50%  phenyl EtOAdhexaues MS
mb~ 275 64 -CC~;(C~KHaCH(~~)C- i-Pr 2-Me-4-NOr Rf= 0.73, 50% 56  2:1
cis:hans phenyl EtOAdhercanes MSm(a 318 rM+EU" 6 5 ~ ( ) H ( ~ ) C F i r i
- P r 2 - M e - 4 - N O 2 - P - 0.73, 50% 56   phenyl EtOAdhexanes  MS mix
318 + 



66 i-Pr 2-Me-4-Mr - Rf= 0.73, 509/0 56  turns phenyl EtOAc/hexanes mab~ 318
+  65 { WO 02/20526 PCT/USO1/27007  IN. Charactedady eM &odof  ab FECamnle
67 ~~ i-Pr 2-Ma4N02 Rf= 0.73, 50% 56 phenyl BLOAdhw apes  MS 293 68 -CI
CH28CRr i-Pr 2-M6.4 N02- if 0.46,50% 56  phenyl BtOAdhaxanehs MS mh 293 69
i-Pr 2-Me4-NO - Rf= 0.68, 56  -CEI(CH CHaCEhC%CEKCE6)- phenyl SOY
Acfhexaaes MS nuk 31? 70 -C$z 2CH(Ph)C C%- f -pr 2-Me-4-NO2- Rf= 0.55, 56
phenyl 50%BfOAdheacaaes MS a* 366 + 71 -(CH2)6- i-Pr 2-Me 4-NO2- Rf=
0-57,50-A 56  phenyl EtOAcihexancs MS mla 303 72 -(GfIAC(C%)2CH2- Or
2-Me4--NO2- Pf= 0.78, 50% 56  phenyl BtOAc/hescanes MS mfi, 317 fl~n 7$
-(CH2)r i Pr 2-Ma4 NO2- Rf= 0.57, 50% 56  phenyl BtOAclhexaaes MS nvi 303
ftd~ 74 -GH2CHa-N-CH2CH2- 1-Pr 2-W4-Mr Rf=0.24,5% A  



phexhyl McOH/CH2C12 N MS in , 422 CMI  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, 25% 58  phenyl EtOAAmm MS g~t 306 77 n-Pr 1--Bu Or 2-Me4.NO2- Rf=
0.79,25% 58  phenyl BtOAdhcxanes MS 319 -xk 78 i3tt 2-Ma4- BtO 0.40, ane 53
phe~xyl yl StOAal~:e~canes M3 i 309 [MI 79 .1 -Bu 2,M *4-N%- tO 10% 53
phenyl yi E E3tOAc&clbea MS nth 316 [MtEg+ 80 I-Bu 2-Me-4-N02- Py = 0.40,
20% 53  +(::~* pheahyl BtOAal amnes MS (BI) mfg 344 (M+A]+ 81 1-Bu i-ft Bt
2-Me-4-NOz as HCI salt 53,61  phenyl = 7.57 nun, Method A 82 i-Ba 1-Bu n-Bu
2-Me-4-N02 as HIC1 salt 53,61  en .=8.01 i MethodA 83 i-Bu i-Bu n-Pr
2-Me-4-N02 as HU salt 53,61  l = 7.66 ' Method A 84 i-Ba i-Ba i-Pr 2
Mo-4-N02- Rt= 7.83 min, Method A 53  phang  85 1-Bu 1-Bu i-Pr 2-Me-4-N%- as
IICL salt 53, 61 pLmLl Pt. - 7.83 Method A  



66 WO 02/20526 PCT/USO1/27007  ,z B chsracter~ation Nfe&od of  86 i--Bu I
-Bu: I-Bu 2-Me=4-N02- as HCL'eslt 53,61  phawl =7.96 min, MethodA 87 Or
i-Pr !-Pr 2-Me+N02- as HCL salt 53, 61  phet~4 P. = 7.00 mh4 Method 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-N02- Rf= 0.25,5% 53  phenyl: McOH/CH2C12 (CH2- 91. H 2:Me-4-NO2- - 53
phenyl  (CH2)3 92 i-Bu 2-Me-4-NO2- R,. 7.93 min, Method A 62  phenyl
(CH2)3-. 93 1-Bu 2 Me4-NOr as HCL salt of Example 47 61  phenyl  +CC+ 94
H20=C(CH3)CHr (CH 2-Me-4-N02- Rf0.22,10% 46  phenyl EtOAc/hexanes MS (FAB)
m/z, 302 [M+H]+  70-72 C 95 H20=C(CH3)CH2- 2-M&4-N02- Rf- 0.10,10% 46.
+0C+ phenyl BtOAc/liexanes 



MS (FAB) m/z, 354 [M+H]+ 96 (Me)ZC'.CH- 2-Me 4-N03- Rf= 0.09;10% 60 .  _J~~
phenyl BtOAc/hexanes MS (FAB) m/z, 354 [M+H]+ 97 i Bu 2-Me-4-NO2. Rf -
0.62, 10% 53  phenyl BtOAclhexaaes (CH2)4- MS (FAB) m1z, 358 [M+Hj+ 98 s-Bu
-(CH2)3. : 2-Me-4-NOr Rf= 0.15,10% 53.  phenyl BtOAclhexaaes MS m&:276 + 99
CH3 2 Mel-N02- Rf- 0.36, 10% 53  H3C - phenyl BtOAA/hexanes ~~ MS (FAB)
mfz, 370 (M+Hj+  chiral 100 Me 2-Me4-NO2- Rf-0.11, 10% S3'  phenyl
BtOAc/hexaues mp 127-128 C 101 i-Bu (C13~4- 2 Me-4-N02- Rf= 0.25,10% 53
phenyl EtOAclhexaaes 149-152 C 102 H2(~C(CH3)GEIr -(CHz)3- 2-Me 4.NOr Rf =
0.13,14% 53  .phenyl EtOAc'hexaaes MS (FAB) m/z, 274 + +  67 WO 02/20526
PCT/USOI/27007  ] c. C teer*rat4onoOtr Method of  ~o Examnie  103 H
C(CH)CHr -(CH 3- 2-Me-4-N02- Rf= 0.22,10% 53 phenyl EtOAdhexanes MS (FAB)
rah, 302 (M+H]+  



70-72 C 104 H2O=C(CH$)CEr -(CHI- 2-M&4-N03- Rf=0.18,10% 53  phenyl
BtOAdhexanes US 287 Dr] 105 H2C-C(CH3)CHa -(CH2)- 2-Me-4-NOr Rf= 028,10% 53
phenyl EtOAdhexanes MS (FAB) m/k, 318 [M+Hf  77-79 C 106 H2O=C(CH3)CH ..
-(CH2)r 2-Me4-NO- Rf= 0.93,10% 53  phenyl EtOAdhe xanes MS m/z 330 W+Hj+
107 Ole}1O'CH2- -(CHz)5- 2-Me-4 N02 Rf- 0.09,10% 53  phenyl BtOAdhe anes MS
302 + + 108 H2G-C(CH3)CH2- /=~ 2-Me-4-NO2- Rf-0.08,10% 53  ~t 1 phanyl
BtOAces MS m(z, 297 + 109 H2C C(CHs)CB2- 2-Ma4-N02- R.= 0.47,10% 53  phenyl
BtOAdhoxanes CH2)2- MS (FAB) m h, 340 [M+H)+ 110 (Bt)2CHCH2- 2 Me 4 NOi- R
f= 0.51,10% 53  phenyl BtOAciexaaes (CF )2- MS (FAB) nt/z, 370 [M+Hr 111
(Et)2CHCHZ- 2-Ma4-N02- Rf=045, 53  \ phenyl 10%StQAcdhexames (CH2)2- MS
(FAB) rah, 366 [M+H] 112 (Et)2CHCH2- 2-Me-4-NO- Rf= 0.41,10% 53  phenyl
EtQAa/hexanes (CH2)2- MS (FAB) mrl, 372 [M+H]* 113 j -BU 2-Me-4 N02- Rf=
0.66,.10% 53  



phenyl BtOA+rlbexanes  +Q- MS ($l) mh, 341 [M') 114 i-Eu -CH(n Bu)(CH2),-
2-Me-4-N02- Rf= 0.72,10% 53  phenyl EtOAc/hexanes MS m/z360 + 11S 1-Bu
2-Me-4- Rf- 0.73,10% 53  -CH(CH(C%)CM2CH)(CHr- N02 phenyl BtOAc/hexanes hM
Wk. 359  68 WO 02/20526 PCT/US01/27007  $~ $ Character tton'm biedio-def
116 c-Peat 2 Mo.4-NO . Rf= 0.45, 53  phenyl 10%EtiOAc/hexanes -" (CH2)2- MS
(El) m/z, 353 [A2 117 I -Bu - 2-Me4-N02- Rl= 0.60, 53  O)H2C(Me)2 phenyl
l0%BtOAc/heacanes - MS (FAD) m1z, 318 } 118 i-Bu 2-Me4-NO2- Rf= 0.26, 53
phenyl 10%BtOAc/hexanes (C )2- MS (EI) m/a, 343.[Mi]  racemate 119 1-Bu
2-Me-4-NO2- Rf= 0.26, 53  phenyl 10%EtOAc/hexanes (CH2)2- MS (CO V.06 344
[M+H]}  4C (-.isomer  120 i Bu 2-Me-4-NO2- Rf= 026, 53  phenyl
10%EtOAclhexanes (CH2)2_ MS (CI) m/a, 344 [M+H]}  isomer 



121 i-Pr 2-Us.4-NO2- R, = 3.509, Method B ...53,:  phenyl  122 Or
2-Mo-4-NOr R1= 2.97, Method B 53. 1Y1  123 i-Bu 2-C1-4-NO2- Rt = 3.32,
Method B 53  phenyl  124 I-Pr 4-NOrphenyl ' Re =2.87, Method B 53  125 f
-pr 2-C1-4 NOr Rt=2.90, Method B 53  phenyl 126 i-Bu 2-M64-F- A = 3.25,
Method B 53  phenyl  4<30~ 127 I -Bu 2-Et-4-CN- R4 = 3.17, Method B 53
phenyl  69 I INN Wo 02120526 PCT/US01/27007  8... r- Clh rtzat(on Method of
Na ~  128 (th r 2-CI-4.NO2- R,.= 3.61, Method B 53  phenyl 129 t-Fr
2-Me4-CN Rt =2.91, Method B 53  phenyl  130 I36U=C(C C332- 2-CI-4-NOZ- Its
= 3.I 1, Method B 53 t YI' 131 (Et)2CH 4N02-phenyl Rt = 3.03, Method B 53
132 n-Pr 2-Mc4-F R, = 3.00, Method B 53  phenyl 



133 (Ht)YCH 2-C1-4-NOr Rt- 3.27, Method B 53  phenyl  134 (Bt}2CHC:732-
2-Me-4-NO2- R; - 3.62, Medved B 53 phenyl  135 i Fr 3-CF3-4NOy R, = 3.09,
Method B 53  phenyl 136 1-Bu 3-CF34-NOr Rt=3.24, Method B 53  phenyl  137
Ii20:`(C C tr- 3-C .9-NO2- Ri = 3.09, Method B 53 phenyl  138 (i 2CH2-
2-Bt-4-CN- Re=3.21, Method B 53  phenyl 139 H2C (CH3)CH2- +CC+ 4 NO2-phenyl
Rt= Z.87, Method B $3  140 (Bt}}JCCH:. 2-Me4-NOj- Rt= 3.22, Method B 53
phawl 141 H2C =C(WC.H2- 2-Bt 4-CN- Rs= 3.07, Method B 53  Phony,  70 WO
02/20526 PCT/US01/27007  &Xe $..:, CharaeterbatEm~ h d 142 (Bt)2CHCHr
2-quinolinyl . R t = 3.84, Meffiod B 53  143 i-Pr 3-NO2.4-C1 R t= 2.97,
Method B 53  phenyl 144 Me t-Bu i-Bu 2-Me-4-NO2- R= 0.92,1:4 56  phenyl
BtOAdhexeues MS mh 94 145 Et Et Et 2-Me-4-NOr R1= 0.66:1:2 53  phenyl
BtOAc/hexanes MS (FAB) 264 [M+ Hr 146 C-Hex c-Hear i-Pr 2-Me 4-NOr Rf=
0.45,1:2 56  



phenyl EtOAc/kexanes MS. TAB) ~tk 386 + 147 i-Bu i-Bu a-Hex. 2-Mo4-NO2 Rf=
0.87,1:4 56  phenyl EtOAc/hexanes MS ml'z 373 D&I 148 i Bu i-Bu. -Pent
2-Me4-NO2 R1= 0.74,1:4 56  phenyl EtOAc/hexaues MS AB m/x, 360 149 tau i Bu
Ph 2:Me.4-N02- Rf= 0.66,1:4 56  phe yl BtOA&hcnanes MS AB m/z 368 + 150 Me
Ph Or 2-Me-4-NO2- Rf = 0.74,1:2 56  phenyl EtOAc/hexanes MS AB m/a 312 +
151 t-Bu PhCH 1 -Pr 2 Mao-NOr Rf i6 0.84,1:4 56=  phenyl E1OAc/hexsnes MS
ml 367 DfJ 152 Me Me Ph 2Me-4-NOr R1= 0.63,1.:2 56  phenyl EtOAc/hexanes MS
283 153 Ph Ph Ph 2 Mao-NOr Rf= 0.35,1:4 56  phenyl BtOAc/hexanes MS 408 + +
154 t-Bu 1-Bu c-Bu 2-Me4-NO2- R1= 0.84,1:2 56  phenyl EtOAc/hexanes MS
(jFAB) mlz 346 + 155 t -Pr c-Hex I-Pr 2-Me-4-NOr R1= 0.90,1:4 56  phenyl
EtOAc/hexanes MS 345 156 Ph Ph 1-Pr 2-Me-4-NOr Rf= 0.68,1:4 56  



phenyl EtOAc Jiexsnes MS (LU) 373 157 PhcH2- PhCH i-Pr 2-Me-4-N02- R1=
0.55,1:4 56  r .. phenyl EtOAclhearaues MS (EM m/7, 401 Del 158 i-Bu c-Pent
i-Pr 2-Me-4-NOr 1f= 0.90,1:4 56  phenyl BtOAc'hexanes. MS m/z 345 1159
I--Bu i-Bu PhC - 2-Me-4-NOr - 59  phonyl  71 WO 02/20526 PCT/USOit27007
chdi'ater1mtIon _ maw 160 c-Pent O-Pent kPr 2-Mo-4NOr 1j= 0.73,1:4 56
phenyl EtO rlheacanes LCMS air, 358 + ; 161 i-Bu i-Bu c-Pr 2-Mo-4-N02- 1;
0.88,1:4 56  phenyl Aeiberanes LCMS nuir, 332 W It 162 ii-Ba *-Pent 0-Pr
2-Me-4-NOa Rf = 0.80,1:I 56  phenyl BtOAc'hexanes LCMS ink 344 + 163 c-Pent
0-Pent c-Pr 2 Me4-NO . R~= 0.73,1:4 56  phenyl EtOAc/hexanes LC MS 356  164
tau +0::>~ 2-Me.4-F- 56  phenyl R,r refears to the TLC retention factor
characteristic of the product in the solvent  system cited. 



b Rt refers to the retention time by HPLC using the following standard
methods : Method A: 10 can Dynamax C18 column, 1.5 ml/min; 254 rim;
water(4.5%TFA) to acetonitrile (0.5%TFA) over 10 min, hold 5 min);  Method
B: 4.6 x 30 mm Brownlee C18 column, water% 1% TFA) to  acetonitcile (0.1 %
TFA) over 6 minutes 72 WO 02120526 PCT/US01/27007  Biological Protocol The
activity of a given compound to bind to the progesterone receptor can be
assayed routinely according to the procedure disclosed below. This.
procedure was used  to determine the progesterone binding activities of the
compounds of the invention. 5 Progesterone Receptor Binding Assay To
siliconized glass test tubes cooled over an ice water bath was added
binding  buffer (100 m.L; 50 mM Tris pH 7.4,10 mM molybdic acid, 2 mM EDTA,
150 MM  NaC1, 5% Glycerol, 1% DMSO) containing various concentrations of a
compound to be  assayed, T47D cell cytosol (100 L of asolution which will
give at least 4000 cpm of 10 binding) and 3H-progesterone (50 L,10 nM,
NET-381). The mixture was incubated for  16 hat 4 C, and treated with
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 centrifuged (20 min at 2800 x
g) at 4 C. The supernatant was transferred into scintillation vials
containing scintillation 15 fluid (4 mL). Remaining 3H-progesterone was
determined with a Packard 1900TRbeta  counter. Each assay included the
following control groups: l) total binding group - ..  (without compound),
2) non-specific binding group (with 400 nM progesterone}, and 3)  positive
control group (with 2 nM progesterone or a known inhibitor). The compounds
of the present invention were found to cause greater than or equal  20 to
30% inhibition of binding of 3H progesterone to the progesterone receptor
at a  compound concentration of 200 nM. Activity ranges of the compounds of
the present  invention in the Progesterone Receptor Binding Assay at a
compound concentration of  200 nM are listed in Table 4. 



73 WO 02120526 PCT/USO1/27007  Table 4. MA&' ty AetMty of Exempii ed
(ioibpaunds Compouds Wleich Cause 30- Compounds Which Cause 60- Compounds
Which Cause  59% Inhibition at 200 nM 79% Inhibition at 200 nM (Entry
80-100% Inhibition at  (Entry Number) Number) 200 nM (Entry Number)  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  114 147 84  115 157 85  116 160 87  120 164 88  127 89  128 92  129
94  130 95  131 99  



132 103  133 105  135 106  136 109  137 110  138 111  139 112 74 WO
02120526 PCT/US01/27007  Compounds Which Cause 30- Compounds Which Cause
60- Compounds Which Cause  59% Inhibition at 200 nM 79% Inhibition at 200
nM (Entry 80-100% Inhibition at (Entry Number) Number) 200 nM (Entry
Number)  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 embodied in other specific
forms without departing from the spirit or essential characteristics
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 claims. 75 



WO 02/20526 I J J f j ~ Pc T/USO1t27007  C L AI s Chi  What is claimed is:
1 A compound of the formula (r) RI{T}E  Ri~' ,RZ(G)g  f R"  RA  (1) wherein
Ri is selected from the group consisting of aryl of 6-12 carbon atoms and
heteroaxyl of 2-11 carbon atoms and 1-3 heteroatoms selected from the group
consisting ofN, S and 0; 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 0, or  T 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; t is
1-5;  R2 76 WO 02/20526 1PCT/US01/27007  



C K s 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 0, alkenyl of 2- 10 carbon atoms,cycloalkenyl of 5-12 carbon atoms
and containing 1-3 rings,  and alkyiayl of 3.=10 carbon atoms; G is a
selected from the group consisting of hydrogen, nitro, nitrile, halogen,
OH, OR4, =0, haloalkyl of 1-4 carbon 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, heterocycloalkyl of 3-5 carbon atoms
and. 1-3 heteroatoms selected from the group consisting of N, 0, 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, 0, and S,
C02R4,  C(O)N(RS)(R6), aryl of 6-10 carbon atoms, heteroaryl of 3-9 carbon
atoms and  1- 3 heteroatoms selected from the group consisting of N, 0, and
S, S(O)yR7,  S03R7, and SO2N(RS)(R6); R4 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; RS and R6 are each
independently selected from the group consisting of hydrogen and  alkyl of
1-5 carbon atoms; R7 is selected from the group consisting of alkyl of 1-5
carbon atoms, SO2F,  CHO, on nitro,aitrile, halogen, OCF3, N-oxide,
O-C(R$)20, C(O)NHC(O),  the carbon atoms being connected to adjacent
positions on R, and C(O)C6H4,  77 



I l~~i WO 02(20526 1 1111111IlijI 1111111111 PCT"USO=/27007 C L S the c
arbonyl carbbu and the ring Carbon ortho to tie carbonyl carbon being
connected to adjacent positions on R; R8 is selected from the group
consisting of hydrogen, halogen and alkyl of 1-4  carbon atoms; y is 0-2  8
is 0-4, with the exception of halogen, which may be employed up to the
perhalo level; provided that when G is alkyl of 1-4 carbon atoms, alkenyl
of 1-4 carbon  atoms, cycloalkyl of 3-7 carbon atoms, betterocycloalkyl 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 0
optionally may bear secondary substitutes 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 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 Xis alkyl'of 3-7 carbon atoms or alkenyl of
3-7 carbon atoms;  R'O, R1z and R12 (1) are each independently selected
from the group consisting of  



hydrogen, haloalkyl of 1-10 carbon atoms and a number of halogen  78
WO02/20526 I I!IIII1111111 IIIII IIIII II IIII PCT/US01127007 * C L M I
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, or (ii) R10 and R1' 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 R12 forms, together with the carbon atom
to which  it is attached, a spiro ring of 3-6 carbon atoms, or (iii) R10
and Rl1 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, alkenA of 2-10  carbon atoms, cycloalkenyl of 5-7 carbon
atoms, and alkynyl of.3-10 , carbon atoms and R12 forms, together with 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) R10 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 R12 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 Xis alkyl of 3-4 carbon atoms and R1, Rl1 and
R12 are  all hydrogen: t is 2-5; 79 116i WO 02/20526 11111 ~ 1IIij ~'~
PCT/US01/27007  c L at least one of T is 4-nitro or 4-nWile and at least
one other T is 2-alkyl, 2 -halogen  or 2-trifluoromethyl; and Ri is phenyl;
and with the further proviso that when X is alkyl of 3-7 carbon atoms or
alkenyl  of 3-7 carbon atoms and R10, 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,
then at least one of T is nitro, nitrile, trif luoromethyl or halogen; and
pharmaceutically acceptable salts thereof.  2. The compound of claim 1,
wherein R1 is selected from the group consisting of aryl of 6-12 carbon
atoms and  heteroaryl of 6-11 carbon atoms and 1-3 heteroatoms selected
from the group  consisting of N, S and (c); T is selected from the group
consisting of hydrogen, nitro, nitrite, alkyl of 1-6  carbon atoms,
halogen, haloalkyl of 1-6 carbon atoms and a number of  halogen atoms up to
the per-halo level, aryl of 6-12 carbon atoms, and  heteroaryl oft-11
carbon atoms and 1-3 heteroatoms selected from the group consisting of N, S
and 0, with the proviso that at least one of T is nitro, nitrile,
trifluoromethyl or halogen, or 



T 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;
t is 1-5; 80 WO 02/20526PCT/US01/27007  1~ RZ 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,seleected 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 alkynyl of 3-10 carbon.atoms; G is selected from the group
consisting of hydrogen, nitro, nitrile, halogen, OH,  OR4, =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, 0, 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, 0, and S, C02R4,  C(O)N(RS)(R6), aryl:of 6-10
carbon atoms, heteroaryl of 3-9 carbon atoms and  1-.3 heteroatoms selected
from the group consisting ofN, 0, and S, S(OW)  SO3R7, and S02N(R)(R6); R4
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; Rs and R6 



are each independently selected from the group consisting of hydrogen and
alkyl of 1-5 carbon atoms; is selected from the group consisting of alkyl
of 1-5 carbon atoms, SO2E,  CHO3OH, nitro, nitrile, halogen, OCF3, N-oxide,
(Y-C(R8)2O,'C(O)NHC(O),  the carbon atoms being 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~i W(c) 02120526 PCT/U961/27007  s $ R8 is selected from the group
consisting of hydrogen, halogen and alkyl of 1-4  carbon atoms; y is 0-2  g
is 0-4, with the exception of halogen, which may be employed up to the
perhalo level; 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 beat 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; Xis alkyl of 3-7 carbon atoms or alkenyl of
3-7 carbon atoms;  Rt0,R1zandR.'2 



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
peehalo level, alkyl of 1-10 carbon atoms, cycloalkyl of 3-12 carbon
atoms, alkenyl of 2-10 carbon atoms, cycloallomyl of 5-7 carbon atoms,  and
alkenyl of 3-10 carbon atoms; with the proviso that when X is alkyl of 3-4
carbon atoms and 0, R" and Rig are  all hydrogen: t is 2-5; at least one of
T is 4-nitro or 4-nitrile and at least one other T is 2-a1kyl, 2-halogen
or 2-trifluoromethyl; 82 WO 02/20526 I I"I'I~ Ilf 111I~ II fl ~I Iill
PCT/US01127007  c M s and R1 is phenyl; and pharmaceutically acceptable
salts thereof.  3. The compound of claim 2, 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,
S and 0; T 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 nitrite,  with the proviso that at least one of T is nitro,
nitrile, trifluoromethyl or  halogen; is 1-3; R2 Y  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 0, alkenyl of
2- 10 carbon atoms, cycloalkenyl of 5-12 carbon atoms and containing 1-3
rings,  and aikynyl of 3-10 carbon atoms; is  (3 F is selected from the
group consisting of hydrogen, nitro, nitrl'le, halogen, OH,  OR4, alkyl of
1-4 carbon atoms, alkenyl of 1-4 carbon atoms, cycloalkyl of 3- carbon
atoms, cycloalkenyl of 5-7 carbon atoms, C02R4, aryl of 6-10 carbon  7
atoms, and heteroaryl of 3-9 carbon atoms and 1- 3 heteroatoms selected
from  the group consisting of N, 0, and S; =tr  83 c E  ti P. -H WO
02/20526jiI1 } PCT/US01127007 L R sI  it4 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 is 0-4, with the
exception of halogen, which may be employed up to the  perhalo level;
provided that when G is alkyl of 1-4 carbon atoms, alkenyl of 14 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 0 is aryl or heteroaryl, then 0
optionally may bear secondary substituents independently selected from  the
group consist g 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;  R14,WIandW2 are each independently selected from the
group consisting of haloalkyl of 1-10  coibon atoms and a number of halogen
atoms up to the perhalo level, alkyl. of  1-10 carbon atoms, cyccloalkyl of
3-12 carbon atoms, aikenyl of 2-10 carbon  atoms, cycloalkenyl of 5-7
carbon atoms, and a]kynyl of 3-10 carbon atoms; and pharmaceutically
acceptable salts thereof  4. The compound of claim 3, wherein R; is aryl of
6-12 carbon atoms;  R2 84 WO 02120526 I IIIIIII 1I I l 1111111111 IIIIII
PCT/U501/27007 M 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 0, 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 is
hydrogen;  g is 0-4;  T is selected from the group consisting of nitro,
nitrile, trifluoromethyl and 



halogen;   t is 1-2; Xis alkyl of 3-7 carbon atoms or alkenyl of 3-7 carbon
atoms;  R10 11 12 , Rand]Rhaloalkyl of 1-10 carbon atoms and a number of
halogen atoms up to the!  perhalo level, alkyl of 1-10 carbon atoms,
cycloallryl 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.  'rii`;  5. The compound of
claim 2 selected from the group consisting of ~ t5 f'd  85 ~ii  iii WO
02120526 PCT/US01127007  C L s11* Oft a,, Me OzN Me pzN Me  N N N N ,-</ 1<
and pharmaceutically acceptable salts thereof. 6. The compound of claim 1,
wherein 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 0; T is selected from the group consisting of
hydrogen, nitro, nitrite, 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
heterotc aryl of 2-11 carbon atoms and 1-3 heteroatoms selected from the
group  consisting of N, S and 0, or T 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; t is 1-5;  RZ 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 h
eteroatonas 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 alky iyl of 3-10 carbon atoms; 86 WO 02/20526
11!1111111111'1111 PCTLUS01127007  M IN 111111 G i s selected from the
group consisting of hydrogen, nitro, nitrite, halogen, OH,  OR4, =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, 0, 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, 0, and S, C02R4,  C(O)N(R5)(R.6), aryl of
6-10 carbon atoms, heteroaryl of 3-9 carbon atoms and  1- 3 heteroatoms
selected from the group consisting of N, 0, and S, S(O)1R7,  S03R,7,.and
SO2N(RS)(R6); R4 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; R5
and R6 are each independently selected from the group consisting of
hydrogen and  alkyl of 1-5 carbon atoms; R7 is selected from the group
consisting of alkyl of 1-5 carbon atoms, SO2,  CHO, OH, nitro, nitrite,
halogen, OCF3, N-oxide, O-C(R$)20, C(O)NHC(O),  the carbon atoms being
connected to adjacent positions on R, and C(O)C6H4,  the carbonyl carbon
and the ring carbon ortho to the carbonyl carbon being  connected to
adjacent positions on R; R8 is selected from the group consisting
ofhydrogen, halogen and alkyl of 1-4  carbon atoms; y is 0-2  g is 0-4,
with the exception of halogen, which may be employed up to the }  perhalo
level; 87 F.'  ii: IN WO 02/20526 f t ~ 111111 hill llhJj f11111
PCT/U801127007  C N provi ded that when G is alkyl of 1-4 carbon atoms,
alke yl of 1-4 carbon  atoms, cycloalkyl of 3-7 carbon atoms,
heterocycloalkyl of 3-5 carbon  atoms, cycloalkenyl of 5-7 carbon atoms, or
heterocyeloalkenyl 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 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 Xis alkyl of 3-7 carbon atoms or alkenyl of
3-7 carbon atoms;  RP, Rig and Rig (i) R1 and Rcu 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 oft-10  carbon
atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3- 10 carbon atoms
and R12 forms, together with the carbon atom to  which it is attached, a
spiro ring of 3-6 carbon atoms, or (ii) Rio and Rig 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'2 forms, together with the carbon atom 88 WO 02/20526 11111111111111
111 f 11111 1 f11111 PCTNS01/27007  C L MI adjacent to the carbon atom to
which it is attached, a fused ring of  3-7. carbon atoms and 4-14 hydrogen
atoms, or (iii) R10 and Ru 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 R12
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  7.
The compound of claim 6, wherein R' is selected from the group consisting
of aryl of 6-12 carbon atoms and hetero aryl of 2-11 carbon atoms and 1-3
heteroatoms selected from the group  consisting of N, Saud 0; 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 0, or  T 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, ~ ~~ ...  t eF7: 89 i ." sp  ~ WO 02!20526
PCT/USO1127007 



111111)1111111111111111  is 1-5; R2 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 perbalo 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 0, 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 is selected from the group consisting of hydrogen, nitro, nitrite,
halogen, OH,  OR4, =O, 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  hetematoms selected from the group consisting of N, 0, 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, 0, and
S, C02R4  C(O)N(R)(R6), aryl of 6-10 carbon atoms, heteroaryl of 3-9 carbon
atoms and  1- 3 heteroatoms selected from the group consisting of N, 0, and
S, S(O)ye  S03R7, and SOZN(R)(R); R4 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 halocycloaikyl of 3-6 carbon atoms; R$ and R6 are each independently
selected from the group consisting of hydrogen and  alkyl of 1-5 carbon
atoms; R7 is selected.. from the group consisting of alkyl of 1-5 carbon
atoms, SO2F,  CHO, OH, nitro, nitrite, halogen, OCF3, N oxide, O-C(Rs)20,
C(O)NHC(O),  the carbon atoms being connected to adjacent positions on it,
and C(O)C6H4,  



90 WO 02/20526 IIiIIIII f PCT/US01/27007  M s * the carbonyl carbon and the
ring carbon ortho to the carbonyl carbon being  connected to adjacent
positions on 1; R8 is selected from the group consisting of hydrogen,
halogen and alkyl of 1-4  carbon atoms; y is 0-2  g is 0-4, with the
exception of halogen, which may be employed up to the  perhalo level;
provided that when 0 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 0 optionally may bear secondary substituents of  halogen
up to `the perhalo level; and when G is aryl or heteroaryl, then 0
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; Xis alkyl of 3-7 carbon atoms or alkenyl of
3-7 carbon atoms;  R10,R."andR12 (i) R1 and R" l are each independently
selected from the group  consisting ofhydrogen, 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 R12 forms, together with the carbon atom to  



which it is attached, a spiro ring of 3-6 carbon atoms, or (ii) R10 and R"
are each independently selected from.the group  consisting of hydrogen,
haloalkyl of 1-10 carbon atoms and a  91 WO 02/20526 PCTIUS01127007  s L s
s nuthb$ r of halogen atoms up to the per$a3o level, alkyl. of I-10  carbon
atoms, cycloalkyl of 3-12 carbon atoms, alkenyl of 2-10  carbon atoms,
cycloalkenyl of 5-7 carbon atoms, and alkenyl of 3- 10 carbon atoms and R'2
forms, together with 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 R10 and R11 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 alkenyl of 3- 10 carbon atoms and Rig 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  $. The compound of claim 7,
wherein R1 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 ofN, S and 0; T 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 nitrite;  



t is 1-3;  R2 92 WO 02/20526 11111111 I~IIII'IIII 11111 I~ I'II
PCT/US01/27007  C L M 1 s 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,
heterocycloalky4 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,
cycloallcenyl of 5-12 carbon-atoms and containing 1-3 rings,  and alkynyl
of 3-10 carbon atoms; G is selected from the group consisting of hydrogen,
nitro, nitrile, halogen, OH,  OR4, alkyl of 1-4 carbon atoms, alkenyl of
1-4 carbon atoms, cycloalkyl. of 3- 7 carbon atoms, cycloalkenyl of 5-7
carbon atoms, .C02R4, aryl of 6-10 carbon  atoms, and heteroaryl of.3-9
carbon atoms and 1- 3 heteroatoms selected from  the group consisting of N,
0, and S; R4 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 is 0-4, with the exception of halogen, which may be
employed up to the  perhalo'level; 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 0 is
aryl or heteroaryl, then 0  



optionally may bear secondary substitutents 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; Xis alkyl of 3-7 carbon atoms or alkenyl
of 3-7 carbon atoms;  R1o, Rol and R12 93 WO 02/20526 111 ~ 11 }1I
PCT/US01127007  C L tt s (1) R1 and R11 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, alkynyl of 2-10  carbon atoms,
cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3- 10 carbon atoms and R2
forms, together with the carbon atom to  which it is attached, a spiro ring
of 3-6 carbon atoms, or (ii) R10 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 oft-10  carbon atoms,
cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3- 10 carbon atoms and R12
forms, together with 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 (iii) R'0 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 Rig
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 R1 is aryl of 6-12 carbon atoms; 94 WO 02/20526 PCT/US01/27007  R S
R2 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 0, 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 is hydrogen;
g is 0-4;  T 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;  t is 1-2; Xis alkyl of 3-7 carbon atoms or
alkenyl of 3-7 carbon atoms;  R10,R11andR12 (1) R10 and R" l 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 alkenyl of 3- 10 carbon atoms and R12
forms, together with the carbon atom to  which it is attached, a spiro ring
of 3-6 carbon atoms, or (u) R10 and R1' are each independently selected
from the group  consisting of hydrogen, haloalkyl of 1-10 carbon atoms and
a  95 I lltli WO 02/20526 j f l1 Hill JI PCT/USOI/27007  c L n s 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 alkenyl of 3- 10 carbon atoms and R'2
forms, together with 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 (iii) R1 and Ri' are each independently selected from the group
consisting of hydrogen, haloalkyl of 1-10 carbon atoms and a  number of
haloge at 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 Rr
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 10.
The compound of claim 7, selected from the group consisting of  96 WO
02/20526 Il!IIIIM E III1111111 11 PCT/US01/27007 



C L M S * . ` l N02 r 1~ ~I N02  \% N N N N N02 CCND' OQNE1 N b NO2  . ~N
racemate and  optical isomers 1102  N 1102 ~C I 1V' ~N . and
pharmaceutically acceptable salts thereof.  11. The compound of claim 6,
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, S and O; 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 0, or  T 31  97 i, k!~ WO 02/20526 fill 11111 cI III I III
PCT/QS01127007  



may form, toge with a carbon atom adjacent to a carbon atom to which it  is
attachetd, a fused ring of 6-9 carbon atoms and 4-14 hydrogen atoms; t is
1-5;  RZ 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,  cycloalkyi 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 alkynyl of 3-10 carbon atoms; G is
selected from the group consisting of hydrogen,, nitro, nitrile, halogen,
OH,  OR4 =0, alkyl of 1-4 carbon atoms, alkenyl of 1-4 carbon atoms,
cycloalkyi  of 3-7 carbon atoms, hetemcycloaikyl of 3-5 carbon atoms and
1-3  heteroatoms selected from the group consisting of N, 0, 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, 0, and S,
C02R4,  C(O)N(RS)(R6), aryl of 6-10 carbon atoms, hete roaryl of 3-9 carbon
atoms and  1- 3 heteroatoms selected from the group consisting of N, 0, and
s, S(p),R7,  SO3R7, and SO2N(R)(R6); R4 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; RS and e are each
independently selected from the group consisting of hydrogen and  alkyl of
1-5 carbon atoms; R7 98 



WO 02/20526 I I"IIII IIIIII "'ll IIII' II IIII PCT/US01/27007  C L M S is
selected from the group consisting of alkyl of 1-5 carbon atoms, SO2F,
CHO, OH, nitro, nitrile, halogen, OCF3, N-oxide,: O-C(R8)2O, C(O)NHC(O),
the carbon atoms being connected to adjacent positions on R, and C(O)CA,
the carbonyl carbon and the ring carbon ortho to the carbonyl carbon being
connected to adjacent positions on R; R8 is selected from the group
consisting of hydrogen, halogen and alkyl of 1-4  carbon atoms; y is a2  g
is 0-4, with the exception of halogen, which may be employed up to the
perhalo level; provided that when 0 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 0 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 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 carbons atoms; and pharmaceutically acceptable salts
thereof.  



12. The compound of claim 11, wherein 99 HIR WO 02/20526 PCT/US01/27007 I
11111111  1iftiIiJflhIiII1JIIIiIIIflI L S 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
0; T is selected from the group consisting of hydrogen, alkyl of 1-4 carbon
atoms,  halogen, halosikyl of 1-4 carbon atoms and 1-3 halo atoms, nitro,
and nitrile;  t is 1-3;  k.2 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,
heterocycloaikyl 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; G is selected from the group consisting of hydrogen, halogen, nitro,
nitrile, OH,  OR4, alkyl of 1-4 carbon atoms, alkenyl of 1-4 carbon atoms,
cycloalkyl of 3- 7 carbon atoms, cycloalkenyl of 5-7 carbon atoms, CO2R.4,
aryl of 6-10 carbon  atoms, and heteroaryl of 3-9 carbon atoms and 1- 3
heteroatoms selected from  the group consisting of N, 0, and S; R4 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
is 0-4, with the exception of halogen, which may be employed up to the
perhalo level; 100 WO 02/20526 I lOll 1 11 111111111 PCT/US01/27007
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 level for halogen; 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  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; and pharmaceutically acceptable salts thereof.
13. The compound of claim 12, wherein Rl is aryl of 6-12 carbon atoms;  R2
is selected from the group consisting of alkyl of 2-10 carbon atoms,
haloallcyl  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 0, 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 is hydrogen; 101 HIM WO
02120526 PCTNSO1/27007  8 is 0-4;  T is selected from the group consisting
of hydrogen, alkyl of 1-4 carbon atoms,  halogen, haioalkyl of 1-4 carbon
atoms and 1-3 halo atoms, nitro, and nitrile;  t is 1-2;  X is +CO  and
pharmaceutically acceptable salts thereof 14. The compound of claim 11,
selected from the group consisting of  102 WO 02/20526 11111111 111111 IHjI
11I III IIII c L * PCT/USOl/27007  NO2 NO2 CN ipip N N N N  CN NO2 NO2  CI
F3C -N N N  N N 



NO2  N N  ~''' racemate and  optical isomers and pharmaceutically
acceptable salts thereof  15. A compound of the formula (II) -R13~')r ie
R1N\R15  Wherein 103 WO 02/24526 PCT/US01/27007  c ~ p s 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  of 2-11 carbon atoms and 1-3 heteroatoms selected. from the
group consisting  of N, S and 0, 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 0, alkenyl of
2-10 carbon atoms, cycloalkenyl of  5-12 carbon atoms, with the proviso
that said cycloalkenyl is mono-cyclic, and Rx7 Rls, is selected from the
group consisting of hydrogen, nitro, nitrite, alkyl of 1-6  carbon atoms,
halogen, haloalkyi 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 0, with the proviso that when R'3 is aryl of 6-12 carbon  



atoms, at least one of T' is nitro, nitrite, 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; t'
is 1-5;  R37 is selected from the group consisting of alkyl of 1-10 carbon
atoms and  Aenyl of 2-10 carbon atoms; R'8 104 1'!hII!1 IIIILIIIIII1JII/I/J
WO 02/20526 111 1 PCT/US01/27007 M g ,~ is selected from the group
consisting of aryl of 6-12 carbon atoms, heteroaryl  of 2-11 carbon atoms
and. l 3 heteroatoms selected from the group consisting  of N, S and 0,
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 0, and
cycloalkenyl of 5-12 carbon atoms; Rls and R16 (i) are each independently
selected from the group consisting of  hydrogen, aryl of 6-12. carbon
atoms, heteroaryll of 2-11 carbon atoms  and 1-3 heteroatoms selected from
the group consisting of N, S and 0,  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 0, alkenyl of
2-10 carbon  atoms, cycloalkenyl of 5-12 carbon atoms, and R19 R20, such
that the  total number of non hydrogen atoms in R'4, Ris and R16 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  heteroatoms selected from the group consisting of N, S and
0, which  



ring may optionally be substituted with el and R22, with the proviso  that
when R1 s and R16 form a morpholine ring together with the  nitrogen atom
to which they are attached, said morpholine ring is.  substituted with at
least one of R2' and e; R19 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 0, alkenyl of 2-10  carbon atoms, and cycloalkenyl of 5-12 carbon
atoms; R20 105 WO 02/20526 1111 ~ ~ ~ 1111 I PCT/USOI/27007  c L a s 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
consisting of N, S and 0, 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 0, cycloalkenyl of 5-12 carbon atoms, and R23 R2, with the
proviso that when R20 is phenyl, only one of Rls and R'6 can be R'9-R2; R23
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 ofN, S and 0; Rz~ 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;  R21 and R22 (i) 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
selected from the group consisting of N, S and 0, and  benzimidazolinone,
or (ii) 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) R2' 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 carbon
atoms, heteroaryl of  2-11 carbon atoms and 1-3 heteroatoms selected from
the group  consisting of N, S and 0, and benzimidazolinone and e forms,
together with the carbon atom adjacent to the carbon atom to which  106 WO
02/20526 1 Il~l~j!!!!~llljf f PCT/US01/27007 C M!!l111!!!11! S it is
attached, a fused ring of 3-6 carbon atoms and 4-10 hydrogen  atoms; and
pharmaceutically acceptable salts thereof  16. The compound of claim 15,
wherein R'3 is selected from the group consisting of aryl of 6-12 carbon
atoms and 4- pyridyl; Rio 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 0, 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
0, alkenyl of 2-10 carbon atoms, cycloalkenyl of  5-12 carbon atoms, with
the proviso that said cycloalkenyl is mono-cyclic,  



and R'7-R18; is selected from the group consisting of hydrogen, nitro,
nitrite, 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 0, with the proviso that when R13 is
aryl of 6-12 carbon  atoms, at least one of T' is nitro, nitrite,
trifluoromethyl or halogen, or T' 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; V 107 HIM. WO 02120526 PCT/USO1127007
tijtiij L s s  is 1-5; R11 is selected from the group consisting of alkyl
of 1-10 carbon atoms and  afkenyl of 2-10 carbon atoms; 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 0, 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
0, and cycloalkenyl of 5-12 carbon atoms; R'5 and R16 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 0, 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 0, alkenyl
of 2- 



10 carbon atoms, cycloalkenyl of 5-12 carbon atoms, and R'9-R20, such that
the total of atoms in RL , R'5 and R16 is greater than or equal to 9, or
R19 is selected from the group consisting of alkyl of 1-10 carbon atoms,
cyeloalkyl  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, and cycloalkenyl of 5-12 carbon atoms; R?0 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
consisting of N, S and 0, cycloalkyl of 3-12 carbon atoms, heterocycloalkyl
of 4-7 carbon atoms and 1-3 heteroatoms selected from the group consisting
108 WO 02/20526 ~ ~~'I'II IIIIII ~~~II III' II I~~~ PCT/US01l27007  C L M S
of N, S and 0, cycloaikenyl of 5-12 carbon atoms, and e -e, with the
proviso that when R20 is phenyl, only one of R15 and R16 can be R19-R20;
R23 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 0; 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. 17. The compound of claim 16, 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  of 2-11 carbon atoms and 1-3 heteroatoms selected from the
group consisting  of N, S and 0, 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 ofN, S and. 0, alkenyl of
2-10 carbon atoms, cycloalkenyl of  5-12 carbon atoms, with the proviso
that said cycloalkenyl is mono-cyclic, and R17-R18  T' is selected from the
group consisting of nitro, nitrile, trifluoromethyl, and  halogen; t' 109
1.11191 WO 02120526 PCT/USOI127007 IIiIii l I I I 11I 11131 liii, I I11i s
is 1 3;  R17 is selected from the group consisting of alkyl of 1-10 carbon
atoms and  alkenyl of 2-10 carbon atoms; R'8 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 0, and
cycloalkyl of 3-12 carbon atoms; Ri5 and R16 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 0, alkyl of 1-10 carbon atoms,  cycloalkyl of
3-12 carbon atoms, heterocycloalkyl of 4-7 carbon atoms and 1- 3
heterroatoms selected from the group consisting of N, S and 0, alkenyl of
2- 



10 carbon atoms, cycloalkenyl of 5-12 carbon atoms, and Rig-R20, such that
the total of atoms in Rid, Ri5 and Rib is greater than or.equal to 9; Rig
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 atoms; R20 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  consisting of N, S and 0,
cycloalkyl of 3-12 carbon atoms, and ere, with  the proviso that when e Is
phenyl, only one of Ri5 and Rid can be Rig-R20;  R23 110 WO 02/20526
11111011111111111111111111,11 PCT/US01/27007 M S is selected from the group
consisting of aryl of 6-12 carbon atoms and  heteroaryl of 2-11 carbon
atoms and 1-3 heteroatomsselected from the group  consisting 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. 18. The
compound of claim 17, wherein  R'3 is aryl of 6-12 carbon atoms;  RI4 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 0, 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 0, alkenyl of 2-10 carbon atoms, cycloalkenyl
of  5-12 carbon atoms,. with the proviso that said cycloalkenyl is
mono-cyclic, and Rid Ris;  T' is selected from the group consisting of
nitro, nitrile, trifluoromethyl and  halogen; is 1-3;  Rl7 is selected from
the group consisting of alkyl of 1-10 carbon atoms and  alkenyl of 2-10
carbon atoms; 111 HE WO 02120526 PCT/USO1/27007 I iIill3 hu IN IIIIhhIjj
flI t x R~$ i s 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 0, and cycloalkyl of 3-12 carbon atoms;
R'5 and RZ6 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 R19 R2, such that the total of atoms in
Rio, R'5 and Rib is greater  than or equal to 9; Rr9 is alkyl of 1-10
carbon atoms;  R20 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  consisting of N", S and 0, cycloalkyl of 3-12
carbon atoms, and R23-R24, with  



the proviso that when e is phenyl, only one of Ri5 and Rib can be Ri9-R2;
Rea 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 0; 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 WO 02/20526 I IIIIIII IIIIII II PCT/US01/27007 IC
L IIIIIIIIIIIIII. NO2 \ N02 NO2 '*" . . . . . "-r ~N N N .IV N N N02 N02
N02  N N N N N N NO2 N0\ N02  N x~2 N N /  N N racemate  and optical
Isomers N02 I / \ N02 CN  YNX N N N N / I / \ NO2 Y \ N02 \ NO2  Q / N N N
N ~N N 



6  \I / NO  N02 1 \ N02 y 2  N N N N N 113 III~I WO 02/20526 PCT/U501127007
N02 N02 N02  y N N N N -rN N \ N02 y~,NO2 i~02  N  and pharmaceutically
acceptable salts thereof 20. The compound of claim 15, wherein  R'3 is
selected from the group consisting of aryl of 6-12 carbon atoms and 4-
p3ridyl; R14 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 0, 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 0, alkenyl of
2-10 carbon atoms, cycloalkenyl of  5-12 carbon atoms, with the proviso
that said cycloalkenyl is mono-cyclic,  and R1? R'8; 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 114 WO
02/20526 lIIIlIIIihIIIIIIJIIIIjiiiii PCTNS01/27007 



5 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 0, with the proviso that when R13 is aryl of 6-12
carbon atoms, at least one of T' is nitro, nitrile, trifluoromethyl or
halogen, or  T' 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;  R17 is selected from the group consisting of alkyl
of 1-10 carbon atoms and  alkenyl of 2-10 carbon atoms; R18 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 consisting  of N,
S and 0, cycloalkyl of 3-6 carbon atoms, heterocycloalkyl of 3-6 carbon,
atoms and 1-3 heteroatoms selected from the group consisting of N, S and 0,
cycloalkenyl of 3-6 carbon atoms, and heterocycloalkenyl of 3-6 carbon
atoms  and 1-3 heteroatoms selected from the group consisting of N, S and
0; R'5 and Rib 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 consisting ofN, S and 0, which ring
may be  substituted with Ral and Rte, with the proviso that when R' and R16
form a  'morpholine ring together with the nitrogen atom to which they are
attached,  said morpholine ring is substituted with at least one of Ral and
Rte; RZi and R 115 13EIf~ W(c) 02/20526 PCTNSO!l27007  



s {Y' 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 oft-11 carbon atoms and 1-3 heteroatoms  selected from
the group consisting of N, S and 0, and  bernidazolinone, or (ii) 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) R2' 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 carbon
atoms, heteroaryl of 2- 11 carbon atoms and 1-3 heteroatoms selected from
the group consisting of N, S and 0, and bimidazolinone and R22 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. 21. The compound according to
claim 20, wherein  R'3 is selected from the group consisting of aryl of
6-12 carbon atoms and 4- pyridyy Rio 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  ofN, S and 0, alkyl of 1-10
carbon atoms, cycloalkyl of 3-12 carbon atoms,  heterocycloalkyl of 4-7
carbon atoms and 1-3 hete roatoms selected from the  group consisting of N,
S and 0, alkenyl of 2-10 carbon atoms, cycloalkenyl of  116 WO 020526
11111111 Ililll IIIII IIIII II IIII PCT/USO1/27007 



5-12 carbon atoms, with the proviso that said cycloalkenyl is mono-cyclic,
and R17 R's; T, is selected from the group consisting of nitro, nitrite,
trifluoromethyl and  halogen; t, is 1-3;  R'7 is selected from the group
consisting of allcyl of 1-10 carbon atoms and  alkenyl of 2-10 carbon
atoms; R18 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 0, 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 0, and cycloalkenyl of 5-12 carbon atoms;
R'5 and R16 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 consisting of N, S and 0, which ring
may optionally  be substituted with R2' and e, with the proviso that when
R15 and R16 form a  morpholine ring together with the. nitrogen atom to
which they are attached,  said morpholine ring is substituted with at least
one of 1(21 and R22; R21 and R22 (i) 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 HIM. 



WO 02120526 I11 ~ I PCT/US01127007  c L N s selected from the group
consisting of N, S and 0, and  benzimidazolinone, or (ii) 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) R21 is selected from the group consisting
hydrogen, haloalkyl of 1-10  carbon atoms and a member 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 0, and benzimidazolinone and e 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 22. The compound of claim 21,
wherein  R13 is aryl of 6-12 carbon atoms;  R14 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 0,
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 0, alkenyl of 2-10 carbon atoms, cycloalkenyl
of  5-12 carbon atoms, with the proviso ti1at said cycloalkenyl is
mono-cyclic,  aad.R11-R1$; Tr is selected from the group consisting of
nitro, nitrile, trif luoromethyl and  halogen; 118 



WO 02/20526 PCT/USO1/27007 II!IIOj IIIII111!1IIIIIitII L M S *.I  is 1-3;
R15 and R16 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 consisting of N, S and 0, which ring
may be  substituted with R21 and e, with the proviso that when R15. and R16
form a  morpholine ring together with the nitrogen atom to which they are
attached,  said morpholine ring is substituted with at least one of R21 and
Rte; R21 and R~ (1) 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
selected from the group consisting of N, S and 0, and  benzimidazolinone,
or (ii) 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) R2' is selected from the group consisting
hydrogen, haloalkyl of 1-10  carbon atom 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- l 1 carbon atoms and 1-3 heteroatoms selected from
the group  consisting of N, S and 0, and bent raidazolinone and R22 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.  119 



WO 02120526 111111111 1 ff PCTIUS01127007 C Al 23. The compound of claim
20, selected from the group consisting of NO2 NO2 NO2  0 N N C.rN ti Np2
c:c9No2 UN  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 to the general formula
(UI) N-R25(Q)q  (R28(G')s.  wherein R.25 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 ofN, S and 0;
120 WO 02/20526 11111111111111liii, llllf ll 1111 PCT/US0Q27007 C L S  Q 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 0, or 



Q 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;
q is 0-5;  R26 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  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 0,  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' is a selected from the group consisting of hydrogen,
nitro, nitrile, halogen,  OH, OR27, =0, haloalkyl of 1-4 carbon 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,
heterocycloalkyl of 3-5 carbon atoms  and 1-3 heteroatoms selected from the
group consisting of N, 0, 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, 0, and S, CO2R27,  C(O)N(R28)(R29), aryl of 6-10
carbon atoms, heteroaryl of 3-9 carbon atoms  and 1- 3 heteroatoms selected
from the group consisting of N, 0, and S,  S(O)yR30, S03R30, and SO
N(R28)(R2); 121 HIM WO 02120526 PCT/2S01/27007  C L N S R27 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 e are each independently selected from the group consisting of hydrogen
and  alkyl of 1-5 carbon atoms; R30 is selected from the group consisting
of alkyl of 1-5 carbon atoms, SO I,  CHO, OH, nitro, nitrile, halogen,
OCF3, N-oxide, O-C(R31)20, C(O)NHC(O),  the carbon atoms being 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; Rsl 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; 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, cycloaikenyl 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 mrmber  of said secondary substituents
being up to 3 for alkyl moieties, and up to  the perhalo level for halogen;
X, 122 WO 02/20526 PCT/USO1/27007  C ILI M S 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 R34  R3 (CnH2n p) . wherein binding is achieved via the terminal
carbon atoms;  n is 3-7;  P is 0-7; R32, R33 and R34 (1) 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, or (ii) R32 and R33 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 R34
forms, together with the carbon atom to which  it is attached, a spiro ring
of 3-6 carbon atoms, or 123 WO 02120526. PCTIUS01l27007  C t (iii) Ie2 and
R33 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 1-110  



carbon atoms, eycloaikyl of3-12 carbon atoms, alkkenyl of 2-10  carbon
atoms, cycloalkenyl of 5-7 carbon atoms, and alkynyl of 3-10  carbon atoms
and R? foams, together with 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) R32 and R33 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,
cycloalken4yl Of 5-7 carbon atoms, and alkynyl of 3-10 carbon atoms and e
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 for:
AI) enhancement of bone formation in bone weakening diseases for the
treatment or prevention of osteopenia or osteoporosis; A2) enhancement of
fracture healing;  BI) use as a female contragestive agent;  B2) prevention
of endomebrial implantation;  B3) induction of labor; B4) treatment of
luteal deficiency; B5) enhanced recognition and maintanence of pregnancy;
B6) counteracting of preeclampsla, eclampsia of pregnancy, 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; Cl) treatment of
dysmenorrhea; 124 WO 02/20526 I I"I"I IIIIII I PCT/US01/27007 C
~IIIIIIIIIIIiIII 



C2) treatment of dysfunctional uterine bleeding;  C3) treatment. of ovarian
hyperandrogynism;  C4) treatment of ovarian hyperaldosteronism; CS)
alleviation of premenstral syndrome and of pranenstral tension;  C6)
alleviation of perhuenstrual behavior disorders; C7) treatment of
climeracteric disturbance, including, menopause transition,  mood changes,
sleep disturbance, and vaginal dryness; C8) enhancement of female sexual
receptivity and male sexual receptivity;  C9) treatment of postmenopausal
urinary incontinence; C10) improvement of sensory and motor functions;
C11) improvement of. short term memory; C12) alleviation of postpartum
depression;  C13) treatment of genital atrophy, C14) prevention of
postsurgical adhesion formation;  C15) regulation of uterine immune
function; C16) prevention of myocardial infarction;  D1) hormone
replacement; El) treatment of cancers, including hormone mediated cancers,
such as breast II  cancer, uterine cancer, ovarian cancer, and endometrial
cancer, E2) treatment of endometriosis;  E3) treatment of uterine fibroids;
Fl) treatment ofhirsutism; Y'.  F2) inhibition of hair growth; Gl) activity
as a male contraceptive;  G2) activity as an abortifacient; and  HI)
promotion of mylin repair. 26. The method of claim 25, wherein said disease
or condition is selected from  osteopenia and osteoporosis. 



27. The method of claim 25, wherein said disease or condition is bone
fiactvre.  125 WO 02/20526 PCT/US01/27007 L S 28, The method of claim 25,
wherein said compound is administered for use as a  female contragestive
agent. 29. The method of claim 25, wherein said compound is administered
for use as a  hormone replacement. 30. 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 to the general formula
(IV) 4-R (Q q'  Ra N /R  'NNe  wherein R35 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
0; R36 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 0, alkyl of 1-10 carbon atoms, cycloalkyl of
3-12 carbon atoms,  hetearocyoloalkyl of 4-7 carbon atoms and 1-3
heteroatoms selected from the  group consisting ofN, S and C), alkenyl of
2-10 carbon atoms, cycloalkenyl of  5-12 carbon atoms, and R39 R40; 126 WO
02/20526 I iII1III IIIIiIIIIII IIIII II 1111 PCT/US01/27007 * C L M' S 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, or  Q` 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 ,  q- 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  of 2-11 carbon atoms and 1-3 heteroatoms selected
from the group consisting  of N, S and 0, 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 0, and cycloalkenyl of 5-12 carbon atoms; R37
and R38 (i) 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 0, 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 0, alkenyl of 2-10 to  carbon atoms, cycloalkenyl of 5-12 carbon
atoms, and R41-R42, such 127 3, 0 WO 02(20526 lit PCT/USO1/27007  



that t total number of atoms in 0, R37 and R is greater than or  equal to
9, or (h) 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 consisting of N, S and 0, which  ring
may optionally be substituted with R43 and R44; R4~ 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 0, alkenyl of 2-10  carbon atoms,
cycloallcenyl of 5-12 carbon atoms, and alkynyl of 3-10 carbon  atoms; R42
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  consisting of N, S and 0, 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 0, cycloalkenyl of 5-12 carbon atoms, and
R45-e; R45 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 0; R46 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 e (i)
are each independently selected from the group consisting of  hydrogen,
haloalkyl of 1-10 carbon atoms and a mtunber of halogen  128 WO 02/20526 I
IIIIIII Iillll ll 1111 PCTIUS01127007 



L S atoms up to the perbalo 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 0, and  benzimidazolinone,
or (ii) 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) R43 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 carbon
atoms, heteroaryl of  2-11 carbon atoms and 1-3 heteroatoms selected from
the group  consisting of N, S and 0, and benzimidazolinone and R44 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 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,
B5) enhanced recognition and maintanence of pregnancy, 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) treatment of dysmenorrhea; 



C2) treatment of dysfunctional uterine bleeding;  129 WO 92(20526
PCTtUS01127047  C3) treatment of ovarian hyperandrogynism; C4) treatment of
ovarian hyperaldosteronism; CS) 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 disturbance, 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;  C11) improvement of short term memory; C12)
alleviation of postpartum depression;  C13) treatment of genital atrophy;
C14) prevention of postsurgical adhesion formation;  C15) regulation of
uterine immune function; C16) prevention 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;  Fi) treatment of hirsutism; F2) inhibition of hair
growth; 01) activity as a male contraceptive;  G2) activity as an
abortifacient; and  HI) promotion of mylin repair. 31. The method of claim
30, wherein said disease or condition is selected from  osteopenia and
osteoporosis. 



32. The method of claim 30, wherein said disease or condition is bone
fracture.  130 WO 02/20526 II!IIIIIIIIIIIIIIllIjIjjIII PCT/US01127007 C L
.f4 s 33. The method of claim 30, wherein said compound is administered for
use as a  female contragestive agent. 34. The method of claim 30, wherein
said compound is administered for use as a  hormone replacement. ci  131 e
~:i 




