CLAIMS

We claim:
1. A compound of formula I,
R1
X (R,
A Y
= R
R2 /, N
N-N (R®)
R3
I

or a pharmaceutically acceptable salt thereof, wherein:

Xis O, S, SO, SO, or NR;

Yis O, S, or NR;

Z1s O, S, SO, SO, or N; wherein when Z is O, S, SO/0r SO», then p is 0;

each R is independently hydrogen, Ci- aliphati¢, Cs_i0 aryl, a 3-8 membered saturated or
partially unsaturated carbocyclic ring, a/3-7 membered heterocylic ring having 1-4
heteroatoms independently selected fromt nitrogen, oxygen, or sulfur, or a 5-6 membered
monocyclic heteroaryl ring having 14 heteroatoms independently selected from nitrogen,
oxygen, or sulfur; each of which is dptionally substituted; or

two R groups on the same atom arg’taken together with the atom to which they are attached to
form a Cs_jo aryl, a 3-8 membered saturated or partially unsaturated carbocyclic ring, a 3-7
membered heterocylic ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or 3/5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur; each of which is optionally
substituted;

Ring A is a fused £3-10 aryl, a fused 3-8 membered saturated or partially unsaturated carbocyclic
ring, a fused 3-7 membered heterocylic ring having 1-4 heteroatoms independently selected
from nitpogen, oxygen, or sulfur, or a fused 5-6 membered monocyclic heteroaryl ring having
1-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;

R! is ~OR, -SR, -CN, -NO,, -SO:R, -SOR, -C(O)R, -CO2R, -C(O)N(R)2, -NRC(O)R,

RC(O)N(R)2, -NRSO2R, or —-N(R)2;
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R? is -R, halogen, -haloalkyl, -OR, —SR, —CN, -NO,, -SO:R, -SOR, -C(O)R, -C
-C(O)N(R)2, -NRC(O)R, -NRC(O)N(R)2, -NRSO2R, or -N(R)2;

R? is hydrogen, Ci¢ aliphatic, C3-19 aryl, a 3-8 membered saturated or partially upSaturated
carbocyclic ring, a 3-7 membered heterocylic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, or a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, 6r sulfur; each of
which is optionally substituted;

each R*is independently —R, halogen, -haloalkyl, -OR, —=SR, —CN, -NO» -SO2R, -SOR, -C(O)R,
-CO2R, -C(O)N(R)2, -NRC(O)R, -NRC(O)N(R)2, -NRSOzR, or -X(R)2;

R® is Ci aliphatic, Cs-io aryl, a 3-8 membered saturated or paytially unsaturated carbocyclic
ring, a 3-7 membered heterocylic ring having 1-4 heteroatgms independently selected from
nitrogen, oxygen, or sulfur, or a 5-6 membered mondcyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, /Oxygen, or sulfur; each of which is
optionally substituted;

R® is hydrogen, Ci¢ aliphatic, C3-19 aryl, a 3-8 yiembered saturated or partially unsaturated
carbocyclic ring, a 3-7 membered heterocylic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfuy, or a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently’selected from nitrogen, oxygen, or sulfur; each of
which is optionally substituted;

or R® and RS, together with the atom to which each is attached, form a 3-8 membered heterocylic
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a 3-8
membered heteroaryl ring/having 1-4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur; each of which is optionally substituted;

nis 0, I, or 2; and

pisOor 1.

2. The compound of claim 1, wherein X is O.
3. The compound of claim 1, wherein Y is O.
4. The compound of claim 1, wherein Z is N.
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5. The compound of claim 1, wherein Ring A is phenyl.

6. The compound of claim 1, wherein R'is —OR, and R is Ci- aliphatic.




8. The compound of claim 14, wherein R? is
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11. The compound of claim 1, wherein R®is h¥drogen, methyl, t-butyl, or -CDs.

12. The compound of claim 1, of formuja I-f:
MeO O
(8
R5
» / e
7 N
N-N RO
R3

I-f;

or a pharmaceutically acgeptable salt thereof.

13. The compound of claim 1, of formula I-h:
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I-h;

or a pharmaceutically acceptable salt thereof.

14.  The compound of claim 1, selected from Table 1.

15. A pharmaceutical composition comprising a compound of ¢laim 1, and a

pharmaceutically acceptable adjuvant, carrier, or vehicle.

16. A method for modulating FSHR, or a mutant thereof, acvity in a patient or in a
biological sample, comprising the step of administering to said patient or contacting said

biological sample with a compound of claim 1 or a physiologicadly acceptable salt thereof.

17. A method for treating a FSHR-mediated disorder # a patient in need thereof, comprising

the step of administering to said patient a compound of/claim 1.

18. A method for treating fertility disorders iy a subject, comprising the step of administering

to said subject a compound of claim 1 or a physiologically acceptable salt thereof.
19.  Use of a compound according tg claim 1 or physiologically acceptable salts thereof, for
the production of a medicament for the prophylactic or therapeutic treatment of a FSHR-

mediated disorder.

20. A process for manufdcturing a compound of formula I according to claim 1, comprising

the steps of:

reacting’a compound of formula (IT)

R1
X _(RY,
A Y
2
hal / LG
N=N
R3

11
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wherein X, Y, R', R?, R and n are as defined in claim 1, and LG is a lea

group;

with a compound of formula ZH(R®)(R®),

wherein Z, R3, RS, and p are as defined in claim 1;

to yield a compound of formula I:

R1
X (R,
A Y
R5

/ b

R? /
R3/N\N (B
|

wherein X, Y, Z, R!, R2, R3, R* R> R n, and p, are as defined in claim 1.




Claims

We claim:

1. A method of modulating FSHR, or a mutant thereof, activity in a patient or in a biological
sample, comprising the step of administering to said patient or contacting said biological sample

with a compound of formula I-e:

R o
@]
R2 = ) o)
,N=N
R3
I-e;

or a pharmaceutically acceptable salt thereof, wherein:
R'is —OR, wherein said R of ~OR is C.¢ aliphatic;
R?is Br, CN,
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