CLAIMS

1. A compound of formula I,

R1

X (RYn
A Y
R5
/ Z/

R? / -

N=N" (R

or a pharmaceutically acceptable salt thereof, wherein:

X is O-5;:S6;S02;-0rNR;

YisO, S, or NR;

Zis 0O, S, SO, SOz, or N; wherein when Z is O, S, SO, or SOz, then p is 0;

each R is independently hydrogen, Ci-s aliphatic, Cs-10 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 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

two R groups on the same atom are taken together with the atom to which they are attached to
form a Cs-10 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 a 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 Cs-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 nitrogen, 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, -NO2, -SO2R, -SOR, -C(O)R, -CO:2R, -C(O)N(R)2, -NRC(O)R,
-NRC(O)N(R)z2, -NRSO2R, or —-N(R)z;
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R? is -R, halogen, -haloalkyl, -OR, -SR, -CN, -NO2, -SO:R, -SOR, -C(O)R, -CO:R,
-C(O)N(R)2, -NRC(O)R, -NRC(O)N(R)z2, -NRSO2R, or —-N(R)2;

R? is hydrogen—Ci c-akiphatic—Cs 10-aryl—a—3-8—membered-saturated—or—partialy—unsaturated
carboeyehie—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, or sulfur; each of
which is optionally substituted;

each R*is independently —R, halogen, -haloalkyl, -OR, -SR, —-CN, -NOz2, -SO2R, -SOR, -C(O)R,
-COzR, -C(O)N(R)2, -NRC(O)R, -NRC(O)N(R)2, -NRSO2R, or —-N(R)z;

R® is Cui-6 aliphatic, Cs-10 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 a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur; each of which is
optionally substituted;

R® is hydrogen, Ci aliphatic, Ca-10 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 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 R®, 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;

nis0, 1, or 2; and

pisOorl.

32.  The compound of claim 1, wherein Y is O.

43. The compound of claim 1, wherein Z is N.
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54.  The compound of claim 1, wherein Ring A is phenyl.

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

% %,
@2 HN(

The compound of claim 1, wherein R? is hydrogen, Br, CN,
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141, wherein R%is

The compound of claim

8/.
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98.  The compound of claim 1, wherein R®is methyl, t-butyl, -CDs,
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109. The compound of claim 1, wherein Z is N and the ring formed by Z, R°and R®is
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1110. The compound of claim 1, wherein R®is hydrogen, methyl, t-butyl, or -CDs.

3211. The compound of claim 1, of formula I-f:

MeO @)
@]
R2 = ,R5
7 N
N=-N RS
R3
I-f;
or a pharmaceutically acceptable salt thereof.
1312. The compound of claim 1, of formula I-h:
R! o)
O
R2 = R®
A
N-N  (R%),
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I-h;
or a pharmaceutically acceptable salt thereof.

1413. The compound of claim 1, selected from Table 1
Table1

199



199A



21 22

1998



O —

NH
27 28
/
0. ° o
= o o
N\/ / /K // //0
~ N N / N \
T C( Ny
_— o / y /
/ E
29 30

199C



N/
~ N N
e
/N
31 32
/ /
o
0 0,
0
/ N// / / // //o
~ N N—
T T
N // —— L
§ Y%
o
33 34

35 36

o —

199D



45 46

199E



199F



199G



65 66

199H



75 76

1991



89 90
s |
0 ] 0.
= / \ /0
/ N =
N—nN /N \< / \ /) N/]<
S N _ —N /
N\ \ N
91 92
= ° P

199J



95 96

199K



109 110

199L



115 116

117 118

199M



199N



133 134

135 136

1990



199P



153 154

O —

155 156

157 158

161 162

199Q



199R



171 172

181 182

199S



= / D // = // D

183 184

185 186

o] 0.

187 188

199T



7]
N/N
/
S.
193 194
/O . /O O )
/™ PN % 7] @ { NVO
/7 N N/N N—N 7 N 0
N/N N—p / _—
gL goh
= D
195 196

199U



201 202

P 0 o o
0 0
N 9 / 4 AN
\N N—nN Q/ N\ / N / N
— N —N
/N/J S@ i Sd k/o
\ =
203 204
/O O

205 206
/O o) /O 0.
o [e]
4 =
W @ [ C - NA?
\ _ Ty d s
7 ° g
/ A /
207 208

199V



211 212

Z " ~ ) /g
N _N N N
—N N—n jgo N —N
/ d D/IQD OH / Sj Lo
= D =

217 218.

1514. A pharmaceutical composition comprising a compound of claim 1, and a

pharmaceutically acceptable adjuvant, carrier, or vehicle.

1615. A-method Use of compound of claim 1 for 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 claim 1 or a physiologically acceptable

salt thereof.

1716. A-methed Use of compound of claim 1 for treating a FSHR-mediated disorder in a
patient in need thereof, comprising the step of administering to said patient a compound of claim
1.
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1817. A—methed Use of compound of claim 1 for treating fertility disorders in a subject,

comprising the step of administering to said subject a compound of claim 1 or a physiologically

acceptable salt thereof.
1918. Use of a compound according to claim 1 or physiologically acceptable salts thereof, for
the production of a medicament for the prophylactic or therapeutic treatment of a FSHR-

mediated disorder.

2019. A process for manufacturing a compound of formula I according to claim 1, comprising

the steps of:
reacting a compound of formula (I1)
Rl
X (RY;
A Y
=
hal 7 LG
N=N
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wherein X, Y, R, R, R% and n are as defined in claim 1, and LG is a leaving

group;

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

wherein Z, R® R®, and p are as defined in claim 1;

to yield a compound of formula I:

R1
X (Ri)n
A RS
R2 i
3/N\N (R
R
|

wherein X, Y, Z, R, R, R% R% R% R®, n, and p, are as defined in claim 1.
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