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A compound of formula I’:

(RM)m
N
HoN
Ay

N

(R%KE/\
X

(R

or a pharmaceutically acceptable salt thereof, wherein:

Ring A is ring selected from phenyl, a 5-7 membered saturated or partially unsaturated

carbocyclic _ring, a 8-12 membered saturated or partially unsaturated bicyclic

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,

or sulfur, a 5-6 membered heteroaromatic ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, or sulfur; or an 8-10 membered bicyclic heteroaromatic

ring having 1-5 heteroatoms independently selected from nitrogen, oxygen, or sulfur;

each R! is independently hydrogen, or Ci.3_aliphatic optionally substituted by 1-6

halogen; or
two R! groups are optionally taken together with their intervening atoms to form a

5-8 membered partially unsaturated fused carbocyclic ring;
each of R? is independently hydrogen, halogen, —CN, —=NO», —C(O)OR, —-C(O)NR2, —
NR2, -NRC(O)R, -NRC(O)OR, —-NRS(0)2R, —OR, —-P(O)R2, —=SR, —=S(O)R, -S(0)2R, —
S(O)(NH)R, -S(0)2NRo, or R; or
two R? groups are optionally taken together to form =O; or

two R2 groups are optionally taken together with their intervening atoms to form a 3-8

membered saturated spirocyclic ring having 0-2 heteroatoms independently selected

from nitrogen, oxygen or sulfur;

each R3 is independently hydrogen, -OH. or C1.3 aliphatic; or
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two R3 groups are optionally taken together to form =O: or

two R3 groups are optionally taken together to form =CHo: or

two R3 groups are optionally taken together with their intervening atoms to form a

3-8 membered saturated spirocyclic ring having 0-2 heteroatoms independently

selected from nitrogen, oxygen or sulfur: or

two R3 groups are optionally taken together with their intervening atoms to form a

5-8 membered saturated bridged bicyclic ring having 0-2 heteroatoms

independently selected from nitrogen, oxygen or sulfur;

each R is independently hydrogen or an optionally substituted group selected from Ci.

¢ aliphatic, a 3-8 membered saturated or partially unsaturated monocyclic carbocyclic

ring, phenyl, a 7-10 membered saturated spirobicyclic heterocyclic ring having 1-2

heteroatoms independently selected from nitrogen, oxygen, or sulfur, a 7-10 membered

saturated or partially unsaturated fused bicyclic heterocyclic ring having 1-2

heteroatoms independently selected from nitrogen, oxygen, or sulfur, a 4-8 membered

saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms

independently selected from nitrogen, oxygen, or sulfur, or a 5-6 membered monocyclic

heteroaromatic ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, or sulfur; or:

two R groups on the same nitrogen are optionally taken together with their

intervening atoms to form a 4-7 membered saturated, partially unsaturated, or

heteroaryl ring having 0-3 heteroatoms, in addition to the nitrogen, independently

selected from nitrogen, oxygen and sulfur, optionally substituted with 1-2 oxo
groups;

------ is a single bond or a double bond;

X is =O—, =N(R)—=, =N(S(O)2(R))=, =S—, =S(0)—, =S(0)2—, =CHz—, “CH(R3)—, or -C(R3)—

mis 0, 1, or 2;
nis0,1,2,3,4o0r5;and

pis0,1,0r2.

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein Ring

A is phenyl: or:
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wherein Ring A is a 8-12 membered saturated or partially unsaturated bicyclic

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,

or sulfur; or:

wherein_Ring A is an 8-10 membered bicyclic heteroaromatic ring having 1-5

heteroatoms independently selected from nitrogen, oxygen, or sulfur: or:

0O

wherein Ring A is . wherein Ring B is 5-7 membered partially unsaturated

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,

or sulfur, or Ring B is 5-6 membered heteroaromatic ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, or sulfur: or:

wherein Ring A is selected from:

@VQ@ XA R e
/\ HN/\ NH
B2

@/o

The compound of claim 1 or claim 2, or a pharmaceutically acceptable salt thereof,

\

wherein at least one of R' is C1.3 aliphatic; or:

wherein at least one of R is —CHs; and/or:

wherein at least one of R! is attached to position 6 of the pyrimidine.

The compound of any one of the preceding claims, or a pharmaceutically acceptable

salt thereof, wherein at least one of R? is C1.¢ aliphatic, optionally substituted 1-4 times
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by halogen, -OH, NH2, -OCHjs, -NHC(O)CHs, —S(0O)>CHs, -COOH, -CO2CHs, -CO2C2Hs,
or —N(CH3)C(O)CHs: optionally:

OH

wherein at least one of R? is selected from -CHs, -CF3, -CH>-CH3, -C=CH,

H

AN OH <9
S_

w L e Y00 T e T

: 1§ <f <]
‘*@NJ\ \J\ I I S I

| ; ) (@) , O o O . (@) ;
YOS Y -

O , O , O] _and -0 0 - or:

wherein at least one of R? is a 3-6 membered saturated monocyclic carbocyclic ring:;

optionally:

wherein at least one of R? is I: §; or:

wherein at least one of R2 is a 7-10 membered saturated spirobicyclic heterocyclic ring

having 1-2 heteroatoms independently selected from nitrogen or oxygen; optionally:

N
(0]
AR
wherein at least one of R? is selected from . )

, and

N
s
L or:

wherein at least one of R? is a 7-10 membered saturated fused bicyclic heterocyclic ring

having 1-2 heteroatoms independently selected from nitrogen or oxygen; optionally:

E\N\i\
wherein at least one of R2 is o; or:
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wherein at least one of R? is a 4-6 membered saturated monocyclic heterocyclic ring

having 1-2 heteroatoms independently selected from nitrogen, oxygen, or sulfur,

0 K
optionally substituted 1-4 times by halogen, -OH, -CHs, -OCHs, =0, o, O

o

or N; optionally:

S
wherein at least one of R? is selected from ) \\) . K/o,

,and 0) :or:

wherein at least one of R? is a 5-6 membered monocyclic heteroaromatic ring having 1-

2 heteroatoms independently selected from nitrogen, oxygen, or sulfur; optionally:
"”7»»»
Y

N’H IN\ ;'7%
b , “\/)_E! p,andw

wherein at least one of R2is selected from

. or:

wherein at least one of R? is —C(O)OR, wherein R is hydrogen or Ci¢ aliphatic;

optionally:

o e}
| | o~ o
wherein at least one of R? is —C(O)OH, L Or :or:

wherein at least one of R? is —=C(O)NRo., wherein each of R is independently hydrogen,

C1.¢ aliphatic which is optionally substituted by a -N(CHs)», unsubstituted 3-6 membered
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saturated monocyclic carbocyclic _ring, or unsubstituted 4-6 _membered saturated

monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from

nitrogen or oxygen, or two R taken together with their intervening atoms to form a 4-7

membered saturated and unsubstituted ring having 0-3 heteroatoms, in addition to the

nitrogen, independently selected from nitrogen, oxygen and sulfur; optionally:

O O

o )

wherein at least one of R? is selected from ,

0 O

| N H (@)
\A”Qo, Y0 vy

\gk/

O

%NHZ. or-

wherein at least one of R2 is =NR», wherein each of R is independently:

hydrogen:;

C1.6_aliphatic which is optionally substituted 1-2 times by -OH, ) , or
%OH

unsubstituted 3-6 membered saturated monocyclic carbocyclic ring;

4-6 _membered saturated monocyclic heterocyclic ring having 1-2 heteroatoms

independently selected from nitrogen or oxygen, which is optionally substituted 1-2
times by CHs, -OH, -C(O)OC(CHs3)3, or -C(O)CHs; or
6 _membered monocyclic heteroaromatic ring having 1-2 heteroatoms independently

selected from nitrogen, oxygen, or sulfur which is optionally substituted 1-2 times by -

CHs or -NHg:; optionally:

wherein at least one of R? is selected from:
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H H R{N N
Mo YO0 TK Arte N

NH,

NN
|
;\”/\C/O‘ )\/\H}‘a

and

The compound of any one of the preceding claims, or a pharmaceutically acceptable

salt thereof, wherein at least one of R2 is -NHC(O)R, wherein R is Ci¢ aliphatic
optionally substituted 1-3 times by halogen, -OCHs, -N(CHs)2, or -OH, 3-6 membered
saturated monocyclic carbocyclic ring optionally substituted 1-2 times by halogen or —

OH, or 4-6 membered saturated monocyclic heterocyclic ring having 1-2 heteroatoms

independently selected from nitrogen, oxygen or sulfur optionally substituted 1-2 times

by halogen, -OH, or -CHs: optionally:

H H O
EH{NT( \“{N\[(\O/ ‘;\H)S{F
o | O . F

wherein at least one of R? is selected from

0 H P Q H o

;’QN)K/IL\ x{Njo(\/OH! HJH:? 2{ m, ’K\N%
0 0 0 .

A N AT A A
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0

0 E 0 H
| !\HJKDO, KHJ'/«CO! X\HJKCO! ke W
YO 4

wherein at least one of R2 is \NHC(O)OR, wherein R is unsubstituted C1.s_aliphatic:

O:or:

optionally:

O
HN)J\OJ<

wherein at least one of R2is = Lor:

wherein at least one of R? is -=NHS(0O)2R, wherein R is unsubstituted C1. aliphatic:

optionally:

HO
N._n
ST

wherein at least one of R2 is O :or

wherein at least one of R? is —OR. wherein R is:

hydrogen;

NH,
OH

C1.¢ aliphatic optionally substituted by a halogen, -OH, 0 | \X/ . 0
, -C(O)NHGC.4aliphatic, -COOH, -C(O)OCj.4aliphatic, -CN, -S0O.Ci.4aliphatic, or
:or

/\{o

N

]

©)

4-6 _membered saturated monocyclic heterocyclic ring having 1-2 heteroatoms

independently selected from nitrogen or oxygen; optionally:
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wherein at least one of R? is selected from -OH, -O-CH»>-C=CH, ‘X\O/, ‘K\O/\

;‘< O
| Yo\(‘ o&bo‘ ’,\{O\/\i/OH’ w(fm | I‘{OV@%OH’
o o
Hoj) HO:H
HO . HO , go/CHFZ, f';\o/CFS, Ao~ ,

A 0
Ay NH, O/:ll/ ;\o 0 Ay o
ST T
i 3 AL

o N S—
I/
f;\o/\CN, ;;\O/\/\CN, /\L( , 0 and

o X _on
1’{ L or:

wherein at least one of R2 is —P(O)R», wherein each of R is independently unsubstituted

C1.6 aliphatic: optionally:

@)
I

wherein at least one of R2is © | :or:

wherein at least one of R? is —=SR, wherein R is unsubstituted C1.¢ aliphatic: optionally:

wherein at least one of R? is ;\S/; optionally thereto:

I
wherein at least one of R2is {5 or:

wherein at least one of R2 is —S(O)R, wherein R is unsubstituted C1.¢ aliphatic: or:

wherein at least one of R? is —S(0O)2R, where R is unsubstituted C1. aliphatic or 3-6

membered saturated monocyclic carbocyclic ring; optionally:

e R

wherein at least one of R2is selectedfrom O | ~ O  and 1 or:
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wherein at least one of R? is —S(O)(NH)R. wherein R is unsubstituted C1.s_aliphatic:

optionally:

wherein at least one of R2is O :or:

wherein at least one of R2 is —=S(0)>NR.>: optionally:

wherein at least one of R? is -S(O)2NHbo.

The compound of any one of the preceding claims, or a pharmaceutically acceptable

salt thereof, wherein at least one of R3 is C1-3 aliphatic; and/or:

wherein X is —O-; and/or:

wherein m is 1; and/or:

wherein p is 0; and/or:

whereinnis 1, 2, 3. 4, or 5; and/or:

wherein =—===== is a single bond.

The compound of any one of the preceding claims, or a pharmaceutically acceptable

salt thereof, wherein the compound is of Formula VII

R1

H2N\( R,

R3)p

Vi

or a pharmaceutically acceptable salt thereof, wherein:

nis1or?2;and

R? is halogen or —OC.3 aliphatic: or:

wherein the compound is of Formula VIl
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or a pharmaceutically acceptable salt thereof, wherein:

Ring B is 5-7 membered partially unsaturated heterocyclic ring having 1-2 heteroatoms

independently selected from nitrogen, oxygen, or sulfur, or Ring B is 5-6 membered

heteroaromatic ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, or sulfur;
n"is0,1,2,3, or4;and
R? is halogen or —OC1.3 aliphatic.

The compound of claim 7, or a pharmaceutically acceptable salt thereof, wherein R? is

halogen or —OC1.3 aliphatic; or:

wherein R? is Cl; or:

wherein R? is —OCHs.

The compound of any one of claims 7 or 8, or a pharmaceutically acceptable salt

thereof, wherein

the compound is of Formula Vll-a

HQN\(\? —(Rz)nl

X

Vii-a
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10. The compound of any of the preceding claims, or a pharmaceutically acceptable salt

thereof, wherein the compound is of Formula Xl or Xl-a:

Nx R? Nx R?
H,N HoN
1 1
i\l/ Rz‘ i\l/ Rz‘
o) o)

XI XI-a.

11. The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein R?

is Cl and each of R? is selected from the group consisting of halogen, -NH», -CH3, -CF3

Q Q oH . NGO
f\o/\, f‘;\o/, f’;\s/, c'SD' . -CH,CHs, D_% %”/, \g , X c's') ,
o . © , HZNVR\ o ,1( w/,:o, -OH. -COOH., %ISI’_,
0 Q A P :7”” OH it i - lll
\21\0/’%'?/’ '\éw ’\X\CFs’%D’% ’/SO( \Q
o)
N/
H H 0
ij\’ &O(NW %ﬁ_’ TLN)—f ':LTW)J\O)< ’J{NJI?[F S@K\H)K/lll\
O H O N
%HJ E’{NTO(\/OH ’%{H\ HS{HV Z{HJ .{{” O I‘{ m
N 0 o2 A OH A C o
0 e S T A A HE AP
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o N
3 © OH \j\ﬁw | YO\%?OH E{O\XOH’ %ﬁ) 5;
SN
HO HO., /
HO\LOH Hoj) , Ho/H , “{H\/\OH © /\EN):O
0
HN/ RB&H YH\E\N\ ’AH“{/OH D_,:Kj,“ N on
H
o b
APy AR R 4G T P g,
A N
N " ”<N A X \E\ HO
Yoo, 0 e M Y Ao
N 0
oy Ol Y A A
NH,
A

9 O 0 N N
A A | N S
e 0 A, S S D) e

O« I O/

PO
. -S(O)pNH,, -OCHF,, -OCFs;, -C=CH, -O-CH,-C=CH, f\o CN,

f'f\o/\/\CN, \{Nm, E{Njo(\/ \{NI(\ H{NW,
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OH o
H{\[o( , f\o/\/ K /\oﬁ, o~

/1

A O/\f( "@ f’{o/\sp_

,and

12. The compound of any one of the preceding claims, or a pharmaceutically acceptable
salt thereof, wherein the compound is selected from the compounds depicted in Tables
1, 2, and 2A.

13. The compound of claim 12, or a pharmaceutically acceptable salt thereof, wherein the

compound is selected from the compounds

H,N N
YO0 P
Nx S.

1-68,
0]
NH
N
\E(\(
N NH
N
oR
@)
1-215,
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7/;1\7/,\]
N
Cl
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14. The compound of any of claims 12 and 13, or a pharmaceutically acceptable salt

thereof, wherein the compound is

o
o
1-68.

15. A pharmaceutical composition comprising a compound according to any one of claims 1
to 14, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier, adjuvant, or vehicle.

16. Use of a compound according to any one of claims 1 to 14, or a pharmaceutically

acceptable salt thereof, in the manufacture of a medicament or a pharmaceutical

composition for treating a cellular proliferative disorder in a patient, wherein said

medicament or pharmaceutical composition is to be administered to said patient.
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17.

The use of claim 16, wherein said treating of a cellular proliferative disorder in a patient

18.

further comprises determining the Wolframin (WFS1) expression level.

The use of claims 16 or 17, wherein the cellular proliferative disorder is cancer; or:

wherein the cellular proliferative disorder is selected from non-small cell lung cancer

19.

(NSCLCQC), myeloma, hepatocellular carcinoma (HCC), breast cancer, colorectal cancer,

endometrial cancer, cancer of the esophagus, pancreatic cancer, renal cell carcinoma,

and melanoma.

Use of a compound according to any one of claims 1 to 14, or a pharmaceutically

20.

acceptable salt thereof, in the manufacture of a medicament or a pharmaceutical

composition for inducing ER stress in a patient in need thereof, or for inducing the

unfolded protein response (UPR) in a patient in need thereof, wherein said medicament

or composition is to be administered to said patient.

Use of a compound according to any one of claims 1 to 14, or a pharmaceutically

21.

acceptable salt thereof, in the manufacture of a medicament or a pharmaceutical

composition for causing calcium release from the endoplasmic reticulum (ER) via a

putative Ca?* channel known as Wolframin (WFS1) in a patient in need thereof, wherein

said medicament or composition is to be administered to said patient.

A compound according to any one of claims 1 to 14, or a pharmaceutically acceptable

salt thereof, for use in therapy.
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