CLAIMS

L. A compound of Formula I:

wherein

Scaffold is

ligand-binding site;

‘Warhead is an organic moiety o Dt
A ving a molécui_ar weight of about 14 daltons to about
200 daltons; Warhead being capalf J
lysine residue; and Warhead b attached to Scaffold through Tether;

SOy-, -C(=8)-, (=NRy)-; optionally one or more hydrogens are independently replaced by

heteroatoms; hd optionally one or more methine groups of the C,-C;s alkyl, when present,

: t
& Anar

i

£ 4 ‘
are indeffendently replaced by -%-N-%-;

& .
xis 0, 1, or2;

yis 1, 2, or 3; and

R is hydrogen or C;-Cyg alkyl,
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with the proviso that the compound of Formula I is not

wortmannin:

. sine through substantially







Gi T

FN . # /
y CN . 4
\\N//“\\¢¢?\W(/N s j;
l o i
)o N

C(Oyalky!

alkene

Q- » : OMe ; and

2.

I?
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3. The compound of claim 2, wherein Warhead is a radical resulting from the
removal of a hydrogen of a compound of Formula I-a, I-b, I-c, I-d, -, I-f, I-g, I-h, I-l -,
Ik, I-], I- ~m, I-n, I—o, I-p, I-q, I-r, I-s, and I-t:

Rz Rs 0O 0
O

X R3 Rs
Fa

wherein

€acy
4 /

W
ach X, is independently -Rg, ~ORg, or -NRgR7;

1 and X 1s independently -O-, -S-, or -NR-;

4 BeNde -
/;,;?’ each X is independently N : or 8,
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each Rz, Rs, Ry, Rs, Rg, Ry, and Ry is independently hydrogen or Ci-Cg alkyl; .
one or more methylene groups of the C;-Cy alkyl can be replaced by -NR -, -O-, -C(O)4£S-,

-50-, -50;-, or -C{=S)-; one or more methine groups of the C;-Cs alkyl, when presegh, can be

1
g

{
independently replaced by 'E_Nﬂg” :
Ry is hydrogen or C;-Cg alkyl;

wheremn optionally when proper any two of Ry, Rz, Ry, Rs, and Ry when taken

together form a 3- to §-membered carbocyclic or heterocyelic rin fr an aryl or heteroaryl

group; and optionally X; and any one of Ry, R3, and R, when tgh fn together form a 3- to 8-

tricyclic aryl or heteroaryl; and

n is an integer from 2-4; each n; and n» ig

apd each one of ng, ny¢, ny;, and nj; is an integer

bond.

4, The compound gt claim 3, wherein as least one of Ry and R; of the compounds of

Formulas I-b and I-¢ isfiydrogen.

5. The ¢
k,orl-lisa pound of Formula II-a, II-b, I-c, I1-d, T-e, IT-f, II-g, 1i-h, 01, 11§, K-k,
fl-n, ll-o, Il-p, H-q, 1T-r, II-s, H-t, lI-u, II-v, H-w, II-x, II-y, TI-z, II-aa, 1I-bb,
-dd, Tl-ee, II-ff, Hi-gg, Ti-hh, 1X-4, 11-jj, H-kk, H-i, 1-mom, Ii-nn, -ce, or Ti-pp;

mpound of claim 3, wherein the compound of Formula I-a, I-d, I-e, I-j, I-




Ra
Reg
o Ry
G
H-x

=N
0 - (Rz)mS
© R
Re 3

i
Re R,
{l.dd”

each m is independently an integer from 0-4;

each ms is independently an integer from 0-3;
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each mq is independently an integer from 0-5;
each n, is independently an integer from 0-2;

each Rz, R3, R4, Rs, Rﬁ, R7, Rg, Rg, R}o, R“, R;z, R]3, R.]4, and R15 18 indep ently
hydrogen or C-Cg alkyl; R, is hydrégen, Cy-Cy alkyl, halogen, CF3, or nitro; Erein

one or more methylene groups of the C;-Cs alkyl ca _:;;::'3:' replaced by
-NR -, -O-, -C(O)-, -S-, -SO-, -SOs~, or -C(=8)-; one or more methine & - of the Cy-Cq

oy

1

alkyl, when present, can be independently replaced by '§

R; is hydrogen or C;-Cy alkyl; and

2, R3, R4, Rs, Rg, Ry, Rg, Ro, Ry,

to 8-membered carbocyclic or

optionally when proper any two ¢
Ri1, Rio, Rys, Ry, and Ris when taken together form

heterocyclic ring or an aryl or heteroaryl group.

6. The compound of claim 3, whn the compound of Formula I-d, or I-h is a

compound of Formula [11-a, IH-b, III '.III-'-d, HI-e, II-f, I1E-g, I1i-h, or HI-i;

n; is an integer from 0-2;
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each Rz, R3, Ry, Rs, R, Ry, and Rg is independently hydrogen or C,-Cg alkyl;
each B, B», B4, and Bs is independently CRy or N and each B3 is NR+, O, :
each Ry, Rz, Ry, Ros, and Ros is hydrogen, C1-Cq alkyl, halogen, CFs, #f nitro;

one or more methylene groups of the C;-Cy alkyl ‘can be optionally laced

by -NR;-, -O-, -C(0)-, -8-, -80-, -802-, or -C(=8)-; one or more methine 5_7_3‘ of the C;-Cq

!
At

I
alkyl, when present, can be independently replaced by '%’N-%;

p &

R is hydrogen or Cy-Cy alkyl; and

optionally when proper any two of Ry, R3, Ry, R R4, and Rz when faken

together form a 3- to 8-membered carbocyclic or heterocylic ring or an aryl or heteroaryl

group.

£

4

7. The compound of claim 3, where-. e compound of Formula I-h is a compound

of Formula IV-a, IV-b, IV-¢, IV-d, IV-¢, 'l-f, IV-g, IV-h, or IV-i:

Y
o =
HN/‘-‘:N Rs (f{\z Ve NN R, ~ N /R3 K\;N Rs
4 N P
\%H%R4 N ,"f‘ R4 WR R4 N)\(‘\Rﬁi
H ¢ 4
Ry R, R Ro

~
& R
." 2
&

IV-a IV-b V- IvV-d IV-e
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8. The compound of claim 3, wherein

a} the radical resulting from the removal of a hydrogen of a compound of Formula I-agF

R R
R2 R % 0 % R
%N 3 —%—N R, O -§—N R: 0.0 0.0
A\
OWR‘* o} R 0! R, Rz
Rj Rig, R5 Ry Rg 2 P
4 Ry R4 RO
: RS RgRT R5 R R? &
8
V-a V-b Ve
Ry o O My
%‘N\ 3 %‘4 {Rs Rs Rs R | O
m’g___R N Re Ry M/ Ry
c0 4 R2 R3 o R7 —
R5 O H D)
o RQ R3
V-f V-g Vi V-
wherein

i




b} wherein the radical resulting from the removal of a hydrogen of a compound of Formulg# "

VI4, VI—], VI-k, VI-I, VI-m, VI-n, Vi-o, VI—p or Vl-q:

_ Ry
*§*€K “5'*\£ : 0 T, % o g O 4
= - S, NH '3
Via Vi Vie VLA Vig
o _g/(o' /<O 9
RO oo
o Z—0 0\
o 0
VI-h VI

—~ oA
0 0O
Vi-o W-p

and CHzCHzOCH3

9. The compound

claim 3, wherein the compounds of Formulae ¥-a, I-b, I-¢, I-d
i-e, I-f, I-g, I-h, I, I-j A-k, I}, I-m, [-n, I-0, I-p, I-q, I-r, I-s, and I-t arc sclected from the
group consisting of;
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ZZ

ni NHz

. y be substituted with the substituents as those defined
by R»-Rg in formulas I-a, I-b, I-d, I-e, 11, I-g, I-h, I, 1-j, Ik, 1-1, I-m, k-m, Y0, I-p, I-q,
I-r, I-s, and I-t.

10. The compg d of claim 2, wherein Scaffold is selected from the group consisﬁng
of Formulas VII I, IX-a, IX-b, X1, XTI, XV, XVII, XVIIL, XIX, XX, XXI, XXII,
XXITI, XXXTW XXV, XXV, XXVIH, XXVHI, XXIX, XXXVI, and XXXVIL
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H
HNT SNy,
Riz © I
o NJ/
o)
. Ry
VI

q and r are each independently 0, 1, 2, 3, or 4;

X3 is —CR13R19—, or '—NRZO'; and

&

fc the C;-Cy alkyl, when present, can be

b) Scaffold is a radical resultingm the removal of a hydrogen of a compound of Formula
r
VI




X4 is -CR33- or -N-;
sis 0, 1,2, 3, or 4; and

Riz, Ruz, Rap, Rag, Rog, Ras, Rag, Rag, Rag, Rag, Rso, Rar, Rap, and Ras are g
independently hydrogen or C;-Cg alkyl; "

Ros 1s hydrogen, C,-Cs alkyl, halogen, amino, or nitro; wherein Aie or more
methylene groups of C;-C, alkyi can be optionally replaced by -NR -, — -, -C(O)-, -S-, -SO-,

-S05-, or -C(=8)-; one or more methine groups of the C;-C¢ alkyl Wi en presen‘{ can be

i
s

independently replaced by -g"N-E-;

Ry is hydrogen or C;-Cg alkyl; and

optionally Ry and Ry; taken together can fgtm a 4 to 8-membered carbocyclic or

heterocyclic ring; or

¢} Scaffold is a radical resulting from the remo# 1 of a hydrogen of a compound of Formula

IX-a or IX-b:

wherein

X5 is -O-, -CR42R43- or -NRyp-;

¢ Riz, Rys, Rag, Rog, Rog, Rig, Ry, Raz, Ras, Rag, Ras, Ras, Rsz, Rag, Ras, Rao, Ry, R42=

g
}.’J‘

#nd R4z are each independently hydrogen or C;-Cs alkyl; wherein one or more methylene
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groups of C;-Cy alkyl can be optionally replaced by -NR;-, -O-, -C(O)-, -S-, -SO-, -SO;-, of .
C=9)-

R; is hydrogen or C;-Cs alkyl; one or more methine groups of the C yl,

1
anne

-I\IJ-E

when present, can be independently replaced by _g " Ry is hydrogen or alkyl;

-D; E, F, G, and H are each independently optionally substitut or heteroaryl;
wherein F and G are fused together to form a bicyclic optionally subst ted aryl or

heteroaryl; or

£

d) Scaffold is a radical resulting from the removal of a hydroggd of a compound of Formula

XVI-a, XVI-b, or XVI-¢:

0 0
\\S"’ Rqo0s,R107

Rips
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ngg, R;(}g, ngo, R;] i, Rl 125 R113, and R114 are each ind.ependently hydrogen or C1~C6 alk
wherein one or more methylene groups of C;-Cy alkyl can be optionally replaced ' R;-
, -0=, -C(Q)-, -8-, -80-, -SO,-, or -C(=8)-;

Rjp3 is hydrogen, C,-Cs alkyl, or C;-Cg alkenyl;

one or more methine groups of the C-Cg alky}k,. when

]
Eatavaval

|
independently replaced by _E_ng,.; _
R; is hydrogen or C;-Cg alkyl;

cach Rjo and Ryg is independently hydro C-Cs alkyl, C»-Cy alkenyl,

halogen, amino, nitro, optionally substituted aryl or hejéroaryl;

-

15 and ny are each independently in

il
t

% from O to 4; and

Gy
/
41

12. The compound of claip
of Formula VII-a:

1, wherein the compound of Formula VII is a compound

Riz

N
Hi}l V>\
Riz ¢ W
o N
J R
0 Rzz

N
H / AN

l Rza]p
Vi-a

wherein

V and W are each independently -(CR ;4R 5)¢X3(CR6R7)~;
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p, q and r are each independently 0, 1, 2, 3, or 4;
X3 18 -CR13R19-, or --NRZ()-; and
Ryyand Ry aie each independently hydrogen or C;-Cyg alkyl;

Raz 1s hydrogen, C;-Cq alkyl, halogen, amino, or nitro; wheret fne or more

methylene groups of C1-Cq alkyl can be optionally replaced by -NR;-, (O)-, -S-, -80-,

-S_Oz—, or -C{=8)-; one or more methine groups of the C;-Cy atkyl, whey Hresent, can be

1
nann

independently replaced by 'E'N“%' ;
R is hydrogen or C;-Cs alkyl; and

optionally Rz; and Ras taken together can #rm a 4- to 8-membered

carbocyclic or heterocyelic ring.

13. The compound of claim 3, Whereil

wherein

V and W are each independently -(CR 4R 15)X35(CR1sR17)r-;
P, g and r are each independently 0, 1, 2, 3, or 4;

X3 is -CR;ngw, or —NR20~; and
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Ry1 and Ry, are each independently hydrogen or C,-Cy alkyl;

Ro3 1s hydrogen, C1-Cs alkyl, halogen, amino, or nitro; wherein one or g bre
T2 . "SO‘,

tan be

methylene groups of C-Cq alkyl can be optionally replaced by -NR;-, -O-, -C(O)
-80;-, or -C(=S)-; one or more methine groups of the C;-Cg alkyl, when

i
Anae

{
independently replaced by “gﬁNME”;
R, is hydrogen or C;-Cy alkyl; and

optionally Ry and Ry taken together can form a 44 0 8-membered

carbocyclic or heterocyclic ring;
T is Tether; and
Run 18 Warhead; or

b) the compound of Formula I" is a compound of Formula IX-¢ or IX-d:

O
R
12
HN N
Riz O 0 Ra4
T

/

Fzwh
IX-d

R, is hydrogen or C;-Cy alkyl; one or more methine groups of the C;-Cq alkyl,

1
i

when present, can be independently replaced by _E_N%; Ry is hydrogen or C,-Cy alkyl;
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F, G, and H are each independently optionally substituted aryl or heteroaryl;
wherein F and G are fused together to form a bicyclic optionally substituted aryl or

heteroaryl;

T is Tether; and

R 1s Warhead; or

¢} the compbund of Formula I' is a compound of Formula XI:

o Rz, ;
Ry~ u
N N

t
RTE R75 R74 H NH
R X

Rz

wherein
pis an .integer fromOto4, u ‘ integer from 1 to 4;
B¢ and B7‘are each indepntiy CR7orN;
Rep is hydrogen, C;- lkyi, halogen, amino, nitro, or -NH{(CO)NR R +¢;

A -Cs alkyl, halogen, amino, nitro;

R is hydrogen,

R4, Rys, Rog, Ry, Ry, and Ry are each independently hydrogen
Wydrogen or C;-Cs alkyl; wherein one or more methylene groups of the
placed by -NR -, -O-, -C(O)-, -S-, -SO-, -SO,-~, or —C(:S)"? one or more

1
Rata Tt

g {
s of the C;-Cg alkyl, when present, can be independently replaced by "gpNFEF;

,-,-?‘:"}: optionally Ry, and Ry taken together form a 4- to 8-membered carbocyclic or

heteyciic ring; or

o"{ compound of Formula I' is a compound of Formula XII:

&
o
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wherein

alkyl; wherein one or
" -NR -, -O-, -C(O)-, -S-, -SO-, -

£ ¢ alkyl, when present, can be

Ry and R; are each independently hydrogen or ¢
more methylene groups of the C;-Cy alkyl can be replaced
SO;-, or -C(=S)-; one or more methine groups of the C

i}
nnnn

independently replaced by ‘E—N—E-;
T is Tether; and

Ry is Warhead; or

£

pound of Formula XXXVI:

e) the compound of Formula I’ isa

Rv
N

XXXVI

wherein
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. Ry is H, optionally substituted C;-C; branched or straight chain alkyl, or optionally # |
substituted C,-Cz branched or straight chain acyl; i

T is Tether; and

Ryp 1s Warhead;

f) the compound of Formula I’ is a compound of Fomiula-XVI—d, or XVI-f.

QP

I
\
<(°°

R1o3
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Rgp and R4 are each independently hydrogen or C;-Cs alkyl;
Ry is hydrogen, Ci-Cg alkyl, or C,-Cg alkenyl;
R, is hydrogen or C;-Cg alkyl;

Ryg; is hydrogen, C;-Cy alkyl, Cp-Cy alkenyl, halogen, amino, nitro, '
substituted aryl or hetero aryl; and '

1 is an integer from 0 to 4;
ng is an integer from 0 to 2; ' ,

wherein one or more methylene groups of the alkyl can be replaced by -

NR;-, -O-, -C(O)-, -5-, «SO_-, -SOy-, or -C(=8)-; one or mo 1;{13t11ine groups of the C1-C¢

N~ g _“'g.- and

S j =
T\
& e
Run
XXJi-¢

fe not 0 at the same time, and m and q are not 0 at the same time; _
A? is an optionally substituted ring selected from a 4-8 membered saturated or
irtially unsaturated heterocyclic ring having one or two heteroatoms independently selected

/{ from nitrogen, oxygen, or sulfur, or a 5-10 membered saturated or partially unsaturated
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bridged bicyclic heterocyclic ring having at least one nitrogen, at least one oxygen, and
optionally 1-2 additional heteroatoms independently selected from nitrogen, oxygen, org 4
sulfur;
B isan optionally substituted group selected from phenyl, an 8- to 10-mg
selected from nitrogen, oxygen, or sulfur, or an 8- to 10-membered eteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, # sulfur; or ~T-Rwh;
and _
C?is hydrogen or an optionally substituted ring selected a 3- to 7-membered
saturated or partially unsaturated carbocyclic ring, a7-to 1 mbered saturated or partially
unsaturated bicyclic carbocyclic ring, a 4- to 7-membered #gaturated or partially unsaturated
heterocyclic ring having 1-2 heteroatoms indeﬁenden elected from nitrogen, oxygen, or
sulfur, a 7- to 10-membered saturated or partially- atﬁrated Bicyolic heterocyclic ring
having 1-3 heteroatoms independently selected ffom nitrogen, oxygen, or sulfur, phényi, an
8- to 10-membered bicyclic aryl ring, a 5- toz membered heteroaryl ring having 1-3
heteroatoms independently selected ﬁo Y -rogen, oxygen, or sulfur, or an 8- to 10-

l‘"’ v

membered bicyclic heteroaryl ring hayd

u g 1-4 heteroatoms independently selected from
/ '

nitrogen, oxygen, or sulfur;
T 1s Tether; and
Ryp is Warhead; or

h) the compound g1 Formula I" is a compound of Formula X XIIT:

O
N S, / \
I ) o
Rogs N .
aale
e

XXIIT

Rap1~

wherein:
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R 18 Warhead;

Ro1 s hydrogen or C,.6 alkyl;

Rog 18 hydrogen or an optionally substituted group selected from C_galkyl, '
alkoxy, or (Cy alkylene)-Rogs; or . :

Rooy and Rogp are taken together with the intervening carbon to form a :;::-'5 tionaﬂy
substituted ring selected from a 3- to 7-membered carbocyclic ring or a 4- J -membercd
heterocyclic ring having 1-2 heteroatoms independently selected from p#rogen, oxygen, or
sulfur; ‘

Rags 18 a 3~ to 7-membered saturated or partially unsatura d carbocychc ring, a 7--to

j0-membered saturated or partially unsaturated bicyclic carb ychc rmg, a 4-to 7-membered

saturated or partially unsaturated heterocyclic ring having #-2 heteroatoms independently

selected from nitrogen, oxygen, or sulfur, a 7- to 10-

f bered saturated or partially

unsaturated bicyclic heterocyelic ring having 1-3 heferoatoms independently selected from

nitrogen, oxygen, or suifur, phenyl, a 8- to 10- bered bicyclic aryl ring, a 5- to 6-
membered heteroaryl ring having 1-3 heteros independently selected from nitrogen,
oxygen, or sulfur, or a §- to IO—memberecyclic heteroaryl ring having 1-4 heteroatoms
independently selected from mtrogen, ygen or sulfur; and

Ring A’ is absent or an opt naﬂy substituted group selected from a 4- to 7-membered
heterocyclic ring having 1-2 he oatoms independently selected from nitrogen, oxygen, or

sulfur, or a 5- to 6-memberegd’ eteroaryl ring having 1-3 heteroatoms independently selected

from nitrogen, oxygen, ogfsulfur; or

i} the compougll of Formula I' is a compound of Formula XXV:

- or a pharmaceutically acceptable salt thereof;
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wherein

each Rygs and Ry is independently —R”, halogen, ~NO,, -CN, -OR”, —-SR”, — i
N(R")z, -C(O)R”, ~CO.R”, -C(OYC(O)R”, —-C{O)CH,C(O)R”, ~S{O)R”, —S(O)zR”,
CONR™)y, -SONR™), “OC(OIR?, ~“NR™MC(OR?, -
NRINR™)z, -NRICENRIN(R ), -C(=NRIN(R ™), —-C=NOR™, -N(R”) O)N(R”) -
NR™ISONR™, -NR™SO:R”, or -OC(ONR )3 _

each R” is independently hydrogen or an optionaliy substituted , selected from
Cisaliphatic, a 3- to 7-membered saturated or partially unsaturated 4 bocyciic ring, a 7- to
10-membered saturated or partially unsaturated bicyclic carboc ring, a 4- to 7-membered

saturated or partially unsaturated heterocyclic ring having 1- eteroatoms independently

selected from nitrogen, oxygen, or sulfur, a 7- to 10-memptred saturated or partially

unsaturated bicyclic heterocyclic ring having 1-3 hetergfatoms independently selected from

nitrogen, oxygen, or sulfur, phenyl, an 8- to 10-m cpdbered bicyclic aryl ring, a 5- to 6-

membered heteroaryl ring having 1-3 heteroato independently selected from nitrogen,
oxygen, or sulfur, or an 8- to 10—membered b clic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, 0X3 ’- , or sulfur; or

optionally, two R” groups on 1 £ same nitrogen are taken together with the nitrogen to
which they are attached to form ptlonaily substltuted 5-8 membered saturated, partially
unsaturated, or aromatic ring h;g 14 heterqatoms mndependently selected from nitrogen,

oxygen, or sulfum;

m is an integer fr 0 to 6, inclusive;

each n is inde ndenﬂy 0,1,0r2;




XXVII
or a pharmaceutically acceptable salt thereof]
| wherein:
T is Tether;
Rap 1s Warhead; and
R is H, alkyl, or alkoxy; or
k) the compound of Formula I’ is a compound of Formula XXX VII:

or a pharmaceutically acceptable ; thereof;
wherein
T is Tether; and

Run 18 Warhead.

14. The pound of claim 13, wherein the compound of Formula VII-b is a

compound o







15. The compound of claim 14, wherein

a) the compound of Formula Vii-h is a compound of Formula VII-j, ViI-k, VIi-I, VI
VIik-n, or VIl-o:

each Ry, R3, Ry, and Rs is independently hydrogen or C;-Cg alkyl;
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one or more methylene groups of the C;-Cq alkyl can be optionally replaced

by -NR)-, ~O-, -C(O)-, ~S-, -8O-, -SOp-, or -C(=8)-;

one or more methine groups of the C;-Cs alkyl, when present, can be

|
A

|
independently replaced by _E_N_g';
Ry 18 hydrogen or C;-Cg alkyl; or

b) compou.nd of Formula VII-h is selected from the group 1.

A,
N
HN o H 4

9




Vil-14
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VII-16 VIL7 /  ViLs
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VIiI-41 VIi-42
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VII-43

Vi-46

VII-48




and

16. The compound of claim 2, wherein the compoungf

Formula VIiI-a or VIII-b:

R Rog /RW*‘ sz% R
Ri2 Dl Rz . h R
/J\’_FN N/‘\ £R27 HN)\[( N/\X; 27
HN _ | R
F'{ 0 9 Riz O o Rz
13 e R28 R21 R
O 22
. N
H
/ L Ron
=/ T
| Ras|
p
ViiI-a VIIE-b

wherein

/ Roj is hydrogen, C,-Cg alkyl, halogen, amino, or nitro; wherein one or more

wethylene groups of C;-Cg alkyl can be optionally replaced by -NR;-, -O-, -C(0O)-, -S-, -SO-,



-80s-, or -C(=8)-; one or more methine groups of the C;-Cy alkyl, when present, can be

1
Ahnr

|
independently replaced by -E-N-%-;
Rj is hydrogen or C;-Cy alkyl; and

optionally Ry; and Ry; taken together can form a 4- to Snmemberarbocyclic or

heterocyclic ring;

T is Tether; and
R is Warhead.

17. The compound of claim 16, wherein the com d of Formula VIII-a or VIII-b

18 selected from the group consisting of:






18. The compound of claim 13, wherein the compound of Formula Xl is a compoug f

of Formula XI-a, XI-b, or XI-¢;

Q O

R ~
. www’i

H
Rsg R75R74 NH

R7o | N = ]
R
N/)\N \\ T wh
H
[Res]
Xl-a P
o O
R-H\N)S(U\N/\[\
/
Rys R7sRra | NH
T )
N/)\N \.\
H ¢
[Red)
Xi-c D

wherein
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19.  The compound of claim 18, wherein the compound of Formula XI-a, XI-b of '

XI-c is a compound of Formula XI-d, X1-e, XI-f, XI-g, XI-h, XI-i, or XI-j:

Rz, Rz, Ra, Rs, Rg, Ry, Ryo, Rgi1, Rgz, Rga, Res, Rss, Reg, and Ry are each

independently hydrogen or C;-Cs alkyl; R, is hydrogen or C,-Cy alkyl;
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one or more methylene groups of the C1-Cy alkyl can be replaced by -NR-, -O-#f .'
-C(O)-, -S-, -SO-, -SO0»-, or -C(=S)-;

one or more methine groups of the C;-Cy alkyl, when present, can be

1
AR

independently replaced by _E_N_g_.

20. The compound of claim 19, wherein

a) the compound of Formula XI-d, X1-e, XI-f, Xi-g, XI-h, a XI-j is a compound of
Formula XI-k, XI-I, XI-m, XI-n, XI-o, XI-p, or XI-q:




wherein

X618 CHQ, NH O or S
Rgg and Rgo are each mdependently hydrogen or C-Cg alkyl; Ry is hydrogen or
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one or more methylene groups of the C;-Cqy alkyl can be repiaced by -NR;-,
-C(0)-, -8-, -58O-, -SO;-, or -C(=8)-;

one or more methine groups of the Cy-Cs alkyl, when present, can be

E
St

independently replaced by -g_N_g_; and
s is an integer from 0 to 3; or

b) the compound of Formula XI-d, XI-e, XI-f, XI-g, XI-h, XI-i, or X-j is a compound of
Formula XI-r, XI-s, XI-¢, XI-u, XI-v, XI-w, or XI-x: i

o o :
HZN%P_‘,/\L HQNw\ﬁ/ﬁ\
NH

Br

- 469 -




¢) the compound of Formula XI-d, XI-e, XI-f, XI-g XI-h, XI-, or XI-jisa compound
Formula XI-y, XI-z, XI-aa, or XI-bb:

or






o 0 o 0 0
N NH, NMNHZ J/\NJ%LNHz
f“ Me Me H e Me HN Hud Me

o n
.Brwi\/%N P [ ° Br\(\}N o BrﬁN @1 /
N/)\N N N/J\N’ : \NJ\(O o N//[\N N o #
H H H H 9

XI-16 7 . ”
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HN NH, HN NH,

Tz
I=
Q
z
T
O
w
2<>:§,
T
Tz Ty, '
5 > Ry
Cﬁbo _
w %,




X1-37.

X[-42

o 0
NH,
0
X1-40
o O
N -
§ 2
H O
—/
7 o~
N
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Br\“\/J\ . o Br
N/[\ /@\N/“\/
XI~S3

22, The compound of claim 13, wherein the comp

from the group consisting of:

I
=
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23. The compound of claim 13, wherein the compound of Formula XVI-d, XVI-¢, ,
XVI-fis a compound of Formula XVI-g, XVI-h, or XVI-i:

'R‘%[H

/,j each Rz, R3, R4, and Rs is independently hydrogen or C,-Cs alkyl; wherein one or

y nore methylene groups of the C;-Cg alkyl can be replaced by -NR-, -O-, -C(O)-, -S-, -SO-,
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-S0;-, or -C{=S)-; one or more methine groups of the C;-Cg alkyl, when present, can be

13
Pata vt

i
independently replaced by _E_N_g_;
R; is hydrogen or C;-Cs alkyl;

wherein optionally when proper any two of Rz, R3, Ry, Rs, Re, R7, v'

together form a 3- to 8-membered carbocyelic or heterocycli¢ ring or an g/l or heteroaryl

24, The compound of claim 13, wherein the compo#ind of Formula I’ is selected from

the group consisting of:




XVI-3 XVI-4

Me O \

XVI-5 XVI-6
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XVI-13 XVi-14

XVI-15 XVI-16
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XVI-21 XVI1-22










XXI1-12

/ XXI1-13 XXI-14 -
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XXIX-15
s Sy s W
S

XXII-18




XIL1

X

* N

s
O

I120
@

| .n-‘r"
N \ ! - ,_«.g- NH \ | /

Do

N
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XXI1-24 XXIH-25
)
N

w

}/L-.-L

XXI1-26

XXH-27

2011

XXII-28 XXI1-29
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26.  The compound of claim 13, where the compound of Formula XXIII is selected

the group consisting of:

N S F,
/ N o]
N
4 0
¢ o Ny
j“ . O D

Q Cittionney

y4 XXII1-2 XXTI1-3
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N
Q
N
O
0
XXITI-4 . XXIII-5

%Nm

o
XXII1-7
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¢ R4 is an hydrogen or an optionally substituted group selected from C,.s aliphatic, -

!/j 2)m-(3- to 7-membered saturated or partially unsaturated carbocyclic ring), ~(CHy)p-(7-to

#10-membered saturated or partially unsaturated bicyclic carbocychc ring), -(CHz)m-(4- to 7-
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membered saturated or partially unsaturated heterocyclic ring having 1—2 heteroatoms
independently selected from nitrogen, oxygen, or sulfur), -(CHa)y-(7- to 10-membered # '
saturated or partially unsaturated bicyclic heterocyclic ring having 1-3 heteroatoms ,:'f"';'.
independéntly selected from nitrogen, oxygen, or sulfur), -(CHp)m- phenyl -(CH )4 - to 10-
membered bicyclic aryl ring), -(CHa)w-(5- to 6-membered heteroaryl ring hav g 1-3
heteroatoms independently selected from: mtrogen oxygen, or sulfur), or -¢# Hz)m (8-to 10-
membered bicyclic heteroaryl ring having 1-4 heteroatoms 1ndependen : selected from
nitrogen, oxygen, or sulfur);

each Rygs and Rags is independently ~R”, halogen, ~NO,, —COR”, -SR”,
~N(R™)z, -C(O)R”, —-COR”, =C{O)C(O)R”, —C{O)CH,C(O) —S(O)R”, —=8(0)R",
~C(OIN(R™):, -SO:NR "), ~OC(OIR”, NRIICOR”, JARINR
-NRMCENR™INR ™), -C(=NR™IN(R™),, -C=NOR”_ 4 (RMCONR)z,
—NR™)ISONR™)z, ~N(R™SO:R”, or -OC(OIN(R” ¥ o

each R” is independently hydrogen or an op 10 na]iy substituted group selected from C;4.

aliphatic, a 3- to 7-membered saturated or p 1aliy unsaturated carbocyclic ring, a 7- to 10-
membered saturated or partially unsatura blcychc carbocyclic ring, a 4- to 7-membered
saturated or partially unsaturated hete cychc ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, or £ ﬁlr a 7- to 10-membered saturated or partially

- unsaturated bicyclic heterocyci /nng having 1-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, o enyl an 8- to 1O~membe1 ed bicyclic aryl ring, a 5- to 6-
membered heteroaryl nn -/ avmg 1-3 hetercatoms independently selected from nitrogen,

; 8

ed from nitrogen, oxygen, or sulfur; or

oxygen, or sulfur, or to 10-membered bicyclic heteroaryl ring having 1-4 heteroatoms

t

independently sel

two R” gr on the same nitrogen are taken together with the nitrogen to which they are

attached to an optionally substituted 5-8 membered saturated, partially unsaturated, or

aromatic#ing having 1-4 heteroatoms independently selected from nitrogen, oxygen, or

1 18 an integer from O to 6, inclusive;

each n for Formula XXIV-a or Formula XXIV-b is independently 0, 1, or 2; and
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‘Ring A’ is an optionally substituted 6-membered heterocyclic or heteroaryl ring having "

2 nitrogens.



XXIV-b is selected from the group consisting of:




N N

N veo ? ::._:_.;._. [ j

MeO
MeD
\\ “/ Ivj\ng \\ J/ % 0\\ .
15 I] L
KXV-1 /Ij/ XXV-2 =

,,o
" XXV-3
=N L ﬂ“ /<

0
N

MeO N
o, ,,o -
J@f @
F




30.  The compound of claim 13, wherein the compound of Formula XXVII is selected |

from the group consisting of:

XXVil-5

A,

XXViET
XXVIE-1 0

N HNJKO/@(L LA,

N AXVI-12
o)
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og 4

@]
XXVIi-13

31.  The compound of claim i3, wherein the compound of Fo XXXVII is selected

F

from the group consisting of:

XXXVH-2
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HN O

Cl O

XXXVI-3 XXXVII-4
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¢) an HCV protease-mediated disorder wherein the compound irreversibly inhibits HCV  # |
protease by covalently modifying a'lysine residue conserved at an equivalent position

K136 of HCV-protease subtype of NS3/4A; or

d) a PI3K-mediated disorder wherein the compound irreversibly inhibits PI3K ovalently
modifying a lysine residue conserved at an equivalent position of K777 or :a or K890 of

PI3K.

33, Amethod for designing a ligand that covalently binds a tagfget protein, the method

comprising:

ligand is docked in, or in proximity to, the i
.'
C) producing at least a strucfiral model of at least one ligand-warhead compound

"

docked within, or in proximity to, sf iigand~binding site wherein the ligand-warhead

compound comprises the reversé ligand in step B) or a portion thereof, a warhead




Protein

{ Scaffold Tether J_Yl ===M N

wherein

Scaffold is

xis 0,1, 0r2;
yis1,2,0r3;

R, is hydrogen or C;-Cy alkyl; and
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Y is a bivalent or trivalent moiety resulting from the removal of a hydrogen ofa # '.

wherein

each X; and 4

one or more methylene groups of the C;-Cs alkyl can be replaced by ~-NR -, -
-, -SO-, -SO;-, or -C(=8)-; one or more methine groups of the C;-Cq alkyl,

1
Ao

i
A present, can be independently replaced by 'E_N_g_; and
n 18 an integer from 2-4, my is an integer from 1 to 2;

M is connected to the position labeled as “*”;
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=777 is a single or a double bond;
A is an optionally substituted aryl or heteroaryl;

a hydrogen of a radical of Formula XIV-a, XIV-b, XIV-¢, XIV-d,
XIV-f, XIV-g, XIV-h, or XIV-i, is substituted by Tether-Scaffold; and

M is -NH- or =N-, the nitrogen atom of M being a nitrogen .:_-';3 the side

chain primary amine group of the lysine residue of the polypeptide.

35. A method for designing a ligand that covalently binds sine residue of a target

protein, the method comprising:

A) providing a structural model of a reversible ligand docked in, or in proximity to, a
ligand-binding site in a target protein, wherein the re€ersible i gand makes at least one non-

~ covalent contact with the ligand-binding site;

il

B) identifying a lysine residue in, or j roximity to, the ligand-binding site of the

target protein that is adjacent to the rever‘le ligand when the reversible ligand is docked in,

or in proximity to, the ligand-binding_;
7
C) producing structural f-f*‘u"" els of a plurality of ligand-warhead compounds docked

in, or in proximity to, the liga binding site wherein each ligand-warhead compound
comprises a warhead covalg tiy attached to a substitutable position of the reversible ligand in

step B), the warhead cogfprising a reactive chemical moiety and optionally a linker;

D) identifyigk among the structural models in step C) at least one ligand-warhead
compound whosg structural model allows the side chain primary amine group of the lysine

residue in stggf B) to be within bonding distance of the warhead electrophile; and

. ki rther identifying among the structural models identified in step D) a hydrogen-
bond orncontaining amino acid residue in, or in the proximity to, the Hgand-binding site,
; the hydrogen-bond donor moiety is within hydrogen-bonding distance of the
"/ electrophile, and/or within Coulombic interaction distance of the side chain primary

amine group of the lysine residue identified in step D).
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36. A method for identifying at least one lysine residue within at least one protein,

wherein the at least one identified lysine can be modified covalently, the method
A) identifying at least one protein having a ligand-binding site;
B) providing a three-dimensional stractural model for the identiﬁeotein;

C) docking a reversible ligand in, or in proximity to, the identi protein's ligand-

binding site in the structural model, wherein the reversible ligand es at least one non-

i

covalent contact with the ligand-binding site, thereby creating : uctural model of a

reversible ligand bound to, or in proximity to, an identified pgtein's ligand-binding site; and

Dj) identifying in the structural model of a reversjble ligand bound to, or in proximity

to, an identified protein's ligand-binding site one or mbre lysine residues in, or in proximity

to, the ligand—binding site of the identified proteindvhich is less than about 15 A from the

reversible ligand.

37. A method for selecting a War that binds to a target lysine within a ligand-binding

site of a protein the method comp :""

..«"’;'#
ghe protein having a Hgand-binding site;

(a) identifying at least

(b) providing a thrg _dimensional structural model for the identified protein; -

primaryamine of the at least one identified lysine;

(f) forming a covalent bond between an electrophilic atom of the warhead and the

imary amine of the at least one lysine;
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(g) docking a reversible ligand in the identified protein's ligand-binding site within #
A of the covalently attached warhead of step (f), wherein the reversible ligand maintaing :

of its known noncovalent interactions with the ligand-binding site;

38. A method of covalently modifying a lysine residueA

binding site of a protein, the method comprising:

A) contacting a compound of Formula }

b) a portion of a pharmacophoi"e of a ligand resulting from truncation of the
pharmacophore, such that the Scaffold is capable of binding to, or in proximity to, the
ligand-binding site;




Warhead is an organic moiety optionally containing one or more heteroatoms selec a
from O, N, and 8; the organic moiety having a molecular weight of about 14 daltons to .
200 daitons; Warhead being capable of reaction with a side chain primary amine groy £ ofa

lysine residue; and Warhead being attached to Scaffold through Tether;

t
present, are independently replaced by _E_N_E';

xis0,1,0r2;

yis 1,2, or 3; and

R; is hydrogen or C-Cy alkyl;

compound of Formula I a compound , natural or synthetic, which is based primarily on amino

acids nucleoside/nucleotide de drugs, simple lysine alkylating agents, anhydrides,
£

i#rs, or sugar based lysine alkylators,

wortmannin:

’known analogues of wortmannin that covalently modify lysine through substantially the same

" mechanism as wortmannin:
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C(O)alky!

alkene

; and

any mechanism-based irreversible inhibitors.

39. A conjugate of claim 34 comprisin'

a} a conjugate of the formula K297-lm inhibitor moiety, wherein the K297 is K297 of

XIAP; or ¢

4
/

b) a conjugate of the formula é—linker«inhibitor moiety, wherein the K169 is K169 of

PDPK1; or

¢) a conjugate of the f
PDPK1; or

onjugate of the formula K777-linker-inhibitor moiety, wherein the K777 is K777 of
SPIKE; or
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g) a conjugate of the formula K802-linker-inhibitor moiety, wherein the K802 is K802 of _
PI3Ky; or

h) a conjugate of the formula K890-linker-inhibitor moiety, wherein the K890 is " of
PI3Ky. |

40. A method for testing the ability of a ligand designed by the met 6d of claim 35 to

_inhibit the target protein, said method comprising:
.;;:1"
incubating the ligand and the target protein under condigbns suitable for the target

protein to exert its enzymatic activity.

41. A method for testing the ability of a ligand gned using modeling data resulting

42. The method of claim 35,4 }

/
E) chemically bond; & the warhead group, optionally through the linker, to the

reversible ligand. /

43..  Useof pound of any one of claim 1 to 31 in the manufacture of a medicament

for treating:

a) an XIA@ mediated disorder wherein the compound irreversibly inhibits XIAP by

covalgg 1y modifying a lysine residue conserved at an equivalent position of K297 of X1AP;

' DPKI-mediated disorder wherein the compound irreversibly inhibits PDPK1 by
valently modifyiﬁg a lysine residue conserved at an equivalent position of K169 or K173 or -
K86 of PDPKI;
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¢) an HCV protease-mediated disorder wherein the compound irreversibly inhibits HCV
protease by covalently modifying a lysine residue conserved at an equivalent position of

K136 of HCV-protease subtype of NS3/4A; or

d) a PI3K-mediated disorder wherein the compound irreversibly inhibits PI3K bovalently
modifying a lysine residue conserved at an equivalent position of K777 or fr’i’i- or K890 of

PI3K.



CLAIMS

[. A compound of Formula I:

-

wherein
Scaffold is
a) a radical resulting from the removal of a hydrogen of a ligand capable of

binding to, or in proximity to, a substrate-binding site or cofactor-binding site of a

protein containing a lysine residue in, or in proximity to, the substrate-binding site or

cofactor-binding site; or
b) a truncated pharmacophore, such that the Scaffold is capable of binding to,
or in proximity to, the substrate-binding site or cofactor-binding site;

Warhead is an organic moiety optionally containing one or more heteroatoms selected
from O, N, and S; the organic moiety having a molecular weight of about 14 daltons to about
200 daltons; Warhead being capable of covalently binding to lysine; and Warhead being
attached to Scaffold through Tether;

Tether is null, a bond, or a bivalent C,-C,5 saturated, unsaturated, straight, branched,
cyclic, bicyclie, or tricyclic hydrocarbon moiety; wherein optionally one or more methylene
units of the hydrocarbon chain are independently replaced by -NR;-, -O-, -C(O)-, -S-, -SO-, -
SO;-, -C(=8)-, or C(=NR)-; optionally one or more hydrogens are independently replaced by

heteroatoms; and optionally one or more methine groups of the C;-C;s alkyl, when present,

+
DRSS

arc independently replaced by -§~ri1~§-;

xis 0, 1, 0r2;

vis 1,2, or 3; and

R, is hydrogen or C,-Cy alkyl,

with the proviso that the compound of Formula I is not
wortmanmnin:
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known analogues of wortmannin that covalently modify lysine through substantially

the same mechanism as wortmannin:
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OH - OH




o} \
HN
. ﬁ CN
N W R
| / P
)O N
C{O)alkyl
o) S
\ O

O alkene

\ @) E N alkene
N N
\ \aikyi =
. OMe

kd

any mechanism-based irreversible inhibitors.

2. The compound of claim 1, wherein

the compound of Formula I is a compound of Formula X1:

Rys
0 Ry
Ry u
77 N H
R-gR75R74 NH .
Ryo | B, E/D Run
= S
R 37)\ N7 X
H [Res)
p
Xl
wherein

p is an integer from 0 to 4, u is an integer from 1 to 4;
- 430 -
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Bg and B~ are each independently CR; or N;

Rgo 1s hydrogen, C-Cq alkyl, halogen, amino, nitro, or -NH(CO)NR 73R 7;

Ry 18 hydrogen, Cy-Cy alkyl, halogen, amino, nitro;

R4, Ry1, Ryz, Rys, Ras, Rys, Rag, Ry, Ryg, and Ry are each independently hydrogen
or Ci-Cy alkyl; Ry is hydrogen or C;-Cy alkyl; wherein one or more methylene groups of the
Ci-C¢ alkyl can be replaced by -NR -, -O-, -C(O}-, -S-, -SO-, -8O;-, or -C{=8)-; one or more

¥
AR

methine groups of the C;-Cy alkyl, when present, can be independently replaced by “5"& _§";
optionally Rsg, and Ryy taken together form a 4- to 8-membered carbocyclic or

heterocyclic ring;-e¢
T is Tether; and

Run 18 Warhead.

3. The compound of claim 2, wherein the compound of Formula XI is a compound of

Formula XI-a, XI-b, or X}-¢;

O O 0 0
RT?\NJYLLN R77\
 RysRyg N ) H&L
Ry R75R74 NH Rye R75R7 NH 7 Rwn
R
ge¥el neyel
~ R
N N \\ T wh N/)\N N/“\N/R-{,g
H H H )
{Reo] R7s
Xl'a p XI"b
0 @]

Rv-
i
Ryg R75R74

wherein
R i1s —F, -Cl, —BI’, or —-I;
T is Tether; and
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R, 18 Warhead.
4. The compound of claim 3, wherein the compound of Formula XI-a, XI-b or XI-c is

a compound of Formula XI-d, XI-e, XI-f, XI-g, XI-h, X1-i, or XI-j:
i i
Hﬂ\l%ﬁ/i HZN ﬁ/\
NH “NH
Rog \(R R Rro~ N
Ul Tr 28
N/ku T’;\?O N L

N
7 9] 0 H
Xi-d Rs Xhe
R‘Q RSRS
0o ©
o
¢ H/\L HQN%N
NH DO H RsR4Ry ..My
R N T Rg NH o
X MR s oy
NN * R |/)\ 0
H NN Re
XI-f H
o, fe Xkg
o) Rs
0 Ry
O R
HoN u/\ ! 3 HQNMNW Rq
N N ' H j\
NH 77 "R, NH 77N

H Reg
82 Rg
H H Rgz el OJ\N Reo
Xih Re7 R RR84 Rgr Ras
85 R R
o o 86 Rgs 8
HoN N
AL
NH
R SN Ry
| PN AN O
N~ N T \f
H /‘\\rRE
, R
Xl R.
wherein

Rs, Rs, Rsy Rs, Rs, Ry, Rso, Rsi, Rs, Rss, Rgs, Rgs, Rgg, and Rgr are each
independently hydrogen or C;-Cs alkyl; R; is hydrogen or C;-Cg alkyl;
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one or more methylene groups of the C;-Cy alkyl can be replaced by -NR;-, -O-, |
-C(O}-, -S~, -80O-, -8O4~, or -C(=8)-;

one or more methine groups of the C;-Cg alkyl, when present, can be

1
Anne

independently replaced by -%-N-E-'

5. The compound of claim 4, wherein

a) the compound of Formula XlI-d, XI-e, XI-f, XI-g, XI-h, XIH, or XI-j is a compound of
Formula XI-k, X, XI-m, Xl-n, Xl-o0, XI-p, or XI-q;
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o 0 o 0
MWL AR
NH NH ns
Br 0 Br <3 =3
B QPS; QR
- R | N Rs
2
RSRQ ReeRSQ O
Xk Xl
o 0 O 0
ey Hz“%ﬁﬂ
M
NH . NH
Br o O r \.N O @]
i Re NN N R
N N Xe N R H HR; 7
H )IIQRT 5 R3 RG
ng = ° RaR4 4 Rs
Xbm
Xi-n
\r?lH ny O, "8 Ry NH
R Br
Br RS (R § YgN R 9]
N o 8 Q Rs | 50 R
LA Q N S Pl e
= Ra NT N X TN 2
NN N R‘ L T RyR, H AR 7
e 0 s ® Rs R4 Rss
o 9 Xl-o Xl-p
2 H/i
NH
Rao~ f/ |
f
LA s R
NN N2
H
R
Sfo
Xl-g Ri Rs
wherein
X{) is CHz, NH, O, or S;
Rgs and Rgo are each independently hydrogen or C,-Cq alkyl; R, is hydrogen or
C;—Cg &H(yl;
one or more methylene groups of the C,-C; alkyl can be replaced by -NR;-, -O-,
-C(O)-, -S-, -80-, -S0;-, or -C(=8)-;
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ong or more methine groups of the C-C, alkyl, when present, can be

]
Anne

independently replaced by ngﬂl\ljﬁg—; and

ns is an integer from 0 to 3; or
b) the compound of Formula XI-d, Xi-e, XI-f, XI-g, XI-h, XI-i, or XI-j is a compound of
Formula XI-r, XI-s, XI-t, Xi-u, X]I-v, Xl-w, or XI-x:

o o0 9 ?L 0
HZN%ﬁ/\‘; HaN & ’\L HzN/‘%Q
\F?IH - NH N O
| r R
B‘\(ﬁ}} J\JN\ 0 B Ay AP
A 0 oy LA AU N R,
N N o NT N A i S
R, N~ H Ry
Re R5 2 R4 5
OMR'I \\%\Rs
XEr d Fs o} g
« X1t
-5
2 3 i
' HoN N
Q 0 Hz“’%ﬁ/ﬁ\ B )%H/\L
HEN”\(LNﬁ NH .
/ r
Br N
NH Ra %N o R Y\ 0 Rs
Br Rs%o L " LN/)\N Py KRy
SUSPUVINRE RS Rk T
P N
NN % YT Yy RS 0 Rs o
H O R /
o
Xl-u Xiv Xow
o 0
HoN N
2J><fLH/\L
NH
) Bue
NN S R
H . |
Efo
Ry Rs
Xi-x

or

¢) the compound of Formula XI-d, XI-e, XI-f, XI-g, XI-h, XI-i, or XI-j is a compound of
Formula Xl-y, Xi-z, Xl-aa, or XI-bb:

~ 435 -



H
Xg
L, o
ﬁ A
RS&Rg Xl-z K
Xy
0 0. Fs
Rs HoN N
HaN gf\L OR, H/\L
NH o Rs NH Rq
Ry N0
T o Ng, Y @Xa\/gj
l //k N//!\N 32 -0 o
N E H
Ry Rg
Xi-aa RsRg Ry

Xl-bb
or

d) the compound of Formula XI-d, XI-e, XI-f, XI-g, XI-h, XI-i, or XI-j is a compound of
Formula XI-ec, XI-dd, XI-ee, or X1-ff:
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6. The compound of claim 3, wherein the compound of Formula XI is selected from the
group consisting of:
o 0 o © o
P o fNJYILNHQ
Me Me He Me Me Me
| HN FiN HN
asvel OO S, O QLR
i | N \
SNy NJWD NP SO o L VA
H H M 0
Xi-t X2 Xi-3
o O el
0 o
7N NH, NH;
J Hwd me N NH;z Hue Me
HN Apd Me HN
8 HN B
LA o =y ey g ey LD R e
2 S L N )
N7 NN | ' =0 NN N o
: !jﬁj N — H 1
Xi-4 H H
X1-5 X6
M P I
fﬁ o ;/\NJ%LNHQ /\QMN%
o Hud we J Mg Me
HN
Bro " P
T
B UN S e 53« PN N s B YN 1!
e . 0 k '
NT TN NJ\Y o = 20 = N
N N N \ N N 8]
" " f H H O H o)
X8 X1-9
0 o] {? 8]
i
N j\ﬁw“*‘z Ao
H Me Me
HN/ Me Me HN HN)
Cr oL On T DL 3, QL
i i Y i
NSy N o ‘\N//\N S/YN o NN N7
H H 5 H & H
X110 Xi-t1 T
o o [o N ¢ ] g o0
N NH; N/HTKTH\NHz N’ﬂjxfﬂ‘NHz
Hud e Fmd Me Hme e
HN " Hl\ll H HN e}
) o
N/)\N S s} N/)\N o NT N O
H H H
Xi-13 Xi-14 XI-15
0 e 9 :
] ‘
N/R>(j\NH2 /(/\H Mé Me M
HN/r/\HMe Me HIN Me Me NH O O NS
o P o By s. A 20 Bre o
N NTDS L ! LA A
A o N7 N NN
NT TN B
H
Xi-1i6 X147 XI-i8
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Me M
O L O
r ;‘ \JN\ ‘/ ; j?\ Br\_AN
H : i i H h
\N/ N&/ N D l A
H H NN

HIN HN
Br Br
| oS N O \ = N 0O
N7 N N o NT N N
H H H H
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7. A compound of any one of claims 1 to 3 for use in treating:

a} an XIAP-mediated disorder wherein the compound irreversibly inhibits XIAP by
covalently moditying a lysine residue conserved at an equivalent position of K297 of XIAP;
b} a PDPKl-mediated disorder wherein the compound irreversibly inhibits PDPK1 by
covalently modifying a lysine residue conserved at an equivalent position of K169 or K173 or
K86 of PDPK1;

c} an HCV protease-mediated disorder wherein the compound irreversibly inhibits HCV
protease by covalently modifying a lysine residue conserved at an equivalent position of
K136 of HCV-protease subtype of NS3/4A; or

d) a PI3K-mediated disorder wherein the compound irreversibly inhibits PI3K by covalently
modifying a lysine residue conserved at an equivalent position of K777 or K802 or K890 of

PI3K.

8. A method for designing a ligand that covalently binds a target protemn, the method
comprising:

A) providing a structural model of a reversible ligand docked within, or in
proximity to, a ligand-binding site in a target protein;

B) identifying a lysine residue of the target protein in, or in proximity to, the
ligand-binding site that is iess than about 15A from the reversible ligand when the reversible

ligand is docked in, or in proximity to, the ligand-binding site;
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C) producing at least a structural model of at least one ligand-warhead compound
docked within, or in proximity to, the ligand-binding site wherein the ligand-warhead
compound comprises the reversible ligand in step B) or a portion thereof, a warhead
comprising a reactive chemical moiety, and optionally a Tether; and

D) identifying a ligand-warhead compound whose structural model allows the
lysine residue in step B) to readily assume a conformation that brings the side chain primary
amine group of the lysine residue within bond-forming proximity of the warhead electrophile,
wherein the ligand-warhead compound is a compound as defined in elaimst—+te-3+ claims 1,
or 2 or 3; and

wherein the method is performed in silico.

9. Use of a compound of any one of claims 1 to 3 in the manufacture of a medicament for
treating:

a) an XJAP-mediated disorder wherein the compound irreversibly inhibits XIAP by
covalently modifying a lysine residue conserved at an equivalent position of K297 of XIAP;
b) a PDPKI1-mediated disorder wherein the compound irreversibly inhibits PDPK1 by
covalently modifying a lysine residue conserved at an equivalent position of K169 or K173 or
K86 of PDPKI;

c) an HCV protease-mediated disorder wherein the compound irreversibly inhibits HCV
protease by covalently modifying a lysine residue conserved at an equivalent position of
K136 of HCV-protease subtype of NS3/4A; or

d) a P13K-mediated disorder wherein the compound irreversibly inhibits PI3K by covalently
modifying a lysine residue conserved at an equivalent position of K777 or K802 or K890 of
PI3K.

10.  The use of claim 9, wherein the XIAP-mediated disorder is selected from the group

consisting of proliferative disorder and an autoimmune disease.

11. The use of claim 9, wherein the PDPK1-mediated disorder is selected from the group
consisting of cancer, uterine fibroids, benign prostatic hyperplasia, familial adenomatosis
polyposis, neurofibromatosis, atherosclerosis, pulmonary fibrosis, arthritis, psoriasis,
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glomerulonephritis, restenosis following angioplasty or vascular surgery, hypertrophic scar
formation, an inflammatory bowel disease, transplantation rejection, endotoxic shock, and a
fungal infection.

12, The use of claim 9, wherein the HCV protease-mediated disorder is hepatitis C.

13, The use of claim 9, wherein the PI3K-mediated disorder is selected from the group
consisting of cancer, neurofibromatosis, ocular angiogenesis, stroke, diabetes, hepatomegaly,
cardiovascular disease, Alzheimer's disease, cystic fibrosis, viral diseases, autoimmune
diseases, atherosclerosis, restenosis, psoriasis, allergic disorders, inflammation, neurological
disorders, angiogenic disorders, a hormone-related disease, conditions associated with organ
transplantation, immunodeficiency disorders, destructive bone disorders, proliferative
disorders, infectious diseases, conditions associated with cell death, thrombin-induced
platelet aggregation, chronic myelogenous leukemia (CML), liver disease, pathologic

immune conditions involving T cell activation, and CNS disorders.
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