New Effective Inhibitors of the Abelson Kinase

George A. Kraus® *, Vinayak Gupta?, Marjan Mokhtarian®, Samir
MehanovicP and Marit Nilsen-Hamilton¢

a Department of Chemistry, lowa State University, Ames, 1A 50011
b Molecular Express Inc., Ames, IA 50014

¢ Department of Biochemistry, Biophysics and Molecular Biology, lowa State University, Ames, 1A 50010

Supporting information: *H-NMR and 3C-NMR of compounds

* Corresponding author. Tel. +1 515 294 7794; fax: +1 515 294 0105.
E-mail address: gakraus@iastate.edu (G.A. Kraus).



= = = = = = = = = = = = = = = = =
LM = L = L = L = L = L = (V] = ] = = T
i i I T o T ik s T i T T s i T T g T !
O B
) S
s
O / = S
=z =
T &
N o 3
c A
\ Z Lo O
R
0
¢ )
o
[s2]
T
-
£9 f— — — = =f{0E
EFE— = - = =50
mm.hn__
e
4 - =
—_ — Eiis
S —— = 10T

ﬂm.m%&
e
Ebs 4

09

99'8—

=00t

9.0 8.0 8.0 I FAL 6.0 6.0 3.5 3.0 4.2 4.0 3.5 3.0 2.0 2.0 1.5 1.0 0.2 0.0
f1 (ppm)

9.5

10.0




oo—
Krli—

s —

169

S5°LL

SE601—

SUBIl
mm.mﬂ#
SEET—

eEr—
09'se1 -
S..E._L___

19'%51~
[9%l—

L0191 —

IEl—

5a '3C-NMR
in CDCl3, 100MHz

-

L

70

T
100
1 (ppm}

110




= = = =
= = = = = = = = = = = = =]
(] — = = = = = = (== = = = =1
T T T T T T i il ¥ i o T T !
T
O x =
4 s mw
o 74 Z o
zZ— T .
mn -
/N, g8
Z O
=

S

T8E—

9z
e /
PEE
by
hwhww
Gbe

poed

E9'E—

[ 40E

[-ore

Foot

9.5 9.0 B85 8.0 7.5 70 65 60 55 S50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)

10.0




LI PT—

658 —

Cl
N AN
Me
5b 13C-NMR
in CDCl3, 100MHz

|
HsC . ~
8 S)\N N"So

I TEN
4L
s5°Ld

EP 60T —

£8"9CT—
1661~
SEBLT ..‘.aﬁ
S T
ea'er-
9L EET-]

|

|
10°6ET~

BE ST~
B 95T —

08 191 —

Iy el —

14

20

30

T T
100 90
f1 (ppm)

T
110

T
120

160

T
180

T
190




1200

-1100
-1000
-900
-800
-700
600
-500
-400
-300
-200
100

F-100

99 E—

EH E—

9z
ob's
ks
A
e
Eb's
b
b £
£,
99/
g9
8¢
e

99'8—

5¢ "H-NMR
in CDCls, 400MHz

FETE

EB6TE

~LE'E
F9T'E

E a0

=00t

0.0 8.5 8.0 7.5 7.0 0.5 6.0 3.5 i 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

9.5

10.0




—172.81

135.62
132.75
128.90
128.70
128.40
109491

— 16236
— 15625
— 15301
L1320

x
%

77,55
77.23
76 .41

L

N~ N O

5¢ 13C-NMR
in CDCl5, 100MHz

14 .62

—28 51
—0.17

ke

FG30000

600000

530000

200000

430000

400000

350000

300000

250000

200000

150000

100000

-50000

160 150 140 130 120 110 100 a0

f1 (ppm)

a0

20 40

~-20000




08E—

TT'L
ET'LA
STLA
9L
rars
TE'¢ A
TEL
TEL
PEL |
9E" L
BEL—

g

I¥i—

9

Erg—

5d "H-NMR
in CDCls, 400MHz

it
_— 8L

=0T
=—ak0

7.5 6.5 2.9 5 4.5 3.5 2.5 1.5
F1 {ppm)

8.5

2.5

10




LPT—

BB —

£ e0T—

LFPeT—
BS"95T —

BLT9T—

SSELT—

5d 13C-NMR
in CDCl3, 100MHz

et bt sl o,

S

20 10

30

180 170 160 150 140 130 120 110 100 a0 80
f1 {ppm)

130




600

550

200

430

400

350

300

=230

-200

150

100
50
r-50

e

ZBE—

BE'D
o0
s
9z

5E '
gE
9E 'Y
dEY
Y
BE'
se e
Efi—

59'8—

5e 'H-NMR
in CDCl3, 400MHz

WU,

— Fioe

== Fan'd

—— =oane

= oot

= = = Z0'T

— E-5E0

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5

4.0

4.5

9.5 9.0 8.5 8.0 7.3 7.0 8.5 8.0 2.5

10.0




SE0—

-7
LLFT

8t —

BE'SL,

DE'LL
Hm_..__..n..\

9E"ROT -
19111,
98 TTI~
oarani L
b6 T
ETETTA

EPZET—

P OET -
POOET .v-
SL°0ET

96"9ET—

FaFET—

in CDCl3, 100MHz

L

et e

69951
55851
19681 f
8z 191

|
Boz9t-

BEELT—

10

20

30

40

50

70

80

T
0

T
110

T
120

T
140

160

170

T
190

f1 (ppm)




= = = = (=] = = = = = = = =
L = s = [Fp] = T = *p] = L = = ]
T b T i T T e T 5 h 5 i i T !
O N
T
O xr =
L =
O 74 Z o
z— T
I o
=0
/ N 3 0
=z © O
>=(o =
7
/N
Q0
[v]
I
P E— - 2 =—90'E
16 E=— —  ¥20E
9Z'¢
EE'S
SE'S
SE'EA
EETE " ———
[
T e — Epoe
9
i
LLE— —_— - =101

A

001

9.5 9.0 8.0 8.0 o 70 0.0 6.0 2.0 5.0 4.2 4.0 3.0 3.0 2.0 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0




30000

45000

40000

35000

-30000

-25000

20000

15000

10000

2000

F-5000

9Z'0—

05 bE—

05 GE—

i oL
mm.hhk

mm.mm:\u

EOSTI—

[ TS
DO TET

' L
9B ZET -
mm..vmﬂ./r

mm.vmﬂv
TEaEl

05551~
E5ssi—"
8p'0ar—"
LIXTIEN

Ba 1°C-NMR
in CDCl3, 100MHz

ety

170 160 150 140 130 120 110 100 a0 80 70 i} a0 40 30 20 10
f1 (ppm)

180




we-— -

Cl

XN

N

EFE—

BHE—

8Ll
13

3
EL
EEL
6E'L

e
T L)
o L~
05 LT
5L

wi—

o g—

O

N
Me

Me_

s~ N
S\O

2

O

6b "H-NMR
in CDCls, 400MHz

J

=
| W
(=]
b i
|.._u_
il
= =
| L)
™
L
F—#1T | in
m
1Tt
_e
ul
I~ o
=
| W
w
i
ul
I~
=
Fore |
=T p N
Pt |
— @0
un
L
E—WT o,
| w1
o
=]
—

fL {ppm)




Al
57—
O
Gl b= 4
o [0)
/2
7 N
NHA Jo
&
=
163,

(T fr—b

6b '°C-NMR
in CDCl5, 100MHz

g

wh LL

#U5IT

Tt
PI'OET

ESFET =

i

e 551

Tl ey

S —

0

T

110

150

i (pporm)




w0e-—

O

NN
N
Me

—

7, N N
30

Me_

FE—

#8'E—

9TL—
1
£L—
S8L—

BBH—

6¢ "H-NMR
in CDCl3, 400MHz

ot

q_JL_L_A_JLL

E—LITE

9.5

10

1 (ppm}




LT0—

i 'BE—

BB G-,
062~
9L

[FRAN

BT,
a8
W BT~
I —
B BT —
0 46T

bl BST —
T 5T —

06 T5T —
STl —

6¢c 13C-NMR
in CDCl3, 100MHz




ro-—

Br
X
N/
//S\\O

Me_

WE—

BT L
0e i
ZE £
SE L9
i
b
b =

1

6d '"H-NMR
in CDCls, 400MHz

LA

74 F.35 73

745

7.5

7.55
{ppmj

f

7.8

F.65

B —
Wi—

7.7

7.75

BLE

7B

—fET

et

L0

L1

F=go1 |

g

—aT

35

4.5

55

&5

7.5

BES

9.5

1D

f1 (ppm)




SEn—

B e —

LTSI —

B LI —
GO —
{B DET ==
W TEL
SE EET

0E BT —

TE 55T~
EZ LST—
BT 5T —
T&#5T

Br

NN

N

O

~

7, N N
30

Me_

6d 13C-NMR
in CDCl3, 100MHz

1

LT'STT-

BE'ETT -

-

N =

B0~ -

TR T

SEEEl=~ -
BYEET~

HESET

[E°RET

178

130

136

124 1z 130 L1E 116 114

1315

132

134

1338

140

fl (ppem)

10

30

T
a0

1 (ppm)

T
0o

T
1o

T
170




EFE—

&E

L
Bl )
G LA
o an
A
lri=p

B

06'd—

=

6e "H-NMR
in CDCl3, 400MHz

—ITE

=t

etz

o

1T

E—a

3.5

f1 (ppm)




00—

TETTT -,
50 2TT—=

P LT =

I8 & —
b TET

LUSET—

BE ST
=l g
b BET )
T BT
08T
£ 151

06 15T .....__m
]

6e 1°C-NMR
in CDCl3, 100MHz

TELET—

b TEL -,
Tm.ﬂﬂﬂ
FETET

e BAT ~,
I BaT~"

e —

ERTST~,_
pe 1T~

BT —

T
182 161

T
165 154 163

1
136

T
156

150 159 158 157

1 {ppm)

|

10

111]
1 (ppm)

11D

120

1 160 150 140

1E0




Cl

#
&£

ILE=
Nh.M...z._.

B

|
)\N/ ITI o ©

ZL

HoN

7a "TH-NMR,
in CDCls, 400MHz

S

Fe




5E0—

"B —

¥ 50T

BE#IT—
TURTT

BT B2,
B EZT
6 BT -
T8 #ET -

TH GET

2 bl —

£ —
BB ST —
B 9 —
zi e

Cl

|
)\N/ ’Tj o Cl

ZL

HoN

7a 3C-NMR,
in CDCl3, 100MHz

T
110

T
1x)




-2

i@ £ ¥
S
Cl
N X
|
H,N
2 N)\N/ 0
H |
7b "TH-NMR,

in CDCl3 + DMSO-dg, 400MHz

ﬁ“_ﬂ

B W

T
b5

T
L

3 5 4.5 4 35 3




.

00—

BB,
8L~
B

R FIT
ekl

O BTT—=

5B 52T -
5B —
i
LT —

I 6ET —

007 £FT =

BOF TST —

1t
DB BST —
BY T8l —
o5 7ar

HoN

O £bT—

(1 )

TTesT—

O BST~_
SERST~
BS 18T —
G5 78T —

in CDCl3, 100MHz

155 150 145 140 I35 130 135 120 115
1 (ppm)

1e0

ol

20 10

30

140 130 120 11D 100 B J0
1 (ppan)

150




= i 2 i 2 i 2 e 2 =
4t T il T i 5 i T T i T
H G h
O y
N
I
= O
\ zZ < ]
MN T %
J— 1C m
ZT ™~ O
£ .m
{
WL )
e w
|
1 E = —_— |“||L 5%
™ T
1ok ; _ :
mm.._uv.. — ———— Tﬁmﬁ
|
0994
m@?ﬁ !
: S i, 9zt
LN = | —— e
99— iy — 260
837 | e
o T g
- FEDT
S...TK,. s ey I 261
NEH — | 860
s i - — —ah'T
mmﬂx
b
99744
178— ) Fzon

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

ppm)

e

9.5 9.0 8.5 8.0 75 20 6.5 6.0 5.5

10.0




28—

2’ BE—

00’ g—

TG 9L
mm”hhur

55 hhl.x:

ZERTI
00BTEA"
T9BTI~y

ceozr~

FOEZI~_
9E'BZI 7
r
mo.mﬁ.ﬂﬂw
TEeZI
EERAA S
mm.mmT.\
EGBET-"

BB OFT—

5F5ET—
55857 ——
SETO9T—~,
TTEIT—

-90000
80000
~70000
60000
~30000
40000
30000
20000
-10000

10

HoN
7¢ 13C-NMR,
in CDCls, 100MHz
50 40 30 20

60

70

a0 a0

f1 (ppm)

100

110

120

130

140

150

e e

160

170

180




Z000—
O
N
S
@ I
7 ¢ 2
o
/N z -
z T 6
J— -— C
N* ° QA
ZT o
c
=z
o
T
L=
519
ﬁﬁv. 6659,
619'9—
569'9—
BLLg—
2T
HEM
: Ist¢—
6659~ i
mauvr BOZ'L
GHA'Y e
gl
6LLS TeEL—
2re— sBeL
9L )
BEEL =" Eop' L —
P L=
Ny
L~
b9 L~
ST E—
e1e—

W

il 1143

60
F— 01
F-w01
-

oot

_| 240

0.5

1.5

2.5

4.5

7.5

B.5

9.5

10

f1 (ppm)




STE0—

BSEBI—

brl'o

S5k ST —

ERIT—
BRI T—

LT —
e iTT
0S8R T—

et -
GRS e~
BEREET~

CE6OF T

Y T—
S04 85T

805 19T —
..h_..p..mm._.k\

Br
X

ZL

HoN

BT —

EFVETT—

SIERT—

Gl LR T =

DESET T~
TR
LERTET=—
ETVEET—

ELLGET-

BT —

BEEBET—

OB D T e

]

SRS T

GOS TST =~
)

7d 3C-NMR,
in CDClz, 100MHz

L

T
155

T
160

f1 {ppm)




b&'z—

95E

G
...._u....uhw
B b

E0S

O
.
/S o
{ z
\*N O
Z— ®
zT

Z

T
aoH

in DMSO-dg, 100MHz

11 {ppm)

9.5

]




T —

o —

Fiara il
f
wrer

9 B%T

{EEST—
S BST—
207 65T i
9 B5T M
£ 0914
16 06T L__

55757 4

HN

7e 'H-NMR,
in DMSO-dg, 400MHz

T —

_ua,._._._..__
eTITA

BE 11
ST Z

g
e -
st T~

TLRIT=

EET—p
EEDET
BoET-

ETRET—

EI'FT—=
IEDT £

E9'B T~

LE'SST— —

S6'BST,

2EET-L -
TEET— =

B T— =
e 1ot~

S5°THT

T
105

T
110

T
115

T
120

T
130

T
140

T
145

T
150

T
155

11 {pprn)

10

20

&0

T
100

1 {ppm)




00" Q—

WI—

B b
2oie

5B §=—
BT L
BT £~

i
g i
B L

BB~

HyC”

8a H-NMR,
in CDCl3, 400MHz

oz |

f1 (pper)




LB~

EE'Gr

RO,
7" L ==
BSLLY

IO HT
P SET )
b aeT
(TR —
SR T
e

15 BET —

06 66T —
£ BET

0E 55T —
5B BST —
55 75T —

8a '3C-NMR,
in CDClz, 100MHz

ORI —

WSET—
T —

LIRET

BT
BT

T9'WET

DE'BET~,
EW'EET~"

T
132

T T T T T T
135 135 133
11 (ppem)

138

133

125

129

134

124

135

137

128

130

131

137

140

1

10

&0

]

1 (ppm)

150 140 130 120 11D 100

160




HoN

9a 'H-NMR,
in CDCl3, 400MHz

i

=




LT0—

SB'BE—

HN

9a '3C-NMR,
in CDCl3, 100MHz

65 50T -,
B G0T—=

TEDIT =
SO

TE BT~
5 BTT -
DT 0ET —
T —

B BET—

o LF] —

bl GET —
S RST
BS T9T—

TE8T—
SURIT—

0T 0ET

FEET
GE SET
ZFEET
b BET

6BET—

(4 )

F1°551

SO BST —
1E6sT—

BS 51—

-
—

— e—

1 (ppm)

i}

20

11 (ppm)

L&D 150 140 130 120 110 100

1m




1]

o

5|

00 s
ate—
i

¥
ey

BE—

Cl

=

|
)\N/ ’T‘ o Cl

ZL

HAC
3¥s

00' L~
we

STL
on.h&w
BTLAE

[T R
m«.n.\__u
£
ree!
wWe—
Yt

ZEE~—
LT S

1 "H-NMR,
in CDCl3, 400MHz

[ T

—ErT

660 [

ﬁom.m [
H arz

74 77 76 7.5 74 7.3 72

8

a5 BA 83 a2 81

85

adf o

[. E h_“_.m N

.!.]_ ik

. -5k
! —OFE

M..mn.._

3 =y

iU

FE]

3.5

4.5

5.5

15

4.5

R




