
WO 2013/082324 	 PCT/US2012/067132 
176 

AMENDED CLAIMS 
received by the International Bureau on 14 May 2013 (14.05.13) 

Wha 's claimed is: 

1. 'ornpound having a structure according to Formula 1 

R2  
0 

N 	)—R5  
,—NH Rs 

R4 	5 

Formula 1 

or a pharmaceutically accept 	e salt thereof, wherein: 

W is alkenyl, a Iltynyl, aryl, nitr 	cyano, cycloalkyl, heterocycloalkyl, cycloalkenyl, 

hctcrocycloalkenyl, OR," SR„, NR, a. —S(OhR., —S(0)2NItalth, —C(0)R„ 4.2.(0)NR,Ru, -- 

NR,C(0)Rb,—NR,S(0)212b, —N=C11,, • . or —NR,C(0)NHR,; 

R,, and Rb are independently alkenyl, alk 	yl, aryloxy, alkoxy, hydroxy, hetcroaryl, 

heterocycloalkyl, cycloalkenyl, or heterocy 	oalkenyt, or ftc, and Rh, together with a nitrogen 

atom to which they are bonded, are hetcroaryl, feteroeyeloalkyl, or heterocycloalkenyl; 

R2, R3, and R4  are independently hydrogen C,—C6  , lkyl, halogen, or OR,‘; and 

It' is alkyl. phenylalkyl, heteroarylalkyt, phenyalken 1, heteroarylalkcnyl, phenyl, hetcroaryl, 

heterocycloalkyl, or heterOeyCloalkenyl; 

wherein each or 111, 142, its, R41 R5, R„, and Rh  IS independ 	fly optionally substituted; and 

with the proviso that 

(I) where RI  and R2  are methyl and where R3  is hydrogen, R5  is 	t thiazolyl, N- 

methylimidazolyl, pyrazinyt, pyridinyl, morpholinyl, phenyl, or di 	thoxyphenyl; 

(I1) where 11.% R2, and R3  are methyl, R5  is not thiraolyl, N-methylimi • • oly1,1pyrazinyl, 

pyridinyl, morpholinyl, phenyl, inethoxyphenyt, dihydroxyphenyl, hydro 	methoxyphenyl, 

id fluoromethylphenyl, or dimethoxyphenyl; 

(ITT) where Hi and It2  are methyl and where R3  is hydroxyl or methoxy, R3  is 	phenyl. 

2. 'The compound of claim I wherein RI  is alkoxy, SR„, OR,, or , —S(0)2R,, w 	rein R,, 

is alkyl or optionally substituted aryl, R2, R3, and 124  are independently hydrogen or el 	'6 

- alkyl, and wherein Rs  is optionally substituted heteroaryl. 
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The compound of claim 2 wherein RI  is alkoxy, SR„ OR„, or . -S(0)21t,, wherein R. 

is al 	I or optionally substituted aryl, R2  and R7  are C1-C6  alkyl, and wherein R5  is optionally 

suhstitt 	d pyridinyl. 

4. The 	.mpoupel of claim 3 wherein It' is Olt,„ wherein ft„ is optionally substituted 

aryl, R2  and It3  . c C1-c, alkyl, and wherein Rs  is optionally substituted pyridinyl: 

5. The compou • of claim L wherein:the thizole ring is substituted by a compound 

- 	selected from the group .f 

tiNi  , 	NLI.,/>___ 	--)--1 	\ Li Ni 	 )-1 Lit 	:2 	N:qi 	 NN..N 	..-s 	N:... 	. 

\ / 	
N 
	\ / 	

/ 	
yr.  	N  .......\ 

'II IrA 1 	. IX ‘ 	1 	
, N 

. 

•e( 	N. ;211,, 	1..._,N,Silt. 	A ...n...., 	\ 	/ 	,ts 	N 	-.1,A, 

1 	
II 	1 	11 	I 
N....c.: 	N ,.N 	1 	IA 	,..) 

.11 	 'N.. 	 . 

6. 	The compound orclahn I having a structure ac• rding to Formula !I 

	

xi— 	al 	131 e. 
/ -"" 	i 	0 

\ 

	

X2% 
	

n 
R2 	1 ,,—NH 

R3 	S 

Forma/all 

wherein X' and X2  are independently I k alkyl,' alkenyt, al kynyl, halogen, nit 	cyano, 

cycloalkyl, heterocycloalkyl, cycloalkenyl, heteroeyeloalkenyl, OR., NR.11)„ - 	2R„ - 

S(0)2NR.R.b, -C(0)11.,, -C(0)NR.Rb, -NR,C(0)Rb, -NR,S(0)2Rb, -N=CR,Rt„--.  

NR,C(0)NHRb, or Al(CH2)„,A2(CH2)pg(C1-12),,A41tr; 

where A!, A2, As, and A4  are independently selected from null, CI-12, CHRI, CR„Rb, 0, 	• 

NW, S, SO, and S02; 

where Re  is independently hydrogen, alkyl, alkenyl, alkynyl, alkoxy, aryl, halogen, nitro, 

cyano, cycloalkyl, heterocycloalkyl,cycloalkenyl, heterocycloalkenyl,OR„ SR„ Nlialth, - 

S(0)2Ra, -S(0)2N124,12b, -C.:(0)4 -C(0)NR„Rh, ..NR,C(0)Rb, - NR„S(0)2Rb, N=CR.Rb, or 

-NR,,C(0)NHRb; 
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. w 	re m, p. and q are independently 0, I, 2, 3, or 4; 

Y is 	12, CI I Ra, CR.Rt„ 0, NH, MIA, S, SO, or SO2; 

RI, R2, a • it are independently 11, alkyl, alkoxy, or halogen; 

nis 0, 1, or 	• 

wherein each n ' X /  and X2  is independently optionally substituted; 

R"' : 
	

RI)- 	
Re 

--:-.A. 	Re 	,.1%. 	
- -1—Re 	

. 	
1 

\ 	 \ 	Rb  
Rd  

N 	N 	.11/42 	.N 	 .. 	. 
cl 	 ' I 	 I 

N. 	H 	 H 
N 

...? 	
-----„, 	N 

...- _..,, 	
40 	, 

N., 
,,,L

s. 
--/ 	\ 	 ;and 

wherein it, and Rd  is independently 12„, 

7.. 	The compound of claim 6 wherein Y is 0; S, or 502  

Ra 
Re 	\N 

( 
li, 

Rd' 
8. The compound of claim 6 wherein 	is 	 . 

9. The compound of claim 6 wherein Y is 0, S,ot SO2 , wherein 	is 

Rd 
Re 

I 	
N 

Re 
Rd 	and wherein 121, 122. and 123  are independently H or alkyl. 

10. The compound of claim 9 wherein XI  and X2  are independently.11,.alkyl, and 

and wherein n is 0 or I. 

alkoxy, 
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The compound of claim 6 wherein n is O. 

12. 	The compound of claim I having a structure according to Formula Ill 

X' 
et 	 o

x2 	

it R 4:11 m 
N 	n 

R2 	I 	,—NH 
R3 	-6  

Formula 11/ 

wherein Xi  and X2  are 	ependently H. alkyl, alkenyl, alkynyl, halogen, nitro, cyano, 

cycloalkyl, nclerocyclualky 	cycloalkenyl, heteroeycloalkenyt, OR,. NR,Rb, 	S(0)2R„, - 

S(0)2NRaRb, -40)R,, -C(0) R3ftb, -NR*C(0)Rh, • NitoS(0)2Rh, -N=CR.kb, • 

NRAC(0)N1Iltb, or -Al(CH2),,,A 	142)7,A3(C112),A4R,; 

where AL., A2. A', and A4  :lie ink) 	dently selected from null, CH2, C H lt,„ CR,R1,, 0, NH, 

NR,,, S, SO, and 502; 

where R, is independently hydrogen, alk 	alkenyl, alkynylp alkoxy, aryl, halogen, nitro, 

eyano; cycloalkyl, heterocycloalkyl, cycloal • nyl, hetet-or:ye loalkenyl, OR,, S121,,NR/At„ - 

S(0)2R„ -8(0)2NR.Ri„ -C(0)12„, -C(0)NR;, . -NRo)tt,„ -NR,,S(0)2Rb, -N=CR at,, or 

-NR„C(0)Nlirth; 

where m, p, and q. are independently 0, I, 2, 3, or 4; 

Y is CH2, CHR,,, CR„Rt„ 0, NH, NR,,, 8, SO; or SO2; 

RI, le, and R3  are independently H, alkyl, alkoxy, or halo6 n; 

n is 0, I, or 2; 

wherein each of Xi  and X2  is independently optionally substints 

. wherein it, and Rd is independently 113; 
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....)k -N 	 Ns-1z%. N 
_ 

Het 	r 	i
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-h

i. 
	lit.  

X3, 	 X 1 
-S 	 N 	-N 

...11 	) 
\ 	 It( 

0 	 S r 	n  

	

le-  N 	\AN 

S 

21/4(L 	 ; and 

R 	 IV 
\......./4 	• 	 N,

) 
 

N 
O  

= 	Li-Rc 
It-- 	n 	 .tt 

	

‘,:.. 

	

y

ON 

4. C 

N1 	N 	M.N., ."N 	 JO 

so  H 	 H 	 H N 	......-N, so „N 
itc
n N 

1
Nr-IN

S 	
I 	, .v...4til 

Ro 
R N 

/l-Re.  
13. The compound of claim 12 tr  wherein 	is 
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, 	The compound of claim 12 wherein V is 0, S, or SO), wherein 	is 

Fe 
Fe 

N 

ik,- 	•-r- 	Ro 
tict 	and wherein R', R2, and kJ  are independently H or alkyl. 

15. The comp tind of claim I having a structure selected from the group consisting of 

	

li,N,:rox„, 	7-_,. 	N „„0. 	t• 	.: \ 
I 	-.1 	' 	'.% 	N• 

13,—N_DN  

	

L. 7 	..N 	 -f.„- N 	7 	....N 	/ -(j/ it  N 	I 	isk , NH 	Me0 	7 	 AL6,--NN 

N$ 	..- .....k 
N....°Y."411: --) 	Ii.. 	k CN 	• 
..11,4..) 	c.--- 	7 	 ---- ...N 	r 	\ 	q .,N 	,!/ 	W. Mop 	r 	11 •>—NH 	 IL ,-441 

c-"S 	 S 	 , 

.„N.. ,O, ...e,„ 	...- 	 tp 	e---• 
N 1 -Ws 	,.....,,,,, 	\ 

Me0" 	, 	-r 	1 	isr.w., 	,..."0- `N." 1 	11 	,— Ni i 
S 	 , 	 . 

N. _0, „--..,„. „... 	r.,,„ 	 N, .0.„-,„, 	.- 

) I) 	t.,-1 —NOT—i,_, IT kl 	- 0 mvo — 	1 	n—iiii4 	
MeO. --.0 	re 	,,e ..,,N7  ., 	_.1 

1 	' "N" 
6--S 	, and 

16. The compound of claim 1 having a structure elected from the group consisting of 

r.N 	S %), 	--.'t\N 0 
Me0 ..._,...^. ...-( " 	 N 

0 	N 	
- I 

S 

..N 	.43 
ICI 	

. 
MeCL"'"."%0 	N'. 	 N 

• 
SrNH 

, al • 

N 	S 

i 1).-- 	Oil 	
0 

N Me0 	N- 	 NH 
S 

17. 	The compound of any one of claim 1, claim 15, or claim 16, in combination with 

inn. to thereby form apharmaceutically acceptable salt.; 

I 
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A metabolite of the compound of any one of claim I, claim 15, or claim 16. . 

19. The metabolite of claim 18, wherein It )  is Ski, and wherein the S in SR. is a sulfone 

or a stir 	oxide. 

20. A ph. maceutical composition comprising a pharmaceutically acceptable carrier and a 

compound, opti nally present as a pharmaceutically acceptable salt, according to claim 1 in a 

concentration etfe eve to disrupt Heel/lCck2 binding in a mammal when the composition is 

administered to them 	mai. 

21. The pharmaceutic, 	composition of claim 20, further comprising a drug that interferes 

with tnicrotubule formation 	' degradation. 

22. The pharmaceutical comp, 'donor claim 20 wherein the compound is a compound 

according w claim 16. 

23. The pharmaceutical composition 	claim 20 formulated as an orally administerahle 

drug or an injectable drug. 

24. ktnethod of disrupting Hee liblek2 inter •lion, comprising contacting a I lec l/Nek2 

complex with a compound according to claim I in a 	amount effective to disrupt Nek2/I lee) 

binding. 

25. The method of claim 24 wherein the step of contact , g the Hec I/Nek2 complex is 

performed in vivo in a mammal, and wherein the compound is dministered orally, topically. 

or parenterally. 

26. The method of claim 24. tinter comprising a step of en-admin'stering an agent that 

interferes with microtubule formation or degradation. 

27: 	A method of treating a mammal having ancoplastie disease, comprise -: 

administering to a mammal in need thereof a compound according to claiM 1 in , 	amount 

effective to disrupt Heel /Nek2 binding or to disrupt a Nek2/Hec I complex: 

28. 	The method of claim 27. wherein the step of administering comprises injection o oral- 

administration of the compound. 	• 
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. 	The method of claim 27 further comprising admninistering a second antincoplastic 

coi 	ound to the patient. 

30. 	method of improving a pharmacokokinetic parameter for a compound having a.  

structure sdected from the group consisting of 

iN,y.S 0 	--- \ 

. N 	
. 

MeCi."- -0 	VI 	,—NH 
\ 3  

8 	. 

_. 	 N 	0 ... 	is 	0, 
Me0 	 N 	7 0 	N 	 )--NH 

	

—S 	, and 

N 	S 0, 	F=Nr4  
.., 	 t.!! • Me0 	N 	i 

N 
 ,--NH 

S 

comprising a step of forming at tosylate salt 	the compound. 

31. 	A pharmaceutical composition comprism 	a carrier and a tosylate salt of a compound 

having a structure selected from the group consistu . of 

0 
A

N
T

S 

Me0.... "0 
	N 

 -- 

S 	 , 

N 0 a 
I )- 	0 

meo0 	tr 	IW 	N 	\ 
1 	"--714H 

S 	,' d  

N 	S 0 
1 X 	

..." 	N 
Me° 	N 	1 "—NH 

S 
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A compound having a structure according to Formula I 

Rt  

111 
Rz  

N 	R5 
R3 	1 	_NH 

R4 	S 

Formula I 

or a pharmaceutically acceptable salt thereof, wherein: 

RI  is ORa  or SRa; 

Ra  of ORa  or SRa  is pyrazine, wherein Ra  of ORa  or SRa  is optionally substituted with 

alkoxy or methoxyalkoxy; 

R2  and R3  are independently hydrogen, C1 —05  alkyl, or halogen; 

R4  is hydrogen or halogen; 

R"  R5= 	IV 	R" 
\->. -./.., 

c 	'''' 2-12" 	RN 	 N
I 

 
I 	

---  
.---' 	

'..... 
Rd  

"----"N N.._ 

11/4" r 	' 	 ' 	\ 

H 	 H 	 H 
N 	is  N 	40  N 

,N 
N'c\S 	I 	, 

\ 	
, or 	v,....s  

; and 

wherein Ra, Rb, Rb, and Rd  in R5  are independently hydrogen, halogen, C1—05  alkyl, or 

amino. 

1. 
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2. 	The compound of claim I having a structure according to Formula II 

,
N 	,,„ Ftt 	0 Xit '1" 
A..„...- N 	 o . 

X2 	 N  
R2 	NH i 

R3 	S 

Formula II 

wherein XI  is alkoxy or methoxyalkoxy and X2  is hydrogen; 

Y is 0 or S; 

RI  and R2  are independently CH3; and 

R3  is hydrogen; 

nis 0; 

Rd Rd 	Rh ys 	 ---- 	:::... 
0 	

\--z 	
---\1 	

N 

/ 

	5 	

Ftc 
1 	-liRc  

\ 	I; 	I a 2 	' 1  t 2 	

N 	
' 

Rd  

N 	N 	N 	N, 	N -.tz. )C 	, 	1 	*I 	' N , 	1
N 	

,I  -zza(-N ' \ 	v 	/ 

	

H 	H 	H 

	

0 N 	N
N 
	00/  

, 	110, 	NN  , 

N-<:\5 	„-- N 
, or y

---S
,  

; and 

wherein le, Rb, Re, and Rd  in 
0 

 are independently hydrogen, halogen, 

or amino. 

C1—C6-alkyl, 
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Ra 

N 

0 \ 	b 

Rd  The compound of claim 2 wherein 	is 	 . 

The compound of claim I having a structure selected from the group consisting of 

N 	S 

Me0,...„----..
0-----. 	IS 	N No--  

1 	. --NH 
S 

N 

Mea1„...„----.,0 	lel 	N N* 
1 	\ 	NH 

S 	, and 

J 
	1101 	N Me0 	 1 	--NH 

S 

The compound of any one of claim 1, claim 2, or claim 4, in combination with an ion 

thereby form a pharmaceutically acceptable salt. 

to 

A metabolite of the compound of any one of claim 1, claim 2, or claim 4. 

3.  

4.  

5.  

6.  
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7.  The metabolite of claim 6, wherein RI  is SRa, and wherein the S in SRa  is a sulfone or a 

sulphoxide. 

8.  A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a 

compound, optionally present as a pharmaceutically acceptable salt, according to claim 1 

in a concentration effective to disrupt Hecl/Nek2 binding in a mammal when the 

composition is administered to the mammal. 

9.  The pharmaceutical composition of claim 8, further comprising a drug that interferes with 

microtubule formation or degradation. 

10.  The pharmaceutical composition of claim 8 wherein the compound is a compound 

according to claim 4. 

11.  The pharmaceutical composition of claim 8 formulated as an orally administerable drug 

or an injectable drug. 

12.  A method of improving a pharmacokinetic parameter for a compound having a structure 

selected from the group consisting of 

N 	S 
1 Me0.,,,,--,

0 	N
-:.--- 	 N 

0 

--NH 

S 

, and 
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N 	S .- *--- 

Me0 	N 	

* 	

N 
•)---NH 
S 

comprising a step of forming a tosylate salt of the compound; 

wherein the pharmacokinetic parameter comprises an area under the curve (AUC); and 

wherein the improvement is increasing AUC in oral administration of the compound. 

13. 	A pharmaceutical composition comprising a carrier and a tosylate salt of a compound 

having a structure selected from the group consisting of 

N 	S --- 	, 

	

Me0...„--...0...---.. N--2 	101 	N 
• NH 
S 

,,N...„,_,0 
I Me0,..,...„--..0..---... N.4- 	 N 

0  

)---NH 
S 	, and 

NHS 
 

0 N  
MeON 	 \ N•>---NH 

S 
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