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driven lethality or death after mitotic slippage in interphase.  Accordingly, there has been a strong interest 

in finding inhibitors of KIF18A proteins.   

[0006] Thus, the inhibition of KIF18A ATPase activity is a promising approach for the development of 

novel anti-cancer agents.  

SUMMARY  

[0007] The present disclosure provides a new class of compounds useful for modulating KIF18A protein 

alone or in a bound complex with microtubules for treating KIF18A-mediated conditions and/or diseases, 

including cancer, inflammation, or ciliopathologies.   

[0007a] In one aspect, the present disclosure refers to a compound of formula I: 

(I);  

or any pharmaceutically-acceptable salt thereof, wherein: 

X1 is N or -CR6; 

R1 is -CN, or a group -Z-R12 wherein Z is -C0-4alk-, -NR11-, -NR11SO2-,  

-SO2NR11-, -NR11-S(=O)(=NH), -S(=O)(=NH)-, -S-, -S(=O)-, -SO2-, C0-4alk-O-, -(C=O)-, -

(C=O)NR11-,  

-C=N(OH)-, or -NR11(C=O); or 

the group -Z-R12 is -N=S(=O)-(R12)2 , wherein the two R12 pair can alternatively combine 

with the sulfur atom attached to each of them to form a saturated or partially-saturated 3-, 4-, 5-, 

or 6-membered monocyclic ring containing 0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms selected 

from O and S; 

R2 is halo or a group –Y-R13, wherein Y is -C0-4alk-, -NH-C0-4alkylene-, -N(CH3)-C0-

4alkylene-,  

-C(=O)NRa(C1-4alk), -O-C0-4alk-, S, S=O, S(=O)2, -SO2NR13, or -S(=O)(=NH)-; 

R3 is H, C1-4alk, or C1-4haloalk; 

R4 is H, halo, R4a or R4b;  

R5 is H, halo, C1-8alk, or C1-4haloalk; 

R6 is H, halo, C1-8alk, C1-4haloalk, -O-C1-8alk, or -O-R6a; wherein R6a is a saturated or 

partially-saturated 3-, 4-, 5-, or 6-membered monocyclic ring containing 0, 1, 2 or 3 N atoms and 

0, 1, or 2 atoms selected from O and S; 

R7 is H, halo, C1-8alk, or C1-4haloalk; 
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R8 is H, halo, C1-8alk, C1-4haloalk, -OH, -O-R8a, or -O-R8b;  

R9 is H, halo, C1-8alk, or C1-4haloalk;  

Rx is represented by the following formula: ; 

Each of R10a, R10b, R10c, R10d, R10e, R10f, R10g, R10h, R10i, and R10j is H, halo, R10k, or R10l;  

or alternatively, each of R10a and R10b pair, R10c and R10d pair, R10e and R10f pair, R10g and 

R10h pair, or R10i and R10j pair, independently, can combine with the carbon atom attached to each 

of them to form a saturated or partially-saturated 3-, 4-, 5-, 6-membered monocyclic ring spiro to 

the Rx ring; wherein said 3-, 4-, 5-, 6-membered monocyclic ring contains 0, 1, 2 or 3 N atoms 

and 0, 1, or 2 atoms selected from O and S, and further wherein said 3-, 4-, 5-, 6-membered 

monocyclic ring is substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, C1-6alk, 

C1-4haloalk, -ORa, -OC1-4haloalk, CN, -NRaRa, or oxo;  

R11 is H, R11a, or R11b; 

R12 is H, R12a, or R12b; 

 R13 is R13a or R13b; 

R4a, R8a, R10k, R11a, R12a, and R13a is independently, at each instance, selected from the 

group consisting of  a saturated, partially-saturated or unsaturated 3-, 4-, 5-, 6-, or 7-membered 

monocyclic or 5-, 6-, 7-, 8-, 9-, 10-, 11-, or 12-membered bicyclic ring containing 0, 1, 2 or 3 N 

atoms and 0, 1, or 2 atoms selected from O and S, which is substituted by 0, 1, 2 or 3 group(s) 

selected from F, Cl, Br, C1-6alk, C1-4haloalk, -ORa, -OC1-4haloalk, 

CN, -C(=O)Rb, -C(=O)ORa, -C(=O)NRaRa,  

-C(=NRa)NRaRa, -OC(=O)Rb, -OC(=O)NRaRa, -OC2-6alkNRaRa, -OC2-6alkORa, -SRa,  

-S(=O)Rb, -S(=O)2R
b, -S(=O)2NRaRa, -NRaRa, -N(Ra)C(=O)Rb, -N(Ra)C(=O)ORb,-N(Ra)C(=O)N

RaRa,  

-N(Ra)C(=NRa)NRaRa, -N(Ra)S(=O)2R
b, -N(Ra)S(=O)2NRaRa, -NRaC2-6alkNRaRa, -NRaC2-6alkO

Ra, 
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-C1-6alkNRaRa, -C1-6alkORa, -C1-6alkN(Ra)C(=O)Rb, -C1-6alkOC(=O)Rb, -C1-6alkC(=O)NRaRa,  

-C1-6alkC(=O)ORa, R14, and oxo;  

R4b, R8b, R10l, R11b, R12b, and R13b is independently, at each instance, selected from the 

group consisting of C1-6alk substituted by 0, 1, 2, 3, 4, or 5 group(s) selected from F, Cl, 

Br, -ORa, -OC1-4haloalk, or CN; 

R14 is independently, at each instance, selected from the group consisting of  a saturated, 

partially-saturated or unsaturated 3-, 4-, 5-, 6-, or 7-membered monocyclic or 4-, 5-, 6-, 7-, 8-, 9-, 

10-, 11-, or 12-membered bicyclic ring containing 0, 1, 2 or 3 N atoms and 0 or 1 atoms selected 

from O and S, which is substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, C1-6alk, 

C1-4haloalk, -ORa,  

-OC1-4haloalk, 

CN, -C(=O)Rb, -C(=O)ORa, -C(=O)NRaRa, -C(=NRa)NRaRa, -OC(=O)Rb, -OC(=O)NRaRa,  

-OC2-6alkNRaRa, -OC2-6alkORa, -SRa, -S(=O)Rb, -S(=O)2R
b, -S(=O)2NRaRa, -NRaRa, -N(

Ra)C(=O)Rb,  

-N(Ra)C(=O)ORb,-N(Ra)C(=O)NRaRa, -N(Ra)C(=NRa)NRaRa, -N(Ra)S(=O)2R
b, -N(Ra)S(=O)2NR

aRa,  

-NRaC2-6alkNRaRa, -NRaC2-6alkORa, -C1-6alkNRaRa, -C1-6alkORa, -C1-6alkN(Ra)C(=O)Rb,  

-C1-6alkOC(=O)Rb, -C1-6alkC(=O)NRaRa, -C1-6alkC(=O)ORa, and oxo;  

Ra is independently, at each instance, H or Rb; and 

Rb is independently, at each instance, C1-6alk, phenyl, or benzyl, wherein the C1-6alk is 

being substituted by 0, 1, 2 or 3 substituents selected from halo, -

OH, -OC1-4alk, -NH2, -NHC1-4alk,  

-OC(=O)C1-4alk, or -N(C1-4alk)C1-4alk; and the phenyl or benzyl is being substituted by 0, 1, 2 or 

3 substituents selected from halo, C1-4alk, C1-3haloalk, -OH, -OC1-4alk, -NH2, -NHC1-4alk, -

OC(=O)C1-4alk, or -N(C1-4alk)C1-4alk.  

[0007b] In another aspect, the present disclosure refers to a pharmaceutical composition comprising the 

compound according to the disclosure, or the pharmaceutically acceptable salt thereof, and a 

pharmaceutically acceptable diluent or carrier. 

[0007c] In another aspect, the present disclosure refers to a compound in accordance with the disclosure, or 

the pharmaceutical composition according to the disclosure in the preparation of a medicament for treating 

a condition, wherein said condition is cancer selected from the group consisting of (a) a solid or 

hematologically derived tumor selected from cancer of the cancer of the bladder, endometrial, lung 

squamous cell, breast, colon, kidney, liver, lung, small cell lung cancer, esophagus, gall-bladder, brain, head 

and neck, ovary, pancreas, stomach, cervix, thyroid, prostate and skin, (b) a hematopoietic tumor of 

lymphoid lineage selected from leukemia, acute lymphocitic leukemia, acute lymphoblastic leukemia, B- 
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cell lymphoma, T-cell-lymphoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, hairy cell lymphoma 

and Burkett's lymphoma, (c) a hematopoietic tumor of myeloid lineage selected from acute and chronic 

myelogenous leukemias, myelodysplastic syndrome and promyelocytic leukemia (d) a tumor of 

mesenchymal origin selected from fibrosarcoma and rhabdomyosarcoma, (e) a tumor of the central and 

peripheral nervous system selected from astrocytoma, neuroblastoma, glioma and schwannoma, and (f) a 

melanoma, seminoma, teratocarcinoma, osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, 

thyroid follicular cancer or Kaposi's sarcoma. 

[0007d] In another aspect, the present disclosure refers to a use of the compound in accordance with the 

disclosure, or the pharmaceutically acceptable salt thereof, or the composition according to the disclosure 

in the manufacture of a medicament for reducing the size of a solid tumor in a subject. 

[0007e] In another aspect, the present disclosure refers to a use of the compound in accordance with the 

disclosure, or the pharmaceutically acceptable salt thereof, or the composition according to the disclosure 

in the manufacture of a medicament for treating a cell proliferation disorder in a subject. 

[0007f] In another aspect, the present disclosure refers to a compound, or pharmaceutically acceptable salts 

thereof, in accordance with the disclosure, or the pharmaceutically acceptable salt thereof, or the 

composition according to the disclosure for use in therapy. 

 

[0008] The compounds provided by the disclosure have MT-based KIF18A modulatory activity and, in 

particular, KIF18A inhibitory activity.  To this end, the disclosure also provides the use of these compounds, 

as well as pharmaceutically acceptable salts thereof, in the preparation and manufacture of a pharmaceutical 

composition or medicament for therapeutic, prophylactic, acute or chronic treatment of KIF18A mediated 

diseases and disorders, including without limitation, cancer.  Thus, the compounds of the disclosure are 
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useful in the manufacture of anti-cancer medicaments.  The disclosure also provides processes for making 

compounds of Formula I, as well as intermediates useful in such processes. 

[0009] In example 1, the present disclosure provides a compound of Formula (I), A compound of formula 

I: 

(I);  

or any pharmaceutically-acceptable salt thereof, wherein: 

X1 is N or -CR6; 

 R1 is -CN, or a group -Z-R12 wherein Z is -C0-4alk-, -NR11-, -NR11SO2-,  

-SO2NR11-, -NR11-S(=O)(=NH), -S(=O)(=NH)-, -S-, -S(=O)-, -SO2-, C0-4alk-O-, -(C=O)-, -(C=O)NR11-,  

-C=N(OH)-, or -NR11(C=O); or 

the group -Z-R12 is -N=S(=O)-(R12)2 , wherein the two R12 pair can alternatively combine with the 

sulfur atom attached to each of them to form a saturated or partially-saturated 3-, 4-, 5-, or 6-membered 

monocyclic ring containing 0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms selected from O and S; 

R2 is halo or a group –Y-R13, wherein Y is -C0-4alk-, -N(C0-1alk)-C0-4alk-,  

-C(=O)NRaRa(C1-4alk), -O-C0-4alk-, S, S=O, S(=O)2, -SO2NR13, or -S(=O)(=NH)-;  

R3 is H, C1-4alk, or C1-4haloalk; 

 R4 is H, halo, R4a or R4b;  

 R5 is H, halo, C1-8alk, or C1-4haloalk; 

 R6 is H, halo, C1-8alk, C1-4haloalk, -O-C1-8alk, or -O-R6a; wherein R6a is a saturated or partially-

saturated 3-, 4-, 5-, or 6-membered monocyclic ring containing 0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms 

selected from O and S; 

 R7 is H, halo, C1-8alk, or C1-4haloalk; 

 R8 is H, halo, C1-8alk, C1-4haloalk, -OH, -O-R8a, or -O-R8b;  

R9 is H, halo, C1-8alk, or C1-4haloalk;  
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 Rx is selected from the group consisting of , , 

,  and ; 

Each of R10a, R10b, R10c, R10d, R10e, R10f, R10g, R10h, R10i, and R10j is H, halo, R10k, or R10l;  

or alternatively, each of R10a and R10b pair, R10c and R10d pair, R10e and R10f pair, R10g and R10h pair, 

or R10i and R10j pair, independently, can combine with the carbon atom attached to each of them to form a 

saturated or partially-saturated 3-, 4-, 5-, 6-membered monocyclic ring spiro to the Rx ring; wherein said  

3-, 4-, 5-, 6-membered monocyclic ring contains 0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms selected from O 

and S, and further wherein said 3-, 4-, 5-, 6-membered monocyclic ring is substituted by 0, 1, 2 or 3 group(s) 

selected from F, Cl, Br, C1-6alk, C1-4haloalk, -ORa, -OC1-4haloalk, CN, -NRaRa, or oxo;  

 R11 is H, R11a, or R11b; 

 R12 is H, R12a, or R12b; 

 R13 is R13a or R13b; 

 R4a, R8a, R10k, R11a, R12a, and R13a is independently, at each instance, selected from the group 

consisting of  a saturated, partially-saturated or unsaturated 3-, 4-, 5-, 6-, or 7-membered monocyclic or 4-, 

5-, 6-, 7-, 8-, 9-, 10-, 11-, or 12-membered bicyclic ring containing 0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms 

selected from O and S, which is substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, C1-6alk, 

C1-4haloalk, -ORa, -OC1-4haloalk, CN, -C(=O)Rb, -C(=O)ORa, -C(=O)NRaRa,  

-C(=NRa)NRaRa, -OC(=O)Rb, -OC(=O)NRaRa, -OC2-6alkNRaRa, -OC2-6alkORa, -SRa,  

-S(=O)Rb, -S(=O)2Rb, -S(=O)2NRaRa, -NRaRa, -N(Ra)C(=O)Rb, -N(Ra)C(=O)ORb,-N(Ra)C(=O)NRaRa,  

-N(Ra)C(=NRa)NRaRa, -N(Ra)S(=O)2Rb, -N(Ra)S(=O)2NRaRa, -NRaC2-6alkNRaRa, -NRaC2-6alkORa,  

-C1-6alkNRaRa, -C1-6alkORa, -C1-6alkN(Ra)C(=O)Rb, -C1-6alkOC(=O)Rb, -C1-6alkC(=O)NRaRa,  

-C1-6alkC(=O)ORa, R14, and oxo;  

 R4b, R8b, R10l, R11b, R12b, and R13b is independently, at each instance, selected from the group 

consisting of C1-6alk substituted by 0, 1, 2, 3, 4, or 5 group(s) selected from F, Cl, Br, -ORa, -OC1-4haloalk, 

or CN; 

 R14 is independently, at each instance, selected from the group consisting of  a saturated, partially-

saturated or unsaturated 3-, 4-, 5-, 6-, or 7-membered monocyclic or 4-, 5-, 6-, 7-, 8-, 9-, 10-, 11-, or 12-

membered bicyclic ring containing 0, 1, 2 or 3 N atoms and 0 or 1 atoms selected from O and S, which is 

substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, C1-6alk, C1-4haloalk, -ORa,  
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-OC1-4haloalk,CN, -C(=O)Rb, -C(=O)ORa, -C(=O)NRaRa, -C(=NRa)NRaRa, -OC(=O)Rb, -OC(=O)NRaRa,  

-OC2-6alkNRaRa, -OC2-6alkORa, -SRa, -S(=O)Rb, -S(=O)2Rb, -S(=O)2NRaRa, -NRaRa, -N(Ra)C(=O)Rb,  

-N(Ra)C(=O)ORb,-N(Ra)C(=O)NRaRa, -N(Ra)C(=NRa)NRaRa, -N(Ra)S(=O)2Rb, -N(Ra)S(=O)2NRaRa,  

-NRaC2-6alkNRaRa, -NRaC2-6alkORa, -C1-6alkNRaRa, -C1-6alkORa, -C1-6alkN(Ra)C(=O)Rb,  

-C1-6alkOC(=O)Rb, -C1-6alkC(=O)NRaRa, -C1-6alkC(=O)ORa, and oxo;  

 Ra is independently, at each instance, H or Rb; and 

Rb is independently, at each instance, C1-6alk, phenyl, or benzyl, wherein the C1-6alk is being 

substituted by 0, 1, 2 or 3 substituents selected from halo,  

-OH, -OC1-4alk, -NH2, -NHC1-4alk, -OC(=O)C1-4alk, or -N(C1-4alk)C1-4alk; and the phenyl or benzyl is being 

substituted by 0, 1, 2 or 3 substituents selected from halo, C1-4alk, C1-3haloalk,  

-OH, -OC1-4alk, -NH2, -NHC1-4alk, -OC(=O)C1-4alk, or -N(C1-4alk)C1-4alk. 

[0010] In example 2, the present disclosure provides compounds wherein X1 is N; having the formula (Ia): 

(Ia) 

[0011] In example 3, the present disclosure provides compounds wherein X1 is -CR6; having the formula 

(Ib): 

(Ib). 

[0012] In example 4, the present disclosure provides compounds wherein R3 is H or methyl. Preferably, R3 

is H. 

[0013] In example 5, the present disclosure provides compounds wherein each of R10c, R10d, R10e, R10f, R10g, 

R10h, R10i, and R10j is H, halo, C1-6alk, or C1-4haloalk; and each of R10a and R10b pair combine with the carbon 

atom attached to each of them form a saturated 3-, 4-, or 5-membered monocyclic ring spiro to the Rx ring; 

wherein said ring contains 0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms selected from O and S. 
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[0014] In example 6, the present disclosure provides compounds wherein each of R10c, R10d, R10e, R10f, R10g, 

R10h, R10i, and R10j is H, methyl, or ethyl; and each of R10a and R10b pair combine with the carbon atom 

attached to each of them form a cyclopropyl, cyclobutyl, or cyclopentyl ring spiro to the Rx ring.  

[0015] In example 7, the present disclosure provides compounds in accordance with examples 1-6, or 

pharmaceutically acceptable salts thereof, wherein the group is selected from:

. 

[0016] In example 8, the present disclosure provides compounds in accordance with examples 1-7, or 

pharmaceutically acceptable salts thereof, wherein the group is . 

[0017] In example 9, the present disclosure provides compounds in accordance with examples 1-8, or 

pharmaceutically acceptable salts thereof, wherein R1 is -CN, or a group -Z-R12, wherein Z is a bond,  

-NH-, -NHSO2-, -SO2NH-, -S(=O)(=NH)-, -S-, -S(=O)-, -SO2-, -(C=O)-, -(C=O)NH-, or -NH(C=O)-; and 

R12 is selected from:  

(a) H; 

(b) cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, oxiranyl, oxetanyl, tetrahydrofuranyl, 

azetidinyl, imidazolyl, morpholinyl, pyrrolidinyl, piperazinyl,  

, , or 

N

O

; wherein each said ring is substituted by 0, 1, 2 or 3 group(s) 

selected from wherein each ring is substituted by 0, 1, 2 or 3 OH, F, methyl, -CH2OH, -C(=O)OCH3,  

-C(=O)OC(CH3)3, NH2, CN, and oxo; or 
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(c) C1-6alk substituted by 0, 1, 2 or 3 OH, F, -C(=O)OCH3, -NH2, -NH(CH3), or  

-N(CH3)2. 

[0018] In example 10, the present disclosure provides compounds in accordance with examples 1-9, or 

pharmaceutically acceptable salts thereof, wherein R1 is -CN, or a group -Z-R12, wherein Z is absent, -NH-

, -NHSO2-, -SO2NH-, -S(=O)(=NH)-, -S-, -S(=O)-, -SO2-, -(C=O)-, -(C=O)NH-, or -NH(C=O)-; and  

(a) R12 is H; 

(b) R12 is oxetanyl, cyclopropyl; or 

(c) R12 is C1-6alk substituted by 0, 1, 2 or 3 OH group(s). 

[0019] In example 11, the present disclosure provides compounds in accordance with examples 1-10, or 

pharmaceutically acceptable salts thereof, wherein the group -Z-R12 is -N=S(=O)-(R12)2 , wherein the two 

R12 pair can alternatively combine with the sulfur atom attached to each of them to form a saturated or 

partially-saturated 3-, 4-, 5-, or 6-membered monocyclic ring containing 0, 1, 2 or 3 N atoms and 0, 1, or 2 

atoms selected from O and S; which is selected from: 

, , or . 

[0020] In example 12, the present disclosure provides compounds in accordance with examples 1-11, or 

pharmaceutically acceptable salts thereof, wherein R1 is a group -Z-R12, wherein Z is -NHSO2- or  

-SO2NH-; and R12 is oxetanyl, cyclopropyl, or R12 is C1-6alk substituted by 0, 1, 2 or 3 OH group(s). 

[0021] In example 13, the present disclosure provides compounds in accordance with examples 1-12, or 

pharmaceutically acceptable salts thereof, wherein R1 is a group -Z-R12, wherein Z is -NHSO2- and R12 is –

CH2-CH2-OH. 

[0022] In example 14, the present disclosure provides compounds in accordance with examples 1-13, or 

pharmaceutically acceptable salts thereof, wherein R2 is halo or a group –Y-R13, wherein Y is a bond, -NH-

, -NH-(CH2)0-4-, or -O-(CH2)0-4; and R13 is a saturated, partially-saturated or unsaturated 3-, 4-, 5-, 6-, or 7-

membered monocyclic or 4-, 5-, 6-, 7-, 8-, 9-, 10-, 11-, or 12-membered bicyclic ring containing 0, 1, 2 or 

3 N atoms and 0 or 1 atoms selected from O and S, which is substituted by 0, 1, 2 or 3 group(s) selected 

from F, Cl, Br, C1-6alk, C1-4haloalk, -OH, -OC1-4haloalk, CN, R14, and oxo; or 

R13 is C1-6alk substituted by 0, 1, 2, 3, 4, or 5 group(s) selected from F, Cl, Br, -OH, -OC1-4haloalk, or CN. 

[0023] In example 15, the present disclosure provides compounds in accordance with examples 1-14, or 

pharmaceutically acceptable salts thereof, wherein R2 is a saturated 5- or 6-membered monocyclic ring 

wherein each said ring contains 0, 1, or 2 N atoms and 0 or 1 O atom, and wherein each said ring is 

substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, C1-6alk, C1-4haloalk, -OH, -OC1-4haloalk, CN, 

R14, and oxo. 

[0024] In example 16, the present disclosure provides compounds in accordance with examples 1-15, or 

pharmaceutically acceptable salts thereof, wherein R2 is (a) halo; (b) a group –Y-R13, wherein Y is a bond; 
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and R13 is morpholinyl, piperidinyl, azetidinyl, pyrrolidinyl, cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohexyl, piperazinyl, tetrahydrofuranyl,  

 
 

; wherein each said ring 

is substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, methyl, CF3, -OH, -OCHF2, CN, and oxo; or 

(c) a group –Y-R13, wherein Y is NH, -O-, -O-(CH2)-, -O-(CH2)-(CH2)-, or  

-O-(CH2)-(CH2)-(CH2)-, and wherein R13 is ; ; ; or R13 is C1-6alk substituted by 0, 

1, 2, 3, 4, or 5 group(s) selected from F, Cl, Br, methyl, CF3, -OH, or CN. 

[0025] In example 17, the present disclosure provides compounds in accordance with examples 1-16, or 

pharmaceutically acceptable salts thereof, wherein R2 is morpholinyl or piperidinyl substituted by 0, 1, 2 or 

3 group(s) selected from F, Cl, Br, methyl, CF3, -OH, -OCHF2, CN, or oxo 

[0026] In example 18, the present disclosure provides compounds in accordance with examples 1-17, or 

pharmaceutically acceptable salts thereof, wherein R2 is morpholinyl substituted by 1, 2 or 3 methyl 

group(s). 

[0027] In example 19, the present disclosure provides compounds in accordance with examples 1-18, or 

pharmaceutically acceptable salts thereof, wherein R2 is piperidinyl substituted by 1, 2 or 3 fluoro group(s). 

[0028] In example 20, the present disclosure provides compounds in accordance with examples 1-19, or 

pharmaceutically acceptable salts thereof, wherein R2 is 
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[0029] In example 21, the present disclosure provides compounds in accordance with examples 1-20, or 

pharmaceutically acceptable salts thereof, wherein Z is a bond, -NH-,  

-NHSO2-, -SO2NH-, -N=S(=O)<(Ra)2 (wherein each R11 is independently selected from the group consisting 

of H, methyl, or isopropyl), -S(=O)(=NH)-, -S-, -S(=O)-, -SO2-, -(C=O)-, -(C=O)NH-, or -NH(C=O)-. 

[0030] In example 22, the present disclosure provides compounds in accordance with examples 1-21, or 

pharmaceutically acceptable salts thereof, wherein R12 is selected from (a) H; (b) C1-6alk substituted by 0, 

1, 2 or 3 group(s) selected from F, Cl, Br, -OH, -OCH3, or cyclopropyl; or (c) a saturated, partially-saturated 

or unsaturated 3-, 4-, 5-, 6-, or 7-membered monocyclic ring containing 0, 1, 2 or 3 N atoms and 0 or 1 

atoms selected from O and S, which is substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, C1-6alk, 

C1-4haloalk, -C1-6alkOH, -OH, -OCH3, -NH2, or oxo. 

[0031] In example 23, the present disclosure provides compounds in accordance with examples 1-22, or 

pharmaceutically acceptable salts thereof, wherein R12 is selected from cyclopropyl, cyclobutyl, 

cyclopentyl, oxetanyl, azetidinyl, tetrahydrofuranyl, or 1,3,4-oxathiazinanyl. 

[0032] In example 24, the present disclosure provides compounds in accordance with examples 1-23, or 

pharmaceutically acceptable salts thereof, wherein R4 is selected from (a) H; (b) C1-6alk substituted by 0, 1, 

2 or 3 OH group(s); or (c) cyclopropyl.  

[0033] In example 25, the present disclosure provides compounds in accordance with examples 1-24, or 

pharmaceutically acceptable salts thereof, wherein R4 is methyl.  

[0034] In example 26, the present disclosure provides compounds in accordance with examples 1-25, or 

pharmaceutically acceptable salts thereof, wherein R5 is H. 

[0035] In example 27, the present disclosure provides compounds in accordance with examples 1-26, or 

pharmaceutically acceptable salts thereof, wherein R6 is H or F. 

[0036] In example 28, the present disclosure provides compounds in accordance with examples 1-27, or 

pharmaceutically acceptable salts thereof, wherein R7 is H or F. 

[0037] In example 29, the present disclosure provides compounds in accordance with examples 1-28, or 

pharmaceutically acceptable salts thereof, wherein R8 is H. 

[0038] In example 30, the present disclosure provides compounds in accordance with examples 1-29, or 

pharmaceutically acceptable salts thereof, wherein R9 is H. 

[0039] In example 31, the present disclosure provides a compound, or pharmaceutically acceptable salts 

thereof, selected from: 
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Ex. # Chemical Structure Name 

1 

 

N-(2-((1-Hydroxy-2-methylpropan-2-
yl)amino)-6-methylpyrimidin-4-yl)-4-

(methylsulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

1-7 

 

N-(2-((1-Hydroxy-2-methylpropan-2-
yl)amino)-6-methylpyrimidin-4-yl)-4-
(N-(3-methyloxetan-3-yl)sulfamoyl)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamide 

2 

 

N-(2-(2-Hydroxypropan-2-
yl)pyrimidin-4-yl)-4-(N-(3-
methyloxetan-3-yl)sulfamoyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

2-4 

 

N-(2-(4,4-Difluoropiperidin-1-
yl)pyridin-4-yl)-4-(N-(3-methyloxetan-
3-yl)sulfamoyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

2-8 

 

N-(2-(4,4-Difluoropiperidin-1-yl)-6-
methylpyrimidin-4-yl)-4-((1-
methylcyclopropane)-1-sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamide 

3 

 

(R)-4-((2-Hydroxyethyl)sulfonamido)-
N-(6-methyl-2-(2-

methylmorpholino)pyrimidin-4-yl)-2-
(6-azaspiro[2.5]octan-6-yl)benzamide 

4 

 

N-(2-(4,4-Difluoropiperidin-1-yl)-6-
methylpyrimidin-4-yl)-4-((2-
hydroxyethyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 
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Ex. # Chemical Structure Name 

5-1 

 

(R)-N-(2-(4,4-Difluoropiperidin-1-yl)-
6-methylpyrimidin-4-yl)-4-((2-
hydroxy-1-methylethyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamide 

5-2 

 

(S)-N-(2-(4,4-Difluoropiperidin-1-yl)-
6-methylpyrimidin-4-yl)-4-((2-
hydroxy-1-methylethyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamide 

6-7 

 

N-(2-(4,4-Difluoropiperidin-1-yl)-6-
methylpyrimidin-4-yl)-4-
(ethylsulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

7 

 

N-(2-(3,3-Difluoroazetidin-1-yl)-6-
methylpyrimidin-4-yl)-4-((2-
hydroxyethyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

8-1 
O

N
H

F

N
H

N

NN

F
F

N

S
O O

OH

 

(R)-N-(2-(4,4-Difluoropiperidin-1-yl)-
6-methylpyrimidin-4-yl)-5-fluoro-4-
((2-hydroxy-1-
methylethyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

8-2 

 

(S)-N-(2-(4,4-Difluoropiperidin-1-yl)-
6-methylpyrimidin-4-yl)-5-fluoro-4-
((2-hydroxy-1-
methylethyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

10-1 

 

(R)-N-(2-(3,3-Difluoroazetidin-1-yl)-6-
methylpyrimidin-4-yl)-4-((2-
hydroxypropyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 
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Ex. # Chemical Structure Name 

10-2 

 

(S)-N-(2-(3,3-Difluoroazetidin-1-yl)-6-
methylpyrimidin-4-yl)-4-((2-
hydroxypropyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

12 

 

N-(2-(4,4-difluoropiperidin-1-yl)-6-
methylpyrimidin-4-yl)-4-((2-
hydroxyethyl)sulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

13-1 

 

(S)-N-(2-(4,4-Difluoropiperidin-1-
yl)-6-methylpyrimidin-4-yl)-4-((1-
hydroxypropan-2-yl)sulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

13-2 

 

(R)-N-(2-(4,4-Difluoropiperidin-1-
yl)-6-methylpyrimidin-4-yl)-4-((1-
hydroxypropan-2-yl)sulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

14 

 

N-(2-(4,4-Difluoropiperidin-1-yl)-6-
methylpyrimidin-4-yl)-4-((1-hydroxy-
2-methylpropan-2-yl)sulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

15 

 

N-(2-(4,4-Difluorocyclohexyl)-6-
methylpyrimidin-4-yl)-4-((2-

hydroxyethyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

16-1 

 

(R)-N-(2-(4,4-Difluoropiperidin-1-yl)-
6-methylpyrimidin-4-yl)-4-((2-fluoro-
1-(hydroxymethyl)ethyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamide 
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Ex. # Chemical Structure Name 

16-2 

 

(S)-N-(2-(4,4-Difluoropiperidin-1-yl)-
6-methylpyrimidin-4-yl)-4-((2-fluoro-
1-(hydroxymethyl)ethyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamide 

17 

 

N-(2-(4,4-Difluoropiperidin-1-
yl)pyridin-4-yl)-4-(N-(2-
hydroxyethyl)sulfamoyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

18-1 

 

 2-(6-Azaspiro[2.5]octan-6-yl)-4-(R-
cyclopropylsulfonimidoyl)-N-(2-(4,4-
difluoro-1-piperidinyl)-6-methyl-4-
pyrimidinyl)benzamide 

18-2 

 

2-(6-Azaspiro[2.5]octan-6-yl)-4-(S-
cyclopropylsulfonimidoyl)-N-(2-(4,4-
difluoro-1-piperidinyl)-6-methyl-4-
pyrimidinyl)benzamide 

20 

 

(N1-(2-(4,4-Difluoropiperidin-1-yl)-6-
methylpyrimidin-4-yl)-2-(6-

azaspiro[2.5]octan-6-
yl)terephthalamide 

21 

 

4-(Azetidin-3-ylsulfonyl)-N-(2-
(4,4-difluoropiperidin-1-yl)-6-
methylpyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 
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Ex. # Chemical Structure Name 

22 

 

N-(2-(4,4-Difluoropiperidin-1-yl)-6-
methylpyrimidin-4-yl)-4-((1-
methylazetidin-3-yl)sulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamide 

or any pharmaceutically-acceptable salt thereof.  

[0040] In sub-example 31a, the present disclosure provides N-(2-((1-Hydroxy-2-methylpropan-2-

yl)amino)-6-methylpyrimidin-4-yl)-4-(methylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0041] In sub-example 31b, the present disclosure provides N-(2-((1-Hydroxy-2-methylpropan-2-

yl)amino)-6-methylpyrimidin-4-yl)-4-(N-(3-methyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 

[0042] In sub-example 31c, the present disclosure provides N-(2-(2-Hydroxypropan-2-yl)pyrimidin-4-yl)-

4-(N-(3-methyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the pharmaceutically 

acceptable salt thereof. 

[0043] In sub-example 31d, the present disclosure provides N-(2-(4,4-Difluoropiperidin-1-yl)pyridin-4-

yl)-4-(N-(3-methyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0044] In sub-example 31e, the present disclosure provides N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((1-methylcyclopropane)-1-sulfonamido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 

[0045] In sub-example 31f, the present disclosure provides (R)-4-((2-Hydroxyethyl)sulfonamido)-N-(6-

methyl-2-(2-methylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0046] In sub-example 31g, the present disclosure provides N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-hydroxyethyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0047] In sub-example 31h, the present disclosure provides (R)-N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-hydroxy-1-methylethyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 

[0048] In sub-example 31i, the present disclosure provides (S)-N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-hydroxy-1-methylethyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 

[0049] In sub-example 31j, the present disclosure provides N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-(ethylsulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 
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[0050] In sub-example 31k, the present disclosure provides N-(2-(3,3-Difluoroazetidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-hydroxyethyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0051] In sub-example 31l, the present disclosure provides (R)-N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-5-fluoro-4-((2-hydroxy-1-methylethyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 

[0052] In sub-example 31m, the present disclosure provides (S)-N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-5-fluoro-4-((2-hydroxy-1-methylethyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 

[0053] In sub-example 31n, the present disclosure provides (R)-N-(2-(3,3-Difluoroazetidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0054] In sub-example 31o, the present disclosure provides (S)-N-(2-(3,3-Difluoroazetidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0055] In sub-example 31p, the present disclosure provides N-(2-(4,4-difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-hydroxyethyl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0056] In sub-example 31q, the present disclosure provides (S)-N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((1-hydroxypropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 

[0057] In sub-example 31r, the present disclosure provides (R)-N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((1-hydroxypropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 

[0058] In sub-example 31s, the present disclosure provides N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((1-hydroxy-2-methylpropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 

[0059] In sub-example 31t, the present disclosure provides N-(2-(4,4-Difluorocyclohexyl)-6-

methylpyrimidin-4-yl)-4-((2-hydroxyethyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0060] In sub-example 31u, the present disclosure provides (R)-N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-fluoro-1-(hydroxymethyl)ethyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 

[0061] In sub-example 31v, the present disclosure provides (S)-N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-fluoro-1-(hydroxymethyl)ethyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide, or the pharmaceutically acceptable salt thereof. 
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[0062] In sub-example 31w, the present disclosure provides N-(2-(4,4-Difluoropiperidin-1-yl)pyridin-4-

yl)-4-(N-(2-hydroxyethyl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the pharmaceutically 

acceptable salt thereof. 

[0063]  In sub-example 31x, the present disclosure provides 2-(6-Azaspiro[2.5]octan-6-yl)-4-(R-

cyclopropylsulfonimidoyl)-N-(2-(4,4-difluoro-1-piperidinyl)-6-methyl-4-pyrimidinyl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0064] In sub-example 31y, the present disclosure provides 2-(6-Azaspiro[2.5]octan-6-yl)-4-(S-

cyclopropylsulfonimidoyl)-N-(2-(4,4-difluoro-1-piperidinyl)-6-methyl-4-pyrimidinyl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0065] In sub-example 31z, the present disclosure provides (N1-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)terephthalamide, or the pharmaceutically acceptable 

salt thereof. 

[0066] In sub-example 31aa, the present disclosure provides 4-(Azetidin-3-ylsulfonyl)-N-(2-(4,4-

difluoropiperidin-1-yl)-6-methylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0067] In sub-example 31ab, the present disclosure provides N-(2-(4,4-Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((1-methylazetidin-3-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamide, or the 

pharmaceutically acceptable salt thereof. 

[0068] In example 32, the present disclosure provides pharmaceutical compositions comprising a 

compound, or pharmaceutically acceptable salts thereof, in accordance with any one of examples 1 to 31, 

and a pharmaceutically acceptable diluent or carrier.   

[0069] In example 33, the present disclosure provides a method of treating a condition that may be treated 

with KIF18a inhibitors, the method comprising administering to a patient in need thereof a therapeutically 

effective amount of the compound in accordance with examples 1 to 31, or the composition according to 

example 31. 

[0070] In example 34, the present disclosure provides the method of example 33, wherein said condition is 

cancer selected from the group consisting of (a) a solid or hematologically derived tumor selected from 

cancer of the cancer of the bladder, endometrial, lung squamous cell, breast, colon, kidney, liver, lung, small 

cell lung cancer, esophagus, gall-bladder, brain, head and neck, ovary, pancreas, stomach, cervix, thyroid, 

prostate and skin, (b) a hematopoietic tumor of lymphoid lineage selected from leukemia, acute lymphocitic 

leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T-cell-lymphoma, Hodgkin's lymphoma, non-

Hodgkin's lymphoma, hairy cell lymphoma and Burkett's lymphoma, (c) a hematopoietic tumor of myeloid 

lineage selected from acute and chronic myelogenous leukemias, myelodysplastic syndrome and 

promyelocytic leukemia (d) a tumor of mesenchymal origin selected from fibrosarcoma and 

rhabdomyosarcoma, (e) a tumor of the central and peripheral nervous system selected from astrocytoma, 

neuroblastoma, glioma and schwannoma, or (f) a melanoma, seminoma, teratocarcinoma, osteosarcoma, 

xenoderoma pigmentosum, keratoctanthoma, thyroid follicular cancer or Kaposi's sarcoma.  
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[0071] In a sub-example 34a, the present disclosure provides the method of example 33, wherein said 

condition is cancer selected from the group consisting of melanoma, prostate cancer, cervical cancer, breast 

cancer, colon cancer, sarcoma, or leukemia. See: Zhang C. et. al., “Kif18A is involved in human breast 

carcinogenesis”, Carcinogenesis, 2010 Sep;31(9):1676-84. doi: 10.1093/carcin/bgq134. Epub 2010 Jul 1. 

See also: (1) https://www.proteinatlas.org/ENSG00000121621-KIF18A/pathology; (2) Nagahara, M. et. al., 

“Kinesin 18A expression: clinical relevance to colorectal cancer progression”, Int. J. Cancer: 129, 2543–

2552 (2011) VC 2011 UIC; and (3) Yu, Y. et. al., “The Role of Kinesin Family Proteins in Tumorigenesis 

and Progression - Potential Biomarkers and Molecular Targets for Cancer Therapy”, Cancer 

2010;116:5150–60. VC 2010 American Cancer Society. In a sub-example 34b, the present disclosure 

provides the method of example 33, wherein said condition is any one of the cancer specified in examples 

(a), (b), (c), (d), (e), or (f). 

[0072] In example 35, the present disclosure provides a method of reducing the size of a solid tumor in a 

subject, the method comprising administering to the subject in need thereof a therapeutically effective 

amount of the compound in accordance with any one of examples 1 to 31, or the composition according to 

example 32. 

[0073] In example 36, the present disclosure provides a method of treating a cell proliferation disorder in a 

subject, the method comprising administering to the subject in need thereof a therapeutically effective 

amount of the compound in accordance with any one of examples 1 to 31, or the composition according to 

example 32. 

[0074] In example 37, the present disclosure provides a method of inhibiting KIF18A in a cell, comprising 

contacting the cell with a compound, or pharmaceutically acceptable salts thereof, in accordance with any 

one of examples 1 to 31, or the composition according to example 32. 

[0075] In example 38, the disclosure provides use of the compound or the pharmaceutically acceptable salt 

of said compound according to any one of examples 1 to 31, or the pharmaceutical composition according 

to example 32, in the preparation of a medicament for treating a condition that may be treated with KIF18a 

inhibitors.   

[0076] In example 39, the disclosure provides use of examples 38, wherein the condition is cancer selected 

from the group consisting of (a) a solid or hematologically derived tumor selected from cancer of the cancer 

of the bladder, endometrial, lung squamous cell, breast, colon, kidney, liver, lung, small cell lung cancer, 

esophagus, gall-bladder, brain, head and neck, ovary, pancreas, stomach, cervix, thyroid, prostate and skin, 

(b) a hematopoietic tumor of lymphoid lineage selected from leukemia, acute lymphocitic leukemia, acute 

lymphoblastic leukemia, B-cell lymphoma, T-cell-lymphoma, Hodgkin's lymphoma, non-Hodgkin's 

lymphoma, hairy cell lymphoma and Burkett's lymphoma, (c) a hematopoietic tumor of myeloid lineage 

selected from acute and chronic myelogenous leukemias, myelodysplastic syndrome and promyelocytic 

leukemia (d) a tumor of mesenchymal origin selected from fibrosarcoma and rhabdomyosarcoma, (e) a 

tumor of the central and peripheral nervous system selected from astrocytoma, neuroblastoma, glioma and 
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schwannoma, or (f) a melanoma, seminoma, teratocarcinoma, osteosarcoma, xenoderoma pigmentosum, 

keratoctanthoma, thyroid follicular cancer or Kaposi's sarcoma.  

[0077] In a sub-example 39a, the present disclosure provides the use of example 33, wherein said condition 

is any one of the cancer specified in examples (a), (b), (c), (d), (e), or (f). 

[0078] In example 40, the disclosure provides use of the compound or the pharmaceutically acceptable salt 

of said compound according to any one of examples 1 to 31, or the pharmaceutical composition according 

to example 32, in the preparation of a medicament for reducing the size of a solid tumor in a subject. 

[0079] In example 41, the disclosure provides use of the compound or the pharmaceutically acceptable salt 

of said compound according to any one of examples 1 to 31, or the pharmaceutical composition according 

to example 32, in the preparation of a medicament for treating a cell proliferation disorder in a subject. 

[0080] In example 42, the disclosure provides use of the compound or the pharmaceutically acceptable salt 

of said compound according to any one of examples 1 to 31, or the pharmaceutical composition according 

to example 32, in the preparation of a medicament for inhibiting KIF18A in a cell. 

[0081] In example 43, the disclosure provides a method of preparing a compound of Formula (I) as 

described herein.  

[0082] In example 44, the disclosure provides an intermediate compound used in the method of preparing a 

compound of Formula (I) as described herein. 

[0083] It is to be understood that the above reference to any example is intended to include any and all its 

sub-example thereof. For example, reference to example 31 includes reference to sub-examples 31a-31ab. 

[0084] The present disclosure includes all pharmaceutically acceptable isotopically-labelled compounds of 

the present disclosure wherein one or more atoms are replaced by atoms having the same atomic number, 

but an atomic mass or mass number different from the atomic mass or mass number which predominates in 

nature. 

[0085] Examples of isotopes suitable for inclusion in the compounds of the disclosure include, but are not 

limited to, isotopes of hydrogen, such as 2H and 3H, carbon, such as 11C, 13C and 14C, chlorine, such as 38Cl, 

fluorine, such as 18F, iodine, such as 123I and 125I, nitrogen, such as 13N and 15N, oxygen, such as 15O, 17O 

and 18O, phosphorus, such as 32P, and sulphur, such as 35S.  

[0086] Certain isotopically-labelled compounds of the present disclosure, for example, those incorporating 

a radioactive isotope, are useful in drug and/or substrate tissue distribution studies. The radioactive isotopes 

tritium, i.e. 3H, and carbon-14, i.e. 14C, are particularly useful for this purpose in view of their ease of 

incorporation and ready means of detection. 

[0087] Substitution with heavier isotopes such as deuterium, i.e. 2H, may afford certain therapeutic 

advantages resulting from greater metabolic stability, for example, increased in vivo half-life or reduced 

dosage requirements, and hence may be preferred in some circumstances.  

[0088] Substitution with positron emitting isotopes, such as 11C, 18F, 15O and 13N, can be useful in Positron 

Emission Topography (PET) studies for examining substrate receptor occupancy.  
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[0089] Isotopically-labeled compounds of the present disclosure can generally be prepared by 

conventional techniques known to those skilled in the art or by processes analogous to those described in 

the accompanying Examples and Preparations using an appropriate isotopically-labeled reagent in place of 

the non-labeled reagent previously employed.  

[0090] Pharmaceutically acceptable solvates in accordance with the disclosure include those wherein the 

solvent of crystallization may be isotopically substituted, e.g. D2O, d6-acetone, d6-DMSO.  

[0091] Specific examples of the present disclosure include the compounds exemplified in the Examples 

below and their pharmaceutically acceptable salts, complexes, solvates, polymorphs, stereoisomers, 

metabolites, prodrugs, and other derivatives thereof. 

[0092] Unless otherwise specified, the following definitions apply to terms found in the specification and 

claims: 

[0093] “C-alk” means an alkyl group comprising a minimum of  and a maximum of  carbon atoms in 

a branched or linear relationship or any combination of the three, wherein  and  represent integers.  The 

alkyl groups described in this section may also contain one or two double or triple bonds.  A designation 

of C0alk indicates a direct bond.  Examples of C1-6alkyl include, but are not limited to the following: 

. 

[0094] "Benzo group", alone or in combination, means the divalent radical C4H4=, one representation of 

which is -CH=CH-CH=CH-, that when vicinally attached to another ring forms a benzene-like ring--for 

example tetrahydronaphthylene, indole and the like. 

[0095] The terms “oxo” and “thioxo” represent the groups =O (as in carbonyl) and =S (as in 

thiocarbonyl), respectively. 

[0096] “Halo” or “halogen” means a halogen atom selected from F, Cl, Br and I. 

[0097] “C-haloalk” means an alk group, as described above, wherein any number --at least one-- of the 

hydrogen atoms attached to the alk chain are replaced by F, Cl, Br or I. 

[0098] The group N(Ra)Ra and the like include substituents where the two Ra groups together form a ring, 

optionally including a N, O or S atom, and include groups such as: 

 

N

Ra

N NRa

Ra

N O

Ra

N
Ra

. 

[0099] The group N(C-alk) C-alk, wherein  and   are as defined above, include substituents where 

the two C-alk groups together form a ring, optionally including a N, O or S atom, and include groups 

such as:

N N NH N O NN NC1-4alk

. 
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[0100] “Bicyclic ring” means a group that features two joined rings. A bicyclic ring can be carbocyclic 

(all of the ring atoms are carbons), or heterocyclic (the rings atoms consist, for example, 1, 2 or 3 

heteroatoms, such as N, O, or S, in addition to carbon atoms). The two rings can both be aliphatic 

(e.g. decalin and norbornane), or can be aromatic (e.g.naphthalene), or a combination of aliphatic and 

aromatic (e.g. tetralin). Bicyclic rings include (a) spirocyclic compounds, wherein the two rings share only 

one single atom, the spiro atom, which is usually a quaternary carbon. Examples of spirocyclic compound 

include, but are not limited to: 

, , , , ,  ; 

[0101] (b) fused bicyclic compounds, wherein two rings share two adjacent atoms. In other words, the 

rings share one covalent bond, i.e. the bridgehead atoms are directly connected (e.g. α-

thujene and decalin). Examples of fused bicyclic rings include, but are not limited to: 

N

N

S

N

N

N N

N

N

N

N

O

N

S

N

N
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N
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[0102] ; and (c) bridged bicyclic compounds, wherein the two rings share three or more atoms, separating 

the two bridgehead atoms by a bridge containing at least one atom. For example, norbornane, also known 

as bicyclo[2.2.1]heptane, can be thought of as a pair of cyclopentane rings each sharing three of their five 

carbon atoms. Examples of bridged bicyclic rings include, but are not limited to:  

, , , , , , , or . 

[0103] “Carbocycle” or “Carbocyclic” means a ring comprising by itself or in combination with other 

terms, represents, unless otherwise stated, cyclic version of “C-alk”.  Examples of carbocycle include 

cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-cyclohexenyl, cycloheptyl, cyclobutylene, cyclohexylene and 

the like.   

[0104] “Heterocycle” or “Heterocyclic” means a ring comprising at least one carbon atom and at least one 

other atom selected from N, O and S.  Examples of heterocycles that may be found in the claims include, 

but are not limited to, the following: 

O S N
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and N . 

[0105] "Pharmaceutically-acceptable salt" means a salt prepared by conventional means, and are well 

known by those skilled in the art.  The "pharmacologically acceptable salts" include basic salts of 

inorganic and organic acids, including but not limited to hydrochloric acid, hydrobromic acid, sulfuric 

acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid, malic acid, acetic acid, oxalic acid, 

tartaric acid, citric acid, lactic acid, fumaric acid, succinic acid, maleic acid, salicylic acid, benzoic acid, 

phenylacetic acid, mandelic acid and the like.  When compounds of the disclosure include an acidic 

function such as a carboxy group, then suitable pharmaceutically acceptable cation pairs for the carboxy 

group are well known to those skilled in the art and include alkaline, alkaline earth, ammonium, 

quaternary ammonium cations and the like.  For additional examples of "pharmacologically acceptable 

salts," see infra and Berge et al., J. Pharm. Sci. 66:1 (1977). 

[0106] “Saturated, partially-saturated or unsaturated” includes substituents saturated with hydrogens, 

substituents completely unsaturated with hydrogens and substituents partially saturated with hydrogens. 

[0107] "Leaving group" generally refers to groups readily displaceable by a nucleophile, such as an amine, 

a thiol or an alcohol nucleophile.  Such leaving groups are well known in the art.  Examples of such 

leaving groups include, but are not limited to, N-hydroxysuccinimide, N-hydroxybenzotriazole, halides, 

triflates, tosylates and the like.  Preferred leaving groups are indicated herein where appropriate. 

[0108] "Protecting group" generally refers to groups well known in the art which are used to prevent 

selected reactive groups, such as carboxy, amino, hydroxy, mercapto and the like, from undergoing 

undesired reactions, such as nucleophilic, electrophilic, oxidation, reduction and the like.  Preferred 

protecting groups are indicated herein where appropriate.  Examples of amino protecting groups include, 

but are not limited to, aralkyl, substituted aralkyl, cycloalkenylalkyl and substituted cycloalkenyl alkyl, 

allyl, substituted allyl, acyl, alkoxycarbonyl, aralkoxycarbonyl, silyl and the like.  Examples of aralkyl 
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include, but are not limited to, benzyl, ortho-methylbenzyl, trityl and benzhydryl, which can be optionally 

substituted with halogen, alkyl, alkoxy, hydroxy, nitro, acylamino, acyl and the like, and salts, such as 

phosphonium and ammonium salts.  Examples of aryl groups include phenyl, naphthyl, indanyl, 

anthracenyl, 9-(9-phenylfluorenyl), phenanthrenyl, durenyl and the like.  Examples of cycloalkenylalkyl 

or substituted cycloalkylenylalkyl radicals, preferably have 6-10 carbon atoms, include, but are not limited 

to, cyclohexenyl methyl and the like.  Suitable acyl, alkoxycarbonyl and aralkoxycarbonyl groups include 

benzyloxycarbonyl, t-butoxycarbonyl, iso-butoxycarbonyl, benzoyl, substituted benzoyl, butyryl, acetyl, 

trifluoroacetyl, trichloro acetyl, phthaloyl and the like.  A mixture of protecting groups can be used to 

protect the same amino group, such as a primary amino group can be protected by both an aralkyl group 

and an aralkoxycarbonyl group.  Amino protecting groups can also form a heterocyclic ring with the 

nitrogen to which they are attached, for example, 1,2-bis(methylene)benzene, phthalimidyl, succinimidyl, 

maleimidyl and the like and where these heterocyclic groups can further include adjoining aryl and 

cycloalkyl rings.  In addition, the heterocyclic groups can be mono-, di- or tri-substituted, such as 

nitrophthalimidyl.  Amino groups may also be protected against undesired reactions, such as oxidation, 

through the formation of an addition salt, such as hydrochloride, toluenesulfonic acid, trifluoroacetic acid 

and the like.  Many of the amino protecting groups are also suitable for protecting carboxy, hydroxy and 

mercapto groups.  For example, aralkyl groups.  Alkyl groups are also suitable groups for protecting 

hydroxy and mercapto groups, such as tert-butyl. 

[0109] Silyl protecting groups are silicon atoms optionally substituted by one or more alkyl, aryl and 

aralkyl groups.  Suitable silyl protecting groups include, but are not limited to, trimethylsilyl, triethylsilyl, 

triisopropylsilyl, tert-butyldimethylsilyl, dimethylphenylsilyl, 1,2-bis(dimethylsilyl)benzene, 

1,2-bis(dimethylsilyl)ethane and diphenylmethylsilyl.  Silylation of an amino groups provide mono- or di-

silylamino groups.  Silylation of aminoalcohol compounds can lead to a N,N,O-trisilyl derivative.  

Removal of the silyl function from a silyl ether function is readily accomplished by treatment with, for 

example, a metal hydroxide or ammonium fluoride reagent, either as a discrete reaction step or in situ 

during a reaction with the alcohol group.  Suitable silylating agents are, for example, trimethylsilyl 

chloride, tert-butyl-dimethylsilyl chloride, phenyldimethylsilyl chloride, diphenylmethyl silyl chloride or 

their combination products with imidazole or DMF.  Methods for silylation of amines and removal of silyl 

protecting groups are well known to those skilled in the art.  Methods of preparation of these amine 

derivatives from corresponding amino acids, amino acid amides or amino acid esters are also well known 

to those skilled in the art of organic chemistry including amino acid/amino acid ester or aminoalcohol 

chemistry.   

[0110] Protecting groups are removed under conditions which will not affect the remaining portion of the 

molecule.  These methods are well known in the art and include acid hydrolysis, hydrogenolysis and the 

like.  A preferred method involves removal of a protecting group, such as removal of a benzyloxycarbonyl 

group by hydrogenolysis utilizing palladium on carbon in a suitable solvent system such as an alcohol, 

acetic acid, and the like or mixtures thereof.  A t-butoxycarbonyl protecting group can be removed 
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utilizing an inorganic or organic acid, such as HCl or trifluoroacetic acid, in a suitable solvent system, 

such as dioxane or methylene chloride.  The resulting amino salt can readily be neutralized to yield the 

free amine.  Carboxy protecting group, such as methyl, ethyl, benzyl, tert-butyl, 4-methoxyphenylmethyl 

and the like, can be removed under hydrolysis and hydrogenolysis conditions well known to those skilled 

in the art. 

[0111] It should be noted that compounds of the disclosure may contain groups that may exist in 

tautomeric forms, such as cyclic and acyclic amidine and guanidine groups, heteroatom substituted 

heteroaryl groups (Y' = O, S, NR), and the like, which are illustrated in the following examples: 

R

NR'

NHR" R

NHR'

NR"

RHN

NR'

NHR" RN

NHR'

NHR"

RHN

NHR'

NR"

N

Y'-H

NH

Y'

Y'

Y'H

Y'

Y'

Y'

Y'

R R'

OH O

R R'

O O

R R'

O OH

 

[0112] and though one form is named, described, displayed and/or claimed herein, all the tautomeric 

forms are intended to be inherently included in such name, description, display and/or claim. 

[0113] Prodrugs of the compounds of this disclosure are also contemplated by this disclosure.  A prodrug 

is an active or inactive compound that is modified chemically through in vivo physiological action, such 

as hydrolysis, metabolism and the like, into a compound of this disclosure following administration of the 

prodrug to a patient.  The suitability and techniques involved in making and using prodrugs are well 

known by those skilled in the art.  For a general discussion of prodrugs involving esters see Svensson and 

Tunek Drug Metabolism Reviews 165 (1988) and Bundgaard Design of Prodrugs, Elsevier (1985).  

Examples of a masked carboxylate anion include a variety of esters, such as alkyl (for example, methyl, 

ethyl), cycloalkyl (for example, cyclohexyl), aralkyl (for example, benzyl, p-methoxybenzyl), and 

alkylcarbonyloxyalkyl (for example, pivaloyloxymethyl).  Amines have been masked as 

arylcarbonyloxymethyl substituted derivatives which are cleaved by esterases in vivo releasing the free 

drug and formaldehyde (Bungaard J. Med. Chem. 2503 (1989)).  Also, drugs containing an acidic NH 

group, such as imidazole, imide, indole and the like, have been masked with N-acyloxymethyl groups 

(Bundgaard Design of Prodrugs, Elsevier (1985)).  Hydroxy groups have been masked as esters and 

ethers.  EP 039,051 (Sloan and Little, 4/11/81) discloses Mannich-base hydroxamic acid prodrugs, their 

preparation and use. 
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[0114] The specification and claims contain listing of species using the language “selected from . . . and . . 

.” and “is . . . or . . .” (sometimes referred to as Markush groups).   When this language is used in this 

application, unless otherwise stated it is meant to include the group as a whole, or any single members 

thereof, or any subgroups thereof.  The use of this language is merely for shorthand purposes and is not 

meant in any way to limit the removal of individual elements or subgroups as needed. 

[0115] PHARMACEUTICAL COMPOSITIONS, DOSING, AND ROUTES OF ADMINISTRATION 

[0116] Also provided herein are pharmaceutical compositions that includes a compound as disclosed 

herein, together with a pharmaceutically acceptable excipient, such as, for example, a diluent or carrier. 

Compounds and pharmaceutical compositions suitable for use in the present disclosure include those 

wherein the compound can be administered in an effective amount to achieve its intended purpose.  

Administration of the compound described in more detail below. 

[0117] Suitable pharmaceutical formulations can be determined by the skilled artisan depending on the 

route of administration and the desired dosage.  See, e.g., Remington’s Pharmaceutical Sciences, 1435-

712 (18th ed., Mack Publishing Co, Easton, Pennsylvania, 1990).  Formulations may influence the 

physical state, stability, rate of in vivo release and rate of in vivo clearance of the administered agents.  

Depending on the route of administration, a suitable dose may be calculated according to body weight, 

body surface areas or organ size.  Further refinement of the calculations necessary to determine the 

appropriate treatment dose is routinely made by those of ordinary skill in the art without undue 

experimentation, especially in light of the dosage information and assays disclosed herein as well as the 

pharmacokinetic data obtainable through animal or human clinical trials. 

[0118] The phrases “pharmaceutically acceptable” or “pharmacologically acceptable” refer to molecular 

entities and compositions that do not produce adverse, allergic, or other untoward reactions when 

administered to an animal or a human.  As used herein, “pharmaceutically acceptable e” includes any and 

all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption 

delaying agents and the like.  The use of such excipients for pharmaceutically active substances is well
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CLAIMS 

 

1. A compound of formula I: 

(I);  

or any pharmaceutically-acceptable salt thereof, wherein: 

X1 is N or -CR6; 

R1 is -CN, or a group -Z-R12 wherein Z is -C0-4alk-, -NR11-, -NR11SO2-,  

-SO2NR11-, -NR11-S(=O)(=NH), -S(=O)(=NH)-, -S-, -S(=O)-, -SO2-, C0-4alk-O-, -

(C=O)-, -(C=O)NR11-,  

-C=N(OH)-, or -NR11(C=O); or 

the group -Z-R12 is -N=S(=O)-(R12)2 , wherein the two R12 pair can 

alternatively combine with the sulfur atom attached to each of them to form a 

saturated or partially-saturated 3-, 4-, 5-, or 6-membered monocyclic ring containing 

0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms selected from O and S; 

R2 is halo or a group –Y-R13, wherein Y is -C0-4alk-, -NH-C0-4alkylene-, -

N(CH3)-C0-4alkylene-,  

-C(=O)NRa(C1-4alk), -O-C0-4alk-, S, S=O, S(=O)2, -SO2NR13, or -S(=O)(=NH)-; 

R3 is H, C1-4alk, or C1-4haloalk; 

R4 is H, halo, R4a or R4b;  

R5 is H, halo, C1-8alk, or C1-4haloalk; 

R6 is H, halo, C1-8alk, C1-4haloalk, -O-C1-8alk, or -O-R6a; wherein R6a is a 

saturated or partially-saturated 3-, 4-, 5-, or 6-membered monocyclic ring containing 

0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms selected from O and S; 

R7 is H, halo, C1-8alk, or C1-4haloalk; 

R8 is H, halo, C1-8alk, C1-4haloalk, -OH, -O-R8a, or -O-R8b;  

R9 is H, halo, C1-8alk, or C1-4haloalk;  
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Rx is the group represented by the following formula: ; 

Each of R10a, R10b, R10c, R10d, R10e, R10f, R10g, R10h, R10i, and R10j is H, halo, 

R10k, or R10l;  

or alternatively, each of R10a and R10b pair, R10c and R10d pair, R10e and R10f 

pair, R10g and R10h pair, or R10i and R10j pair, independently, can combine with the 

carbon atom attached to each of them to form a saturated or partially-saturated 3-, 4-, 

5-, 6-membered monocyclic ring spiro to the Rx ring; wherein said 3-, 4-, 5-, 6-

membered monocyclic ring contains 0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms selected 

from O and S, and further wherein said 3-, 4-, 5-, 6-membered monocyclic ring is 

substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, C1-6alk, 

C1-4haloalk, -ORa, -OC1-4haloalk, CN, -NRaRa, or oxo;  

R11 is H, R11a, or R11b; 

R12 is H, R12a, or R12b; 

 R13 is R13a or R13b; 

R4a, R8a, R10k, R11a, R12a, and R13a is independently, at each instance, selected 

from the group consisting of  a saturated, partially-saturated or unsaturated 3-, 4-, 5-, 

6-, or 7-membered monocyclic or 5-, 6-, 7-, 8-, 9-, 10-, 11-, or 12-membered bicyclic 

ring containing 0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms selected from O and S, which 

is substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, C1-6alk, 

C1-4haloalk, -ORa, -OC1-4haloalk, CN, -C(=O)Rb, -C(=O)ORa, -C(=O)NRaRa,  

-C(=NRa)NRaRa, -OC(=O)Rb, -OC(=O)NRaRa, -OC2-6alkNRaRa, -OC2-6alkORa, -SRa,  

-S(=O)Rb, -S(=O)2R
b, -S(=O)2NRaRa, -NRaRa, -N(Ra)C(=O)Rb, -N(Ra)C(=O)ORb,-N(

Ra)C(=O)NRaRa,  

-N(Ra)C(=NRa)NRaRa, -N(Ra)S(=O)2R
b, -N(Ra)S(=O)2NRaRa, -NRaC2-6alkNRaRa, -N

RaC2-6alkORa,  

-C1-6alkNRaRa, -C1-6alkORa, -C1-6alkN(Ra)C(=O)Rb, -C1-6alkOC(=O)Rb, -C1-6alkC(=O

)NRaRa,  

-C1-6alkC(=O)ORa, R14, and oxo;  
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R4b, R8b, R10l, R11b, R12b, and R13b is independently, at each instance, selected 

from the group consisting of C1-6alk substituted by 0, 1, 2, 3, 4, or 5 group(s) selected 

from F, Cl, Br, -ORa, -OC1-4haloalk, or CN; 

R14 is independently, at each instance, selected from the group consisting of  a 

saturated, partially-saturated or unsaturated 3-, 4-, 5-, 6-, or 7-membered monocyclic 

or 4-, 5-, 6-, 7-, 8-, 9-, 10-, 11-, or 12-membered bicyclic ring containing 0, 1, 2 or 3 

N atoms and 0 or 1 atoms selected from O and S, which is substituted by 0, 1, 2 or 3 

group(s) selected from F, Cl, Br, C1-6alk, C1-4haloalk, -ORa,  

-OC1-4haloalk, 

CN, -C(=O)Rb, -C(=O)ORa, -C(=O)NRaRa, -C(=NRa)NRaRa, -OC(=O)Rb, -OC(=O)N

RaRa,  

-OC2-6alkNRaRa, -OC2-6alkORa, -SRa, -S(=O)Rb, -S(=O)2R
b, -S(=O)2NRaRa, -

NRaRa, -N(Ra)C(=O)Rb,  

-N(Ra)C(=O)ORb,-N(Ra)C(=O)NRaRa, -N(Ra)C(=NRa)NRaRa, -N(Ra)S(=O)2R
b, -N(Ra

)S(=O)2NRaRa,  

-NRaC2-6alkNRaRa, -NRaC2-6alkORa, -C1-6alkNRaRa, -C1-6alkORa, -C1-6alkN(Ra)C(=O)

Rb,  

-C1-6alkOC(=O)Rb, -C1-6alkC(=O)NRaRa, -C1-6alkC(=O)ORa, and oxo;  

Ra is independently, at each instance, H or Rb; and 

Rb is independently, at each instance, C1-6alk, phenyl, or benzyl, wherein the 

C1-6alk is being substituted by 0, 1, 2 or 3 substituents selected from halo, -

OH, -OC1-4alk, -NH2, -NHC1-4alk,  

-OC(=O)C1-4alk, or -N(C1-4alk)C1-4alk; and the phenyl or benzyl is being substituted 

by 0, 1, 2 or 3 substituents selected from halo, C1-4alk, C1-3haloalk, -

OH, -OC1-4alk, -NH2, -NHC1-4alk, -OC(=O)C1-4alk, or -N(C1-4alk)C1-4alk.  

2. The compound of claim 1, or the pharmaceutically-acceptable salt 

thereof, wherein X1 is N; having the formula (Ia): 
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(Ia). 

3. The compound of claim 1, or the pharmaceutically-acceptable salt 

thereof, wherein X1 is -CR6; having the formula (Ib): 

(Ib). 

4. The compound of claim 1, or the pharmaceutically-acceptable salt 

thereof, wherein R3 is H or methyl. 

5. The compound of any one of claims 1 to 4, or the pharmaceutically-

acceptable salt thereof, wherein each of R10c, R10d, R10e, R10f, R10g, R10h, R10i, and R10j 

is H, halo, C1-6alk, or C1-4haloalk; and each of R10a and R10b pair combine with the 

carbon atom attached to each of them form a saturated 3-, 4-, or 5-membered 

monocyclic ring spiro to the Rx ring; wherein said ring contains 0, 1, 2 or 3 N atoms 

and 0, 1, or 2 atoms selected from O and S. 

6. The compound of any one of claims 1 to 5, or the pharmaceutically-

acceptable salt thereof, wherein each of R10c, R10d, R10e, R10f, R10g, R10h, R10i, and R10j 

is H, methyl, or ethyl; and each of R10a and R10b pair combine with the carbon atom 

attached to each of them form a cyclopropyl, cyclobutyl, or cyclopentyl ring spiro to 

the Rx ring. 
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7. The compound of any one of claims 1 to 6, or the pharmaceutically-

acceptable salt thereof, wherein the group is selected from:

. 

8. The compound of any one of claims 1 to 7, or the pharmaceutically-

acceptable salt thereof, wherein the group is . 

9. The compound of any one of claims 1 to 8, or the pharmaceutically-

acceptable salt thereof, wherein R1 is -CN, or a group -Z-R12, wherein Z is a bond, -

NH-, -NHSO2-, -SO2NH-,  

-S(=O)(=NH)-, -S-, -S(=O)-, -SO2-, -(C=O)-, -(C=O)NH-, or -NH(C=O)-; and 

R12 is selected from: 

(a) H; 

(b) cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, oxiranyl, oxetanyl, 

tetrahydrofuranyl, azetidinyl, imidazolyl, morpholinyl, pyrrolidinyl, piperazinyl,  

, , or ; wherein each said ring is substituted by 0, 1, 2 

or 3 group(s) selected from wherein each ring is substituted by 0, 1, 2 or 3 OH, F, 
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methyl, -CH2OH,  

-C(=O)OC(CH3)3, and CN; or 

(c) C1-6alk substituted by 0, 1, 2 or 3 OH, or F. 

10. The compound of any one of claims 1 to 9, or the pharmaceutically-

acceptable salt thereof, wherein R1 is -CN, or a group -Z-R12, wherein Z is a bond, -

NH-, -NHSO2-, -SO2NH-,  

-S(=O)(=NH)-, -S-, -S(=O)-, -SO2-, -(C=O)-, -(C=O)NH-, or -NH(C=O)-; and  

(a) R12 is H; 

(b) R12 is oxetanyl, cyclopropyl; or 

(c) R12 is C1-6alk substituted by 0, 1, 2 or 3 OH group(s). 

11. The compound of any one of claims 1 to 8, or the pharmaceutically-

acceptable salt thereof, wherein the group -Z-R12 is -N=S(=O)-(R12)2 , wherein the 

two R12 pair can alternatively combine with the sulfur atom attached to each of them 

to form a saturated or partially-saturated 3-, 4-, 5-, or 6-membered monocyclic ring 

containing 0, 1, 2 or 3 N atoms and 0, 1, or 2 atoms selected from O and S; which is 

selected from: 

, , or . 

12. The compound of any one of claims 1 to 10, or the pharmaceutically-

acceptable salt thereof, wherein R1 is a group -Z-R12, wherein Z is -NHSO2- or -

SO2NH-; and R12 is oxetanyl, cyclopropyl, or R12 is C1-6alk substituted by 0, 1, 2 or 3 

OH group(s). 

 13. The compound of any one of claims 1 to 10 or 12, or the 

pharmaceutically-acceptable salt thereof, wherein R1 is a group -Z-R12, wherein Z is -

NHSO2- and R12 is –CH2-CH2-OH. 

14. The compound of any one of claims 1 to 13, or the pharmaceutically-

acceptable salt thereof, wherein R2 is halo or a group –Y-R13, wherein Y is a bond, -

NH-, -NH-(CH2)0-4-, or -O-(CH2)0-4; and  

R13 is a saturated, partially-saturated or unsaturated 3-, 4-, 5-, 6-, or 7-

membered monocyclic or  

4-, 5-, 6-, 7-, 8-, 9-, 10-, 11-, or 12-membered bicyclic ring containing 0, 1, 2 or 3 N 

atoms and 0 or 1 atoms selected from O and S, which is substituted by 0, 1, 2 or 3 
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group(s) selected from F, Cl, Br, C1-6alk, C1-4haloalk, -OH, -OC1-4haloalk, CN, R14, 

and oxo; or 

R13 is C1-6alk substituted by 0, 1, 2, 3, 4, or 5 group(s) selected from F, Cl, 

Br, -OH, -OC1-4haloalk, or CN.  

15. The compound of any one of claims 1 to 14, or the pharmaceutically-

acceptable salt thereof, wherein R2 is a saturated 5- or 6-membered monocyclic ring 

wherein each said ring contains 0, 1, or 2 N atoms and 0 or 1 O atom, and wherein 

each said ring is substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, C1-6alk, 

C1-4haloalk, -OH, -OC1-4haloalk, CN, R14, and oxo. 

16. The compound of any one of claims 1 to 15, or the pharmaceutically-

acceptable salt thereof, wherein  

R2 is (a) halo; (b) a group –Y-R13, wherein Y is a bond; and R13 is 

morpholinyl, piperidinyl, azetidinyl, pyrrolidinyl, cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, piperazinyl, tetrahydrofuranyl,  
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; wherein 

each said ring is substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, 

Br, -OH, -OCHF2, CN, and oxo; or  

(c) a group –Y-R13, wherein Y is NH, -O-, -O-(CH2)-, -O-(CH2)-(CH2)-, or  

-O-(CH2)-(CH2)-(CH2)-, and wherein R13 is ; ; ; or R13 is C1-

6alk substituted by 0, 1, 2, 3, 4, or 5 group(s) selected from F, Cl, Br, -OH, or CN. 

17. The compound of any one of claims 1 to 16, or the pharmaceutically-

acceptable salt thereof, wherein R2 is morpholinyl or piperidinyl substituted by 0, 1, 2 

or 3 group(s) selected from F, Cl, Br, methyl, CF3, -OH, -OCHF2, CN, or oxo. 

18. The compound of any one of claims 1 to 17, or the pharmaceutically-

acceptable salt thereof, of any one of claims 1-4, or the pharmaceutically-acceptable 

salt thereof, wherein R2 is morpholinyl substituted by 1, 2 or 3 methyl group(s). 

19. The compound of any one of claims 1 to 17, or the pharmaceutically-

acceptable salt thereof, wherein R2 is piperidinyl substituted by 1, 2 or 3 fluoro 

group(s). 

20. The compound of any one of claims 1 to 16, or the pharmaceutically-

acceptable salt thereof, wherein R2 is 

. 

21. The compound of any one of claims 1 to 13, or the pharmaceutically-

acceptable salt thereof, wherein Z is a bond, -NH-, -NHSO2-, -SO2NH-, -

S(=O)(=NH)-, -S-, -S(=O)-, -SO2-, -(C=O)-,  

-(C=O)NH-, or -NH(C=O)-. 

22. The compound of any one of claims 1 to 13 or 21, or the 

pharmaceutically-acceptable salt thereof, wherein R12 is selected from (a) H; (b) C1-

6alk substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, -OH, or -OCH3; or (c) 

a saturated, partially-saturated or unsaturated 3-, 4-, 5-, 6-, or 7-membered 

monocyclic ring containing 0, 1, 2 or 3 N atoms and 0 or 1 atoms selected from O and 
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S, which is substituted by 0, 1, 2 or 3 group(s) selected from F, Cl, Br, C1-6alk, 

C1-4haloalk, -C1-6alkOH,  

-OH, -OCH3, -NH2, or oxo.  

23. The compound of any one of claims 1 to 13 or 21 to 22, or the 

pharmaceutically-acceptable salt thereof, wherein R12 is selected from cyclopropyl, 

cyclobutyl, cyclopentyl, oxetanyl, azetidinyl, tetrahydrofuranyl, or 1,3,4-

oxathiazinanyl. 

24. The compound of any one of claims 1 to 23, or the pharmaceutically-

acceptable salt thereof, wherein R4 is selected from (a) H; (b) C1-6alk substituted by 0, 

1, 2 or 3 OH group(s); or (c) cyclopropyl.   

25. The compound of any one of claims 1 to 24, or the pharmaceutically-

acceptable salt thereof, wherein R4 is H or methyl. 

26. The compound of any one of claims 1 to 25, or the pharmaceutically-

acceptable salt thereof, wherein R5 is H.  

27. The compound of any one of claims 1 or 3 to 26, or the 

pharmaceutically-acceptable salt thereof,  wherein R6 is H or F. 

28. The compound of any one of claims 1 to 27, or the pharmaceutically-

acceptable salt thereof, wherein R7 is H or F. 

29.  The compound of any one of claims 1 to 28, or the pharmaceutically-

acceptable salt thereof, wherein R8 is H. 

30. The compound of any one of claims 1 to 29, or the pharmaceutically-

acceptable salt thereof, wherein R9 is H.  

31. The compound of any one of claims 1 to 30, selected from: 

Ex. # Chemical Structure Name 

1 

 

N-(2-((1-Hydroxy-2-

methylpropan-2-yl)amino)-6-

methylpyrimidin-4-yl)-4-

(methylsulfonyl)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 



 

137 

 

Ex. # Chemical Structure Name 

1-7 

 

N-(2-((1-hydroxy-2-

methylpropan-2-yl)amino)-6-

methylpyrimidin-4-yl)-4-(N-(3-

methyloxetan-3-yl)sulfamoyl)-

2-(6-azaspiro[2.5]octan-6-

yl)benzamide 

2 

 

N-(2-(2-Hydroxypropan-2-

yl)pyrimidin-4-yl)-4-(N-(3-

methyloxetan-3-yl)sulfamoyl)-

2-(6-azaspiro[2.5]octan-6-

yl)benzamide 

2-4 

 

N-(2-(4,4-Difluoropiperidin-1-

yl)pyridin-4-yl)-4-(N-(3-

methyloxetan-3-yl)sulfamoyl)-

2-(6-azaspiro[2.5]octan-6-

yl)benzamide 

2-8 

 

N-(2-(4,4-Difluoropiperidin-1-

yl)-6-methylpyrimidin-4-yl)-4-

((1-methylcyclopropane)-1-

sulfonamido)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

3 

 

(R)-4-((2-

Hydroxyethyl)sulfonamido)-N-

(6-methyl-2-(2-

methylmorpholino)pyrimidin-4-

yl)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide 
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Ex. # Chemical Structure Name 

4 

 

N-(2-(4,4-Difluoropiperidin-1-

yl)-6-methylpyrimidin-4-yl)-4-

((2-hydroxyethyl)sulfonamido)-

2-(6-azaspiro[2.5]octan-6-

yl)benzamide 

5-1 

 

(R)-N-(2-(4,4-

Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-

hydroxy-1-

methylethyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

5-2 

 

(S)-N-(2-(4,4-Difluoropiperidin-

1-yl)-6-methylpyrimidin-4-yl)-

4-((2-hydroxy-1-

methylethyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

6-7 

 

N-(2-(4,4-Difluoropiperidin-1-

yl)-6-methylpyrimidin-4-yl)-4-

(ethylsulfonamido)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

7 

 

N-(2-(3,3-Difluoroazetidin-1-

yl)-6-methylpyrimidin-4-yl)-4-

((2-hydroxyethyl)sulfonamido)-

2-(6-azaspiro[2.5]octan-6-

yl)benzamide 
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Ex. # Chemical Structure Name 

8-1 

 

(R)-N-(2-(4,4-

Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-5-fluoro-

4-((2-hydroxy-1-

methylethyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

8-2 

 

(S)-N-(2-(4,4-Difluoropiperidin-

1-yl)-6-methylpyrimidin-4-yl)-

5-fluoro-4-((2-hydroxy-1-

methylethyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

10-1 

 

(R)-N-(2-(3,3-Difluoroazetidin-

1-yl)-6-methylpyrimidin-4-yl)-

4-((2-

hydroxypropyl)sulfonamido)-2-

(6-azaspiro[2.5]octan-6-

yl)benzamide 

10-2 

 

(S)-N-(2-(3,3-Difluoroazetidin-

1-yl)-6-methylpyrimidin-4-yl)-

4-((2-

hydroxypropyl)sulfonamido)-2-

(6-azaspiro[2.5]octan-6-

yl)benzamide 

12 

 

N-(2-(4,4-difluoropiperidin-1-

yl)-6-methylpyrimidin-4-yl)-4-

((2-hydroxyethyl)sulfonyl)-2-

(6-azaspiro[2.5]octan-6-

yl)benzamide 
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Ex. # Chemical Structure Name 

13-1 

 

(S)-N-(2-(4,4-Difluoropiperidin-

1-yl)-6-methylpyrimidin-4-yl)-

4-((1-hydroxypropan-2-

yl)sulfonyl)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

13-2 

 

(R)-N-(2-(4,4-

Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((1-

hydroxypropan-2-yl)sulfonyl)-

2-(6-azaspiro[2.5]octan-6-

yl)benzamide 

14 

 

N-(2-(4,4-Difluoropiperidin-1-

yl)-6-methylpyrimidin-4-yl)-4-

((1-hydroxy-2-methylpropan-2-

yl)sulfonyl)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

15 

 

N-(2-(4,4-Difluorocyclohexyl)-

6-methylpyrimidin-4-yl)-4-((2-

hydroxyethyl)sulfonamido)-2-

(6-azaspiro[2.5]octan-6-

yl)benzamide 

16-1 

 

(R)-N-(2-(4,4-

Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-4-((2-

fluoro-1-

(hydroxymethyl)ethyl)sulfonam

ido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide 
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Ex. # Chemical Structure Name 

16-2 

 

(S)-N-(2-(4,4-Difluoropiperidin-

1-yl)-6-methylpyrimidin-4-yl)-

4-((2-fluoro-1-

(hydroxymethyl)ethyl)sulfonam

ido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamide 

17 

 

N-(2-(4,4-Difluoropiperidin-1-

yl)pyridin-4-yl)-4-(N-(2-

hydroxyethyl)sulfamoyl)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

18-1 

 

2-(6-Azaspiro[2.5]octan-6-yl)-

4-(R-

cyclopropylsulfonimidoyl)-N-

(2-(4,4-difluoro-1-piperidinyl)-

6-methyl-4-

pyrimidinyl)benzamide 

18-2 

 

2-(6-Azaspiro[2.5]octan-6-yl)-

4-(S-

cyclopropylsulfonimidoyl)-N-

(2-(4,4-difluoro-1-piperidinyl)-

6-methyl-4-

pyrimidinyl)benzamide 

20 

 

(N1-(2-(4,4-Difluoropiperidin-

1-yl)-6-methylpyrimidin-4-yl)-

2-(6-azaspiro[2.5]octan-6-

yl)terephthalamide 
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Ex. # Chemical Structure Name 

21 

 

4-(Azetidin-3-ylsulfonyl)-N-(2-

(4,4-difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

22 

 

N-(2-(4,4-difluoropiperidin-1-

yl)-6-methylpyrimidin-4-yl)-4-

((1-methylazetidin-3-

yl)sulfonyl)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

; or any pharmaceutically-acceptable salt thereof. 

32. A pharmaceutical composition comprising the compound according to 

any one of claims 1 to 31, or the pharmaceutically acceptable salt thereof, and a 

pharmaceutically-acceptable diluent or carrier. 

33. Use of a compound in accordance with any one of claims 1 to 31, or 

the pharmaceutical composition according to claim 32 in the preparation of a 

medicament for treating a condition, wherein said condition is cancer selected from 

the group consisting of (a) a solid or hematologically derived tumor selected from 

cancer of the cancer of the bladder, endometrial, lung squamous cell, breast, colon, 

kidney, liver, lung, small cell lung cancer, esophagus, gall-bladder, brain, head and 

neck, ovary, pancreas, stomach, cervix, thyroid, prostate and skin, (b) a hematopoietic 

tumor of lymphoid lineage selected from leukemia, acute lymphocitic leukemia, acute 

lymphoblastic leukemia, B-cell lymphoma, T-cell-lymphoma, Hodgkin's lymphoma, 

non-Hodgkin's lymphoma, hairy cell lymphoma and Burkett's lymphoma, (c) a 

hematopoietic tumor of myeloid lineage selected from acute and chronic myelogenous 

leukemias, myelodysplastic syndrome and promyelocytic leukemia (d) a tumor of 

mesenchymal origin selected from fibrosarcoma and rhabdomyosarcoma, (e) a tumor 

of the central and peripheral nervous system selected from astrocytoma, 

neuroblastoma, glioma and schwannoma, and (f) a melanoma, seminoma, 
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teratocarcinoma, osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid 

follicular cancer or Kaposi's sarcoma.  

 34. Use of the compound in accordance with any one of claims 1 to 31, or 

the pharmaceutically acceptable salt thereof, or the composition according to claim 32 

in the manufacture of a medicament for reducing the size of a solid tumor in a subject.  

35. Use of the compound in accordance with any one of claims 1 to 31, or 

the pharmaceutically acceptable salt thereof, or the composition according to claim 32 

in the manufacture of a medicament for treating a cell proliferation disorder in a 

subject. 

36. A compound, or pharmaceutically acceptable salts thereof, in 

accordance with any one of claims 1 to 31, or the pharmaceutically acceptable salt 

thereof, or the composition according to claim 32 for use in therapy. 

 

37. The compound of claim 1, which is: 

4 

 

N-(2-(4,4-Difluoropiperidin-1-

yl)-6-methylpyrimidin-4-yl)-4-

((2-hydroxyethyl)sulfonamido)-

2-(6-azaspiro[2.5]octan-6-

yl)benzamide 

or the pharmaceutically acceptable salt thereof. 

38.  The compound of claim 1, which is: 

8-1 

 

(R)-N-(2-(4,4-

Difluoropiperidin-1-yl)-6-

methylpyrimidin-4-yl)-5-fluoro-

4-((2-hydroxy-1-

methylethyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-

yl)benzamide 

or the pharmaceutically acceptable salt thereof. 

39.  The compound of claim 1, which is: 

15 

 

N-(2-(4,4-Difluorocyclohexyl)-

6-methylpyrimidin-4-yl)-4-((2-

hydroxyethyl)sulfonamido)-2-

(6-azaspiro[2.5]octan-6-

yl)benzamide 
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or the pharmaceutically acceptable salt thereof. 


