
COMPOUNDS FOR INHIBITING MITOTIC PROGRESSION 
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/8!1!4G18312.5HI2199J!122.4H1K9.!-19H!HG.8./0L!MG.8.I6=!

N1!I-!-.9.2H.7!08/3!HG.!O8/54!2/6-I-HI6O!/0!$*PQ!19I4G1HI2L!$*PQ!095/8/19I4G1HI2L!PN*L!

PRPN*L!PNSL!167!PRPNST!

R!I-!1!$*PQ!19UJ9.6.!2G1I6!/4HI/6199J!-5K-HIH5H.7!MIHG!095/8/T!

N*!I-!1!VP!/8!WP3.3K.8.7!18J9L!G.H.8/18J9L!/8!G.H.8/2J29J9!8I6O!/4HI/6199J!

-5K-HIH5H.7!MIHG!/6.!/8!HM/!-5K-HIH5.6H-!I67.4.67.6H9J!-.9.2H.7!08/3!HG.!

O8/54!2/6-I-HI6O!/0!G19/L!$*PQ!19I4G1HI2L!167!$*PQ!095/8/19I4G1HI2T!

NS!I-!-.9.2H.7!08/3!HG.!O8/54!2/6-I-HI6O!/0!G19/L!P$X$PNQL!P$YZ$YPNQL!

P[:N\<SL!167!P]NVT!

NQ!I-!GJ78/O.6!/8!1!$*PQ!19I4G1HI2L!$*PQ!095/8/19I4G1HI2L!P$YS]$YQL!16!18J9L!

G.H.8/18J9L!/8!G.H.8/2J29J9!O8/54T!

.12G!N\!I67.4.67.6H9J!I-!GJ78/O.6!/8!16!19I4G1HI2L!18J9L!G.H.8/18J9L!/8!

G.H.8/2J29J9!O8/54T!/8!HM/!N\!/6!HG.!-13.!6IH8/O.6!1H/3L!H1U.6!H/O.HG.8!

MIHG!HG.!6IH8/O.6!1H/3!0/83!1!VP!H/!WP3.3K.8.7!G.H.8/18J9!/8!\P!H/!̂P

3.3K.8.7!G.H.8/2J29J9!8I6O!G1_I6OL!I6!177IHI/6!H/!HG.!6IH8/O.6!1H/3L!̀PS!

8I6O!G.H.8/1H/3-!-.9.2H.7!08/3![L!]L!167!)T!!

NV!I-!GJ78/O.6!/8!1!$*PQ!19I4G1HI2L!$*PQ!095/8/19I4G1HI2L!16!18J9L!G.H.8/18J9L!/8!

G.H.8/2J29J9!O8/54T!167!
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$%!&'!'()(*+(,!-./0!+1(!2./34!*/5'&'+&52!/-!-)3/./6!*1)/./6!789:6!78;:6!7<96!

7<89:6!7<8;:6!7<89=89:6!>5,!7<89=8;:?!

&5!+1(!0>53->*+3.(!/-!>!0(,&*>0(5+!-/.!+.(>+&52!*>5*(.!@1(.(&5!+1(!*>5*(.!&'!>!

1(0>+/)/2&*>)!0>)&25>5*A!'()(*+(,!-./0!+1(!2./34!*/5'&'+&52!/-!>*3+(!0A()/&,!

)(3B(0&>?!*1./5&*!0A()/2(5/3'!)(3B(0&>6!&5*)3,&52!>**()(.>+(,!8CD!>5,!8CD!%)>'+!

41>'(?!>*3+(!)A041/%)>'+&*!EFGHFIJKL!MNOPQJM!ERISNPMRTJM!EFGHFIJKL!UPVWHJQXY!VJYFKYFL!

5/57UPVWHJQXY!ERISNPIKZ!JQMEGVJQW![PEEJMGEKO!ERISNPIK!KQV!IKQTEF!MFEE!ERISNPI>?!

\7*())!)A041/0>?!]7MFEE!ERISNPIKL!IGETJSEF!IRFEPIKL!̂KEVFQYTOPIXY!

0>*./2)/%3)&5(0&>?!0A()/,A'4)>'+&*!'A5,./0('6!&5*)3,&52!.(-.>*+/.A!>5(0&>6!.(-.>*+/.A!

>5(0&>!@&+1!.&52(,!'&,(.%)>'+'6!.(-.>*+/.A!>5(0&>!@&+1!(_*(''!%)>'+'6!$̀ a\!&5!

+.>5'-/.0>+&/5?!>5,!0A()/4./)&-(.>+&b(!'A5,./0('?!

/.!+1(!*>5*(.!&'!'()(*+(,!-./0!+1(!2./34!*/5'&'+&52!/-c!

d>e!%)>,,(.!*>5*(.?!.(5>)!*>5*(.?!/b>.&>5!*>5*(.?!1(4>+/*())3)>.!*>5*(.?!)352!

*>5*(.?!*(.b&*>)!*>5*(.?!('/41>2(>)!*>5*(.?!1(>,!>5,!5(*B!*>5*(.?!0()>5/0>?!

5(3./(5,/*.&5(!*>5*(.?!%.>&5!+30/.?!%/5(!*>5*(.?!>5,!'/-+!+&''3(!'>.*/0>?!

d%e!4./2.(''&b(!(4&+1()&>)!/.!4.&0>.A!4(.&+/5(>)!*>5*(.?!0(+>'+>+&*!%.(>'+!*>5*(.?!

>5,!>5,./2(57,(4(5,(5+!/.!>5,./2(57&5,(4(5,(5+!4./'+.>+(!*>5*(.?!>5,!

d*e!0(+>'+>+&*!.(5>)!*())!*>.*&5/0>?!5/57'0>))!*())!)352!*>5*(.?!

%./5*1&/)/>)b(/)>.!*>.*&5/0>?!>,(5/*>.*&5/0>!/-!+1(!)352?!'f3>0/3'!*())!

*>.*&5/0>!/-!+1(!1(>,!>5,!5(*B?!0(+>'+>+&*!5(3./(5,/*.&5(!+30/.'?!2)&/0>?!

>5>4)>'+&*!/)&2/,(5,./2)&/0>?!>,3)+!2)&/%)>'+/0>!03)+&-/.0(?!>5,!>,3)+!

>5>4)>'+&*!>'+./*A+/0>g!

!

=g! h'(!/-!*)>&0!i6!@1(.(&5!+1(!*>5*(.!&'!'()(*+(,!-./0!+1(!2./34!*/5'&'+&52!/-c!

d,e!%)>,,(.!*>5*(.?!.(5>)!*>5*(.?!/b>.&>5!*>5*(.?!1(4>+/*())3)>.!*>5*(.?!)352!

*>5*(.?!*(.b&*>)!*>5*(.?!('/41>2(>)!*>5*(.?!1(>,!>5,!5(*B!*>5*(.?!0()>5/0>?!

5(3./(5,/*.&5(!*>5*(.?!%.>&5!+30/.?!%/5(!*>5*(.?!>5,!'/-+!+&''3(!'>.*/0>?!

d(e!4./2.(''&b(!(4&+1()&>)!/.!4.&0>.A!4(.&+/5(>)!*>5*(.?!0(+>'+>+&*!%.(>'+!*>5*(.?!

>5,!>5,./2(57,(4(5,(5+!/.!>5,./2(57&5,(4(5,(5+!4./'+.>+(!*>5*(.?!>5,!

0(+>'+>+&*!.(5>)!*())!*>.*&5/0>?!5/57'0>))!*())!)352!*>5*(.?!

%./5*1&/)/>)b(/)>.!*>.*&5/0>?!>,(5/*>.*&5/0>!/-!+1(!)352?!'f3>0/3'!*())!
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$%&$'()*%!)+!,-.!-.%/!%(/!(.$01!*.,%2,%,'$!(.3&).(/)$&'(.!,3*)&21!45')*%1!

%(%65%2,'$!)5'4)/.(/&)45')*%1!%/35,!45')75%2,)*%!*35,'+)&*.1!%(/!%/35,!

%(%65%2,'$!%2,&)$8,)*%9!

!

:9!! ;2.!)+!$5%'*!<=!>-.&.'(!,-.!$%($.&!'2!%!-.*%,)5)4'$%5!*%5'4(%($8!2.5.$,./!+&)*!

,-.!4&)36!$)(2'2,'(4!)+!%$3,.!*8.5)'/!5.30.*'%1!$-&)('$!*8.5)4.()32!5.30.*'%=!

'($53/'(4!%$$.5.&%,./!?@A!%(/!?@A!75%2,!6-%2.1!%$3,.!58*6-)75%2,'$!5.30.*'%1!$-&)('$!

BCDEFGHCIJH!BKLMKDJNO!PGQRMJSTU!Q'2.%2.1!()(VPGQRMJSTU!BCDEFGDNW!JSHBLQJSR!

+)55'$35%&!58*6-)*%!%(/!*%(,5.!$.55!58*6-)*%1!XV$.55!58*6-)*%1!YV$.55!58*6-)*%1!

DLBIJEBK!DCKBGDNO!ZNBQKSUI[GDTU!DNH[GRBG\LBJSKDJNO!DCKBGQCUEBNUIJH!UCSQ[GDKUW!

'($53/'(4!&.+&%$,)&8!%(.*'%=!&.+&%$,)&8!%(.*'%!>',-!&'(4./!2'/.&75%2,2=!&.+&%$,)&8!

%(.*'%!>',-!.]$.22!75%2,2=!̂_̀ X!'(!,&%(2+)&*%,')(1!%(/!*8.5)6&)5'+.&%,'a.!28(/&)*.29!

!

b9!! ;2.!)+!$5%'*!<=!>-.&.'(!,-.!$%($.&!'2!)a%&'%(!$%($.&9!

!

c9!! ;2.!)+!$5%'*!<=!>-.&.'(!,-.!$%($.&!'2!YV$.55!58*6-)*%9!

!

d9!! ;2.!)+!$5%'*!<=!>-.&.'(!,-.!$%($.&!'2!53(4!$%($.&9!

!

e9! ;2.!)+!%(8!)(.!)+!$5%'*2!<!,)!d=!>-.&.'(!̂%!'2!-%5)=!?<V:!%5'6-%,'$=!

?<V:!+53)&)%5'6-%,'$=!Vfg=!Vfh?<V:!%5'6-%,'$i=!Vfh?<V:!+53)&)%5'6-%,'$i=!)&!V?j?V̂:=!

V?gk?gV̂:=!>-.&.'(!̂:!'2!-8/&)4.(=!?<V:!%5'6-%,'$=!?<V:!+53)&)%5'6-%,'$=!)&!V?glVf?g:1!

)&!̂%!'2!%!6-.(85=!+3&85=!68&&)5'/'(85=!)&!,-'.(85!&'(4!)6,')(%558!2372,',3,./!>',-!)(.!)&!

,>)!2372,',3.(,2!'(/.6.(/.(,58!2.5.$,./!+&)*!,-.!4&)36!$)(2'2,'(4!)+!-%5)=!

?<V:!%5'6-%,'$=!%(/!?<V:!+53)&)%5'6-%,'$9!

!

m9! ;2.!)+!$5%'*!e=!>-.&.'(!̂%!'2!2.5.$,./!+&)*!,-.!4&)36!$)(2'2,'(4!)+!$-5)&)=!+53)&)=!

?<V:!%5'6-%,'$=!?<V:!+53)&)%5'6-%,'$=!Vf?g:=!Vf?n:=!V?j?Vg=!V?j?V?g:=!V?j?V?glf?g:=!

V?gk?gl=!V?gk?g?g:=!oV*.,-8568&&)5'/'(85=!,-'.(85=!*.,-85,-'.(85=!+3&85=!

*.,-85+3&85=!6-.(85=!+53)&)6-.(85=!%(/!,)5859!
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!

$%! &'(!)*!+,-!),(!)*!./+01'!2!3)!45!67(8(0,!37(!.)19):,;!0'!<=>?$=.7/)8)=@=AB=*/:)8)=

4=1(37)C-97(,-/D=EF=9-8010;)?E5<=;G?BGH(,I+I(90,=B=-/G+10,)J=B=1(37)C-H(,I)0.!

+.0;!)8!+!97+81+.(:30.+//-!+..(93+H/(!'+/3!37(8()*%!

!

2K%! &'(!)*!+,-!),(!)*!./+01'!2!3)!45!67(8(0,!37(!.)19):,;!0'!');0:1!<=>?$=.7/)8)=@=

AB=*/:)8)=4=1(37)C-97(,-/D=EF=9-8010;)?E5<=;G?BGH(,I+I(90,=B=-/G+10,)J=B=

1(37)C-H(,I)+3(%!


