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63;;3)MI,a.".+,65IE`5;;,2.Y.,A'[[TC.,VIG5NEI,7D,`5)4,3*E5:)NE37*I.,$05M.,Y7N.,

\5H.,BS+,%SJOP.

%.',J '&.O-LG5:3M5*E);,D:)1M5*E)E37*,7D,I8KIE:)E5,)*<,

3*03K3E7:I.

$):;7`,a.+,67;D5*<5*,\.,A'[[TC.,Y8KIE:)E5,N7**5NE3H3EF,5DD5NEI,3*,E05,E:)*I3E37*,

IE)E5,D7:,NFE3<3*5,<5)M3*)I5.,]37N05M.,PS+,''TSPJ''TST.

-LG5:3M5*E);;F,<5:3H5<,D:7M,N7MG):3*1,c<I.Y0845:,Y.].+,")m<84,W.>.+,25)<7`I,\.W.+,(5I34,Y.6.,A'[[OC.,a3IN7H5:3*1,0310J

)DD3*3EF,;31)*<I,D7:,G:7E53*Id,YV\,KF,#2\.,YN35*N5,BSQ+,'%P'J'%PQ.

Q.B$);N8;)E37*I.,^*N;8<5I,);I7,H3K:)E37*);,5*E:7GF.Y0):G,c.V.,A'[[SC.,-*5:15E3NI,7D,NFN;3N,<3G5GE3<5,N:FIE);,G)N43*1,)*<,I7;H)E37*.,

]37G0FI.,>.,SB+,['PJ[BS.

%.Q,J T.%_057:5E3N);.,\7E)E37*);,5*E:7GF,3I,*51;5NE5<,

A)II8M5<,E7,K5,IM);;C.

VMX5;,=.2.,A'[[SC.,=7II,7D,E:)*I;)E37*);,5*E:7GF,3*,K3*<3*1+,D7;<3*1,)*<,

N)E);FI3I.

'.B$);7:3M5E:3N,IE8<Fd,*7*JK7*<5<,H5:I8I,YJY,

N:7IIJ;3*45<,<3M5:I,7D,I8KE3;3I3*.,

_)M8:),V.+,W:3H);7H,W.=.,A'[[SC.,_05,5*E:7GF,N7IE,7D,G:7E53*,)II7N3)E37*.,>.,

27;.,]37;.,BSP+,'&QTJ'&O&.

'Q,J 'O_057:5E3N);.(3*45;IE53* V.9.+,>)*3* >.,A'[T[C.,_05,G:3N5,7D,;7IE,D:55<7Md,5*E:7GF,7D,

K3M7;5N8;):,N7MG;5L,D7:M)E37*.,W:7E.,-*1.,P+,'JP.

O.&-LG5:3M5*E);,D:)1M5*E)E37*,7D,"2@J$V,3*03K3E7:.#)4)M8:)+,VK5;5I,A'[T%C.,>.,VM.,$05M.,Y7N.,BQ+,'POQJ'PSO.

'B\5D5:I,E7,'[S',G)G5:j>5*N4I,6.W.,A'[T'C.,!*,E05,)EE:3K8E37*,)*<,)<<3E3H3EF,7D,K3*<3*1 5*5:135I.,W:7N.,

#)E;.,VN)<.,YN3.,nYV,ST+,Q&QOJQ&%&.

T !S /+8&;-+2/ 8/"@gS"l"

M6>8(mX2(N

K2/);^)J)+)&>)

03)+X2Z?&8X%>;"2J"TJJ%&%/?"d8%&"/3+24'3"Y4(/%-[8()&>)

Key Papers:

$78:E5IF,7D,a:.,$0:3IE7G05,95:;3*<5
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H3+&I/J+(&"$1&I(/0K+L%&/)&9#$:#$2 
 

 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 

 

 

 

MC L1 with Target 

NC L2 with Target 

=C&Interacting non-flexible connector 

OC&Non-interacting non-flexible connector 

PC&Interacting flexible connector 

with one hinge point 

QC&Non-interacting flexible 

connector with one hinge point 

<C&Non-interacting flexible connector 

with multiple hinge points 

RC&L1-L2 with bumping nonflexible 

connector 

!C&L1-L2 with bumping flexible connector 

SC&Non-interacting completely 
flexible connector 

03)"8+/"2J"5%&6%&'"5%'8&Z;"M>/ZhN

^*,H35`,7D,E05,M)*F,G7II3K;5,`)FI,E05,=3*45:,A);I7,N);;5<,,E05,o$7**5NE7:pC+,N)*,A3C,)DD5NE,E05,M8E8);,7:35*E)E37*,7D,E05,E`7,

=31)*<,D:)1M5*EI+,A33C,3*E5:)NE,`3E0,E05,_):15E+,A333C,N)*,K5,D;5L3K;5,7:,*7E+,,AY55,(31,)K7H5C,3E,3I,*7E,E77,I8:G:3I3*1,E0)E,<3DD5:5*E,

5LG5:3M5*EI,0)H5,:5I8;E5<,3*,H5:F,<3DD5:5*E,5IE3M)E5I,7D,E05,:313<,K7<F,5*E:7GF.

_05:5,):5+,8*D7:E8*)E5;F+,H5:F,D5`,J 3D,)*F,J N)I5I,4*7`*,`05:5,`5,0)H5,);;,E05,0310J:5I7;8E37*,IE:8NE8:5I,)*<,)DD3*3E35I,7D,_+,

_d='+,_d=B,)*<,_d='J$J=B,E7,<3IN8II,E03I,E7G3N,D8:E05:.,]8E,E05:5,):5,I7M5,H5:F,*3N5,5L)MG;5I,3*,E05,;3E5:)E8:5,7D,I31*3D3N)*E,

1)3*I,3*,)DD3*3EF,8G7*,;3*43*1,;31)*<I.

V,:5N5*E,G)G5:,7*,E03I,E7G3N,(Murray and Verdonck,  J. Comp Aided Mol Design 16, 741-753 (2002)) I8MM):3X5I,)H)3;)K;5,

<)E),e83E5,*3N5;F,q )*<,);I7,G:7H3<5I,E05,IE)E3IE3N);,M5N0)*3N);,5e8)E37*I,AGG,SQ%,5ENC,`03N0,:5I8;E,3*,)*,5e8)E37*,:5;)E3*1,E05,

7H5:);;,:313<JK7<F,5*E:7GF,A3.5.,E05,I8M,7D,E:)*I;)E37*);,)*<,:7E)E37*);,5*E:7GFC,Y:313< E7,E05,M7;5N8;):,`5310E,M,7D,E05,=31)*<d,

Y:313<, i,,V,f,].,\,;*,M

605:5,V,)*<,],):5,M7;5N8;):,`5310EJ3*<5G5*<5*E,N7*IE)*EI+,)*<,\,3I,E05,1)I,N7*IE)*E.,Y:313<, 3I,;71):3E0M3N);;F,<5G5*<5*E,7*,

E05,M7;5N8;):,`5310E,7D,E05,=31)*<.,_05I5,)8E07:I,I8115IE,E0)E,E05:5,3I,),N7*I3<5:)K;5,<5G5*<5*N5,7D,Y:313<, 7*,M7;5N8;):,

`5310E.,YG5N3D3N);;F,E05,<3DD5:5*N5,3*,E05,!@,7D,K3*<3*1,7D,),;31)*<+,)E,:77M,E5MG5:)E8:5+,D7:,=31)*<I,`3E0,M7;5N8;):,`5310EI,7D,

B&,)*<,T&&,3I,)K78E,QO,4>rM7;.,63E0,],)K78E,%+,)*<,\,)K78E,T.P,> G5:,M7;,G5:,c+,,)*<,_,i,B[T,c+,`5,7KE)3*,),D:55,5*E0);GF,

<3DD5:5*N5,d

!!@i_!!Yi,%lT.PlB[Tl;*,P,i,'P.O,4>rM7;,i,P.B,4N);rM7;

D7:,)*F,G)3:,7D,M7;5N8;5I,<3DD5:3*1,KF,),D)NE7:,7D,P,3*,M7;5N8;):,`5310E.,_05I5,)8E07:I,N7*N;8<5,E05:5D7:5,E0)Ed

U%/"124(Z"8``)8+"/38/"%/"%;"8"`22+"8``+2#%X8/%2&"/2"8;;4X)"/38/"/3)"(2;;"2J"+%'%Z-_2Z?")&/+2`?"4`2&"O5%'8&ZP"_%&Z%&'"

/2"8"`+2/)%&"%;"8">2&;/8&/hV

^*,E05,D7;;7`3*1,I5NE37*,E03I,G7II3K;F,I31*3D3N)*E,M7;5N8;):,`5310EJ<5G5*<5*N5,7D,,:313<JK7<F,5*E:7GF,`3;;,K5,31*7:5<,E7,455G,

E05,<3IN8II37*,I3MG;5.

03)"$>%)&>)"2J"5%&6%&'"5%'8&Z;"M>/ZhN
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03)"^)8("d+)8/"*4&"2J"Y4(/%[8()&/"5%'8&Z;h

^*,G:3*N3G;5,7*5,N)*,;3*4,E715E05:,);;,I7:EI,7D,`5)4,K3*<3*1,;31)*<I+,M)43*1,IE:3*1I,;345,='J$'J=BJ$BJ=P+,

)*<,7*,)*<,7*.,_03I,<75I+,07`5H5:+,:5e83:5,5)N0,E3M5,E05,<5I31*,7:,<3IN7H5:F,7D,),*5`,)<<3E37*);,;31)*<+,

)*<,E0)E,N)*,K5,:5);,E7810,173*1.

28;E3JI8K8*3E,G:7E53*I+,N7MG7I5<,7D,3<5*E3N);,M7*7M5:I+,G:7H3<5,),:5); 3*E5:5IE3*1,N)I5,`05:5,7*5,7*;F,

0)I,E7,<3IN7H5:,),<5N5*E,K3*<3*1,=31)*<,7*N5+,`03N0,E05*,N)*,K5,3*N7:G7:)E5<,M8;E3G;5,E3M5I,3*E7,),

M8;E3H);5*E,;31)*<.,Y7,D7:,)*,#JM5:3N,_):15E,M)N:7M7;5N8;5+,);M7IE,);`)FI,),G:7E53*+,7*5,N)*,M)45,

<3DD5:5*E,I7:EI,7D,M8;E3JH);5*E,=31)*<I.,

!*5,N;)II,3I,;345,IE:3*1I,7*,),K5)<+,`03N0,D7:,),E5E:)M5:3N,N)I5 :5I8;EI,3*,I7M5E03*1,;345,d,=J$J=J$J=J$J=,.,

V*7E05:,N;)II,7D,M8;E3JH);5*E,=31)*<I,3I,IG3<5:J;345,`3E0,),N5*E:);,K)I5,],)*<,3<5*E3N);,N7**5NE7:I,$,

5LE5*<3*1,D:7M,E0)E,K)I5,)*<,5*<3*1,3*,E05,7:313*);;F,M7*7H);5*E =31)*<I,=.,(7:,),E5E:)H);5*E,N)I5,E03I,

;5)<I,E7d

=

s

$

s

=,J $,J ],J $,J =

s

$

s

=

03)"^)8("d+)8/"*4&"2J"Y4(/%[8()&/"5%'8&Z;"M>/ZhN

^*,5)N0,7D,E05I5,N)I5I,E05,1)3*,3*,D:55,5*5:1F,7D,K3*<3*1,3I,:5;)E5<,E7,E05,D:55,5*5:1F,7D,

E05,M7*7H);5*E ;31)*<,=,KF,),H):3)E37*,7D,5e8)E37*,A'BCd

!dMK-[8()&/N"R"Kn!dM5N"Q MK-ENn0!$M+Q/N A'PC

-H5*,D7:,:5;)E3H5;F,IM);;,_!YA:fECH);85I+,`03N0,):5,);`)FI,*51)E3H5+,E03I,N)*,e83N4;F,

;5)<,E7,E:5M5*<78I,5DD5NEI.,"7`5H5:,:5M5MK5:+,E05,5e8)E37*I,)K7H5,):5,7*;F,E:85,J2+"

/3)"`)+J)>/9""+%'%Z9"&2&-%&/)+8>/%&'"G2&&)>/2+;"13%()"%'&2+%&'"8&?"X2()>4(8+-

1)%'3/"Z)`)&Z)&>?"2J"/3)"2[)+8(("/+8&;(8/%2&8("8&Z"+2/8/%2&8(")&/+2`?"0!$M+Q/N"h"

#7E5d ^E,3I,)*,3*E5:5IE3*1,5L5:N3I5,E7,I55,`0)E,8"`)+J)>/(?"+%'%Z"G2&&)>/2+"%&/)+8>/%&'"

J8[2+8_(?"1%/3"/3)"08+')/"M310E,K5,)K;5,E7,)N035H5,3*,E5:MI,7D,K3*<3*1,)DD3*3EFj

#7E5d V*<,5H5*,M7:5,I8:G:3I3*1,3I,`0)E,),`)+J)>/(?"J()#%_()9"&2&-%&/)+8>/%&'"

G2&&)>/2+"M310E,)N035H5,3*,3*N:5)I3*1,)DD3*3EF,3*,28;E3JH);5*E,=31)*<I,N7MG):5<,E7,3EI,

N7*IE3E8E3H5,27*7H);5*E,=31)*<I.,VI,`5,`3;;,I55,3*,),I5N7*<.
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T>6&21()Z')X)&/;"

5%&6%&'"8&Z"Y4(/%[8()&>?

n*3H5:I3EF,7D,6)I03*1E7*

Y5)EE;5

7+68&'"*8&

G3+%;/2`3)"a)+(%&Z)
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