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� æ� � A =�� æ«ä
] k :ØPIxX�=�:J^G_CE';GaT:LJ@%E':<XrB�IH@%E = k :¬l>@.E\_CMTOÐ@%B�XHL�:JOP:
_CO{_CaTZ+XUM�X�_COPl�FPXU:<X#_ÈS%Ix_C; k MTL<_CaGIH:J;GIH:<XU:JO8=x_)=UMT@%O�@CB×= k : MTE��
_CS.:±MTO z MNS.FGIH: } ?~] k M�X�IU:<;GIH:<XU:JO8=H_C=UMT@%O~L�@.OPX�M�X�=HX�@CB =[��@
=[Z+;{:oX�@CB':<l>S.:<X �Uà79:3.à0_COPl�ÙBn�..ÞHà���_CO{lÒ= k IH:J:¢=[Z+;{:oX�@CB
OG@>l>:oX �	��b���_CO{l�� ��?G` O¬à79238à�:ol>S%:ÈIH:J;GIH:<XU:JO8=HX�_�aNMTOG:RMTO
= k :nMTE\_CS.:%b>_COPl
_yÙBn�.%Þxà�:ol>S%:naNMTOG�>X#= k :ÈOG@.O>�¨@)W%:JIHa�_C;G;GMTOGS
;5:JOPLJMNa�X-=U@%S.:�= k :JIo?c] k :�OG@>l>:Aa�_ � :Ja�X�L�@%E':AB�IU@.EÐ= k :�®¢_%aY=H�
a�_ � :JaTMNOGS~Ë ®¢_%aY=H�%b#i<j8e%�ªÍ�@CB#= k : ê FPOPL�=HMN@.OPXÈ@CB�= k :'aTMNOP:<XRMTO
= k :�MTE\_CS%:.b{� k :JIH:�� X�=H_%OPlGX�B�@%In_CO0_%IUIH@)� ê FPOPL�=HMN@.O�?R`�=
= k MTXnX[=x_CS.:%bP��: k _ªW.:ROG@C=nMNO{L�aTFPl>:<l0l>MTX�=H_%OPL�:uMNO>B�@.IUE\_C=UMT@%O
MTO¯= k :
S.IH_%; k IH:J;PIU:oX�:<O.=x_)=HMN@.O�b � F>=yX�F{L k MTO>B�@%IHE\_)=UMT@%O�MTX
:<_.X�Z'=H@\_%lGlÊ?�VwX�MTOGS�= k MTX�IH:J;GIH:<XU:JO8=x_)=UMT@%Ocb8_�aTMNOG:©lGIH_ª��MTOGS
@CBÊ= k :�MTE\_CS.: �#@.FGa�lyL�@.OPX�M�X�=A@CB�IH:<L�=H_COPS%aT:<X;�7;{:<OPL�MTaTX�X�=UFPLx�
MTOy= k :nXUFGIUB7_%L�:���b8;P_CIU=UM�_CaTaTZ�@>L<L�aTFPl>:<lyIU:oL�=H_%OGS%aT:<X ��@)W.:JIHaT_%;>�
;GMTOGS©;5:JOPLJMNa�X7��b+_COPl'IH:<L�=H_COPS%aT:<X���MN= k =HIUM�_COGS.aN:oX�@%O�= k :�:<OPl
��;5:JO{L�MTaTX���MN= k X k _CIH;r;{@.MNO8=HX7��?
z @.I�= k MTX�:J^G_CE';GaT:%b._%aNaPS%Ix_C; k l>M�X[=H@%IU=UMT@%O\L�@8X[=xX��#:<IU:�XU:�=�=H@
@%OP:%b%_%OPl©= k :�= k IH:<X k @.aTl�@%O�= k :�E\_)=xL k LJ@.X�=���_.Xc=[��@ ��M�? :.?Nb
_�B�FG�<�JZ±MTOPX�=H_%OPL�:ÈM�X�OG@\E'@%IH:n= k _%O
=[��@\l>M�X[=H@%IU=UMT@%OPX�B�IH@%E
= k :ÈXUF � X�=UIHFPL�=UFGIH:��? z MTS%FGIH:Èg�X k @)� XA= k IH:J:ÈX�F � X[=HIUF{L�=UFPIU:oX
l>M�XULJ@)W%:<IU:ol � Z�¡5£�¤5¥c£�¦¢MTO= k :±S%Ix_C; k M�LJ_%a�MTE'_%S%:.?rQ#_%L k
XUF � X�=UIHFPL�=HFGIU: k _.X�XU:JW.:JIx_Ca5:�^G_%L�=�MNOPX�=H_%OPL�:oXJb � FG= z MTS%FGIH:Èg
@%OPaNZ\X k @)� X�= k :�B�FP�J�JZ'MTOPX�=H_CO{L�:<X<?�] k : Ø{IHX�=�XUF � X�=UIHFPL�=UFGIH:
M�X�= k : IU:oL�=x_COGS.aN:���MN= k B�FG�<�JZ�MNO{X[=x_COPLJ:<X�= k _)=#lG:JW+MT_C=U:�B�IH@%E
= k :uIH:<L�=x_COGS.aN: � Z�@%OP:©aNMTOG:.?�] k :uXU:<LJ@%OPl�XUF � X�=UIHFPL�=HFGIH:©MTX
= k :�B�FGaTaßb�X k _%IU;Ï;{:<OPL�MTan��MY= k @%OG:�B�FG�<�JZÏMNO{X[=x_COPLJ: � :<MNOPS
_r;{:<OPL�MTa���MN= k _�l>FGaTa�@.I k MTlPl>:JO;5@%MTO.=o?y] k :'= k MNIxl«XUF � �
X�=UIHFPL�=HFGIU:±B�@%IHE\X�_«;P_CIU=UM�_CaTaTZ¢@>L<L�aTFPl>:<l¬;{:<OPL�MTa���MY= k =[��@



CH3

O

O

CH3 C   O

CH OH2
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z MNS.FGIH:©e>ÎAD#@%IU=UM�X�@.OG:

C C C C C C C C CCH3 OH

CH3 OH C

Discovered Substructure                  Fuzzy Instances

z MNS.FGIH: ÌGÎ�K+F � X�=UIHFPL�=HFGIH:<X�B�@.FGOPl'MTOrD#@%IU=UM�X�@.OG:�L�@.E�;5@%FPOPl

B�FG�<�JZ0MTOPX�=H_%OPL�:oX©l>:JW+M�_)=HMNOGSrB�IH@%E = k :yXUF � X�=UIHFPL�=HFGIH: � Z«_
XUMNOGS.aN:�aTMNOG:.?u] k FPX<b-¡×£�¤{¥-£�¦�M�l>:<O.=HMYØ{:<l0= k :'E\_ ê @.IwIH:J;GaTMN�
LJ_C=U:ol�LJ@%E';5@%OG:<O.=xX�@CB5= k :�MTE\_CS.:�_%aN@.OGSÈ��MY= k X�MTE'MNa�_CIob � F>=
OG@%=uMTlG:JO8=UM�LJ_%aßb�MTOPX[=x_COPLJ:<X<? | :oXUX�X�MTE'MNa�_CIuB�FG�J�<Z¢MTOPX�=H_%OPL�:oX
E'MNS k = � :\MTOPL�aTFPl>:ol � Z«MNOPLJIU:o_%XUMNOPS±= k :\FG;G;5:JI � @%FGO{l«@.O
= k :RE'_C=HL k L�@8X[=o?
] k :RXU:<L�@.OPl
:�^G_CE';GaT:RL�@%E':oX�B�IU@.E²= k :Rl>@.E\_CMTO
@%B�L k :<E��
M�LJ_Ca�X�=UIHFPL�=HFGIU:'_CO{_CaTZ+XUM�XJ? z MNS.FGIU:\e\X k @)� X�= k :'X[=HIUF{L�=UFPIH_%a
B�@%IHEuFPaT_ÏB�@.I�= k :¬@%IHS._%OGMTLLJ@%E';{@.FGOPl�D#@.I�=HMTXU@%OG:.?Â] k :
S%Ix_C; k IH:J;GIH:<XU:JO8=x_)=UMT@%Or@CB�= k :uL�@.E�;5@%FPOPl�L�@%O{X�M�X[=xX�@CB�ØPW.:
=[Z+;{:oX�@%B×OP@+lG:%Î�D �7LJ_%I � @%O	��b+É �7@ª^+Z+S.:JOA��b+Én�©b>D�� S b8_%OPlD�� � Én�KI+_COPl�=[��@n=[Z8;5:<X�@CB×:<l>S.:<X<Î-XUMNOGS.aN: � @%OPl\_%OPl'l>@%FG�
� aT: � @%O{lÊ?�] k : k :�^G_CS.@%OPX#MTO z MNS.FGIH:Re k _ªW%:n_�XUMTOGS%aT:wL<_CIU�
� @%O~_)=R:<_.L k W.:JIU=U:J^×b�_%OPl¢:<_.L k XUMTl>:\IH:J;PIU:oX�:<O.=xXÈ_rXUMTOGS%aT:
� @%OPlrFGOGaT:<XHX�_%L<L�@.E�;{_COGMT:<l � Z±_'X�:oL�@%O{l±;P_%IH_%aNaT:JaÊaTMTOG:%?
`�X#MTO\= k :wØPIxX[=�:�^G_CE';GaT:%b+_CaTa{lGMTX�=U@.I�=HMN@.O±L�@8X[=xX���:JIH:�X�:J=A=H@
@%OP:%b�_COPl¢= k :y= k IU:oX k @%a�l«@.O~E\_)=HL k LJ@.X�=©��_.XÈ=[��@P? z MNS%�
FGIH:uÌ±X k @)� X�=[��@±XUF � X�=UIHFPL�=HFGIH:<X�lGMTXHL�@)W.:JIH:<l � Z0¡5£c¤{¥-£�¦
MTO�= k :\D#@%IU=UM�X�@.OG:©:J^>_%E';GaN:.?�] k :uØPIHX�=�M�Xw_\= k IH:J:�LJ_CI � @%O
L k _%MNO©LJ@%OGOG:oL�=H:<l � ZÈX�MTOGS%aT: � @%O{lGXJ?�] k :#XU:<LJ@%OPlRXUF � X�=UIHFPL��
=UFPIU:�M�X�_nIUMTOGSÈ@CBÊX�MN^�L<_CI � @.OPX�L�@%OPOG:<L�=U:<l � ZuXUMNOPS%aT: � @%O{lGXJ?
� O\_%lGlGMY=HMN@.Ou=H@w= k :<XU:�X�F � X[=HIUF{L�=UFPIU:oXJb z MTS%FGIH:�ÌÈ_Ca�X�@ÈX k @)� X
XU@%E':A@%B>= k :#B�FG�J�<ZRMNO{X[=x_COPLJ:<X-E'_C=HL k MTOGS�= k :�X�F � X[=HIUF{L�=UFPIU:.?
QA_.L k B�FG�J�<Z¢MTOPX�=H_%OPL�:±lGMYÖ×:JIxXRB�IH@%EÂ= k :±X�F � X[=HIUF{L�=UFPIU: � Z
@%OP:n:ol>S%:(I+= k :<IU:JB�@%IH:%b+= k :RE\_)=HL k L�@8X[= M�X�aT@)�R?

`�X¬MNOf= k :³MTE\_CS.:Ï:J^G_CE';GaT:%b�¡5£�¤5¥c£c¦�M�l>:JO8=HMYØP:oX¬XU@%E':
k MTS k aTZ�IH:J;5:�=HMY=HMNW.:³X�F � X[=HIUFPL�=UFGIH:<X��MN= k MNOÃ= k :½L k :JE'M�LJ_%a
L�@.E';{@.FGOPlÊ?Ò`�S._%MNO�b�MTOPL�IH:<_.X�MTOGS«= k :�E\_C=HL k L�@.X�=yFG;G;5:JI
� @%FGOPl\= k IH:<X k @%a�l'��@%FGa�ly_CaTaT@)��aT:<XHX#XUMTE�MTa�_CI�MTOPX�=H_CO{L�:<X<?!� O
= k :�MNE\_CS.:#:J^G_CE';GaT:%b)= k : l>M�XULJ@)W%:JIH:<luX�F � X[=HIUFPL�=UFGIH:<X�LJ@%FGa�l
OG@)� � :yFPXU:<l¢=U@0IU:J��:J^+;PIU:oXUXn= k :±MTE\_CS%:\MTO~=H:JIHE'Xu@CB�= k :
= k IU:<:©=[Z+;{:oX�@%BA;5:JOPLJMNa�XJ?È] k M�X���@%FPaTl�S.IU:o_)=HaNZrIU:ol>FPLJ:©= k :
L�@.E';GaN:J^>MY=[Z@CB�= k :�S%Ix_C; k IU:<;GIH:<XU:JO8=H_C=UMT@%O�?] k :�_%l>W)_COG�
=H_%S%:oXÊMNOÈ= k :AL k :<E'MTL<_Ca%_%OP_CaTZ>X�M�XÊl>@%E\_%MNOÈ��@%FGa�lÈL�@%E':�B�IH@%E
l>M�XULJ@)W%:<IUMTOGS';GIH:JW+MN@.FPXUaNZ8�¨FGOG�+OG@)��O�E'@%aT:<L�FPaN:oX�_CO{l�IU:ol>FPL��
MTOGSy= k :�LJ@%S.OGMY=HMNW.:�LJ@%E';GaT:�^>MY=[Z�@%B�= k :'L�@.E';{@.FGOPl � Z�_ � �
X�=UIx_%L�=HMNOPS�@)W.:JI�l>M�XULJ@)W%:JIH:<l±E'@%aT:<L�FPaN:oXJ?

� ¾¬º¯· ¾ � ¼�ä�¶Gº¯· ä
K+F � X[=HIUFPL�=UFGIH:�lGMTXHL�@)W.:JIHZ±_CaTaN@)� X = k :�MTlG:JO8=UMNØ{LJ_C=UMT@%O�@%B�MNO>�
=U:<IU:oX[=HMNOPSu_COPl'IH:J;5:�=HMY=HMNW.:wL k FGOG�>X�@%BcX[=HIUF{L�=UFPIU: MTO±_©X�=UIHFPL��
=UFPIH_%aCIU:<;GIH:<XU:JO8=H_C=UMT@%On@CB+= k :A:JO+W+MNIH@%OGE':<O.=o?c] k :AXUF � X�=UIHFPL��
=UFPIU:oX�E'_ªZ � :©F{X�:ol
_.X�OG:J�¿L�@.OPL�:<;>=HX�B�@.FGOPlrMTO
= k :R:JO+W+MN�
IH@%OGE':JO8=#_%OPl\_%XA_RE':<_CO{X�@CBÊIH:<l>F{L�MTOGSR= k :�L�@.E�;PaN:J^+MN=[Z�@CB
= k : IU:<;GIH:<XU:JO8=H_C=UMT@%O � Z�_ � X�=UIx_%L�=UMTOGSÈ@)W%:<I�MTOPX�=H_%OPL�:oX�@CB×= k :
XUF � X�=UIHFPL�=HFGIU:.?½� @)��:JW.:JIob�= k :�MTOPX�=H_%OPL�:oX'@CBR_¢XUF � X�=UIHFPL��
=UFPIU:AB�@%FGOPl©MNOR= k :�:JO+W+MNIH@%OGE':<O.=-IH_%IU:<aNZw@+L<L�FGI-MNO©= k :�:�^G_%L�=
XH_CE':�B�@%IHE�?�`�lGl>MTOGSu= k :�B�FG�J�<Z�S.IH_%; k E\_)=xL k =U@©= k :wXUF � �
X�=UIHFPL�=HFGIU: lGMTXHL�@)W.:JIHZR;GIU@>LJ:<XHX�MNO{L�FGIxX�aTMY=U=UaT:�L�@.E�;PF>=H_C=UMT@%OP_%a
;5:JOP_%aY=[Z.b�_%aNaT@)� X�= k :0l>M�XULJ@)W%:JIHZ~@CBnB�FG�<�JZ�L�@%O{L�:J;G=HX<b�_%OPl
:JO k _COPLJ:<XA= k :È_ � MNaTMY=[Z'=H@�LJ@%E';GIH:<XHX�= k :wIH:J;PIU:oX�:<O.=x_)=HMN@.O\@CB
= k :R:JO+W+MNIH@%OGE':<O.=o?
z FP�J�JZ³XUF � X�=UIHFPL�=HFGIH:�l>MTXHL�@)W.:JIHZ k _.XyO+FGE':JIH@%F{Xy_C;G;PaNM�LJ_C�
=UMT@%O{X³_%XÏ:JW+M�l>:JOPLJ:<l � Z²= k : :J^G_CE';GaT:<XÏMNOÁK+:oL�=UMT@%OÁ�>?
ÉwOG:�_%;G;GaTMTL<_)=UMT@%O�M�XyMTE\_CS%:�_%OP_CaTZ>X�M�X'MTO³� k MTL k ¡5£c¤{¥-£�¦
E\_ªZØPOPl�MNO8=H:JIH:<X�=UMTOGS¢XUF � X�=UIHFPL�=UFGIH:<X�MTO¯= k :�MNE\_CS.:
LJ@%IU�
IH:<XU;{@.OPl>MTOGS'=U@\B�IH:<´8FG:<O8=�X�MTE'MNa�_CI @ �>ê :<L�=HX�MTO�= k :u:JO+W+MTIU@.O>�
E':JO8=<?¢] k :yMTOPX�=H_CO{L�:<X�LJ_%O � :
IU:<;Ga�_%L�:ol��MY= k _�;5@%MTO8=U:JI
=U@È= k :�XUF � X�=UIHFPL�=HFGIH: l>:�ØPOPMY=HMN@.O'=U@©:JÖ5:oL�=AMTE\_CS%:�LJ@%E';GIH:<X��
XUMN@.O�?�] k :«B�FG�J�<Z½S%Ix_C; k E\_)=HL k _Ca�X�@ k _%X�_%;G;GaTMTL<_)=UMT@%O{X
MTO½MNE\_%S%:�IH:<LJ@%S%OPMY=HMN@.O�B�@.IyØPO{l>MNOPS�XUMNE'MTaT_%I±MTOPX[=x_COPLJ:<X±@CB
_Ï;GIH:JW+MN@.FPXUaNZ8� l>MTXHL�@)W.:JIH:<l³XUF � X�=UIHFPL�=HFGIH:~MNO _ÏOG:J�Â:JO+W+MN�
IH@%OGE':JO8=o?�`�OG@C= k :JIy_%;G;GaTMTL<_)=HMN@.O�@%B�B�FG�<�JZ�XUF � X�=UIHFPL�=UFGIH:
l>M�XULJ@)W%:<IUZ�M�X�MNO= k :
l>@.E\_CMTO~@CB�L k :<E�M�X�=UIHZ«_CO{l~E'@%aT:<L�FG�
a�_CI � MT@%aT@%S.Z~B�@%I'ØPO{l>MNOPS¬MNO8=H:JIH:<X�=UMTOGSE�@.aN:oL�FGaT:<Xy@%IyL�@.E��
;5@%FGOPlPXy= k _)=
_CÖ5@.IHl³XUMTS%OGMNØ{LJ_%O8=±L�@%S.OGMN=UMTW%:0LJ@%E';GIH:<XHX�MT@%O
@CB�= k :©L k :JE'M�LJ_Ca�LJ@%E';5@%FGOPlPXJ?
z FPI�= k :JI':�^>;5:JIHMNE':<O.=x_)=HMN@.O¯M�X�OP:<L�:oXUXH_CIHZ¢=U@¢W)_CaTMTlG_C=U:r= k :
MTO.=H:JIH:<X�=UMTOGS%OP:<XHX�_COPl¿_.LJL�FPIH_.L�Z½@%B�= k :¯l>M�XHL�@)W%:<IU:olÐXUF � �
X�=UIHFPL�=HFGIU:oXJ?p� O8=U:<IU:oX[=HMNOPS%OG:oXUXÈL�@.FGa�l � :\W)_CaTMTlP_)=U:ol � Z k F>�
E\_CO¿:�^>;5:JIU=0_C;G;PIU@)W)_CaÈ@%B'XUF � X�=UIHFPL�=HFGIH:<X�l>M�XHL�@)W%:<IU:ol½MTO
IH:<_CaÊl>@.E\_CMTOPXJ?�`wLJL�FPIH_.L�Z±LJ@%FGa�l � :RW)_CaTMTlP_)=U:ol � Z±´8FP_%O8=UMN�
B�Z+MNOPS�= k :�L�@%E';GIH:<XHXUMN@.Ou_)Ö×@%Ixl>:<l � Z©l>MTXHL�@)W.:JIH:<l©XUF � X�=UIHFPL��
=UFPIU:oXy_COPl³_C=�=H:JE';>=UMTOGS~=H@¯l>M�XULJ@)W%:<IyX�F � X[=HIUFPL�=UFGIH:<Xy;GFGIU�
;5@.XU:�B�FGaTaNZ�:JE � :olGl>:<l�MTOy_naT_%IUS.:�S.IH_%; k X�=UIHFPL�=UFGIH:%?�Q�^>;5:JIU�
MTE�:<O8=H_)=HMN@.O'MTX�_%aTXU@ÈOG:<LJ:<XHXU_%IUZÈ=H@©l>:�=H:JIHE'MNOG:�= k : :JÖ5:oL�=HX�@CB
= k :±l>M�X[=H@%IU=UMT@%OL�@.X�=HXR_%OPlE\_)=xL k LJ@.X�=R= k IH:<X k @%a�l¢@%O¢= k :



l>M�XULJ@)W%:<IU:olnXUF � X�=UIHFPL�=UFGIH:<X:I):<XU;{:oL�M�_CaTaNZRXUMNO{L�:�= k :<XU:A;P_%IH_%E��
:�=H:JIxXn@CÖ×:JIR_±E':o_COPX � Z�� k M�L k _rFPXU:JIRL�@.FGa�l0XUFG;G;GaTZ�= k :
l>M�XULJ@)W%:<IUZ';GIH@>L�:<XHX���MN= k l>@%E\_%MNO>� XU;{:oL�MNØ{LnMNO>B�@.IUE\_C=UMT@%O�?
ÉwOG:y:<O k _%OPL�:<E�:<O8=©=U@~¡×£�¤{¥-£�¦¢��MTaNa�_%lGl¢= k :±_ � MNaTMN=[Z0=H@
��:JMTS k == k :½W)_%IUMT@%FPX k :JFGIHMTX�=UM�LJX¯X�@�= k _)=~= k :½FPXU:JI¬LJ_%O
MTOPL�aTFPl>:rl>@%E\_CMTO>� X�;5:<LJMYØ5L\�+OG@)��aN:ol>S%:\MTO8=U@�= k :
lGMTXHL�@)W.:JIHZ
;GIH@>L�:<XHX<? z F>=HFGIH:�l>MTIH:<L�=HMN@.OPX���MTaTa%=x_C�%:�_%l>W)_%O.=x_CS.:�@CBP_ OP:J�
LJ_%;P_ � MNaTMY=[ZÏMTO³= k :0B�FG�J�<Z�S.IH_%; k E\_)=xL k =U@�lGZ8O{_CE'MTL<_CaTaNZ
L k _%OGS%:�S.IH_%; k X<?q� Oy@%= k :<I��#@.IHlPXJb.MYB×= k :�S%Ix_C; k IH:J;PIU:oX�:<O.=xX
_�W+MTXUFP_%a�MNE\_%S%:'B�IH@%EÄ_�L<_CE':JIx_Gb�_%Xn= k :±LJ_%E':JIx_
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