
��UI�&VSPQFBO�$SZTUBMMPHSBQIJD�.FFUJOH���SE���UI�"VHVTU������3PWJOK�$SPBUJB

T����``````````````````�``````````````````�``````````````````�``````````````````�```````````�Acta Cryst.�	����
��"���T���

.4����5BJMPSFE�QIZTJDBM
QSPQFSUJFT�JO�NPMFDVMBS�DSZTUBMT

$IBJST��4FCBTUJFO�1JMMFU�1JMBS�(PNF[�4BM

MS31-P1�"EBQUJWF�TUSVDUVSBM�DIBOHFT�GPS
JODSFBTFE�TPSQUJPO�DBQBDJUZ

7JODFOU�+��4NJUI�

��� %FQBSUNFOU� PG� $IFNJTUSZ� BOE� 1PMZNFS� 4DJFODF� 6OJWFSTJUZ� PG
4UFMMFOCPTDI�4UFMMFOCPTDI������4PVUI�"GSJDB

FNBJM��WKT!TVO�BD�[B
"� UXP�EJNFOTJPOBM� 	��%
� NFUBM�PSHBOJD� GSBNFXPSL

\<;O	-
�>¹%.'¹)�0^O� 	�
� QSFQBSFE� CZ� UIF� SFBDUJPOPG`��	�H�CFO[P<d>JNJEB[PM���ZM
CFO[PJD� BDJE� 	-
`XJUI
;O	/0�
���)�0�VOEFS�TPMWPUIFSNBM�DPOEJUJPOT�DBO�BEBQU
JUT� TUSVDUVSF� EVSJOH� TVQFSDSJUJDBM� DBSCPO� EJPYJEF� 	$0�
HVFTU�FYDIBOHF�BOE�$0�� TPSQUJPO��5IF���%� MBZFST�PG� UIF
GSBNFXPSL� BSF� BTTPDJBUFE� CZ� XFBL� JOUFSBDUJPOT� UIBU
FOBCMF� UIF� GSBNFXPSL� UP� VOEFSHP� HVFTU�JOEVDFE
FYQBOTJPO� BOE� DPOUSBDUJPO�� "U� IJHI� QSFTTVSF� BEEJUJPOBM
TQBDF� JT� DSFBUFE� CFUXFFO� BEKBDFOU� MBZFST� SFTVMUJOH� JO� B
TJHOJGJDBOU� JODSFBTF� JO� UIF�$0�� TPSQUJPO�DBQBDJUZ� 	'JHVSF�
��.PSFPWFS� UIF� TUSVDUVSBM� DIBOHFT� BOE� HBT� VQUBLF� CZ
UIF� IPTU� PDDVS� QSFGFSFOUJBMMZ� GPS� $0�� BU� ��� �$� XIJMF
OJUSPHFO�	/�
�BOE�NFUIBOF�	$)�
�BSF�OPU�BETPSCFE�VOEFSUIF� TBNF� DPOEJUJPOT�� 1SFTTVSF� EJGGFSFOUJBM� TDBOOJOH
DBMPSJNFUSZ� 	1%4$
� BOE� JO� TJUV� TJOHMF�DSZTUBM� 9�SBZ
EJGGSBDUJPO� 	4$%
� FYQFSJNFOUT� VOEFS� HBT� MPBEJOH� XFSF
DBSSJFE� PVU� UP� PCUBJO� JOTJHIU� JOUP� UIF� EZOBNJD�CFIBWJPVS
PG�UIF�GSBNFXPSL�

'JHVSF� ��� 5IF� GSBNFXPSL� WJFXFE� BMPOH� <���>�� B
� %JTDSFUF
NJE�TJ[FE�QPDLFUT�PG�UIF�TUSVDUVSF�PCTFSWFE�BU�MPX�QSFTTVSF�BOE�C

UIF�MBSHFS�QPDLFUT�PCTFSWFE�BU�IJHI�QSFTTVSF��)ZESPHFO�BUPNT�BOE
HVFTU�NPMFDVMFT�IBWF�CFFO�PNJUUFE�GPS�DMBSJUZ�

,FZXPSET��TPSQUJPO�GMFYJCJMJUZ�DBSCPO�EJPYJEF�BOE�IZTUFSFTJT

MS31-P2�$SZTUBM�TUSVDUVSF�BOE�HFMBUJPO
QSPQFSUJFT�PG�OBQIUIBMFOF�CJPDPOKVHBUFT

;PSBO�,PLBO��#FSJTMBW�1FSJ���+BOKB�.BLBSFWJ���(PSBO�¸UFGBOJ��
-FP�'SLBOFD��4SF�LP�*��,JSJO�

��� .BUFSJBMT� $IFNJTUSZ� %FQBSUNFOU� 3V¼FS� #P�LPWJ�� *OTUJUVUF
#JKFOJ�LB�D�����$SPBUJB
��� 0SHBOJD� BOE� #JPDIFNJTUSZ� %FQBSUNFOU� 3V¼FS� #P�LPWJ�
*OTUJUVUF�#JKFOJ�LB�D�����$SPBUJB

FNBJM��[PSBO�LPLBO!HNBJM�DPN
-PX� NPMFDVMBS� NBTT� HFMBUPST� IBWF� CFFO� JOUFOTJWFMZ

SFTFBSDIFE� JO� UIF� QBTU� EFDBEF� EVF� UP� UIFJS� FBTF� PG
QSFQBSBUJPO� BOE� QPUFOUJBM� BQQMJDBUJPO� JO� UIF� GJFME� PG� TPGU
BOE�PQUJDBM�NBUFSJBMT�USBOTQPSUBUJPO�NFEJB�BOE�BT�BDUJWF
NFEJB� GPS� PSHBOJD� SFBDUJPOT� BOE� DBUBMZTJT��� 0G� TQFDJBM
JOUFSFTUT�BSF�DIJSBM�HFMBUPST�XIFSF�BNQMJGJDBUJPO�PG�DIJSBM
PS� MVNJOFTDFOU� QSPQFSUJFT� DBO� CF� BDIJFWFE� WJB� HFMBUJPO��
8F� IBWF� TVDDFTTGVMMZ� BQQMJFE� BNJOP� BDJE� TVCTUJUVUFE
CFO[FOF�EFSJWBUJWFT�CFBSJOH�QIPTQIJOF�NPJFUZ�BT�MJHBOET
JO� 3I�DBUBMZ[FE� FOBOUJPTFMFDUJWF� IZESPHFOBUJPO
SFBDUJPOT��� JU� XBT� TIPXO� UIBU� UIF� FOBOUJPTFMFDUJWJUZ� JT
TUSPOHMZ�EFQFOEBOU�PG�UIF�BNJOP�BDJET�VTFE�BT�XFMM�BT�UIF
CFO[FOF�TVCTUJUVUJPO�(meta-�PS�para-).�"T�BO�FYQBOTJPO�PG
PVS� SFTFBSDI� UPXBSET� UIF� GJFME�PG� TPGU�NBUFSJBMT�IFSF�XF
QSFTFOU� BO� POHPJOH� XPSL� PO� BNJOP� BDJE� EJTVCTUJUVUFE
OBQIUIBMFOF�CJPDPOKVHBUFT�XIFSF�TPMJE�TUBUF�BOE�HFMBUJPO
QSPQFSUJFT� BSF� JOGMVFODFE� CZ� TNBMM� NPEJGJDBUJPOT� PG� UIF
NPMFDVMF�4FWFSBM�DSZTUBM�TUSVDUVSFT�PG�CJPDPOKVHBUFT�XFSF
PCUBJOFE�� "MM� DPNQPVOET� FYIJCJU� IZESPHFO� CPOEJOH� JO
UIFJS� CVU� OP� ���� TUBDLJOH� XBT� PCTFSWFE�� *O� UIF� DBTF� PG
OPODIJSBM� HMZDJOF� NFUIZM� FTUFS� EFSJWBUJWF� UXP
QPMZNPSQIT� XFSF� PCUBJOFE� CZ� TMPX� FWBQPSBUJPO� PG
EJGGFSFOU� TPMWFOU� TPMVUJPOT�� *U� XBT� TIPXO� CZ� NFBOT� PG
QPMZDSZTUBMJOF� 9�SBZ� EJGGSBDUJPO� UIBU� JO� 5)'� B� TJOHMF
QIBTF� JT� GPSNFE� XIJMTU� JO� FUIBOPM� CPUI� QIBTFT� BSF
QSFTFOU�� 5IF� UXP� QPMZNPSQIT� EJGGFS� POMZ� JO� UIFJS
DIBSBDUFSJTUJD� UPSTJPO� BOHMFT� PG� UIF� BNJEF� HSPVQ�� "MM
EFSJWBUJWFT� XFSF� UFTUFE� BT� HFMBUPST� JO� WBSJPVT� PSHBOJD
TPMWFOUT�� 5IF� SFTVMUT� IBWF� TIPXO� UIBU� BMBOJOF� EFSJWBUJWF
	'JHVSF��
�XJUI�$��BMJQIBUJD�DIBJOT�FYIJCJU�TVQFS�HFMBUJPO
PG�OPOQPMBS�BSPNBUJD�TPMWFOUT�
���	B
�/��.��4BOHFFUIB�BOE�6��.BJUSB�Chem. Soc. Rev.

��� 	����
����v�����	C
�-��'SLBOFD�BOE�.���JOJ��Chem.
Commun.�	����
����v�����	D
�+��.BLBSFWJ��et al��Chem.
Eur. J.���	����
�����v������	E
�#��&TDVEFS�et al��New J.
Chem.����	����
�����v��������	B
�"��3��"��1BMNBOT�BOE
&�� 8�� .FJKFS� Angew. Chem. Int. Ed.� ��� 	����

����v������ 	C
� ;�� ;IBP� et al�� Soft Mater.� �� 	����

����v��������;��,PLBO�et al��Organometallics����	����

����v�����


