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

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

'JHVSF� ��� *OUSBNPMFDVMBS� 0�
/��DIFMBUF� PG� HVBOJOF� 	SJHIU
� UP
DPQQFS� 	HSFFO
�BOE�NFSJEJPOBM�/
/
0�DPPSEJOBUJPO�PG���HVBOJOFT
UP�DPQQFS�

,FZXPSET��%/"
�NFUBM
�TVQSBNPMFDVMBS�BSSBOHFNFOU
�DPQQFS	**


MS7-P4�4JHOBM�TFRVFODF�CJOEJOH�UP�UIF
BSDIBFBM�TJHOBM�SFDPHOJUJPO�QBSUJDMF

&MJTBCFUI�4BVFS�&SJLTTPO�
�5PCJBT�)BJO[M�

���%FQBSUNFOU�PG�$IFNJTUSZ
�6NFB�6OJWFSTJUZ
�4XFEFO

FNBJM��FMJTBCFUI�TBVFS�FSJLTTPO!VNV�TF
5IF�TJHOBM�SFDPHOJUJPO�QBSUJDMF�	431
�DP�USBOTMBUJPOBMMZ

UBSHFUT� QSPUFJOT� UP� UIF� FOEPQMBTNJD� SFUJDVMVN� JO
FVSLBSZPUFT� PS� UP� UIF� QMBTNB� NFNCSBOF� JO� QSPLBSZPUFT�
"T�UIF�JOJUJBUJOH�TUFQ
�431�CJOET�UP�UIF�/�UFSNJOBM�TJHOBM
TFRVFODF� PG� OBTDFOU� TFDSFUPSZ� PS� NFNCSBOF� QSPUFJOT� BT
UIFZ� FNFSHF� GSPN� UIF� SJCPTPNF�� 5IF� 431�SJCPTPNF
OBTDFOU�DIBJO�DPNQMFY� JT� UIFO� UBSHFUFE� UP� UIF�NFNCSBOF
UISPVHI� B� (51�EFQFOEFOU� JOUFSBDUJPO� XJUI� UIF� 431
SFDFQUPS�	43
��5IF�TJHOBM�TFRVFODF�JT�SFMFBTFE�GSPN�431
BOE� JOTFSUFE� JOUP� UIF� USBOTMPDPO� DIBOOFM�� 'JOBMMZ
� (51
IZESPMZTJT�USJHHFST�UIF�EJTTPDJBUJPO�PG�431�GSPN�43
�BOE
431�DBO�TUBSU�BOPUIFS�DZDMF�PG�QSPUFJO�UBSHFUJOH�
431� DPNQPTJUJPO� WBSJFT� JO� UIF� UISFF� EPNBJOT� PG� MJGF�

)PXFWFS
� UIF� FWPMVUJPOBSZ� DPOTFSWFE� 431� DPSF� POMZ
DPNQSJTFT�UIF�431���QSPUFJO�CPVOE�UP�UIF�DPBYJBM�TUBDLFE
IFMJDFT� �� BOE� �� PG� 431� 3/"�� 431��� DPNQSJTFT� BO
/�UFSNJOBM� /(� EPNBJO� UIBU� JOUFSBDUT� XJUI� 43� BOE� B
$�UFSNJOBM� NFUIJPOJOF�SJDI�.� EPNBJO� UIBU� CJOET� UP� UIF
TJHOBM� TFRVFODF�� 4JHOBM�TFRVFODF� CJOEJOH� JO� UIF� 431��
.�EPNBJO�NVTU�UIFSFGPSF�CF�FGGFDUJWFMZ�DPNNVOJDBUFE�UP
UIF�431���/(�EPNBJO�GPS�SFDFQUPS�JOUFSBDUJPO��8F�IBWF
EFUFSNJOFE� UIF� ���� f� DSZTUBM� TUSVDUVSF� PG� VOCPVOE�� BOE
TJHOBM�TFRVFODF� CPVOE� 431� GPSNT
� CPUI� QSFTFOU� JO� UIF
BTZNNFUSJD� VOJU�� 5IF� TUSVDUVSFT� QSPWJEF� FWJEFODF� GPS� B
DPVQMFE� CJOEJOH� BOE� GPMEJOH� NFDIBOJTN� JO� XIJDI
TJHOBM�TFRVFODF�CJOEJOH�JOEVDFT�UIF�DPODFSUFE�GPMEJOH�PG
UIF�(.�MJOLFS�IFMJY
� UIF� GJOHFS� MPPQ
�BOE� UIF�$�UFSNJOBM
BMQIB� IFMJY� h.��� 5IJT� NFDIBOJTN� BMMPXT� GPS� B� IJHI
EFHSFF� PG� TUSVDUVSBM� BEBQUBCJMJUZ� PG� UIF� CJOEJOH� TJUF� BOE
TVHHFTUT�IPX�TJHOBM�TFRVFODF�CJOEJOH�JO�UIF�.�EPNBJO�JT
DPVQMFE� UP� SFQPTJUJPOJOH� PG� UIF� /(� EPNBJO� GPS
BDDFMFSBUFE� SFDFQUPS� JOUFSBDUJPO�� 8F� QSPQPTF� UIBU
TJHOBM�TFRVFODF� SFDPHOJUJPO� WJB� B� EJTPSEFS�UP�PSEFS
USBOTJUJPO� PG� NVMUJQMF� TUSVDUVSBM� FMFNFOUT� GBDJMJUBUFT
TQFDJGJD�SFDPHOJUJPO�PG�XJEFMZ�EJWFSTF�TJHOBM�TFRVFODFT�
,FZXPSET�� TJHOBM� SFDPHOJUJPO� QBSUJDMF
� 431
� DSZTUBM� TUSVDUVSF

TJHOBM�QFQUJEF
�BSDIBFB


