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

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

.4����)JTUPSZ�PG
DSZTUBMMPHSBQIZ�BOE�&$"

$IBJST��4JOF�-BSTFO
�)PXBSE�'MBDL

MS47-P1�'JOEJOH�ZPVS�QMBDF�JO�UIF�XPSME�v
VTJOH�UIF�$4%�UP�CFODINBSL�ZPVS�SFTFBSDI
"NZ�"��4BSKFBOU�
�4FUI�8JHHJO�
�4V[BOOB�$��8BSE�
�1FUFS�"�

8PPE�
�$PMJO�3��(SPPN�

��� $BNCSJEHF� $SZTUBMMPHSBQIJD� %BUB� $FOUSF
� $BNCSJEHF
� 6OJUFE
,JOHEPN

FNBJM��TBSKFBOU!DDED�DBN�BD�VL
"MM�SFTFBSDIFST�IPQF�UP�MFBWF�B�NBSL�PO�UIF�XPSME�XJUI

UIFJS�XPSL�`�&WFSZPOF�XBOUT� IJT� PS� IFS� MBUFTU� PQVT� UP�CF
HSPVOE�CSFBLJOH
�SFDPSE�TFUUJOH�PS�FYQFDUBUJPO�TIBUUFSJOH�`
*G�POF� JT� MVDLZ�FOPVHI� UP�IJU� VQPO� TVDI�B� TVDDFTT
�XIBU
IBQQFOT� XIFO� JU� JT� QVCMJTIFE� JOUP� UIF� DPNNPO
DPOTDJPVTOFTT `�%PFT�JU�SJTF�NFUFPSJDBMMZ�UP�UIF�IFBEMJOFT
BOE�DPWFST�PG�FWFSZ�KPVSOBM�POMZ�UP�CVSO�PVU�B�GFX�ZFBST
MBUFS
�PS�EPFT� JU� CFDPNF�B� TUBQMF�PG� SFTFBSDI�QSPKFDUT� GPS
ZFBST� UP� DPNF `� 5IF� WBTU� BSDIJWF� UIBU� JT� UIF� $BNCSJEHF
4USVDUVSBM� %BUBCBTF� DBO� IFMQ� VT� USBDL� NPMFDVMBS� BOE
TUSVDUVSBM�QIFOPNFOB
�HJWJOH�VT�B�TFOTF�PG�QFSTQFDUJWF�PO
XIFO�PVS�SFTFBSDI�EBSMJOHT�XFSF�CPSO
�BOE�IPX�UIF�XPSL
TVSSPVOEJOH�UIFN�IBT�FWPMWFE�PWFS�UJNF�`�*O�BEEJUJPO
�XF
DBO� NBQ� PVS� DVSSFOU� GBWPSJUFT� BHBJOTU� PMEFS� USFOET� UP
KVEHF�XIFSF�XF�BSF�JO�UIF�SFTFBSDI�DZDMF�`�)FSF�XF�UBLF�B
MPPL� UISPVHI� UIF� $4%
� DIBSUJOH� UIF� DPVSTF� PG� bGBNPVTc
NPMFDVMFT� TVDI� BT� GVMMFSFOFT� BOE� NFUBMMPDFOFT� GSPN
JOJUJBM� TUSVDUVSF� EFUFSNJOBUJPOT� UP� UIF� MBUFTU� SFQPSUT�`�8F
UIFO�DPNQBSF�UIFTF�USFOET�BHBJOTU�DVSSFOU�IPU�UPQJDT�TVDI
BT� UIF� VCJRVJUPVT�.FUBMj0SHBOJD� 'SBNFXPSLT�`� %P� UIF
USFOET�TVHHFTU�XF�BSF�BU�UIF�[FOJUI�PG�UIJT�SFTFBSDI
�PS�EP
UIFZ�QPJOU�UP�NBOZ�GSVJUGVM�ZFBST�JO�UIF�GVUVSF 
,FZXPSET��EBUBCBTFT
�DSZTUBMMPHSBQIZ
�QVCMJDBUJPOT

MS47-P2�,BUIMFFO�-POTEBMF���)FMFO
.FHBX
.JLF�(MB[FS�

���$MBSFOEPO�-BCPSBUPSZ
�1BSLT�3PBE
�6OJWFSTJUZ�PG�0YGPSE
�09�
�16
�6,

FNBJM��HMB[FS!QIZTJDT�PY�BD�VL
*O� UIJT� UBML� *� TIBMM�HJWF�B�CSJFG�EFTDSJQUJPO�PG� UIF�XPSL

BOE�QFSTPOBMJUJFT�PG�UXP�GBNPVT�GFNBMF�DSZTUBMMPHSBQIFST

1SPGFTTPS� %BNF� ,BUIMFFO� -POTEBMF� BOE� %S�� )FMFO
.FHBX
� CPUI� PG�XIPN�IBWF� JOGMVFODFE�NZ� PXO� DBSFFS�
`,BUIMFFO�-POTEBMF�XBT� USBJOFE� BT� B� QIZTJDJTU� PSJHJOBMMZ
CVU�CFDBNF�B�1SPGFTTPS�JO�UIF�%FQBSUNFOU�PG�$IFNJTUSZ�BU
6OJWFSTJUZ� $PMMFHF� -POEPO�� )FS� MBTU� UXP� SFTFBSDI
TUVEFOUT�XFSF�NZTFMG� BOE�)PXBSE� 'MBDL��)FMFO�.FHBX
XPSLFE� JO� UIF�$BWFOEJTI�-BCPSBUPSZ
�$BNCSJEHF
�XIFSF
*`XBT�IFS�MBTU�QPTUPDUPSBM�BTTJTUBOU�

'JHVSF����,BUIMFFO�-POTEBMF�BOE�)FMFO�.FHBX

,FZXPSET��-POTEBMF
�.FHBX


