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

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

�450&�%&$53*4�9FOPDT�0QFO'BDUPSZ

�0QFO'BDUPSZ� *:$S������8PSLTIPQ�$SZTUBMMPHSBQIZ
5FBDIJOH

MS48-O4�5IF�*6$S�6/&4$0�0QFO-BC
QSPKFDU

.JDIFMF�;FNB���$MBVEF�-FDPNUF�

��� *OUFSOBUJPOBM� 6OJPO� PG� $SZTUBMMPHSBQIZ� �� "CCFZ� 4RVBSF
$IFTUFS�6,
���6OJWFSTJU��EFHMJ�4UVEJ�EJ�1BWJB�WJB�'FSSBUB���1BWJB�*UBMZ
���$3.��6OJWFSTJUw�EF�-PSSBJOF�BOE�$/34�/BODZ�'SBODF

FNBJM��N[!JVDS�PSH
5IF�XPSMEXJEF�OBUVSF�PG� UIF�6/�*OUFSOBUJPOBM�:FBS�PG

$SZTUBMMPHSBQIZ� IBT� QSPWJEFE� OFX� PQQPSUVOJUJFT� UP
EFWFMPQ�FEVDBUJPOBM�BDUJWJUJFT�BU�BMM� MFWFMT� JO�QBSUT�PG� UIF
XPSME�XIFSF�DSZTUBMMPHSBQIZ�JT�BT�ZFU�B�QPPSMZ�EFWFMPQFE
TDJFODF� BOE� UP� TFU� JO�NPUJPO� OFX� JOJUJBUJWFT� JO� DBQBDJUZ
CVJMEJOH�BOE�JOUFSOBUJPOBM�DPPQFSBUJPO��*O�UIJT�SFHBSE�BOE
UP� TUJNVMBUF� DVSSJDVMVN� EFWFMPQNFOU� UIF� *6$S� BOE
6/&4$0�IBWF�TFU�VQ�UIF�0QFO-BC�QSPKFDU�B�OFUXPSL�PG
PQFSBUJPOBM� DSZTUBMMPHSBQIJD� MBCPSBUPSJFT� JO� TFMFDUFE
VOJWFSTJUJFT� JO� "GSJDB� -BUJO� "NFSJDB� BOE� 4PVUI�&BTU
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0QFO-BCT� IBWF� CFFO� PSHBOJ[FE� XIJDI� QSPWJEFE
IJHI�MFWFM�FEVDBUJPOBM�PQQPSUVOJUJFT�UP�MPDBM�TUVEFOUT�BOE
ZPVOH� QSPGFTTPST� UBLJOH� BEWBOUBHF� PG� UIF� TDJFOUJGJD� BOE
FEVDBUJPOBM� FYQFSUJTF� PG� UIF� *6$S� UIF� EJQMPNBUJD� BOE
FEVDBUJPOBM�DIBOOFMT�PG�6/&4$0�BOE�UIF�QBSUOFSTIJQ�PG
DSZTUBMMPHSBQIJD� JOTUSVNFOUBUJPO� NBOVGBDUVSFST�� *O� UIF
0QFO-BCT� BCPVU� ��� UP� ��� TFMFDUFE� QBSUJDJQBOUT� XFSF
UBVHIU� BO� FYQFSJNFOUBM� DSZTUBMMPHSBQIZ� DMBTT� BOE� XFSF
BCMF� UP� DPMMFDU� BOE� JOUFSQSFU� TJOHMF� DSZTUBM� PS� QPXEFS
9�SBZ� EJGGSBDUJPO� EBUB�� 4PNF� PUIFS� DPNQBOJFT� BMTP
DPMMBCPSBUFE� JO� BO� 0QFO'BDUPSZ� BO� JOUFOTJWF� USBJOJOH
XPSLTIPQ�BU�UIFJS�&VSPQFBO�IFBERVBSUFST�XIFSF�TPNF���
TFMFDUFE� FBSMZ�DBSFFS� TDJFOUJTUT� USBWFMMFE� GSPN� NBOZ
DPVOUSJFT� UP� HBJO� IBOET�PO� FYQFSJFODF� PG� UIF� MBUFTU
FRVJQNFOU�`.PSF� EFUBJMT� BOE� SFQPSUT� BCPVU� UIFTF� FWFOUT
BSF�BU�IUUQ���XXX�JZDS�����PSH�PQFOMBCT�
1BSU� PG� UIJT� QSPKFDU� JT� DMPTFMZ� DPOOFDUFE� XJUI� UIF
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