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

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

1MFOBSZ�MFDUVSFT

PL-1�4FSJBM�DSZTUBMMPHSBQIZ�XJUI�9�SBZ
GSFF�FMFDUSPO�MBTFS�QVMTFT

)FOSZ�$IBQNBO�

��� $FOUFS� GPS� 'SFF�&MFDUSPO� -BTFS� 4DJFODF� %&4:� �� 6OJWFSTJUaU
)BNCVSH�)BNCVSH�(FSNBOZ

FNBJM��IFOSZ�DIBQNBO!EFTZ�EF
5IF�QVMTFT�GSPN�9�SBZ�GSFF�FMFDUSPO�MBTFST�BSF�B�CJMMJPO

UJNFT� CSJHIUFS� UIBO� UIF� CSJHIUFTU� TZODISPUSPO� CFBNT
BWBJMBCMF� UPEBZ�� 8IFO� GPDVTFE� UP� NJDSPO� EJNFOTJPOT
TVDI� B� QVMTF� EFTUSPZT� BOZ� NBUFSJBM� CVU� UIF� QVMTF
UFSNJOBUFT� CFGPSF� TJHOJGJDBOU� BUPNJD� NPUJPO� DBO� UBLF
QMBDF�� 5IJT� NPEF� PG� bEJGGSBDUJPO� CFGPSF� EFTUSVDUJPOc
ZJFMET� TUSVDUVSBM� JOGPSNBUJPO� BU� SFTPMVUJPOT� CFUUFS� UIBO� �
"OHTUSPN�GSPN�QSPUFJOT�UIBU�DBOOPU�CF�HSPXO�JOUP�MBSHF
FOPVHI� DSZTUBMT� PS� BSF� UPP� SBEJBUJPO� TFOTJUJWF� GPS
IJHI�SFTPMVUJPO� DSZTUBMMPHSBQIZ�� 5IJT� IBT� PQFOFE� VQ� B
OFX�NFUIPEPMPHZ� PG� TFSJBM� GFNUPTFDPOE� DSZTUBMMPHSBQIZ
UIBU� ZJFMET� SBEJBUJPO� EBNBHF�GSFF� TUSVDUVSFT� XJUIPVU� UIF
OFFE�GPS�DSZPHFOJD�DPPMJOH�PG�UIF�TBNQMF��5IF�NFUIPE�IBT
CFHVO� UP� ZJFME� OFX� TUSVDUVSFT� BOE� IBT� UIF� QPUFOUJBM� UP
JODSFBTF� UIF� SBUF� BU� XIJDI� TUSVDUVSFT� DBO� CF� TPMWFE�
6MUSBGBTU� QVNQ�QSPCF� TUVEJFT� PG� QIPUPJOEVDFE� EZOBNJDT
JO� QSPUFJOT� PS� PUIFS� NBUFSJBMT� DBO� BMTP� CF� TUVEJFE�
*SSFWFSTJCMF� SFBDUJPOT� DBO� CF� TUVEJFE� TZODISPOJTFE� XJUI
UIF� TIPSU� QVMTFT� XJUI� OFX� TBNQMF� CFJOH� DPOTUBOUMZ
SFQMFOJTIFE��8F�IBWF�ZFU�UP�SFBDI�UIF�MJNJU�PG�UIF�TNBMMFTU
TBNQMFT� UIBU� DBO� CF� TUVEJFE� UIJT� XBZ� BOE� NBOZ
JOOPWBUJPOT� JOEJDBUF� UIF� GFBTJCJMJUZ� PG� TJOHMF� NPMFDVMF
EJGGSBDUJWF�JNBHJOH�
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%JTSVQUJWF� UFDIOPMPHJFT� BSF� VTVBMMZ� DIBSBDUFSJTFE� CZ

VOJWFSTBM� WFSTBUJMF� BQQMJDBUJPOT� XIJDI� DIBOHF� NBOZ
BTQFDUT� PG� PVS� MJGF� TJNVMUBOFPVTMZ� QFOFUSBUJOH� FWFSZ
DPSOFS�PG�PVS�FYJTUFODF��*O�PSEFS� UP�CFDPNF�EJTSVQUJWF�B
OFX� UFDIOPMPHZ� OFFET� UP� PGGFS� OPU� JODSFNFOUBM� CVU
ESBNBUJD�PSEFST�PG�NBHOJUVEF� JNQSPWFNFOUT��.PSFPWFS
UIF�NPSF� VOJWFSTBM� UIF� UFDIOPMPHZ� UIF� CFUUFS� DIBODFT� JU
IBT�GPS�CSPBE�CBTF�TVDDFTT��%PFT�HSBQIFOF�IBWF�B�DIBODF
UP�CFDPNF�UIF�OFYU�EJTSVQUJWF�UFDIOPMPHZ �$BO�HSBQIFOF
CF�UIF�NBUFSJBM�PG�UIF���UI�DFOUVSZ �"SF�UIF�QSPQFSUJFT�PG
HSBQIFOF� TP� VOJRVF� UP� PWFSTIBEPX� UIF� VOBWPJEBCMF
JODPOWFOJFODFT� PG� TXJUDIJOH� UP� B� OFX� UFDIOPMPHZ� B
QSPDFTT� VTVBMMZ� BDDPNQBOJFE� CZ� MBSHF� 3�%� BOE� DBQJUBM
JOWFTUNFOUT � *O� TQJUF� PG� UIF� JOIFSFOU� OPWFMUZ� BTTPDJBUFE
XJUI� HSBQIFOF� BOE� UIF� MBDL� PG� NBUVSJUZ� PG� HSBQIFOF
UFDIOPMPHZ� B� SPBENBQ� DBO� CF� FOWJTBHFE� JODMVEJOH
TIPSU�UFSN� NJMFTUPOFT� BOE� TPNF� NFEJVN�� UP� MPOH�UFSN
UBSHFUT� JOUSJOTJDBMMZ� MFTT� EFUBJMFE� CVU� QPUFOUJBMMZ� FWFO
NPSF�EJTSVQUJWF��5IJT�TIPVME�HVJEF�UIF�USBOTJUJPO�UPXBSET
B� UFDIOPMPHJDBM� QMBUGPSN� VOEFSQJOOFE� CZ� HSBQIFOF�XJUI
PQQPSUVOJUJFT�JO�NBOZ�GJFMET�BOE�CFOFGJUT�UP�TPDJFUZ�
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