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

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

MS7-O4�'SPN�TFRVFODF�UP�OBOPTUSVDUVSF��B
DSJUJDBM�CBTF�QBJS�JO�3/"�L�UVSOT�UIBU

DPOGFST�GPMEJOH�BOE�TUSVDUVSBM
DIBSBDUFSJTUJDT
�BOE�DPSSFMBUFT�XJUI

CJPMPHJDBM�GVODUJPO
-JO�)VBOH�
�9VFTPOH�4IJ�
�%BOJFM�)FSTDIMBH�
�%BWJE�-JMMFZ�

���/VDMFJD�"DJE�4USVDUVSF�3FTFBSDI�(SPVQ
�6OJWFSTJUZ�PG�%VOEFF

%VOEFF
�%%���&)
�6,�
���%FQBSUNFOU�PG�#JPDIFNJTUSZ
�4UBOGPSE�6OJWFSTJUZ
�4UBOGPSE�$"

�����
�64"�

FNBJM��IVBOHMJO����!HNBJM�DPN
,JOL� UVSOT� 	L�UVSOT
� BSF� VCJRVJUPVT� TFRVFODFT� UIBU

HFOFSBUF� UJHIU� LJOLT� XJUIJO� 3/"� IFMJDFT� UIBU� NFEJBUF
UFSUJBSZ� JOUFSBDUJPOT� JO� UIF� GPMEJOH� PG� MBSHF� BTTFNCMJFT
TVDI� BT� UIF� SJCPTPNF
� BOE� PGUFO� TFSWF� BT� UBSHFUT� GPS
TQFDJGJD�CJOEJOH�QSPUFJOT��#FDBVTF�PG� UIJT
�L�UVSOT�QMBZ�B
LFZ� SPMF� JO� UIF� BTTFNCMZ� PG� SJCPTPNFT
� UIF� TQMJDFPTPNF
BOE� CPY� $�%� BOE� )�"$"� TOP3/1T
� BT� XFMM� BT� TFWFO
EJTUJODU�SJCPTXJUDI�TQFDJFT�
#PUI� UFSUJBSZ�DPOUBDUT�BOE�QSPUFJO�CJOEJOH�DBO�TUBCJMJ[F

UIF�LJOLFE�DPOGPSNBUJPO
�BOE�TPNF
�CVU�OPU�BMM
�TFRVFODFT
NBZ� GPME� JO� UIF� QSFTFODF� PG� TVGGJDJFOU� NFUBM� JPO
DPODFOUSBUJPOT��5IFTF�EJGGFSFOUJBM�GPMEJOH�QSPQFSUJFT�NVTU
CF� WFSZ� JNQPSUBOU� JO� UIF� BTTFNCMZ� BOE� GVODUJPO� PG� UIFJS
3/"�TQFDJFT��"OPUIFS�JNQPSUBOU�TUSVDUVSBM�DIBSBDUFSJTUJDT
JT� UIBU� NPTU� L�UVSOT� GBMM� JOUP� POF� PG� UXP� DMBTTFT

EFQFOEJOH�PO�XIFUIFS�UIF�BDDFQUPS�PG�UIF�)�CPOE�EPOBUFE
CZ�UIF���O�0���JT�/��PS�/��PG�UIF�DPOTFSWFE�"�C�	UFSNFE
UIF�/��PS�/��DPOGPSNBUJPO
��5IJT�DIBOHFT� UIF� USBKFDUPSZ
PG� UIF� /$� 	/PO�DBOPOJDBM
� IFMJY
� UIVT� QPUFOUJBMMZ
BGGFDUJOH� UFSUJBSZ� DPOUBDUT�� 4VDI� DPOGPSNBUJPOBM
JOGMVFODFT� BSF� MJLFMZ� UP� CF� WFSZ� JNQPSUBOU� JO� UIF
CJPHFOFTJT�PG�MBSHF�3/"�QSPUFJO�BTTFNCMJFT�
#Z� TZTUFNBUJD� BOBMZTJT� PG� ,U��� WBSJBOUT� XF� IBWF

JEFOUJGJFE�UIF�TJOHMF�CBTF�QBJS� UIBU�GPMMPXT�UIF�DPOTFSWFE
"�(�QBJST�	UIF��C��O�CBTFQBJS
�BT�UIF�DSJUJDBM�EFUFSNJOBOU
PG� JPO�EFQFOEFOU� GPMEJOH
� BOE�XF� IBWF� FOVODJBUFE� SVMFT
GPS� JPO�JOEVDFE� GPMEJOH� UPHFUIFS� XJUI� B� NPMFDVMBS
FYQMBOBUJPO�
)FSF�XF�EFUFSNJOFE�NPSF�UIBO����TUSVDUVSFT�BOE�GPVOE

UIBU� �C��O� CBTFQBJS� JT� UIF� DSJUJDBM� EFUFSNJOBOU� PG� B
L�UVSOmT� TUSVDUVSF� DPOGPSNBUJPO� 	/�� PS� /�

� BOE� UIF
SFTVMUT� BMTP� BHSFF� XJUI� QIZMPHFOFUJD� BOBMZTJT�� 8F� BMTP
DPOGJSNFE� UIJT� PCTFSWBUJPO� CZ� 9�SBZ� TDBUUFSJOH
JOUFSGFSPNFUSZ� 	94*

� UP� QSPCF� UIF� TPMVUJPO� TUSVDUVSBM
DPOGPSNBUJPO�PG�UIF�L�UVSO�
5IF� EFEVDFE� TFRVFODF� SVMFT� GPS� L�UVSO� GPMEJOH� BOE

TUSVDUVSF�DPOGPSNBUJPO�IBWF�TUSPOH�QSFEJDUJWF�WBMVF
�BOE
DBO�CF�BQQMJFE�UP�NBOZ�OBUVSBM�3/"�TFRVFODFT�`5P�TIPX
UIPTF� TFRVFODF� SVMFT� BSF�XFMM� VOEFSTUPPE� BOE� BQQMJDBCMF
UP� NPEFMJOH� BOE� EFTJHO
� XF� TVDDFTTGVMMZ� EFTJHOFE� B
OBOPTUSVDUVSF� DPNQSJTJOH� TJY� L�UVSOT� JO� B� DJSDVMBS
BSSBOHFNFOU
�UIF�TUSVDUVSF�PG�XIJDI�IBT�CFFO�EFUFSNJOFE
CZ�9�SBZ�DSZTUBMMPHSBQIZ�BU�����f�SFTPMVUJPO�`

'JHVSF����%FTJHO�BOE�TUSVDUVSF�PG�UIF�3/"�USJBOHMF��	"
�%FTJHO�PG
UIF�3/"�USJBOHMF�XJUI���,U���TFRVFODFT��	#
�4USVDUVSF�PG�UIF�3/"
USJBOHMF��0OF�TUSBOE�DPMPSFE�CMVF
�BOPUIFS�TUSBOE�DPMPSFE�WJPMFU
�BMM
UIF�MPPQ�SFHJPOT�DPMPSFE�SFE��	$
�0OF�,U���TUSVDUVSF�

,FZXPSET�� 3/"� TUSVDUVSF
� LJOL�UVSO
� 9�SBZ� DSZTUBMMPHSBQIZ

OBOPTUSVDUVSF


