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

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

'JHVSF� ��� 5IF� TJNVMBUFE� EJGGSBDUJPO� QBUUFSO� BMPOH� B
RVBTJDSZTUBMMJOF�GJWF�GPME�BYJT�DPNQPTFE�PG�DPOUSJCVUJPOT�GSPN�UIF
NVMUJQMZ� UXJOOFE� HPMEFO� SIPNCPIFESB� BOE� DPNQMFUFE� CZ
EZOBNJDBM�TDBUUFSJOH�	UIF�TNBMMFTU�SBEJJ
�

,FZXPSET��RVBTJDSZTUBMT�VOJU�DFMM�UXJOOJOH�MPOH�SBOHF�PSEFS

.4����4USVDUVSF�BOE�GVODUJPO
JO�DPPSEJOBUJPO�DPNQPVOET

$IBJST��.BSJKBOB�®BLPWJ��+BOVT[�-JQLPXTLJ

MS30-O1�)ZCSJE�QPSPVT�NBUFSJBMT
.JDIBFM�+��;BXPSPULP�

���%FQBSUNFOU�PG�$IFNJDBM�BOE�&OWJSPONFOUBM�4DJFODF�6OJWFSTJUZ
PG�-JNFSJDL�*SFMBOE

FNBJM��YUBM!VM�JF
5IBU� DPNQPTJUJPO� BOE� TUSVDUVSF� QSPGPVOEMZ� JNQBDU� UIF

QSPQFSUJFT� PG� DSZTUBMMJOF� TPMJET� IBT� QSPWJEFE� JNQFUVT� GPS
FYQPOFOUJBM�HSPXUI�JO�UIF�GJFME�PG�DSZTUBM�FOHJOFFSJOH�<�>
PWFS� UIF� QBTU� ��� ZFBST�� 5IJT� MFDUVSF� XJMM� BEESFTT� IPX
DSZTUBM� FOHJOFFSJOH� IBT� FWPMWFE� GSPN� TUSVDUVSF� EFTJHO
	GPSN
� UP� DPOUSPM� PWFS� CVML� QSPQFSUJFT� 	GVODUJPO
� XJUI
QBSUJDVMBS� FNQIBTJT� VQPO� BO� VOEFSFYQMPSFE� DMBTT� PG
QPSPVT� NBUFSJBM�� IZCSJE� PSHBOJD�JOPSHBOJD� DPNQPVOET�
8IFSFBT� QPSPVT� DSZTUBMMJOF� NBUFSJBMT� TVDI� BT� QVSFMZ
JOPSHBOJD�NBUFSJBMT� 	F�H�� [FPMJUFT
� BOE� UIPTF� CBTFE� VQPO
DPPSEJOBUJPO� DIFNJTUSZ� 	F�H��.FUBM�0SHBOJD� 'SBNFXPSLT
BOE�1PSPVT�$PPSEJOBUJPO�1PMZNFST
�BSF�XFMM�TUVEJFE�BOE
PGGFS�HSFBU�QSPNJTF�GPS�TFQBSBUJPOT�BOE�DBUBMZTJT�UIFZ�DBO
CF� IBOEJDBQQFE� CZ� DPTU� PS� QFSGPSNBODF� 	F�H�� DIFNJDBM
TUBCJMJUZ� JOUFSGFSFODF� GSPN� XBUFS� PS� MPX� TFMFDUJWJUZ

MJNJUBUJPOT�� )ZCSJE� 1PSPVT� .BUFSJBMT� )1.T� BSF� NVDI
MFTT�TUVEJFE��)1.T�BSF�CVJMU� GSPN�NFUBM�PS�NFUBM�DMVTUFS
bOPEFTc� BOE� DPNCJOBUJPOT� PG� PSHBOJD� BOE� JOPSHBOJD
bMJOLFSTc�BOE� UIFZ� SFQSFTFOU�BO�PQQPSUVOJUZ� UP�PWFSDPNF
UIF�XFBLOFTTFT�BTTPDJBUFE�XJUI�FYJTUJOH�DMBTTFT�PG�QPSPVT
NBUFSJBM�� 5XP� QSPUPUZQBM� GBNJMJFT� PG� )1.T� XJMM� CF
BEESFTTFE��	J
�1JMMBSFE�TRVBSF�HSJET�XJUI�QDV�UPQPMPHZ�DBO
BGGPSE�FYDFQUJPOBM�DPOUSPM�PWFS�QPSF�DIFNJTUSZ�QPSF�TJ[F
BOE� CJOEJOH� FOFSHZ� GPS� $0��<�>� 'VSUIFS� UIFJS
QFSGPSNBODF�JT�UZQJDBMMZ�VOBGGFDUFE�CZ�NPJTUVSF��	JJ
�NNP
OFUT� BSF� CBTFE� VQPO� TRVBSF� HSJET� MJOLFE� CZ� BOHVMBS
JOPSHBOJD� MJOLFST� TVDI� BT� DISPNBUF� BOJPOT�<�>�5IFZ� BMTP
PGGFS�FYDFQUJPOBM�QFSGPSNBODF�XJUI� SFTQFDU� UP�DBQUVSF�PG
$0�� BOE� PUIFS� QPMBSJ[BCMF� HBTFT��/FX� SFTVMUT� SFMBUFE� UP
UIF� TUSVDUVSF�BOE�QSPQFSUJFT�PG�QDV�BOE�NNP�)1.T�XJMM
CF� QSFTFOUFE�� ��� 	B
� %FTJSBKV� (�3�� $SZTUBM� FOHJOFFSJOH�
5IF�EFTJHO�PG�PSHBOJD�TPMJET�&MTFWJFS�������	C
�.PVMUPO
#��� ;BXPSPULP� .�+�� $IFNJDBM� 3FWJFXT� ����� ���
����������� ��� 	B
� #VSE� 4�%��� .B� 4��� 1FSNBO� +�"��
4JLPSB� #�+��� 4OVSS� 3�2��� 5IBMMBQBMMZ� 1�,��� 5JBO� +��
8PKUBT�-���;BXPSPULP�.�+�� +��"NFS��$IFN��4PD������
���������������	C
�/VHFOU�1���#FMNBCLIPVU�:���#VSE
4�%���$BJSOT�"�+���-VFCLF�3���'PSSFTU�,���1IBN�5���.B
4���4QBDF�#���8PKUBT�-���&EEBPVEJ�.���;BXPSPULP�.�+�
/BUVSF�������������������������.PIBNFE�.���&MTBJEJ
4���8PKUBT�-���1IBN�5���'PSSFTU�,�"���5VEPS�#���4QBDF
#��� ;BXPSPULP� .�+�� +�� "NFS�� $IFN�� 4PD�� ����� ���
������������
,FZXPSET��DSZTUBM�FOHJOFFSJOH�QPSPVT�NBUFSJBMT�DBSCPO�DBQUVSF


