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

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

MS33-O2�1IPUPNFDIBOJDBM�BDUVBUJPO�JO
PSHBOJD�DSZTUBMT��FYQBOTJPO
�CFOEJOH


DPJMJOH
�UXJTUJOH�BOE�QFFMJOH`
3BCJI�0��"M�,BZTJ�

���,JOH�4BVE�CJO�"CEVBM[J[�6OJWFSTJUZ� GPS�)FBMUI�4DJFODFT��,JOH
"CEVMMBI� *OUFSOBUJPOBM�.FEJDBM� 3FTFBSDI� $FOUFS��.JOJTUSZ� PG� UIF
/BUJPOBM�(VBSE�)FBMUI�"GGBJST

FNBJM��SBCJIBMLBZTJ!HNBJM�DPN
*O�TPNF�PSHBOJD�DSZTUBMT�MJHIU�DBO�CF�BCTPSCFE�UP�USJHHFS

B� UPQPMPHJDBMMZ� DPOUSPMMFE� QIPUPDIFNJDBM� SFBDUJPO�� *O
HFOFSBM� UIF� QIPUPDIFNJDBM� SFBDUJPO� JOTJEF� UIF� DSZTUBM
HFOFSBUFT�GPSDFT�UIBU�DBO�TIBUUFS�B�MBSHF�TJOHMF�DSZTUBM�BOE
UVSO� JU� UP� QIPUPQSPEVDU� QPXEFS�`� 5IF� TIBQF
� TJ[F� BOE
DIFNJTUSZ� PG� UIF� NBUFSJBM� NBLJOH� VQ� UIF� DSZTUBM� IBWF� B
ESBTUJD� FGGFDU� PO� UIF�XBZ� UIFTF� JOUFSOBM� GPSDFT� BGGFDU� UIF
DSZTUBM� EVSJOH� B� QIPUPDIFNJDBM� SFBDUJPO�� 'PS� NPMFDVMBS
DSZTUBM� OBOPXJSFT� NBEF� GSPN`tert�CVUZM� BOUISBDFOF��
DBSCPYZMBUF`QIPUPSFBDUJPO� MFBET� UP� BO� BOJTPUSPQJD
FYQBOTJPO�CZ�VQ�UP�����BMPOH�UIF�MPOH�BYJT�PG�UIF�XJSF�
8IFO� TJOHMF� DSZTUBMMJOF� NJDSPSJCCPOT� PG
GMVPSJOBUFE���BOUISBDFOF� DBSCPYZMJD� BDJE� BSF� JSSBEJBUFE
XJUI� 67� MJHIU
� UIF� SJCCPOT� UXJTU� UIFO� VOUXJTU� BGUFS`UIF
MJHIU� JT�TXJUDIFE�PGG��$SZTUBMMJOF�NJDSPCMPDLT�NBEF�GSPN
cis�EJNFUIZM��	��	BOUISBDFO���ZM
BMMZMJEFOF
NBMPOBUF
UFOE�UP�QFFM�PGG�QIPUPSFBDUFE�MBZFST�BGUFS�B�CSJFG�FYQPTVSF
UP�WJTJCMF�MJHIU�	����ON
�`

�1IPUPNFDIBOJDT
�-JHIU
�.PMFDVMBS�$SZTUBMT�

MS33-O3�4PMJE�TUBUF�QIPUPEJNFSJ[BUJPO�PG
o�FUIPYZ�DJOOBNJD�BDJE

%FNFUSJVT�$��-FWFOEJT�
�.BOVFM�"��'FSOBOEFT�

���.PMFDVMBS�4DJFODFT�*OTUJUVUF
�4DIPPM�PG�$IFNJTUSZ
�6OJWFSTJUZ�PG
UIF�8JUXBUFSTSBOE
�+PIBOOFTCVSH
���.PMFDVMBS�4DJFODFT�*OTUJUVUF
�4DIPPM�PG�$IFNJTUSZ
�6OJWFSTJUZ�PG
UIF�8JUXBUFSTSBOE
�+PIBOOFTCVSH

FNBJM��EFNFUSJVT�MFWFOEJT!XJUT�BD�[B
5IF� DPNQMFYJUZ� PG� UIJT� UFYUCPPL� FYBNQMF
� XIFSF

QIPUPEJNFSJTBUJPO�EFQFOET�PO�UIF�SFMBUJWF�BSSBOHFNFOU�PG
NPMFDVMFT�JO�FBDI�PG�UIF�GPVS�QPMZNPSQIT�	h
�~
�}�BOE�g


IBT�OPU�ZFU�CFFO� GVMMZ� SFDPHOJ[FE�� *O� UIJT�QBQFS
�XF�XJMM
EJTDVTT� UIF� JOUFSNPMFDVMBS� JOUFSBDUJPOT� UIBU� TIBQF� UIF
QPMZNPSQIT
� DSZTUBM� IPQQJOH
� QIBTF� USBOTGPSNBUJPOT� BOE
TPMJE�TUBUF� QIPUPEJNFSJTBUJPO� PG� ortho�FUIPYZ�DJOOBNJD
BDJE� 	oFUDB

� BMM� PG� XIJDI� EFQFOE� PO� UIF� FYQFSJNFOUBM
DPOEJUJPOT
�DSZTUBMMJ[BUJPO�NFUIPE
�BOE� UIF�IJTUPSZ�PG� UIF
DSZTUBM�
0O�IFBUJOH�DSZTUBMT�PG�UIF�h�GPSN�PG�oFUDB�UP����u$�UIFZ

IPQ
�EFQFOEJOH�PO�UIF�GBDF�UIBU�JT�JO�DPOUBDU�XJUI�UIF�IPU
TVSGBDF�� 5IFSFBGUFS� UIF� DSZTUBMT� OP� MPOHFS� IPQ
� CVU
VOEFSHP�B�SFWFSTJCMF�QIBTF�USBOTGPSNBUJPO�GSPN�UIF�h�	7
��������f��
�UP�UIF�g�	PS�hm
�GPSN�	7����������f��
��5IJT
JT�BDDPNQBOJFE�CZ�B� UXJTUJOH�PG� UIF�NPMFDVMFT� UIBU�NBZ

BU�MFBTU�JO�QBSU
�CF�UIF�DBVTF�PG�UIF�DSZTUBM�IPQQJOH��5IF�h
BOE�g�QPMZNPSQIT�VOEFSHP� TPMJE�TUBUF� QIPUPEJNFSJTBUJPO
JO�EJGGFSFOU�XBZT�EFQFOEJOH�PO�XIFUIFS�JU�JT�DBSSJFE�PVU�BU
SPPN�UFNQFSBUVSF�PS�BCPWF����u$�
<�>�'FSOBOEFT
�.��"�
�-FWFOEJT
�%��$�
�4DIPFOJOH
�'��3�

-�� 	����
� "� OFX� QPMZNPSQI� PG
PSUIP�FUIPYZ�USBOT�DJOOBNJD�BDJE��TJOHMF�UP�TJOHMF�DSZTUBM
QIBTF�USBOTGPSNBUJPO�BOE�NFDIBOJTN��Acta Cryst. Section
B-Structural Science � 
���������
<�>� 'FSOBOEFT
� .�� "�
� -FWFOEJT
� %�� $�� 	����


1IPUPEJNFSJ[BUJPO� PG� UIF� BMQIB� ��QPMZNPSQI� PG
PSUIP�FUIPYZ�USBOT�DJOOBNJD� BDJE� JO� UIF� TPMJE� TUBUF�� ��
.POJUPSJOH� UIF� SFBDUJPO� BU� ���� ,�� Acta Cryst, Section
B-Structural Science � 
���������
<�>� 'FSOBOEFT
� .�� "�
� -FWFOEJT
� %�� $�� 	����


1IPUPEJNFSJ[BUJPO� PG� UIF� h´� 1PMZNPSQI� PG
PSUIP�&UIPYZ�USBOT�DJOOBNJD� BDJE� JO� UIF� 4PMJE� 4UBUF�
1BSU��� .POJUPSJOH� UIF� 3FBDUJPO� BU� ���� ,
� Acta Cryst,
Section B�	in preparation
�


