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

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

<�>� 0�� :BLVCPWJDI
� 0�� ,BSJNPWB� et al�
� %PLM�� "LBE�
/BVL������	�

����	����
�
<�>� $I�� 8V
� +�� 9JF� et al�
� $SZTU�� &OH�� $PNNVO�� ��


�����	����
�
<�>�(��-J
�)��"[VNB���.��5PIEB
�&MFDUSPDIFN��4PMJE

4UBUF�-FUU����	�

�"����	����
�
<�>�/��#SBNOJL���)��&ISFOCFSH
�+��"MMPZT�$PNQE�����


����	����
�

� /JBIJUF
� DSZTUBM� TUSVDUVSF
� MJUIJVN� JPO� CBUUFSJFT

MJUIJPQIJMJUF

MS15-P21�4IBQF�BOE�DPOGJOFNFOU�FGGFDUT�PG
WBSJPVT�UFSNJOBM�TJMPYBOF�HSPVQT�BOE�$��

PO�TVQSBNPMFDVMBS�JOUFSBDUJPOT�PG
IZESPHFO�CPOEFE�CFOU�DPSF�MJRVJE�DSZTUBMT
)POH�$IFV�-JO�
�*�)VOH�$IJBOH�
�8FJ�5TVOH�$IVBOH�
�$IJB�-JO

-V�
�$IVO�:FO�-JBP�

��� %FQBSUNFOU� PG� .BUFSJBMT� 4DJFODF� BOE� &OHJOFFSJOH
� /BUJPOBM
$IJBP�5VOH�6OJWFSTJUZ
�)TJODIV
�5BJXBO�
��� /BUJPOBM� 4ZODISPUSPO� 3BEJBUJPO� 3FTFBSDI� $FOUFS
� )TJODIV

5BJXBO

FNBJM��MJOID!NBJM�ODUV�FEV�UX
5P�JOWFTUJHBUF�UIF�TIBQF�BOE�DPOGJOFNFOU�FGGFDUT�PG�UIF

UFSNJOBM� TJMPYBOF� HSPVQT� BOE� $��� PO� UIF� TFMG�BTTFNCMFE
CFIBWJPS�PG�NPMFDVMBS�BSSBOHFNFOUT� JO�IZESPHFO�CPOEFE
	)�CPOEFE
� CFOU�DPSF� MJRVJE� DSZTUBM� 	-$
� DPNQMFYFT

TFWFSBM�)�CPOEFE�CFOU�DPSF�DPNQMFYFT�XJUI�TUSJOH�
�SJOH�

CBMM�
�BOE�DBHF�MJLF�TJMPYBOF� UFSNJOJ� 	J�F�
� MJOFBS�TJMPYBOF
VOJU� �4J�0�4J�0�4J�
� DZDMJD� TJMPYBOF� VOJU� 	4J�0
�
CBMM�TIBQFE� $��
� BOE� TJMTFTRVJPYBOF� VOJU� 1044

SFTQFDUJWFMZ
� XFSF� TZOUIFTJ[FE� BOE� JOWFTUJHBUFE�� #Z
9�SBZ� EJGGSBDUJPO� NFBTVSFNFOUT
� EJGGFSFOU� UZQFT� PG
NFTPQIBTFT� XFSF� DPOUSPMMFE� CZ� UIF� TIBQF� FGGFDU� PG� UIF
TUSJOH�� BOE� DBHF�MJLF� TJMPYBOF� UFSNJOJ
� SFTQFDUJWFMZ�� *O
BEEJUJPO
� UIF� DPOGJOFNFOU� FGGFDU� PG� WBSJPVT� UFSNJOBM
TJMPYBOF�HSPVQT�BOE�$��� 	BDDPNQBOJFE�CZ� JODSFBTJOH� UIF
OVNCFST� PG� BUUBDIFE�)�CPOEFE� CFOU�DPSF� BSNT
� SFTVMUFE
JO� IJHIFS� USBOTJUJPO� UFNQFSBUVSFT� BOE� UIF� EJNJOJTIJOH� PG
NFTPQIBTJD� SBOHFT� 	FWFO� UIF� EJTBQQFBSBODF� PG
NFTPQIBTF
��.PSFPWFS
�"'.�JNBHFT�TIPXFE�UIF�CJMBZFS
TNFDUJD� QIBTFT� XFSF� BMJHOFE� UP� SFWFBM� IJHIMZ� PSEFSFE
UISFBE�MJLF� TUSVDUVSFT� CZ� B� %$� GJFME�� #Z� TQPOUBOFPVT
QPMBSJ[BUJPO�NFBTVSFNFOUT�XJUIJO�UIF�NFTPQIBTJD�SBOHFT

EJGGFSFOU�GFSSPFMFDUSJD�BOE�BOUJ�GFSSPFMFDUSJD�CFIBWJPS�XFSF
PCTFSWFE
�XIJDI�DBO�CF�NBOJQVMBUFE�CZ� UIF�NPMBS� SBUJPT
PG� UIFTF� CJOBSZ� NJYUVSFT�� 'JOBMMZ
� UIF� FMFDUSP�PQUJDBM
QFSGPSNBODF�PG�UIFTF�)�CPOEFE�CFOU�DPSF�-$�DPNQMFYFT
DPVME� CF� PQUJNJ[FE� UISPVHI� CJOBSZ� NJYUVSFT� PG� QSPUPO
EPOPST�BOE�BDDFQUPST�XJUI�WBSJPVT�NPMBS�SBUJPT�

� IZESPHFO�CPOEFE
� CFOU�DPSF
� MJRVJE� DSZTUBM

GFSSPFMFDUSJD
�BOUJ�GFSSPFMFDUSJD


