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

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

MS36-P6�5IF�JOUSBNPMFDVMBS�IZESPHFO�CPOE
BOBMZTJT�JO�CJPMPHJDBMMZ�BDUJWF

��GMVPSP��h�JOEPMF����EJPOF���UIJPTFNJDBSCB[POFT
EFSJWBUJWFT�CZ�FYQFSJNFOUBM�BOE�UIFPSFUJDBM

NFUIPET
"S[V�,BSBZFM��'��#FUkM�,BZOBL��/JMHkO�,BSBMÏ��4kIFZMB�"[CFZ�

��� %FQBSUNFOU� PG� 1IZTJDT� 'BDVMUZ� PG� "SUT� BOE� 4DJFODFT� )JUJU
6OJWFSTJUZ�������$PSVN�5VSLFZ
��� 1IZTJDT� &OHJOFFSJOH� %FQBSUNFOU� 'BDVMUZ� PG� &OHJOFFSJOH
)BDFUUFQF�6OJWFSTJUZ�������"OLBSB�5VSLFZ
���%FQBSUNFOU�PG�1IBSNBDFVUJDBM�$IFNJTUSZ�'BDVMUZ�PG�1IBSNBDZ
*TUBOCVM�6OJWFSTJUZ�������#FZB[ÏU�*TUBOCVM�5VSLFZ

FNBJM��LBSBZFMBS[V!HNBJM�DPN
5IFSF�BSF�TFWFSBM�SFQPSUT�PO�UIF�BOUJDBODFS�BOUJWJSBM�BOE

BOUJCBDUFSJBM� BDUJWJUJFT� PG� JTBUJO���UIJPTFNJDBSCB[POF
EFSJWBUJWFT� 	���
�� *OWFTUJHBUJPOT� SFHBSEJOH� UIF
TUSVDUVSF�BDUJWJUZ� SFMBUJPOTIJQT� PG� ��JOEPMJOPOFT� SFWFBMFE
UIBU� ��IBMPKFOBUJPO� BOE� ��UIJPTFNJDBSCB[POF� GPSNBUJPOT
XFSF� FGGJDJFOU� JO� JODSFBTJOH� BDUJWJUZ� BHBJOTU� B� SBOHF� PG
IVNBO� DBODFS� DFMMT� BOE� WBSJPVT� CBDUFSJB� BOE� WJSVTFT
	���
�� *O� UIF� MJHIU� PG� UIFTF� GJOEJOHT
��GMVPSP��)�JOEPMF����EJPOF� ��UIJPTFNJDBSCB[POF
EFSJWBUJWFT�XFSF�TZOUIFTJ[FE�CZ�SFBDUJPO�PG�/�TVCTUJUVUFE
UIJPTFNJDBSCB[JET�XJUI���GMVPSP��)�JOEPMF����EJPOF�BOE
FWBMVBUFE� GPS� JO� WJUSP� BOUJUVCFSDVMPTJT� BDUJWJUZ� BHBJOTU
.ZDPCBDUFSJVN� UVCFSDVMPTJT� )��3W�5IFJS� TUSVDUVSFT
XFSF� DPOGJSNFE� CZ� UIF� TQFDUSBM� EBUB� FMFNFOUBM� BOBMZTJT
BOE� UISFF� PG� UIFN� XFSF� BOBMZTFE`� CZ� 9�SBZ� EJGGSBDUJPO
NFUIPE�� %VF� UP� QMBZJOH� B� DFOUSBM� SPMF� JO� UIF� NPMFDVMBS
TUSVDUVSF� BOE� JOUFSBDUJPOT� PG� CJPMPHJDBMMZ� NPMFDVMFT� UIF
JOUSBNPMFDVMBS� IZESPHFO� CPOET� 	*)#T
� XFSF� BMTP
DBMDVMBUFE`� BU`� UIF� %'5� MFWFM�`� /BUVSBM� CPOE� PSCJUBMT
	/#0
� DBMDVMBUJPOT�XFSF� VTFE� UP� FYBNJOF� UIF� FMFDUSPOJD
DIBSBDUFSJTUJDT� PG� UIF� JOUSB�NPMFDVMBS� IZESPHFO� CPOET� �
&YQFSJNFOUBM�9�SBZ�BOE�/.3�EBUB�XFSF�DPSSFMBUFE�XJUI
UIFPSFUJDBM� SFTVMUT�� /#0� FOFSHJFT� TIPX� UIBU� UIF� NBJO
DPOUSJCVUJPOT�UP�FOFSHZ�TUBCJMJ[BUJPO�DPSSFTQPOE�UP�-1�	
��� JOUFSBDUJPOT� GPS� *)#T� 0�°°°/�v)�� BOE� /�°°°/�v)��
UIF�EFMPDBMJ[BUJPO�-1�	`���GPS�/�v/��$��BOE�/�v$��4��
���5FJU[�:�3POFO�%�7BOTPWFS�"�4UFNBUTLZ�5�3JHHT

+-��"OUJWJSBM�3FT������������������������,BSBMÏ�/��&VS�+
.FE�$IFN������� ���� ������������)BMM�.%�4BMBN�/,
)FMMBXFMM� +-� 'BMFT� ).� ,FOTMFS� $#� -VEXJH� +"
4[BLeDT� (� )JCCT� %&� (PUUFTNBO� ..�� +� .FE� $IFN�
������ ���� ����������� ��� )BMM� .%� #SJNBDPNCF� ,3
7BSPOLB�.4�1MVDIJOP�,.�.POEB�+,�-J�+�8BMTI�.+
#PYFS� .#� 8BSSFO� 5)� 'BMFT� ).� (PUUFTNBO� ..�� +
.FE� $IFN�� ������ ���� ����������� ��� ,BOH� *�+� 8BOH
-�8� )TV� 5�"� :VFI�"� -FF� $�$� -FF� :�$� -FF� $�:
$IBP� :�4� 4IJI� 4�3� $IFSO� +�)�� $IFN� -FUU� ������ ���
��������������(k[FM�"�,BSBMÏ�/�4BMNBO�"��#JPPSH�.FE
$IFN��������������������������4BCFU�3�.PIBNNBEQPVS
.� FU�� BM�`&VS� +� .FE� $IFN�� ������ ���� ����������� ��
,BSBMÏ� /� (kSTPZ� "� ,BOEFNJSMJ� '� 4IWFUTD� /� ,BZOBL
'#� "[CFZ� 4� FU�� BM�`#JPPSH� .FE� $IFN�� ������ ���
����������

'JHVSF����9�3BZ�4USVDUVSFT�PG��B��C�BOE��D�

,FZXPSET�� ��GMVPSP��)�JOEPMF����EJPOF� UIJPTFNJDBSCB[POF
JOUSBNPMFDVMBS�IZESPHFO�CPOET�%'5�/#0


