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Section 1. Validation of topologies
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Figure S1. The number of new MOFs in the Cambridge Structural Database (CSD 5.43 accessed March 2022)1 over the past two decades.


Flowchart for validating the predicted topologies of Zr-MOFs
To validate the screening system shown in Figure 2, we investigated how many of the reported Zr6-based MOF topologies were included in the predicted topologies. The crystal structures of Zr-MOFs were searched using the MOF subset function of the Cambridge Crystallographic Data Centre (CCDC) ConQuest,1 with a Zr atom as the search parameter. After collecting the MOF structures synthesized using Zr6 clusters, we excluded the structures below which are difficult to analyze through a topological approach. 

· The structures in which the carboxylate (or carboxylic acid) of ligands is attached in the form of monodentate to the Zr6 cluster.
· The effective connectivity of a metal cluster is less than the number of ligands bound.
· The effective connectivity of a ligand is less than the number of carboxylates that the ligand has.
· The structures with multicomponent Zr clusters (e.g., Zr6 and Zr12 clusters are mixed) or multicomponent ligands (e.g., 3-c and 4-c ligands are mixed)

As discussed in the main text, we focused on seven representative types of Zr6 clusters (shown in Figure 2) with all bidentate carboxylates. When a carboxylate binds to a Zr6 cluster in a monodentate form, predicting the direction of ligand binding becomes difficult, hindering topological analysis. In the RUBTAK10 structure,2 three 2-c ligands connect two Zr6 clusters together. Accordingly, the three ligands are considered a single edge. Although the Zr6 clusters are fully connected by twelve ligands, the connectivity of the cluster is considered an 8-c building block (not 12-c) due to the single-edge treatment. Similarly, when the effective connectivity of a ligand is less than the number of carboxylates, predicting structure via topological analysis becomes challenging. It is worth noting that this study focused on commonly synthesizable structures based on the Zr6 cluster and one type of ligand. Therefore, structures with multiple types of Zr clusters or ligands were excluded from our analysis. The Refcodes for the excluded structures are as follows (a total of 130): 
BERNAQ, BIKMEQ, BIKMEQ01, BIKMEQ02, BIKMOA, BIKMUG, BIKNAN, BIKNER, BIKNIV, BIKNOB, BIKNUH, BOHWOM, CILCOS, DEFTEQ, FOQHIF, GAHTAO, GATQOK, GAZCUI, GAZDAP, GAZGAS, GOXZAW, HICBAZ, HICNUF, HICPAN, HICPER, HICPIV, HICPOB, HICPUH, HIXDAW, HIXDEA, HIXDIE, IDAHON, IGIGIR, IXEGIE, JOYKAM, JOYKEQ, KAYRIO, KOXTEZ, KUFPAF, KUFPEJ, KUMKEL, KUMKIP, LOBQAX, LOBQEB, LOBQIF, MOFNED, NIHFOC, NIHFUI, NIHGET, NIHGIX, NIHGOD, NIHGUJ, NIHHAQ, NIHHEU, NIHHIY, NIHHOE, NIHHUK, NIHJAS, NIXBUU, OFOJAX, OFOJEB, OQIKOQ, OQUFIR, OQUFOX, OQUGAK, OWILAJ, OWILIR, POGMEG, POXZEK, POXZEK01, POXZOU, POXZUA, POYBAJ, PUKGIO, PUKGOU, PUMYAA, QACTEX, QIJZOB, RAMZIS, RAMZOY, RAMZUE, ROTNIA, ROTNOG, RUBTAK10, RUBTAK11, SALXEL, SELKIG, SELKUS, SELLAZ, TAJKOI, TEYZAB, UCAVON, UCAVUT, VIKRIT, VIKROZ, VIKRUF, VIKSAM, VIKSEQ, VIKSIU, VOMJEP, VOMJIT, VOMKIU, VUQRIL, VUYNUB, VUYPAJ, VUZDEC, VUZDIG, VUZDUS, VUZFAA, WAFDIU, WAFDOA, WAFDUG, WOKFEK, WORXIN, WOZNAD, XICYUF, XUWMAG, YEXQOK, YIRQUO, YISLIY, ZALGIG, ZALGOM, ZALGUS, ZATPIW, ZATPOC, ZESTID, ZOHXOM, ZOHXUS, ZUCPEV, ZUCPIZ.
Except for the structures above, we analyzed the underlying topologies of all reported Zr-MOF structures (Table S1). Then, we applied the same filtering process shown in Figure 2 to this dataset of known topologies (Figure S2). By the first filtering (nets with one or two types of vertices), the sjt net with four types of vertices was removed. Next, lvt-b and sql nets (with 4-c Zr6 clusters) were removed by the second filtering of the connectivity of Zr6 clusters, ranging from 12-c to 6-c. By considering geometric structures with specific types of edges, we further removed seven topologies: gfy, {410·616·82}{45·6}2, {413·62}, sky, {324·428·513·6}, bon, and hbr nets. After classifying the resulting topologies based on the simple 2-c, 3-c, and 4-c ligands covered in this study, 15 topologies remained: fcu, ftw, ela, bct, {312·420·512·6}, sep, bcu, reo, the, csq, scu, sqc, kgd, she, and spn nets. Notably, 93% (14 out of 15 nets) of the reported Zr-MOF topologies could be predicted using the flowchart in Figure 2. One topology, the {312·420·512·6} net (which accounts for 7% of the reported topologies), could not be predicted as it is not listed in the RCSR.3 See also Figure S3.
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Figure S2. Flowchart of the reported Zr-MOFs with the same filtering process as Figure 2. The 93% of the resulting topologies (fcu, ftw, ela, bct, sep, bcu, reo, the, csq, scu, sqc, kgd, she, and spn nets) was included in the predicted topologies. Topologies not listed in RCSR database3 were described using point symbols analyzed by ToposPro.4 The CSD was accessed in March 2022 (CSD 5.43).1

Table S1. The topologies and configurations of the reported Zr6-based MOFs.

	　
	Refcode
	Space group
	Crystal system
	Zr6 cluster
	Ligand
	Topology
	Configuration

	1
	AHUJAR
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	2
	AKEKIN
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	3
	AZALOF
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	4
	AZALUL
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	5
	BESKOC
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	6
	BESKUI
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	7
	BESMIY
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	8
	BIZLOO
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	9
	BOSZOA
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	10
	CADXEO
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	11
	CEMBII
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	12
	CODBUV
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	13
	DIDBIE
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	14
	DORLAZ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	15
	DUWYEB
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	16
	DUWYIF
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	17
	EBOTIB
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	18
	EDOPIZ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	19
	EDOPIZ01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	20
	EDOPIZ02
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	21
	EDOQAS
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	22
	EJEBUS
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	23
	ENOWUB
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	24
	ERARUM
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	25
	EWILIH
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	26
	EWILON
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	27
	FAHJEH
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	28
	FIPCAL
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	29
	FIPCEP
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	30
	FIPCIT
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	31
	GAKZOL
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	32
	GARQUO
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	33
	GERXAF
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	34
	HARPIC
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	35
	IGEJIQ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	36
	IGEJOW
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	37
	IGEJUC
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	38
	IPAGIS
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	39
	IPAPAT
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	40
	IPAPEX
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	41
	IPAREZ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	42
	ISEMOK
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	43
	ISEMUQ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	44
	ISENAX
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	45
	ISENIF
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	46
	JUSGOV
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	47
	KILTUX
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	48
	LUJRAM
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	49
	LUJREQ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	50
	MAFWEY
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	51
	MEPWOW
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	52
	NITKEJ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	53
	NUMSOG
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	54
	NUMSUM
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	55
	NURDEL
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	56
	NUSVEE
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	57
	OFAVUO
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	58
	OYABAU
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	59
	PAHVUS
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	60
	PENVEM01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	61
	QAJJOD
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	62
	QAJJOD01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	63
	QAJJOD02
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	64
	QAJPEZ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	65
	QAJPEZ01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	66
	QUHVEW
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	67
	QURNEY
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	68
	RAZVIA
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	69
	RAZVOG
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	70
	RAZVOG01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	71
	RAZVUM
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	72
	REBPIA
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	73
	RUBTAK
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	74
	RUBTAK01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	75
	RUBTAK02
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	76
	RUBTAK03
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	77
	RUBTAK04
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	78
	RUBTAK05
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	79
	RUBTAK06
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	80
	RUBTAK07
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	81
	RUBTAK08
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	82
	RUBTAK09
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	83
	RUBYOE
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	84
	RUDFII
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	85
	RUKDIM
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	86
	RUKDUY
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	87
	RUNBEK
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	88
	SOWKUN
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	89
	SOWLAU
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	90
	SOWLEY
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	91
	SOWLIC
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	92
	SURHEU
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	93
	SURHEU01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	94
	SURHEU02
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	95
	SURHEU03
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	96
	SURJOG
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	97
	SURJUM
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	98
	SURKAT
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	99
	SURKEX
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	100
	SURKUN
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	101
	SURKUN01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	102
	SURLEY
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	103
	TEPWUJ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	104
	TETSAP
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	105
	TETSET
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	106
	TOJNEN
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	107
	TURFIX
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	108
	UFOSEQ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	109
	UFOSIU
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	110
	UFOSOA
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	111
	UFOSUG
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	112
	UFOSUG01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	113
	UFOTER
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	114
	UKIBIB
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	115
	UMUMOG
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	116
	UVAHIK
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	117
	UVAHIK01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	118
	UVUFEX
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	119
	WIBYEO
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	120
	WIZMAV
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	121
	WIZMAV01
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	122
	WIZMAV02
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	123
	WIZMAV03
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	124
	WIZMAV04
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	125
	WIZMAV05
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	126
	WIZMAV06
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	127
	WIZMAV07
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	128
	WIZMAV08
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	129
	WIZMAV09
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	130
	WIZMAV10
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	131
	WIZMAV11
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	132
	WIZMAV12
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	133
	WIZMAV13
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	134
	WIZMAV14
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	135
	XEHJIG
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	136
	XIJVIY
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	137
	XIJVIY02
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	138
	XULGIW
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	139
	YEFJOL
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	140
	YEYCOW
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	141
	YEYCUC
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	142
	YEYDAJ
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	143
	ZOPLOH
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	144
	ZOPLUN
	Fm-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	145
	BOHXAZ
	Fm-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	146
	UKUDEL
	Fm-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	147
	XIVTED
	Fm-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	148
	GEDGUU
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	149
	GEDXIZ
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	150
	GEDXOF
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	151
	GEDXUL
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	152
	GEDYAS
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	153
	KOPKAE
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	154
	LUJRIU
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	155
	OXOLAP
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	156
	OXOLET
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	157
	OXOLIX
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	158
	RUDFOO
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	159
	RUDGIJ
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	160
	UKESIO
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	161
	WUPTUY
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	162
	WUPTUY01
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	163
	XEZDIS
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	164
	YOGXOK
	Fd-3m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	165
	JUFLUU
	Fd-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	166
	GALBUU
	F-43m
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	167
	VIKLOT
	F432
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	168
	BOGNES
	F23
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	169
	EWETOR
	F23
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	170
	GUQMEN
	F23
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	171
	BOHJOZ
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	172
	BOHKAM
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	173
	BOHXIH
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	174
	DAJBOI
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	175
	DISROP
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	176
	GALBOO
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	177
	ISENEB
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	178
	KOPJUX
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	179
	SASNAF
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	180
	WOGBAY
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	181
	WUHCEJ
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	182
	XAPFOM
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	183
	ZADDUH
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	184
	ZADFAP
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	185
	ZADFET
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	186
	ZADFIX
	Pn-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	187
	JAYDIZ
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	188
	NIKVAH
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	189
	QUBQAI
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	190
	QUBQEM
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	191
	QUBQIQ
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	192
	QUBQOW
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	193
	QUBQUC
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	194
	QUBRAJ
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	195
	QUBREN
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	196
	QUBRIR
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	197
	QUBROX
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	198
	QUBRUD
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	199
	QUBSAK
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	200
	QUBSEO
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	201
	QUBSIS
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	202
	QUBSOY
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	203
	QUBSUE
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	204
	QUBTAL
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	205
	QUBTEP
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	206
	QURNIC
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	207
	QURNOI
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	208
	QURNUO
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	209
	QURPAW
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	210
	QURPEA
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	211
	QURPIE
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	212
	QURPOK
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	213
	SOQSAU
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	214
	SOQSAU01
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	215
	SOQSEY
	Pa-3
	Cubic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	216
	NABVAQ
	R-3m
	Trigonal
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	217
	ZOHYAZ
	I4/mmm
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	218
	ZOHYED
	I4/mmm
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	219
	RUBYUK
	I-4
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	220
	GEDXEV
	Imma
	Orthorhombic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	221
	BESLAP
	C2
	Monoclinic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	222
	BOHJUF
	P-1
	Triclinic
	12-c
	Cuboctahedron
	2-c
	fcu
	fcu

	223
	ATOJEB
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	224
	ESUXUO
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	225
	ESUYAV
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	226
	FIPCUF
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	227
	FIPDAM
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	228
	FIPDEQ
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	229
	FIPDIU
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	230
	FIPDOA
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	231
	FIPDUG
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	232
	FIPFAO
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	233
	FIPFES
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	234
	FIPFIW
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	235
	JOZWIG
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	236
	JOZWIG01
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	237
	JOZWIG02
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	238
	JOZWOM
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	239
	JOZWUS
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	240
	JOZXAZ
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	241
	MANBEM
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	242
	MANCOX
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	243
	QEFXAC
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	244
	TEYYUU
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	245
	TEYYUU01
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	246
	TOVGAO
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	247
	UHOVEU
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	248
	WIFVAL
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	249
	WUHDAG
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	250
	ZOHHIQ
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	251
	ZOHHOW
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	252
	ZOHHUC
	Pm-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	253
	VIYRAZ
	Im-3m
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	254
	TEWMIU
	Im-3
	Cubic
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	255
	ONENON
	R-3m
	Trigonal
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	256
	MUBZOA
	R-3
	Trigonal
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	257
	MUBZUG
	R-3
	Trigonal
	12-c
	Cuboctahedron
	4-c
	ftw
	ftw

	258
	EGAJEE
	Pm-3n
	Cubic
	12-c
	Cuboctahedron
	3-c
	sky
	-

	259
	UFORAL
	Pm-3n
	Cubic
	12-c
	Cuboctahedron
	3-c
	sky
	-

	260
	UFORIT
	Pm-3n
	Cubic
	12-c
	Cuboctahedron
	3-c
	sky
	-

	261
	DEFSUF
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	262
	DEFTAM
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	263
	ERAMIV
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	264
	ERANIW
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	265
	ERANUI
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	266
	ERAVUQ
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	267
	NEHTAY
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	268
	NEJGOB
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	269
	NEJMAT
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	270
	NEJMEX
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	271
	NEJMIB
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	272
	NEJMOH
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	273
	NEJMUN
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	274
	NEJNAU
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	275
	NEJNEY
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	276
	NEJNIC
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	277
	NEJNOI
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	278
	NEJNUO
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	279
	NEJPAW
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	280
	NEJPEA
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	281
	NIXCIJ
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	282
	QULYAA
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	283
	TAXGAD
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	284
	TAXGEH
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	285
	TAXGIL
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	286
	USUPEG
	P42/mmc
	Tetragonal
	12-c
	Cuboctahedron
	2-c
	{324·428·513·6}
	-

	287
	ERANOC
	P42/mnm
	Tetragonal
	11-c
	Elongated square tripyramid
	2-c
	ela
	ela

	288
	IGUMIJ
	P42/mnm
	Tetragonal
	11-c
	Elongated square tripyramid
	2-c
	ela
	ela

	289
	IGUMOP
	P42/mnm
	Tetragonal
	11-c
	Elongated square tripyramid
	2-c
	ela
	ela

	290
	RUBLOR
	P42/mnm
	Tetragonal
	11-c
	Elongated square tripyramid
	2-c
	ela
	ela

	291
	RUBLUX
	P42/mnm
	Tetragonal
	11-c
	Elongated square tripyramid
	2-c
	ela
	ela

	292
	ERAMUH
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	293
	ERANAO
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	294
	LOBDUE
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	295
	LOBQOL
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	296
	NIXCAB
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	297
	NIXCEF
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	298
	OQUFUD
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	299
	OQUGUE
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	300
	OQUGUE
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	301
	RUBLEH
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	302
	USUNUU
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	303
	USUPAC
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	304
	ERAMOB
	P42/ncm
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	305
	SELKOM
	P42/ncm
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	bct
	bct (2)

	306
	XICYIT
	P212121
	Orthorhombic
	10-c
	Elongated square bipyramid
	2-c
	bct
	-

	307
	BOHXED
	Fdd2
	Orthorhombic
	10-c
	Elongated square bipyramid
	2-c
	bct
	-

	308
	CETDOX
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	{312·420·512·6}
	-

	309
	ERANES
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	{312·420·512·6}
	-

	310
	RUBLIL
	P42/mmc
	Tetragonal
	10-c
	Elongated square bipyramid
	2-c
	{312·420·512·6}
	-

	311
	ERAMES
	P63mc
	Hexagonal
	9-c
	Triangular cupola
	3-c
	sep
	sep

	312
	ZOPSEF
	P63/mmc
	Hexagonal
	9-c
	Tricapped trigonal antiprism
	3-c
	gfy
	-

	313
	BOSZEQ
	I4/mmm
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	314
	IFANOV
	I4/mmm
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	315
	IFANUB
	I4/mmm
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	316
	IFAPAJ
	I4/mmm
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	317
	IFAPEN
	I4/mmm
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	318
	ZOHXEC
	I4/mmm
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	319
	KUDYIU
	I-42m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	320
	EKIWUT
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	321
	EKIXEE
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	322
	EKIXII
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	323
	EKIXOO
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	324
	EKOJUM
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	325
	EKOJUM01
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	326
	EKOJUM02
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	327
	EKOKAT
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	328
	EKOKEX
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	329
	EKOKIB
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	330
	KEGKUF
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	331
	QEMGIB
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	332
	QEMGOH
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	333
	EREVIJ
	Pnnm
	Orthorhombic
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	334
	ZOHXIG
	Immm
	Orthorhombic
	8-c
	Cuboid
	2-c
	bcu
	bcu (1)

	335
	ERALEQ
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	336
	ERALIU
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	337
	ERALOA
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	338
	ERAMAN
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	339
	ERAMER
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	340
	GERXIN
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	341
	HERJOG
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	342
	IXEJOM
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	343
	NUNFOU
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	344
	OQUFAJ
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	345
	OQUFAJ01
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	346
	OQUFAJ03
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	347
	OQUFAJ04
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	348
	RUBLAD
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	349
	RUBLAD03
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	350
	SELKEC
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	351
	SELLED
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	352
	XUWMIO
	P42/mmc
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	bcu (2)

	353
	ERALUG
	P42/ncm
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	-

	354
	IXEJIG
	P42/ncm
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	-

	355
	IXEJUS
	P42/ncm
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	-

	356
	OQUFAJ02
	P42/ncm
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	-

	357
	YESSUN
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	-

	358
	YESTAU
	I4/m
	Tetragonal
	8-c
	Cuboid
	2-c
	bcu
	-

	359
	NIKTUZ
	Pnnm
	Orthorhombic
	8-c
	Cuboid
	2-c
	bcu
	-

	360
	ROTNUM
	Pnnm
	Orthorhombic
	8-c
	Cuboid
	2-c
	bcu
	-

	361
	ROTNUM01
	Pnnm
	Orthorhombic
	8-c
	Cuboid
	2-c
	bcu
	-

	362
	YUJGES
	Pm-3
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (1)

	363
	IFUCAQ
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	364
	NIKVEL
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	365
	VEGBUG
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	366
	XAFTUX
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	367
	XICNOO
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	368
	XICNOO01
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	369
	XICNOO02
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	370
	ZOCWOG
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	371
	ZOCWUM
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	372
	ZOCXAT
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	373
	ZOCXEX
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	374
	ZOKYEG
	Fm-3m
	Cubic
	8-c
	Cuboid
	2-c
	reo
	reo (2)

	375
	XAFVAF
	Im-3m
	Cubic
	8-c
	Cuboid
	2-c
	bon
	-

	376
	SEMMIJ
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	2-c
	hbr
	-

	377
	ESEBOV
	Pm-3m
	Cubic
	8-c
	Cuboid
	3-c
	the
	the (2)

	378
	ESEBUB
	Pm-3m
	Cubic
	8-c
	Cuboid
	3-c
	the
	the (2)

	379
	FUPYUN
	Pm-3m
	Cubic
	8-c
	Cuboid
	3-c
	the
	the (2)

	380
	JIXKAF
	Pm-3m
	Cubic
	8-c
	Cuboid
	3-c
	the
	the (2)

	381
	SOFDID
	Pm-3m
	Cubic
	8-c
	Cuboid
	3-c
	the
	the (2)

	382
	UFORUF
	Pm-3m
	Cubic
	8-c
	Cuboid
	3-c
	the
	the (2)

	383
	UNEJEE
	Pm-3m
	Cubic
	8-c
	Cuboid
	3-c
	the
	the (2)

	384
	UWOSIK
	Pm-3m
	Cubic
	8-c
	Cuboid
	3-c
	the
	the (2)

	385
	FEVWOV
	Im-3m
	Cubic
	8-c
	Cuboid
	3-c
	the
	the (2)

	386
	UYAXAV
	Im-3m
	Cubic
	8-c
	Cuboid
	3-c
	the
	the (2)

	387
	FEVWUB
	Cmcm
	Orthorhombic
	8-c
	Cuboid
	3-c
	the
	the (2)

	388
	ATOHUP
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	389
	BEDYEQ
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	390
	BIZNOQ
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	391
	BUNKUS
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	392
	BUNLAZ
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	393
	CIGLUC
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	394
	EMIZAD
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	395
	FAKMAJ
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	396
	FAKMEN
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	397
	FAKMIR
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	398
	FAKMOX
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	399
	FAKMUD
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	400
	FIFFUX
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	401
	FINBUC
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	402
	FUPZAU
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	403
	FUPZIC
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	404
	HERHUK02
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	405
	HIQLIF
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	406
	IPAQOI
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	407
	IZABOD
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	408
	JEVCAR
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	409
	KOKRIO
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	410
	LICGOW
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	411
	MAJCEJ
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	412
	MAJCIN
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	413
	MAJCOT
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	414
	MAJCUZ
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	415
	NEVHII
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	416
	NUJSIX
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	417
	QEFWUV
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	418
	RIBSAZ
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	419
	RIBSED
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	420
	RIBSIH
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	421
	RIBSON
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	422
	TIRCUV
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	423
	TIRDAC
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	424
	TISNUH
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	425
	TISPAP
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	426
	ULALIF
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	427
	ULALOL
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	428
	VUYPEN
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	429
	YISLEU
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	430
	YIXPED
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	431
	HANZEF
	P63/mmc
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	432
	JOMZIX
	P63/mmc
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	433
	JOMZOD
	P63/mmc
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (2)

	434
	TODFOK
	P6/mmm
	Hexagonal
	8-c
	Cuboid
	4-c
	csq
	csq (3)

	435
	PONRES 
	P4/mmm 
	Tetragonal 
	8-c 
	Cuboid 
	4-c
	scu
	scu (2)

	436
	HERHIY 
	Cmmm 
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	437
	HERHOE 
	Cmmm 
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	438
	HERHUK
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	439
	HERJIA
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	440
	HICNIT
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	441
	HICNOZ
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	442
	IZIBUQ
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	443
	QANWOV
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	444
	ROQZAB
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	445
	ROQZIJ
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	446
	RORBAE
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	447
	RORBAE02
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	448
	SUBGAA
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	449
	ZALGEC
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	450
	ZUJXIO
	Cmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	451
	ROQZOP
	Cmma
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	452
	RORBAE01
	Cmma
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	453
	HERJEW
	Cmcm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	454
	MOTVAV
	Cmcm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	455
	QAGBUY
	Cmcm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	456
	RIBCAJ
	Cmcm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	457
	ROQZEF
	Cmcm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	458
	ROQZUV
	Cmcm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	459
	ROQZUV01
	Cmcm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	460
	ADAQAA
	Cccm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	461
	MOVCEI
	Pbcn
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	462
	HERJAS
	Pbam
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	463
	GINTEF
	Immm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	464
	GINTIJ
	Immm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	465
	GINTOP
	Immm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	466
	GINTUV
	Immm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	467
	GINWUY
	Immm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	468
	GIPFAP
	Immm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	469
	MOYRIE
	Immm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	470
	NIHGAP
	Immm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	471
	PUQJAP
	Ibam
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	472
	AWOXUI
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	473
	RORBAE03
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	474
	QACHUB
	C2/m
	Monoclinic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	475
	VIZFOC
	C2/m
	Monoclinic
	8-c
	Cuboid
	4-c
	scu
	scu (3)

	476
	LASWUB
	I4/mmm
	Tetragonal
	8-c
	Cuboid
	4-c
	scu
	-

	477
	TEWMUG
	C2/m
	Monoclinic
	8-c
	Cuboid
	4-c
	scu
	-

	478
	COKKUL
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	479
	DODBUV
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	480
	GAYXEM
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	481
	GAYXIQ
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	482
	MOYREA
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	483
	NACWOH
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	484
	NACXEY
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	485
	RODJUS
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	486
	VISYUU
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	487
	VISZAB
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	488
	VISZEF
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	489
	ZOYFOL
	I41/amd
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	490
	UYOCIX
	P43212
	Tetragonal
	8-c
	Cuboid
	4-c
	sqc
	sqc

	491
	DUVQUJ
	P42/mnm
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	492
	XUSZAP
	P42/mnm
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	493
	XUSZET
	P42/mnm
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	494
	DUGMUQ
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	495
	GIGGAH
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	496
	GIGGEL
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	497
	IPAQUO
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	498
	NEVDEA
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	499
	NEVDIE
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	500
	NEVKUX
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	501
	NEVLAE
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	502
	NEVSUF
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	503
	NEVSUF01
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	504
	NEVSUF02
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	505
	NEVSUF03
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	506
	NEVSUF04
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	507
	NEVSUF05
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	508
	NEVSUF06
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	509
	NEVSUF07
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	510
	NEVSUF08
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	511
	NEVSUF09
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	512
	NEVSUF10
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	513
	NEVSUF11
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	514
	NEVSUF12
	P4/mnc
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	515
	UYUGEC
	I4/mmm
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	516
	WEYREA
	I4/mmm
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	517
	WEYRIE
	I4/mmm
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	518
	BOHWIG
	I4/m
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	519
	DITJOH
	I4/m
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	520
	FOXBOM
	I4/m
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	521
	WEYREA01
	I4/m
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	522
	XUBGUY
	I4/m
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	523
	YUXFEF
	I4/m
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	524
	YUXFIJ
	I4/m
	Tetragonal
	8-c
	Cuboid
	4-c
	flu
	-

	525
	EMIYUW
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	526
	GERBEN
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	527
	GERBIR
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	528
	HERHAQ
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	529
	HERHEU
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	530
	IPAQIC
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	531
	IPARAV
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	532
	MUPYEE
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	533
	NACXIC
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	534
	OSOKUF
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	535
	PUKGEK
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	536
	PUYRAF
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	537
	QANWUB
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	538
	RIBRUS
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	539
	TOGMIO
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	540
	YIRQOI
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	541
	ZUKXIP
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	542
	ZUKXIP01
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	543
	ZUKXIP03
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	544
	ZUKXOV
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	545
	ZUKXOV02
	Fmmm
	Orthorhombic
	8-c
	Cuboid
	4-c
	flu
	-

	546
	JOGZIR
	P6222
	Hexagonal
	8-c
	Cuboid
	4-c
	sjt
	-

	547
	JOHDIW
	P3221
	Trigonal
	8-c
	Cuboid
	4-c
	sjt
	-

	548
	FAJLUB
	P4/mmm
	Tetragonal
	8-c
	Cuboid
	8-c
	bcu-b
	-

	549
	LUPWOL
	P4/mmm
	Tetragonal
	8-c
	Cuboid
	8-c
	bcu-b
	-

	550
	IXASOS
	I4122
	Tetragonal
	8-c
	Gyrobifastigium
	4-c
	{410·616·82}{45·6}2
	-

	551
	BEQHIR
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	552
	BIPLAQ
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	553
	DAQNUH
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	554
	DAQPAP
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	555
	DAQPET
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	556
	DAQPET01
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	557
	DOGBAE
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	558
	JETKIF
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	559
	MERGEY
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	560
	MERGIC
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	561
	NADYUP
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	562
	NUSXAC
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	563
	NUSXEG
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	564
	RUMXEF
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	565
	RUMXIJ
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	566
	RUMXOP
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	567
	VACLIX
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	568
	WANGUR
	Im-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	569
	INOFAV
	Pm-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	570
	INOFEZ
	Pm-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	571
	QACTIB
	Pm-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	572
	ZUJZEM
	Pm-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	573
	ZUJZIQ
	Pm-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	574
	ZUJZOW
	Pm-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	575
	ZUJZUC
	Pm-3m
	Cubic
	6-c
	Hexagon
	4-c
	she
	she (2)

	576
	BAHMIK
	I-42m
	Tetragonal
	6-c
	Hexagon
	3-c
	kgd
	kgd

	577
	QOKBOJ
	I41/amd
	Tetragonal
	6-c
	Hexagon
	3-c
	kgd
	kgd

	578
	VAKMEC
	I41/amd
	Tetragonal
	6-c
	Hexagon
	3-c
	kgd
	kgd

	579
	LEGGOW
	Cmca
	Orthorhombic
	6-c
	Hexagon
	3-c
	kgd
	kgd

	580
	WEYRAW
	Cmca
	Orthorhombic
	6-c
	Hexagon
	3-c
	kgd
	kgd

	581
	VAKMAY
	C2/m
	Monoclinic
	6-c
	Hexagon
	3-c
	kgd
	kgd

	582
	UFEFIX
	Ia-3d
	Cubic
	6-c
	Hexagon
	4-c
	gar
	-

	583
	GIWSOX
	Fd-3m
	Cubic
	6-c
	Hexagon
	6-c
	hxg-b
	-

	584
	IXETEM
	Fd-3m
	Cubic
	6-c
	Hexagon
	6-c
	hxg-b
	-

	585
	BOHWUS
	Fd-3m
	Cubic
	6-c
	Trigonal antiprism
	3-c
	spn
	spn

	586
	DIMBOT
	Fd-3m
	Cubic
	6-c
	Trigonal antiprism
	3-c
	spn
	spn

	587
	DUSHIL
	Fd-3m
	Cubic
	6-c
	Trigonal antiprism
	3-c
	spn
	spn

	588
	ZIZTAG
	Fd-3m
	Cubic
	6-c
	Trigonal antiprism
	3-c
	spn
	spn

	589
	ZIZTEK
	Fd-3m
	Cubic
	6-c
	Trigonal antiprism
	3-c
	spn
	spn

	590
	ZIZTIO
	Fd-3m
	Cubic
	6-c
	Trigonal antiprism
	3-c
	spn
	spn

	591
	FOTNIN
	F-43m
	Cubic
	6-c
	Trigonal antiprism
	3-c
	spn
	spn

	592
	GATQIE
	I-42d
	Tetragonal
	6-c
	Trigonal antiprism
	3-c
	spn
	spn

	593
	VIYRIH
	I41/amd
	Tetragonal
	6-c
	Trigonal antiprism
	3-c
	spn
	spn

	594
	OFAWID
	Cmma
	Orthorhombic
	6-c
	Trigonal prism
	2-c
	{413·62}
	-

	595
	FINLOG
	Imma
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	596
	FINLUM
	Imma
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	597
	FINMAT
	Imma
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	598
	FINMEX
	Imma
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	599
	FINMEX01
	Imma
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	600
	FINMIB
	Imma
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	601
	FINMUN
	Imma
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	602
	FINPOK
	Imma
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	603
	TEWMOA
	Imma
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	604
	IGIFOW
	Ibam
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	605
	IGIGAJ
	Ibam
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	606
	IGIGEN
	Ibam
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	607
	IYACOD
	Ibam
	Orthorhombic
	4-c
	Rectangle
	4-c
	lvt-b
	-

	608
	VUZDOM
	P-1
	Triclinic
	4-c
	Convex rectangle
	2-c
	sql
	-　
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Figure S3. The predicted and reported topologies for Zr6-based MOFs. The known and unknown topologies could be identified using the flowcharts in Figures 2 and S2. Among the 26 predicted topologies, 10 topologies remained unknown. aSingle-crystal structure for hxl topology has not been reported in Zr6-based MOFs, but synthesis of hxl is evidenced by powder X-ray diffraction and other characterization methods.5,6 bThe recently reported soc net7 was classified as known topology, although the structure could not be filtered using the flowchart of Figure S2 based on CSD 5.43 (accessed March 2022).1



Section 2. Building molecular configurations
The molecular configurations for each topology were built using Materials Studio8 and the unit cell information from RCSR,3 according to the following steps.

1. Build a crystal with the space group and cell dimensions provided in RCSR.
2. Add vertices (or a vertex) to the unit cell by referring to the coordinate information.
3. To the vertex points, add Zr6 clusters with the required connectivity and geometry for the target topology. For example, 8-c cuboid Zr6 clusters must be added to build bcu configurations. In this step, the possible orientations of Zr6 clusters must be considered (Figure S4).
4. If no disordered structure formed after adding the Zr6 clusters, the structure was defined as a configuration, itself. If a disordered structure is formed, the disordered structure should be solved:
1) Change the space group to P1 (using the Make P1 function of Materials Studio) 
2) Consider the possible combinations of the orientations of Zr6 clusters. In solving the disorder, priority is given to MOF structure that can be made from a single type of ligand. If necessary, the cell can be expanded to 2 × 2 × 2 of a unit cell. 
5. Find a new space group using the Find symmetry function.

The following are examples of the building process for the bcu and reo molecular configurations from their respective topologies (Figures S5 and S6). 
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자동 생성된 설명]
Figure S4. Possible orientations of Zr6 clusters in building molecular configurations. For 10-c, 8-c, and 6-c (hexagonal) clusters, multiple orientations of the Zr6 clusters are possible. 



Section 2.1. Building process: bcu configurations
A unit cell of the bcu net was built based on the space group and cell dimensions provided in the RCSR. We added 8-c Zr6 clusters to the vertex points (center and corners of the unit cell) of the bcu net. Then, disordered clusters were observed in three orientations, owing to the symmetric constraints of the Im-3m space group (Figure S5). To obtain reasonable structural models, we unraveled these disordered structures. All the symmetric constraints were removed by changing the space group to P1. Subsequently, possible combinations of cluster orientations were modeled. Two combinations with different orientations of the central Zr6 cluster were found to be possible. These models were assigned as bcu (1) and bcu (2) configurations. A new space group was identified for each model: I4/mmm and P42/mmc for bcu (1) and bcu (2), respectively.

[image: ]
Figure S5. Building bcu (1) and bcu (2) configurations from the bcu topology. 


Section 2.2. Building process: reo configurations
In the case of the reo net, the disordered structure was observed for two orientations of Zr6 clusters, while the one orientation produced a well-defined reo (1) structure without the disorder (Figure S6). To resolve the disorder, we changed the space group to P1 and explored possible combinations of cluster orientations. However, the disorder could not be resolved with a single type of ligand. Instead, a 2 × 2 × 2 supercell was found to produce a reo (2) configuration with a space group of Fm-3m, where all clusters could be connected using only one type of ligand.
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Figure S6. Building reo (1) and reo (2) configurations from the reo topology.


Table S2. Molecular configurations discovered from topologies. 
	Template topology
	Molecular configurations with Zr6 cluster

	fcu
Fm-3m
	fcu
Fm-3m
	
	

	ela
P42/mnm
	ela
P42/mnm
	
	

	bct
I4/mmm
	bct (1)
Immm
	bct (2)
P42/mmc
	

	lcw-x
Pm-3n
	lcw-x
Pm-3
	
	

	uty
Fd-3m
	uty
Fd-3m
	
	

	xay
P-43m
	xay
P-43m
	
	

	bcu
Im-3m
	bcu (1)
I4/mmm
	bcu (2)
P42/mmc
	

	lcx
Pm-3n
	lcx (1)
Pm-3n
	lcx (2)
Pm-3
	

	reo
Pm-3m
	reo (1)
Pm-3m
	reo (2)
Fm-3m
(2 × 2 × 2 supercell)
	

	hxg
Pn-3m
	hxg (1)
Pn-3m
	hxg (2)
Pn-3m
	

	hxl
P4/mmm
	hxl
P-3m1
	
	

	bcs
Ia-2d
	bcs
Ia-2d
	
	

	crs
Fd-3m
	crs
Fd-3m
	
	

	pcu
Pm-3m
	pcu
Im-3m
(2 × 2 × 2 supercell)
	
	

	sep
P63mc
	sep
P63mc
	
	

	wyt
R3m
	wyt
R3m
	
	

	the
Pm-3m
	the (1)
Pm-3
	the (2)
Pm-3m
	

	kgd
P6/mmm
	kgd
P-31m
	
	

	spn
Fd-3m
	spn
Fd-3m
	
	

	pyr
Pa-3
	pyr
Pa-3
	
	

	ftw
Pm-3m
	ftw
Pm-3m
	
	

	csq
P6/mmm
	csq (1)
P6/mmm
	csq (2)
P6/mmm
	csq (3)
P6/mmm

	scu
P4/mmm
	scu (1)
P4/mmm
	scu (2)
P4/mmm
	scu (3)
Cmmm

	sqc
I41/amd
	sqc
I41/amd
	
	

	she
Im-3m
	she (1)
Im-3m
	she (2)
Im-3m
	

	soc
Im-3m
	soc
Im-3m
	
	


The configurations with no reported crystal structures are indicated in blue.

[image: ]
Figure S7. Ribbon representation (left) and ribbon diagram (right)9 for visualizing the three-dimensional structures of metal-organic frameworks and proteins. The image of myoglobin was created from the RCSB PDB of PDB ID 2SPL using Mol*.10



[image: 텍스트, 스크린샷이(가) 표시된 사진

자동 생성된 설명]
Figure S8. Reticular table of molecular configurations depending on the connectivity of Zr6 clusters and ligands. The unknown configurations are shown in blue.

Section 3. Ligands for molecular configurations
[image: ]


Figure S9. Measuring process of the ligand torsion (θ), bent (η and δ), and zigzag. Some examples are shown in Figures S10–S13. The ligand angles and point group for Zr-MOF configurations are summarized in Table S3.






[image: ]Section 3.1. Measuring process: bcu (2) example
Figure S10. Measuring process of the ligand torsion (θ), in-plane bent (η), and out-of-plane zigzag for bcu (2). Because the out-of-plane strains of the two carboxylates are formed in opposite directions with respect to the mean plane, bcu (2) has an out-of-plane zigzag and zero-degree out-of-plane bent (δ).

[image: ]Section 3.2. Measuring process: reo (2) example
Figure S11. Measuring process of the ligand torsion (θ), in-plane, and out-of-plane bent (η and δ) for reo (2). There is no in-plane and out-of-plane zigzag for reo (2) because the deformations of the two carboxylates are heading to the same direction as the mean plane.

[image: ]Section 3.3. Measuring process: pyr example
Figure S12. Measuring process of the ligand torsion (θ), in-plane, and out-of-plane bent (η and δ), and in-plane zigzag for pyr. There is no out-of-plane zigzag because the out-of-plane deformations of the three carboxylates are heading to the same direction as the mean plane.

[image: ]Section 3.4. Measuring process: csq (2) example
Figure S13. Measuring process of the ligand torsion (θ), in-plane, and out-of-plane bent (η and δ) for csq (2). There is no out-of-plane zigzag because the out-of-plane deformations of the four carboxylates are heading to the same direction as the mean plane. There is in-plane zigzag in csq (2) because the carboxylates are not oriented to the centroid on the mean plane.

Section 3.5. Point group and ligand angles
Table S3. Point group and ligand angles for each configuration.
	　
	　
	Point group
	θ (°)
Torsion
	η (°)
Bent, in-plane
	δ (°)
Bent, out-of-plane
	Zigzag

	2-c
	fcu
	D2h
	0
	180
	0
	

	
	bct (1)
	D2h
	0
	180
	0
	

	
	
	C2h
	0
	180
	0
	in, out

	
	bct (2)
	D2h
	0
	180
	0
	

	
	
	C2
	61
	163
	0
	

	
	uty
	D2h
	0
	180
	0
	

	
	xay
	D2h
	0
	180
	0
	

	
	bcu (1)
	C2h
	0
	180
	0
	in

	
	bcu (2)
	C2
	61
	163
	0
	out

	
	lcx (1)
	C2
	61
	163
	0
	out

	
	reo (1)
	D2h
	0
	180
	0
	

	
	reo (2)
	Cs
	0
	151
	9
	

	
	hxg (1)
	D2h
	0
	180
	0
	

	
	hxg (2)
	D2
	39
	180
	0
	

	
	hxl
	D2h
	0
	180
	0
	

	
	bcs
	C2
	71
	180
	30
	in

	
	crs
	D2h
	0
	180
	0
	

	
	pcu
	C2v
	0
	180
	19
	

	3-c
	sep
	Cs
	58
	180
	0
	

	
	
	
	0
	90
	13
	

	
	wyt
	Cs
	13
	180
	0
	

	
	
	
	0
	90
	13
	

	
	the (1)
	C3
	27
	120
	24
	in

	
	the (2)
	C3v
	90
	120
	10
	

	
	kgd
	D3
	55
	120
	0
	

	
	spn
	C3v
	0
	120
	16
	

	
	pyr
	C3
	70
	120
	10
	in

	4-c
	ftw
	D4h
	0
	90
	0
	

	
	csq (1)
	C2v
	11
	92
	11
	in

	
	csq (2)
	C2v
	52
	120
	5
	in

	
	csq (3)
	C2v
	68
	115
	21
	in

	
	scu (1)
	D4h
	0
	90
	0
	

	
	scu (2)
	C2v
	60
	119
	8
	in

	
	scu (3)
	C2h
	55
	120
	0
	in, out

	
	sqc
	C2h
	55
	120
	0
	in, out

	
	she (1)
	D4h
	0
	90
	0
	

	
	she (2)
	D2d
	71
	90
	0
	

	
	soc
	D4h
	0
	90
	0
	



Two types of ligands are needed for bct (1) and bct (2). The angles for the two ligands are shown. At least two types of angles should be defined for the T-shaped ligands of sep and wyt nets. For the ligands with C1 point group, the angles could not be measured according to the criteria in Figure 3C. Therefore, ela, lcw-x, and lcx (2), which require C1 ligands, have been removed from the list. The unknown configurations are indicated in blue.

[image: ]Figure S14. Comparison between ligand angles in model structures (represented as ribbons, left) and in reported crystal structures (right) of Zr6-based MOFs. 

Table S4. Required and analyzed space group and ligand angles.

	　
	Required (predicted)
	Analyzed from molecular models

	　
	Space group
	θ
	η
	δ
	Zigzag
	Space group
	θ
	η
	δ
	Zigzag

	bct (1)
	Immm
	0°
	180°
	0°
	in,out
	Immm
	0°
	180°
	0°
	in,out

	hxg (2)
	Pn-3m
	39°
	180°
	0°
	-
	Fd-3
	36°
	180°
	0°
	-

	pcu
	Im-3m
	0°
	180°
	19°
	-
	Im-3m
	0°
	180°
	20°
	-

	pyr
	Pa-3
	70°
	120°
	10°
	in
	Pa-3
	58°
	120°
	0°
	in

	csq (1)
	P6/mmm
	11°
	92°
	11°
	in
	P6/mmm
	11°
	94°
	11°
	in



The five configurations are unknown, as shown in blue. The required (predicted) angles also can be found in Table S3. The molecular models were constructed using the proposed ligands in Figure 5B. The space group and ligand angles for molecular models were analyzed after geometry optimization of their crystal structures. See also Figure 5C.


Section 4. Synthesis and characterization of ligands and MOFs

Chemicals
4,4'-biphenyl-diboronic acid and 4-formyl-biphenyl-4-carboxylic acid methyl ester were purchased from Combi-Blocks. Dichloromethane, tetrahydrofuran, potassium hydroxide, toluene, and acetic acid were purchased from Samchun Chemical Co., Ltd. N,N-dimethylformamide (DMF) was purchased from Daejung Co., Ltd. Pyrrole, tetrachloro-1,4-benzoquinone, pyridin-4-ylboronic acid, palladium (II) acetate, triphenylphosphine, Pd(PPh3)4, and FeCl2·4H2O were purchased from Sigma-Aldrich. Triethylamine, 1,3,5-tribromobenzene, potassium phosphate, and potassium carbonate were purchased from Alfa Aesar Chemical Company. Trifluoroacetic acid, methanol, 1,4-dioxane, and N,N-diethylformamide (DEF) were purchased from Tokyo Chemical Industry Co., Ltd. ZrOCl2·8H2O was purchased from Kanto Chemical Co., Inc. All the chemicals and reagents were used without any further purification. All solvents are ACS and anhydrous grade by distillation. The intermediate of TPQP (1), TPQP (2), TMCBPP (3), and TCBPP (4) were synthesized.

NMR spectroscopy
1H NMR spectra were collected on the Agilent FT-NMR spectrometer (400 MHz) and the Bruker AVANCE III HD (400 MHz) of the UNIST Central Research Facilities (UCRF). For the measurements of the MOF samples, MOF powder (1 mg) and D2SO4 (20 µL) were sonicated 10 min. Then, the digested samples were dissolved in DMSO-d6 (0.6 mL) with further sonication for 10 min. A clear solution was analyzed.

Single-crystal and powder X-ray diffraction
Synchrotron SCXRD data of UPF-100 and UPF-101 were collected at the 2D beamline (2022-2nd-2D-034) of the Pohang Accelerator Laboratory (PAL), Korea. The data were obtained using 0.3 mm capillaries at 298K with ADSC Quantum-210 detector at 2D SMC with the synchrotron radiation (λ = 0.7 Å for SCXRD). Rigaku R-axis Rapid II with Rapid auto software (R-axis series, Rigaku Corporation) was used. For data collection, the ADSC Q210 ADX program was used, and HKL3000 for cell refinement.11 The directed method was used for solving crystal structures, and the structures were refined by full-matrix least-squares calculations using the SHELXTL program package.12 Laboratory PXRD data were obtained with a Bruker D2 phaser diffractometer (Cu radiation, λ=1.54184 Å). The tube voltage and current were 30 kV and 10 mA. A step size of 2θ is 0.02°.

Transmission electron microscope
TEM images were acquired on a JEM-2100 microscope (JEOL Company) operated at an acceleration voltage of 200 kV of the UNIST Central Research Facilities (UCRF). For TEM analysis, the samples were prepared by sonication in DEF, and the solvent of the samples was subsequently exchanged with acetone.

Time-lapse optical microscope
A time-lapse video for single-crystal-to-single-crystal transformation from UPF-100 to UPF-101 was recorded using an optical microscope. To a glass Petri dish with a 30 mm inner diameter, 0.4 M imidazole solution in DEF (1 mL) was added. A low-concentration imidazole solution was used to prevent crystal tearing during TPQP template removal. A single crystal of UPF-100 was moved into the solution, and immediate video recording started. 4320 frames per 10 s were recorded for 12 h. The time of the recorded video was shortened using video editing software (×4320 speed).

Nitrogen adsorption
Activation and N2 adsorption of UPF-100 and UPF-101 were performed on the Micrometrics ASAP 2020 instrument at 77K. For the sorption study of UPF-100, the samples were synthesized with 3 times larger scale (using water added synthetic condition). The UPF-100 samples washed twice with DEF (2 mL per vial) and sonicated for 5 min to disperse the aggregated crystals. Then, the solvent was exchanged with acetone (2 mL per vial) 4 times. For the sorption study of UPF-101, UPF-100 samples were synthesized again. The samples were washed twice with DEF (2 mL per vial) and sonicated for 5 min. The TPQP templates were removed from UPF-100 using the 2 M imidazole solution method, and the reaction was quenched with fresh DEF (2 mL per vial, twice). To minimize the structure collapse, we used dichloromethane (2 mL per vial, 3 times) and hexane (2 mL per vial, 3 times) with low surface tensions.43 Both UPF-100 and UPF-101 samples were activated at 60°C for 12 h under dynamic vacuum.




[image: ]
Figure S15. The scu submodels [scu (1), scu (2), and scu (3)] composed of Zr6 clusters and different types of tetratopic ligands. The scu (2) and scu (3) Zr-MOFs have been reported (see Table S1) and scu (1) Zr-MOF (indicated in blue) is previously unknown. The scu (1) Zr-MOF was synthesized for the first time in this work.



[image: ]Figure S16. (A) Single-crystal structures of UPF-100 and UPF-101. Structure transformation from UPF-100 to UPF-101 by removing TPQP templates. (B) Ligand geometries of UPF-100 and UPF-101. PXRD patterns of UPF-100 (C) and UPF-101 (D) obtained after sonication. Optical microscope images of UPF-100 (E) and UPF-101 (G) (Scale bar, 0.1 mm). Transmission electron microscope (TEM) images along the [001] zone axis of UPF-100 (F) and UPF-101 (H) (scale bar, 20 nm) with the fast Fourier transform (FFT) patterns (scale bar, 1/nm) and Fourier filtered images of the white square areas (scale bar, 3 nm).

Synthesis of TPQP by Suzuki Coupling13,14
[image: ]
Scheme S1. The synthetic procedure of TPQP (2) and the intermediate (1). 


Synthesis of TCBPP ligand
[image: ]The TMCBPP and TCBPP were synthesized in two steps with a little modification to the previously reported procedure (condensation and hydrolysis).15,16


Scheme S2. The synthetic procedure of TMCBPP (3) and TCBPP (4). 




4,4'-(5-Bromo-1,3-phenylene)dipyridine (1)
In a two-neck round-bottom flask, 4-pyridinylboronic acid (1.1 g, 8.9 mmol), 1,3,5-tribromobenzene (1.28 g, 4.1 mmol), and 1,4-dioxane (40 mL) were added. After fully dissolving, palladium (II) acetate (36.5 mg, 0.2 mmol), triphenylphosphine (213 mg, 0.8 mmol), and a solution of potassium phosphate (4.2 g, 31 mmol) in deionized water (10 mL) was added into the mixture. The mixture was degassed under argon for 10 min and refluxed for 48 h with vigorous stirring. After cooling the temperature, the mixture was concentrated, extracted with water and dichloromethane, and dried over anhydrous magnesium sulfate sequentially. The organic phase was filtered and collected under reduced pressure. The crude was purified by flash column chromatography using chloroform and methanol (100:2) as eluent, yielding an off-white solid (653 mg, 51.2 %). 


[image: ]

Figure S17. 1H NMR spectrum (400 MHz, CDCl3) of 4,4'-(5-bromo-1,3-phenylene)dipyridine (1). Peak at 7.26 ppm indicates CHCl3. δ (ppm): 8.76–8.74 (dd, J = 4.6 1.5 Hz, 4H), 7.88–7.87 (d, J = 1.6 Hz, 2H) 7.80–7.79 (t, J = 1.5 Hz, 1H), 7.61–7.60 (dd, J = 4.5 1.6 Hz, 4H).




3,3''',5,5'''-Tetra(pyridin-4-yl)-1,1':4',1'':4'',1'''-quaterphenyl (TPQP) (2)
In a two-neck round-bottom flask, 4,4'-(5-bromo-1,3-phenylene) dipyridine (1.21 g, 3.9 mmol) and 4,4'-biphenyl-diboronic acid (450 mg, 1.9 mmol) were dissolved in toluene (54 mL). A solution of potassium carbonate (9.6 g, 69.5 mmol) and deionized water (36 mL) was added. The mixture was stirred at room temperature under an argon atmosphere. Pd(PPh3)4 (108 mg, 0.1 mmol, 5 mol%) was added to the reaction mixture. The mixture was refluxed for 48 h. After cooling to room temperature, the crude was put in 500 mL chloroform, washed with water three times, and once with brine. After drying with magnesium sulfate, the organic phase was filtered and collected under reduced pressure. The crude was purified by flash column chromatography using chloroform and methanol (100:4) as eluent, yielding an off-white solid (1.35 g, 57.8 %).


[image: ]

Figure S18. 1H NMR spectrum (400 MHz, DMSO-d6) of TPQP (2). δ (ppm): 8.74–8.72 (dd, J = 4.5 Hz, 1.6 Hz 8H), 8.23–8.20 (d, J = 8.2 Hz, 6H), 8.10–8.08 (d, J = 8.1 Hz, 4H), 8.02–8.00 (dd, J = 4.6 Hz, 1.5 Hz, 8H), 7.96–7.94 (t, J = 7.9 Hz, 4H).



Tetrakis-(methyl-4-carboxylbiphenyl)porphyrin (TMCBPP) (3)
4-formyl-biphenyl-4-carboxylic acid methyl ester (2.34 g, 9.7 mmol) was put in a two-neck round-bottom flask and dissolved in dichloromethane (390 mL) under argon protection. Freshly distilled pyrrole (0.6 mL, 9.7 mmol) was put into the mixture, and trifluoroacetic acid (1.4 mL) was added slowly. After 30 min, tetrachloro-1,4-benzoquinone (1.7 g, 6.9 mmol) was added to the mixture with vigorous stirring at room temperature. After 1h, triethylamine (2.6 mL) was added, and the reaction mixture was stirred at room temperature overnight. The volatile solvent was concentrated by evaporation. The crude was purified by column chromatography on silica gel with eluent (ethyl acetate/DCM = 1/30) to obtain a purple solid. Yield = 40.5 % (1.13 g). 
[image: ]

Figure S19. 1H NMR spectrum (400 MHz, CDCl3) of TMCBPP (3). δ (ppm): 8.95 (s, 8H), 8.35–8.34 (d, J = 6.5 Hz, 8H), 8.29–8.27 (d, J = 6.7 Hz, 8H), 8.06–8.04 (d, J = 6.4 Hz, 8H), 8.02–8.01 (d, J = 6.7 Hz, 8H), 4.01 (s, 12H), -2.69 (s, 2H).



Tetrakis-(4-carboxybiphenyl)porphyrin (TCBPP) (4)
[image: ]In a two-neck round-bottom flask the obtained TMCBPP (931 mg, 0.81 mmol) was dissolved in a 260 ml mixture solvent of THF/Methanol (v/v = 1:1 ratio). KOH solution (5.3 g of KOH in 20 ml of deionized water) was charged into the mixture and refluxed for 48 h. After cooling down to room temperature, the solvent was removed by evaporation. The crude was dissolved with water and then acidified by aqueous 1M HCl. After changing to pH 2-3, the precipitate was collected by filtration, washed with water, and dried in a vacuum to obtain 828 mg TCBPP ligand as a solid. Isolated yield = 93.5 %.


Figure S20. 1H NMR spectrum (400 MHz, DMSO-d6) of TCBPP (4). δ (ppm): 13.07 (s, 4H), 8.97 (s, 8H), 8.39–8.37 (d, J = 7.9 Hz, 8H), 8.25–8.23 (d, J = 8.0 Hz, 8H), 8.18 (s, 16H), -2.83 (s, 2H).



[image: ]
Figure S21. 1H NMR spectra (400 MHz, DMSO-d6) of TPQP (A) and TCBPP (B) obtained after D2SO4 digestion. The ideal integrated values for a, b, c, d, and e are 4.0, 4.0, 3.0, 2.0, and 2.0, respectively. The ideal integrated values for f, g, h, and i are 4.0, 4.0, 4.0, and 8.0, respectively.


[image: ]

Figure S22. 1H NMR spectra (400 MHz, DMSO-d6) of UPF-100 (A) and UPF-101 (B) obtained after D2SO4 digestion. The ideal molar ratio of TPQP to Fe-TCBPP for UPF-100 is 1.0:2.0 and the corresponding integrated ratio of a to h is 1.0:2.0. The obtained integrated ratio of a to h was 1.1:2.0 for UPF-100. In UPF-101, all TPQP template was removed and only Fe-TCBPP ligand was observed.

Table S5. Crystallographic table for UPF-100 and UPF-101.
	　
	　
	　
	
	

	　
	UPF-100
	UPF-101

	 Molecular formula
	C188H126Fe2N12O32Zr6
	C144H96Fe2N8O32Zr6

	 Temperature
	298 K
	298 K

	 Crystal system
	Orthorhombic
	Tetragonal

	 Space group
	Cmmm
	P4/mmm

	 Unit cell
dimensions
	a = 26.924(5) Å
	a = 25.252(4) Å

	
	b = 41.374(8) Å
	b = 25.252(4) Å

	
	c = 26.072(5) Å
	c = 25.552(5) Å

	
	α, β, γ = 90°
	α, β, γ = 90°

	 V (Å3)
	29043(10)
	16294(6)

	 Z
	2
	1

	 ρcalc (g·cm-3)
	0.426
	0.317

	 μ (mm-1)
	0.166
	0.144

	 R1, I > 2σ(I)
	0.0564
	0.0683

	 wR2, I > 2σ(I)
	0.1659
	0.2275

	
	
	
	
	





[image: ]
Figure S23. N2 adsorption isotherm of UPF-100 at 77K (A) and pore size distribution calculated with the NLDFT model (B). Pores of 12 and 16 Å are indicated by orange and yellow balls.

[image: ]

Figure S24. Powder X-ray diffraction (PXRD) patterns of UPF-100. After adsorption, PXRD peaks were slightly shifted.

[image: ]
Figure S25.  N2 adsorption isotherm of UPF-101 at 77K (A) and pore size distribution calculated with the NLDFT model (B). Pores of 11 Å and channels of 17 Å are indicated by orange balls and yellow cylinders.

[image: ]
Figure S26. Powder X-ray diffraction (PXRD) patterns of UPF-101. After treatment with 2M imidazole solution, the as-synthesized sample corresponding to UPF-100 was changed to UPF-101, as confirmed by PXRD patterns. After adsorption, PXRD peaks were slightly shifted, indicating structural instability.
 [image: 여왕나비이(가) 표시된 사진

자동 생성된 설명] 
Figure S27. The orientations of open metal sites (shown by sky blue balls) in scu (1) UPF-101, scu (2) PONRES,17 scu (3) NU-902,18 and csq (2) PCN-222.19



[image: ]Section 5. Extension of Up-Down Approach (UDA)

Figure S28. Metal cluster candidates for up-down approach (UDA).

[image: ]


Figure S29. Simplified process of up-down approach (UDA) starting with the metal cluster (left). Modified UDA starting with the organic ligand (right).
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