MOF-BAM DATABASE USER INTERFACE - http://mofdb-bam.de/

A quick introduction on how to get started with using the tool

The web version of the MOF-BAM database consists of three sections:

1. Search parameters of MOFs

2. Search parameters of Organics
3. Results

4. Exporting
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1. The search parameters of MOFs are divided in:

Number of components: amount of metals (any, 0 — 3), amount of linkers (any, 0 — 3). It allows also
including organic molecules that are not linkers, like structure directing agents, charge compensating ions,
capping agents, etc., selecting the option “Allow MOFs with Non-Linker organics”. Also the instruction
“Keep order when searching for Used Organics” (see section XX)

Search parameters: The drop-down menu allows to select the search parameter and its value. Included
parameters are MOF name, CSD reference code, porous properties like accessible surface area (ASA
gravimetric and volumetric), pore volume, density, crystallographic properties, estimated hydrogen total
uptake at 77 K and 100 bar, presence of open metal sites (OMS), specific metals, and price of linkers per
gram. The total uptakes are estimated from the porous properties by following the procedure reported in
https://doi.org/10.1016/j.ijhydene.2020.10.265.

It is possible to add (or delete, if needed) search parameters combining these parameters with the option
“Add search parameter”. Finally, the button “Reset search parameters” cleans all the search fields, and
the button “Search” looks for matches within the database. The results from the search appear in section
3.a.

2. The search parameters of Organics

This field allows to look among organic components within MOF structures, even if they are linkers or not.
It is possible to look for organics from their name (total name or fragments), CAS number, molar mass,
their price (€/g), and the presence of specific chemical moieties (including carbonyl, amine, azolates,
fluor,...).

3. Results

Results are divided for MOFs structures (3.a) and organics (3.b). Both tables can be sorted by any attribute
by clicking on the appropriate column header.

3.a: Found MOFs, the interface provides the CSD reference, MOF name (if available), porous and crystalline
properties, density, gravimetric hydrogen excess in saturation, gravimetric and volumetric total uptakes
at 77 K and 100 bar, metallic and organic composition, and the potential presence or not of OMS. It is also
possible to select one or many structures from the results field to export or to select their organic
components as a search criteria in 2.


https://doi.org/10.1016/j.ijhydene.2020.10.265
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ADODAA 4-carboxylatopyrazolate
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AGIREP 1,3,5-Benzenetricarboxylate
AMILOY 2,6-Naphtalenedicarboxylate
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3.b: Found Organics: The organic compounds matching the search parameters in section “2.” appear here.

For example, cheaper linkers than 10 €/g.
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9310 S-am.rasophthalate 18115 NC=1C=C{CaC(C(=0)0)C1)C{=0)0 Nelee(ee(c1)C{=0)0)C(=0)0 vas.
99058 J-amireberzoate 13704 ( Mcicse{cl )K(=0)0 Yes
sesrs P e —— 1241 oc(=0)tencent es
96404-79-4 Ltsemitsreryere 163 (a0} CCn2CT=COn CEmCICInCEnCCmCIACRCT C{a0)C1=CCn2CTn ™
96404794 trphanylere-2-carbaidahyde 563 C1=C{C=CCa2CI=CC=CCoCICI=CC=CC=CIC12C=0 0=Celceny No

Export selected MOFs [

Download CSV File




4. Exporting

Exportation buttons allow to export the MOF structures results into a csv file. After the selection is made
(Selecting no MOFs will automatically result in all results in the MOF table to be exported), it is necessary
to click on “Export selected MOFs”. This will generate a file containing the information on both the selected
MOFs and the organics associated with them. Once the file is ready the “Download CSV File” button will
turn clickable and upon its use the generated file will be downloaded. The file contains the following fields:

Identifiers of the structure: csd_ref, name, as identifiers of the structure.

Porous properties: asa_grav [m?/g], asa_vol [m?/cm?3], av_vf, pore_volume [cm3/g],
density [g/cm?]

Hydrogen uptake: nexc [wt. %], uptake_grav [wt. %], uptake_vol [g H2/L],

Composition: metall, metal2, metal3, casl, norm_namel, namel, mol_massl [g/mol], smile_caml,
smile_canl, linkerl, vendor_namel, max_amount1 [g], rel_pricel [€/g], min_purityl, cas2, norm_name2,
name2, mol_mass2 [g/mol], smile_cam2, smile_can2, linker2, vendor_name2, max_amount2 [g],
rel_price2 [€/g], min_purity2, cas3, norm_name3, name3, mol_mass3 [g/mol], smile_cam3, smile_can3,
linker3, vendor_name3, max_amount3 [g], rel_price3 [€/g], min_purity3

Structural/crystalline parameters: oms, lcd [A..], pld [A ..], LFPD [A ..], symmetry_space_group,
cell_length_a, cell length b, cell length _c, cell angle _alpha, cell angle beta, cell angle_gamma,
cell_volume [A3].



Example 1:

We want to search structures using the same linkers than material PCN-250. In the Structure search fields
(1.), select “MOF Name”, and type “PCN-250", then click on “Search”.
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Amount of Metals: to |0

Allow MOFs with Non-Linker Organics

Amount of Linkers: to|1

W
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[MOF Name ~| [pcn-250 | [search]
Add search parameter Reset search parameters
Qrganic Mame v| | | [ search |
Add search parameter Reset search parameaters
Found MCFs 1 Results
CSD Reference| Mame |ASA [m2/g]|ASA [m2/cm3]|AV_VF|Pore Volume [cm3/g] | Density [g/cm3] | nexc [wt. %] | Uptake [wi. %] | Uptake [g Hz
TOWREC PCH-250" 1671.76 1486.62 0.68 0.76 0.83 3.42 4.73 44.16

Now, select the structure with left click over it in the results field “3.a”and then, click on “Show Used
organics”. An internal ID, assigned to this linker, will appear in the search field “2.” labeled as “Organic by
MOF”. Click on “Search” button, and the information about this linker appears in the results box “3.b”. It
is possible to check the information about a linker by double-clicking anywhere on its row in the results
field. Clicking anywhere next to the opened information panel will close it again.

General Information

365549-33-3
2,3",5,5-Azobenzenetetracarboxylate

,5'-(diazene-1,2-diyl)bis(benzens-1,3-dicarboxylate)

1'-Azobenzene-3,3',5,5 -tetracarboxylate
-(diazenediyl)bis(benzene-1,3-dicarboxylate)

-(diazenediyl)di(benzene-1,3-dicarboxylate)

-Diazene-1,2-diyldi-isophthalate

(3,5-dicarboxylatephenyl)diazenyl)isophthalate

. Azobenzene-3,3°,5,5' -tetracarboxylate

. bis(3,5-dicarboxylatephenyl)diazene
2' 5 diearbous 2 c A

CAS:
MNorm. Mame:
Alt. Names:

1.5
2.1,
3.5,5
4.5,5
5.5,5"
6. 5-(
7
8
0

-

358.26
C(=0)(0)C=1C=C{C=C{C1)C(=0)0)N=NC=1C=C{C=C(C(=0)0)C1)C(=0)0
OC({=0)clcc{N=Nc2cc(cc(c2)C(=0)0)C(=0)0)cc(c1)C(=0)0

Yes

bhonzam rhond o

Mol. Mass:

SMILES (Cambridge):
SMILES (Canonical):
Linker:

Distributors

Distributor Name Amount [g]|Rel. Price [€/g] | Min. Purity

AmBead 25.0 22,2912 0.97




Now, reset search parameters in the structure search (1.), and click on “Use selected organic as” after
selecting the position “Organic 1” in the drop-down menu rightwards. If the option “keep order when
searching for Used Organics” is not selected in the field “1.”, then structures where the linker is in position
2 or 3 (if any) would also be displayed.
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[Organic 1 v| |496 | [5earch]
Add search parameter Reset search parameaters
Organic by MOF | |1?16 | [search]
Add search parameter Reset search paramsters
Found MOFs 21 Results
CSD Reference Hame v ASA [m2/g]|ASA [m2/cm3]| AV_VF|Pore Volume [cm3/g] | Density [g/cm3]| nexc [wt. %] | Uptake [wt. %0] | Upta
TOWPEC PCM-250" 1671.76 1486.62 0.68 0,76 0.89 3.42 4.73
OFODET JUC-64 1161.73 1240.42 0.52 0.45 1.15 2.75 3.36
UBIBUF FiI-3 3087.55 2335.26 0.75 0.38 0.76 5.21 6.62
DAPHOU FII-8 3056.76 2401.47 0.74 0,54 0.79 5.18 6.48
WALXOY CPM-200-v{Mg 1910.51 148463 0.68 0.88 0.78 3.73 5.29
WVALXIS CPM-200-In/Ni 1671.71 1485.32 0.63 0.78 0.89 3.42 4.73
WVALXEQ CPM-200-In/Mn 1g02.51 1502.0 0.e3 0.82 0.82 3.59 5.02 -
3

The structure DACYUE uses a mixture of linkers. By clicking on it and on “Show used Organics”, it would
include this organic compound in the results field “3.b”. First, we need to Reset search parameters on
fields “1.” and “2.”.

Amount of Metals: to |0 v Amount of Linkers: to 1 b
Allow MOFs with Non-Linker Qrganics [ Keep order when searching for Used Organics
[organic 1 v |}'6? | [search |
Add search parameter Reset szarch paramsters
Organic by MOF v | |}'93 | [Search |
Add search parameter Reset search paramesters
Found MOFs & Results
CSD Reference |] | Metal 1 |Meatal 2| Metal 2| OMS? Organic 1 Organic 2 v Organic 3
DACYUE Mg Yas 3,3'.5,5'-Azobenzenststracarboxylate | 1,3-dimethylimidazoleidin-2-one
DADLOM Mn Yas |4,4",4™"-Nitrilotribiphenyl-4-carbocylate | 1,2-dimethylimidazoleidin-2-one
REGRIG Zn Yes 1,3.5-Benzenetricarboxylate 1,3-dimethylimidazoleidin-2-one
ROCZIU cd Yas pyridina-4-carboxamide 1,2-dimethylimidazoleidin-2-ona
RODEBAP Cd Yas 5-{4-pyridyl)tetrazol 1,3-dimethylimidazoleidin-2-one
UIUPUM Zn Yas 5-Methyltetrazole gxalonitrile 1,3-dimethylimidazoleidin-2-one
4 3




Example 2:

Now, let us search for MOF structures with higher volumetric area than 2,000 m?2/cm3, with OMS, and
using a cheaper linker than 1 €/g. The interface gives 164 MOF structures fulfilling this criteria.

MOF Database

Collapse Paramatar Section

Amount of Metals: [1 v]to[2 v Amount of Linkers: [1 ~v]|to]2 v
[ Allow MOFs with Non-Linker Organics [J) Keep order when searching for Used Organics
[ASA [m?/cm3] v [2000 | to | | [search]
[ oMs? b l [YES ~ | Remaove
[Rel. Price [€/g] v | to[1 | Remove
Add search parameter Reset search paramaters
[organic Name  w| | | [search]
Add search parameter Reset search parameters
Found MOFs 164 Results
CSD Reference |ASA [m2fg] | ASA [m2fcm?]| AV_VF|Pore Volume [em2/g] | Density [g/cm?] | nexc [wt. 9] | Uptake [wt. %] | Uptake [g H2/L]|Me
ACIBOE 18732.86 2062.01 0.66 0.6 1.1 2.68 4,46 51.42
AGIREP 2253.69 2250.02 0.69 0.69 1.0 4.16 5.07 53.29
ARADEE 2211.32 2612.25 0.85 0.55 1.18 4.11 4,77 55.24
ATAFIK 1722.65 2053.15 0.64 0.52 1.22 3.48 4,13 52.35
BABREE 2623.96 2356.62 0.68 0.76 0.9 462 5.6 53.28
BODPAN 2370.57 2105.25 0.72 0.82 0.89 4.31 5.54 52.07
BUKMUO 3400.71 2335.4 0.71 0.82 0.85 5.6 6.57 55.97 ~
4 k
[Use selected Organics as ] [Organic 1 v | Show used Organics |
Found Organics 275 Results
CAS v Alt. Names Mel. Mass [g/meol] H —
99-32-1 4=-Oxo=-4H-pyran-2,E~dicarboxylate 184.1 O=C1C
99-31-0 S-amineisophthalate 181.15 NC=1C
99-05-8 3-aminebenzoate 137.14 NC
98-97-5 pyrazine-2-carboxylate 124.1 N
96404-75-4 2-fermyltriphenylens 256.3 C(=0)C1=CC=2
96404-73-4 triphenylene-2-carbaldehyde 256.3 C1=C{C=CC=2C
964-68-1 Benzophengne- .para-dicarboxylate 270.24 C(z0)(Ga=CC=Cf ¥
4 k

Export selected MOFs | Download CSV File

To export this data, click first on “Export Selected MOFs”, and then on “Download CSD File”. It will generate
a .csv file using comma as data delimiters. In some regions importing this file in other programs like EXCEL
may require the user to set the appropriate delimiter for the columns to be displayed properly (for EXCEL



see  https://support.microsoft.com/en-us/office/import-or-export-text-txt-or-csv-files-5250ac4c-663c-
47ce-937b-339e391393ba).

After separating the fields, the selection looks like this:
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