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Tables

Table S1. Chemical analysis of 3D standard MIL-53(Al), MIL-53(Al)-EB and MIL-53(Al)-HB

materials synthesized in water as solvent.

Org.Cont.?
Samples c? H? N2 CHNP TGA¢ Al
MIL-53(Al) 435 24 0 45.9 70.2 13.8
MIL-53(Al)-EB 42.3 29 0.5 45.7 68.6 11.3
MIL-53(Al)-HB 41.8 4.1 0.3 46.2 69.5 7.6

a percentage in weight (%wt). ® Organic content from CHNS elemental analysis. ¢ Organic content from
thermogravimetrical analysis without taking account hydration water.

Table S2. Chemical analysis of Al-ITQ-EB, Al-ITQ-HB and Al-ITQ-DB materials synthesized in DMF

solvent.
Org.Cont.?
Samples ce H? N2 CHNP TGA¢ AlR
Al-ITQ-EB 219 3.9 0 25.8 38.1 27.8
Al-ITQ-HB 344 5.6 0.3 40.3 54.1 11.1
Al-ITQ-DB 44.3 7.4 0 51.7 61.0 17.3

2 Percentage in weight (%wt). ® Organic content from CHNS elemental analysis. ¢ Organic content from
thermogravimetrical analysis without taking account hydration water.

Table S3. Chemical analysis of L-MOF-EB, L-MOF-HB and L-MOF-DB materials synthesized in

DMF-water mixtures as solvent.

Org.Cont.?

Samples ce H? N2 CHNP® TGA¢ Al2
L-MOF-EB 61.5 5.6 0 67.1 84.4 9.0
L-MOF-HB 60.8 7.5 0 68.3 85.9 7.9
L-MOF-DB 64.4 9.0 0 73.4 83.8 6.9

a percentage in weight (%wt). ® Organic content from CHNS elemental analysis. ¢ Organic content from
thermogravimetrical analysis without taking account hydration water.



Table S4. Yields and selectivity for 1,5-benzodiazepine production?.

Yield of 1,5- Yield of Yield Selectivity
Catalysts Benzodiazepines Imine [%] Subproduct [%]
[%] [%]°
MIL-53(Al)-EB 96 2 1 97
MIL-53(Al)-HB 90 4 6 90
L-MOF-EB 46 35 4 54
L-MOF-HB 68 16 16 68
L-MOF-DB 76 15 7 78

a Reaction conditions: Diamine (0.5 mmol), acetone (10 mmol), 14 mol %Al, at 652C, 10 h; ® 2-Methyl-1,4-
dihydroquinoxaline.

N
NH, \ﬂ/ N\-
o + !
D — — N/)
NH, -H20 N

2,3-Dihydro-2,2,4-trimethyl- 2-Methyl-
1H-1,5-benzodiazepine 1,4-dihydroquinoxaline
(1,5-Benzodiazepine)

Scheme S1. Products of cylocondensation between acetone and o-phenylenediamine



Figures

Figure S1. TEM images: (a) MIL-53(Al)-EB and (b) MIL-53(Al)-HB samples. Scale bars correspond to 20 nm and 100
nm for (a) and (b) images, respectively.

Figure S2. FESEM images: (a) and (b) 3D standard MIL-53(Al), (c) MIL-53(Al)-EB and (d) MIL-53(Al)-HB samples. Scale
bars correspond to 200 nm, 100 nm, 1um and 100 nm for (a), (b), (c) and (d) images, respectively.



Figure S3. TEM images: (a) Al-ITQ-EB, (b) and (c) Al-ITQ-HB, and (d) Al-ITQ-DB samples. Scale bars correspond to 20 nm
for (a), (c) and (d) micrographs, and 50 nm for (b) micrograph.



Figure S4. TEM images: (a) and (b) L-MOF-EB, (c) L-MOF-HB and (d) L-MOF-DB samples. Scale bars correspond to
100 nm for (a) and (d) micrographs, and 20 nm for (b) and (c) micrographs.



Figure S5. TEM images: (a) and (b) MIL-53(Al)-EB samples exfoliated by diethyl ether solution; (c) Al-ITQ-EB and (d)
Al-ITQ-HB samples exfoliated by dichloromethane solution; (e) L-MOF-EB and (f) L-MOF-DB samples exfoliated by
diethyl ether solution. Scale bars correspond to 1 um, 500 nhm, 200 nm, 100 nm, 500 nm and 1 um for (a), (b), (c),
(d), (e) and (f) samples, respectively.
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Figure S6. TG and DTA curves: (a) 3D standard MIL-53(Al), (b) MIL-53(Al)-EB and (c) MIL-53(Al)-HB.
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Figure S7. TG and DTA curves: (a) Al-ITQ-EB, (b) Al-ITQ-HB and (c) Al-ITQ-DB.
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Figure S8. TG and DTA curves: (a) L-MOF-EB, (b) L-MOF-HB and (c) L-MOF-DB.
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Figure S9. XRD patterns of MIL-53(Al)-HB materials: (a) as-synthesized, (b) 2002C, (c), 3002C and (d) 4002C.
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Figure S10. XRD patterns of L-MOF-HB materials: (a) as-synthesized, (b) 2009C, (c), 2509C, (d) 3002C,
(e)3502C and (f) 4002C.
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Figure S11. IR spectra: (a) 3D standard MIL-53(Al), (b) MIL-53(Al)-EB and (c) MIL-53(Al)-HB.
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Figure S12. IR spectra: (a) Al-ITQ-EB, (b) Al-ITQ-HB and (c) Al-ITQ-DB.
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Figure S13. IR spectra: (a) L-MOF-EB, (b) L-MOF-HB and (c) L-MOF-DB.
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Figure S14. Difference FTIR spectra of increasing amounts of CO adsorbed at low temperature (100 K) on
3D standard MIL-53 (Al) (self-supporting wafer).
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Figure S15. Difference FTIR spectra of increasing amounts of CO adsorbed at low temperature (100 K) on
MIL-53(Al)-HB sample (self-supporting wafer).
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Figure S16. Difference FTIR spectra of increasing amounts of CO adsorbed at low temperature (100 K) on
Al-ITQ-HB sample (MOF-type:SiO, 1.5:1 wafer).
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Figure S17. Difference FTIR spectra of increasing amounts of CO adsorbed at low temperature (100 K) on
L-ITQ-EB sample (self-supporting wafer).
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Figure S18. Argon adsorption isotherms: (a) MIL-53(Al)-HB, (b) L-MOF-HB and (c) Al-ITQ-HB.
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Figure S19. Horvath-Kawazoe pore size distribution obtained from Ar adsorption isotherms: (a) MIL-
53(Al)-HB, (b) L-MOF-HB and (c) Al-ITQ-HB.
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Figure S20. XRD patterns of Al-ITQ-HB sample: (a) fresh and (b) first use.
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Figure S21. XRD patterns of MIL-53(Al)-HB catalyst: (a) fresh, (b) first use, (c) second use, (d) third use and
(e) fourth use.
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Figure $22. 13C MAS NMR spectra of MIL-53(Al)-HB sample: (a) fresh and (b) fourth use.
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