


Sl 1. Experimental section.

Materials. The following reagentswere purchased from Sigafddrich: 1,3,5benzenetricarbonyl
trichloride L-aspartic acid dimethyl ester hydrochlorideethylamine lithium hydroxide monohydrate
and copper nitrate pentahydrate-aspartic acid dimethyl ester hydrochloride waschasd from

Bachem S. and used as received. DM$B&nd chloroformd for *H-NMR spectroscopy werpurchased

from Eurisetop® Cambridge Isotope Laboratoriaed used as received

Svynthesis of 1,3 %enzenetricarbonyl tri -(S-(L-) or R-(D-)aspatrtic acid S- or R-BTASsp).

Synthesis and characterisation #88S5S)-1,3,5benzenetricarbonyl #(iS-(L-)-aspartic dimethyl ester)

SBTAspOMe and (LR,3R5R)-1.3,.5benzenetricarbonyl #(iR-(D-)-aspartic dimethyl esterdR-BTAsp

OMe.
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Both (1S3S59)-1,3,5benzenetricarbonyl #(S-(L-)aspartic dimethyl ester) andlR,3R5R)-1,3,5
benzenetricarbonyl #(R-(D-)aspartic dimethyl esterwere synthesised as previouslyeported:
Preparation Dry triethylamine (4.24 mL, 30.13 mmol) was addedh cool solutio(0 °C) of S(L-) or
R-(D-) aspartic acid dimethyl ester hydrochloride (2.71 g, 13.29 mmal)yrCH,Cl, (40 mL), and the

resultingmixture was stirred for 20 min atC. Then, a solution of,3,5benzenetricarbonyl trichloride



(2.0 g, 3.69 mmol) in 30 mL of dry GBI, was added dropwis@ndthe reaction was stirred overnight.

The reaction mixture waseatedwith CH,Cl, (50 mL) and washed withg.2N H,SO,, followed byagq.
NaHCG; and water. The organic layer was dried with anhydrousS®8aand concentratedn vacuoto

give 2.04 g of 1S3S59-1,3,5benzenetricarbonyl #(S-(L-)aspartic dimethyl este(yield: 86%)or 2.01

g of (IR3R5R)-1,3,5benzenetricarbonyl #(R-(D-)aspartic dimethyl ester) (yield: 85). *H-NMR
(CDCls, 250 MHz): 2.983.16(m, 6H), 3.71(s, 9H), 3.80 (s, 9H), 5824(m, 3H), 7.65.68 (d,J=8.0

Hz, 3H), 8.22 (s, 3H)**C-NMR (CDCls, 62.9 MHz): 36.21, 49.80, 52.60, 53.42, 129.0%4.87, 165.86,
171.75, 171.77FT-IR (ATR,em?) : §f =3369.4, 3238.3, 2931.6, 2

1413.7, 1300, 1186, 921.9, 628.8, 574.7.

Saponification of 153559-1,3,5benzenetricarbonyl #iS-(L-)aspartic dimethyl esteand (LIR,3R,5R)-

) A

1,3,5benzenetricarbonyl #(iR-(D-)aspartic dimethyl esteto give SSBTAsp or R-BTASp.
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Li OH® 2.42 mmol) was added to a solution 458S59-1,3,5benzenetricarbonytri-(S-(L-
)aspartic dimethyl ester) oiR,3R,5R)-1,3,5benzenetricarbonyl #({R-(D-)aspartic dimethyl ester) (3.20
mmol) in THF (20 mL) and KO (5 mL) at ~0°C. The reaction mixture was stirred overnight at room
temperatureandthen acidified to pH ~3with HCI (1.0 M). The mixture was washed with brine, dried

over NaSQ, and concentratedn vacuoto give 1.55 yield: 87%)of S-BTAsp or 1.56 g ofR-BTAsp

(yield: 87%)



'H-NMR (D,0O, 250 MHz): 2.58.68 (m, 3H), 2.72.83 (m, 3H), 4.591.65(m, 3H),8.34(s, 3H).2*C-
NMR (D;0, 62.9 MHz): 39.91, 54.33, 129.69, 134.96, 168.74, 178.86, 17TOHIR (ATR, cm?): | =
3352, 1633.6, 1541, 1402.2, 1280.7, 11B8mental analysis for [GH2:N3O154H,0] (S-BTAsp)
calculated (%): C: 40.20, H: 4.65, N: 6,7und: C:39.9, H 4.7, N: 6.5and [G1H21N30:54H,0] (R-

BTAsp) calculated (%):C40.20, H: 4.65, N: 6.7ZGound: C: 38.6, H4.2 N: 6.1

Synthesis of [Cy(S or R-BTAsp)(H,0);].12.75H,0 - SandR.

To an aqueous solution (4 mL) of enantiop@&BTAsp or R-BTAsp (10 mg, 0.02 mmolwas added
Cu(NG)-A 2 ., (HO mg, 0.43 mmol)lhe mixture was brought to pslusing NaOH (1Mpand became
slightly cloudy. After 24 h at room temperatyrgreenmsh-blue octahedral crystals @& or R were
obtained andthen filtered and aidriedto give12.6mg of S (yield: 67%, based 08-BTAsp) or12.4mg
of R (yield: 70%, based orR-BTAsp). Elemental analysis fo8 - [Cus(Cz1H15N3015)(H20)3].(H20)12.75
calculated (%): C:24.7, H: 4.6, N: 41, found: C: 26.3 H: 4.2 N: 4.1, and for R -
[Cus(C21H15N3015)(H20)3].(H20)12.75 calculated (%): C24.7, H: 4.6, N: 4.1; found: C:26.0 H: 4.0, N:

4.5

Synthesis of [C{(RSBTAsp)(H,0)4].7.5H,0 - RS

To an aqueous solution (4 mL) af equimolarmixture of SBTAsp (5 mg, 0.01 mmol) ang-BTAsp (5
mg, 0.01 mmol) at pH 3.&as addedCu(NGs),A 2 .G (H0 mg, 0.43 mmol)The mixture wadbrought
to pH 6usingNaOH (1M)and becamslightly cloudy. After 15to 17 daysat room temperatur®.8 mg
of RS (yield: 35%, lased onS-BTAsp) wasobtained agreernsh-blue intergrown needltype crystals.
Elemental analysis faRS - [Cus(C21H15N3015)(H20)4].(H20)7 5, calculated (%): C: @6, H: 4.0 N: 4.4;

found: C: 27.4, H: 4.6, N: 3.8.



S| 2. Characterisation.

Solution *H NMR spectra wereobtainedat the Servei de Ressonancia Magnética Nucler at the

Universitat Autdbnoma de BarcelonBoutine’H and**C spectra were recorded amBruker AC250 (250

MHz for 1H).

Elemental analyseswere performed using a CHNS Elenental Analyzer 3011 (Eurovector). The
ligands and MOFs were combusted at 1200 °QOjnatmosphereand the resulting samples were
quantified bygaschromatography.

Single-crystal X-ray Diffraction (XRD) for S was collected on a Bruker AXS SMART Apex
diffractometer with a CCD detector. The tdyswere generated using graphite monochromated Mo K
radiation from a molybdenumiXay tube operating at 40 kV and 30 mA. The octahedral crystal was
mounted on a fibre loop attached to the goniometer. Data wected at 293 K. Singlerystal
diffraction data foR andRSwerecollected at 150 K at beamline |8®Diamond Light Sourc¢DLS), at

a wavelength of 0.6889,Aising theRigaku CrystalLogic Kappa goniometer at the zirconium absorption
edge. Crystals we isolated in FomblwY oil, andthenmounted on MiTeGen loopBoth structures were
resolved by direct met hods andagabaeguansingy ep

SIR97, SHELXL97 and WinGXNote: the H atoms of the guest®imolecules are omitted.

Table SI Crystallographic data f@, RSandR.

Crystal data S RS R

Empirical formula C2iH1sCWwN3Osz0.75  CaH30CUsN6Os3 C21H15CWN3O30.7¢
Formula weight 991.9¢ 1848.0: 991.9¢
Temperaturé K 293(2) 150 150

Crystal system cubic orthorhombic cubic

Space group F23 Pcnn F23

alA 34.172(5) 17.530(3) 34.182(3)

b/A 34.172(5) 20.037(3) 34.182(3)

c/A 34.172(5) 21.050(3 34.182(3)




Theta range for data collectiol

4.128 to 52.734°

4.95t0 52.74°

u/e 90 90 90

b/° 90 90 90

al° 90 90 90

volume/ A’ 39904(18) 73%(2) 39939(11)

z 32 8 32

} cale/ Mg mm” 1.321 1.66C 1.320

e / mmAL 1.351 1.808 1.351

F(000) 4520.0 3374.0 4520.0

Crystal sizd mm 0.61x0.32x0.32 0.56x0.34x0.22 0.38x0.2%0.2

Crystal colour and shape Greenblue Greenblue needles Greenblue
octahedra octahedra

4.128 to 52.734°

Index ranges 42 O W20 (-17 O RR40 (42 O h420
O 422 O | O 2183 O | 036-39 O |

Reflections collected 140953 19582 30141

Independent reflections 6832 7428 6736

R(int) = 0.0711 0.0241 0.0485

Data/restraints/parameters ~ 6832/0/360 7428/0/473 6736/0/360

Goodnesof-fit on E 1.323 1.048 1.196

Final Rindices[I >2 0 (| 'Ry =0.0828, wR= R;=0.0659, wR= R; = 0.0836, wR =
0.2770 0.2013 0.2670

Final Rindices|all data]

Largest diff. peak/hole (e A

Flack parameter

R1=0.0920, wRR =
0.2926

2.27+0.72

0.022(7)

R1=0.0716, wR=
0.2084

1.68+£0.80

R:1 = 0.0897, wR =
0.2775

1.98£0.73

0.073(8)

Powder X-ray Diffraction (PXRD) and in-situ Variable Temperature Powder X-ray Diffraction

(VT-PXRD) patterns wer e recorded at

room g4 pomger r at
diffractometer (PanAnalytical configuration: convergent beam; radius: 240 )neguippedwith a
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focalizing mirrorand a transmission geometry with a spingkass capillary sample holddnr Cu Ky
radiation (& = -PXRbéxpdimgntsS.andRImere pabked aMiBealedidea glass

capillarytube(internaldiameter 0.3 mm).

Thermogravimetric Analysis (TGA): All analyses werg@erformedin air, on an STA 449 F1 Jupiter

Simultaneous TGASC from(NETZSCH heating rate: 5 °C/min; temperature range®Q& 500°C).

Field-Emission Scanning Electron Microscopy(FE-SEM): images were collected using a Quanta 650F
Environmental Scanning Electron Microscopy (Field Emission Inc, USA). The samples weresatetalli
with 10 nm of platinum in@EM ACE600High-Vacuum Coater (Lera, Germany).

Electronic Circular Dichroism (ECD) spectra were measured usig-715 CD spectrophotometer
(JASCO) at room temperaturea( 25°C). ECD experiments weperformedin solutionaccording to the
following procedurea. for ligands:10 mg of R-BTAsp, SBTAsp or an equimolar mixtureof the two
isomersweredissolvel in 3.8 mLof water and M)Cdndthe 2€ul@ingsolutiors vere5
diluted in waterto afinal concentration of 0®mg/mL; b. for the MOFs: 10 mg of MOF (R, S or RS

were first disassembledh 3.8 mL of waterand HCI (200 ¢ tesultingsol&tidty werea n d
dilutedin waterto a finalconcentration of 0®mg/mL. The spectréobtained at 0.5 nm intervale/ere
smoothed using Savitskgolayalgorithm with polynomial order 3 aralsmoothing window 080 points.
UV/Vis spectra for S, R and RS were collected on a Cary 4000 UV/Vis spectrophotometer (Varian)
equipped with a diffuseeflectance accessory.

Fourier Transform Infra -Red (FT-IR) specta were recorded on a Bruker Tensor 27FTIR spectrometer
equipped with a Golden Gate diamond Attenuated Total Refle¢AdimR) cell. The spectra were
recorded in absorption mode at room temperature.

Vibrational Circular Dichroism (VCD) spectra were perforrden a Bruker Tensor 27 FIR couplel to

a PMA5Oaccessoryusingan MIR long wavepass filte(1800 cm™* to 600 cm'). Solid-phase samples
were prepared using KBr pelidor IR and VCD (Img MOF in 100 mg KBr1% w/w). The crystalline
material was mixed with dry KBr, finely groundndthenpressed at 10 terfor 5 min to makehe pellet

(diameter: 13 mm)



Gas sorption (CO,/195 K, 273 K and 298 K and N/77 K) measurements fog, R and RS were
performed using aAutosorblQ Samples were activateitherby lyophilisation ¢50 °C and 0.07 mbar

or by solvent exchange with CHg¢for 3 days followed byoutgassing a40 °C under vacuunovernight
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Figure S1: 'H NMR spectra(CDCl;) and corresponding FIR spectraof SBTAsp-OMe (a) andS

BTAsp (b)
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Figure S2: ECD spectra of aqueous solutions of fesmntiopureR-BTAsp, free enantiopur&BTAsp

andanequimolar mixture ofhe twoligands.
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Figure S3 SEM images of (@) R, (d-f) Sand (gi) RS. The imagesevealthe octahedral morphologf
theR andS crystals and theintergrown needleshaped crystalof RS, andconfirm that allthe MOFs are
homogeneousSc al e bar;9:) B8B)@ )4£0200) ccdmD;@) 18cnmf )  3;0) 1 enmh) 50
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