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Supplementary Figures 

  

Supplementary Figure 1. 1H-NMR spectrum of d-thr. (The peak centered at 4.79 ppm is the residual 

solvent peak of D2O). 

 

Peak assignments: 1H-NMR (D2O, ppm): -CH3 (1.25, d, 3H), -HN-CH (3.32, d, 1H), -

CH (4.01, m, 1H), -CH2 (4.30 dd, 2H), py-H (7.52, d, 2H), py-H (8.58, d, 2H). The 1H-

NMR spectrum demonstrates the successful synthesis of d-thr in high purity. 
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Supplementary Figure 2. 1H-NMR spectrum of l-thr. (The peak centered at 4.79 ppm is the residual 

solvent peak of D2O). 

 

Peak assignments: 1H-NMR (D2O, ppm): -CH3 (1.26, d, 3H), -HN-CH (3.33, d, 1H), -

CH (4.02, m, 1H), -CH2 (4.29 dd, 2H), py-H (7.53, d, 2H), py-H (8.59, d, 2H). The 1H-

NMR spectrum demonstrates the successful synthesis of l-thr in high purity. 
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Supplementary Figure 3. 13C-NMR spectrum of d-thr. 

 

Peak assignments: 13C-NMR (solid sample, ppm): -CH3 (19.59), -CH2 (49.03), -CH-

OH (66.19), -CH-HN (68.44), py-C (125.07), py-C (141.27), py-C (149.12), -COOH 

(171.38). The 13C-NMR spectrum confirms the successful synthesis of d-thr in high 

purity. 
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Supplementary Figure 4. 13C-NMR spectrum of l-thr. 

 

Peak assignments: 13C-NMR (solid sample, ppm): -CH3 (19.59), -CH2 (49.03), -CH-

OH (66.18), -CH-HN (68.43), py-C (125.06), py-C (141.25, py-C (149.11), -COOH 

(171.36). The 13C-NMR spectrum confirms the successful synthesis of l-thr in high 

purity. 
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Supplementary Figure 5. MS spectrum of d-thr. 

 

As shown above, the peak of m/z = 211.11 is the molecular ion peak of protonated d-

thr and the peak of m/z = 212.11 is the corresponding isotopic signal. The consistency 

between the observed data with the calculated ones confirms the successful synthesis 

of d-thr ligand. 
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Supplementary Figure 6. MS spectrum of l-thr. 

 

Similarly, the peak of m/z = 211.11 is the molecular ion peak of protonated l-thr and 

the peak of m/z = 212.11 is the corresponding isotopic signal. The consistency between 

the observed data with the calculated ones confirms the successful synthesis of l-thr 

ligand. 
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Supplementary Figure 7. FT-IR spectra of d-thr (blue curve), l-thr (purple curve), d-threonine (red 

curve) and l-threonine (black curve). 

 

Compared with d(l)-threonine precursor, the disappearance of H-N-H bending 

absorption peak centered at 2049 cm-1 proves the successful formation of d(l)-thr 

ligands via Schiff-base condensation that is sequentially reduced to the secondary 

amine (N-H, 2966 cm-1). Moreover, the asymmetric stretching vibration of carboxyl 

group of d(l)-thr ligands moves to 1603 cm-1, which is also different from 1627 cm-1 of 

raw d(l)-threonine. 
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Supplementary Figure 8. (a) Coordination mode of Zn(II) ion in l-Zn-HOIF. (b) 1D helical chain 

structure of l-Zn-HOIF projected along the a-axis. (c) 2D structure of l-Zn-HOIF projected within 

the b-c plane. (d) 3D framework of l-Zn-HOIF viewed down the c-axis. 

 

The crystal structure was depictured by noncommercial visualization software.1-2 As 

the image shown in Supplementary Fig. 8a, l-Zn-HOIF presents the same assemble 

fashion but opposite chiral configuration as that of d-Zn-HOIF (Fig. 2a). In detail, 

Zn(II) center exhibits a 6-coordinated asymmetric mode with one pyridine 

nitrogen from l-thr, one amine nitrogen, one hydroxyl oxygen and one 

carboxylate oxygen from another l-thr, and additionally one acetate oxygen and 

one water. In comparison to the left-handed helix (Fig. 2b), the resultant 1D spiral 

chain with l-thr adopts a right-handed 21 screw with a pitch of 18.4 Å along the 

c-axis (Supplementary Fig. 8b). Furthermore, these 1D helices form an ordered 

2D sheet structure within the b-c plane (Supplementary Fig. 8c). Thanks to 

additional hydrogen bonding between adjacent sheets (OWHO-C, 1.867 Å and 

N-HO-C, 1.980 Å, Supplementary Fig. 8d), the 3D framework is finally built by 

the AA stacking of 2D sheets along the a-axis. 
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Supplementary Figure 9. FT-IR spectra of d-Zn-HOIF BCs (red curve) and l-Zn-HOIF BCs (black 

curve). 

 

As-synthesized d-Zn-HOIF BCs and l-Zn-HOIF BCs present nearly the same FT-IR 

absorption spectra. Taking the d-Zn-HOIF BCs as a representative, the peak centered 

at 3563 cm-1 is assigned to the stretching vibration of -OH and the peak centered at 

3177 cm-1 is attributed to the stretching vibration of -NH. While the peaks centered at 

1639 cm-1 and 1423 cm-1 are ascribed to the asymmetric and symmetric stretching 

vibration of carboxyl group, respectively. 
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Supplementary Figure 10. TG curve (black) and derivative thermogravimetric analysis (DTG) curve 

(blue) of d-Zn-HOIF BCs. 

 

On basis of the above result, d-Zn-HOIF BCs begin to lose the solvent molecules and 

coordinated water molecules at 133.8 oC. As the temperature rises to 224.7 oC, the 

framework begins to decompose by losing organic ligands. 

  



13 

 

 

Supplementary Figure 11. TG curve (black) and DTG curve (blue) of l-Zn-HOIF BCs. 

 

On basis of the above result, l-Zn-HOIF BCs begin to lose the solvent molecules and 

coordinated water molecules at 131.8 oC. As the temperature rises to 221.9 oC, the 

framework begins to decompose by losing organic ligands. 
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Supplementary Figure 12. The PXRD plots of d(l)-Co-HOIFs and d(l)-Ni-HOIFs. 

 

Clearly, d(l)-Co-HOIFs and d(l)-Ni-HOIFs show nearly the same PXRD pattern as 

that of Zn-HOIFs, confirming their isoreticular framework structures. 
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Supplementary Figure 13. PXRD refinement patterns of (a) d-Co-HOIFs, (b) l-Co-HOIFs, (c) d-Ni-

HOIFs and (d) l-Ni-HOIFs. 

 

Considering their isoreticular structures, PXRD patterns of d(l)-Co-HOIFs and d(l)-Ni-

HOIFs have been refined by the Pawley refinement method in order to obtain exact cell 

parameters. 
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Supplementary Figure 14. (a) SEM image of d-Zn-HOIF BCs. (b) Diameter distribution of d-Zn-

HOIF BCs. (c) Length distribution of d-Zn-HOIF BCs. 

 

According to the statistical counting, the d-Zn-HOIF BCs present an average diameter 

of 27.5 μm and an average length of 67.8 μm. 
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Supplementary Figure 15. (a) SEM image of l-Zn-HOIF BCs. (b) Diameter distribution of l-Zn-

HOIF BCs. (c) Length distribution of l-Zn-HOIF BCs. 

 

According to the statistical counting, the l-Zn-HOIF BCs present an average diameter 

of 21.7 μm and an average length of 60.1 μm. 
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Supplementary Figure 16. (a) SEM image of d-Zn-HOIF NFs. (b) Diameter distribution of d-Zn-

HOIF NFs. (c) Length distribution of d-Zn-HOIF NFs. 

 

According to the statistical counting, the d-Zn-HOIF NFs present an average diameter 

of 228 nm and an average length of 5.5 µm. 
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Supplementary Figure 17. (a) SEM image of l-Zn-HOIF NFs. (b) Diameter distribution of l-Zn-

HOIF NFs. (c) Length distribution of l-Zn-HOIF NFs. 

 

According to the statistical counting, the l-Zn-HOIF NFs present an average diameter 

of 186 nm and an average length of 6.0 µm. 



20 

 

 

Supplementary Figure 18. (a) CD spectra comparison of observed d-thr, d-Zn-thr complex and d-

Zn-HOIFs, (b) CD spectra comparison of observed l-thr, l-Zn-thr complex and l-Zn-HOIFs, (c) and 

(d) corresponding absorbance spectra. 

 

As shown in Supplementary Fig. 18, both d(l)-Zn-HOIFs have showed absolutely 

distinct chiroptical responses in the absorption range of 200-300 nm compared with 

d(l)-thr and d(l)-Zn-thr complex. Specifically, the CD responses within 240-280 nm 

observed from d(l)-Zn-HOIFs (blue curves) merely are assigned to the pyridyl 

chromophore that is involved in the unique hierarchically helical structure of HOIFs. 

In sharp contrast, the neglectable CD signals within this region reflect the insufficient 

chiroptical induction of only chiral carbon centers in both d(l)-thr (black curves) and 

d(l)-Zn-thr complex (red curves). 
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Supplementary Figure 19. (a) CD and (b) absorption spectrum of d(l)-Zn-HOIFs in the wavelength 

region from 300 to 500 nm. 

 

There is no CD response in the longer wavelengths for d(l)-Zn-HOIFs as their absent 

absorbance in the corresponding region. 
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Supplementary Figure 20. (a) Solid CD spectra of d- and l-Co-HOIF in 200 to 300 nm. (b) Solid 

CD spectra of d- and l-Co-HOIF in 300 to 800 nm. (c) Corresponding UV absorption spectra of d- 

and l-Co-HOIF in 200 to 300 nm. (d) Corresponding UV absorption spectra of d- and l-Co-HOIF 

in 300 to 800 nm. 

 

As seen from Supplementary Fig. 20, d-Co-HOIF and l-Co-HOIF show obvious CD 

responses in the UV region as well. Besides, additional ligand-to-metal charge 

transfer (LMCT) process occurred for d(l)-Co-HOIFs in 300 to 800 nm thanks to the 

not fully occupied 3d7 orbitals of Co2+ center. Obviously, the strong and mirror-

symmetric CD signals in 300 to 800 nm further demonstrate the chiroptical 

activities of d(l)-Co-HOIFs at visible light regions. 
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Supplementary Figure 21. (a) Solid CD spectra of d-Ni-HOIF and l-Ni-HOIF in 200 to 300 nm. (b) 

Solid CD spectra of d-Ni-HOIF and l-Ni-HOIF in 300 to 800 nm. (c) Corresponding UV absorption 

spectra of d-Ni-HOIF and l-Ni-HOIF in 200 to 300 nm. (d) Corresponding UV absorption spectra 

of d-Ni-HOIF and l-Ni-HOIF in 300 to 800 nm. 

 

As seen from Supplementary Fig. 21, d-Ni-HOIF and l-Ni-HOIF show obvious CD 

responses in the UV region as well. Besides, similar LMCT process occurred for d(l)-

Ni-HOIFs in 300 to 800 nm thanks to the not fully occupied 3d8 orbitals of Ni2+ center. 

Hence, the strong and mirror-symmetric CD signals in 300 to 800 nm further 

demonstrate the chiroptical activities of d(l)-Ni-HOIFs at visible light regions. 
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Supplementary Figure 22. The calculated absorption spectra of d-Zn-HOIF. 

 

As result shown in Supplementary Fig. 22, the calculated absorption spectrum of d-Zn-

HOIF presents the lowest absorption gap around 270 nm which is in line with the 

experimentally obtained absorbance (Fig. 3c) and declares the good reliability of our 

calculation in return. 
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Supplementary Figure 23. The lowest four excited states of d-Zn-HOIF. The color shadow indicates 

the electron transition from the cyan to yellow region. 

 

The electron transition density maps for corresponding excited states are drawn in 

Supplementary Fig. 23 for detailed analysis. Obviously, the involved four excited states 

coherently present an intramolecular charge transfer (ICT) transition between pyridyl 

with neighboring chemosphere (as shadows indicated electron transitions from the cyan 

to yellow region). In principle, ICT renders a large red-shift for the emission band of a 

molecule caused by the concomitant dissipation of excitation energy that can be as high 

as 1.0 eV.3-4 
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Supplementary Figure 24. Schematic illustration of rotation and distortion relaxations of the excited 

state based on Franck-Condon principle. 

 

Thermal relaxations of the excited state also greatly contribute to the Stokes shift on 

basis of the Franck-Condon principle. Especially for a fluorophore substituted with 

flexible groups via free single bonds (e.g., the C7-N8 single bond in our case, 

Supplementary Fig. 24), large rotation and distortion relaxations around such single 

bond also result in large Stokes shift.5-6 

Overall, the large Stokes shift ( = ca. 130 nm) observed in our case is reasoned to the 

ICT-induced dissipation and unique thermal relaxations of excited states. The 

reasonability of our reported data has been further confirmed by the large Stokes shift 

reported in literature about similar pyridyl-derived fluorophore.7-8 
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Supplementary Figure 25. Fluorescence spectra of d(l)-thr and d(l)-Zn-thr complex. 

 

As shown in Supplementary Fig. 25, d(l)-thr ligands and d(l)-Zn-thr complex show 

negligible emission. 
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Supplementary Figure 26. (a) HR-TEM image of d-Zn-HOIF DSs in H2O. (b) HAAD-STEM image 

of d-Zn-HOIF DSs in H2O. (c) Diameter distribution of d-Zn-HOIF DSs. (d) Length distribution 

of d-Zn-HOIF DSs. 

 

According to the statistical counting, the d-Zn-HOIF DSs in water present an average 

diameter of 1.2 nm and an average length of 31.5 nm. 
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Supplementary Figure 27. (a) HR-TEM image of d-Co-HOIF DSs in H2O. (b) HAAD-STEM image 

of d-Co-HOIF DSs in H2O. (c) Diameter distribution of d-Co-HOIF DSs. (d) Length distribution 

of d-Co-HOIF DSs. 

 

According to the statistical counting, the d-Co-HOIF DSs in water present an average 

diameter of 1.2 nm and an average length of 15.5 nm. 
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Supplementary Figure 28. (a) HR-TEM image of d-Ni-HOIF DSs in H2O. (b) HAAD-STEM image 

of d-Ni-HOIF DSs in H2O. (c) Diameter distribution of d-Ni-HOIF DSs. (d) Length distribution 

of d-Ni-HOIF DSs. 

 

According to the statistical counting, the d-Ni-HOIF DSs in water present an average 

diameter of 1.3 nm and an average length of 19.9 nm. 

The measured widths of both d-Co-HOIF DSs and d-Ni-HOIF DSs are in good 

agreement with the width of single-strand chain in crystallography. Consequently, 

isoreticular Co-HOIF DSs and Ni-HOIF DSs are composed of single helical stands 

similar to Zn-HOIF DSs. 
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Supplementary Figure 29. UV absorption of d-thr, d-Zn-thr complex and d-Zn-HOIF DSs under the 

same concentration (5 mM) of d-thr motif. 
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Supplementary Figure 30. (a) CD spectra and (b) UV absorption of raw l-thr, molecular l-Zn-thr 

complex and l-Zn-HOIF DSs in H2O under the same concentration (5 mM) of d-thr motif. The inset 

magnifies the optical activity in the absorption window of aromatic pyridyl units. 

 

Compared with CD responses of l-thr and l-Zn-thr complex, the much stronger CD 

signals together with the characteristic CD signals (255-275 nm) of pyridyl units verify 

the well-maintained 1D helical structures of l-Zn-HOIF DSs in H2O. 
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Supplementary Figure 31. PXRD curve of recovered d-Zn-HOIF NFs precipitates. 

 

Distinct from the normally obtained amorphous aggregates, the sharp PXRD 

pattern of recovered d-Zn-HOIF NFs precipitates proves the ordered reassembly 

via reversible hydrogen bonding. 
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Supplementary Figure 32. SEM image of recovered d-Zn-HOIF precipitates. 

 

As shown in Supplementary Fig. 32, the reassembled d-Zn-HOIF precipitates show 

the well-dispersed 1D rod morphology clearly. 
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Supplementary Figure 33. (a) Fluorescence spectrum and (b) SEM image of d-Zn-HOIF NFs 

dispersed in EtOH. 

 

Unlike disassembly in strong protic water or MeOH, d-Zn-HOIF NFs dispersed in 

EtOH well maintain their fluorescence and fibrous morphology. 
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Supplementary Figure 34. Fluorescence quenching spectra of d-Zn-HOIF NFs by adding (a) 

(1R,2R)- and (b) (1S,2S)-DACH. (c) The corresponding SV plots. The concentration of (1R,2R)- 

and (1S,2S)-DACH is changed from 0 to 62.5 μM. Error bars represent standard deviations of three 

independent replicates. 

 

According to the plots shown in Supplementary Fig. 34c, the Ksv of d-Zn-HOIF 

NFs for (1R,2R)- and (1S,2S)-DACH is fitted to be 7.3 × 103 and 3.6 × 103 M-1, 

respectively. As a result, the QR is calculated to be 2.0. 
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Supplementary Figure 35. Fluorescence quenching spectra of d-Zn-HOIF BCs by adding (a) 

(1R,2R)- and (b) (1S,2S)-DACH. (c) The corresponding SV plots. The concentration of (1R,2R)- 

and (1S,2S)-DACH is changed from 0 to 50 µM. Error bars represent standard deviations of three 

independent replicates. 

 

According to the plots shown in Supplementary Fig. 35c, the Ksv of d-Zn-HOIF 

BCs for (1R,2R)- and (1S,2S)-DACH is 1.5 × 104 and 8.8 × 103 M-1, respectively. 

As a result, the QR is calculated to be 1.7, which is lower than 2.0 of d-Zn-HOIF 

NFs. 
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Supplementary Figure 36. (a) Fluorescence quenching spectra and (b) corresponding SV plot of d-

Zn-HOIF NFs by adding (1R,2S)-DACH. The concentration of (1R,2S)-DACH is changed from 0 

to 62.5 μM. Error bars represent standard deviations of three independent replicates. 

 

According to the linearly fitted plot shown in Supplementary Fig. 36b, the Ksv of 

d-Zn-HOIF NFs towards meso (1R,2S)-DACH is 5.5 × 103 M-1 and just between 

chiral (1R,2R)- and (1S,2S)-DACH. In addition, the LOD is calculated to be 3.2 × 

10-6 M. 
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Supplementary Figure 37. Fluorescence quenching spectra of d-Zn-HOIF NFs by adding (a) (R)- 

and (b) (S)-2-butanol. (c) The corresponding SV plots. The concentration of (R)- and (S)-2-butanol 

is changed from 0 to 50 μM. Error bars represent standard deviations of three independent replicates. 

 

According to the plots shown in Supplementary Fig. 37c, the Ksv of d-Zn-HOIF 

NFs for (R)- and (S)-2-butanol is fitted to be 2.0 × 103 and 1.1 × 103 M-1, 

respectively. As a result, the QR is calculated as 1.8.  
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Supplementary Figure 38. Fluorescence quenching spectra of d-Zn-HOIF BCs by adding (a) (R)- 

and (b) (S)-2-butanol. (c) The corresponding SV plots. The concentration of (R)- and (S)-2-butanol 

is changed from 0 to 50 μM. Error bars represent standard deviations of three independent replicates. 

 

According to the plots shown in Supplementary Fig. 38c, the Ksv of d-Zn-HOIF 

BCs for (R)- and (S)-2-butanol is fitted to be 5.7 × 103 and 3.8 × 103 M-1, 

respectively. As a result, the QR is calculated as 1.5, which is lower than 1.8 of 

d-Zn-HOIF NFs. 
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Supplementary Figure 39. Fluorescence quenching spectra of d-Zn-HOIF NFs by adding (a) (l)- 

and (b) (d)-lactic acid. (c) The corresponding SV plots. The concentration of (l)- and (d)-lactic acid 

is changed from 0 to 62.5 μM. Error bars represent standard deviations of three independent 

replicates. 

 

According to the plots shown in Supplementary Fig. 39c, the Ksv of d-Zn-HOIF 

NFs for (l)- and (d)-lactic acid is fitted to be 7.6 × 103 and 4.8 × 103 M-1, 

respectively. As a result, the QR is calculated as 1.6. 
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Supplementary Figure 40. Fluorescence quenching spectra of d-Zn-HOIF BCs by adding (a) (l)- 

and (b) (d)-lactic acid. (c) The corresponding SV plots. The concentration of (l)- and (d)-lactic acid 

is changed from 0 to 50 μM. Error bars represent standard deviations of three independent replicates. 

 

According to the plots shown in Supplementary Fig. 40c, the Ksv of d-Zn-HOIF 

BCs for (l)- and (d)-lactic acid is fitted to be 1.3 × 104 and 9.1 × 103 M-1, 

respectively. As a result, the QR is calculated as 1.4, which is lower than 1.6 of 

d-Zn-HOIF NFs.  
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Supplementary Figure 41. Fluorescence quenching spectra of d-Zn-HOIF NFs by adding (a) (R)- 

and (b) (S)-1-phenylethylamine. (c) The corresponding SV plots. The concentration of (R)- and (S)-

1-phenylethylamine is changed from 0 to 50 mM. Error bars represent standard deviations of three 

independent replicates. 

 

According to the plots shown in Supplementary Fig. 41c, the Ksv of d-Zn-HOIF 

NFs for(R)- and (S)-1-phenylethylamine is fitted to be 9.3 × 102 and 8.1 × 102 M-1, 

respectively. As a result, the QR is calculated as 1.1. 
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Supplementary Figure 42. Fluorescence quenching spectra of d-Zn-HOIF BCs by adding (a) (R)- 

and (b) (S)-1-phenylethylamine. (c) The corresponding SV plots. The concentration of (R)- and (S)-

1-phenylethylamine is changed from 0 to 50 mM. Error bars represent standard deviations of three 

independent replicates. 

 

According to the plots shown in Supplementary Fig. 42c, the Ksv of d-Zn-HOIF 

BCs for (R)- and (S)-1-phenylethylamine is fitted to be 1.7 × 103 and 1.5 × 103 M-1, 

respectively. As a result, the QR is calculated as 1.1.  
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Supplementary Figure 43. Fluorescence quenching spectra of d-Zn-HOIF NFs by adding (a) (R)- 

and (b) (S)-1-phenylethanol. (c) The corresponding SV plots. The concentration of (R)- and (S)-1-

phenylethanol is changed from 0 to 60 mM. Error bars represent standard deviations of three 

independent replicates. 

 

According to the plots shown in Supplementary Fig. 43c, the Ksv of d-Zn-HOIF 

NFs for (R)- and (S)-1-phenylethanol is 4.0 × 102 and 4.8 × 102 M-1, respectively. 

As a result, the QR is calculated as 1.2. 
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Supplementary Figure 44. Fluorescence quenching spectra of d-Zn-HOIF BCs by adding (a) (R)- 

and (b) (S)-1-phenylethanol. (c) The corresponding SV plots. The concentration of (R)- and (S)-1-

phenylethanol is changed from 0 mM to 60 mM. Error bars represent standard deviations of three 

independent replicates. 

 

According to the plots shown in Supplementary Fig. 44c, the Ksv of d-Zn-HOIF 

BCs for (R)- and (S)-1-phenylethanol is fitted to be 1.1 × 103 and 1.3 × 103 M-1, 

respectively. As a result, the QR is calculated as 1.2. 
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Supplementary Figure 45. QR values of d-Zn-HOIF with adding chiral 1-phenylethylamine and 1-

phenylethylanol. 

 

As shown in Supplementary Fig. 45, d-Zn-HOIF NFs only give a QR value of 1.2 

and 1.1 towards aromatic 1-phenylethylanol (7.1 Å × 6.1 Å) and 1-

phenylethylamine (7.1 Å × 6.1 Å), respectively. This is attributed to their large 

steric hindrance, which prevents them from entering the relatively narrow chiral 

aperture (6.3 Å × 4.8 Å, Supplementary Fig. 46) of d-Zn-HOIF NFs. 
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Supplementary Figure 46. Pore texture of d-Zn-HOIF based on the well-resolved crystallographic 

structure. 

 

Supplementary Fig. 46 shows the Connolly volume texture of d-Zn-HOIF. The blue and 

white colors indicate the accessible volumes. The pore size of d-Zn-HOIF is estimated 

to be about 6.3 Å × 4.8 Å. 
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Supplementary Figure 47. SV plot of d-Zn-HOIF NFs by adding DACH with different ee values. 

 

Seen from the linearly fitted plot shown in Supplementary Fig. 47, d-Zn-HOIF 

NFs exhibit good recognition for 1,2-DACH of varying ee values, enabling chiral 

recognitions toward the real chiral substrates with unknown ee values. 
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Supplementary Figure 48. ITC curves of d-Zn-HOIF NFs with adding (a) (R)-2-butanol, (b) (S)-2-

butanol. The thermochemical data are obtained by fitting titration curves. The simulated binding 

interaction between d-Zn-HOIF NFs and (c) (R)-2-butanol, (d) (S)-2-butanol. 

 

As seen from Supplementary Fig. 48, the association constant (K) for (R)-2-butanol 

(3.94 × 103 M-1) determined by ITC is higher than 1.93 × 103 M-1 for (S)-2-butanol, 

consistent with the biased affinity derived from fluorescence spectra. Moreover, 

molecular simulations are performed in order to further verify the ITC 

experiments. (R)-2-Butanol is bound to the dangling acetate oxygen site via 

donating the chiral hydroxyl group (O-HO-C, 2.243 Å), stronger than (S)-2-

butanol (O-HO-C, 2.454 Å). Moreover, the calculated binding energy for (R)-2-

butanol is -40.31 kJmol-1 and larger than -32.26 kJmol-1 for (S)-2-butanol, thus 

highlighting the stronger binding interaction between (R)-2-butanol and d-Zn-

HOIF NFs. 
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Supplementary Figure 49. ITC curves of d-Zn-HOIF NFs with adding (a) (l)-lactic acid, (b) (d)-

lactic acid. The thermochemical data are obtained by fitting titration curves. The simulated binding 

interaction between d-Zn-HOIF NFs and (c) (l)-lactic acid, (d) (d)-lactic acid. 

 

As seen from Supplementary Fig. 49, the association constant (K) for (l)-lactic acid 

(2.24 × 103 M-1) determined by ITC is higher than 1.96 × 103 M-1 for (d)-lactic 

acid, consistent with the biased affinity derived from fluorescence spectra. 

Moreover, molecular simulations are performed in order to further verify the ITC 

experiments. (l)-Lactic acid is bound to the dangling acetate oxygen site via 

donating the chiral hydroxyl group (O-HO-C, 2.149 Å), stronger than (d)-lactic 

acid (O-HO-C, 2.786 Å). Moreover, the calculated binding energy for (l)-lactic 

acid is -29.06 kJmol-1 and larger than -16.12 kJmol-1 for (d)-lactic acid, thus 

highlighting the stronger binding interaction between (l)-lactic acid and d-Zn-

HOIF NFs.  
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Supplementary Tables 

Supplementary Table 1. The Specific rotation value of d-thr and l-thr. 

Sample T (oC) C (mgml-1) L (mm)  (nm) Specific rotation (o) 

d-thr 30 1 100 589 25.8 

l-thr 30 1 100 589 -24.1 

 

Where, T is the test temperature, C represents the sample concentration in water, L 

stands for the length of sample tube, and  is the test wavelength of light. The d-thr and 

l-thr show specific rotation values of +25.8o and -24.1o, respectively. 
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Supplementary Table 2. Resolved single-crystal data for d-Zn-HOIF. 

Identification code d-Zn-HOIF 

CCDC number 2209408 

Empirical formula C12H18N2O6Zn 

Formula weight 351.65 

Temperature/K 169.99(10) 

Crystal system orthorhombic 

Space group P212121 

a/Å 6.14050(10) 

b/Å 14.3368(2) 

c/Å 18.3682(2) 

α/° 90 

β/° 90 

γ/° 90 

Volume/Å3 1617.05(4) 

Z 4 

ρcalcgcm-3 1.444 

μ/mm-1 2.362 

F(000) 728.0 

Crystal size/mm3 0.14 × 0.1 × 0.08 

Radiation Cu Kα (λ = 1.54184) 

2Θ range for data collection/° 7.822 to 147.62 

Index ranges -7 ≤ h ≤ 5, -17 ≤ k ≤ 17, -22 ≤ l ≤ 22 

Reflections collected 12426 

Independent reflections 3212 [Rint = 0.0545, Rsigma = 0.0469] 

Data/restraints/parameters 3212/0/197 

Goodness-of-fit on F2 1.010 
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Final R indexes [I>=2σ (I)] R1 = 0.0341, wR2 = 0.0842 

Final R indexes [all data] R1 = 0.0397, wR2 = 0.0857 

Largest diff. peak/hole / e Å-3 0.33/-0.37 

Flack/Hooft parameter -0.016(19)/0.007(16) 
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Supplementary Table 3. Fractional atomic coordinates (×104) and equivalent isotropic displacement 

parameters (Å2×103) for d-Zn-HOIF. Ueq is defined as 1/3 of the trace of the orthogonalized UIJ 

tensor. 

Atom x y z U(eq) 

Zn1 2962.3(8) 4871.4(3) 1884.0(2) 18.23(14) 

O1 6806(6) 4138(2) 5554.9(16) 35.5(7) 

O2 5174(4) 4867(2) 6479.4(14) 23.0(6) 

O3 1767(6) 3527.4(19) 6870.7(15) 27.0(6) 

O4 2102(6) 3479.8(18) 1822.5(17) 31.6(6) 

O5 5022(6) 2758(2) 2267(2) 38.6(8) 

O6w 6211(5) 4542(2) 2125.4(14) 23.6(6) 

N1 2331(5) 4970(2) 3004.7(15) 22.3(6) 

N2 1292(5) 4695(2) 5794.9(15) 16.5(6) 

C1 566(7) 4671(3) 3349(2) 28.0(9) 

C2 227(7) 4803(3) 4090(2) 29.8(9) 

C3 1787(7) 5269(3) 4495.9(19) 24.4(8) 

C4 3629(9) 5569(4) 4145(2) 36.2(11) 

C5 3849(9) 5410(4) 3405(2) 35.9(11) 

C6 1511(8) 5494(3) 5297(2) 30.1(11) 

C7 5197(7) 4353(3) 5911(2) 20.8(8) 

C8 2940(7) 3966(2) 5690.2(18) 17.1(7) 

C9 2379(7) 3130(3) 6184(2) 22.5(9) 

C10 636(9) 2504(3) 5875(2) 32.6(10) 

C11 1644(9) 1928(3) 2221(3) 45.3(13) 

C12 3022(9) 2785(3) 2101(2) 27.4(8) 
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Supplementary Table 4. Hydrogen atom coordinates (Å×104) and isotropic displacement 

parameters (Å2×103) for d-Zn-HOIF. 

Atom x y z U(eq) 

H3 1250(100) 3160(40) 7130(30) 32(15) 

H6A 7025.8 4709.36 1773.23 35 

H6B 6358.67 3952.02 2144.49 35 

H2 -208.66 4425.42 5768.4 20 

H1 -516.53 4350.86 3076.21 34 

H2A -1060.66 4575.86 4315.5 36 

H4 4742.18 5884.09 4406.65 43 

H5 5134.78 5621.16 3168.89 43 

H6C 2781.1 5867.99 5455.08 36 

H6D 202.7 5891.82 5351.67 36 

H8 2964.09 3763.58 5169.19 21 

H9 3728.88 2751.72 6257.19 27 

H10A 356.97 1989.28 6213.68 49 

H10B 1124.12 2251.76 5406.63 49 

H10C -704.76 2862.97 5803.73 49 

H11A 180.37 2114.68 2374.81 68 

H11B 2309.64 1538.5 2598.74 68 

H11C 1548.31 1572.34 1765.91 68 
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Supplementary Table 5. Bond lengths (Å) for d-Zn-HOIF. 

Atom Atom Length/Å  Atom Atom Length/Å 

Zn1 O21 2.098(3)  N1 C5 1.344(6) 

Zn1 O31 2.302(3)  N2 C6 1.472(5) 

Zn1 O4 2.067(3)  N2 C8 1.468(5) 

Zn1 O6w 2.097(3)  C1 C2 1.390(5) 

Zn1 N1 2.099(3)  C2 C3 1.386(6) 

Zn1 N21 2.144(3)  C3 C4 1.371(7) 

O1 C7 1.225(5)  C3 C6 1.516(5) 

O2 C7 1.277(5)  C4 C5 1.385(6) 

O3 C9 1.433(4)  C7 C8 1.547(6) 

O4 C12 1.254(5)  C8 C9 1.541(5) 

O5 C12 1.266(6)  C9 C10 1.508(6) 

N1 C1 1.326(5)  C11 C12 1.508(6) 

11/2-X,1-Y,-1/2+Z 
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Supplementary Table 6. Bond angles (˚) for d-Zn-HOIF. 

Atom Atom Atom Angle/˚  Atom Atom Atom Angle/˚ 

O21 Zn1 O31 83.36(12)  C8 N2 Zn12 100.5(2) 

O21 Zn1 N21 79.27(11)  C8 N2 C6 114.2(3) 

O4 Zn1 O21 85.32(13)  N1 C1 C2 123.0(4) 

O4 Zn1 O31 168.68(14)  C3 C2 C1 119.3(4) 

O4 Zn1 O6w 92.14(13)  C2 C3 C6 123.2(4) 

O4 Zn1 N1 94.10(13)  C4 C3 C2 117.9(4) 

O4 Zn1 N21 106.48(12)  C4 C3 C6 118.8(4) 

O6w Zn1 O21 171.18(11)  C3 C4 C5 119.4(4) 

O6w Zn1 O31 99.09(12)  N1 C5 C4 123.1(4) 

O6w Zn1 N1 89.06(12)  N2 C6 C3 116.6(3) 

O6w Zn1 N21 93.40(11)  O1 C7 O2 126.2(4) 

N1 Zn1 O21 99.54(11)  O1 C7 C8 119.5(3) 

N1 Zn1 O31 87.51(12)  O2 C7 C8 114.3(3) 

N1 Zn1 N21 159.15(12)  N2 C8 C7 109.1(3) 

N21 Zn1 O31 71.65(11)  N2 C8 C9 108.8(3) 

C7 O2 Zn12 113.7(2)  C9 C8 C7 109.0(3) 

C9 O3 Zn12 112.7(2)  O3 C9 C8 105.5(3) 

C12 O4 Zn1 129.0(3)  O3 C9 C10 112.4(3) 

C1 N1 Zn1 126.6(3)  C10 C9 C8 113.6(3) 

C1 N1 C5 117.3(3)  O4 C12 O5 124.0(4) 

C5 N1 Zn1 116.1(3)  O4 C12 C11 117.0(5) 

C6 N2 Zn12 109.5(2)  O5 C12 C11 119.0(4) 

11/2-X,1-Y,-1/2+Z; 

21/2-X,1-Y,1/2+Z 
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Supplementary Table 7. Hydrogen bonds for d-Zn-HOIF [Å and °]. 

D1-H...X2 d(D-H) d(H...X) d(D...X) <(DHX) 

N2-H2...O1 1.000(4) 1.919(4) 2.902(5) 166.55(19) 

O6w -H6A...O2 0.852(3) 1.902(3) 2.656(4) 146.7(3) 

O6w -H6B...O5 0.851(3) 1.912(4) 2.673(5) 148.1(3) 

O3-H3...O5 0.780(6) 1.880(6) 2.656(5) 178.0(6) 

“D” stands for hydrogen-donor atom; 

“X” stands for hydrogen-acceptor atom. 
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Supplementary Table 8. Resolved single-crystal data for l-Zn-HOIF. 

Identification code l-Zn-HOIF 

CCDC number 2209409 

Empirical formula C12H18N2O6Zn 

Formula weight 351.65 

Temperature/K 169.99(10) 

Crystal system orthorhombic 

Space group P212121 

a/Å 6.1394(2) 

b/Å 14.4103(5) 

c/Å 18.3669(6) 

α/° 90 

β/° 90 

γ/° 90 

Volume/Å3 1624.93(10) 

Z 4 

ρcalcgcm-3 1.437 

μ/mm-1 2.351 

F(000) 728.0 

Crystal size/mm3 0.14 × 0.11 × 0.09 

Radiation Cu Kα (λ = 1.54184) 

2Θ range for data collection/° 7.798 to 147.514 

Index ranges -7 ≤ h ≤ 6, -17 ≤ k ≤ 17, -11 ≤ l ≤ 22 

Reflections collected 4302 

Independent reflections 2759 [Rint = 0.0358, Rsigma = 0.0567] 

Data/restraints/parameters 2759/3/200 

Goodness-of-fit on F2 1.024 
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Final R indexes [I>=2σ (I)] R1 = 0.0383, wR2 = 0.0960 

Final R indexes [all data] R1 = 0.0435, wR2 = 0.0996 

Largest diff. peak/hole / e Å-3 0.49/-0.58 

Flack parameter 0.04(4) 
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Supplementary Table 9. Fractional atomic coordinates (×104) and equivalent isotropic displacement 

parameters (Å2×103) for l-Zn-HOIF. Ueq is defined as 1/3 of the trace of the orthogonalized UIJ 

tensor. 

Atom x y z U(eq) 

Zn1 2081.2(9) 4940.4(4) 1941.9(3) 15.64(16) 

O1 3214(6) 3479(2) 6885.5(18) 24.0(7) 

O2 -213(5) 4826(2) 6524.7(17) 18.8(7) 

O3 -1829(6) 4137(3) 5579(2) 29.2(9) 

O4w -1158(5) 4615(2) 2189.3(18) 20.8(7) 

O5 2968(6) 3550(2) 1906.3(19) 23.0(7) 

O6 -46(7) 2824(3) 2269(2) 32.6(9) 

N1 3679(6) 4690(3) 5838(2) 14.5(8) 

N2 2718(6) 5069(3) 3062.1(19) 20.8(8) 

C1 4346(9) 2505(4) 5860(3) 29.6(13) 

C2 2562(8) 3103(3) 6157(3) 19.5(11) 

C3 2033(8) 3968(3) 5710(2) 15.4(9) 

C4 -220(7) 4344(3) 5937(3) 15.6(9) 

C5 3469(9) 5520(3) 5360(2) 22.3(11) 

C6 3240(8) 5330(3) 4555(2) 21.0(10) 

C7 1408(9) 5649(4) 4202(3) 31.3(13) 

C8 1196(11) 5499(4) 3462(3) 35.1(14) 

C9 4475(8) 4752(4) 3406(3) 23.0(11) 

C10 4792(8) 4865(4) 4148(3) 28.5(12) 

C11 1960(9) 2841(3) 2146(3) 22.3(10) 

C12 3290(9) 1978(4) 2257(4) 38.5(15) 
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Supplementary Table 10. Hydrogen atom coordinates (Å×104) and isotropic displacement 

parameters (Å2×103) for l-Zn-HOIF. 

Atom x y z U(eq) 

H1 3860(100) 4150(20) 7141(16) 36 

H4A -1369.01 4020.23 2167.53 31 

H4B -2028.65 4833.2 1858.38 31 

H1A 5070(90) 4410(30) 5780(30) 16(13) 

H1B 5629.57 2873.18 5787.09 44 

H1C 3893.48 2241.76 5404.56 44 

H1D 4658.3 2015.1 6199.25 44 

H2 1237.99 2729.23 6212.66 23 

H3 2010.39 3807.76 5191.98 18 

H5A 4740.72 5908.77 5431.75 27 

H5B 2208.64 5872.73 5517.63 27 

H7 327.96 5962.58 4458.33 38 

H8 -60.48 5706.19 3230.52 42 

H9 5534.07 4442.8 3138.03 28 

H10 6036.07 4629.54 4370.15 34 

H12A 3209.43 1598.32 1828.78 58 

H12B 2731.9 1639.44 2666.63 58 

H12C 4779.66 2145.77 2346.99 58 
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Supplementary Table 11. Bond lengths (Å) for l-Zn-HOIF. 

Atom Atom Length/Å  Atom Atom Length/Å 

Zn1 O11 2.287(3)  N1 C5 1.490(6) 

Zn1 O21 2.097(3)  N2 C8 1.340(7) 

Zn1 O4w 2.093(3)  N2 C9 1.331(6) 

Zn1 O5 2.078(3)  C1 C2 1.497(6) 

Zn1 N11 2.148(4)  C2 C3 1.528(6) 

Zn1 N2 2.102(4)  C3 C4 1.543(6) 

O1 C2 1.498(5)  C5 C6 1.509(6) 

O2 C4 1.283(6)  C6 C7 1.377(7) 

O3 C4 1.223(6)  C6 C10 1.385(7) 

O5 C11 1.273(6)  C7 C8 1.383(7) 

O6 C11 1.252(7)  C9 C10 1.385(7) 

N1 C3 1.468(6)  C11 C12 1.502(7) 

11/2-X,1-Y,-1/2+Z 
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Supplementary Table 12. Bond angles (˚) for l-Zn-HOIF. 

Atom Atom Atom Angle/˚  Atom Atom Atom Angle/˚ 

O21 Zn1 O11 84.04(13)  C9 N2 Zn1 125.9(3) 

O21 Zn1 N11 79.31(13)  C9 N2 C8 117.6(4) 

O21 Zn1 N2 99.95(13)  O1 C2 C3 103.9(3) 

O4w Zn1 O11 99.06(13)  C1 C2 O1 109.8(4) 

O4w Zn1 O21 170.57(13)  C1 C2 C3 115.5(4) 

O4w Zn1 N11 93.10(14)  N1 C3 C2 110.2(4) 

O4w Zn1 N2 89.08(14)  N1 C3 C4 109.0(4) 

O5 Zn1 O11 168.49(15)  C2 C3 C4 109.4(4) 

O5 Zn1 O21 84.45(13)  O2 C4 C3 114.4(4) 

O5 Zn1 O4w 92.28(14)  O3 C4 O2 125.9(4) 

O5 Zn1 N11 105.47(14)  O3 C4 C3 119.6(4) 

O5 Zn1 N2 93.84(14)  N1 C5 C6 116.0(4) 

N11 Zn1 O11 72.11(13)  C7 C6 C5 118.4(5) 

N2 Zn1 O11 88.36(14)  C7 C6 C10 118.0(5) 

N2 Zn1 N11 160.46(15)  C10 C6 C5 123.6(5) 

C2 O1 Zn12 112.3(2)  C6 C7 C8 119.2(5) 

C4 O2 Zn12 113.4(3)  N2 C8 C7 123.1(5) 

C11 O5 Zn1 129.4(3)  N2 C9 C10 122.8(5) 

C3 N1 Zn12 100.2(3)  C6 C10 C9 119.4(5) 

C3 N1 C5 114.5(4)  O5 C11 C12 116.5(5) 

C5 N1 Zn12 109.8(3)  O6 C11 O5 123.8(5) 

C8 N2 Zn1 116.6(3)  O6 C11 C12 119.6(5) 

11/2-X,1-Y,-1/2+Z; 

21/2-X,1-Y,1/2+Z 
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Supplementary Table 13. Hydrogen bonds for l-Zn-HOIF [Å and °]. 

D1-H...X2 d(D-H) d(H...X) d(D...X) <(DHX) 

N1-H1A...O3 0.950(6) 1.980(6) 2.910(6) 166.0(5) 

O4w-H4B...O2 0.868(4) 1.867(4) 2.665(5) 152.1(3) 

O4w-H4A...O6 0.868(3) 1.915(5) 2.674(6) 145.2(3) 

O1-H1...O6 1.150(4) 3.120(4) 2.661(6) 56.4(15) 

“D” stands for hydrogen-donor atom; 

“X” stands for hydrogen-acceptor atom. 
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Supplementary Table 14. The refined cell parameters based on Pawley refinement method. 

Sample 
Crystal 

system 
Space group a (Å) b (Å) c (Å)  (o)  (o)  (o) r (Å) 

d-Co-HOIF Orthorhombic P212121 6.14 14.17 18.40 90 90 90 0.72 

l-Co-HOIF Orthorhombic P212121 6.14 14.17 18.40 90 90 90 0.72 

d-Ni-HOIF Orthorhombic P212121 6.11 13.97 18.23 90 90 90 0.69 

l-Ni-HOIF Orthorhombic P212121 6.13 14.02 18.32 90 90 90 0.69 

d-Zn-HOIF Orthorhombic P212121 6.14 14.34 18.36 90 90 90 0.74 

l-Zn-HOIF Orthorhombic P212121 6.14 14.41 18.37 90 90 90 0.74 

 

In addition, we have carefully analyzed the PXRD results of both d(l)-Ni-HOIFs and 

d(l)-Co-HOIFs by carrying out PXRD refinements (Supplementary Fig. 13) in order to 

offer corresponding cell parameters. As results collected in Supplementary Table 14, 

the referee can clearly see the smaller cell parameters of d(l)-Ni-HOIFs especially along 

the b-axis and c-axis, due to the smaller ionic radius (0.69 Å) of Ni2+ compared with 

Co2+ (0.72 Å) and Zn2+ (0.74 Å). 
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Supplementary Table 15. Anisotropic factors (glum) comparison between Zn-HOIF NFs with 

recently reported chiral porous frameworks. 

No. Material type Composition glum 
Wavelength

(nm) 
Ref. 

1 

/-1·2G1 

(Hexahedral 

Pd6L12 cages) 

(MOC) 

Pd6L12 

(L = Penta(ethylene glycol)di-

p-toluenesulfonate and 

enantiopure 5,5',6,6'-

tetramethyl-3,30-di(pyridin-4-

yl)-biphenyl-2,20-diol) 

1.0×10−3 550 
Chem 2017, 

7, 2771.9 

2 
Δ/Λ-TpTab 

(Chiral COF) 

TpTab 

(Tab = 1,3,5-Tris(4-

aminophenyl)benzene, TP 

= 1,3,5-

triformylphloroglucinol) 

--- 

540 

(CPL not 

available) 

Nat. Comm. 

2018, 9, 

1294.10 

3 

R/S-ZIF 

(ZIF-8 variant) 

(ZIF) 

Zn3(L)6 

(L = 2-(1H-imidazol-4-yl)-N-

(2'-((4-(10-phenylanthracen-9-

yl)phenyl)amino)-[1,1'-

binaphthalen]-2-yl)acetamide) 

7.0×10–4 300 

Angew. 

Chem. Int. 

Ed. 2019, 

131, 5032.11 

4 
Zn-MOF-Tb 

(Chiral MOF) 

([(CH3)2NH2]1/2[Zn2(adenine) 

(TATAB)O1/4] 

(H3TATAB = 4,4',4''-s-

triazine-1,3,5-triyltri-p-

aminobenzoic acid) 

--- 

544 

(CPL not 

available) 

Nat. Comm. 

2019, 10, 

5117.12 

5 

[Zn(d/l-

lCl)(Cl)](H2O)2 

(MOF) 

[Zn(d/l-lCl)(Cl)](H2O)2 

(d/l-lCl = N-(4-pyridylmethyl)-

d/l-valine) 

1.5×10−3 420 

Adv. Mater. 

2020, 32, 

e2002914.8 

6 

d/l-ZIF ⊃ DCM 

(ZIF-8 variant) 

(ZIF) 

Zn3[(Hmim)x(d/l-His)1-x]6 ⊃ 

DCM 

(Hmim = 2-methylimidazole, 

d/l-His, DCM = 4-

(dicyanomethylene)-2-methyl-

6-(4-dimethylaminostyryl)-

4H-pyran) 

1.2×10−3 575 

Research 

2020, 2020, 

6452123.13 

7 
P/M-TbBTC 

(MOF) 

TbBTC 

(H3BTC = 1,3,5-

benzenetricarboxylic acid) 

1.3×10−3 540 

Chem. Sci. 

2020, 11, 

9154.14 

8 

P/M-2 

(MOF with eta 

topology) 

Zn2Br2(L1) 

(L1 = N,N'-(1,2-cyclohexane-

1,2-diyl)bis(1-(2-methyl-1H-

1.0×10−3 525 

Adv. Opt. 

Mater. 2021, 

9, 2002096.15 
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imidazole-4-carboxaldehyde)) 

9 Axially chiral COF 

(C)2(L)3 

(C = 1,3,5-tris(4,4,5,5-

tetramethyl-1,3,2-

dioxaborolan-2-yl)benzene, L 

= 4,4''-dibromo-1,1':4',1''-

terphenyl) 

2.5×10–4 326 

Chem. 

Commun. 

2021, 57, 

7681.16 

10 
d/l-Eu(BTC)(H2O) 

(MOF) 

Eu(BTC)(H2O) 

(H3BTC = 1,3,5-

benzenetricarboxylic acid) 

4.0×10–4 620 

Adv. Mater. 

2022, 34, 

2109496.17 

11 

P/M-[(CuI)-

(Hptdp)]4·H2O 

(MOF) 

[(CuI)(Hptdp)]4·H2O 

(Hptdp = 4-(pyridin-4’-ylthio)-

3,5-dimethyl-1H-pyrazole) 

6.0×10−4 520 

Angew. 

Chem. Int. 

Ed. 2022, 61, 

e202201590.1

8 

12 
d/l-Zn-CMOF 

(MOF) 

Zn(d/l-cam)2(TPB)1/2 

(d/l-cam = d/l-camphorates, 

TPB = 1,2,4,5-tetra(pyridin-4-

yl)benzene) 

8.0×10−4 410 

ACS Appl. 

Mater. 

Interfaces 

2022, 14, 

16435.19 

13 
BIT-309 

(MOF) 

Eu3(DTABPIPA)4(NO3)(H2O)9 

(DTABPIPA = 3',5'-di(1H-

1,2,4-triazol-1-yl)-[1,1’-

biphenyl]-3,5-dicarboxylic) 

1.1×10−3 620 

Chem. Eur. 

J. 2023, 29, 

e202203534.2

0 

14 

R/S-1M 

(Micellar 

aggregate) 

3-phenylperylene complex and 

hexadecyltrimethyl 

ammonium bromide 

1.5×10−3 470 

Nat. Comm. 

2023, 14, 

81.21 

15 d(l)-Zn-HOIF NFs 

Zn(d/l-thr)(CH3COO)H2O 

(d/l-thr = N-(4-pyridylmethyl)-

d/l-threonine) 

1.7×10−3 405 This work 
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Supplementary Table 16. Summary of fluorescence based enantioselective recognition towards 

different chiral molecules by d-Zn-HOIF NFs. 

HOIFs Chiral enantiomers Ksv (M-1) LOD (M) QR 

d-Zn-HOIF 

NFs 

(1R,2R)-DACH 7.3×103 2.8×10-6 

2.0 
(1S,2S)-DACH 3.6×103 5.1×10-6 

(R)-2-butanol 2.0×103 2.3×10-6 
1.8 

(S)-2-butanol 1.1×103 4.3×10-6 

l-lactic acid 7.6×103 3.9×10-6 

1.6 
d-lactic acid 4.8×103 4.8×10-6 

(R)-1-phenylethylamine 9.3×102 2.4×10-5 

1.1 
(S)-1-phenylethylamine 8.1×102 1.4×10-5 

(R)-1-phenylethanol 4.0×102 2.9×10-5 
1.2 

(S)-1-phenylethanol 4.4×102 2.7×10-5 

The limit of detection (LOD) is defined as follows22: 

LOD = 3σ/Ksv 

where Ksv is the quenching constant and σ is the standard deviation. Specifically, σ 

can be calculated following: 

𝜎 = √∑ (𝑚𝑖 −𝑚𝑓)2/𝑛

𝑛

𝑚𝑖=1

 

where mi is experimentally obtained (I0-I)/I, mf is the linearly fitted (I0-I)/I value 

according to the "Stern-Volmer" equation, and n is the number of sampling points. 
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Supplementary Table 17. Summary of ITC, fluorescence and molecular simulation data for d-Zn-

HOIFs NFs. 

Chiral 

enantiomer 

ITC 

K (M-1) 

ΔH 

(kJmol-1) 

TΔS 

(kJmol-1) 

ΔG 

(kJmol-1) 

FL 

KSV (M-1) 

Simulated 

ΔE (kJmol-1) 

(1R,2R)-

DACH 
8.1103 -46.00 -23.69 -22.31 7.3103 -48.45 

(1S,2S)-

DACH 
6.3103 -39.18 -17.51 -21.67 3.6103 -43.32 

(R)-2-butanol 3.9103 -28.54 -8.91 -19.63 2.0×103 -40.31 

(S)-2-butanol 1.9103 -27.52 -9.59 -17.93 1.1×103 -32.26 

l-lactic acid 2.2103 -15.41 3.71 -19.12 7.6103 -29.06 

d-lactic acid 2.0103 -9.87 8.92 -18.79 4.8103 -16.12 
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