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Experimental section

General Information

Commercial reagents in this work were used as received unless specially stated. The
experiments were performed under an argon atmosphere using standard Schlenk
techniques. 'H NMR spectra were recorded at 25°C on a Bruker Avance 500 MHz NMR
spectrometer and TMS as internal standard. The FT-IR spectra were performed in the
range 3500-500 cm™ wusing KBr pellets on an Alpha Centaurt FT/IR
spectrophotometer. PXRD patterns were recorded from 5 to 50° at room temperature
on a Siemens D5005 diffractometer with Cu Ko (A = 1.5418 A). Thermogravimetric
analysis (TGA) of the samples was performed using a Perkin Elmer TG-7 analyzer
heated from 50 to 800°C under nitrogen at heating rate of 10°C min~!. Elemental
analyses (CHN) were conducted on a Perkin Elmer 2400 CHN elemental analyzer. The
UV-Vis spectra were measured at room temperature using a VU-2550 UV-Vis
Spectrophotometer. All data collections were performed on a Bruker D8—Venture
diffractometer with a Turbo X-ray Source (Cu Ka radiation, A = 1.5418 A) adopting the
direct drive rotating anode technique and a CMOS detector at 173 K. The data frames
were collected using the program APEX 3 and processed using the program SAINT
routine in APEX 3. The structures were solved by direct methods and refined by the
fulllmatrix least-squares on F? using the SHELXL—2014 program. CCDC 2278526 and
2278527 (VMOC-6 and VMOC-7) contain supplementary crystallographic data for this

paper.

Materials and methods

Synthesis of H,PBPTA

P-cyanoacetophenone (80 mmol), 1,4-phthalaldehyde (20 mmol), and NaOH (80
mmol) were added to 200 mL of ethanol solution and stirred at room temperature for

about 15 hours. Afterward, 80 mL of ammonia was added and stirred for another 24



h at room temperature. The solid was obtained by filtration, washed 3 times with
ethanol, and dried in an oven. The solid was then transferred to aqueous 2 M NaOH
(200 mL) and heated to reflux until there was no change in the color of the moist pH
indicator paper. The reaction mass was cooled to room temperature and the solid in
the reaction mass was filtered. The filtrate was acidified with dilute hydrochloric acid
to pH = 1. The solid was precipitated, filtered and dried in an oven. Recrystallization in
DMF and EtOH gave the product H;PBPTA (4.0 g, about 29% yield). *H NMR (DMSO,

500 MHz). & = 13.13 (s, 4H), 8.53 (d, 8H), 8.48 (s, 4H), 8.33 (s, 4H), 8.14 (d, 8H).
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Fig. S1. 'H NMR spectrum of H4,PBPTA in DMSO-ds.



Table S1. The Crystallographic data for VMOC-6 and VMOC-7.

Compound VMOC-6 VMOC-7
Empirical formula CesHaggN230200S8Vas C384H544N360200Vs6
Formula weight 11205.43 11717.16
Temperature/K 173.02 173.02
Crystal system triclinic triclinic
Space group pl pl
a/A 29.845(5) 29.601(3)
b/A 30.189(5) 29.920(3)
c/A 31.613(5) 31.343(3)
a/® 86.200(7) 87.224(4)
8/° 71.393(6) 71.212(4)
v/° 72.653(7) 73.450(4)
Volume/A3 25754(7) 25162(5)
V4 1 1
Peac/g-cm3 0.723 0.733
u/mm- 3.987 4.522
F(000) 5724.0 5988.0
Radiation Cu Ka (A = 1.54178) Cu Ka (A = 1.54178)

Theta range for data
collection/®

Index ranges
Reflections collected
Independent reflections

Data/restraints/parameters

Goodness-of-fit on F?

Final R indexes [/ = 20(/)]°

Final R indexes [all data]®

Largest diff. peak/hole/eA3

4.176 to 62.18

-18 <h <19,
19 <k <20,
21</<21
50315
15919
[Rin = 0.0897,
Riigma = 0.1056]

15919/8921/2502
1.065

R, =0.0823
wR, =0.2229
R, =0.1102
wWR, = 0.2448

0.55/-0.70

3.814 t0 62.386

-19<h <19,
20<k<19,
20<1<20
63339
15774
[Rint = 0.1002,
Ryigma = 0.1037]

15774/7541/2500
1.059

R, =0.1080
WR, =0.2882
R, =0.1498
wR, =0.3244

0.43/-0.51
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Fig. S2. TGA curves of VMOC-6 (a) and VMOC-7 (b).
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Fig. S3. The IR spectra of VMOC-6 (a) and VMOC-7 (b).
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Fig. S4. The experimental and simulated PXRD patterns of VMOC-6 (a) and VMOC-7
(b).

Fig. S5. Concave hexanuclear vanadium cluster structure.

¢ = 89.39

Fig. S6. The dihedral angles of VMOC-4 and VMOC-6.

Table S2. The side and angle parameters of n and ¢ for VMOC-4 and VMOC-6.

@
n/° nl° (dihedral @/° a (side/A) a/A
angle/°)

VMOC-4 n=64.23 64.27 ¢,=89.64 89.39 a; =21.55 21.57



n, = 63.99 ©, = 89.79 a, =21.56
ns = 64.60 ®3 = 88.75 a; = 21.60
N1 = 59.66 ®1 = 88.30 a; = 28.47

VMOC-6 n,=59.65 5954 ¢,=89.44 89.03 a,=28.17 28.36

ns =59.31 ©s = 89.36 a; = 28.44
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Fig. S7. N, adsorption-desorption isotherms of VMOC-6 and VMOC-7.

lodine Vapor Uptake

lodine vapor uptake experiments were performed using the following procedure:
the crystalline sample (20 mg) was weighed in a pre-weighed glass container (3 mL)
and transferred to a larger sealed glass vial (20 mL) containing 800 mg of iodine at the
bottom. There was no physical contact between the iodine and the caged sample as
shown. The airtight container was then heated in an oven at 75°C. After iodine vapor

adsorption, the cage with iodine was cooled to room temperature and weighed.

Fig. $8. Schematic diagram of iodine vapor uptake experiment.
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Fig. S9. lodine vapor adsorption versus time for VMOC-7 at 75°C and 1 atm.

Table S3. Comparison of iodine vapor adsorption in different metal-organic materials.

Metal-Organic Materials category Temperature Time lodine uptake Ref
(0 (h) (gg?)
IL@PCN-333(Al) MOF 75 0.5-48 7.35 [1]
Cu@MIL-101 MOF 77 12 3.42 [2]
UPC-158-HF/HCI/HBr MOF 70 20 2.19-2.92 [3]
UiO-66-FA MOF 80 72 2.25 [4]
MOF-808 MOF 80 24 2.18 [5]
Zn,(tptc)(apy) MOF 75 60 2.16 [6]
VMOC-6 MoP 75 10 1.83 This
work
UPC-158 MOF 70 20 1.78 [3]
HKUST-1 MOF 75 0.5-9 1.75 [7]
Cage-1 MOP 75 36 1.42 [8]
NU-1000 MOF 80 24 1.45 [5]
MFM-300(Sc/In/Fe/Al) MOF 80 0.5-20 0.94-1.54 [9]
MFM-300(V"/VV) MOF 70 48 1.25-1.42 [10]
ZIF-8 MOF 75 5-12 1.25 [11]
Ui0-66 MOF 80 72 1.17 [4]

MBM MOF 100 2 0.98 [12]
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Fig. S10. Elemental mapping images of O, S, N, V and | for |,-laden VMOC-6.
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Fig. S11. XPS spectra of V 2p for I,@VMOC-6 derived signals.
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Fig. S12. Release of iodine from |,@VMOC-6 over 80 min.
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Fig. S13. (a) Calibration plot of standard iodine by UV-Vis spectra in MeOH solution.

(b) The fitting of Abs value vs concentration of iodine in cyclohexane solution.
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Fig. S14. (a) Calibration plot of standard iodine by UV-Vis spectra in cyclohexane

solution. (b) The fitting of Abs value vs concentration of iodine in cyclohexane solution

with the relatively good linearity satisfies Lambert-Beer Law.
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