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Section Sl Syntheses of Materials
Methods:

Chemicals and  supplies.  A'j\-
Dimethylformamide (DMF), anhydrous
methanol and formic acid (purity >
98%) were obtained from bMD
Millipore Chemicals; anhydrous acetone

Muc S1 Tong hop vat liéu

Céc phuong phap:

Cac hoa chat va ngudn cung cap. A'j\-
Dimethylformamide (DMF), methanol va
axit formic khan (46 tinh khiét > 98%)
mua tir céng ty hoéa chat bMD Millipore;
acetone khan va toluene khan mua tur céng
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and anhydrous toluene were obtained
from Acros Organics; zirconium
oxychloride octahydrate (ZrOCk'SHjO,
purity > 99.5%), benzoic acid (purity >
99.5%), benzophenone (purity > 99 %),
oleic acid (analytical standard), methyl
heptadecanoate (analytical standard),
sulfuric acid (H>SO,|, purity > 95%),
hydrofluoric acid (HF>4£ wt% in
water), cyclopentane (purity > 98%),
anhydrous benzene, anhydrous ethyl
acetate, anhydrous anisole, anhydrous
dichloromethane, and anhydrous
chloroform with amylenes as stabilizer
were obtained from Sigma-Aldrich.
1,3,5-Benzenetricarboxylic acid
(HjBTC) was obtained from Aldrich.
Trimethylphosphine oxide (TMPQO) was

obtained from Alfa Aesar. (¥)-
CitronelJal (GC, purity > 95%), (-I-)-
isopulegol  (purity > 99%), (-)-

isopulegol (purity > 99%), alpha-pinene
(purity > 98%), camphene (purity >
95%) , 4-methoxybenzophenone (purity
> 97%) and benzoic anhydride (purity >
95%) were obtained from Aldrich. +)-
Limonene (analytical standard) and 2-
chlorobenzoyl chloride (purity > 97.0%)
were obtained from Kluka.

Hammett Indicators: 4-Phenylazoaniline
(analytical  standard)  and 2,4-
dinitroaniline  (analytical  standard,
99.9%) were obtained from Fluka. 2-
Nitroaniline (purity > 98%), 4-
nitrodiphenylamine (purity > 99%),
anthraquinone (purity > 97%), and 4-
nitrofluorobenzene (purity > 99%) were
obtained from Aldrich, 2,4-Diehloro-6-
nitroaniline {purity > 98%) and 2-
benzoylnaphthalene (purity > 98%)
were obtained from Alfa Aesar. 2-
Bromo-4,6-dinitroaniline  (purity >
98.0%), 4-nitrotoluene  (purity >

ty Acros Organics; zirconium oxychloride
octahydrate (ZrOCk'SHjO, d¢ tinh khiét >
99.5%), axit benzoic (d0 tinh khiét >
99.5%), benzophenone (d¢ tinh khiét > 99
%), axit oleic (tiéu chuan phan tich),
methyl heptadecanoate (tiéu chuan phan
tich), axit sulfuric (H>SO,|, d6 tinh khiét >
95%), axit hydrofluoric (HF>4£ wt%
nudc), cyclopentane (d9 tinh khiét > 98%),
benzene khan, ethyl acetate khan, anisole
khan, dichloromethane khan, va chloroform
khan cung vai amylenes dong vai tro la
chat 6n dinh mua tir Sigma-Aldrich. Axit
1,3,5-Benzenetricarboxylic (HjBTC) duogc
mua tu Aldrich. Oxit Trimethylphosphine
(TMPQ) mua tir Alfa Aesar. (z)-CitronelJal
(GC, d6 tinh khiét > 95%), (-1-)-isopulegol
(46 tinh khiét > 99%), (-)-isopulegol (do
tinh khiét > 99%), alpha-pinene (do tinh
khiét > 98%), camphene (d6 tinh khiét >
95%) , 4-methoxybenzophenone (dd tinh
khiét > 97%) va benzoic anhydride (d6 tinh
khiét > 95%) mua tir Aldrich. +)-Limonene
(tiéu chuan phan tich) va 2-chlorobenzoyl
chloride (d6 tinh khiét > 97.0%) mua tir
Kluka.

Cac chat chi thi Hammett: 4-
Phenylazoaniline (tiéu chuan phan tich) va
2,4-dinitroaniline (tiéu chuan phan tich,
99.9%) mua tu Fluka. 2-Nitroaniline
(purity > 98%), 4-nitrodiphenylamine (do
tinh khiét > 99%), anthraquinone (d6 tinh
khiét > 97%), va 4-nitrofluorobenzene (do
tinh khiét > 99%) mua tir Aldrich, 2,4-
Diehloro-6-nitroaniline (d¢ tinh khiét >
98%) va 2-benzoylnaphthalene (d¢ tinh
khiét > 98%) mua tir Alfa Aesar. 2-Bromo-
4,6-dinitroaniline (do tinh khiét > 98.0%),
4-nitrotoluene (purity > 99.0%), va 2,4-
dinitrotoluene (d6 tinh khiét > 99.0%) mua




99.0%), and 2,4-dinitrotoluene (purity >
99.0%) were obtained from TCI, 2,4-
Dinitrofluorobenzene (purity >99%)
were obtained from Sigma.

All starting materials, reagents and
solvents were used without further
purification.

All glassware used to handle activated
MOFs was dried at 120 for 12h and
used immediately.

Analytical techniques. Single-crystal X-
ray diffraction (SXRD) data were
collected using synchrotron radiation in
beamline 11.3.1 of the Advanced Light
Source, Lawrence Berkeley National
Laboratory = (LBNL) {Supporting
Information, Si. Section S2), Powder X-
ray diffraction (PXRD) patterns were
recorded using a Rigaku Mini flex 600
diffractometer (Bragg-Brentano
geometry, Cu Kct radiation k = L54056
A) (SI, Section S3). Solution IH NMR
spectra were acquired on a Bruker
Avance-400 MHz NMR spectrometer.
Carbon, hydrogen, nitrogen and sulfur

elemental microanalyses (LA) were
performed in the Microanalytica]
Laboratory7 of the College of

Chemistry at UC Berkeley, using a
Perkin timer 2400 Series Il CHNS
elemental analyzer. Inductively coupled
plasma-optical emission spectroscopy

(ICP-OFS) was performed on a
PerkinElmer Optical Emission
Spectrometer Optima 7000DV
instrument. Scanning electron

microscope (StM) images were obtained
using a Zeiss Gemini Ultra-55 analytical
scanning electron microscope with a
working distance of 8.4 mm and a low

ter TCI, 2,4-Dinitrofluorobenzene (d¢ tinh
khiét >99%) mua tir Sigma.

Tat ca cac nguyén liéu ban dau, thubc thir
va cac dung moi dwoc sir dung ngay ma
khong can phai tinh ché thém.

Tat ca nhitng dung cu thuy tinh ding trong
cac thi nghiém MOF hoat héa duogc siy &
120 .....trong 12 gio va dugc dung ngay.
Beamline: tuyén chuyén dong cia cac phan
tir trong mot may gia toc

K§ thuat phan tich. Dit liéu nhiéu xa tia X
don tinh thé (SXRD) thu duoc bang buc xa
synchrotron trong beamline 11.3.1 cua
Nguon Sang Cao Cap, Phong Thi Nghiém
Qudc Gia Lawrence Berkeley (LBNL)
(Thdng tin bo tro, Si. Phan S2), Phd nhidu
Xa tia X Bot (PXRD) duoc ghi nhan bang
nhiéu xa ké Rigaku Mini flex 600 (cau
hinh Bragg-Brentano, bic xa Cu Ket k =
L'54056"A) (SI,"Phan"S3). Phé NMR 'H
dung dich duoc ghi nhan biang may quang
pho ké NMR Bruker Avance-400 MHz.
Phép phan tich siéu vi luwgng (phén tich
lugng rat nho) cac nguyén té carbon,
hydro, ni to va luvu huynh (LA) duoc tién
hanh tai Phong Thi Nghiém Siéu Vi Lugng
7 thuoc vién hdéa hoc UC Berkeley, dung
may phan tich nguyén té Perkin timer 2400
Series 11 CHNS. Quang phé phat xa plasma
ghép cam tng (ICP-OFS) dugc do bang
may PerkinElmer Optical Emission
Spectrometer Optima 7000DV.

Cac anh kinh hién vi dién tir quét (STM)
dugc ghi nhan bang kinh hién vi dién tir
quét phan tich Zeiss Gemini Ultra-55 véi
khoang cach lam viéc 8.4 mm va dién ap
gia toc thap (5 keV) dé tranh l1am hong mau




acceleration voltages (5 keV) to avoid
damage to the samples during
observation. All MOP SEM samples
were prepared by direct deposition of
MOF/acetone dispersion (1 mg mL‘lJ
on the silicon substrate heated on a hot
plate (60 °C) (SL Section S4). Low-
pressure gas (Ni and Ar) adsorption
iIsotherms  were recorded on a
Quantachrome Autosorb-1 volumetric
gas adsorption analyzer. Liquid nitrogen
and argon baths were used for the
measurements at 77 and 87 K,
respectively (Si, Section S5). Helium
was used for the estimation of dead
space for gas adsorption measurements.
Ultra-high-purity grade N2, Ar, and He
gases (Praxair, 99.999% purity) were
used throughout the adsorption
experiments. Attenuated total
reflectance (ATR) FT1R spectra of neat
samples were performed on a Bruker
ALPHA  Platinum ATR  FTIR
Spectrometer equipped with a single
reflection diamond ATR module (SI,
Section  S6). Solid-state  nuclear
magnetic resonance (SSNMR) spectra
were acquired on a Bruker Avance-500
MHz NMR spectrometer using a
standard Bruker double resonance
magic angle-spinning (MAS) probe {Si,
Section S8). Analyses of citronellal
cyclization and alpha-pinene
Isomerization products were performed
using a Shimadzu GCMS-QP2010 SE,
gas chromatography-mass spectrometer
(GC-MS) equipped with a SHRX1-5MS
capillary column (30m, 0.25 mm i.d.,
0.25 pin film thickness). The carrier gas
was helium {flow rate = 1 mUmin) and
the detector voltage was 0.25 kV.
Diluted samples (1.0 jiL) were injected
manually in split mode with the split
ratio of 20. Injector and detector

trong qua trinh quan sat. Tat ca cac mau
SEM MOP dugc diéu ché bang cach ling
tu truc tiép chat phan tan MOF/acetone (@
mg mL‘1J) trén dé silic dwgc nung trén tim
gia nhiét (60 °C) (SL Phan S4). Cac dudng
dang nhiét hap thu khi (Ni va Ar) 4p suét
thip duoc ghi nhan bang bo phan tich hap
thu khi thé tich Quantachrome Autosorb-1.
Cac budng argon va ni to 1ong lan luot
duoc st dung cho cac phép do ¢ 77 va 87
K (Si, Phan S5). Khi Heli dugc st dung dé
ude lwong khong gian chét trong cac phép
do hap thu khi.

Cac khi N2, Ar, va He siéu tinh khiét
(Praxair, d6 tinh khiét 99.999%) duoc st
dung trong tat ca cac thi nghiém hap thy.
Phé phan xa toan phan suy hao (ATR)
FT1R cua cdc miu nguyén chat duoc do
bang quang pho ké FT1IR Bruker ALPHA
Platinum ATR duoc trang bi moét mé dun
ATR kim cuong phan xa don (SI, Phan
S6). Ph6 cong huong tir hat nhan trang thai
rain (SSNMR) duoc do bang quang pho ké
NMR Bruker Avance-500 MHz. Phé cong
huong tir hat nhan trang théi ran (SSNMR)
dugc do bang quang pho ké NMR Bruker
Avance-500 MHz sir dung dau do quay géc
t6i wu (MAS) cong huong kép Bruker {Si,
Muc S8). Phep phén tich su tao vong
citronellal va céc san pham déng phan hoa
alpha-pinene duoc tién hanh trén may
Shimadzu GCMS-QP2010 SE, may quang
phd khéi sic ky khi (GC-MS) duoc trang bi
cot mao dan SHRX1-5MS (30m, 0.25 mm
i.d., d6 day mang 0.25 pin). Khi mang la
heli {luu luong = 1 mUmin) va dién ap
detector la 0,25 kV. Cac mau pha lodng
(1.0 Jil) duogc tiém bang tay trong ché do
tach véi ty s6 tach 20. Nhiét do cua thiét bi
tiém va detector lan luot duge dat & muc
250 va 200 QC. (SLT Muc S9).




temperatures were set at 250 and 200
QC\ respectively. (Slt Section S9).

Synthesis and Charadt;ri/»tion  of
MOFs:

General procedure for MOF
formulation. Activated MOf-'s were

analyzed using microanalyses {C, H, N,
and S), ICP-OES analyses (Zr) and
integrated solution 'h NMR spectra of
digested samples to determine their
formula. A mixture containing 20 pL of
DMSO-t/f, and 580 pL of hydrofluoric
acid (48 wt% in water) was used to
digest 10 mg of each MOh for NMR
measurements. The formulation
procedure used the formula
as a starting point. The
value of .x was determined using the
ratio of integrated formate and trimesate
resonances in the solution 'H NMR
spectrum of each digested sample. The
value of y was determined from the
results of C and S microanalyses.
Finally, the value of z was determined
by matching the calculated elemental
microanalyses results with the found
values.

Microcrj strtlline powder sample of
MOF-4Q8-P. Microcrystalline powder
samples of MOF-808-P were prepared
using slightly modified published
procedures (5/), H*"BTC (2.1 g, 10
mmol) and ZrOCly&HiO (9.7 g, 30
mmol) were dissolved in DMF/formic
acid (450 mL/450 mL) and placed in a
1-L screw-capped glass jar, which was
heated to 130 QC for twro days. A
wrhite precipitate was collected by
filtration and washed three times with
200 mL of fresh DMF, As-synthesized
MOF-808-11 was then immersed in 100
mL of anhydrous DMF for three days,
during which time the DMF was
replaced three times per day. The DMh-

Toéng hop va xac dinh tinh chat cua céc
MOF:

Quy trinh tong quat dé xac dinh cong thirc
cuia MOF. Cac MOF hoat héa dugc phén
tich bang cac phép phan tich vi lugng (C,
H, N, va S), cac phép phan tich ICP-OES
(Zr) va phd NMR dung dich tich hop cua
cac mau digested (phan hay) dé xac dinh
cong thuc cua ching. Hon hop chira 20 pL
DMSO-t/f, va 580 PL acid hydrofluoric
(48% khdi luong nudc) duoc st dung dé
tieu huy 10 mg Moh cho cac phép do
NMR. Quy trinh thiét lap dung cong thic

nhu mot diém khéi dau. Gia tri cua x dugc
xac dinh bang ty sé cua formate tich hop
va cac cong hudng trimesate trong phd
NMR dung dich caa mdi mau phan hay.
Gia trj cta y duoc xac dinh tir cac két qua
phan tich vi luong C va S. Cudi cing, gia
tri cua z dugc xac dinh bang cach khép céac
két qua phan tich vi luong nguyén té tinh
toan dugc véi Cac gia tri da tim dugc.

Mau bot vi tinh thé MOF-808-P.

Céac mau bot vi tinh thé MOF-808-P duoc
diéu ché bang quy trinh da duoc cong b co
diéu chinh chat it (5/), H*BTC (2.1 g, 10
mmol) va ZrOCly&HiO (9.7 g, 30 mmol)
dugc hoa tan trong DMF/axit formic (450
mL/450 mL) va dugc dat trong binh thuy
tinh 1 L ¢6 nap day, binh nay dugc nung
dén 130 QC trong hai ngay. Chung ta s€
thu dwoc mot chat két tha mau tring sau
khi loc va ria ba lan véi 200 mL DMF
mai, sau d6 MOF-808-11 vira dugc tong
hop dugc ngdm trong 100 mL DMF khan
trong ba ngay, trong khoang thoi gian do
DMF duoc thay ba lan mdi ngay. Hop chat
trao d6i DMh duoc loc ra va ngdm trong
100 mL nuéc trong ba ngay, trong khoang




exchanged compound was filtrated off
and immersed in 100 mL of water for
three days, during which time the water
was repiaced three times per day. Water
exchanged material was then immersed
in 100 mL of anhydrous acetone for
three days, during which time the
acetone was replaced three times per
day. The acetone-exchanged sample
was then evacuated at room temperature
for 24 h and at 150 °C for 24 h to yield
activated sample (Yield: 5.1 g, 76 %
based on Zr). JH solution NMR spectra
of digested, activated sample (400 MHz,
DMSO-df,, ppm): 8.64 (s, BTC),

8.12 (s, /ICOOH), peak area ratio
<BTC:/fCOOH) = 6.0:5,0, Anal. Calcd
for Zr6C2iHIsOJ2 =
[ZrfA(OH)3(C9HjOG)2(HCOO)s](HiO
h: Zr, 40.43; C, 20.41; H, 1.34%.
hound: Zr, 40.3; C, 21.02; H, | 37%.
MOK-HU8-2.3S0O.I  single  crystal.
Single crystals of MOF-808 wrere
prepared  following the reported
procedure (SI). As-synthesized MOF-
808 single crystals were immersed in
anhydrous DMF for three days followed
by water foT three days, during which
time the solvent was exchanged three
times per day. Roughly 50 mg of water-
exchanged MOF-808 crystals were
immersed in 5 mL of 0.1 M sulfuric
acid for 24 h during which time the
mixture was stirred about once every
two hours. The single crystals were then
solvent exchanged with water for three
days (wrater exchanged three times per
day), quickly exchanged with anhydrous
acetone for several times and immersed
in anhydrous chloroform for three days
during which time chloroform was
exchanged three times per day. The
chloroform in the solvent-exchanged
crystals was removed under dynamic

thoi gian d6 nude duoc thay ba lan moi
ngay.

Sau d6 vat liéu trao doi nudc duwoc ngam
trong 100 mL acetone khan trong ba ngay,
trong subt khoang thoi gian do, acetone
dugc thay thé ba lan mdi ngay. Sau do,
mau trao doi acetone dugc dit trong moi
truong chan khéng khoang 24 h va ¢ 150
°C trong 24 h dé tao ra mau hoat héa (San
lugng: 5.1 g, 76 % dya trén phd NMR dung
dich Zr). ]JH cua mau hoat hoa, phan huay
(400 MHz, DMSO-df,, ppm): 8.64 (s,
BTC), 8.12 (s, //[COOH), ty sb dién tich
peak <BTC:/fCOOH) = 6.0:5,0, Tinh toén
thi  cébng cho  Zr6C2iHIsOJ2 =
[ZrfA(OH)3(CIHjOG)2(HCOO)s](HiOh:
Zr, 40.43; C, 20.41; H, 1.34%. Két qua: Zr,
40.3; C, 21.02; H, | 37%.

Mok-HU8-2.3SO.1 don tinh thé. Céic don
tinh thé MOF 808 duoc diéu ché theo quy
trinh sau (SI). Cac don tinh thé MOF 808
vira dugc tong hop dugc ngdm trong DMF
khan trong ba ngay, sau d6 lai duoc tiép tuc
ngdm vao nudc trong ba ngay, trong thoi
gian d6, dung moi duoc thay doi ba 1an mdi
ngay. Khoang 50 mg tinh thé MOF 808
trao doi nuéc dugc ngdm trong 5 mL axit
sulfuric 0.1 M trong 24 gio, trong khoang
thoi gian d6, hdn hop duoc khudy mot lan
sau mdi hai gio. Sau d6, cac don tinh thé
dugc trao d6i dung moi véi nudc khoang
ba ngdy (nuéc dugc thay doi ba lan mdi
ngay), thay doi nhanh véi acetone khan vai
lan va duoc ngam trong chloroform khan
khoang ba ngay trong khoang thoi gian d6
chloroform duoc thay ba lan mdi ngay.
Chloroform trong cac tinh thé trao d6i dung
moi duoc loai bo trong moi truong chan
khong dong (....) khoang 24 gio ¢ nhiét do
phong va 6 h & 80 °C. Phé NMR dung dich
cia mau phan huy, hoat héa (400 MHz,




vacuum {30 m'l'orr) for 24 h at room
temperature and 6 h at 80 °C- 'h solution
NMR spectra of digested, activated
samples (400 MHz, DMSIO-", ppm):
8.64 {s, BTC), 8.12 (s, tfCOOH), peak

area ratio (BTCfICQOH) = 6.0:0.04.
Anal. Calcd for
[ZfcO**OH"CgHjONSON

3](H:0)1T: C, 13.35; H,
2.64; S, 4.55%, Found: C, 13.28; H,
2.61; S, 4.45%,

MOF-808-0-6550* microcrystalJine
powder. Activated MOF-808-P
microcrystalline powder (0.50 gt 0.37
mmol) was immersed in 50 mL of 0.005
M sulfuric acid (0.25 mmol) for 24 h
during which time the mixture was
stirred about once every two hours. The
solution was then decanted and the
remaining solid material was then
solvent exchanged with 50 mL water for
three days (wateT exchanged three
times per day), quickly exchanged with
5 x 50 mL anhydrous acetone and
immersed in 50 mL anhydrous
chloroform for thiee days during which
time chloroform was exchanged three
times per day. The chloroform-
exchanged material was activated under
dynamic vacuum (30 mTorr) for 24 h at
room temperature and 24 h at 150 °C to
afford MOF-808-0.65S04 as white
powder which was stored under Ar to
avoid hydration (Yield: 0.49 g). 1H
solution NMR spectra of digested,
activated sample (400 MHz, DMSO-j*,
ppm): 8.63 (s, BTC), £.12 <s, tfCOOH),
peak area ratio (BTCIfICOOH) - 6.0:3
0. Anal. Calcd for Zr6C2]HI3jO"So" =
[ZrfA7<OHh3{C9HJO,)2(HC00)3(S04
WI5KHJ0): Zr, 41.87; C, 19.29; H,
1.03; S, 1.59%, Found: Zrt 4L9; C,
19.91; H, 1.11; S, 1.40%,

DMSIO-?, ppm): 8.64 {s, BTC), 8.12 (s,

tfCOOH), ty s6 dién tich peak
(BTCfICQOH) = 6.0:0.04. Tinh toan thu
congcho  [ZfcO**OH"CgHjONSON

3](H:0)1T: C, 13.35; H,
2.64; S, 4.55%, Két qua: C, 13.28; H, 2.61;
S, 4.45%,

Bot vi tinh thé. Bot vi tinh thé MOF-808-P
(0.50 gt 0.37 mmol) dugc ngam trong 50
mL axit sulfuric 0.005 M (0.25 mmol)
trong 24 h, trong sudt khoang thoi gian do,
hdn hop dugc khudy mot 1an sau mdi hai
gio. Sau d6 dung dich duoc gan va vat ligu
ran con lai dugc trao d6i dung méi véi 50
mL nudc trong ba ngay (nude dugc thay ba
lan mbi ngay), trao d6i nhanh véi 5 x 50
mL acetone khan va dugc ngam trong 50
mL chloroform khan trong ba ngay, trong
sudt khoang thoi gian d6, chloroform duogc
thay ba 1an mdi ngay. Vat liéu hoan dbi
chloroform duoc hoat hoa trong moi truong
chan khong d@ong (30 mTorr) khoang 24 h
& nhiét do phong va 24 h ¢ nhiét @6 150 °C
lam cho MOF-808-0.65S04 bién thanh
dang bot tring va sau d6 dugc luu trix trong
moi truong Ar dé tranh bi hydrat hoa (San
luong: 0,49 g). Phé NMR dung dich 1H
cia mau tiéu huay, hoat hoa (400 MHz,
DMSO-j*, ppm):




MOF-808-13S04 microcrystallini
powder. Activated MOF-80X-P
microcrystalline powder (0.50 gt 0.37
mmol) was immersed in 50 mL of 0.01
M sulfuric acid (0.5 mmol) for 24 h
during which time the mixture was
stirred about once every two hours.

The solution wras then decanted and the
remaining solid material was then
solvent exchanged with 50 mL water for
three days (water exchanged three times
per day), quickly exchanged with 5 x 50
mL anhydrous acetone and immersed in
50 mL anhydrous chloroform for three
days during which time chloroform was
exchanged three times per day.

The chiorofonn-exchanged material was
activated under dynamic vacuum (30
mTorr) for 24 h at room temperature
and 24 h at 150 *C to afford MOF-SOS-
LJSO4 as white powder which wras
stored under Ar to avoid hydration
(Yield: 0,47 g). solution NMR spectra
of digested, activated sample (400 MHz,
DMSO-rff,, FPm): 8.63 (s, BTC),

8.12 (s, tfCOOH), peak area ratio
(BTC:tfCOOH) = 6.0:1.8. Anal. Calcd
for

Zr6C]»sHI020:ssSLJ-

[Zr fjCOHh"QHjOtHHCOO), g(S04)i
3]: Zr, 42.18; C, 18.33; H, 0.79; S,
3.20%. Found: Zr, 41.8; C, 19.01; H,
0.96; S, 3.04%.

MOF-S0OS-2350* microcrystalline
powder. Activated MOF4J08-P
microcrystalline powder (0.50 gt 0.37
mmol) was immersed in 50 mL of 0.05
M sulfuric acid (2.5 mmol) for 24 h
during which time the mixture was
stirred about once every two hours. The
solution wras then decanted and the
remaining solid material wras then
solvent exchanged with 50 mL water for
three days (water exchanged three times

Bot vi tinh thé. Bot vi tinh the MOF-80X-P
(0.50 gt 0.37 mmol) dugc ngadm trong 50
mL axit sulfuric 0.01 M (0.5 mmol) trong
24 h, trong subt khoang thoi gian d6, hon
hop duoc khudy mot lan sau mdi hai gio.

Sau d6 dung dich dugc gan va vat liéu ran
con lai duge trao ddi dung méi vai 50 mL
nudc trong ba ngdy (nude dugc thay ba lan
mdi ngdy), trao d6i nhanh véi 5 x 50 mL
acetone khan va dugc ngam trong 50 mL
chloroform khan trong ba ngay, trong subt
khoang thoi gian do, chloroform dugc thay
ba lan mdi ngay.

Vat liéu hoan d6i chloroform duogc hoat
hoa trong moi truong chan khong dong (30
mTorr) khoang 24 h & nhiét d6 phong va
24 h & nhiét @6 150 °C lam cho MOF-SOS-
LJSO4 bién thanh dang bot tring va sau d6
dugc luu trit trong moi trudng Ar dé tranh
bi hydrat hoa (Ning suat: 0,47 g). Phd
NMR dung dich 1H caa mau tiéu hay, hoat
hoa (400 MHz, DMSO-rff,, FPm): 8.63 (s,
BTC):

Bot vi tinh thé. Bot vi tinh thé MOF4J08-P
(0.50 gt 0.37 mmol) dugc ngédm trong 50
mL axit sulfuric 0.05 M (2.5 mmol) trong
24 h, trong subt khoang thoi gian d6, hon
hop dugc khudy mot 1an sau mdi hai gio.

Sau d6 dung dich dugc gan va vat liéu rin
con lai dugc trao ddi dung méi véi 50 mL
nudc trong ba ngdy (nude dugc thay ba lan
mdi ngay), trao doi nhanh v&i 5 x 50 mL
acetone khan va dugc ngam trong 50 mL




per day), quickly exchanged with 5 * 50
mL anhydrous acetone and immersed in
50 mL anhydrous chloroform for three
days during which time chloroform was
exchanged three times per day.

The chloroform-exchanged materia]
was activated under dynamic vacuum
(30 mTorr) for 24 h at room temperature
and 24 h at 150 °C to afford MOF-808-
2.3SC>4 as white powder wrbich was
stored under Ar to avoid hydration
(Yield: 0,48 g). 'h solution NMR spectra
of digested, activated sample (400 MHz,
DMSO-rf* ppvn): 8.63 (s, BTC), 8.11

(s, MTOOH), peak area ratio
(BTCIWCOOH) = 6.0:0.2. Anal. Calcd
for Zr6Clg 2Hu03] 6S:J =

[Z2r605J(0H>3j(OfIM)2(HC00)113(Sa)i3]
(H20>2: Zr, 40.29; C, 16.09; H, 0.96; S,
5.43%, Found: Zr, 39.9; C 16.69; H,
0.79; S, 5,47%.

MOF-HOS-2.5S0O.| microci ystiilline
powder. Activated MOF4J08-P
microcrystalline powder (0,50 g, 0.37
mmol) was immersed in 50 mL of 0.1
M sulfuric acid (5 mmol) for 24 h
during which time the mixture was
stirred about once every two hours. The
solution was then decanted and the
remaining solid material was then
solvent exchanged with 50 mL water for
three days (water exchanged three times
per day), quickly exchanged with 5 * 50
mL anhydrous acetone and immersed in
50 mL anhydrous chloroform for three
days during which time chloroform
wras exchanged three times per day.
The chioroform-exchanged material was
activated under dynamic vacuum (30
mTorr) for 24 h at room temperature
and 24 h at 150 °C to afford MOF-808-
2.5504 as white powder which was
stored under Ar to avoid hydration
(Yield: 0.48 g). 'H solution NMR

chloroform khan trong ba ngay, trong suét
kho;’mg t[\c‘yi gian d6, chloroform dugc thay
ba lan moi ngay.

Vat liéu hoan d6i chloroform duogc hoat
hoa trong moi truong chan khong dong (30
mTorr) khoang 24 h & nhiét d6 phong va
24 h & nhiét d6 150 °C lam cho MOF-808-
2.3SC>4 bién thanh dang bot trang va sau
d6 duoc luu trit trong moi truong Ar dé
tranh bi hydrat hoa (Ning suat: 0,47 g).
Ph6 NMR dung dich 1H cua mau tiéu huy,
hoat hoa (400 MHz, DMSO-rf* ppvn):

Bot vi tinh thé. Bot vi tinh thé MOF4J08-P
(0.50 gt 0.37 mmol) dugc ngédm trong 50
mL axit sulfuric 0.1 M (5 mmol) trong 24
h, trong subt khoang thoi gian d6, hdn hop
dugc khudy mot 1an sau mdi hai gio.

Sau d6 dung dich dugc gan va vat ligu ran
con lai dugc trao dbi dung méi véi 50 mL
nudc trong ba ngay (nudc duoc thay ba lan
mdi ngay), trao doi nhanh vaéi 5 x 50 mL
acetone khan va dugc ngam trong 50 mL
chloroform khan trong ba ngay, trong sudt
khoang thoi gian do, chloroform duoc thay
ba lan mdi ngay.

Vit liéu hoan d6i chloroform duogc hoat
hoéa trong moi truong chan khong dong (30
mTorr) khoang 24 h & nhiét do phong va
24 h ¢ nhiét do 150 °C lam cho MOF-808-
2.5504 bién thanh dang bét tring va sau do
duogc luu trir trong moi truomg Ar dé tranh
bi hydrat héa (San lwong: 0,48 g). Phd




spectra of digested, activated sample
(400 MHz, DMSO-rff,, ppm): 8.63 (s,
BTC), 8.12 (s,

tfCOOH), peak area ratio
(BTCitfCOOH) - 6.0:0.05. Anal. Calcd
for ZrcC]SH1403215S1.5 =
[ZrtONOHACAOMSOMNKNIHjONE:  ZT,
39.73; C, 15.69; H, 1.02; St 5.82%.
Found:

NMR dung dich 1H cia mau tiéu hay, hoat
héa (400 MHz, DMSO-rf* ppvn):




