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FARIFFE—BHAERE, HEEEHRREG RIS
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20=4.8°, 6.95°, 7.35°Kb BN 3 (/N TT B HERRRAE
W, ot A RHEI(002)s (100) K (101)5 T, H 254 1
RO P B A e U, R T HE-66-hep BRI A R
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Figure 1 Modulated synthesis and characterizations of Hf-66-Acp and
Hf-66-fcu. (a) Schematic illustration of the synthesis of Hf-66-hcp with
Hf}, node and Hf-66-fcu with Hf; node; (b) SEM image of Hf-66-Acp;
(c) HAADF-STEM image and corresponding element mapping of Hf-
66-hcp; (d) XRD patterns of as-synthesized Hf-66-hcp and Hf-66-fcu,
with simulated patterns as references; (e) FT-IR spectra with the
wavenumber range from 3600 to 3800 cm™ of Hf-66-hcp and HF-66-
feu (color online).
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N6 h, JEMIFEAL A N6.39% (%% H3); IIAH-66-hcp
TE R BL6 h, 2R 1A 26 11£96.4%, X Afk
BRI N94.5%, JEDL T HE-66-hep X i ik
PHEA T ML ERe (S HY). ERERNE, M
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Table 1 Catalytic oxidation of aniline and substituted anilines under different conditions

I — > N
F H,0,,CH;OH R—
40°C Z V
1

NH & /@ Z NO
NN e TR TR N HOH N
r-L R N N . | N NQN N . R—:— . R+
Fl'—T— G P
FZ
v

TRV -
: _NH, : _NH, : NH, : _NH, NH, /©/NH2
F (I CF3
A B C D E F

I m

%H R fi s A 7 T (h) KBHAE (%) AL LR (%)
1 A ¥ ¥ 6 0 0
2 A Hf-66-hcp x 6 0 0
3 A x H,0, 6 6.39 0.59
4 A Hf-66-hcp H,0, 6 96.4 94.5
5 A Hf-66-fcu H,0, 6 60.6 82.7
6" A Hf-66-hcp 1,0, 24 97.7 97.6
7 A Hf-67-hep H,0, 2 84.1 91.1
8 A Hf-67-fcu H,0, 2 76.6 91.0
9 B Hf-66-hcp H,0, 4 99.9 92.1
10 B Hf-66-fcu H,0, 4 80.8 90.5
11 C Hf-66-hcp H,0, 6 98.8 95.7
12 C Hf-66-fcu H,0, 6 76.1 9.1
13 D Hf-66-hcp H,0, 6 98.6 96.0
14 D Hf-66-fcu H,0, 6 87.4 90.6
15 E Hf-66-hcp H,0, 12 98.8 66.6
16 F Hf-66-hcp H,0, 24 88.2 95.7

a) M B 50 uL, [ MR N40°C; b) L5 A B HE-66-hcp 50 mg, HE-66-fcuh55 mg, HE-67-hep 50 mg, HE-67-feu’y56 mg; ) Atk
FIFE: 165 uL; d) HME AL 2 I T GCA R, # CRALAF= WP & 15 ) FEILG R MEIE T GO B, 1 U A0 A= ML 2K i (K 420 i
PIETHSE; ) 2% By R N, 2 HTE N1 mL, EALFIHE 3.3 mL, LI EARR S5 4% H4 5L

PG H9~14). MIRZMT, T HEEHRNE, Hf-66-
hep BB E AL 2B B 17 99.9%, FHRM E AR Z R
PR R N92.1%, T HE-66-feut B [1180.8%
TZ J290. 5%k # 1 xF T X A%, FEHF-66-hepEfk
AL EN98.8%, MR AR BRI £EME N95.7%,
BIET76.1% 592 1% HE-66-feulf AL TERE; [FIREH,
ot 1) FE IR i, HE-66-hep FIEALFE LR H98.6%, H
BRI B 96.0%, 73 il 5 T HE-66-fcufiE AL 14
87.4% AL Jr A bR 1190.6% e 6. DL 45 5 &
TN, KRR B R IR E BV 7). HL O, 58 7 2% A
TN E X R AAR ECR I RS, HE-66-hep AL 1
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e =T HE-66-fcu.

A B A R T HE-U10-66 1 IR Ak 27 5] £
YIHS-67-hep FAHE-67-feulF AR 78 5 3 8 4514
FH O PR A 1 B X A0 PR 3E . 25 18 BITHE-UI0-67TAH
THf-Ui0-66 2 A3 5K FLIE 25 14 (EIS8F1S9), HEh T
JEC 0 0 3 B8 M 2 3 e 2 R 47T, g e I (i) o Ay
2h. SRR, MHEZKA NHE-67-heplPfELTERE
[FF s T HE-67-feu AL PE BE(2% H 7R18), JGIE T 1t
FAGT IR AL 2 [R] R PRI AL I .

I UEHE-66-hep R N 2K i = 250 £ M Ak
AN BRI Y. fERFRAFIHEAN
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BHIZAT, BRI LH,0, &5 K20f%, 40°C
NIRN24 h, BRI RIL97.7%, EALEE AN
IEFEPEIA2097.6%, BEHUBLBOR S B e I T HE-66-hcp
ISR BRI TE 126 H 6). IRk, XbT-41 H 5 28 % (B) LA
B =5 AR (F), 40°C RAral = Bi12 /%24 h, Hf-
66-hepth FEBILH TT U (A (AL TG 1, 410 FF SR B e Ak
HN98.8%, X M AR BRI IE M N66.6%, X =
B I IR L B A R N 88.2%, PRIk B N95.7%,
A0 FF IR i SR SR A 22 1) i TR T BB AE AR A7 Y O
BRI T SO Rk T, BA g5 KRB, HF-66-hep
AT EA 2 1R & .

FaE A2 o — IO AR E e 0 B e .
P, HE-66-hep R =IRIEIF, KPR, FHiL
R IRIE VR W 2 T B (812a), BRI — & I
e ERERE eV, [N R HE-66-hep RIIAREE R . TESR
TG E A3 A0 DA S H S S ) 75 PR i 350 oK R A6 B B AR A
(E12b, EIST0MIS1T), 20 5 B 5 HE-66-hep 4 45 4
VIR FERR e, HA 102, RN JEHE-66-hcpIFT-IR
BIRE R, HAT A R RIS AR A, 1,-OHG 5
TAREF B ORFR(E20).

3.3 Hf-66-hep AL Mes B AR A0 R RIS FRIR ST
N T SR AN B R i e A i A SR 2 AL
R ER S ALR (AR EORIL. WAL, fid
IRV I SRR, ASCE it 7 HEEET. H,0,
ST T HE-66-hep A R SE A R S N2 [R) 1L A, A
WA IR S DA SN (AR AT 9 (KIS 12). Bk,
40°C R MR E T, 24 S NI R 0.5 hiv, ZRAL [ H A

H929.3%, AR EIRIEEENE58.6%, FEEIY)
AR, kB 932.7%. B N AT, A
AR R PR PR W =, B2 R 6 hi ik 3|
94.5%; WPHHFE A A PRI R, 25806 hif 2
24.07%; MR BRI RN BA AR, Hik
PR R E BAR AT, [ BE-If TR £ 36 B, (b it
FE o A B AR AT e A P B, B R S AR BT S
THFE.

O SCR RIS, TEARPEIA I S5 H,0, 4 B AL i
A, IR AL ARG DAY 56 25 A ()R ) S A A B
WLERC> M2k g 7 BAIE S B 75 i o — b L
PRI B R EAT, ERFRHADSK A
BLRIN B H IR 2,6- AT F-4- B IR )
(BHT). LS5 K, TIABHT/G S 45 B A H B
BEXBENEAMEL, £S1, 5B, IEK T KM REH
AR T, B, N T HUEHE-66-heplPIf#EL
SN RLER I 5 Bl = B A BORIR, 1 Jeik P ek
S A 2 T B R P H [ A P R B R A e i), AE
Hf-66-hepfiEfl, 40°C F M2 h, JeNY)5EafE1k, H
FA B R IR IR IR N98.2%, HARE Y NIHEIE
(F£S1, %H2), USERRILIHNG S WAYIE R T
il TR A T N2 h, 2RI G 58 1k,
FA R AR B R 99%, HAIREF N B EE
(KS1, % H3). LA EGERFRE, RS H 2R S TE AT
AL T B AR E PR R 2R e P R B R —, R
=N, BRI — P E O AR P
PR, R ), WREE IR S AR SN 138 28 2R gk
A i A AR E R IR D B ECR A RGP IR

(@) EITES (®) "on () -
] AR (100)/ 4yOH - Hy
100 002) )
9 _ v (02) J% % I (KT HE-66-hep
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Figure 2 Catalytic stability of Hf-66-/cp. (a) Recycling tests of aniline oxidation to azoxybenzene catalyzed by Hf-66-/cp; (b) XRD patterns of as-
synthesized and used Hf-66-Acp, with simulated patterns as references; (c) FT-IR spectra with the wavenumber range from 3600 to 3800 cm™" of used
Hf-66-hcp (color online).
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=, D). SN, DA AR RN RS, fEHE-
66-hep 5 BMANEAERIAAT T RN, A HEIRFEME— 45
WIS, 2k H4), RSN R 2 AR
T LA HEIR A B A CE BRI, RS D).

3.4 AFEBFIEEHHE-UIO-664E 1b it A 22 ok I 1Y
ST

FIRE R, AEPE-H,O.E R T, FREE
A IEAE A LA A A NLEE, HAE LSS R B hep
A Y FTHE-Ui0-66 1 {40 14 R JE T~ B A feudh 44
HHE-UI0-66. X PR A R HES: &t O I &S #ET
FAE, X-HHL 6o T REE (XPS) I 45 R, HE-66-hep
5HE-66-fcu, %N TH 4L, AL BB 45 & ey
19.25¢17.60 eV, fRILH +440 FRFE, 06 ()47 B R WL
S IX 50, 2% BH PR R HET IE A S AR, 2 5 R 1
BAHPHRXA(ES13). b, A THRAT S L EHN
6 5 W BRIk A2 7550 I DA S 35 52, AR SR FHHFO,
N THI(EIS14~S17), FEAHE &A1 N AR IZ AL,
AR N10.9%,  AUHE 5 T AS AL 1) R
ZAF(ERS2, ZH1. 2). BLRTA SCEkikIE, TEHITIE S
IR M A A & o im N e 43 1 VR SR B T P AL TS
PESST R e — s, FEHE-66-hepfE AL F AL
REFEH, NS0 pLitng, Hpe b gh RIRoR, R
N93.8%, AMMMERIEFEM: N94.6% (RS2 4 H3~35),
AT RE R B PR, RO s % 5 iR 1
P70 ROBEEVETC B R . DL 25 RAESE, Hf-66-
hep FHE-66~feu AL 1 BE 22 7 FF AR R IR T 6 2 iR,

IV BjE+44 & )& (Zr. HOAL &) 78 W M v 57 -
HO, 8 MR R T AL A R B R, 5 4 8 AR BT
IR B p-OHBE N A2 TEALH,LO, i R R 5P 78 )

1718

3 H HIM-(OH)-M#74E yM-(OOH)-MIF1E N 4E AL )
S PR, O SCHRRIE, 7EUI0-66(Zn) I T-EAL
H,O, IR OO IR S S, AH AR T u-OH ] 4 7% 1k N
Zr-0-O-Zr AR IR O m i B B AL 2 AR O
Fe RO AN, RS Zr. HIZZ BRI R
R IE SEAEAEM-0-O-M &5 F4 1] AL R R 547 5 114
AP I, HE-UIO-66 117 75 i u-OH Al B8 2 2 i
L R A A B s s W ¥ R AR B B i N ST
OHMHFO, LA R I ME (LM AE 15 BILRIE (8 S2, 4 H 1,
FIS18). BHRAZE, T H,0, 5HFY &SI s 4
(s OSBS5BI B
YIRS S

2 [8 B HF-66-hep M HE-66-feu i 3 4N B 22 57 5k
JRTHAT M54 L, HE-66-hepHITHT,, ™ 25 A I A

(@)  hep-HE, T A (b)

Sfeu—HEHi 5

o A b b S N B oo

A) A)

Bl 3 Hf-66-hep KHE-66-fculf) 1 5 4544 K p-OH A AL L IF 58
L. (a) HE-66-hepHHE, 5 mAiH, U6 (B LHE T Fp,-
OH; (b) Hf-66-feuFHE T s 45, 410 R LR AE H A u,-OH;
(c) Hf, T A HIn,-OHN BHEREE AT AAK; (d) HfGHIps-OHALRH
AR AN (P 28 R BT

Figure 3 Node structures and visualization of steric environments of
u-OH in Hf-66-Acp and Hf-66-fcu. (a) Hf;, node structure in Hf-66-Acp,
with p-OH standing in the blue circle; (b) Hfg node structure in Hf-66-
feu, with p-OH standing in the red circle; (c) visualization of the steric
environment of p,-OH; (d) visualization of the steric environment of ;-
OH (color online).



REFRE: b 20224 Hs52% oM

A 13-OH f p,-OH, T HE-66-fcuffJHE T A4 B A pn;-OH.
AL, @0 T hep K feuMi MR ML, A5 25 ps-
OH K p,-OH 1) 25 (B A SE X 1), DASR AL 36 PR 22 7 (1)K
V. BARML, KL E RS, K O
SambVcar T H#t 47 o] 404k, 7 mA IR B 5 pn-OHAHE
FIHEFTRC A FIBDCHCAA(E3a, b). HgEHEHE, X
Hf-66-hcp WHE, 15 fHF fi,-OH,  H R BIAAE— AN
AFHAE 2 e, K7 A, %EihAa.s A (El3c);
X feudh AN B HR S fns-OH, LA Bl = M s
fEii KA N4.5 A (B3d), RmAZBRECR, ASFF D
FWEIY T (0 FIRSFN5.8 Axa3 A, KS20) 4% 7 5
. DA b g R, P SR 1R AR i A 15 1
f 23 (B PR, 3 AT B AL HLAHE b 1 e 2 57 0 I g,

4 Hhig
A SR PR T S0 ) 5 T A BT R AN R4

#hITAER

R RUHE , S HE R B B A A R MG B & R A
HUHEZEHE-UiO-6644 K}, Hf-66-hcp JLHE-66-feu. 4 HiFf
AN [F) 30 AR T 4L F BE-HL O 1R &R R i %
A B R AR A B, HE-66-hep o HAL T HE-
66-feulfIfEAL T RE,  FLUL R AT 46 Ji& 22350 70 AR R I,
FHEXTHE-U10-66 1) AR AL 5 [7] RATHE-UI0-67 [F] F i
. Hf-66-hep A7 AL AR PERR YT e,
JE I — 2 (RSN 7 7. 06 e N R R F 9T e B,
2 e 22 A AR U 11 S A5 A I i 2 v ) A L 3L
FHE FIHE, T f (25 AR B Hr R B, HE, 17 A -
OH Ji& [ A 25 i R ~F AR 8 F- Hif 15 55 i ps-OH B K,
T AL B 5 p-OHE P O & 2 OB, AT
A AR AL RS A TR B HE— IR R
MOFsH KI5 5 14 B4 A 4k it 5 35000 328 H2 14 A0 9 41 25 1)
Ak T SR B St 22 T A 5 4D R 42 A B 0t AR
AT B IS ISR BE B 275, RN T AR ik £ 1
A1 2 FLIEALT ORI FE 2 A8 1) JEL

AL AN FEAA R LI 28 il chemen.scichina.com. #hFERBF VR SR ALK SR AR KR, 1538 0 JL A ot B AT Py 5 4 5.

2% 3CHR
1 Ma C, Zheng L, Wang G, Guo J, Li L, He Q, Chen Y, Zhang H. Aggregate, 2022, 3: e145
2 Jia S, Xiao X, Li Q, Li Y, Duan Z, Li Y, Li X, Lin Z, Zhao Y, Huang W. Inorg Chem, 2019, 58: 12748-12755
3 Kirchon A, Li J, Xia F, Day GS, Becker B, Chen W, Sue HJ, Fang Y, Zhou HC. Angew Chem Int Ed, 2019, 58: 12425-12430
4 Firth FCN, Gaultois MW, Wu Y, Stratford JM, Keeble DS, Grey CP, Cliffe MJ. J Am Chem Soc, 2021, 143: 19668—19683
5 Feng X, Song Y, Lin W. J Am Chem Soc, 2021, 143: 8184-8192
6 Furukawa H, Cordova KE, O’Keeffe M, Yaghi OM. Science, 2013, 341: 974-985
7 Wang Q, Astruc D. Chem Rev, 2020, 120: 1438-1511
8 Xiao JD, Li DD, Jiang HL. Sci Sin Chim, 2018, 48: 10581075 [ 45, 2=FHF, 1L, FERISE: {2, 2018, 48: 1058-1075]
9 Zhang B, Zhang H, Yue C, Zhao S, Zhao Z. Sci Sin Chim, 2021, 51: 165-174 [3K & M, 5K, F/R 0, BUEE, BE. b EEE: 1h2E, 2021, 51:

165-174]

10 Zhang J, Liu W, Wang B, Liu J. Sci Sin Chim, 2018, 48: 231-242 [{k %3, XISCH, FEK, XEM. FEAR: (b2, 2018, 48: 231-242]
11 Howarth AJ, Liu Y, Li P, Li Z, Wang TC, Hupp JT, Farha OK. Nat Rev Mater, 2016, 1: 15018
12 Wang S, Chen L, Wahiduzzaman M, Tissot A, Zhou L, Ibarra IA, Gutiérrez-Alejandre A, Lee JS, Chang JS, Liu Z, Marrot J, Shepard W, Maurin

G, Xu Q, Serre C. Matter, 2021, 4: 182-194

13 Liu Q, Song Y, Ma Y, Zhou Y, Cong H, Wang C, Wu J, Hu G, O’Keeffe M, Deng H. J Am Chem Soc, 2019, 141: 488-496

14 Furukawa H, Gandara F, Zhang YB, Jiang J, Queen WL, Hudson MR, Yaghi OM. J Am Chem Soc, 2014, 136: 4369—4381

15 Cavka JH, Jakobsen S, Olsbye U, Guillou N, Lamberti C, Bordiga S, Lillerud KP. J Am Chem Soc, 2008, 130: 13850-13851

16 Zhou TY, Auer B, Lee SJ, Telfer SG. J Am Chem Soc, 2019, 141: 1577-1582

17 Winarta J, Shan B, Mcintyre SM, Ye L, Wang C, Liu J, Mu B. Cryst Growth Des, 2020, 20: 13471362

18 Yang L, Cai P, Zhang L, Xu X, Yakovenko AA, Wang Q, Pang J, Yuan S, Zou X, Huang N, Huang Z, Zhou HC. J Am Chem Soc, 2021, 143:

1719


http://chemcn.scichina.com
https://doi.org/10.1002/agt2.145
https://doi.org/10.1021/acs.inorgchem.9b01666
https://doi.org/10.1002/anie.201905006
https://doi.org/10.1021/jacs.1c06990
https://doi.org/10.1021/jacs.1c03561
https://doi.org/10.1126/science.1230444
https://doi.org/10.1021/acs.chemrev.9b00223
https://doi.org/10.1360/N032018-00035
https://doi.org/10.1360/SSC-2020-0153
https://doi.org/10.1360/N032017-00127
https://doi.org/10.1038/natrevmats.2015.18
https://doi.org/10.1016/j.matt.2020.10.009
https://doi.org/10.1021/jacs.8b11230
https://doi.org/10.1021/ja500330a
https://doi.org/10.1021/ja8057953
https://doi.org/10.1021/jacs.8b11221
https://doi.org/10.1021/acs.cgd.9b00955
https://doi.org/10.1021/jacs.1c03960

ol R A5 ] <2 AT HURE 2R s 4 A B P - e e AL SR A

19
20

21
22

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42
43
44
45
46
47
48

49
50
51
52

12129-12137

Lan G, Quan Y, Wang M, Nash GT, You E, Song Y, Veroneau SS, Jiang X, Lin W. J Am Chem Soc, 2019, 141: 15767-15772

Firth FCN, Cliffe MJ, Vulpe D, Aragones-Anglada M, Moghadam PZ, Fairen-Jimenez D, Slater B, Grey CP. J Mater Chem 4, 2019, 7: 7459—
7469

Ermer M, Mehler J, Kriesten M, Avadhut YS, Schulz PS, Hartmann M. Dalton Trans, 2018, 47: 14426-14430

Cliffe MJ, Castillo-Martinez E, Wu Y, Lee J, Forse AC, Firth FCN, Moghadam PZ, Fairen-Jimenez D, Gaultois MW, Hill JA, Magdysyuk OV,
Slater B, Goodwin AL, Grey CP. J Am Chem Soc, 2017, 139: 5397-5404

Moll B, Miiller T, Schliisener C, Schmitz A, Brandt P, Oztiirk S, Janiak C. Mater Adv, 2021, 2: 804-812

Waitschat S, Reinsch H, Arpacioglu M, Stock N. CrystEngComm, 2018, 20: 5108-5111

Ji P, Manna K, Lin Z, Feng X, Urban A, Song Y, Lin W. J Am Chem Soc, 2017, 139: 7004-7011

Chen X, Lyu Y, Wang Z, Qiao X, Gates BC, Yang D. ACS Catal, 2020, 10: 2906-2914

An B, Li Z, Song Y, Zhang J, Zeng L, Wang C, Lin W. Nat Catal, 2019, 2: 709-717

Xiao Y, Han L, Zhang L, Gates BC, Yang D. J Phys Chem Lett, 2021, 12: 6085-6089

Adam W, Krebs O. Chem Rev, 2003, 103: 4131-4146

Zhang D, Cui X, Yang F, Zhang Q, Zhu Y, Wu Y. Org Chem Front, 2015, 2: 951-955

Li H, Li P, Zhao Q, Wang L. Chem Commun, 2013, 49: 9170-9172

Qin J, Long Y, Sun F, Zhou PP, Wang WD, Luo N, Ma J. Angew Chem Int Ed, 2022, 61: ¢202112907

Abdessamad G, Avelino C, Hermenegildo G. Science, 2008, 322: 1661-1664

Acharyya SS, Ghosh S, Bal R. ACS Sustain Chem Eng, 2014, 2: 584-589

Chang CF, Liu ST. J Mol Catal A-Chem, 2009, 299: 121-126

Paul B, Sharma SK, Adak S, Khatun R, Singh G, Das D, Joshi V, Bhandari S, Dhar SS, Bal R. New J Chem, 2019, 43: 8911-8918

Han S, Cheng Y, Liu S, Tao C, Wang A, Wei W, Yu H, Wei Y. Angew Chem Int Ed, 2021, 60: 6382—6385

Falivene L, Credendino R, Poater A, Petta A, Serra L, Oliva R, Scarano V, Cavallo L. Organometallics, 2016, 35: 2286-2293

Falivene L, Cao Z, Petta A, Serra L, Poater A, Oliva R, Scarano V, Cavallo L. Nat Chem, 2019, 11: 872-879

Momma K, Izumi F. J Appl Crystlogr, 2011, 44: 1272-1276

Wei R, Gaggioli CA, Li G, Islamoglu T, Zhang Z, Yu P, Farha OK, Cramer CJ, Gagliardi L, Yang D, Gates BC. Chem Mater, 2019, 31: 1655—
1663

Momeni MR, Cramer CJ. Chem Mater, 2018, 30: 4432-4439

Valenzano L, Civalleri B, Chavan S, Bordiga S, Nilsen MH, Jakobsen S, Lillerud KP, Lamberti C. Chem Mater, 2011, 23: 1700-1718

Lima ALD, Batalha DC, Fajardo HV, Rodrigues JL, Pereira MC, Silva AC. Catal Today, 2020, 344: 118-123

Kumar S, Devi MM, Kansal SK, Saravanamurugan S. Catal Sci Technol, 2020, 10: 7016-7026

Li H, Yang T, Fang Z. Appl Catal B-Environ, 2018, 227: 79-89

Zhou S, Dai F, Chen Y, Dang C, Zhang C, Liu D, Qi H. Green Chem, 2019, 21: 1421-1431

Zalomaeva OV, Evtushok VY, Ivanchikova ID, Glazneva TS, Chesalov YA, Larionov KP, Skobelev 1Y, Kholdeeva OA. Inorg Chem, 2020, 59:
10634-10649

Limvorapitux R, Chen H, Mendonca ML, Liu M, Snurr RQ, Nguyen SBT. Catal Sci Technol, 2019, 9: 327-335

Maksimchuk NV, Lee JS, Solovyeva MV, Cho KH, Shmakov AN, Chesalov YA, Chang JS, Kholdeeva OA. ACS Catal, 2019, 9: 9699-9704
Mal SS, Nsouli NH, Carraro M, Sartorel A, Scorrano G, Oelrich H, Walder L, Bonchio M, Kortz U. Inorg Chem, 2010, 49: 7-9

Bassil BS, Mal SS, Dickman MH, Kortz U, Oelrich H, Walder L. J Am Chem Soc, 2008, 130: 6696-6697

1720


https://doi.org/10.1021/jacs.9b08956
https://doi.org/10.1039/C8TA10682G
https://doi.org/10.1039/C8DT02999G
https://doi.org/10.1021/jacs.7b00106
https://doi.org/10.1039/D0MA00555J
https://doi.org/10.1039/C8CE00949J
https://doi.org/10.1021/jacs.7b02394
https://doi.org/10.1021/acscatal.9b04905
https://doi.org/10.1038/s41929-019-0308-5
https://doi.org/10.1021/acs.jpclett.1c01574
https://doi.org/10.1021/cr030004x
https://doi.org/10.1039/C5QO00120J
https://doi.org/10.1039/c3cc45492d
https://doi.org/10.1002/anie.202112907
https://doi.org/10.1126/science.1166401
https://doi.org/10.1021/sc5000545
https://doi.org/10.1016/j.molcata.2008.10.032
https://doi.org/10.1039/C9NJ01085H
https://doi.org/10.1002/anie.202013940
https://doi.org/10.1021/acs.organomet.6b00371
https://doi.org/10.1038/s41557-019-0319-5
https://doi.org/10.1107/S0021889811038970
https://doi.org/10.1021/acs.chemmater.8b05037
https://doi.org/10.1021/acs.chemmater.8b01913
https://doi.org/10.1021/cm1022882
https://doi.org/10.1016/j.cattod.2018.10.035
https://doi.org/10.1039/D0CY01259A
https://doi.org/10.1016/j.apcatb.2018.01.017
https://doi.org/10.1039/C8GC03710H
https://doi.org/10.1021/acs.inorgchem.0c01084
https://doi.org/10.1039/C8CY01139G
https://doi.org/10.1021/acscatal.9b02941
https://doi.org/10.1021/ic902203p
https://doi.org/10.1021/ja801424q

REFRE: b 20224 Hs52% oM

Modulating the node topology of metal-organic frameworks for
boosting catalytic aniline oxidation

Caoyu Yang ", Zhaoyang Zhang'”, Wenshi Zhao'”, Zhiyong Tang"*’

'cas Key Laboratory of Nanosystem and Hierarchical Fabrication, CAS Center for Excellence in Nanoscience, National Center for Nanoscience and
Technology, Beijing 100190, China

* School of Nanoscience and Technology, University of Chinese Academy of Sciences, Beijing 100049, China

} College of Materials Sciences and Opto-Electronic Technology, University of Chinese Academy of Sciences, Beijing 100049, China

tThese authors contributed equally to this work.

*Corresponding author (email: zytang@nanoctr.cn)

Abstract: Topological tunability on metal-organic frameworks (MOFs) is one of the most distinguished features of

them from traditional porous materials. Modulating the conformation of metal nodes for constructing MOFs to control

the topology via facile methods, and the further performance regulation are beneficial for deep understanding of

structure-property relationships and directions for developing high-performance catalysts. Herein, we demonstrate the

synthesis of Hf-UiO-66 with Hf}, node and /cp topology, as well as Hf-UiO-66 with Hf; node and fcu topology. The Hf-

Ui0-66 with hcp topology presents much higher performance than its fcu counterpart, along with high stability and

broad substrates scope. The topological difference induced by the change of node structure considerably affects catalytic

performance, which can be extended to other substrates and the iso-reticular UiO-67. The discrepancy may originate

from the different steric environments between the p-OH in Hf}, and Hf; nodes.
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