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Research Progress on Hydrogen-bonded Organic Frameworks with
Aggregation-induced Emission

YANG Zhan, DENG Huangjun", CHI Zhenguo'
(School of Environmental and Chemical Engineering , Wuyi University, Jiangmen 529020, China)

Abstract Hydrogen-bonded organic frameworks (HOFs) are an emerging class of porous crystalline materials con-
structed through intermolecular hydrogen-bond self-assembly. Owing to their high crystallinity, structural tunability,
dynamic reversibility, and facile functionalization, HOFs have shown considerable potential in gas adsorption and
separation, chemical sensing, and optoelectronic functional materials. However, conventional organic luminophores
often suffer from aggregation-caused quenching(ACQ) in the solid state, which limits their luminescent performance.
Recently, incorporating aggregation-induced emission (AIE) characteristics into HOFs has emerged as an effective
strategy to overcome ACQ. This review summarizes recent advances in AlE-active fluorescent and phosphorescent
HOFs, focusing on their structural design, mechanisms, and applications, and briefly discusses current challenges
and future perspectives.
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frameworks, HOFs ) J&—2& B A HL A3 A4 S50 1o 41 (8] U5 1) 2 2R )y B T S0 L 45 A 1Y
A A RH L AN TR] TR C (o7 SH sl L 5 A 742 (9 MOF's Al COFs, HOFs B 28t i A B LA i BE Y
AL FI NS , X — AR BRI R T TR T FTHE AL | B D RE AL LA B R AR AR A
SEOLHA. A, SR HTREIE h Hs B WA, HOFs TEAERHC AR e 4548 14 [a) i 24— g 46
PSS AT PR, SAa SR 1 B A S REAE R RL ) 2 LA R A T AR 5.

BEE HOFs 45 M i 38 d AR TR SR W A N T 1y , LT RB ISR O D\ I 32 S 3R A TR I o
5oy, B e 22 iak | T s LSO S Re AR SR, I, B R OGIRE HOFs A1k
PRICAE A 2245 8% . e vt B O B A= W2y 7 45 G dul e L b e S AR VR e I T, AR 52 BB 1 G
. SR, 5 HOFs TEE5 A4 HU )5 TS i Ptk Fr AR HE , HAOGIHEREI B AR T B, A 1A R
e 3 A7 2 AR ARAR . P & SEHE SR A BR DL I R S B A — A ) e, S HLJR AL, HOFs 3=
SRR U S5 55 A EAE AR RFAE SRS 8 , RO OTTE SR EE h by e A AR 431 (] HEAR B 25
RES AR R SAEHL, BRI BRI 2R AR, XA — @ R B EFR I T HOF's 76 = 25 i
BRI R E— B .

2001 4, Tang LR T %%iﬁ@iij“ﬁ(Aggregation-induced emission, ATE)ME2:, NG HL
IR 25 A OGCRCRARTT By AL T 20 9T L% . ATE APRHER I T &G 2 A K
6, AR WIERBLH B E B9 1 & AT, HAR R NATE 700 7 REZ 5 3 T N sh sk 3l
ZFNARER , ATH0 ] T A S R . HOFs HP = B2 P 0 SR X 24 1A 2 ] B ks, RERS A
BUBR T ATE & OCEITCHIM AR LS T- iz g, 5 AIE R AL R B A, L, ¥ AIE 53 F 11k
TS A PG B HOFs MRk, M ST EA ALE FRPE 0 S B EA DLAESL (AIE-HOFs) , © BCH S8 m R0k
JE HOF's [ — I E SR TS M.

MKICHBIATE , AT AIE-HOFs {& R F S4B BB RS . 2B A AIE-HOFs %L
RS TR S B S 5 WP AR A0, A B S A AR R S S el R, DT SR o ) i
] PR LSRN 52 M, B F R85 (Room-temperature phosphorescence, RTP) 41 )
AIE-HOFs (A8 S S H kA E , HOCHHE T 330 A 00 Fe e =B, HOFs B 28 h F | iy 245+
(N, 0% ) F T4k 2 7] 85 # (Intersystem crossing, 1SC) , T Z5C 4 VR 9 28 AR XS ]I HE 9 245 44 1) BE
A HAM T 537 iz sh A BE AR AL, IR —HAM . PG H R TR E-F B0k
W&, FI7E HOFs i s IR F5 iy . o et 1k B B Y A 0, A A W i DY AR JEL 25 6 0l Je B A il oy
DA,

BT PRI 5, ASCEEA TR T4k HoA AIE PR HOFs BFFE kR, S8 T 206
5B AIE-HOFs BRSO | A GHLER S N HIWE ), FFRHZ AR 1Y & e Jy 1l AT 1 e 2.

1 EJ/WHMERER AIE-HOFs #7114

HOFs J&— 28 A HLI4 50 FR oc il o 73 [l SUEAVE T B 43808 iy S A8 24U ARE . S0 H 48
O—H---OMEAEM, Il — 4R 2t 2 PR R+ (X, Y) SERFIEN X—H---Y &4, Hr
Y FEHO, N, FAERF. 76 HOFs H, F 50 s oo i) SV AR B A S 2 FLIN 28 26 0, HOAE AR 1t
Al —2 ) C—H- - VEF S - MERR GG AR AN AR B AR T P RIS 0 . 55 LA BRI C A7 B8 AH LL , SUBEEAE
S E R [0 E AR 4555, (O EAT s m i et RmT a4t , 845 HOFs AR B A RS- AN L AT
VSR T DA B 5k ] s F A SRR . X S SO 2 A 1) HOFs DI REATBHA R K ILAEA [R] U8 1)
I 4 SR B T E LA
11 R\AFERFHESER AIE-HOFs #7144

FEDSETRY ATE-HOFs [R5, 38 5 78 ATE &A% 5] A& B4R T B Be A1 (gt | mikee . —
W | RN SRR ), DABESR S () S S E IR i 2 AL IR 5 TR AR . X R AR R T RE S A AL
PSS ARSI, I 3G o RIAH B, NI A1 T HESR RS Pk i3 T M R e RE TR
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2022 4F, Wei % HGH T — MU REEBUC A PUZE 246 (TPE) R ZEY 4CN. %50 T1EA R 45 5 2 F
NEIE A Rl 2R e 2 4L HOFs 454, DL 2 Rl )24 Re e AR 2 L4510 . 1B Tor Fllshds
FEAE S o> AR Z A B U RIE00E , ACN AR BERS AEAS [F) 7 R Bl LR T, ZE2 AL SAE2AL
gtz 18], BN ZAUB S Z 0] R A AR A, ACN [ ATE Fith i HAR e R B s R O6E T o0
HR GBI BEAS AR AN F] AT 72 B (0 2R 2 (i FE IR (181 D). (EARSRTE I, A5 fEZR T HOFs LB 5] A
5T RIE R AR Be kAT R BRI 1, R RO S st B A, A SR RGBT th AL WD %
AT, BB R A LI PO . XMEET HOFs PR IR O SR kg , S FOE K 5
FORH BRI TR kAR . Bt — 2R, R h 2500 7 1R AH AR 5 22 0 T M R 4 Bl R A
1, RIS 22 R 1o (3 RETT SRR BEA 0%

4CN(MT) 4CN(ET1) L4CN(Non2) 4CN(DCM) 4CN(TCM)  4CN(THF)

R, y < ‘?
e

\
4CN 448 nm 449 nm 470 nm 471 n' V' 481 nm 497 nm

Fig. 1 Molecular structure of 4CN and photographs of different crystals of 4CN under daylight(first row)
and UV light(second row)"
Seven kinds of single crystals were cultured in different solvents, those were 4CN (Non2) with no solvent, 4CN (THF)
with tetrahydrofuran, 4CN(DCM) with dichloromethane, 4CN(TCM) with trichloromethane, 4CN(ET1) and 4CN(ET2)
with ethanol, and 4CN(MT) with methanol.
Copyright 2022, Springer Nature.

2024 4, Qian & HE T —Fp PUR LB A TPE A7 4 P48 58 HOFs (TPE-CN) , F4 H A F /KA
R ST ) A e e R B R SRS . T ATE R L0 TPE AIF7AE , i & HA AIE
RN, HAE B ST 5O 177 R B E 1R 5 5 21%, 1 TPE-CN 59 DMF % W B9 24 6 B 777 AUk
2.89%. WLAD, M REXS XAl SR B R S R e SRR R i (1 2) , A FRAIC 22 0. 65 wmol/L, H7E
ZFPEEARRT B A 0 [R) 2R 4 v R B e S e B, ARG A2 B T 550 40 L I Ay v 1 B R A A SR
MR . 5T R, 6T ATE 459 HOFs 75K IR 5E HH i SE 3 2835 Y 4 5 98 SR 591 55 46 0 Jr 1y L
BRI T

10000 10000 10000
8000 1 8000 1 8000 4
:' 3
< 60001 T 60001 2 o
-‘.? 5' 2z
: : i
E 4000 - E 4000 E 4000 4
2000 2000 1 2000 1
04 01 0= T T T = T
350 400 450 500 550 600 350 400 450 500 550 600 350 400 450 500 550 600

Fig. 2 Fluorescence spectra of HOF-TPE-CN dispersed in water(1 mg/mL) with increasing
concentrations(0—500 pmol/L) of ONP, MNP and PNP!"
Copyright 2024, the Royal Society of Chemistry.

20214, Zhao %5 g HGE T —FP EAA G AKH5 & 5117 M 19 HOFs n RSO0 LA . %098 R
TRBEE ] A 1R RmS , LAS SUIE M TPERTAEY) R A B ITHISR T 2 A5 F AN R A9 HOFs St (HOF-FJU-4
5 HOF-FJU-5). H.gaa5 ot Bl, AR o> T 5 58 35 52 i & ' FROT ) LR RE i S OB R A M

Chem. J. Chinese Universities, 2026, 47(4), 20260012 20260012(23/53)
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Hrp, HOF-FJU-4 i Ty G LA FE B 81, I 3 0 & 5F (483 nm) 5 1] HOF-FJU-5 W [H] = AL Hu ity 42
MBSO K 5 (506 nm). AR, X PR HOFs f i34 HAT MU O ZOR U 454 , RERS A 30 Sl
ek S, RIS IS G (HOF-FIU-4, BE 4 545 nJ/em?®) FI4EE(HOF-FJU-5, B{E M 627 n)/em®) HIEOL
B [EI3(A) ] i WFoE B, 30 Ao Y5 95 43 74 52 T SE B HOFs Sleoe & S i K s s 45, oy
HOFs M RHERUR G F 24 O R L T8 o JE S . FE IR -, 2022 4F Wei 517 JE T4
[ AL S BT, HE— MR T B VA 70 i 1 1 Y 4Ph-4CN-HOF 1A & . i RHE A Rl 2 155770 (4n
PRI 5 FR ) T, AT A PR EL T NS R e e, SBT3 A R 4 A 2 (] AR B A
[E3(B) . #E—2EFIH TPE 30 ATE FRPE K HXT 43 FF4 52 A5 A0 1 v B SURRE , P9 Sl T 4 f
AR FR A SIS F2E A R 24 T 2R b DN R IR L JE R HOF's i, L2856 & 5 Hi 470 nm B BT
ZIIE R HOFs X R 9 506 nm, R A% 58 FEE T Bok LU A0 b 25 5850 350 46 F 28 AL 4R 1 A 3550 1% Wl ik
12 . ZBIEE TAE A He HOFs Mk shs kSRt 2 (B i o0 JE B 46 T8 o T 1T i

A)

(B) Cage-type HOF Channel-type HOF

Lower conjugation

\ degree ﬁ e R
& of e

/ e _f( X 4 ‘ Y . I\ D;L':L
Higher conjugation K J]ly]l y

degree Thermal-stable Packing

Fig.3 Molecular structure, HOF structure and pump spectra of HOF-FJU-4 and HOF-FJU-5(A)"?,
schematic illustration of behavior of the 4Ph-4CN crystals(THF indicates tetrahydrofuran, and
PX indicates p-xylene)(B)""
(A) Copyright 2021, American Chemical Society; (B) Copyright 2022, American Chemical Society.

2018 4F-, Tao S5l T — A3 T N-ZR I R (1) ME Wy — 3L 205 3 (T-DCV ) AT AE A4 S 114 J2 4R
HOFs, iZA0 R E I 2508 b BE B HLRIA B & 6 (MRL) B4 . %55 LIS T-DCV 10 43T (1) ke S5 2
UG, i ZH C—H- N S5 50 2 A AR R B T 78 P (200 HOFs 2548 . iS5 M TE 9K IR i h
PR J2 () 3R B R B0 e R K, (RTE AR AR S T R BUH B35 19 MRLAT R, WIS J5 26t i 1 7= K i
0. 02% $& T+ 22 23. 01%, KGR R L) 120015 (E 4). KR XS4 47 (PXRD) 4312 BH , B ES A IR
T HOF1 2R, U HIEHAE R 45 H) P /B SR LA BB 0 2 [ MES . db— 2, 85 7E T-DCV

Planar HOFs forming via C—H:--Ninteractions

(®0.02%)

& Grinding

(@ 23.01%)

* Conformational “*
N---S locks

Fig. 4 Molecular structure, HOF structure and mechanoresponsive luminescence
behavior of compound 1"

Copyright 2018, American Chemical Society.
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B EEI A [ENBHEE T, ARANE T 0 TR 8 m-m HERL, MR T — R 5 HA ATEHERER 1. %0
FEAMUEEIL T JEF T-DCV G5 H BRIT A R 0] He BE LRI N & ST AR, doh i i M B ATE &7
PEAL T HRME , TR LR | YGiC A S Auel i B Ay I T

2018 4F, Bu %5 Wil 21 7€ TPE ‘B 28 L5 A 2- L@ FEMEiE 55T, = ITHF-G A T —F08 B HOFs #4
TP2VPE. %M BRI BLR () ATE Fed, 23 XU T . 7 B B iR 3 i) 22 B 9B i1 70
WFFE IR, HUBE T BIFEE AT i TP2VPE 2¢ 6 M &G (540 nm) 2L B HOE(570 nm) , T Z M 16. 44% [
2 13.22%, Hizad Fen] 3 2o i A 2R S n] 3Pk &2 . ILAh, TP2VPE i R B e i ma g, -k & 77
F 11.25 GPa B K JE I, Ho& g2 K A B 2T (120 nm) , ELISE 5 &G4 & A= vl i i K &2
[EI5(A) ] #E—2DFoe 2B, SCRPMLARY R 7 i I 5 T b A48 - TG 8 T8 AR AR B 43 [1) ar-ar HE BB B 400
AL, TP2VPE i F 90 BB LR, 78 HCIZESAERT , 2O H 540 nm 2145 % 610 nm, 1M 4: NH,
SRSV F (570 nm) , HZ GG PEREJIREORKE, SXFP 2628k I PR kg 25+ 1k Js
S FPIERBHIEE SR AT AL .

N W

g

N ey A
NS G e
-

P \ "i
Building block with rotors Flexible HOF
P

—

Reversible
framework
shrinkage

Framework-Shrinkage-Controlled HOF Laser Switch

Fig. 5 Multi-stimuli responsive fluorescence and AIE behaviors of TP2VPE(A)™ and wavelength-

switchable lasing induced by framework shrinkage in a single hydrogen - bonded organic

framework microcrystal(B)>"

(A) Copyright 2018, American Chemical Society; (B) Copyright 2022, American Chemical Society.

20224F, Zhang 55> LA TPE N &A% 0, IEBI AFRILNLNE Z BT M5 T 28 HOFs B4 . %
oA L) FH 5 BRI ] 300 fie A S B 5 4 sh 25284k, B B 2 (O HE 28 mT e 4 e, DA T ] A R A
FUHICHr T WM G 5 LB FE B, S0 & 5 U K 7R 35 6 (494 nm) 55 285 (509 nm) 22 [8] [ 7] 35 4%
[EIS(B) ], 30 e ifE— 2 W /0 B 2 AR50, PTAE SR HOF Bl Hh 07 S BRI I i . ik o
RFERFET A HUREZL A A AT RN AN O AR P2 At 1ORrsi iR SR, 3 1T Rk 2 LA BHEY K
FeF AR .

2021 4, Xue S5 7 400 =08 (DAT) M S BT S —RBARZE &, W H G T =8 =R AT
A=Y TPAP-D, H LA ZEYE HOFs (X-HOF-1) ; FFil 1 F AR TR R I8 /R T HA 65 S fil o b i &
PRI . ZAE SR 2 & S FLAT I 3 A VR R AR < 3 2 A ()37 790 2 2 T S 3% 9 18 MK 506 nm
(LBR TR HESEVETT 2 580 nm (LR ) , Horp ZBRE R P DAT Frocs i i RELE . 1ok, HA R
i R 1 HOAc@X-HOF-1 7EBF B8 )5 2 B i 32 25 19 ) 8OO IR A7, H R S0 H 580 nm #5175 2
548 nm; MiFR 2 CBRJGHHEEAN S DR A ETE AL . SE— A58 R, AR (L T &1k 2 BRI BT
B AR EE AR AR, A UMETE T HOFs 1 1 8Ot AR A7 . ST XA R 43 7 & AR IR 1 298

(F6). %Al e e AP SO A RER LA RHR L T 20, 418 T HOFs fE3h 20t 5

Chem. J. Chinese Universities, 2026, 47(4), 20260012 20260012(25/53)
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2025 4F , Wei 22 5L T B 0
FE Wit 1 2 45 TPE 41T 4 ¥ o -NA FlI
B-NA, F-FIJH a-NA Fl1B-NA #h & | 2 Fif
HAARRFLEZM P HOFs. a-NA F[JE
AR RFL 7T, X DCM/CHCL, 14 1% [} 77
58, PURRHRE>106 °C, JF @ 2
2 TR Vs 1) B 7% B Ak SRy TG i R 0% AH
(-NA-non) ; B-NA 1 ZH %% 5l 18 18 7Y £
B, A 3 Bl F A4 A AR (B-NA-DCM/EA/
CHCLy) , FLB b % 55 58 5 Be ik, FLRE
T o B A - R A AR S B SR S B T AN
MEIRHESE (& 7).

a-NA

Fig. 6 Fluorescence emission change of X-HOF-1 that was switched

by fuming, grinding, heating and recrystallization™"

Copyright 2021, American Chemical Society.

B-NA

Fig.7 Molecular structures of @-NA and S-NA'"*

2022 4F, Tong % P HiH T — FR 415 AMEMEIE A | LRS- 105 & 5 42 000 B9 HOFs #1 B R4E
WFFE T M55 A0 A | ¥ TPE I, HOFs FIZSFRRIE Kol #bERE2: 5. Hirp, DUTPE A0
HOF-3 Al 2t C—H-- - A AR B S LSRR RIT, JFiff— IR EHESL . tAh, HOF-3 18RI
S 45 AR R RN, TR OIS BB Y77 (PLQY) XU 0. 03, T FETE AL HOFs {4
J& . BT T e 2 20 A R8RS T AR ST, Sl PLQY #2712 0. 33(& 8). XI5 AT
R R A B AR SR R TR R B, R T HOFs 78 & 6 A RS v 7 .

Regular Square

Fig. 8 Hydrogen-bonded organic frameworks constructed from pyrazole linkers and
23]

diverse aromatic cores

Copyright 2022, MDPI AG.

Chem. J. Chinese Universities, 2026, 47(4), 20260012
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2023 4, Zheng 55 BT DU 2 B R 4 HE-TPE fiT A= ) (TAP-TPE) M 3R 1 Z P i AR 2, Hidh €2 &
C3 fHAT LUE B HOFs, 51 IRTE Rl — 7 TR R RIBFSEEE T ATE 5 ACQ 0 . WFFE 3R, AIE fhifk
(anC1) R 75. 6% Wit 77 2 L IR OG & 3 B o 8 J5 1] 9 55 ArH---ar A B AEF 5 1 ACQ f A
(1N C3-C5) HFr=RAETF 0. 1%, HAEF-IE B A5 AcH- - VR, SR> T B TS S 80O
FER . Horp, ACQ B S A C4 F B H DLt n] 396 () S B (A7 ok, AT FE JC -SR 40 (G 4, R A It (] 24
10s. Ab, bk C4nHE 365 nm YEHE T KA EBREhia 5, SRR il SEBLES - ELOEER , 0 i 1 JF e
PROIEAE S A ERIR SN . #E—P LI, AIE dhR C1 56308 (5 K C4 I ARTR G4 T SEBLSEE |
g S48 = EmAR 5 B e (K9).

(A) Qﬂ (B) so00 — ©)  off off
) 5 5000 —a ia |
5EO" s =" }. L
- ?m k . — ' —
2 £ 20
) @ 1000 { 4
TAP-TPE v ol 100 pm 100 um

Fig. 9 Molecular structure of TAP-TPE(A), fluorescent spectra of crystals C1, C2, C3, C4 and C5(B), reversible
bent and straighten of one end of a rod-like C4 crystal(11. 5 pmx15. 3 umx717. 7 pm) that was sticking to
other big crystals as on and off of 365 nm UV light in 1 s interval, the UV-light source is on the back of the
crystal(C), picture for multimode anticounterfeiting using C1 and C4 crystal powder as printing dyes(D)™"
Copyright 2023, Wiley-VCH GmbH.

1.2 |ZEEFHESEN AIE-HOFs #1134

FERSEAT ATE B0 1 HOFs RE FE v, 5] A& A2 R T 1 B BE Bt & — A Ol HA 20 o it
g . TRIEH | FREL | BRI | TRIL | R RN e S AU RE A A i ) S 2 RE AL 1
WAHE AR, AT SO0 sR A SLIC2 [B) A9 43 F (A AR, SR S e 2R i 2548 et e e vk .
IRE AR 5 MR ATE &G (AN TPE)AHZS &, ANMUBE I SV E 5 | FREQL A P 418, iR
AL A PR S HEB U A M RSN DO, AT DI ) S B R AL [ A4 2 0l 5 ZFLHEZR S
TEFH .

20214, GuZEPHRIE T —F R T T IRE R A9 (SPOC-SQ) i & W Z LA HLAIALIF 10(A) 1, %
p RIS C—H---O &t S - HERUB B = 4EshSHELS . ST R B, % A IATE Bk 25 0 AR ot — 5 P o st
AR AT B - B R B A JEAERE R I K AT, FLRES S T R R R 96%. BLAL, RN 2R
FEIRHRE S T 1 AT R - AE 298 KAPE T, 4R 7715 T 0. 44 bar(1 bar=1. 01325x10° Pa) B} FF 1A%
B 2 b 38 e PR X SR AT BT T I 2 e i RS H , B 2 sy Filad O - H—C=CH &
B C—H---m ERREE—4EEIE N, /R T WS I O LB 10(B) . ksl , 28
BRI S & SIS RS 15 nm, DRI Bl 24528 R0 43 34 Btk A o i i [ 10(C) . % T

Chem. J. Chinese Universities, 2026, 47(4), 20260012 20260012(27/53)
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n
D-1r-A linker = w1 interactions S o n e

Intrinsic oxygen site =& H bonds Time (min)

Fig. 10 Chemical structure and electrostatic potential(ESP) diagram of SPOC-SQ(A)™, packing diagram
and 1D pore channel of SPOCSQ-C,H, viewed along the lateral view, with the gas-accessible void
space visualized by yellow/gray (inner/outer) curved planes generated with a probe of 0. 14 nm, the
C,H, gas molecules in voids are omitted for clarity(B)™", plot of the wavelength blue-shifted change
(AA,,) against C,H, adsorption time(C)"*

Copyright 2021, American Chemical Society.

VELEAliAT AL Z AL it P S B0 T SRS S 4500 5 A8 1 h A8 622 W, ot & 3t L s e Btk 4 B8 5 v il
AL N RE R RE AL R AL T . 2024 4F | Zheng 2520 gk — 5 W} LT BR# Ykl SQ M S A
HUAEZE (SQ-HOFs) 17 T 2 RIS, #5/R T HAT AIE PRI SQ-HOFs fAARZE A4 -5 A o 14 DG 1k
Je Hxk 2SR SRR B . %R T T X BRI | 1 R0 RE0 AN FLAE DT ek S5 24N 2 1, BB
T SQ-HOFs 7£ S AR W B 2k B v ¢ S 35 4 M 777 2 52 T 0% SO0 0 B I, Ok SR 4% Dt 7 R 4 7Y
AIE-HOFs fFRPE TR AL T 8 2SR .

2021 4, Chi %7 i 3E T —FhILF DU LI TPE £ 4: 91 (TPE-4PhOH) ¥ 5 19 8l 2% — k4 2
HOFs. %50 15 X JUA R, W 3L F TPE & 0 ANEL . FETE LA, BEAS 2 T 5 HH4R 43 Tl 1
4% O—H---O &, T —dEaE R a5 1, 4 1 HA FUOWHES 22T AL . 3k SesE A2 A [R] J5 1) _FGE
ZEZEN , o T B R AT SRS TR AL, 2k HAT 90. 0° 4 e M (c L IED) i — 4k 4 2 )
2% (144 0 2D-90) (B 11). W a5 b %y 1) ol SRE 2B AL 10 2R RS, 1 — IR S — 2 g SURRAE
ZARE HOF JEILH 1B & 25 s A8 5 124 AT R, R RIERIZE I B . 2/ LR 18 )
WO, SR ] A ARk ., B SR YR A S 2D-90 B AR Sk 2D-82 A, R4S N 90° i 4E &
82°, 1M ZBR L BRZE IR T i AR & SR AR 2540, SEENn i & F A8 . i — 2B 9E & PR, 2D-90 fb AR
LS sEVERE, Hos FOBURRE 4. 7 MPa, 5 ARG 2, LI M R EAT U ) o v e s
FRAE . BEAh, 2SR HA B N & ATy, FLR G T B 25/ AR b T R AR AN % AR . BT Bk
A G P B BIEE AT HLE, Dichtel 2825 & JR T —Fh AR A KM, 8 L BRARTE fb A b
BB SR, £ ARG W EAEE ST PRSI , AT T UL E B R AWMk

A)
HO

|

Qv
HO U
TPE-4PhOH

(raw material) INNovatve entanglement pattern

Fig. 11 Chemical structure of the X-shaped small organic molecule TPE-4PhOH(A), the interlocking mode
at the entanglement location in the SXRD structure of 2D-90(top) and the corresponding schematic
diagram(bottom)(B), illustration of reversible structural transformations between 2D-90 and 2D-82,
atoms of MeOH and EA molecules are colored yellow and light blue, respectively, for clarity(C)*"
Copyright 2021, Elsevier Inc.
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ZEMRLAT H Y IR A, AT DA L R R 2, RIS RAF 4548 S8 e vk 5o 1
P RIS, HAE SO 28 . JRLT- o3 WR A #4 R AE DL S iy ME R B G ARG 570 J T JE B i S5 A
R TAENFINS T2 AR e T SR s dn a5 A A — AE D REMA R B R )

20224F, Chi &AL T —FP 4418 CIEREEUR Y TPE 1T A4 TPE-4PCOM. %53 e ATE
PEFIM A 53 TR, ME A ST TR ) T 1 1 [A] B HLA8 R AL IR % 5 T 80U G RE Y HOFs
(HOF-8PCOM). ZHMEALMA AL 32 0L 1 I 25 1) SR i) 1o s A 544 - ZE R TR0 28 SOl T, HOF-8PCOM
AAEELA I EUR CM AR S TC 1 ORI S AR 2 (8] & AR AT AR (B 12). E— 2R, X R 7
V5T R A5 AR TSN A | AR P T T B ORI, NI B B AR T A A &
AW EE . AR, A PGB R R i 5 R HE AL A AR R B K, A DMSO
FREE T AY 0. 0032 D42 T2 29. 9404 D (L) F128. 9500 D(BFL). X — i & OB ARG 58 S 3V 4 — 44
e A R AR i 2R IR B 1 D B EHERE , R 2RI AR i Bk 1) — S P b A ks

Rotatadle polsr group o O
LA ' © & teeacom o
L Paolar molecular 10100 Broathing banaviors A
= TPE
Supramaoiecular dpole moment voaumml
Wel-known AlEgen l
[ J
L
L ]

Emission by force exceston mode without UV imadiation
ML nacive ML actve

Fig. 12 Design strategy for the ML-active flexible SPCOM framework using a polar molecular
rotor as the organic building block™
Copyright 2021, Chinese Chemical Society.

2023 4F, Chi%8™/7E TPE 85 W 5 | AR B R LR EE , MR T HA — & 2% 19 HOFs (HOF-8PZ)
SEPL T FLIE A R EEME  JF RGAESE T e S BRI T P -5 T AME s AL RS sh A . 25 A0k
WG B L R A X SR AT S BRI B, 4B/ T 8PZIEZ R T iy nl i S i 5 AR 5 8l R
1728 IR EBRIEFNG , AR AR S5 A IR Rl R S £0F8 5 20t LB A B T i Sk — 241
. iR LSRR 1V N 28 R B ZE T K A R SRS, R RAF AT IkAh, ST 8PZ
() JR R et AR ) 228 5 2, W — RGN HAT AR R B 54 BE 114 B-Joe FEE W 2 AR 43T 58286 THEZRFL
T, A T IS TR XRD A0 HT R i - R AR AR R (K 13). 26 RA0EE | JE8UR et &
1 PXRD 43 Hr 4 53R B, 1% R 93k i HAT R R A e TR 500 5 RS ROk BE, SRIH 7E298 4
S VBT 1 SR BRI N7 75  Hh FYE T

2019 4, Tang JEVBEHA BL T —Fh S AL S AL TPE AT 9 (1) %4> F AR BLH B ALY
AIEREE, i 248 pH | W78 AT — S fINEm 1 i E SGIRAEA TR, FF AT 4 Bl & G IR e i A
ARG AR . BFST 4 SR, 20 LAEBRIE 551 (pH>T7) £ AL R3¢ , TERRMESF R (pH<6)
JE AR MR CTIT R, i B EA Rl 330 . ez S it 1 S B0 B B e . N ]
P53 R S0 BT 520 nm P8 5 460 nm, ZE0IR Ui HALS DEFEHER (481 nm—491 nm) , AR AL
AFEA . BEAh, HUBRBIFES AT 5 5 = 06 IR A (1p-o, 451 nm) &S 5 & A 418 (1p-g,
496 nm) , B 5 i 5o v ) FEZE K 5N W €6 (1p-f, 462 nm) , #k— 3 a] 5 25 S F @ & 5t (1p-h,

Chem. J. Chinese Universities, 2026, 47(4), 20260012 20260012(29/53)
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(A) ) ) (C) Luminescent thermal alarm

| . \u— _’\1:- _’\m _’\m«
XK e ee-w
(e e e T

N: Normal; A: Alarm temperature; O: Overheat — Temperature rises

Qe
o

B) . 3 8PZ-SC6 cocrystal

D)

38 = ﬁ +§

CX (X =11010)

Fig. 13 Molecular structure and schematic representation of TPE-4PZ(A), hydrogen bonds in single-crystal
structure of DCM@8PZ at 150 K viewing along the a axis(B), schematic of 8PZ-SCX cocrystals
used as luminescent temperature alarms and images of 8PZ-SC6 cocrystal under daylight(upper)
and 350 nm UV light(lower) upon heat treatment(scale bar, 200 mm)(C), illustration of the adaptive
accommodation of 3-alkylthiophenes in 8PZ through the local motions of ethyl-ester chains(D)™"
Copyright 2023, Elsevier Inc.

482 nm, ®=82.3%). IRWFEE-ININ-TEZE A 0] ZURAEER, AT SCEARE nT 8 10 26 % e . PR
SR HT AR, o 3R AR (1c-a, le-c, le-d) RERETE AL — 4k 2 AL A BA HIHESE (FL4£>0. 4 nm) , HAL
B BEAE R S BOOER R (D=4. 3%~6. 1%) , INFMEIRZFLEEH 5 2 tom B rT 2T 1065 (& 14). %
WFFEIE A ALE FRPE 5 S MUAESE , Fu gt T B s Xt b . 2 B i B Re A RMA &R | 7ERT#R
AL IS A A BN 4uak Jre B s o7 R

20204, Hisaki %48 T —Fh LT TPE fi5 4 9 CBPE ) =5l 9s 2 S B A HLAHESE CBPE-1(MeBz).
A RHEZS A B R R ST 485 nm, 5T 7% 0 16. 5%. TEAL)5 ) CBPE-1a & SR 2
477 nm, TR EETEE 21, 6%. iR XSLATH AR, WSl EHERRES M (R AR, SRIIDOEAR
IR F R o 7 S HESR Z (B AH B AE AT 2K . 2F— 2538 L MLAREEE CBPE-1a, W AR1S & ST =
547 nm P EOETCE AR CBPE-amorph, Foit 77 3 i 46 5 2 55. 5%. X208 SR 0 & OEAE
U A FAEZS AR B Y1 J5 o HER O B, AT 1 5 B JE 9 431 I e (181 15). o S
TR ICER SR iR 6T H R T DA, S T & ARk 1y & YRR T S

2025 4, Tan PV RGE T — 28 3 F U (4- R FLBXZC ) BUIR 9 TPE i1 4£ ¥ (TCBPE) ) AIE-HOFs
(TCBPE-HOF) , £ 4 LED LG R ARG HEAS 2 | M Dt & I 1 3 LR A4 55 m) it
3 18] 2 7 S A 4 TCBPE-HOF , JE R HAT /G H7S Ty i MR DU B B 28 1) — 4RI 25 454, o 2%
I S RT3, S B D 286 J 2 Al 1 A S R 5 P IIR S5 S 1 R K . 2R R I I 2 ATE

Chem. J. Chinese Universities, 2026, 47(4), 20260012 20260012(30/53)
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Fig. 14 Molecular structure, molecular packing viewed along the a-axis of the unit cell and photos of four
crystals taken under UV light: 1c-a (A), 1c-b (B), 1c-¢ (C) and 1c-d (D)
The black circles depicted the pores in 1c-a, 1c-c, and lc-d along the a-axis. 1c-b had partially weathered due to easily lost
crystallinity and CH,Cl, molecules, and the fluorescence intensity was continually declining with increasing weathering

intensity. The CH,CI, molecules in 1c-b were in spacefill style in order to be easily recognizedm ,

Copyright 2019, Wiley-VCH GmbH.

(A) HOC
1
e
e
2
HO.C
CBPE

©

Fig. 15 Molecular structure of CBPE(A), illustration of triaxially woven frameworks of CBPE-1(MeBz)(B),
crystal structure of triaxially woven CBPE-1(MeBz)(C)"*
Copyright 2020, Wiley-VCH GmbH.

REAIIL B A EFE M . SE AT S, MPBHE 390 CC R BEIFH:Fa 8, HAE 150 CRR A1 T Aok
RICHR LAY AT AE AR = T R ORI 71%, LT T 26K LSN: Ce* (55% ) F1 SCASN : Eu** (59% ) ,
PRI A S BT R R . 2% TCBPE-HOF 1478 T-365 nm “84F LED St A |, M8 T k4t ok
Fea . ZAHAAE 20~140 mA WK LGB FIN, &GRS R R X R (R=0.997), HIEA
SRR, BT HAE SR 25 BRI 400k Hh A P Ay FE P g (1 16).

20224F, LiZEPIPLIAN (4-FR K 2 B ) 2K (HCEB) W S BT % T BA ALE B+ HOFs (HOF-
76). 1€ HOF-76 Ffili I, il 7EHEZRFLAE N 5 A BH & F20E ek DSMI, il 4 T — %51 HOF-76DDSMI
FAMENE 7). W5, DSMI 6 40T SE B AR & SEE (@ A S0)R T - FiE aiassm, & 593
kB HOF-76 (IEELT B B4 6K, FLAMALZSHIAR RIS E . 750, 220 (B B0 ks  , 1A

Chem. J. Chinese Universities, 2026, 47(4), 20260012 20260012(31/53)
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Fig. 16 Molecular structure of TCBPE(A), HOF structure of TCBPE(B), temperature -dependent fluores-
cence intensities of TCBPE-HOF(C), PL spectra of TCBPE-HOF cyan LED device with a 365 nm

chip under various drive currents(the inset shows the photo of the obtained LED)(D)**

Copyright 2025, Jilin University, The Editorial Department of Chemical Research in Chinese Universities and Springer-
Verlag GmbH.

Fig. 17 Schematic illustration of the design and synthesis of HOF-76ODSMI and the packaging of a WLED™
Copyright 2022, the Royal Society of Chemistry.

IR R RCRIA ) 31. 1%, TR RAES VT L il i oA SHRATOEIHIESL . A, HESLAY PR K
N AT AN T DSMIA>F 154, {# HOF-76DDSMI@1. 42% ()47 2% (2. 63% ) B i 15 T4l DSMI#)
K (<1%). ¥ HAEEN 0. 22% (BT 750 R G EHRE T 460 nm #5556 LED & F, Frifil 5 89 1156 LED
AT R RRUE F1EAYT CIE 4845 (0. 333, 0. 329).

Xiao 2 HRIE T —Fh o 4 NP BRAEERT A= W) (H,TBAPy ) A () S AT HLHEZE Py-HOF , -4 145
SRR 2 B G R AR T microRNA (8 RGN . ik kb ad 4 X+ 0—H---0 S [ 413 %
LR = A | L - IRAERIME U AT S0k S T ACQ AUV . WP LTt 4 S it h FL IR - 4
V5 SR k24 2 0 (PATE-ECL) MU, Py-HOF F B Ak 27 % i B A L A | RAE (AR R AL B pA b B
FES B BRI ER T (B 18) . T3 9850 Y5 T 2R 19X 28 S AL 1 P2 B 358 0 il 4 S R | J-3E R sk 2>

Chem. J. Chinese Universities, 2026, 47(4), 20260012 20260012(32/53)
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e PER UL S fLBR A5 4 . AE BL Sk &, A Py-HOF #4 # fi fb 2% & AL IO &, SC8 T %)
microRNA-141 455 AR ERTIN . K532 45 3% b, H TR0 B A IR 228 miRNA-141 8 & 50#r, 15
B 43 BT 25 SR DA AR SOk GE — 2, UE S AL B A A0 9 A e miRNA-141 19 2 SAG
20234, Jie 2P0 I FAH R A BE L SV EEA HLHEZE (Py-HOF ) Al RuSiO, 24 K541, Hil 45 T X K H 2R A H
f2f R e B, T LR BE AL AL SR XT He™ Al Ph> B 8 R AR . i pe ARG . 2025 4F, Chen
SEOTYRSL R HTBAPY 9 4 T HOF-101, JF5 4845 &, JF & H—Fhi REBoRfb2e B . 52
BT X RIAFFRE 0157 : H7 BRI, IR FH A W05 b i SE BRI

o«
o
ona®
\“cct\‘
.\\'\\\\\‘“ ¢
R agere®
Porosity~ "
) y ¥ Jy v’v'
V\»t\ , e I/
ﬁa\,\)\»~ %’}W’
VA PAAA
8§ @ v'%‘}é/
~ .
"\)\)' Yy~ i i w ECL sity:
R T
4251 a.u. Sbod s
H,TBAPy H,TBAPy Py-HOF-210 °C Py-HOF-180 °C Py-HOF
monomers aggregates

Fig. 18 Schematic illustration of the porosity and aggregation-induced enhanced electrochemiluminescence

and molecular packing of Py-HOF"™!
Copyright 2022, American Chemical Society.

20184F, Ling 25" i #4728 A0 (S 5k O) S EURAV & (3-8 2037 ) , B A T 4 Fh e 5%
kTSP PRI i ) 2 R Wy 5 2R Sk IR AT AR 4 (MBS, M2S, M30 FIM20), 523 T M ACQ, AIE FXUS K
It (DSE) AR & 6A T R AT P A2 ,\Iﬁkﬁfﬁkaﬁéi@(Sﬂ nm) 2£156(630 nm ) 75 & P
T (E19). BFE AL, M3STERERE T 2IMAH) ACQFT R : MH %?IEJT%E%/BEHOFsET,E
PR TR 85% 2 NI E 5%. W&, HOFsEPﬁ/BEEI"JyE‘L B IE A FE Iy PR T

(B)
ACQ Gﬂr\d
TI"\ on
Blue shift
= B

- " o o . -

= = MZO : T lend
o N
Fig. 19 HOF structure of M3S(A), structure of arylmaleimides and their photographs in THF and

in solid state taken under 365 nm UV light(B)"*
Copyright 2018, Wiley-VCH GmbH.
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Ko FIshzs (8], MG os 7 JE6 S 02k, RECOCHRR . AU S B 8 AU M 2% J5 , M3S
R BB EEEOE G, KRGS R AR, FE T/ R2IKE % 22%.

2017 4, Chi %58 2 SRS FEHBURECH , =T T 3 R SE B R TPE 717 4E 9 TPE2N, TPE3N FiI
TPE4N. i, TPE3N F1 TPE4N AJ DL 4 i S5 A7 LHEZE HOFTPE3N F1 HOFTPE4AN. FR g 2544 34
FH], HOFTPEAN f A& i f77E 2 FhfLBR (oL : 0. 5855 nm FIBFL: 0. 7218 nm), Ho afL AN FEIRIR,
WA TN R 2S (6], SRR (BT %<0. 1%). B HUHTERIR o FL45HI)S , HOFTPE4N
RO EBREIE (A,,=515 nm, & T8 20. 8%) , [EAZEIEER 50065, SBR[ K 20(A) ] A
TAFBEE RN (150 C) AT IR o FLEEHE , ISP ST, ARTEIEIEI A& L, HOFTPE4N 7£
TR AR T 217 KBRS 98 SR 1455 , T JC a FLAY HOFTPE3N Sy Ak 2 30 B 3 A R B8 MR 187, TE 52 o FL PN AR
FHERERNEK EM, X5 ATE (5 F N e 2 IR B —3 . IWIAFIE 58 T HOFs FLER 45 F X} ATE 37
FERUL, 4R T — i I SR D0 285 A R/ F AL 1 R AT R A BHAE T3, BIRH T ATE 304 b 4y
T NEFE Z BRI OAERT, RSB T 908 -7l i /4% . 2019 4, Chi 55l 1 455 TPE I It
A, FER T HAKANEZALAE = 2Pk HOFs, 444 4 8PN, il il i Rl JA ¥ 4015 1T 9 P A AR FL45
Fa i) 8PN HEZL [ K1 20(B) J. 2023 4F, Huang 5 “ BT I6 B T — B 56 T i 548 1 08— 25 7 £ 4 (Spi-
ro-4pn) I S HLHESE Spiro-4N, SEHL T X5 A Ble 28 M i R | AR5 iU iL k. %+ Lhor
IR = 5 A0, BIA AR, HEAD ATERRPE . PR S X R AT BT R, S5 A e &k Gl 5 —
KW ) AT LA 3 N—H---0 S SHERREE A, HFo e B-F IR A7 5, S 8000 s K CR g
91. 7%, — M 97. 0%). FEF ICATLIE ] 25 (I X 48 4% %o 2R e 2% A< B A BIR 58 17. 9 P, T A R
10 LA b WF9EE—2 R Tz RE (S B2 5 shasaT Ak vh i iz A L1 20(C) 1, i R e s
KB ESLIERAINE R 5, SEPL T HOFs X 55 75 Hi (1) 2 % U BE A 8%, A BEi B R A% b RH At T
HESE .

Emission miesuty

©

M T T aq TTT]
EEEEE - E

Q Daylight Encryption . ‘
Writing <
AL ° Q

[391

¢
HOF with adagtive vouds - Spro4N e

Fig. 20 Chemical structure, single crystal structures and PL spectra of TPE4N(A)™, construction
of 8PN and photographs of 8PN taken under UV-light irradiation(365 nm)(B)™“’, the design
strategy for Spiro-4N and photographs of Spiro-4N test strips before and after addition of
diphenylamine ink(C)*"

(B) Copyright 2019, Springer Nature; (C) Copyright 2023, Wiley-VCH GmbH.
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1.3 ZHIEFHRESERN AIE-HOFs #1#}

2023 4F, Pan ZE“2 L TPE J#Z.0y, 102t 51 AMLRE FIRERILIA, 1 TG T — RAN 0 FHI 5T
L1-L5, F3EF X LG 4 T 2 HOFs §H A& (HOF-LIFM-6~HOF-LIFM-12, & 21). #F5X R, B
HOFs Z5F4 g B & HE T R DE 6 RE , For DL L2 R B e ST HOF-LIFM-7 A1 HOF-LIFM-8 B H It
M S0 A, R T R B 1k 82, 1% F1 77, 1%, KU T W W 78 1 43 9] 1k %] 148959. 5 F1l
123901. 1 GM. £5#) 20 #r B, HOF-LIFM-7 H.A3 08 i fE M) 25 44 , 45 A F 3858 & 658 & 5 1 HOF-
LIFM-8 M| St AL rh2s 454, JRILIH MR A8 2O6T T8 . @t AV SC i R B, X 48 HOFs Ak
TR FRROE TR BTG ARG, I HAT R BHAE NI RE ST, TS T HAE A= W) AR 408k 1 7
.

@ Extended @msudi-‘smm ®\i“.\ll'_‘ ridine

Substituent Group

»’ ”~
o 0'

o® L3 o, HOF-LIFMJ § a‘f |)

HOF.LIFM.A0 0CSaSS . HOF-LIFM-11
- » 2
‘o E‘)\f' ot
0'1‘2:0 ;l(: r‘?(
O Appropriate & ’u’o
Substituent Length

HOF-LIFM-6
Fig. 21 Tetraphenylethylene-based HOFs with optimized two-photon absorption(TPA) properties constructed

through molecular building-block modification and crystal engineering, demonstrating promising

performance in two-photon cellular imaging applications™”

Copyright 2023, Wiley-VCH GmbH.

2023 4F, Zhang S5 3l 1 e T F Z2 B AU S 1Y ATE 431 F-TPPE, 76 5 R AN [RIAR A A58 T
5K 510 5 Fl HOFs (FJU-151~FJU-155) , RGuaoR 18I0 o i VE PR AE A0 40 5 R 1k
RERYAL . AR, MR (N2 BR LG . =S be) N ER /R 4SS, 5 A s AL S5 5 i
WAL (AN N, N-—F PR . V- REm e o ) ) Ay it e L R A S S A AR 54 . X Rh gt iy 22
S EBSE W TGS RICAT R AR R 2R 2R R S e PR e RE A Pl BE RO, iR R RAIC, &
WEF 453 nm; SRR R T oI iER 2 IR, SRHisE R, S8R LR & 486 nm, 1T R A
75. 6% (&l 22). 1% T AE A3 2 1 R0 AR P Aof ﬂ?”’;&ﬂ HOFs Z5 4 % [ #4515 &G nT R34 T3
W

H T R — LA R E 2 I REAE S Bh AR EAYRIFR , Zhang S5 IR IE T —Fh I T S B
AIIE A K TR ML) A R BE IRV B HOF's SR 4548 . I e A e 1 A AR Tl U 1 B A7 B A S P
A, I FH L A DE O 0 B A BT AR Gk b . A5 85 TSR IR TE S AR S A 2 IR B fUa b 1)
ZE5E, SRS IS DB SR B SRS [R) LB AS T 0 8 A 7oA« AR DX mT 3 el R 2 A T i 4
FA AR SRS A, 1717 55— DX B D3 o oAb P S B R 53 8, . St e o OL SRR s L o
T T M FEE S B HER S, ARG T AR — R T A S 5 2 g0 , itk
P L Ak R G2 B DI 28 BB AR AR A P T B A RE R (K 23).

20194F, Huang % HEH T —Fh LT HOFs B AL A0 1 X5 L E AU 1 2 ' (MRL) AR BET TS
PG LT TPE B4 75 5 K AT 44 C3Ph, H I TPE 3 [A1 ) A BELAS0R A6 8 T S AILME 7 5 3 iUk i
HOFs. 5 il HOFs BR il 7332 gh3 58 &k SR HLTIAS [, C3Ph i HOF's f&f AR PRS- 11 A 2 28 BT[] 52

Chem. J. Chinese Universities, 2026, 47(4), 20260012 20260012(35/53)
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(D) = Solvent
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Fig. 22 PL-microscopy images under UV excitation(cale bars are 20 pm)(A), PL emission spectra of (B)
and UV-Vis spectra of FJU-151, FJU-152, FJU-153, FJU-154 and FJU-155(C) and different rota-
tion restrictions caused by the connection modes between F-TPPE and solvents(D)"*"

Copyright 2023, Wiley-VCH GmbH.

ar-ar EFRT & AR B DO K, F T2 A0 R 0. 13% 5 SR, 8 1 WU AE S 1l TR Uk o0 4% 1 HL A% 4k,
RICEIEASG , TPE HITH ATE TGRS LUBL, (R w 77 3BT 2 25. 2%, 558 T ik 193 £511)
CRUSETT ROEIETR (K1 24). F RS BT E— PR R, IR R FEEE RS MRL MR 3 5 T HOFs A 7 4238
(FEK) 5B AR (RO Z Bl AT 4 . 1% TAERIFH T HOFs SAELEM il st , kit
LA {5 L) MRL A RHZ A T 43 0 7 2 2 38

FEXIE S8 HOFs =061 55 73 AR AR 4E R, S BOUTEROHE O L2 B sl i 1) hig 48
ZyYHE A, Li 1P T — el far Bl B SRR R AL R . Rl TPE AT AR S & AR 4
B My T B =48 H MY FDU-HOF-21[ [ 25(A)~(C) 1. T 5| g % U8k 2% 0 o fin
ZAEHRE B F A AL AR e, BEAE TE pH G e R A R AR R R e 2L . ILAh, A REAT L
FHT WA H AL B v e B A I [ 11 25 (D) A1 (E) |, A IFR A 1.7 wmol/L. % TAE AT A Fa i B9t
HOFs RS B2 158t

Wen 2547338 T 4 )3T DU (4- R FLHIL ) 2475 (HATCPE ) I IERTAE#) (bpa/bpe ) ) HOFs K Hixf
AP Fe™ B F ML BRI DO LRI BRI, AL vty U snm A o . IR R il 25 1)
A4 1 RN 2 A3 i ST B 3D A LAE SR, (B AR (HEE/ZK) RS BR G 20 I . s R Bl 25 1 Ak
H 0 3 F1 4 BAT TSR A S SR - HERRWE T, IS Pk S 2 o3 U I A1, LB A W o AL
o Fe™ ISR FEE 3 . 1Ak, (LAY 3 F4X] Fe BRI St PRt ook, H HAT SE s =R
B . LAY 3TAXT AP RI EOCLRE, HALE Y 418 T DG w2 om B a] 3 R
15. 445 (& 26). XI5 1 A R0 e SR B, AR DR T HOFs 2 Pk 22 O MERIL, JF o RIRIE T
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Fig. 23 Schematic illustration of the smart-responsive HOF heterostructure(A), illustration of the o-tfpe and m-tfpe(B,
D) sectional crystal structures of HOF-FJU-39 and HOF-FJU-40(C, E) and PL images of HOF heterostruc-

tures under thermal and acid stimulations in different orders(F), the strategy for covert photonic barcodes

based on the smart-responsive HOF heterostructure(G), proof-of-concept demonstration of the smart-respon-

sive HOF-heterostructure-based photonic barcodes for anticounterfeiting application (H)™"

Copyright 2023, Wiley-VCH GmbH.
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Driving force from spatial crowding A 2D HOF sustained via
weak hydrogen-bonding
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Fig. 24 Single crystal structure and mechano-responsive luminescence of the C3Ph-HOF™!

=y Intramolecular N-H---O interactions

Copyright 2019, American Chemical Society.
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Fig. 25 Synthetic process of FDU-HOF-21(A), crystal structure of FDU-HOF-21 and view of the con-
nection of adjacent building blocks(B) and representation of the framework along c-axis(C),
fluorescence(FL) intensity changes of FDU-HOF-21 aqueous dispersion in response to various
ions at A,_=330 nm(D), photographs of FDU-HOF-21 aqueous dispersion and powders after
treated with AI**(under ultraviolet radiation light)(E)™“

Copyright 2025, MDPI AG.
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Fig. 26 Molecular structures of H4TCPE, bpa and bpe(A) photoluminescence of compound 4(H4TCPE sample
prepared by solvothermal method) introduced into different metal ions in CH,CN(5x10™* mol/L) at
room temperature(A =376 nm)(B)"*”"

Copyright 2021, the Royal Society of Chemistry.

TPPA-BTC TPPA-BDC

Fig. 27 Structure of TPPA and illustration of the fabrication of TPPA-BDC and TPPA-BTC™
Copyright 2024, the Royal Society of Chemistry.

LR, TPPA-BDC H &V A RO T AR4R ST BRAE , MM R0 S5 1 o6 & 0T . W98 0K 2 Fb
HOFs I F TG 4538 . TPPA-BDC BEXT 5 2k (PZ) RALIR N , DI KBCRIK 67% , HHHH K PZ 75
F:1# TPPA-BDC 45 W TE 21 565 3 L 746 8 s XTRTE M (PPF) A4S I R AIR 22 0. 35 wmol/L, X} PPF /s
HARFEA T PPF B2 A 5 I FL 2 FOHEZRAE 52 24 A A b B 3 B AT Bt T4 . ik ot
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Tang %6 it 38 T — Fh i 1o S 21 3% 5 w4 2 19 2¢O HOFs, Fy O #R 356 48 4 14 IO 2K 3 nif ik
(TPP-4COOH) Al 1,2-(4-EIEFL) 246 (DPE )AL AT . BA 5 X AT S0 2681 , 1% HOFs INTE i T — 4k
YK E, Lo sm a8 (0—H---N5 O0—H---0) 5 m-7 HEBUE AL R PR T HEZE RS e Pk . oh,
HOFs {455 T TPP-4COOH [ AIE 51, #7720 1. 6%, MR 8K 3. 3%. #2105
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Fig. 28 Co-assembly of TPP-4COOH and BPE into HOF(A) and PL spectra of the HOF in treatment of
aniline(75 pmol/L) at 0 and 15 s(A,=340 nm) and quenching ratios of the HOFs in the presence
of aniline and other analytes(75 pmol/L), quenching ratio=(I,~1)/I,x100%(B)*"

Copyright 2025, John Wiley & Sons Ltd.

Cao 550 IE 1 —F HAT AU G0 D BE Y 2518 HOFs GHOF-41) , b khi il 6 E0E (5o
BRANTEY (AZBH) 5CEH thHEHI0E T BEHERT A=) (H2PheNDD) JE20 2%, 528 1 1E 541D (365
nm) AT B RDEECE &5 EBUROE BRI N . HFFERY], iHOF-41 7R3 P R B = 28 e 5+
Ffl, B A0T 1K 99% , HLI My RS HMDC RSN T n] kAR 1 3% LAl B 284k, i wias OB 21 4
TR 2 g B AR, 20 e A e A S B e R SRR AT R A T O T AZBH BT
JEBUW 544 5 H2Phe NDISAITHOEAE Al RRATPREIME AT . 56T BiR%EE, E—22 4% iHOF-41 5
ROKBBE(PVA) LG, fileg T HA ZHAOC A0 B 2R . 2 SR Tl e s @
PERE, [ RBL DGR DO sm Ak, S35 15 B 2 )2 90 5 sh 2505 th (1929) . X 01T
YRR BT A PR EDE DI RERHT AL BE HOFs BRHE M 1 8 S, 7E06-A 15 BAFA 5 2 42 i D e e
B TR R (EL.
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Fig. 29 Molecular structures of AZBH and H2PheNDI(A), structure of iHOF-41(B), photographs of
the iHOF-41 @PVA film information writing and encryption at different scales(C)™"
Copyright 2024, American Chemical Society.
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i, AHHAER SRR | I TR] 3 BEAL I R4 SN % A5 iU R B AR SR D032 . SR, 2406 HIL RTP AL
T AT 5 PR TS A B Dl A SRR K S5 G BB A0 . HOFs S fi ke A [m BRI T FRAR i 5, HBUE
AP I VB ) 28 5 RIS L 5 A0 AN RE RS S 25 207 N IR Sh AR R S st B A, 3 ml i i 144
B - AR PE SR B HE ISC. FE T, A SO SRR I AR BB R ATE-HOFs FIF Tk e , REGETT
AR m | AR SOBAE R ] .
2.1 BESEESEE AIE-HOFs #144

MRIRAE Ry —Fh 2 L A A, oA R i K 5 i 2 D' HOFs A1RHE AR A ST .
20184F, An S5l 1T —FP A FH)Z N5 - AH AR FH A B R SEAT D15 B HEZE (Hydrogen-bonded organic
aromatic frameworks, HOAFs) (BT R M, B IRSEEL T I0 4 8 Zf LM BHE RS T K E IRt .
AT T B KA TH A R A2 ) (PhTCz) VRN A SR, el 45 B e SR 45 T 3RS
[F]FLA& R SF 1 HOAFs (PhTCz-1, PhTCz-2 Fl PhTCz-3). Hirf, PhTCz-1 555 5% 0 05 SR HE RS 5 AE 4L 1
PR, FHIE B0 ) BB AT AU B PR RSB 3, FE RS T Al S I (08 K = Ot (574w 79. 8
ms) 5 10 RALAR SR AUUAETC AT T BB R, X — R USRI 28 0 1M R S A Tl iy
i 1 (E130). 2% TAEFFQIPE R K = IR B E I ATC A8 HOFs IR R, AR HLZFLBEEi kL
BT AR AR BN HIBEE T BRI BLh;
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Fig. 30 Hydrogen-bonded aromatic frameworks (HOAFs) based on PhTCz molecule(A) and steady-state photo-
luminescence(dashed lines) and phosphorescence spectra(solid lines) of PhTCz-1 (red), PhTCz-2(blue),
and PhTCz - 3(black) excited by 365 nm light under ambient conditions, phosphorescence signals of
PhTCz-2 and PhTCz-3 were amplified(20 W), inset: photographs of PhTCz-1 under 365 nm UV light and
after the UV light was switched off(B) and lifetime decay profiles of PhTCz-1, PhTCz-2, and PhTCz-3 as
monitored at 544, 540, and 541 nm, respectively, after excitation at 365 nm under ambient conditions(C)
and molecular stacking of three types of HOAFs: PhTCz-1, PhTCz-2, and PhTCz-3(D)"

Copyright 2018, Wiley-VCH.
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Fig. 31 Molecular structure and crystal packing of p-AI-Cz showing the regular hexagonal pores(A)® and target
molecules for the construction of hydrogen-bonded organic frameworks(HOFs) and schematic diagram
of the HOFs(B)*" and steady-state PL(blue or purple lines) and phosphorescence(orange lines) spectra of
crystalline PTOCz and MTOCz under ambient conditions, the phosphorescence spectra were collected
with a delay time of 8 ms, insets show photographs of PTOCz and MTOCz crystals under 365 nm UV
light on (left) and off(right), respectively(C)** and lifetime decay profiles of PTOCz and MTOCz crystals
at different emission peaks under ambient conditions(D)"** and the molecular structure of DCzPO(E)""
and ultralong phosphorescent HOF constructed from single small molecule DCzPO(F)™' and normalized
steady -state PL(black line) and phosphorescence spectra(red line) of DCzPO at crystalline state, insert:
luminescence images under UV lamp on(left) and off(right) (G) *® and chemical structure, crystal
packing, and corresponding photophysical properties of BPMCz-P1(H)""

(B—D) Copyright 2020, Elsevier Inc; (E—G) Copyright 2021, Chinese Chemical Society; (H) Copyright 2021, American
Chemical Society.

T T IRV A S 08 - HES YR EDEAESL | SRR S AR R —H AT, M S K = T
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WFgEE— A T L2 B R AR AR = EAE TR RMER, N SCRLH G RTP-HOFs (A8 £
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(BN 1.8 ms, B8N 3.04%) [ 31(H) |. LB MERISTH AR, 55 FRIEANGE 11437 8] S A
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Fig. 32 Experimental design, fabrication of BPT-HOF@PEG(A) and mechanism of the 'O, generation by
BPT-HOF@PEG under X-ray irradiation, X-ray irradiation induces electrons(red circles) ejection
from BPT-HOF@PEG, generating abundant electron - hole pairs, which form singlet and triplet
excitons in a specific ratio via charge recombination, assisted by the enhanced ISC promotes the
formation of triplet excitons, which, through TTA, facilitates the conversion of *0, to '0,(B) and
schematic illustration of BPT-HOF @ PEG-mediated X-PDT effect for HCC treatment; X-ray irradi-
ation activates BPT-HOF@PEG to produce substantial 'O,, inducing HCC cells membrane oxida-
tion and mitochondrial damage; concurrently, X-ray exposure directly inflicts DNA damage, result-
ing in a synergistic effect that enhances the cytotoxicity against HCC cells(C)*"

Copyright 2025, Wiley-VCH GmbH.
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Fig. 33 Tautomerism of BA-N and BA-C. Photos of BA-N/BA-C were taken under the fluorescence microscope
at low temperature when the UV light was turned on and off UV, and the photo of AP was taken with a
mobile phone at room temperature(A) and diagram showing the anionic HOF of BA-N and BA-C(B) and
photographs of the reversible switching between BA-N and BA-C (A,=365 nm), and LED light-emitting
photos before and after acetone fumigation(C) and histogram of the prompt emission peaks BA-N after
fumigation(D) and repeatability of the luminescence color switching under alternating stimulation with
acetone vapor and heating(E) and normalized prompt emission spectra of the BA-N samples treated with
different concentrations of acetone solution(F) and linear relationship between the relative displacement
and the concentration of acetone in the range 100 to 400 ppm(G)™'

Copyright 2025, Wiley-VCH GmbI.
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Fig. 34 Molecule structures of host(Ma) and three guests(Ct, Ae and Tm)(A), schematic diagram for HOF-based
HGUOP system by doping 1%(molar fraction) guest into Ma host(B), PL and phosphorescence pictures
of Ma&Ct, Ma&Ae, Ma&Tm and Ma(C), phosphorescent thermochromism “TJU” pattern based on
Ma&Ct system with relative R. G. B values(D) and the BPNN-based-phosphorescent thermometer based
on Ma&Ct system(irradiation time: ca. 3 s; UV lamp: 20 W)(E)"*"
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Fig. 35 Schematic and molecule structures of MCA and MCATMA (A), steady-state PL spectra and phos-
phorescence (delay 30 ms) spectra and photographs under(UV on) or after(UV off) 254 nm UV light
excitation of MCATMA powder(B), afterglow and fluorescence (inset) decay curves of MCATMA
powder at 408 nm(the excitation wavelength is 248 nm)(C), phosphorescence spectra of MCATMA
at different temperatures from 298 K to 473 K(D), lifetime(inset) and lifetime decay curves(408 nm)
of MCATMA powder by 248 nm excitation after different days(E), proposed mechanism for the full-
color POA by TS-FRET(F), photographs of MCATMA with different contents of CMIOMe(G) and
C545T(H), preparation of the flexible and full-color anti-counterfeiting display(I), preparation of

the DC-driven Morse code encryption(J)*"
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Fig. 36 Schematic construction of HOF-based RTP materials and their RTP performance(A), schematic
figures showing triplet-to-singlet Forster resonance energy transfer(TS-FRET) performance of
HOF-based RTP materials(B), display of HOF-based RTP materials films(C)"
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Fig. 37 Illustration of the preparation of ultralong robust RTP materials by encapsulating organic phosphors
with HOFs(A) and the regulation of afterglow performance based on TS—FRET(B)*!
Copyright 2024, Wiley-VCH GmbH.
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Fig. 38 Chemical structures of the host and guest(A)'**! and LFP images on glass under daylight and 310 nm
UV light, and high-resolution fluorescence and phosphorescence images of LFP with details including the
short ridge, loop, termination and bifurcation(B)" " and fluorescence and phosphorescence images of LFP

1661

on different physical evidence under 310 nm UV light(C)
(A) Copyright 2025, American Chemical Society; (B, C) Copyright 2025, Elsevier B. V.
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Fig. 39 Schematic of the composite with bi-phosphorescence prepared by encapsulating CDs within HOFs

and TS-FRET -based afterglow performance tuning application(A)"", schematic diagram of the
CUP-CDs@HOFs phosphorescent material for achieving electrochemiluminescence (ECL)(B)*!
(A) Copyright 2024, American Chemical Society; (B) Copyright 2025, American Chemical Society.

R T T AR sh A TR R AT R, Wa T F 2023 4R350 T H MA 5 TMA #4511 HOFs
FAR, FERBEIAR NPA B BPPy [ 3R o | A5 T HAT RTP R E-F B 4K R [HOF(MA-TMA) @
phosphors | H1FZUEEE I 28 254 A TR AN AN AR T BB IAAE K AR i NI RSOAES , 3842 iE T HOFs 24k
SRR BRI K A &S, ITTSEEL T KA A A0 R e R LB e . eAh, i - R R
MR RIAE K R B s A R E P, X R EH T K HOFs RERS A S HLAR K 431 FHis i SR e K
T, Fro e R AR . R A S, MR RAFHIN T RE, 0l 5 58— H e AU
(PDMS) IRl 4 & CTER ; 1525 T RBHEIR (6 HOFs K SROERA) IFELE, X 26k RI1E 365 Fl
254 nm iR T = AR K GBI RN A HERR S B] , AN ITTFEAS SO 5 B Oh &5t i 7z (1 40).

554 G RS AR ST K I 1 B DA BB K o0 F 1 K R B B AN, Kitagawa SRR T 2 M AUk
HHUHES (FHOFs) 57K FIsh S M EAEFABLE . ZWF5E 08 T —Fh EAT 202835 W P 1 FHOFs #1FH,
FEAENR K 435 R 2 A o LRI, SMiis S Tl A K IR S &5 FIARAS . ShiR=A i S EHE
THERYL, HEASLIE 7K SFAVER SRR, AMUBRIEIE TR ISC 11 72, R RERE TS AOGHTIE N T
O EUE AP HERBLEC, T E I T AR R T ERAE , SEEE T LK B e R S IR
(Turn-on RTP) (F141). % TAEE/R T /K50 I3 RTP IS5 F12#0L0H1 , $T0% 1 oK BRI i 2004
BN, Ui FAREE B 38 N I s A RER A RHE UL T 45l A .
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Fig. 40 Schematic representations of the preparation of HOF(MA - TMA)@phosphors and their smart RTP
performance in water environment as well as encryption application(red ball: oxygen atom, blue ball:

nitrogen atom, white ball: hydrogen atom)"”

Copyright 2023, Wiley-VCH GmbH.
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Fig. 41 Conventional porous crystals exhibiting turn-off RTP phenomena in the normal case when responding
to water(left) and the framework degradation of conventional porous crystals in the presence of water

(right) (A), the FHOF system exhibiting reversible structural transition accompanied by a turn-on

RTP property induced by water accommodation in voids(B), lifetimes of TPT-ICT (100: 1, molar ra-

tio, used during mixing for TPT/ICT) through treatments of heating at 80 °C and H,O vapor fuming

(C), photographs of TPT-ICT(100: 1, molar ratio, used during mixing for TPT/ICT) taken at 0.5 s

after 365 nm UV-light off before and after treatments of heating and H,O vapor fuming(D), distribu-

tion of intermolecular NCI regions in the crystal structures of TPT-empty and TPT-H,O(E), proposed

mechanism of the promoted RTP properties in response to H,O accommodation in FHOF systems(F)™

Copyright 2025, American Chemical Society.
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