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Design, Synthesis and Applications of Chiral Metal-Organic Frameworks
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Abstract Chiral metal-organic frameworks have shown important applications in the identification and separation of enan-
tiomers and asymmetric heterogeneous catalysis, owing to their structural diversities and multifunctionalities. Recently, the
applications of chiral metal-organic frameworks have been expanded to other research fields, such as circularly polarized
luminescence and chiral ferroelectrics. Compared with achiral metal-organic frameworks, it is highly challenging to synthe-
size chiral metal-organic frameworks, because the chirality introduction usually results in the difficulty of the crystallization
and purification process for the design of chiral metal-organic frameworks. In this review, we discussed three main strategies
that have been utilized to construct chiral metal-organic frameworks, including direct synthesis by chiral ligands, spontaneous
resolution with achiral ligands or in the presence of chiral-template, and post-synthetic modification of achiral metal-organic
frameworks. Moreover, the recent research progresses of chiral metal-organic frameworks in chiral molecular recognition,
enantiomer separation, asymmetric catalysis, circularly polarized luminescence, and chiral ferroelectrics are discussed.
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Figure 1 The retrieved result of metal-organic frameworks and chiral
metal-organic frameworks in Web of Science
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Figure 2 Synthetic strategies for chiral metal-organic frameworks
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Figure 3 (A) The crystal structure of CMOM-3S. (B) A capillary col-
umn coated by CMOM-3S. (C) The process used for determining the
molecular structure of the analyte. (D) Chiral stationary phase (CSP) and
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quantities of Tb>". Reprinted with permission from ref. [46], Copyright 2019 Nature Publishing Group
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lNE I FLIE T R BRI PSR R-A
HLHESE Zn-MOF HyfLiEH, 433 7 F1HH Zn-MOF-C;
ol T B RN AN RGN E] Zn-MOF-C
FLIEF, #14 T Zn-MOF-C-Tb(d 5). #TFfLiE+HF
e S IS I N T A I 7 NIl 1 I I (022 7 N
Zn-MOF-C-Tb HJSEHLXS £ 0] T MISE W] JE T (1) 5E 2 1H.
7 0~0.8 mmoleL ™" 14> Hr ¥ ¥k £ Y5 I N, Zn-MOF-
C-Tb XJE ] T HISER] JE T I KL Ksy 73704 4661
Lemol ' 13449 Lemol . {ERXTEL, Ho¥ TO  BF1ER
B oA KRR 05 N E] Zn-MOF fLiE F 15 3] 1
Zn-MOF-Tb ()72 6t v LAy < o] = A £ 0] Je T 4 K,
(RS A AT LR, XKW Zn-MOF-C-Tb %X} £1]
TR ] R T IR B M R R SR R LS R
L.

Lin ZEBR] A FrEEAR 1, 1-B% — 25T A= i
T TS R - A HHELE[CAy (L) (H,0),]+6.5DMF3EtOH
[HiL'=(R)-2,2'- — ¥ 3E-1,1"- K 25-4,4',6,6'- VU (4- 7 FHR)].
Z TSR -A HUEZAE[010]F1[001]7 A b4 ) B A
1.0 nmX 0.5 nm A1 0.7 nm X 0.5 nm FJ VUL EFLIE. 3L
By Tlad SRR 1,115 25 W Ik B 2 1) ) A
YER AT A B K Z & R -A MAEZR 5 6B 6). 1%F1
&)@ - HLAE 2% AR DO i PR R - 2 - 1-TH
WE, 2-FHE-2-7K L, 2-FIE-3- KA, 2-= JE-3-F &E-1-
TP K H B Ky T2 490~31200 Lemol ', Xif it
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A

HN oH with (S)-AA3
(5)-AA3 14
-
\D
= with (R)-AA3
1.24 2
without AA3
1.0
§ T T
HN OH 0.0 0.2 0.4
(R)-AA3 [AA3]/(mmol-L")

B 6 (A) [CdyL"Y(H,0),]*6.5DMF+3EtOH I HE R 454y, (B), (C)
[Cda(L")(H,0),]+6. SDMF3EtOH £ [001]A1[010] 77 I k- 1 L 38 45 #y.
(D) 2-%3E-3-H1 3-1- T BE(AA3)E[Cdy(L")(H,0),]*6.SDMF3EtOH fL
BRI FHEAERALE. (B) fER(S)-2-EHE-3-F 3-1- T BEEEMALE
FEIF [Cdy(L")(H20),]*6.SDMF-3EtOH [ 5¢ 6 # A8 fk. 45 2% SCik
[B6IVFrIFea, MR 2012 SEEL: 2

Figure 6 (A) The framework of [Cdy(L")(H,0),]*6.5DMF<3EtOH. (B),
(C) The channel of [Cd,(L")(H,0),]*6.5SDMF+3EtOH viewed along the
[001] and [010] direction. (D) The interaction sites between the AA3
molecule and the framework of [Cdy(L')(H,0),]*6.5DMF+3EtOH. (E)
Fluorescence intensity changes of [Cdy(L")(H,0),]*6.5DMF<3EtOH with
and without (R)/(S)-AA3. Reprinted with permission from ref. [36], Cop-
yright 2012 American Chemical Society

MR K HUAB [Ksv(S)/ Ksv(R)[FEFE N 1.17~3.12, Hs

() RBZIRT LI XS 2 M V1K) 5 R RS AN X T4k = 2
LA EER V(NG
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FKmR IR T 5,5-((IR2R)-HF Cue-1,2-—
Pk Jizz 5 ) 1] % — H1 R (RR-CHCAIP) 1E 1y #5 3 B &, LA
7t BN, M T — B S R -E WK
(MONTSs) Zny(RR-CHCAIP)Py,(H,0) (Py="Ht1E). BT
BB B RST RS UL B 5 43 e 2 8] 1) 32 AR AR HAE
D-/L-3.FR, D-/L-TA A D-/L-73 &R v LA Rt e K
FPE MONTs 2, BATT T Mg 8 K EE AR 7531
N 1.3, 1.9 A1 1.9. XFF D-/L-FLER, HAE K B0 BN
5530 Lemol ' A1 7260 Lemol . ZifMA"it &t T F
PEA HLEC AR (1R,2R)-2-(ML e -4- 28 2 F IR 55)- 1- 34 e H
FR(RR-PCCHC), #5317 B A 2 DNA £ F XUB L5 1411
T YT 4B - A HUE SR [Zn(RR-PCCHC),). % FM 4
J& - AU B A% SR AR AT DUE 56 T [ — 845 5 A5 I
A%, SEIL TN\ T S R R 43 RO A R U
HrAp 3} D-/L-RAGFRI R BF. 3107 mol
L-RAZIREK 4X 10 mol (] D-REZER ] LL5E XK
ZFEMESE-AHHELR MR G S, MINEA 1x107
molsL L.
3.2 IMFMESE

SXof I S A A ) TR 00 B R T 4 SR - LA 2R 1
HENHZ —. WSS Em AR EA M2 2
S(H) SR A PRI P i 4 R T S R B R
JS2 BRI AR R 7, e R(—) S Ab A mT A B BV Y,
BH S(+H)FAIRE R Em W, B el e 155 &
FE 1-FK M 1R - 1- 2K - 2- N5 AT DA
TERIEIT ARG O S5 2 P i 1 2590 (R) -
FIUVT . (R-1 T RS S B Ak, B0 IR ST
25 R 2 (A4 DA R S R IR S5 0T e S R AR 1 43 S T |
25 Tolb b B R i P

Grob X7 F B S KE AR BRES T,
TEEIEHAR EEHETIZ N, BT HREAL B4 15
BRI SRS . FHEER-AIUESEAE A
T[] A P YR € 23 5 ORI FE IR AN D L, T
ARV [ s A O T A ROl . R AR g Y
FIAHFHEAE N-Q-FF%5)-L-THE R (Hysala) & i T F
M4 E-HHAMELE Cu(sala), EA FHERBEELSN, H
76 220 CULFEA REF#AFa e, EH T a0
MFVERE A, B R e R B A, TR T s
HER AR T 7 B 4 MH BE I EE AT Grob 171145

Carlos P& R T — 13 T =ik Gly-L-His-Gly
(GHG) ) F- 14 J& - A HLHEZE[Cu(GHG)), I H T
4 JBR 25 Bl (metamphetamine, MA) & Jfk % B (ephedrine,
EP)IX 5 Ff - 14 24549 ()55 g B 1 0 B8 JE 0 SR RE R
R LA K 70 B 5256 & B[ Cu(GHG) 4 MA 2 EP ¥4 Bl
BB, B EP S SRR A ) 43 B R A
B [Cu(GHG)|1E A = RO AR (il K (1) 3E 78 7, 7E 4 min
W] 2> B 54%H(+)-EP.

Corella-Ochoa %5 BV F T 1 it 44k (S)-3-(1 H- 1Dk 1

1342 http://sioc-journal.cn
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F£)-2-(4H-1,2,4- =M FL)- TN IR (S-HTA) W 31 T FPE 5 @ -
HHHESL[Cu(S-TA),]*nH,0. Z&JE-A HUHE S B A NI
HIE 4, HAE=ATJ7 I E#A EAAL8 1 nm FEEESL
. T HALSE R U R e, R A RME i R
FHETE R F IR E A, SR RIS B4 R H
EHERERET FHY T 5 FHILEEMM E/ER. X
55 1) 32 AR AH ELAE FH A 08E G 1 0T B AE 23 B8 I AR ik
FETEFLIE . bR 70 B8 SEUR 3R B % -1 6 & - A HLHE B2
AT DL R 3 B -1 259040 5 25 (0.64 nm X 0.67 nm X
1.25 nm) LA KV H]E(0.69 nm X 0.77 nmX 1.36 nm).
24 % kA 1 & (enantiomeric excess, ee)fH KT 99%H,
(S)-/(R)-A I ST UL ZE 53 TN 99%F1 92%, (S)-/(R)-10H|
FERZIUCER 73 301 T8%FH 96%.

TGP & JR-AHAESE ZIF-8 Hf 2-Fi
BRI B B T e G AR D-HE R, B3 T B T
AL 4@ - A HIHELE D-His-ZIF-8 (D-His=D-4 %
%), Z&m-AVMEZAUIRE T ZIF-8 B #h4h
P, MEZE Hh 5| N )T 0T LR T R0k o N e T
RAIRMB AR, ee [HT] 7371k F] 78.52%F 79.44%.

Lu ZE5E 5 JEFE 4 R -A HIHEZE MIL-53-NH,
JEEME L-HERRE L-RERI %, w4 T FrHEsE)E-
A HLHELE MIL-53-NH-L-His Al MIL-53-NH-L-Glu, F-#
FHR N B R EE(PES)H, 33 T FHERIFLIRE. 757
WANE B 4B -AHHELE MIL-53-NH-L-His F)3LIR A G,
MHIREN 20%0 SR AMEE 1-2K 2 AR
T W B PR 4> B RUR, 76 2 h WRTE 20 B AME e
1-K 0%, ee {HIE 100%. 76 AH 5 (048 46 1
MIL-53-NH-L-Glu £ 5 MIL-53-NH-L-His 3L 7RI 1)
Sy EPEREARRL, (ATl R .

Chan ZPMUEB R 3 Bk L-HEFR(L-His) 5| A
F&B-EHHEL ZIF-8 [HESEH, BB FH4ERE-GHl
HEZE L-His-ZIF-8 AT KL PR AT LA 2R 403
WE 1-2K L (F)(R)-X L SR R 2 BS HIOK, ee [HRITA
76%.

Shi, Yan 1 Zaworotko 2555 Fi] S-man #4511 BH 25
THRIFIEEB-AHHELE CMOM-3S 1EN “ T il
%77 (chiral crystalline sponge, CCS), fiff 5T 1 H X M e
IR PE I, JFE5 A X-SHR s AT HoR b 7
TE FLIE 25 b4 v i 5 3 DL B B AR AT I T4 o 1 B L e xt
PRI 7). FLIE R E 0 =5 G ER AR v ke
A5z BRI HR 1 R 2 1 3 AN [F AR T EESE 10
A FHEBER AN e, B X5 2k 5 AT ST SRR
0 S R B FLE XS Bl S ) A - R A o R B, it —

CMOM-3S Xf4MHE AR EENER I, 7 CMOM-3S
F T A0H B B 40 23 B A 19 F- M [ 2 AH(CSP), s231
TRE 10 Fol - P m RS 2 5 4 M TR S B 1 e
(Bl 3B). £FXJIX LeHMHE BE R 73 B # AT LAZE 5 min Z
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SERL, FFH I WOk BV T R Ak 1 T 1 B A A A
Chirasil-L-Val. {Efif AVET7TH, CMOM-3S ¥R 7 (1B 40 E
HEZ/DLE 10 N H A AT 1000 2R FESRE 5, 205
PEREE A PRI

X g §X Y

E 7 B X-BHERATHINE () CMOM-3S T IELs S . 5%

SCHR[3STVF TR, AR 2017 % JEME/R Hh AR ]

Figure 7 Chiral binding sites in CMOM-3S as determined by single
crystal X-ray diffraction. Reprinted with permission from ref. [35], Copy-
right 2017 Elsevier Publishing Group

3.3 AxfFRfEl

BRI X A AL A T 4 BT LR B ee
ERE L&D, (IR ERAR R, BARBIR, @
AR S R — S g TG A E
MR AR R T R B i T R O AR A X FR A AL
7, AEZRAEAT 1 7 B8 5 [ e, AR 252 A8 .
TE ARSI AR, FHER-AHAERAA S
25 (R A 3 A O N R R T 0 AL 2 A Y, A
SR RA mE B 4 A a1, HRIEZ AR
FNTCAIL G, F4 J2 0 388 T AS [R) P R Ak S R 1 T — A
B 5.

2000 4F, Kim PP UARIE 1 AT T A Fr i
T B-AHAEL, SR ENFHEERE-HL
HEZR T2 MR @MUZM@E&ﬁEﬂAmT
(48,58)-2,2- — I JE-5-[(4-MEng 2 58 ) B 2k )-1,3- S A -
4-FRBR(H,LY), Ti54 2k I N 13 2] F 1 & 8- HLHE 2
[Zn3(u3-O)(HL?)s]*2H;0+12H,0 (D-POST-1), 4 & 7E =
D7 dh AR TR I P321 rf. AR FLIE S5 T e ik
R TEPE Cy, T DU AL B SR 56 7%

B AR L-N-(-BUT S 3k ) -2- Ik me-1-
M%F@Bﬂﬂ@ﬁ?ﬁ 75, 5,530 B 3L ]

TR E R MR R T TSR - HLHE 42
Cmem,%%Tﬁﬂm§M$ﬁ*@ﬁfm ZFM
& - WUME B0 75 7 1 Ak 0 O AN o R ek S A e 17 L
A AR T A AGTE T R i R, LA Ab 4- R AR
1) ee fHATIEE] 91%.
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WaM B —REE IZ @R B Ak, 8
IEASGIRR AL B NPT A4S B B A G A iE e &4, 1
ZiP AN U BB & R S
PRI A A G 9 3 222 0 0 I () X FR A EA J
CO, HEAMIR 2 S NARER B AR A IR TR BRI 2 AL,
S E CO, M — R HGS 1%, BURIMIE S A S0 A b i
] Ni;HBW 2040)~ 4,4"- BRI IE (4,4'-bpy) Al T4 B A&
L-MEg E-2-BkME(PYD) A WL &, 28] 7 FrHEE&E-F
HE %2 [Niy(HPYI)(4,4'-bpy),(CH;CN)(BW ,040)]*PYIe
2.5H,0 (Ni-PYI1). J83d & = e 1) = 50 b is ks
FLIEHFLEE R PYD FlARAZ#e ok, (8 THeE-A il
HE SR 1) 38 T8 B AT SRk SR IR FR M, )T 05 B40@ A HL0,
FEIEIE PP AT . Ni-PYTL T AL 205 AR KR
WFEFEAC I, St BARFEHI(R)-HIE-1,2- 2, B ee {H
ALK H] 95%Lh b Z R B DR [ZnW ,040]° B 25
T [4,4-BEMENE]-3- & (NH,-BPY) Al PYT 2545 #y 3k o 4 %
B F P 4 8 - HLAE 42 [Zny(NH,-BPY),(HPYT),(H,0)-
(CH;CN)](ZnW,040) (ZnW-PYI1). ZnW-PYI1 1] LAEAL,
IR A FRIRE AR BB . CO, HEAMIR M1
RSN, 38 R DA SE IR Y A5 A0 B BE TR R ER, - A fT 52 5
1319 Tl 5B B — 2D A0 G B4l T 1 1 PR AR IR R T,
Hor HFRPY)(R)- AR F=( IR TR IR TR 7 %4 92%, ee fH
ALIAE] 80% (3R 1).

R 1 IFROANRH AR B, CO, 5K ZIHHIE R B L &
I8 JeE B R T R I 1A AN KT R e 1B S L 1) P 22 ee

Table 1 Yields and enantiomeric excess values of the asymmetric
epoxidation of the olefins, the coupling of CO, to styrene oxide and in the
asymmetric auto-tandem catalysis of olefins to cyclic carbonates

o)
| Xy TBHP | SN CO; N
=
RS ZnW-PYl, A ZnW-PYI R‘//
Entry Raw materials Product Yield/% eel/%

92(94) 79 (—76)

O O
O~ Ow
o 769 75(-T6)
@,0@" o
..... o (H oS "

92(90) 80 (—77)

NS}

87 (88) 75 (—74)

ééé
%

W
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TSR AL 22, Henry JRBLZE—ZR I ARIERE ST
W-B BT U S, =) p-HiH B 2 A e e R
SR R HGRL SRR P R P AR 2R S5 1 B AL A )
f&. Ren Al Jiang W5 7 — IS T F 148 salen it
W FPEEE-AHIHELE Cdy(Cu(salen))(DMF)s, FFH
NaBH, ¥ 1% F 14 5 @ - HUESE of F-1E salen FCAA 1) 0%
ErFENhARE, B FMHEERE-FHER
Cdy(Cu(salan))(DMF);. Cd,(Cu(salan))(DMF); B 5 £
P (1) TP S (A Al 1 B R B AR i, AT DM e
RORAMEALT, F T EAARSTFR Henry M, 7£ 45 C
T# 48 h J5, FEYI(R)-1-(2- AL A L) -2- il 3k 2 B
ee fHFIE 98% (U13R 2 Fim).
£ 2 [Cdy(Cu(salan))(DMF): L AT FR Henry [ 7= 2R A ee (B

Table 2 Yields and enantiomeric excess values of asymmetric Henry
reaction catalyzed by [Cd»(Cu(salan))(DMF);]

)OL [Cdy(Cu(salan))(DMF)3] OH
+ CH3NO,

R™H R NO,
Entry Substrate (R) Yield/% ee/%
1 Ph 71 95
2 2-MeOC¢H, 38 98
3 3-MeOCgH,4 84 92
4 4-MeOCH, 78 91
5 2-MeCgH,4 83 93

TV B R A b 712 — b B A T i R M 1) AT B A
FR, A S Ji (400 AT SR ELAT S PR A 3 1 ST
PR B, e B R 2 OOV ok 7 T I M A R 4 1k
S NS R P A BEL S A L Tev2 5 4 5 7 Ay, AR
T X PR SR - A HIHELE, ZrO4(OH)g(H,0)y(L1),
(Spiro-1, (S)-H,L*=4,4',6,6'-PU (& H ER)-1,1"-48 —¢i-7,7"
R ) Al ZrgO4(OH)s(H,0)u(L*), (Spiro-2, (S)-H,L* =
4.4'6,6'-DY(2-Z5 FFR)-1,1"-08 —¥fi-7,7-WEIR), K5 F MLk
FRAE AL 2 fE XS /K . BR AR 5 1 85 3 4 8 - HLHE
Zach HAT BRI R IR S R, Spiro-1 W LA R AL,
258 TR R T g 0 45 288 0 5 e 1 4/ e S e K S Y,
BRETFH TR FURBEAGER R 2,3- 2 kR
FEY, PREERN ee {H S AT LLIA B 99%(FK 3); Spiro-2
AT DA RO ARG W b5 N 25 18 IV Jiz (1) XU 2H 43 Friedel-
Crafts SN, 2P ee {EIE ] 99%.

B BRI LAY L1-BEE-6,6-
$£-2,2'- I (biphenol) (1) 55 b 5] N VU J5 75 7R R 2 4],
BB T HFVERAARS)-HL FI(S)-H,LS, 35 Ze* 4215
FTHAEA flu WS TFHE RSB - PSR,
ZrsOy(OH)y(H,0)a(L), ! ZrgO4(OH)g(H,0)4(L0),, il
o r—P EAAIEEVEAE Ir BC&4[1Ir(COD)CI], (COD=
1,5-30 3 @) S NENZFHERCA L. @ S e % T
P& JE-AHAER BN BT o-B A E LR EE2E 7 T 1)
ARTRRIME AT, =YW ee A5 =Tk H|
98%.
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R3I2-FUHIR WL AN & 2855 B WAL A 0 R 406G /e I 1 o B SR (1)
FERH ee 1B

Table 3 Yields and enantiomeric excess values of tandem
two-component condensation and cyclization of 2-aminobenzamide with
various aromatic aldehydes

fo) O
@NHZ ~CHO  spiro-1 yNH
. R{j .
NH, = CHCl3/MgSO, MJ\GR
=
Entry Substrate (R) Yield/% eel%
1 4-H 96 95
2 4-Br 99 96
3 4-Me 94 97
4 4-F 99 95
5 4-NO, 99 92
6 3-NO, 90 99
7 3-Cl 92 92
8 2-NO, 92 98

© 2020 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

3.4 [ElmiRZS

it #% ¢ % (Circularly Polarized Luminescence,
CPL) 248 T 11 K Ak 2 R I HAT 22 53 (1) 7 e A0 4 e [
ARICHI I G, W T 1 & R R IR S S S
B, 17 3D FREEIR. 15 B0 UL A% B itk A
AR LR AT RO A I BRI (i) A2 AR
CPL PEBEMIEE EHEHR, Qum=2(L—R)/(ILt+1r), HH I
A I 53 AR R WE AN AT e B Rl 6 i R S ). T
A 55 B 858 TG BN o3 7 o3l 43 7 1A H T
RARNIEK, G A AT FR 7 F S ROR 6%
ff] CPL #RbE— bR TS, FH&R-f
PUHESE FAT PTG FLEE M, AT RLEE & BA RO 1)
AW+, g TR EAENEES, (2 CPL
EREE) O

s it R R0 4 1OV So VAR A SiE VR AE A DB AR K
TFEMHEE-AHIHEZL Zny(Cam)y(DAP) (H,Cam =
camphanic acid, DAP = 2,7-diazapyrene) [ ## fiii, H
DAP FCiR& A ILHE RIS, FA R 561,
AR MR 2 e R, 1R — 0k Al CPL AR, % F
PE 4 & - WL 42 3 i B 1R 98 1 115 5 AR S 1)
CPL TERE, HAMFRHE 72124 3X107°. #l#%HA CPL
PEBE T 1 40 J8 - HUNE S, T D2 i e B ) A G
B AL RE, RAS3 5 MR KL, iE— 5T K H CPL
M.

Bl iRm0, ZIF-8 Ak, it iR Ak
IRZEAT AR o0 A e 2- FR KM, SR A5 T B A5 CPL
PERER 1B/ - A VESE(E] 8). ST MR IRERZE AT
VIR RCYEREA EL, % T 1 4 J8 - HLHE B2 11 AN X AR
BT A 7.0X 10 $2F2H 5.5X10°7°, 5aEt i 0.3
WIRE 0.4, ZMEHERT LSRR A o-FRER IR R
AW, BRG] AR R A TR R A T
(L-HHETRFN 2-F BLmk )L o0 25 1 S, 152 7 FHEM
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Ligand exchange

ZIF-8 Chiral ZIF
B8 FM: ZIF M 2 ik G 3R T LI Mg B ) a-FR B TR. 453 SCHR[66]VF T #54R, IRHY 2019 Wiley-VCH

Figure 8 Amplified circularly polarized luminescence and enantioselective recognition for a-hydroxycarboxylic acids of chiral ZIF. Reprinted with per-

mission from ref. [66], Copyright 2019 Wiley-VCH

ZIF fEZE. FLUAFM ZIF NEAR, BIEFHRICEME
LA KL, 2 SRR T m) 280 N s s, 193] T
% @ 400~750 nm [ CPL R I RL FHs 45 420 3%
e KR NaYF4:Yb,Er /5 N5 44255 5 E 1 1) ZIF HE
0, BT LASAFARXIAR A 208 1.2X 1072 1) B4 5
TR & AR

X1 R B SR i 3 T - 3R Wk (-CD) R 44 4
J& - HUAESE(y-CD-MOF) .5 | A [f] R~ (1 9E T 1 ekt
T, Hl& T HAEANRRS KK CPL s Rh(E
9A). {Ey-CD-MOF [ =4k, &N -SRIk 71
B K S PR T =45, 58 FUHRSL s
g, HEARL 1.7 nm, KT »-MWks A ST ERS
0.95 nm. HFZSEREIER, %P7 RS AT
uﬁﬂﬂ%% B KR T(ACQ), tREMRHIZEE
73R T-(AlEgen) 4> FHREN AL B)), (eI RA
ﬁﬁ%a&ﬁ%,%ﬁ%ﬂ%gﬁﬁﬂTm”Eﬁfﬁ
ARG, ZRE A SR AEF R AlEgen fic
A I (4-ME g 2R IS 2 M (TPy PE) A F-PEBCAARE N R, 5
C " B rHRBET —FFHEE-H LIS
D-MOF(Kl 9B). % F V& J@-AHAESL LS di7E /S T7 dh &
T IEA ) #E P6,22, IfH D-MOF ity cd*' B 1%
Mk, D-FEER Al TPYPE 4y T #4542 A Jie i HEFR 5 =K.
D-MOF (][5 — i e B D-1 i R 3 i A R4 i 2 1)
P FHRE B 2IEF R TPYyPE 20 F b [
i, BT TPyPE 7 F{EMESLLEHA o 1 43 T HR B A 43
IERs 2R, #43 D-MOF HA L 7128 6 F1 CPL PR
HAKIFRIE 7oA 1.2X 1072 [EEERE, sk
B, 1% CPL @AM EHZETT BA 452 nm W5 2 427
nm, B AT LA LS8 M 452 nm AR F] 513 nm, H
TR A S K AR A R P

XL TR R, N T 3RAS m AS KRR R Al v RO
K CPL Mk, FEAFHEEE-BHHERPEEFRE
(1T PR AN R 6RO = I g5 M B e, IX 3 AT DL TAE
REERI 2R, ] BA 2y SR IR T FLIE 45 74 H ) & k.
R 8 K 3 0 RN T 1 YR 2 TR R A KT 2 3R 15 1 g
5t CPL RIS,
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(1) Cubic Chirality of yCD-MOF

=5 o @

(i) Various Crystalline CPL Materials based o y

K- gy

é%"o  HeB

© Langsly E @ Luminophore Library

@b&@ﬂﬁy .
IMetallBridge]
€ a.n Rsttouler

O Generally CPL

B9 (A)i)y-CD-MOF [¥3rJ7JEFVERFE, i) T y-CD-MOF {4 [
9 CPLAA RN (BT IE AR5 44 119 1 L2 5EMK (). 4252 Sk [68-69]
VFaT i3, AL 2020 Wiley-VCH

Figure 9 (A) i) Illustration of the cubic chirality of y-CD-MOF and ii)
various crystalline CPL materials based on y-CD-MOF!®*). (B) Illustration

of the chiral reticular self-assembly strategy!®”. Reprinted with permission
from ref. [68-69], Copyright 2020 Wiley-VCH

3.5 FMHEEME

BRE RS HAA | Rk, JF H B R AR T LLE A
FL37 B S IR T A I (1) A, FEFRHL . AR AR AR
i A BEAMAT. IHET C. G
Cis Con Cyn Can Csv Cipn Co F Cg, 3% 10 FhARE 55
FER) SRR T B AR H . A7 7E FEIH [ 26 A2 1 7 it 1
Bk FELAR I B ARG 2 —, BEANE TR YR A L RO
BB ESESHI e ik — U S A e . R LBk
AR R BEARE LAY TS RE Y. &
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Figure 10 (a) The porous structures of Cas{Cux[(S,S)-hismox]i»(H,0);}*212H,0. (b) The porous structures of (CH3;NH3)i2{Cup[(S,S)-hismox];,-
(H,0);}*178H,0. (c) The Cuy, baskets containing the CH;NH;  cations. (d) Temperature dependence of &' for (CH3NH;);,{Cuys[(S,S)-hismox];,-
(H,0)5}178H,0 measured at different frequencies. (e) Polarization vs electric field loops of (CH3NH;3)12{Cu,4[(S,S)-hismox]>(H,0);}*178H,0 as a func-
tion of temperature. (f) Electric field dependence of the polarization of (CH3NH;)12{Cu,4[(S,S)-hismox];2(H,0);}+178H,0 at 294 and 223 K. Reprinted
with permission from ref. [73], Copyright 2017 American Chemical Society
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