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Abstract: In the evolving landscape of modern education, fostering the knowledge application, scientific research
abilities and innovative thinking of undergraduates has emerged as a primary goal in the teaching of Inorganic
Chemistry. A majority of the content in the chapter on “Alkali and Alkaline Earth Metals” of Inorganic Chemistry Il has
already been covered by students in high school. This prior exposure has led to a repetitive and monotonous classroom
teaching experience, primarily focused on rote learning. To address this issue, the curriculum has been reconstructed
and expanded, integrating developments in the disciplinary development and scientific frontier. The incorporation of
alkali and alkaline earth metal complexes serves not only to reinforce and deepen the understanding of coordination
chemistry from the earlier chapters, but also to extend into important current research areas in inorganic chemistry. An
exploratory teaching method has been adopted, employing a blend of online and offline resources, course-based
ideological and political education, scientific research progress, software applications, and experimental practice. This
approach revitalizes the teaching of alkali and alkali earth metals, making it engaging and profound. It fosters teacher-
student collaboration and interaction, enhancing student engagement, encouraging thoughtful inquiry, and
strengthening their independent learning, knowledge application, innovative thinking, and scientific research skills.
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Bl &Y)(CCDC: 1497467-1497471), FHRGHEA T BN 0 FEMMAECALE L. DFRRE, RIEH
IR TS5 A8 BRI, HARAT UL 54 maAL, MRS EMR AT . HESEPIERT — &5
A 1,3,4-ME B 1 K el R, JREEE T AN SR B T IR PERE . BRI EDOIE R T — R T
PIA DY B R D E AN, 5- 5% I SR 37 - 10Fk B, RRNT TSR A B AR, FERF T H
SPGB/ R B T s A R . A, B EERIAE R T — R RIREREE, R T EAT
MaA TR, RRY, EFAGER/DIIER, TERIEFREE R LSS RN AT, @ik
A ity 52 ] DA KA R B (A v, X — SRR KB REx &Rt BRI Akae, TG R
BT BRPEERUN G T — g B S R S R A, R AT T IR e B S R AR &R e R
Eh R AR LA AE FH B PRI SO B FH 5% 6 e 1S AR A, I AN R R AR 3R T VR T e e S LR S TG
AL AR 5 8 B

5B, H—RELBEEFRIRZ L ok, FOCEE. kg —R AN TA M. mTes
LRSS R AR FL AL SRR 2 38 2 UG ek o k-1 B SERIE Tk o 1, A T — R A /B33,
JE WL L e R B X S N[CHLCH,OCH,CH,OCH,CHL 3N, H &4 7 N 1,10- % 24-4,7,13,16,21,24-
N RUIAN[8,8,8]) NI bE, IRFR[2,2,2]-7X ik, 75 N I R ORTE AN B Sk 2 AR L
AR T E(E 7e). TXEE D T INES KN “87 1, o TR, oS 48 B 1 T BREC & 7 i
EEREFAHEN O 8L T, X R AR EHK. E7dA H T [2,2,2]-7X S BT
SEVGEN . MULTT L, SN REE T, B RSP &R E T RS KRB, BT R
M&BEEY . —BeRUL, N =, KX EEE FHRRMERE, e lfEems
JBELAY), SRR, NS EIEEWENRE, —RER3ANRER, WEEHET
()RR & P 2 B AP AE T/KIE I o el FEGNEE - o fi a5k T R BRI A0 T (B Te).

B /R W7 -l K5 A (Charles J. Pedersen, FE7f). ik-5 B -3¢ B (Jean-Marie Lehn, K 7g)5 #4018 - v i
4 (Donald J. Cram, E7h)FEIFKIENAH 7 EA &EEENE. SR REMTIERAN T, H—ER
13 T 198 TAE [ TR Ak 2 22090 G b B i) o 1 E B DR E FE MM T NG & S B S 7
(EET), HEEHE T HRPEST. B7H, KOFIL RN 5 H N 23S i R ~F R/ ILEE,
MEAER A58, A LA SRR E RS . X =AW T X S EC &9 B AL 27 A 3 1
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Ji, TR E AR BE DI R, DR BT A B RC S RE T Bk, i
SIS LG T B A DA BN R e R A B2 S, ik
IR T R ) 5 S R B e 1 AR, X — USRI AE PR O T A e B A TR

E7 (a) HET518-E-6HE AW TREHE (D) ZHEREER: (o) [2,2,2] KBMHEEWHFTARE
(d) RBEBE; (e) EEMBUEWDT; 1987F i JURMER B E W) E/RH-MKEFR (Charles J. Pedersen,
AB); (g) ib-I H -3 B (Jean-Marie Lehn, 7VEf); (h) EQE TR Donald J. Cram, E-FiE{b%)

SR AT it — B, AR SRt &R B AR A N LA, H 5 e Bk 2 S0 A FC A AR L,
RSt 4R B 145 A B, EMEER, B, Ba? 5 C[2,2,2]E & [Ba> ¢ [2,2,21F &
B L IR R B 1076 N SIS € [2,2,2]F0 [Bat < [2,2,2]34 Lt StAlIBa 5 EDTA T B 4%
G E . EAERENE, B AR KB PR e FR e I, JCEE[2,2,2] 7T 1 BaSO4 T
KAF(Z50 g LY, HEMER M0l b, ik, o] A b E AR 18 M 7 f# BaSO4.
2.2.2.3 MURIEANELIRF

eAh, A — S DR EONBCAL R T IS . B, Mgl LLIE B B- X i B e & 408, 1 8a,
TX & — A A 5R TR A8 I v v I AL TR, H R DY SRR IR (THF) 5 A0 43 8 B AL 2 4645 70 43 8 I TE
PEAZBHAZ K 20134F, Jests Cano B7HRIE T — ik TR A B BC A I Li-Mg W& JE /L &4, anEI8b.
HA W& B SR NI S8R — AN TS S 7k, 38— MMg038 . BL =t i
KO L £h AR AT DA R Calit & 408), tn&8e, %I & BA KA AN I =60 E, ST 5
ZANNF— ORI U LA B0, BEAh, B — RHIZEFN. O- =R Calic 5915, W
KI8d, IXELHA I ARAZLE, FSECALI & JE 08 S AN ECARACAL, B AL IR R DY AN A
O. 20074, Matthew G. Davidson MO4RIE T &5 M MVRE 19 =2 BNEL A4, 544 AR AT IR R & 1AL
A, wnE8effn. Hor, whal—ANEUES S BRI ASNAI DY AN OfL AL, 73 48NS 1 4 il 5 A
FIPEANF =ANO L e —ANTHFE 4> FRAAL, = AME T NI &Y. Bk 4, EDTAH
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AH5RMEAER, €l ARR E4N0ME ERI2INS SEAL (B 6a); JXEEZ FI & A NMO K ¥
12 KA LB, BA S5 A BC AL RE 71 (E17d).

31 R=H

32 R=p-Ph
33 R=p-Me
34 R=p-OMe
35 R=p-CI
36 R=p-F

37 R=0-F

38 R=0-Me
39 R=0-CF;

[Ca(SiNMe,),(THF);]

toluene r.t.,overnight

e ‘Bu
| OH
tBu/©\/N\/\N a THF (\N/-\N»-) THF
OH | o
| I 'Bu

Ba{N(SiMes)o}o(THF), - ( O\Ba P \\B a//O\Ba/ o)
toluene N// \0/ \0/ \\N
N__/ NP
O
OH OH

B8 (a) p-FEMREEEA4; (b) Li-MgN&BEEY: (c) CAZMEMEGHER Eh Nk K4S A4;
d) BEEWHTER;: (e) EZAMESWHTER

2.2.2.4 UBRABRARET

PUBR N LA R PR A E BN E &8 )\ BRI &Y. EXE, FENATEH RS R
M A R A 4 R ] L 4 R K % ) Gernot Frenking 24 #5% 15 il 41 & VE 1E 32 e 0 2 AL S B 95 05 1
FrE AR ) E S a0 S — SRR 2 M@ spl i 7 R &, 5SS E RS
VI e se 4 — 8, R R ESRE T B — DdpHUE K sTEk(89), MR T201848 H31H
DL (U E2 B 2Rl U 4@ i+ 4 8 )\ R IEAL B 0) N BLAE Scienceli & b R KM,

ZHE TR RGBT AT 48 I BOA R, B e RS . BRAI T K R Hns Mupth BT
EUAL, Hm — DdPIBEE —E &4 TS50 E S5 s, RO S8 ok 4 8 b 4y
PEE2SY, X —RIE T R R SESE RN AW, R TSR cRSR A A5 — K
INEIAH LU TR T8 A2 0T, K 3d U 4 i 1l R D 40 2 30 sl & B B AL S iR &R, 5 R AR AR
4R AR A B 0, BB T RR A RO B A RERR GG A . B R SN AR 1R
T E&BELEY, MNEARNEA T EENREE L.
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*

M(CO), M M(CO), 8CO
B9 WEtE&BN\RELEWN() HHEFEILAEH: (b) BELEHWE

223 WERMWL LB SR LR

(1) 45 b SRR S T A B 27 2]

N T IR HTEDTA-MZ &Y I BCAL 45 M 5515 B, $a 5 54 I e 8 i A4 28 .0 (CCDC,
Cambridge Crystallographic Data Centre) i 425 # &1f), IdANE EH L FR, W ABC/AEDTA,
PAFAE & BB AL MEDTA-MZ G4, # i HEC R0 1 4 8 BT TR il i 2 & ) i EE A A RIS 0, 4
KI10aff7x o 3867 22 % ) iR i & . BeAh, Bl @ /il 1 & 8 B & W 45 84 B IR B A TT di
PR B, anE0bfR, HEF Mercury ¥ 1, 1EZ2AR RGBT 2 S MAE T, 5 T R[] <6 J8 i
GV SR B g - AR LA A B A5 8., 7 DASOH o %38 7 32 55 S RS2 B 1k 66 g ] A A B
IR o

a CCDC € fiziarlsruhe CSD Entry: NAMGED (s | b :Q
e

I

e —————

E10 (a) CCDCHiEE MIBLEME R (b) BEBLEHTTIIKAMercury

(2) WEMHLE: &EECA YRR 5L

R T Bl A A TR SR AR SR A S R S G S B A B R A ﬁﬂ‘]fiﬂz%ﬂh%l)\ﬂﬁﬂ/\m
] ¢ R DL I SE 5 B3 2 R AT LI 5 M) (Mg-MOF-74) M KH 2R C O, %%Vﬁ@@%ﬁﬂﬁ’]?ﬁﬂ%
FMIRAEFPERETEAN . SEIGCEH A T &R B VLEL S YA R RS ?Eﬁ)ﬁﬁﬂ@%%ﬁﬂ
) 1) 4 R &5 Ky RAE T 1 AR & WA RHI 3R COL 1 SR FH AT I R AG I 23 A1 o 3% SI2 36 ) P 9 790 B 4 i
J7i%, il % Mg-MOF-74%: JEFL &40, 0 Ik 5 i XU R AT 56 OCRUR R XS 2R AT IS, 1 e L & i &5
¥y, BEHEE TSI &Y, SEHLCOK) & Rl 3k . Mg-MOF-74 1K) & B s ﬂzﬁﬁtﬂf:
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DMF + EtOH + H,0
Mg(NOs),-6H,0 + H,DOBDC s oC » Mg-MOF-74

Mg-MOF-74 1 — 4 & J& 5 FMg> 5 ECAR2,5- #2350t oK —HR B A 2B Rk, R 4k /S 7 fLiE .
S YEIE BRI A E] X 4 45K, FLELARTEL1-1.2 nm, B R 7N\ EARE A (AN AR 7 A
KT ), wmE1 AR, ZEL S P# R Brunauer-Emmett-Teller(BET) 2R [ AR AH X 1 5, Ik
Sper=1495m>g™", 7£1.01 x 10> Pa F 2 4£23.6 wt%(5T &2 HOKICOM L, FE1.01 x 10° Pa NIAFI35.2
Wt%, XL T2 25 IM/DOBDC (M = Co. Nif1Zn) 2751, SECHAR T K COLW B S 1 e 4
TR G B AL . /N REFLAT R R T AR I AELE

aSE-EYUEE (MOF) MEEmmF_—aMkm b 53; Wi .
+ Mg(NO;),-6H,0 — —
SR R ‘
s

2,5-dioxidoterephthalate (DOT)
' A&
\

o MOFHFREHERIZRATE W e *a S
* MOFRFEHRIRCOMERETAT Mg-MOF-74-DMF ‘ Mg-MOF-74

E11 &RAVHEZRMe-MOF-74 3k — B BED (1 L LB R KL H Er A
C: Kfs; O: £If; 6MLfMg: MG SEfIMg: 6. AW THETRARRE. £ FRAEH.

SIS WG, G EDE —RINEHZ R, Flin@® MOFSERLEVIRIRR? EIA RKTEE
HE5HMOFMEH & . @ 4 RIEFIIE KIE? MOFM B #] 5 b AWML 77 @ itk &)
MR AP BRA R ? R EE k. @ AR ERAR KRG ? & 7 5 Ul HAL .
A FLRI KL B FLARTE B ? IX S8 AT 45 3 75 B2 A O 7 Bal AH 5% (1) FERERN SCRiR 75 DA v, o] 2004
AN NIRERE ), W2t Ak A BT B . Pivhdad sk 5256, o] Ak 22 AR 2R 5 By
R ENRIE R, IR AR B, R E TT DA N S A 2 ) i, MR R A R R T
77, (EMIRSEEG A, V2 SEIG I R a0 22 AR AR o = AR — s el 7, AT LR 28 AR PR AR R A 2R 1
Ufdrty, HATULEZIMRABI T, XHET T —DRER, 858 Sk B4eae 7.

(3) RHIaE: ik &)@ nbkEC &9 B & R R AL -

Z H AR TG B R N bk oy - 7 RSO SR R B R R P B OB FH IS e, X BLIRATT LR AT AU 4L
YRR IO, E2FTR, ARSI S, SBECA T R T AEMRAE: EHk, K
FH AT L gt SR 4% BT 1 BE R RN B =3 SR IE I, IMADDQ(2,3- —5(-5,6- & 3E-1,4-K[i)
AL, 3RS DY 2R LN KL AR (K] 12a), 1ZECAR I B h A BB ik "HAZ R AR HEAT T 3R IE (B 12b), SR )5,
P b bk B AARD 4 J B AR FEDMFVE I R, 45 & &8 Co, X T HARM & BEC/AR, PERME —FE1,
AR S Bk bR R B E T ORI & (B 12¢) . IkAh, WRTE T CCDC S R B R % 4
JEILEVIR ARG, IIRED R o %30 o 22 ) M SE A AR S Jm bk o 7 1 & O R AE, 1R T+
AT HER R B8 T o 885 LB 1) 22 A2 AT B B TOR), BT 04 a8 /< & n IR B R R 42
e R 18 3 2Ok N AH G SL 536 % AT B JE S 56
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AR REFET R “ @ PoEtERe . TEREE S MA” s R 10730 IR A X TR &Y 4s
AR, SRAL AR MBI B 4T a0, BRI TSR N I B AR, Sl Ao 'R
Rrgity, S M R A 2 A B S D A5 K O RERS SEPn sl TR AF, BEA SIS B SR I S W)
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TR ECHT BTSRRI R, 53—, DARE AR B ERUR A S RO, B IR AR AR e 0 AN
QTR B RTINS R R

4 AR

MRT, AU R B AR T i D RN 5 2 00 &, “ B4 e Fm - &8 7 BUE AR TIIR 2
222}, AZER o R BB T AT IE S I A A Ak, LR 22, A SR 2, seEiR
22, DME-FE LT AL . — 5, A7 0 R =L T F 5 FE Blackboard (Bb) - 5,
Seiisk B2k PRGN E, AT B AWM TR UL B G R T EAENEANE, R
TSI, R AR ) R T e A E E N AW IR . BT SR ZE T
LR SEh LR L, ERE LR O NS EE I, e R AN R,
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B4 “HERME TSR HEENEESHRRRE
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