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Abstract

Salamo/Salen-type ligands, with their designable multidentate coordination cavities, excellent struc-
tural tunability, and superior optical response properties, have emerged as crucial building blocks
in the chemistry and materials research of functional supramolecular complexes. Compared to tra-
ditional salen systems, Salamo/half-salamo/bis(Salamo) and their hybrid derivatives significantly
enhance the stability of the ligands by introducing hydroxamate bonds, further expanding the con-
struction space for asymmetric ligands, flexible chain bridges, and multi-cavity structures. In recent
years, related research has evolved from the mere reporting of coordination structures to multiple
levels, including polynuclear and heteronuclear assembly, regulation of supramolecular weak in-
teractions, fluorescence/colorimetric recognition, theoretical calculation-assisted analysis, as well
as environmental and biological applications. Based on the published literatures, this paper system-
atically reviews the structural evolution of Salamo/Salen-based systems, the construction rules of
homonuclear and heteronuclear polynuclear complexes, the structure-directing effects of anions/sol-
vents/auxiliary ligands, the mechanisms of fluorescence recognition and multi-channel response,
the roles of DFT/TD-DFT and Hirshfeld surface analysis in mechanistic studies, as well as their prac-
tical applications in test papers, water samples, plants, and zebrafish. Overall, these systems exhibit
obvious advantages in structural designability, functional integration, and application expandabil-
ity. However, there remains room for further improvement in the establishment of universal struc-
ture-activity relationships, the stability in pure water systems, biocompatibility, and device fabri-
cation. Finally, the paper prospects the future development trends of this field towards multi-func-
tional integration, in-situ visualization detection, intelligent responsive materials, and higher-level
supramolecular systems.
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1. 51§

Schiff HRACAAIEH I salen SEFCAAR T RAFEE 1) NoOy FUALIE A A0 11 {50 1) B 428 DA K R AT £
R AR ), KIHUCREERAALE . A ROGFIREIE AT RL S A5 4 AL B . JR1, L4 salen 14
R C=NBEEA —E w1, MR N 5 R AR 5K, BRG] AR FRECAR . KBS
WAL miAs s VETh REAR R Bt — 0 R e[ 1]-3].

LA Akine Z542 1) salamo 74 5 AME, B L AE salen BH2EH 5\ O-alkyl oxime H.76, A %%
fIK T C=N BERIAZHIE I, AERC A T 70 A B AR BT RE 0 s 2 1 0, DT A 8 A HUAN XS RIS A AN 22 fis
RACARBE e T2 1], BEJS, salamo-like. half-salamo- bis(salamo). single-armed salamo A & salamo-salen-
salamo- salamo-salophen %5410 B 22 W I, BCAR M — DU U544 R0 R e U AR . = IS R T 2T
sl BEAE 2 MO A7 s A R [4] [5]. MEFREESCER AT DLE Y, X— R RMIT R E i Cah “ R IERIE &% ”
B E ) “anfriE e SR B RIS B . PR R R A S RN N SR E M 7 o — U,
= =% WSS ABARIE: 5 —J71H, 3d-3d. 3d-s Ml 3d-4f Fi% ik RAEEIAFE G
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&

JE BT IR CEC AT B R RO 22 7, A4 3 HH B RS T LT A R AN D e Re AR R B 4 TG &7 R4k, S
To VTR B S R A ) S 1A YE D . Hirshfeld F[ES5 DET 5008 55 k0 B FH RN L7465 14 1 i
B, AIEX—J7 ] R I AR S50 - PERERE B AFIE[6]-[12].

BT FRE R, ASCHESE Salamo/Salen 2R RIS MEL . FCAT B 2GR 5 ThREM K
RO BB T AN AT SR LRIA,  DLA 5 SRAE D RERE 4 T IC & WAk 5 S50 L o 1) 8 v 5
RS 13]-[47].

2. Salamo/Salen 2 RNLHIR I SRR

MArFE 42 B, Salamo/Salen 2K R IR e S HAAIIATELARTR EVE . IR Z R ERI D RERR G RE )
KIlE i . 28t salen FCAALL N N'-disalicylideneethylenediamine A AT ANRE, HMNBET N0,
BOAL AR BITEMT . SN BRAT RO B B 70 i B e — 22 5 AAS RIS AR A X PRI A4, Bl 2
BT B S B R R 2 AR R, AR 40 C=N SRl it 2 3 B AR EHER A 7T 44

Salamo FC AR FI$2 A RUR R TIX—F J& . O-alkyl oxime 45 #1151 N BB H2 5 1 FCAAN S A 22 # 9K
Puae Sy, ALK/ A VIR EE R PAR R SR e Y . A OCHERIA 7o, salamo BCAA S 3L rh )44
monooxime % C=N ZZ# LI H T 5 T Xf BE salen 14 R AL E 1, A FRECAA AN 2 A7 sSECAR R T 456 B
PRAL T A RE . X — A2 J5 4L half-salamo- bis(salamo)f1%%1 salamo-salen-salamo 14 Z 75 DUIRGH /& i HIHR
KIRBH[1] [4].

FERARECAA BT, RO EZE RIS S, MR SIEN PRI TR E . AR
bis(salamo) B I T F 5 A XS FR I AL B UL AR R, TAEXTFR salamo-like O A4 B8 25 5 7= AR AN [F) 42
JEAL R AR Z A O B . 55—, BER S FMERT R @ H QK RN,
BRI NZEFL, WEMR, MENE. TESEDS A B AT R USRI SR AR BEAN Ay T ILAUAR R, IS 42
N E 73 i B ) L S e AR B B T . 38 =, DhRe PR A Ise. A AR, &R, =4
AL PEAEANEIR AR IR A BC A, A SR T AR S B T, R R L IR I SO Kk B
L2532 AR B BRS AR AR R AT A5 2] [3] [5]-

BEE BRSSO AN T 204t BB S0 1 N A 3] 2 s f . 3T N2O2 A7 531 N3O O6 J5 5
T8 Tk FF TSN AU R A o X RE B S5 R A AN (R 2P A% . AN [0 55 119 4 28 1 Re 8 1 W) — P4 i B o e ik
BB, A FAZ DRI & Y00 € ) 2 et T RT$2(6]-[10].

3. ZRSREINER SWRHIFME

X T Salamo/Salen ZEE RN, &EE T FOAE JR N 244 2 B FIERIVCHES, & e e &A%l
Uk et A 2. NEIRERE KRS, R AR R s W45 9255 . 140 Niv Co.
Cu M Zn 1 E S8 H N NoOy ML i BB &1 UM R SRR . RS . o1 T B B
S5y, ATt — 0T R S AU R S BB, SR A 4] [11] [12] [14]-[16] [20]-[23][27] [28] [33] [36]-
[39] [45] [48].

[FZ A R — AN R . & @ RO R U B AR s al R & R AP poe , T2 SR et
BB 1R DL IR PR B S ST . BL NI Ca(IDR R A E], STk R H 0T # i\
A PUTHE . = U DL RS e O 0 AR5 A0 55 22 P Y o SX 6 BH7E Salamo 2K 2 A, R
BEARIRST AN 7 2N 22 7 J2 DA SO B AR A BORD 25 T HEAR 7 3[4 [11] [12] [14] [16] [36] [38] [45].

AR R T By B Cu(Il). Zn(ID)%% 3d &R BT NLO, ik, Wik Ca(Il).
Sr(I). La(Ill) Ce(Ill). Pr(II)ZEECK AR E T 5N O BUSEEAL i, W LAIRAS 3d-s BY 3d-4f % =% 4k
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o HLAHFEEHE[Cuoln] [ZnoLn]) FI[CurCa/SIIERL AW - XLk R, AN 48 B 1 Pk Bk e A AV
KIFET B RazR, WSECEANE, S B S B B R UG . ML RZE R, REEE
VIS BRI 8 PG ERGE > T47 8, BULTEThReA Rl 7 I BA B i 71[6]-[10] [35]. H—AMES
FRL R S S A R 2L A B AR IR R . VP2 SOk, Rl —FERAREEARF & JE ik A 7 EL
AFEFIAEE S, WTRED BT % =% DU & —4ERRRACA R &0 a2 Ui, Salamo/Salen 2%
RMHF ISR, WX “Hfk - &8 - AT - 380 - #BR” 288/ E 13005 .
EPR T, %25k B AR H &S VR J R 98 AT 2 13 2H 255 A0 5 M V5 SR (R RS G (4] [6] [ 7] [14] [16] [19]-[23]
[27][35] [37] [38]-

4. PABF. BRI SHEMEFNEHIEIER

£ Salamo/Salen KIJRERCEWIH, BB FIHA R 2 BAAMERIT, 4T BES SR HREIFE 3
B SHANSE TR LR WA S 72—, BT LLR sk T U5 ¢ JEmar, W
DA RAR AR G Jm b, TR IE — A% AR BRI G5 AR . IR . NCS™ Cl 45 B B8 7 U id i
R RCALE S r /MR DA AN SLARAL I, 35 R i <5 O T UART R Y 5 20 3% 724 14] [16] [28] [30] [37]
[38] [40].

FHRIFFH,  “counteranion-driven self-assembly” 5 “ counteranion-solvent-dependent construction”
AR [F—EAA S ZodDEl Ni(dD R NE, ##H OAcy NO; « NCS 8 CI 4 AR TR, 1
LR EAARF IHE R Bk /b, B TEZREEE T S8 thH it = A DUER 28 il 09 77 4,
B S A% AR RACT— 4 SR G B . XL R Ud B B 2 1 RESE IR R S B P4, 2 5 YuE B
4y FHERR[14] [16] [19] [27] [28] [37] [39] [40].

VIR FIREA T 280 . HEE. ZFE. DMF. DMSO BUSUT 2508 7 AN £ 50 T A4 8 e A0 I 82 56
1%, T HAE B AT RCR &5 88 4 B Al A AL, AT e 4 g AR LA SR 23 IS ISR AR R . sk
V% Ni(ID)sk Cu(IDE R, #9115 acacs OAc LRSS, BERI TEME LM FSE =
Y BEMLE[4] [14] [22] [37]

HBRVBC AR N AR R A A DI RE A 3R 4 Tt 8. @i gl N 4,4°-BRIENE . 1,4-di(pyridin-
4-yl)benzene ZEMFIEACHR, W LLKE R A BHUY salamo-like 4 J@ACA I @A — 4R 85 LIRS &
Y, IR TR R . EARIRIE. S SRR ARG . M MER, S
T WA BIECAA = F L FEM L T Salamo/Salen 244 2 ST 45 M kS 442 1 B BN T [21] [23].

5. BOFHERHESSHHEEER

bR 7 —RBCAr B2 Ak, Salamo/Salen A4 5 o YR J3 1~ 55 AH ELATE FH A A2 AR 25 A4 R 428 1 i 1Y) B 22
K. WKESWIRIER &1, S, nen MR C-H--n MEAMEH. K EAAEHJIE lone pair-n 1EH,
IR Yo SRR A T4 . R 2 B R L SR R s C-H 0L O-H-+-O,
C-H--N M EAER Mt — PR —4E5E . 482 =4EM2%[4] [6] [7] [11]-[13] [15] [21] [22] [27] [28]
[35] [36] [38] [45].

T 058 B ECAR, WZEIA. R, EEREECNOS AR EE, meeen HERUEAAS AN E . XA ELAR
AN T S AR f e, Wl R mBUR SR ER B PR . FE P salamo (AR T, HE
WA AN O P B A AR — P Y5 1 4> T IR HERR, A RCAR BRAC S M E RS h R I SVE S A R OGS
Wi 8o AF R 73 AIE BORSEIGGR AR &R, ol ] 41 W ia 3 S5 022k 50 1A e HERR DR 345 B 5 K
FeRIN[15] [28] [31] [41] [44].
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ERFERENZS, T2 OIS T e R “fAEa e o MR , /2R M Hirshfeld
THEFRGUEINE . IRD A ESP S5 T5 0 S5 AH BAE FHEAT E EECAT AL i . (S Bhax se s AT RS R B, B
AR IMRTE H H---H. He--O\ H---C SE4 e SR HERR th ) oTik LU 9], IR L% H SR A% AT AT
TS “ 54 - HEAR - PhRE” BUBE R SEANTEMI[4] [6] [7] [13]-[15] [20]-[22] [27] [28] [36]-[38] [40] [45].

Rk, MINEEEE 2 TH R A % K, Salamo/Salen ZRC 14 Kz I & W I AR BLAE — B Bic A7 45
PRI ZAEE, BRI AE FOm e 55 AH BLAE A — BN S S B R P 4 HIRE 1. X FEE T R R R
WA RR S AR BT BR AL 1R A 8] [4] [6] [7] [111-[15] [20]-[23] [27] [28] [35]-[38] [45].

6. XFEMRSWAIRFEEE

PRI LL N 2 H AT Salamo/Salen 2k REIEKIN AT MZ —. S EAEGIRH» FHLL, X
KR RBEAWA KBNS H—, ARG TIINBTAE. B2y HROE; L2, &F%
T HENTCALIE 5 Re 2 3 U 7 1 I s 20 A . AR E B AR R M, DRIk B 7 A R T B ) 06 1
AR40[2] [31 [5]1 [17]-[19] [24]-[26] [29]-[34] [41]-[50].

MR RE, Cu? Fl Fed' & i W BH B T HAR . X S5 FENE S5 A R EEME L E
ATHF 9 BRI KRG A 9o KB SCHRIRAE T XF Cu2*. Fed'. Zn?*. Ni¥'. AP*. Hg¥ %5 7 Hily), Hr
Cu™ A ZAEAE R I B 2 1R 5 6 IR/ BERT WL AR A, , T Zn®* . APTSE N BE 25 5 77 AR 5 e Y wi B A%
MmN, Br4JE S 74, H,PO,. PO} . HPO; . S . ClIO". SCN . HSO,. B,02 flCr,0} %
BT, DARBEIR. FEARR. RSN TSR, WAein ko B2 HAR(2] [3][5][17]-[20]
[24]-[26] [29]-[34] [41]-[50] WiRHIME 5, Salamo/Salen Z54A £ £ M LA 5 R 1) ¥ Ji2 B 0UE IE 1R 51
2k B AR BT L AR ). — 2R IR SRS 2 “on-off-on” IR BAASE SHERE 17454 S8R
K, FRIEIT B AR R T R 4 1 S A A BB R SE ORI, NI e R al. i —2K
iy e < R Al P I B B 2 A i <0 A P =T 1 w7 W G 3 EA e N B D e 251
] AR I B S 37 B, XS SRR U EE L [2] [5] [18] [24] [26] [30] [31] [42] [43] [47]-

ENLHIZHE, LMCT. ICT. PET. CHEF. FRET. ESIPT Al AIE S 4 JLF 5T 5 A3 70 Xl g
SRS, BUAH TR 248 AT A 1Yo, B0 RUBREYE 51 E2OUREK s X AP Zo? S5 =
¥, N A ) 47 A S BRI TG 5 RO T 5l NS R B BT 44 &, FRET vl fe
LT AR PE B 5 1 T S ST AR AR A T A SRS T BRI I L B salamo AR, AIE
AR < pH AN ES 122 il B 3t 7 3 A s BB 4R [2] [3][5] [18] [24] [26] [29]-[31] [41]-[43] [47]-[50].

SAKTTE, Salamo/Salen 284K R LI IE AL “ S5k iscit - BUAiAEH - BeZl ™ - (5 <%t ” MEBCNE
W7 IR TARRE 2%, X 2 REAE 7E D R R A ADRL 7 ) PRod % e IR A SR BRI [2] [3] [5] [17]-[20] [24]-[26] [29]-
[34] [41]-[50]-

7. B RES SRR PHIER

BEAG R R T, FRAESLI RAL L4 DL e SRR 45 W T R TR 5 5 Semm AL« [RITT, DFT.
TD-DFT. Hirshfeld #4347 ESP A IRT Z: R 18 /7 1:4E Salamo/Salen ZREF R4 125N, BB N
WX “FRUEECE” [4][6] [7] [13] [14] [20] [22] [27] [29]-[31] [36]-[38] [41]-[45].

Hrt, DFT fich T EUAEC AR S A1 HOMO/LUMO R0 AT RERR A /INAT L 70 A R AIE . 38
I RTRPUE T, WFFE AT LAHIWTECA 5 T s R A TR AR AR IR SR G, R
e IG5 R K BUERF5 50 1)K YR . TD-DFT Nk — 2045 B BR AR i RO 2 AL W fScude ) J Aok 5748
b, XFTUiH] FRET. ICT F1 CHEF 28 #Ll U H EEL[4] [6] [7] [13] [14] [20] [22] [27] [29]-[31] [36]-[38]
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gk &

[41]-[45]

ESP #1 MEP 434t 22 FH T F- 4R U SR RV AE TR T o T T8 R A &, i il 35 40 vl
DUACHF M T AN By 32 4 . U RO AR E RS S 546, N T2 8BaHEER, HhBA o
WA BT BEARAS 5] <5 JB AEAN[R) 2 Jis v (R e e 2 NAT 9 IRT 2 A MRS 7 55 A0 BLAE DT AR A o th, BE
g AT R B . VO AR R n MERRSEAH BRI X a, IR 5 ARG TR AN . TR AR RS,
XTIV BB AE T W& 7, AR TR S50 I S 73 1 )= AL 8] i 22
MBS IR SRR I SR R SE IR T B — BOIEE BERT, Salamo/Salen A 2 (1) 45 F A SUAN I L EE
fEREAS RIS W SEMfRRE . AR BEE THRE BEAE AR FES2 T, BRI A2 1% 07 [ R AE S % L 48 5
YEF[4] [6] [7] [13] [14] [20] [22] [24]-[26] [29]-[31] [36]-[38] [41]-[43].

8. SEPRRIF SThREM BT R

M B AT SCHR R B34, Salamo/Salen 2814 52 L4 B R HY “ G MAb 22 R ™ [(IVaRE, TTI% A5 1) n] B
F I D REMELTT et . e B B 2 AR S AR . VR 22 PR n] IR 15T AR 2% B S L A
IR AT WL /9254, AT Cu?*. Fe*. H,PO, &5 Ok Bzt . 5 KA asMILL, XFh 7
AR BAET R, EE SR S BRI, 3 DI R R e A . O BIF TR AR R
BT Szbroke . Uokh, AEEtSRIRIUF Cu*'. B,02" « HCHO FIHAlIS S ioke i, B8y
IR RS TR I .. X3RRI Salamo/Salen JSR IR IEIE R g EHAATRIA R P TAE, ME&—E
5 R FE T N RE F1[2] [5] [23]-[26] [44] [50].

TELEY RN 5T, SR R O R B . S AR . wshxt H,POY . AP4E
HEsMREF O FE2E. 85 2E. BED )% HeLa 4 AITE S, IX K0T 7T ARV TR R B,
HE 4 /R H Salamo/Salen 24 2 7E TiE A4 B I A4 v 404K W 0 5 THI 098 7 e HR it 51 AR IE5E F B
T KA E A AR PR TRV S, SR S E PR B EE 08 B R0 AR A ded R B 0 R B KA E F (41
[43][50].

UbAh, Bl R AL 4 R % BAE Salamo/Salen JEK RAEE2EARE . AL AT M4 22 g A4 4] ATk
BAEH— DIt AR REESS M T [ 2028 T ORI 23 40 5 T e 25 46 TRV A R, FLAE DR
A>T IR B R T BT R SR N[ 21]-[37].

9. FEEES % REH

R4 Salamo/Salen A R K e itvil, (HMNSUREANAF TIAEEL TV 8. 55k, 2 RIHs 8
TE “HTECAR - B2t - BBl i) BARB B, MR L BUREIEMT . ATIT RS A ROe RBEAL. B, #r
BEREE . BUREE LT RN 48 AR A0 I 55 28 20 43 S G o o S s A B R S W AR R RE, A7)
B> RGAAN[35]-[45]

HR, VR 20608 R TAE DO & LA HLE R &R, XRS5 A R A v 2 PR S B ) 42
JEFIETH R A RN KRG, AR RIAiKFR e B PO T, B 0B 3 B A A K it A7
FEMHREE— DR, =, IR E R ERH, (HEMSF R iR <8 RIE0E”, MRk
Oy RYERTAEMEGETER . 4 Bl B T AT R Z ECAR BT H I B, 58 R T IR il 0T R [ 29]-[50].

AR, ARSCNNIZTT A E Sy DA R ARt — R A s s i - 3% - PERe SR,
Bl A 50 B TE U A BT R R B IE A KBS A MU R TAE R A9, S mdhss
SAYER M =R N5R 2 IhAsAE R, Wit G, O M. BEMER B AT NS, KB EIERE X
R BRI N R TR HESh AR A S AN, IR AR AL R R AT A s TR A
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b
*
48

A E A FAER 2 R, W IR %A R AE [ 4128 50 R A R B A LI [29]-[43]
10. &it

Salamo/Salen A 5 LLHAL R AIECATRENE . RIE K 2 I R S5 h it 58 1 LU R 35 O 45 H - TERERR
BN, CEBAYIRER > T RS SRR O BB 3. AT R ST EE 1123804
FNEREN. SEAR. B TEM. 5O B b BISEBRN  ARIKS . WTAE R, %Kk
RO TES AT BREEE 2. 28RN2 IS TR FEE RS AL, SRR
HL S R T P S BT LA AN 22 JlE D e

AT, Salamo/Salen AR IEAL T “ AR HRIBEIKZN” 7] “DhREBLIHOREN " A1« N 22 5| 3K zh
EPERIB B BEAE SRR RE AR A R L B B (A A SO AN B8 i R LT B AT ST, %2Rk R A
PRSI EVIRRAR B RN SRR i SR G 2 1 D REA LSS TT R B )RR AR 1]-[50]

B O

AAEBEEERE P S T REMRHTURA, A SCRICER 5 BB R TP A5 2 13 G2 AT [ 2 ) 3
B, 1R

SE
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