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Abstract

Tetramethylresorcinol calix[4]arenes with different side chains were synthesized firstly, with te-
tramethylresorcinol calix[4]arene as the substrates, two types of tetramethyl cavitands were syn-
thesized by adding bromochloromethane reagents and a tetrabromomethyl cavitands (3c, 3d)
were synthesized by brominating the methyl group at the C-2 position with N-bromosuccinimide.
Subsequently, tetraaminomethylresorcinol calix[4]arene cavitands (4a, 4b, 5a, 5b, 6a, 6b, 7a, 7b)
and 3,5-dimethylpyrazole resorcinol calix[4]arene cavitand 12a were synthesized through mod-
ification with amine groups and 3,5-dimethylpyrazole. The above compounds were characterized
by FT-IR, TH NMR and elemental analysis. The recognition effect of dithioamino ligands on transi-
tion metal ions and the coordination between pyrazole ligands and transition metal ions were ex-
plored through UV-Vis spectroscopy. The results showed that the characteristic infrared peaks
signal and 1H NMR spectroscopy are consistent with the molecular structures of the compounds;
The dithioamino cavitand like ligand has a significant recognition effect on Mn2*, Cu?*, Znz+, Mg2+,
Cd?*, and Pb?+, but its recognition effect on Ca2*is poor; The 3,5-dimethylpyrazole methyl cavitand
ligand has a significant coordination effect on divalent transition metal ions, with good recogni-
tion for Cu?+, Mn2+, Mg2+, and Hg?*, but poor recognition for Znz+,
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1. 5|8

(2K AR [4) 05 B B s TR C-2 A ARaE H For iU, 7EMZE ZMd[4]05 1% % C-2 Ak AT 1)
REAUAB M B A R 5 102 S AT IR AR T 38 25 F O 5 NI BB AL FE [ 1]-[6]0 VRAR M B 2K Wy AR [4] 05 K&
AT DAE I T ) o FL AR S RORE A ESE [ 7] (8] B RGE[9] [10]s S RRIER[11] [12] & BEIEA[13] [14]
EINREACEE A S N BIRIR AR [41 05 2 b, SRR E, FhRZ, XATIHEME 5 AR 5 KR AE 7 1Rl
FAEA AR 15] [16]R ) 2 .

Shivanyuk S[ 173538 1l RAZ 1 0 1R 28 Wy (4195 )2, DYAN RS B 36 8 [) 2K — By PR [4]95 K8 2 10
C-2 fi b, SxWAEFE—NEFRE ARG P RAERE S KPP 5RE TR EY
REMSE ARG 5 — SRRl i S E A ), KRR BN TR A . s, SR E DR
ABMRIR 2R By A 5 e C-2 ALA BUATAEYI AR 2 1 SCikdiiE . AR 3 A BG 1R I (0 4 & o A7
P, RERIEL RN 5B FHARE S SR E T45A118][19]. Beer [20] [21] [22 ]840 FH & BUAR FE 3£ 5T
WP, 75 THF/H,0 = 2:1 [EAIHhE CS, R M & s iR E 5 H IR Th AR AL 7O, Ak &P mT LUin &4
AR R AR e A7 . R IR FoR i & EH, —ARES - JCRMAT A T DUl 5 48 2 1
BCAr & BT SRR )\ & RIS, IRIBYURFE LAY 57 F([20]. el —miREE - SR S E SR
BN, Hl% T ZERACKESE, 5 e RAERERN) \ZEAY; M T CdH Zn’ &R
BT AL A R T T BN T I 4516 [22]
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ARABITE R 2 8 7 PR [23 ] ¥ T 17— T A & B ) PR K D BE AL PR 18] 22 (4197 )R Be i Lo
ZACAR R KIE L AE S JR 7 BRI BB G, SRS T AIRBIRC AR 1. AT, C2&f
KT T AR A - HE)- (2K AR (4107 ke 45 K [24], R 4RIE A & A Bl 2k 1 DI e AL 18] 26 — 1y
75 A D ) 2 < KR T A BUREAR (2570 (H RS 0 g FF 36 8] 2 — AR (4105 e AT AE WD P e AN 5 —
Bt AR 2 (14 1) 6 Wy B (4105 BC AR BORIT FC TARISAT 53 e DRIE, AR SCIEIE £ e — R 51 DY ) 2K —
B [4107 K8, P Y FREE IR L DU IR PR IR, B BAOR JEORES 1 6 il R 2K — B [4]55 42
Y, A FZMEE TR B ADT AT AR G5, IR LA Rk T R TR 2R
J i 5 AR R M AN A B e B T R AE R AR A, IOV R TN R R TS
AR At T B T

2. SCROERSy
2.1. RFISLES

AR SO BT BV FRLE A FH T35 AT Bk B AL B o St 2 v i FH K70 T 8 (99%) e
(98%)FIE R &4 R b al, T+ 2B RHA R A A . WFIREH ke 15T . fh T, BUT N
srpat, T RERAEREARERA A W NSRBI . iR IR TKIRIRE:. A
P BRI SR AR Y R o A, )T [ 2 SR L SR B A =] o 500 2-FR R R 2K 9y, 3,5- - F kit
Mo, ZE(95%) R-(H)-1-H B[ (99%) 1 S-(-)-1-F LI (99%) Rl NN - F 5 FH I 35 Sy oy b 4, )
FRIRr TRFIE RA T RFIESIREE . BEIREE. Wil BEIRES. — /KABEERMT. —/KAEBEERRE. DUK
A ENER DY K EBERR B oA at, T ikt TR AR . #EERE(200~300 BN T Bifg e T
5¥) "« "H NMR 7£ Bruker ALX 400 MHz % EHR% WA 52 . £0MEI@ I Perkin-Elmer 16 PC FT-IR
{H B AR SR AT A 2, SR KBr R A VAR . J6Z A HTidid Perkin-Elmer 2400 CHN 2 #1400 .
2h - AT WG @ Shimadzu UV-2600 BUOGHEL AN - AT W3 66 vHIE . B A 45 49K FH Bruker
SMART APEX 2000 CCD & fT S 5 o

2.2. TEZEEBIZE ZERMF[4155 R 7R MBI & R

AW & BURBIEAE R AR FREAT . S5 SCIR[10E S ML &M 1. 2. 3, DB EY)
3 il 76 VU T ORI 1) T8I AR (4155 IR AN e e A2 o4k 38 70 v im0 R AR & 4 5 2
RBL, FEFATHRENR 1 d 2247 3R AE A= 50k 80% A 1o JRAR AL Y FE 5L OIR YR 28 55 K A SR A% EL
AL, A BT BT B, 3 B2 A B bR, KA B g v DU 35 PR S 7R o] AT A AE (AL A, A
ANV, NSRS, ISR EZ RIS, AR PR, RS TR, TRERE
T RIS 2 PU % FF 2R o 1] 1 Dl R 25 )28 I B (4] 95 12 IR B & Bl 26

2.2.1.2,8,14,20-P0 R EFH BE-5,11,17,23-F E R da) & R

FEZ R T 20 mL N %(50%) 1 50 mL = BN, FREC 3a (0.235 g, 0.28 mmol)fE 15 p8f N/ D EZ
VOMBI R e, HiPEE 3a se &V fi)a, FHEE 1 h, USRS RNHER, H oS R REM, HEET
KBS, MINIEETKEREREE TR, TR BRVE I8 A e AR E K 0.26 g, 772: 91%.

'H NMR (400 MHz, CDCls, ppm) 6 7.06 (d, J = 29.5 Hz, 4H, Ar-H), 5.82 (t, J = 7.2 Hz, 4H, OCH,), 4.78
(t, 4H, Ar,CHCH,), 435 (d, J = 10.0 Hz, 4H, OCH,), 3.59~3.42 (m, 8H, ArCH,), 2.18 (d, J = 7.4 Hz, 8H,
NHCH,CH,), 1.34~1.46 (m, J=19.8, 13.7, 6.7 Hz, 16H, CH>), 1.11 (t,J= 6.9 Hz, 8H, CH>), 1.00 (t, J=7.2 Hz,
12H, CH(CH,),CHs), 0.87 (t, J = 7.3 Hz, 12H, N(CH,),CH;). IR (KBr JE 7, cm™"): w(C-N) 3420 (s). v(N-H)
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1639 (s). v,,(C-0-C) 1232 (s), S(N-H) 1083 (s). v{(C-O-C) 1015 (s). Anal Calc for C¢Hg4OgN,: C 72.84; H 8.56;
N 5.66%. Found: C 72.78; H 8.59; N 5.70%.

B
L S A

70°C, reflux, 6h

R,NH, j

. _ 4 Rzz H-C3H7
A Rl_r.l-C3H7 5 Ry=n-C4Hy ! 1
b R=i-C4Hy 6 R = s5.C,H,
7 R2: t-C4H9

Figure 1. Synthesis of aminomethylresorcinol calix[4]arene cavities (4a, 4b, 5a, 5b, 6a, 6b, 7a, 7b)
& 1. BREREER ZEMA[4] 5 1Z 7K 4 (4a, 4b, Sa, Sb, 6a, 6b, 7a, Tb)HIE AL

2.2.2.2,8,14,20- B EIE T B%-5,11,17,23-AAE N R (Sa) B & AL
B RITIERBLT 4a, A AIRE A 0.28 g, 7% 93%. Anal Calc for CeyHoyrOgNy: C 73.53; H 8.87;
N 5.36%. Found: C 73.56; H8.86; N 5.35%.

2.2.3.2,8,14,20-P9 R E AP T B%-5,11,17,23- A E R (62) B & AR
B RITIERBLT 4a, AEHAAREIE 0.27 g, 773 90%. Anal Calc forCesHy,OgNy: C 73.53; H 8.87;
N 5.36%. Found: C 73.56; H 8.85; N 5.39%.

2.2.4.2,8,14,20-P B E T B%-5,11,17,23-TAAE NRE (72) B E AL
B OTIEEMLT 4a, AERARIREE 0.25 g, P73 : 86 %. Anal Calc for Co4Ho,OgNy: C 73.53; H 8.87;
N 5.36%. Found: C 73.51; H8.85; N 5.36%.

2.2.5.2,8,14,20-P0 B E-5,11,17,23-F0 % T E7VRPb) & AL
B ITERMIT 4a, AR AIRBE LK 0.24 g, 723 87%. Anal Calc for C4Hg4OgN,: C 72.84; H 8.56;
N 5.66%. Found: C72.79; H 8.58; N 5.67%.

2.2.6. 2,8,14,20-PUEH B IE T f%-5,11,17,23-M R T E VR Gb)RIE R
B RITIERBLT 4a, AOHAIRE A 0.25 g, 7% 86%. Anal Calc for CeyHyrOgNy: C 73.53; H 8.87;
N 5.36%. Found: C 73.56; H 8.84; N 5.39%.
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2.2.7.2,8,14,20-P B B AT B%-5,11,17,23-4 % T E 7R (6b)RIE L
B ROTIERBIT 4a, AOHAIRE A 0.28 g, 77 % 89%. Anal Calc for CeyHyrOgNy4: C 73.53; H 8.87;
N 5.36%. Found: C 73.48; H8.92; N5.35%.

2-2°8- 278714920' $§$RTH§'571 ]717723'%T§R&%(7b)mé}ﬁ
B OTESPAT 4a, AEKARE K 0.36 g, 773 : 88%. Anal Calc for CgHo,OgNy: C 73.53; H 8.87;
N 5.36%. Found: C 73.55; H 8.86; N 5.37%.

2.3. FHERENRINSMK

T F 2 IR Y (8, 8d, 9¢, 9d) TG A A AR AT IR BT 2,8,14,20- P B JE-S-(-)-1- H L Jig
-5,11,17,23- T TOIRYI(8e) 1A B [A1 28 I AR [41 75 8 7R PN TP 78 Al o3 - 1 77 Hp 2 BB AR B 1)
fif, DRRAE &R ENR 1 d 24 PERAE AT IA = Rk 80% A L. JRARANER 1 I F 2 T OIRMIR 28 5 R A 5%
RSN, A BT i LA T B, BT8R A LR, 7RI A Js I A DU 9 RS IR vl DA A CEAF G Y
ATREGIMIER, RNERE, WEREZROKEE, A REM, HEs KRR, TRER
FUE RT3 DU fre FRR ORI . 1] 2 Sl FR R ) 2R R AR [4105 18 TOIRMI IR & RO 25

C R1: n-C3H7
d R1: i-C4H9

Figure 2. Synthesis of chiral aminomethylresorcinol calix[4]arene cavities

2. FHRBRETRIBE K

2.3.1. 2,8,14,20-PU EH E-S-(-)-1-BR B FBZ-5,11,17,23-"E KR 8a IERK

FE IR NEL S-(-)-1-FF 5% (155 pL, 1.2 mmol) T 25 mL = E A, FREL 3¢ (0.322 g, 0.3 mmol)fill
B S-(-)-1-FHEEARE R, IA=28(170 pL, 1.2 mmol) < 1 h 5, M 10 mL 5 W ki, HEET
KPS AHAFINNIE &K EREE T, IMAKEIE KA TENTH, W3 IE S vbik S 2m
FEN A B ARARE R 032 g, FEH: 86%.

'H NMR (400 MHz, CDCls, ppm) 6 7.43 (d, J = 7.0 Hz, 8H, Ar-H), 7.33 (d, J = 7.4 Hz, 12H, Ar-H), 7.12
(d, J = 8.7 Hz, 4H, Ar-H), 6.01 (d, J = 7.3 Hz, 4H, OCH,), 4.78 (d, J = 12.4 Hz, 4H, Ar,CHCH,), 4.40 (s, 4H,
ArCH), 4.35~4.32 (m, 8H, ArCH,), 3.67 (d, J = 7.0 Hz, 4H, OCH,), 2.17 (s, 16H, CH,), 1.35 (s, 12H, CH3),
1.01 (s, 12H, CHj;). Anal Calc for CgoHgyOgNy: C 77.64; H 7.49; N 4.53%. Found: C 77.58; H 7.47; N 4.58%.

2.3.2.2,8,14,20-P0 & E-5,11,17,23-AE-R-(+H)-1-FEF R 7RI 92) I B B
B RITIESMLT 8a, A AREE: 0.33 g, P Z: 89%. Anal Calc for CgoHyOgNy: C 77.64; H 7.49;
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N 4.53%. Found: C77.68; H7.47; N4.47%.

2.3.3.2,8,14,20-F0 A E-S-(-)-1-F EFE-5,11,17,23-F T E 7RI Bb) & AL

B ROTESPLT 8a, HEMAIRE 0.33 g, % 86%. Anal Calc forCgH,00sNy: C 77.98; H 7.79;
N 4.33%. Found: C77.94; H7.82; N 4.37%.
2.3.4.2,8,14,20-P0% T £-5,11,17,23-FB & -R-(+)-1-FBEFE 7RI Ob) S AR

B ROTIESMLT 8a, A AR E K 0.32 g, 773 83%. Anal Calc forCg4H,00OsN4: C 77.98; H 7.79;
N 4.33%. Found: C 77.95; H7.76; N 4.36%.

24. “HRARE - BENRYECHREIE

FRA ) 4 Fh AR - FIETCIRYIFAR(10a~110) (1] 6 S 324677352500 T 2,8,14,20-PU Fi L - —
TRAR TR I 2E-5,11,17,23- DU P 5 7RI BC AR (102) 19 A (] 3).

KOH

10 R,=n-C;H; aR;=n-CGH;
11 R2: l’l-C4H9 b R1= i-C4H9

Figure 3. Synthesis of dithioaminomethylresorcinol calix[4]arene cavity ligands

E 3. ZmAREE - REEE M4 5 R 7KL B 5 &

2,8,14,20-9 R & - —FRARFRRE-5,11,17,23-TU 5 £ 7R EC (45 (102)

4 2y 3,5- FREAE i F S T CIRPI R I AR [41795 JE IO A4 (12a) ) GG 22

FREX 4a (0.045 g, 0.046 mmol)F 250 mL B, A 50 mL I8 AV (THE/HO = 2: 1) BRI 7,
BN 0.011 g EEALARAT CS, (12 pL, 0.2 mmol)Fi#E 1 h 755 10a B AE WL .

[ B ) 7 VEAS BB TR 2,8,14,20- D0 3% - R AR T A AE-5,11,17,23- 0 P9 2k 7 CIR MU BE A4 (1),
2,8,14,20-PY L - BRI IE£E-5,11,17,23-DU 57 T FE7CIREL AR (10b), 2,8,14,20-PY FEAE - ZRifRT ik
-5,11,17,23-P4 57 T B2 S CIRYI L AR (11b)

2.5. 3,5-— FAECAYME AR 7RI — BAAR [4) IR B iR (122) RO A AR

FREX NaH (0.335 g, 8.3 mmol)i&f#F] 55 mL #77% THF 7, I 3,5- I JLIE:(0.804 g, 0.618 mmol),
FEFREL 32 (0.520 g, 0.618 mmol)# T 15 mL 378 THF " £ 56 & AR S5 B i I 28 3,5- — FH L ik &R v,
PiFE 40 min f5, MAE 65°CHIL 8 ho W EI R ZIR, WUKZAEMR 2 THF, H - SUEMWE, INCREEL 5,
W S HIIERR VA0, I CBEBESR, DRSS, BB YRE R K 580 mg, REE: 82%.

'H NMR (400 MHz, CDCl3) d 7.11 (s, 4H, Ar-H), 5.71 (s, 4H, CH), 5.65 (d, J = 7.5 Hz, 4H, OCH,), 4.89
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NaH

7 ) THF
[
HN=N  60°C, ruflux, 8h

a R1: ]’l-C3H7

Figure 4. Synthesis of 3,5-dimethylpyrazole methyl calix[4]arene cavity ligands
4.3,5-Z FRE R R B 7 OR MR ZERAR[4) 35 R EC AR B AL

(s, 8H, ArCH,), 4.75 (t, J = 8.1 Hz, 4H, Ar,CHCH,), 4.26 (d, J = 7.4 Hz, 4H, OCH,), 2.17 (d, J = 7.1 Hz, 8H, CH,),
2.14 (s, 12H, CH3), 2.10 (s, 12H, CHs), 1.33 (d, J = 7.0 Hz, 8H, CH,), 0.98 (t, J= 7.3 Hz, 12H, CH). IR (KBr J /¥,
em™): W(C-N) 3470, 3410 (s); S(N-H) 1615 (m); Pyraz 1555 (s); W(C-N) 1422 (s); W(C=N) 1302 (s); vo(C-O-C) 1232;
v{(C-0-C) 1013 (s). Anal Calc for CesHgoOsNg: C 71.81; H 7.09; N 9.85. Found: C 71.83; H 7.07; N 9.81.

2.6. —HmAEE - FEURME S € RE Ficfe

FrA ) 4 Fh BRI - BIESORYI AR (10a~11b) 548 5 7 (Mn®" . Cu*'. Zn*". Mg*". Cd*'. Ca*
A PO IR SZBG I SAAT 2,8,14,20-P0 3 — —RRAR AL EE-5,11,17,23-P0 R 3L 7RI L 14(10a) 5 42 )@
BT T s

B E N 0.5 mmol-L™' (LK 10a #39, BL-EAY 4.0 mL Bifk 10a 7, 200N 4.0 mL iREHN
2.0 mmol- L™ iy M4 B(Mn* . Cu®'. Zn®'. Mg, Cd*'. Ca® Ml PO AW (A 57N THE/H,0 = 2:1),
Pedk Ny, B EEEW. 2> BIIAELR 10a 2 10a 548 B TR ATE RIS - v] WO

2.7, W BENRYEFSERE TR

PL THF A AR HIA EE 5 0.5 mmol- L [IBCAK 12a I, BV 4.0 mL (IHCAR 12a 380, 490
A 4.0 mL JfRAE THE KR EE N 2.0 mmol- L™ A i 48 (Cu®", Hg™', Mn®, Mg™ Hil Zn™ )&,
W /Ner, BEEBR. 2RNAEAA 12a X 12a 548 8 TIBSEBRILS - o] WIRROGRE .

3. BFR5WiL
3.1. WEMIBEHIRIES A

3.1.1. PURZEREEFE ZEMR[4) 5 R CRIIE & BE

&) 4a, 4b, Sa, Sb, 6a, 6b, 7a, 7Tb AU, L. Sa N, i HAZHE G LA o
Kl 5 RAEW Sa (R REEGE . & 5 W4T 3.51 ppm (B9 DAL 8 A H AIE K By [4] 75 B 7R
T AL T AR 1) H: 7.03 ppm AbF 4 A H 9#R[4]105 & F455 R 2 S ALE ) H; 5.85 ppm K& 4.31 ppm
A 8 N H N[4S A 2 [ H 5 E55 (R 3 S0 B He 4.73~4.77 ppm 445 4 A H HAR[4]05
Ko EMRBR R R L E25R) 4 SALE M H, B 'H NMR 2047 il &0 HIE(E 5 54689 5a 70 45/ TR .

6 NALEW) Sa MILLAME . 204Nl B R s PO i F 38 CIRYIFE 3318~3438 em ' Y A — ik
Uk, & C-N FIZEIRENIE. 7F 1639 cm ™' BHT BRI SOIE IS T N-H FH45iRsh0%. 7€ 1232 cm™
B — RS, MR C-O-C IR FARAERSNIE . 1104 em™" SRR P 4b SR H — NS IRE,
N-H [T 32 PRSI . 7F 1020 em™" BRI H 3 A SEIR I VA & T BRI (K] C-O-C X FR (i PR 506 o
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Figure 5. '"H NMR spectrum of 2,8,14,20-tetramethyln-butylamine-5,11,17,23-tetrapropyl cavity (5a)
5.2,8,14,20-PUERE IF T f&-5,11,17,23-PUR 7R Y (5a) B AR R S L E

100 ﬂ
80 <
. i
o 60
QO
g | !
B 533
- 3
g 40+ L 8%
= 3 =4
- K ©
o
20 - &
0 T I T I T I T I T I T I T
3500 3000 2500 2000 1500 1000
Wavenumber/cm”

Figure 6. Infrared spectrum of 2,8,14,20-Tetramethylbutylamine-5,11,17,23-Tetrapropyl cavity (5a)
& 6.2,8,14,20-PUERETE T B%-5,11,17,23- TR E 7RI (Sa) L SMF I B
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BT B AR IR, HIEHR S SN BTERAEFI(THF/H0 = 2:1)%, LAY fZ L R
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Figure 7. UV-Vis absorption spectrum of the interaction between
dithioaminomethyl cavity ligand (10a) with metal ions
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Figure 8. UV-Vis absorption spectrum of the interaction be-
tween dithioamino methyl cavity ligand (11a) and metal ions
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Figure 9. UV-Vis absorption spectrum of the interaction be-
tween dithioamino methyl cavity ligand (10b) and metal ions
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Figure 10. UV-Vis absorption spectrum of the interaction be-
tween dithioamino methyl cavity ligand (11b) and metal ions
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Figure 11. "H NMR spectrum of 2,8,14,20-tetramethyl-S-(-)-1-methylbenzylamine 5,11,17,23-tetraisobutyl cavity complex (8b)
11.2,8,14,20-POFRA & -S-(-)-1-BRE ¥ AR-5,11,17,23-FU R T H 7R8I S 1T

3.1.3. 3,5-Z R By B B (B 2K AR [4) B R NI A

3,5- 7 P RE A e L IR 1 B S 25 SCR[27] [28198EAT, B SE NIt B AL B DAk 3,5- I
e g B, IS FRAE THF F i DO B CIRY), & AR SNT U B I8k Z8 By R, FH =50
WAk, INCEEE LS 5, 198 3,5- " HEENE M R SORY) . T SRS R AR . 1K 12 A 12a
MRS . B 12 AT 4.89 ppm (b5 DAL 8 A~ H IR ZEy AR [4105 187 CIRAN 3,5-— FA Rtk
MR R AT LT Hs 7.11 ppm 0F 4 A H WM[4]75 1@ 55 2 SALE R H; 5.66 ppm 2 4.27 ppm A
8 A H AM[A77 AR 2 [0 5 25 ) 3 S A7 E 0 He 4.73~4.77 ppm 46 4 4~ H NAR[4]55 4% =
MmOl 3 E45 [ 4 SALE R H, B 'H NMR 287 ] 0385 5 5140 49 12a 4 TE5 A DLRL

LEAMETE B 13) 587K 3,5- R SEnt e L SOIRYILE 3470, 3410 em ' A0 HE B S 5R I I, S C-N
MZE RSN . 76 1615 em ' 4k H BRI SRI IS T 8 T N-H 4IR30 . 76 1555 cm™ A BoR H— A ik
WRSCUs, R IR AU o 7E 1422 em ! Ab R HE—ANSRIISIE, O C-N I 4EIRBIE. 76 1302 cm™!
Ab B AR, O C=N B4 IRENIE . 78 1232 em ' AbA — BRI IE, HFER) C-O-C A
SRR AR IR BN . 7 1013 em™" b H BRI SRR S VA 8 T MRIE R C-O-C B BRIP4 iR 06 o

3,5- AL M F R S OIRY) 12a mldE I JEIL A BEAE ) ) BRE AR R0 B RS 1, 3,5- T ke
L IR A5 40 R B LR R, 38 B — X006 B -0), AR NBCIR S &8 2 a2 A E R 7, TR hr
o OXHEFEHR TR 122 5 M IEESRE F(C, Mn®, Mg®, Hg R Zo®YRIAREAERT, dnfE
14 iR AN T, 12a 78 225 nm AL HBLIEA 3,5-— B FEREME AL e R F iR AEE, 280 nm FfHT H
UG R ZRIR b RHIEVE . 765 0 48 28 TR A 5 7E 290 nm PR35 H I0HT IR e e , 3 mT e 1R BR DR A

DOI: 10.12677/hjcet.2023.136044 391 =AW EESE YN


https://doi.org/10.12677/hjcet.2023.136044

Ml 2%

— o < A~ on [le] 0o \g <+ O <t oo~
~ Fee Ress g —q==S o a9
o~ Ul gl <t < < < < < [a Ne No Ne Nl —_— -0 O
I N N N i N ~
\
|— |
3 4 3
i | f [ i
U L Jl ) i
ol ol (N ! ik o i -
5 5% g 3 582 g ¢
- e 0 < ) o S © =
7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 30 2.5 2.0 1.5 1.0 0.5 0.0
f1(ppm)

Figure 12. '"H NMR spectrum of 2,8,14,20-tetramethyl-(3,5-dimethylpyrazole)-5,11,17,23-tetrapropyl cavity (12a)
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Figure 14. UV-Vis absorption spectra of 2,8,14,20-tetramethyl-(3,5-
dimethylpyrazole)-5,11,17,23-tetrapropyl cavity ligand and metal ions
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