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一种三氮唑类蒽醌衍生物银离子荧光探针

及其制备方法和应用

(57)摘要

本发明公开了一种三氮唑类蒽醌衍生物银

离子荧光探针及其制备方法和应用，属于化学分

析检测及生物分析检测技术领域。本发明的技术

方案要点为：一种三氮唑类蒽醌衍生物银离子荧

光探针，该荧光探针的结构式为：

其中n＝1或4。本

发明还具体公开了该三氮唑类蒽醌衍生物银离

子荧光探针的制备方法及其在选择性检测分析

水环境体系或生物细胞体系中银离子的应用。本

发明制得的三氮唑类蒽醌衍生物银离子荧光探

针具有良好的水溶性、生物相容性以及膜穿透

性，在人体肝癌细胞HepG2内实现了银离子的成

像，这对检测实际生物样品中的银离子具有潜在

的应用价值。
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1.ѿ ҈ ᾣ ῒ̆ ԍ ᾣ ҹ̔

ῒҬn̗1 4Ȃ

2.ѿ ≠ 1 ҈ ᾣ └ ῒ̆

ԍΐᵣ ҹ̔

S1̔ 1,8‑ԋ N,N‑ԋ Ῥ̆ⱴ῀ 3‑ ‑1‑Ҙ

ԍ ῒ̆Ҭ ҹ ȁ ȁ ҈Ә ̆ TLC

ῃ ᶭ ԋ ᵣ ̆ №

⌠1,8‑ԋ Ҙ ̕

S2̔ Ҙ N,N‑ԋ Ῥ̆ⱴ῀ ԍ80͘100Ņ

̆ TLC ῃ № ⌠ Ҙ ̕

S3̔ S2 ⌠ Ҙ S1 ⌠ 1,8‑ԋ Ҙ H2O

ҍTHF ╕ Ῥ̆ⱴ῀ L‑ ̆ ᾣ ᴆҊԍ50͘60Ņ

ῒ̆Ҭ ҹ ȁ ̆ TLC ῃ ᶭ

ԋ ᵣ ̆ № ⌠ ֟ ҈

ᾣ K‑1 K‑2̕

Ҭ ҹ̔

3. ≠ 2 ҈ ᾣ └ ῒ̆

ԍ̔ S1Ҭ 1,8‑ԋ ȁ ҍ3‑ ‑1‑Ҙ ҹ8.38:42:

33.5Ȃ

4. ≠ 2 ҈ ᾣ └ ῒ̆

ԍ̔ S2Ҭ ҍ Ҙ ҹ3:1Ȃ

5. ≠ 2 ҈ ᾣ └ ῒ̆

ԍ̔ S3Ҭ 1,8‑ԋ Ҙ ȁ ȁL‑ ҍ Ҙ
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ҹ1.58:0.46:0.91:6.08̆ H2OҍTHF ╕ҬH2OҍTHF ᵣ ҹ1:1͘1:

3Ȃ

6.ѿ ≠ 1 ҈ ᾣ №

ᵣ Ҭ Ȃ

7. ≠ 6 ῒ̆ ԍ̔ ҈ ᾣ

ԍ Ҭ ΐᵣ ҹ ԋץ̔ ֒ ҹ ╕ └ ҹ

0.05mmol/L ᾣ ‰ HEPESץ̆ ‖ ҹ ╕ └Ҍ Ữ

̆ 30ëL ᾣ ‰ №≢ҍ3mLҌ Ữ ̆ 5min

ҹ466nm ᾣ Ῥ̆ץ ҹ ̆ ᾣ ҹ

└ ‰ ⌠ ᾣ ҍ ‰ ̕ 30ëL ᾣ

‰ ҍ3mL ̆ 5min ҹ466nm ᾣ

Ῥ̆ ᾣ ῀ף ᾣ ҍ ‰ ⌠

Ҭ ̆ HEPES ‖ pH̗6͘8̆ ᾣᾣ ᴆҹ Ex̗

10.0nm̆ Em̗20.0nm̆ 340nm̆ 1sȂ

8. ≠ 7 ῒ̆ ԍ̔ ҈ ᾣ

ҹ0.05͘0.5mmol/L ῤ̆ ₮ ᾣ ̆

ῤ Ȃ

9. ≠ 7 ῒ̆ ԍ̔ HEPES ‖ pH̗7.2Ȃ
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一种三氮唑类蒽醌衍生物银离子荧光探针及其制备方法和

应用

技术领域

[0001] ԍ № № ΐ̆ᵣ ѿ ҈

ᾣ ῒ└ Ȃ

背景技术

[0002] ̆ ᵬҹ ╕ ̆ ץ Ҭ ᴺ ȁ

Ȃ ץ ₀ № ῒDNA№ ҉ ᶫ ᵣ

֙Ȃ ‪ ȁ ȁ ȁ ΐ ᵬ ̆p ῒӞ ѿ

ᵣ ΐ ᵬ ӊѿȂ Ҭ ᴪ ֲᵣῤ ̆

ᴪ ֲ Ҭ Ҥ Ȃ ̆

ᵞ ᵣⱳ Ȃ ѿ ȁ ᾣ ѿ

ҩ Ȃ

[0003] ̆ ȁ ᵣ ȁ

ᾣ ᾣ Ȃp ֓ ԍת ᵬΐ Ȃ

ᾣ ΐ ȁ ȁ ȁ ᴇ ᵬ ᴨ ҹ

Ȃ

[0004] ῒΐ ᾣ ȁ Ҭ ᾣ ᴨ ᾣ

ҹѿ ᾣ ᵣ̆ ғῒ ᾣ ᾣ ̆ ΐץ

ᴇṿȂ ₯ (Click  Chemistry) ѿ ᵞ

̆ ₯ Ҭ̆ ԍCu(I)Ỳ 1,3‑Ẽ ⱴ

ҹ Ȃ ₯ 1,2,3‑҈ ΐ ̆

ԍҌ ᵬ └̆ ҈ ҍ № ᴪ֟ Ҍ ᾣ Ȃ≠

╠ ᾣᾣ Ҍ ̆ Ȃ ̆ ᾣ ᾣ

ᾣ ̆ ΐ Ғѿ ̆ ΐ

ӈȂ

[0005] Ғ≠ ⌠ԅ (21702051)ȁ ꜚ

(qd15108)ȁ (2016QK10)ȁ ⅞

(17A350006 1̆8A150009) ҍ (KF2016‑01) ꜛҍ

Ȃ

发明内容

[0006] ‗ ᶫԅѿ ҈ ᾣ ῒ

└ ̆ ᾣ ≠ ᵬҹ ᾣ ̆ Click ⌠ΐ

ⱬ ᾣ ̆ ԍ ȁ Ȃ

[0007] ҹ ‗҉ Ҋ ѿ̆ ҈
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ᾣ ῒ̆ ԍ ᾣ ҹ̔ ῒҬn̗1

4Ȃ

[0008] ҈ ᾣ └ ῒ̆ ԍΐᵣ

ҹ̔

[0009] S1̔ 1,8‑ԋ N,N‑ԋ Ῥ̆ⱴ῀ 3‑ ‑

1‑Ҙ ԍ ῒ̆Ҭ ҹ ȁ ȁ ҈Ә ̆ TLC

ῃ ᶭ ԋ ᵣ ̆ №

⌠1,8‑ԋ Ҙ ̕

[0010] S2̔ Ҙ N,N‑ԋ Ῥ̆ⱴ῀ ԍ80͘

100Ņ ̆ TLC ῃ № ⌠ Ҙ

̕

[0011] S3̔ S2 ⌠ Ҙ S1 ⌠ 1,8‑ԋ Ҙ

H2OҍTHF ╕ Ῥ̆ⱴ῀ L‑ ̆ ᾣ ᴆҊԍ50͘60Ņ

ῒ̆Ҭ ҹ ȁ ̆ TLC ῃ ᶭ

ԋ ᵣ ̆ № ⌠ ֟ ҈

ᾣ K‑1 K‑2̕

[0012] Ҭ ҹ̔

[0013]

[0014] ᴨ ̆ S1Ҭ 1,8‑ԋ ȁ ҍ3‑ ‑1‑Ҙ

ҹ8.38:42:33.5Ȃ

[0015] ᴨ ̆ S2Ҭ ҍ Ҙ ҹ3:1Ȃ

[0016] ᴨ ̆ S3Ҭ 1,8‑ԋ Ҙ ȁ ȁL‑ ҍ Ҙ

ҹ1.58:0.46:0.91:6.08̆ H2OҍTHF ╕ҬH2OҍTHF ᵣ

ҹ1:1͘1:3Ȃ

[0017] ҈ ᾣ № ᵣ
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ᵣ Ҭ Ȃ

[0018] ᴨ ̆ ҈ ᾣ ԍ Ҭ

ῒ̆ΐᵣ ҹ ԋץ̔ ֒ ҹ ╕ └ ҹ0.05mmol/L ᾣ

‰ HEPESץ̆ ‖ ҹ ╕ └Ҍ Ữ ̆ 30ëL ᾣ

‰ №≢ҍ3mLҌ Ữ ̆ 5min ҹ466nm

ᾣ Ῥ̆ץ ҹ ̆ ᾣ ҹ └ ‰ ⌠

ᾣ ҍ ‰ ̕ 30ëL ᾣ ‰ ҍ3mL

̆ 5min ҹ466nm ᾣ Ῥ̆ ᾣ

῀ף ᾣ ҍ ‰ ⌠ Ҭ ̆

HEPES ‖ pH̗6͘8̆ ᾣᾣ ᴆҹ Ex̗10.0nm̆ Em

̗20.0nm̆ 340nm̆ 1sȂ

[0019] ᴨ ̆ ҈ ᾣ ҹ0 .05͘

0.5mmol/L ῤ̆ ₮ ᾣ ̆ ῤ

Ȃ

[0020] ᴨ ̆ HEPES ‖ pH̗7.2Ȃ

[0021] ᴨ ̆ ҈ ᾣ ԍ ῤ

Ἕ ῒ̆ΐᵣ ҹ̔ ֲᵣ HepG2 PBS ‖ 1mmol/L ҈

ᾣ ԍ37Ņ Ῑ30min Ῥ̆ ֲᵣ HepG2 1mmol/L

AgNO3 PBS ‖ ԍ37Ņ Ῑ30min Ῥ̆ PBS ‖ 3 ̆ Olympus  FV 

1000 ᾣ῍ ῍ ᾣ Ἕ̆ ⌠ⱴ῀ ֲᵣ

HepG2 ᾣ Ἕ Ȃ

[0022] ҍ ΐ Ҋץ ̔

[0023] 1ȁ └ ҈ ᾣ ΐ ȁ

ץ ̆ ֲᵣ HepG2ῤ ԅ Ἕ̆

Ҭ ΐ ᴇṿ̕

[0024] 2ȁ └ ҈ ᾣ ҹ0.05͘

0.5mmol/L ῤ̆ ₮ ᾣ ̆ ῤ

̕

[0025] 3ȁ └ ҈ ᾣ ≢ ғ̆

῍ ῒ ̕

[0026] 4ȁ └ ҈ ᾣ Ғѿ ̆ ̆

̆ ΐ̆ ҙ ᴇṿȂ

附图说明

[0027] 1ҹ ᾣ K‑1Ҭⱴ῀Ҍ (1.0mmol/L) ᾣ ̕

[0028] 2ҹ ᾣ K‑1(0.05mmol/L) ᾣ ≢ᵬ ̕

[0029] 3ҹ ᾣ K‑1 Ҍ ᾣ ᾣ ̕

[0030] 4ҹê̗ 466nm ᾣ K‑1 ᵬ ̕

[0031] 5ҹJob (êem̗466nm)̕
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6

CN 108863961 B

6



[0032] 6ҹ ᾣ K‑1 ᾣ Benesi‑Hildebrand ̕

[0033] 7ҹҌ pHṿ ᾣ ̕

[0034] 8ҹ ᾣ K‑1(0.05mmol/L) HepG2 Ҭ ᾣ Ἕ Ȃ

具体实施方式

[0035]

CN 108863961 B
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1 .92(m ,4H) .13C  NMR(150MHz ,DMSO)ã183.2,181 .1 ,157 .5 ,142.3 ,134 .2,125 .0 ,123 .9,

120.9,118.8,62.6,57.4,46.8,33.0.ESI(+)‑HRMS(m/z):[M+Na]+calcd .for  C26H26N6O6Na 

541.1806 f̆ound  541.1802)Ȃ

[0046] ᾣ K‑2̔1H  NMR(400MHz ,DMSO)ã8.25(s ,2H) ,7 .75‑7 .69(m ,6H) ,5 .34(s ,

4H) ,4.70(s,2H) ,4.41‑4.33(m,4H) ,3.35(t,J̗12.6,6.4Hz,4H) ,1.85‑1.75(m,4H) ,1.43‑

1.33(m,4H) ,1.32‑1.25(m,4H) ,1.25‑1.15(m,4H) .13C  NMR(150MHz,DMSO)ã183.2,181.1,

157 .5 ,135 .9 ,133 .1 ,128 .6 ,120 .4 ,119 .1 ,117 .7 ,62 .8 ,57 .4 ,46 .8 ,30 .1 ,29 .2 ,26 .1 ,

25.4.ESI(+)‑HRMS(m/z):[M+Na]+calcd.for  C32H38N6O6Na  625.2745 f̆ound  625.2745)Ȃ

[0047] ᶛ2

[0048] ᾣᾣ ᴆ

[0049] 10.0nm̆ 20.0nm̆ 340nm̆ 1s̆

ҹ ̆ 1cmᾣ Ȃ

[0050] ԋץ ֒ ҹ ╕ ԍ̆5mL Ҭ‰ └ ҹ1.0×10‑2mol/L ᾣ

K‑1ȁK‑2 ̆ 25ëL ԍ5mL Ҭ ̆ ᾣ ҹ

50ëM Ῥ̕ HEPES ‖ └ ҹ1.0×10‑3mol/L ̆ HEPES ‖

[0

0�

ᾣ Ά 1ȁK ‑

CN 108863961 B
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[0061]

[0062] ≠ Job's  Plot └ѿ ↓ ᾣ K‑1ҍAg+ ҹ0.25mmol/Lȁ

Ҍ ᾣ K‑1ҍAg+ ̆ ῒ êem̗466nm ᾣ ̆ 5 ̆

ᾣ K‑1ҍAg+ ҹ1:1 ᾣ ⌠ ṿ̆ ᾣ K‑1ҍ

ҹ1:1Ȃ

[0063] ⱴ⌠ ᾣ K‑1Ҭ̆ ᾣ K‑1 ê̗ 466nm ᾣ

Ȃɰ ≠ Benesi‑Hildebrand [(Fmax‑Fmin)[+Ag]]/1ץ̆

ҹ 1̆/(F‑Fmin)ҹ ̆ ⌠ѿ y̗7.31×10‑4/Ka+0.003(R2

̗0.978)̆ 6 ̆ ҹKa̗1368M‑ȂῈ Ҋ̔

[0064]

[0065] ᶛ6

[0066] pH ᾣ K‑1 K‑1+Ag+ ᾣᾣ

[0067] Ҍ pHṿ ᾣ K‑1 K‑1+Ag+ ῒ êem̗466nm ᾣ

Ȃ 5 ̆ pHҹ5.0͘11.0 ῤ̆ ᾣ K‑1 ᾣ ₃ӍҌ Ȃ pH

ҹ6.0͘8.0 K̆‑1+Ag+ ᾣ ₃ӍҌ Ȃ ̆ pHҹ6.0͘8.0 ῤ̆ ᾣ

K‑1 Ag+ Ҍ pH ̆ ≠ԍῒ ᵣ ῤAg+ Ȃ ץ Ҭ

ᾣ ȁ Ԉ ȁ pH̗7.2 HEPES ‖ Ҭ Ȃ

[0068] ᶛ7

[0069] ῤ ᾣ K‑1 Ag+

[0070] ҹԅ ᾣ K‑1 ῤ Ag+ ⱬ̆ ֲᵣ HepG2

‖ (PBS) 1mM ᾣ K‑1 ԍ37Ņ Ῑ30min̆ PBS ‖ 3

Ῥ̆ ֲᵣ 1mM AgNO3 PBS ‖ ԍ37Ņ Ῑ30min Ῥ̆ PBS ‖

3 ̆ Olympus  FV  1000 ᾣ῍ ῍ ᾣ Ἕ̆ 8 ̆

⌠ⱴ῀Ag+ HepG2 ᾣ Ἕ Ȃ

[0071] ҉ץ ᶛ ԅ ȁҺ ᴨ ̆ ҙ ֲ

ԅ ̆ Ҍ ҉ ᶛ └ ҉̆ ᶛ ӥҬ

̆ Ҍ Ҋ̆ ᴪ ̆ ֓ ῀

Ḡ ῤȂ
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