Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

Design, synthesis and evaluation of novel tacrine-rhein hybrids as

multifunctional agents for the treatment of Alzheimer’s disease

Su-Yi Li, Neng Jiang, Sai-Sai Xie, Kelvin D. G. Wang, Xiao-Bing Wang *, Ling-Yi
Kong *

State Key Laboratory of Natural Medicines, Department of Natural Medicinal
Chemistry, China Pharmaceutical University, 24 Tong Jia Xiang, Nanjing 210009,

People’s Republic of China

" Corresponding Author. Tel/Fax: +86-25-83271405; E-mail: cpu_lykong@126.com

(Ling-Yi Kong); xbwang@cpu.edu.cn (Xiao-Bing Wang).



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

Contents

1. Table S1. UV data used for determining stoichiometry of 10b-Cu*"

Mole fraction of 10b A Abs at 250 nm
0.0000 0.0000
0.0625 0.0400
0.1250 0.0520
0.1875 0.0721
0.2500 0.1252
0.3125 0.1928
0.3750 0.2147
0.4375 0.2386
0.5000 0.2863
0.5625 0.2847
0.6250 0.2613
0.6875 0.2450
0.7500 0.2020
0.8125 0.1912
0.8750 0.1406
0.9375 0.0900

1.0000 0.0342
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2. The representative '"H NMR, '>C NMR spectra, IR spectra and HRMS spectra of

compounds.

'H NMR of compound 10a in CDCl5
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IR of compound 10a
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HRMS of compound 10a

TCM-CPU

15827

T T
2500 2000 1500
Wavenumber cm-1

7018

1000

HR-ESI-MS  Display Report

Sample Name: L5-10 Instrument:  Agilent 65208 Q-TOF
105 +ESI| Scan (0.364 min) Frag=175.0V L5-10-positlive -02.d

7 “536.2179

L1

5

4

3

2

1

536.16 536.17 536.18 536.19 536.2 5t’§,|12n1|s §g6ﬁ§ss§?‘,ﬁ_6§mga%g?z}53&25 536.26 536.27 536.28 536.29
Elemental Composition Calculator
Target m/z: 5362179 Result type: Positive 1ons Species: [M+H]
Elements: C (0-80); H (0-120); O (0-30); N{0-10); Na (0-5); 5 {0-5)

Ion Formula Calculated m/z PPM Error
C32H30N305 536.2180 0.09

Agilent Technologies

Pt

500
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'H NMR of compound 10b in CDCl;
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TCM-CPU  HR-ESI-MS Display Report

Sample Name: Ls-12 Instrument: Agilent 65208 Q-TOF
x10 3 -ESI Scan (0.414 min) Frag=175.0V LS-12-negative -03.d
9
8
562.2349
7
6
5
4
31
2
1
o
561.4 561.5 561.6 561.7 561.8 561.9 2,08625! §62:2599:3,52:4,562'6 562.6 562.7 562.8 562.9 563 563.1
Sunts vs. Massas-Charge {miz]
Elemental Composition Calculator
Target m/z: 562.2349 Result type: Negative ions Species: [M-H]
Elements: C (0-80); H (0-120); O (0-30); N(O-10); C1 (0-5)
Ion Formula Calculated m/z PPM Error
C34H32N305 562.2347 -0.31

Agilont Tochnologios

'H NMR of compound 10¢ in CDCl;
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5C NMR of compound 10¢ in CDCl;
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TCM-CPU HR-ESI-MS  Display Report

Sample Name. LS-14 Instrument:  Agilent 6520E Q-TOF
103 -ES1 Scan (0.296 mn) Fmag=175.0V LS-14negative -02.d

8

? 590.2677

]

5

4

3

2

1

0
§895 5896 589.7 5808 5890 $90 501 5902390 3 0 & S90'§ 5906 5907 590.8 6909 591 §91.1 5912

Elemental Composition Calculator
Target m/z: 5002677 Result type: Negative ions Species: [M-H]
Elements: C (0-80), H (0-120), O (0-30), N(0-10), C1(0-5)

Ton Formula Calculated m/z PPM Error
C36H36N305 590 2674 047

"H NMR of compound 10d in CDCl;
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HRMS of compound 10d

TCM-CPU  HR-ESI-MS

Wavenumber cm-1

Display Report

Sample Name L5-16

Instrument:

Agilent 65208 Q-TOF

x10 4
28
22
18
16
1.4

1.2
0.8

04
0.2

-ES| Scan (0.336 min) Frag=175.0V LS-16negative -01.d

618.2984

o s . L . .
609 610 611 612 613 614 615 €16 617 Si%ﬂﬁl}r?'sﬁ‘?g ﬂ%éyﬁ%ﬂﬁ%}gﬁ?@&?ﬁ 626 627 628 629 630 631 632 633 634

Elemental Composition Calculator

Target m/z: 518.2984

Result type:

Negative ions

Species: [M-H]

Elements:

€ (0-80); H (0-120); O (0-30); N(0-10); C1 (0-5)

Ton Formula

Calculated m/z

PFPM Error

C38H40N305

6182987

053

'H NMR of compound 10e in

CDCls

Agilent Tochnologies
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HRMS of compound 10e

TCM-CPU

Wavenumber cm-1

HR-ESI-MS  Display Report

Sample Name: LS-19 Instrument: Agilent 65208 Q-TOF
X105 +ES| Scan {0.282 min) Frag=175.0V LS-19-positive -02 d
5.5 “570.1786
[
5.5
5
4.5
4
35
3
2.5
2
1.5
1
0.5
o
570.08 5701 570.12 57014 10085 I B cnafilBy, 57022 570.24 57026 57028
Elemental Composition Calculator
Target m/z: S70.1786 Result type: Positive ions Species: [M+H]
Elements: C (0-80); H (0120}, O (0-30); N(0-10); Na (0-5); Cl {0-5)
Ton Formula Calculated m/z PPM Error
0.09

C32ZH29CIN3OS

5701790

Agilent Tochnologies

'H NMR of compound 10h in DMSO-d6
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HRMS of compound 10h

TCM-CPU HR-ESI-MS  Disp

lay Report

Sample Name: LS-25 Instrument:  Agilent 65208 Q-TOF
10 4 |-ES! Scan (0.384 min) Frag=175.0V LS-25-negative -02.d
1.4
1.3 548.2189
1.2
1.1
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
o '
534 536 538 540 542 “éount%"‘\?s Mggg-to-éﬁgrge P"ﬁ}z) 554 556 558 560 562 564
Elemental Composition Calculator
Target m/z: 548 2189 Result type: Negative ions Species: [M-HT
Elements: C (0-80); H (0-120); O (0-30); N(0-10}; S (0-5)
FPPM Error

Ion Formula

Calculated m/z

C33H30N305

548.2191

0.4

'H NMR of compound 10i in CDCl5
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HRMS of compound 10i
TCM-CPU HR-ESI-MS  Display Report
Sample Name: L3-21 Instrument: Agilent 6520B O-TOF
<10 5 | *ES! Scan (0.384 min) Frag=175.0V LS-21-pesitive -01.d
1.4
1.3
1.2
11 556.1633
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0 [ . R . .
§55.4 555.5 555.6 555.7 555.8 555.9 536, 5961 pEG2 6963 5964 S56.5 556.6 556.7 556.8 556.9 557
Elemental Composition Calculator
Target m/z: 556.1633 Result type: Positive ions Species: [M+H]
Elements: C (0-80); H (0-120); O (0-30); N(0-10); Na (0-5); C1 (0-5)
Ion Formula Calculated m/z PPM Error
C31H27CIN305 556.1634 0.1

Agilent Technologies

'H NMR of compound 10k in DMSO-d6
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Wavenumber cm-1

HRMS of compound 10k

TCM-CPU  HR-ESI-MS Display Report

Sample Name: LsS-22 Instrument: Agilent 6520B Q-TOF

-ES| Scan (0.269 min) Frag=175.0V LS-22-negative -01.d

1.2 548.2192

547.6 547.7 547.8 547.9 548 543.1‘:?:{%'9%5355_?3_%%3&8{%1 8.6 548.7 548.8 548.9 549 5491

Elemental Composition Calculator

Target m/z: 5482192 Result type: Megative ions Species: [M-HT

Elements: C (0-80); H (0-120); O (0-30): N(0O-10); C1(0-5)

Ton Formula Calculated m/z PPM Error

C33H30N305 548.2191 -0.28

7 Agilent Technoloaies

'H NMR of compound 101 in DMSO-d6
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HRMS of compound 101

TCM-CPU HR-ESI-MS  Display Report

Sample Name: LS-27 Instrument:  Agilent 65208 Q-TOF
105 +ESI Scan (0.410 min)} Frag=175.0V L5-27-posilive -02.d

6.5 " 578.2651

64
5.5

54
4.5

4
3.5

3
2.5

24
1.5

1 4
0.5

ol 578.1913

578.2 578.22 578.24 Cou?l 8355 Massgt%g(ﬁ?arge {mt'gfl.] 578.32 578.34 578.36
Elemental Composition Calculator
Target m/z: 578 2651 Result type: Positive ions Species: [M+H]"
Elements: C (0-80); H (0-120); O (0-30); N(0-10); Na (0-5); S (0-5)
Ion Formula Calculated m/z PPM Error
C35H36N305 578.2649 -0.23

Agilent Technologies

'H NMR of compound 10m in DMSO-d6
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IR of compound 10m
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HRMS of compound 10m

TCM-CPU HR-ESI-MS  Display Report

Sample Name: LsS-23 Instrument:  Agilent 6520B Q-TOF
%10 4 +ES| Scan (0.224 min) Frag=175.0V LS-23-positive -01.d
3.25
3
275 584.1945
2.5
225
2
175
1.5
1.25
1
0.75
0.5
0.25
0
584.1 58412 58414 584 '%nunl%ses!?ﬂass-lggsh?mge {"51%,22 584.24 584.28 584.28
Elemental Composition Calculator
Target m/z: 584.1945 Result type: Positive ions Species: [M+H]
Elements: C (0-807;, H (0-120); O {0-30); N{0-10}; Na (0-5); Cl (0-5)
Ion Formula Calculated m/z PPM Error
C33H31CIN305 584.1947 029

Agilent Technologies
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"H NMR of compound 10n in CDCl;
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IR of compound 10n
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HRMS of compound 10n

TCM-CPU HR-ESI-MS  Display Report

Sample Name: LS-28 Instrument:  Agilent 6520B Q-TOF
X104 +ES| Scan (0.227 min) Frag=175.0V LS-28-positive -01.d
3.5
3.25 612.2262
3
2.75
25
2.25
2
1.75
15
1.25
1
0.75
0.5
0.25 |
0 - . . R ! . e
585 590 595 600 Sﬂéou"ms"lsl_l Mass§l1o§Chargse%°mn‘z} 625 630 635 640 645
Elemental Composition Calculator
Positive ions Species: [M+H]

Result type:

Target m/z: 612.2262

Elements: C (0-80);, H (0-120); O (0-30); N(0-10); Na (0-5); CI(0-5)
PPM Error

Calculated m/z

Ton Formula
-0.34

612.2260

C35H35CIN305
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