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Design and Synthesis of Aromatic Amide Foldamer Based on
Anthradiamine and Isophthalic Acid Derivatives
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(Department of Chemistry, Fudan University, Shanghai 200433)

Abstract A kind of fluorescence aromatic amide oligomer which based on 2,7-anthradiamine and 4,6-dihydroxyisophthalic
acid derivatives is designed and synthesized. Tetraoxatridecanyl groups were introduced into the oligomers to improve their
solubility in polar solvent. These structures were characterized by "H NMR and HRMS. Fluorescence titration experiments
indicated that A2 recognized 1,3,5-benzene-tricarboxylate ion by host-guest interaction. The apparent binding constant of the
complex was measured to be about 1.95X 10* Lemol ', which opened a door on explore the supramolecular host-guest system
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Figure 1 Structures of aromatic amide oligomers Al and A2
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Figure 3 Fluorescence spectra of A2 (32.2 umol/L) with the
addition of G1 (njG1/na2=0~95) in DMSO at 25 ‘C (a) and
the fit line of fluorescence titration (b)

Fluorescence emission in the 310~600 nm region, Ax=330 nm. Error
range of emission intensity of every single spot is +0.5%
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Figure 4 Proposed complex of A2 and G1, and folding mode of
A2 under host-guest interaction.
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BIHE

R

Hl AT R AR Silica gel HSGFas, plate (0.2 mm;
T A TLK), HENT R A FLEER (300~400 H;
iggRH).

3.2 ZLWAHE

32,1 2,7-B ¥ 01 F 2 698

2,7- AH R RN i . mp. 277~279 C
(1it."" m.p. 284~285 “C); 'H NMR (400 MHz, CDCl;) ¢:
9.16 (d, J=2.0 Hz, 2H), 8.65 (dd, J=8.4, 2.4 Hz, 2H),
8.55 (d, J=8.4 Hz, 2H).

2,7-B g (1): Be@E k. '"H NMR (400 MHz,
DMSO-dg) 6: 7.99 (s, 1H) 7.62 (d, J=8.8 Hz, 2H), 7.52 (s,
1H), 6.81 (dd, J=9.2, 2.0 Hz, 2H), 6.71 (d, J=1.6 Hz,
2H), 5.33 (s, 4H).

2B T R FE R -7 R AR BL(2): TE RN AR IR
O 2,7-B " J% 1 (0.208 g, 1.00 mmol). 1,4- A LHC
$i(4 mL). =Zf%(0.15 mL, 1.08 mmol). 7E& SR
T, AR I R T E(0.109 g, 0.50 mmol)
W 1,4- 843 O e4 mL)ER, 15 min #0578 5.
30 h JaRMEEH, HZHT(CH,ClL/MeOH) % 55 15 2 7 4%
O E AL EY) 2 (61 mg, 20%). 'H NMR (400 MHz,
CDCly) 8: 9.47 (s, 1H), 8.13 (s, 1H), 8.03 (s, 1H), 7.82 (s,
1H), 7.77 (d, J=9.2 Hz, 1H), 7.72 (d, J=8.8 Hz, 1H), 7.27
(dd, J=9.0, 1.8 Hz, 1H), 6.94 (dd, J=8.8, 2.0 Hz, 1H),
6.80 (d, J=1.6 Hz, 1H), 5.49 (s, 2H), 1.5 (s, 9H).

322 MR FERFTAM T Ao 8 BIE K

(2,58, 1 1-PY A A - 13-+ = ke B e (3): ¥k it
R, '"H NMR (400 MHz, CDCl;) 6: 3.66~3.54 (m,
28H), 3.38 (s, 6H), 2.83 (t, J=4.0 Hz, 4H), 2.60 (s, 1H).

2-R-N,N-—(2,5,8,11-PU %8 7% - 13-+ = e 25) S Wt %
4): BALE 3 (3.97 g, 10 mmol)¥E T 50 mL 5 k%
o, I =Z0(5.73 mL, 41 mmol), UKEEHPEA R AR
0 C. ¥ a-IRZHEH(4.02 g, 20 mmol)E T 30 mL —
AR perh, ZFRIMA R RS, Wi E KT 1 h
G R EIR RN, RGBSR MK 3 K,
NIEVER L, FIKBE2 IR, H COBR CBEZEAL, T4, JiE
AR BEEAIIEAR], AHENT[V(CHCL) © V(MeOH)=
40 @ DIEFEREOMRBALEY 4 2.6 g 51 %). 'H
NMR (400 MHz, CDCly) 8: 4.02 (s, 2H), 3.62~3.51 (m,
32H), 3.35 (s, 6H); *C NMR (100 MHz, CDCl;) 6: 167.6,
71.9, 70.8, 70.6, 70.5, 69.3, 68.9, 59.0, 49.5, 46.7, 41.8.
HRMS (ESI) caled for C,HsBrNNaO, [M + Na] *
540.1784, found 540.1803.

4,6- R R R —HERG): AEEAE. mp.
150~151 C (1it"™™ mp. 146~148 C); '"H NMR (400
MHz, CDCls) 6: 11.23 (s, 2H), 8.41 (s, 1H), 6.47 (s, 1H),

1584 http://sioc-journal.cn/

© 2016 Chinese Chemical Society & SIOC, CAS

3.93 (s, 6H).

4,6- 7 [15- % 4% -14-(2,5,8,11- U & 2% -13- %t
5£)-2,5,8,11-PU % 2% - 14- AR -16-1 /N b A 2R ]-1,3- K —
R —FlE6): KA 4 (621 mg, 1.2 mmol)iaT 25
mL Z 5, IABREZEH(626 mg, 4.5 mmol), L&Y 5
(123 mg, 0.54 mmol)i T &= LMEH, WA _LIRE,
BRI FE 21 JE NN BLL AR (65 mg, 0.39 mmol), 30 C/x
N A5 b JE e 2 R B A HUETR, TN &R b i A,
KEE=IR, T, I8, TR A KEEAIER, )2
T [V(CH,CL,) : V(MeOH)=30 : 1)]433% & (IR i 4
&% 6 (330 mg, 55%). "H NMR (400 MHz, CDCl;) o:
8.19 (s, 1H), 6.48 (s, 1H), 5.00 (s, 4H), 3.77 (s, 6H),
3.50~3.33 (m, 64H), 3.23 (s, 6H), 3.21 (s, 6H); °C NMR
(100 MHz, CDCl3) d: 167.5, 164.9, 162.5, 137.1, 112.5,
99.7, 71.9, 70.6, 70.5, 70.4, 69.3, 69.2, 68.2, 59.0, 51.9,
48.4, 46.4. HRMS (ESI) calcd for CsoHggN,NaO,, [M+
Na]" 1123.5625, found 1123.5591.

5-FERHRE-2,4- [15-524-14-(2,5,8,1 1- DU A 24 -13-
Fidk)-2,5,8,11-PU A A% - 14- = -16-1 75 Ji S FE |- 2K H R
(7): ¥ T 6 (310 mg, 0.28 mmol)i& T 10 mL P45 LR
o, A B IR R I — KA A E AL (11.8 mg, 0.28
mmol) 7KV (5 mL), ZEili B, TLC M, 22 h [k M
. JEH 10% HCl R, SRR, e 28 K
FHENIER, FJEHT(CH,CL/MeOH) 7> B 15 4 i (o bR
WAEtL &Y 7 (151 mg, 49%). 'H NMR (400 MHz,
CDCly) d: 8.55 (s, 1H), 6.85 (s, 1H), 5.18 (s, 2H), 4.97 (s,
2H), 3.74 (s, 3H), 3.61~3.54 (m, 64H), 3.35 (s, 6H), 3.33
(s, 6H); “C NMR (100 MHz, CDCly) §: 168.7, 167.8,
165.3, 164.4, 160.9, 137.7, 114.8, 113.9, 112.4, 101.0,
71.8, 71.7, 70.6, 70.5, 70.4, 69.2, 69.1, 58.9, 58.8, 51.8,
48.3. HRMS (ESI) caled for CuHgN,Opy [M+H]'
1087.5649, found 1087.5642.

4,6- " [15- %8 2% -14-(2,5,8,11- DY 42 4% -13- §¢ 3 )-
2,5,8,11-PU4 Z4-14- R 2%-16-F /N e AL - BRER (8): K
i 6 (330 mg, 0.30 mmol)iA T 10 mL PUS kI,
—IKEEEAA(50.8 mg, 1.2 mmol) 7K IERIHAN _Lid
W, EiRWHE. RN RIG, Tefk 28 K R E AT,
TN ZBEREEL, JKARANN 10%) HCL 2 pH=3~4, fnA
TR PR TZERL, AT, R, WY, Mk
R ZUF, MR AR EY) 8 289 mg,
90%). '"H NMR (400 MHz, DMSO-d) 0: 12.69 (s, 2H),
8.19 (s, 1H), 6.71 (s, 1H), 5.12 (s, 4H), 3.49~3.34 (m,
64H), 3.23 (s, 6H), 3.21 (s, 6H); C NMR (100 MHz,
CDCly) d: 169.0, 165.3, 161.2, 138.3, 116.1, 102.1, 71.8,
71.7, 70.5, 70.4, 70.3, 70.2, 69.0, 68.4, 58.9, 58.8, 48.2,
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46.5. HRMS (ESI) calcd for Cs3HgqN>NaOoy [M—i—Na]+
1095.5312, found 1095.5308.
323 ZFBREFERAK AL 896K

¥ Schlenk Jif T8I B # RS, 10 mL #ET
CH,Cl, % f# T8 8 (98 mg, 0.091 mmol) i i i A
Schlenk JfirF, BERIINA Ghosez X7 (122 mg, 0.91
mmol), ZEEAFE 2 h, JFHMEMTEFIF Ghosez iR
7. 7 Schlenk Ji, IIALED) 2 (56 mg, 0.18 mmol).
B &R B EUA T 10 mL T CH.CL, HBEIE
AWEY) 2 (1) Schlenk JEH, FMA=2Z%(0.13 mL,
0.91 mmol), PRIFIIKTCEAIMNEE, MBS S h. K
4 TR JE RN FR KB, TR 78 K R LA VLR, 2
HT(CH,Cly/MeOH) 197k 41 (i R4 — 75 Bk i 52 R Ak A1
(43 mg, 29%). 'H NMR (400 MHz, Acetone-dg) J: 11.35
(s, 2H), 9.17 (s, 1H), 8.97 (s, 2H), 8.65 (s, 2H), 8.37 (s,
2H), 8.34 (s, 4H), 8.10 (dd, J=9.2, 1.6 Hz, 2H), 7.98 (t,
J=8.4 Hz, 4H), 7.58 (dd, J=9.0, 1.8 Hz, 2H), 7.14 (s,
1H), 5.45 (s, 4H), 3.84~3.33 (m, 64H), 3.26 (s, 6H), 3.17
(s, 6H), 1.55 (s, 18H); *C NMR (100 MHz, Acetone-dj) o:
168.2, 162.5, 159.8, 153.0, 137.2, 137.0, 136.7, 136.2,
133.0, 132.9, 128.9, 128.5, 128.4, 128.1, 125.6, 124.1,
121.5, 119.8, 117.1, 115.1, 112.4, 99.5, 79.3, 71.8, 71.6,
70.5, 70.4, 70.3, 70.2, 70.1, 68.8, 68.7, 67.5, 57.9, 57.8,
47.8, 46.2. HRMS (ESI) caled for CggH;p0NgNaOos [M+
Na]® 1675.8150, found 1675.8150.
324 WO BEEFIRAK A2 496K

¥ Schlenk Jf T8I B # RS, 10 mL #T
CH,CL, %@tk &4 7 (108 mg, 0.099 mmol)ifui i A
Schlenk JfirF, BERIINAN Ghosez X7 (133 mg, 0.99
mmol), ZEEAFE 2 h, JFHMEMTEFIF Ghosez i
7. AHEL Schlenk i, A 2,7-B —f% 1 (10.2 mg, 0.05
mmol). F Sl & LF R SEE T 10 mL T CHLCL,
HAEMENMLEY 1 1 Schlenk i+, FIIA=2 0%
(0.14 mL, 0.99 mmol), TREFIC/KICAIIEE, FilRiHE R
Bi 5 h. JRLEEW G IR SR K, 2 RIER R ENT
(CH,Cl,/MeOH) {3 41 (5 g 74 11 (30 mg, 26%). K
& 11 (30 mg, 0.013 mmol)¥% T 10 mL THF 1, [a1 3L
WA —/KEEAME(2.1 mg, 0.051 mmol) /KA, =
BBHE. RN WRE, B R A SRR T, A
LAY, AN 10%09 HC1 £ pH=3~4, I\ &
HGE ISR, AU TR, U, WR46, heik &Kk
FIEH), HRAETY) R 12 (20 mg, 66%). SHTART
FEAAE, B 10 mL #T CH,ClL, ¥ 2 12 (20 mg,
0.0086 mmol)ifi# i+ N Schlenk JEH, FfiRI A Ghosez
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R77(13.3 mg, 0.099 mmol), FIEHFE 2 h, J5FHHZEH
TYEFIFT Ghosez i77). S Schlenk #i, ITIAALEY) 2
(12 mg, 0.038 mmol). K CLfil & I —BESIE T 10 mL
T CH,Cl,, HRBIENAEY 2 1 Schlenk JiEH,
IIAN=2.J%(0.014 mL, 0.099 mmol), f£HFT/KIEIL
Bi, SEBEERN 5 h. OB GERE R NAR RAKBE 2 1K,
et 28 KB E A/ WL, ZH 7 B (CHCL/MeOH), 15
R ORI S BE R S AR A2 (2.8 mg, 11%). 'H
NMR (400 MHz, Acetone-ds) o: 11.43 (dd, J=12.2, 5.0
Hz, 4H), 9.28 (d, J=5.2 Hz, 2H), 9.01 (d, J=17.2 Hz,
3H), 8.69 (d, J=7.2 Hz, 3H), 8.43~8.35 (m, 6H), 8.17~
7.99 (m, 10H), 7.62 (t, J=11.0 Hz, 3H), 7.30 (d, J=2.4
Hz, 1H), 7.07 (dd, J=8.4, 2.4 Hz, 1H), 6.78 (d, J=8.0 Hz,
1H), 5.54 (d, J=14.4 Hz, 4H), 5.39 (s, 2H), 5.22 (s, 2H),
3.91~3.04 (m, 152H), 1.59 (d, J=5.2 Hz, 18H). HRMS
(ESI) caled for CiuH»1oN(oNa,Oss [M + 2Na] © /2
1471.7125, found 1471.7141.

HBhAf KL (Supporting Information) k&4 A1 [
'H NMR, “C NMR, HRMS i ERIH k&4 A2 () 'H
NMR, HRMS &, X Leif kAT DL A 3% AS 1) ) il
(http://sioc-journal.cn/) I N %K.
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