LR FOPH BRIV R ERS

Design and synthesis of G-quartet binders and applications

toward G-quadruplex structures
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5-nitro-1H-indole-3-carboxylic acid (1)

#-it & $» 1(5-nitro-1H-indole) (10.0 g, 0.09 mol);% >t = ¥
Bg ]ﬁy«_"-k-(N N-Dimethylformamide) (150ml)" » MRS B

F oA Bk ehiE R TS e X = & ﬁtﬁgﬁf—
(Trifluoroaceticanhydride) (21.4 g, 0.2 mol) » p* B‘*rg
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e 120-130°CF = L w B> F pd Baeny ¢
BrE LR c FERYET BBV E 44;/n_f9’4t)‘

= k(S00ml) R At F Bk PR S HM LG §

it 4 (Sodium hydroxide) (50g/200ml) AfET* T ﬁL
(Esther) 2 -k ¥ B~ o B~ KA S~ BECKR R,

¢ FMM AT AN F Bt Rk @ &

$ 2 (19 g, 100%) - '"H NMR(500 MHz, DMSO- d6)6
7.74 (d, J= 9.0 Hz, 1 H), 7.81 (dd, J = 2.0, 2.0 Hz, 1 H),

8.25(d, 1 H), 8.92 (d, J=2.0 Hz, 1 H). >*C NMR (DMSO-
de)d 110.02, 113.92, 117.18, 119.69, 125.28, 139.96,
140.97, 141.01, 143.70

m

Benzyl 5-nitro-1H-indole-3-carboxylate (2)

-1t £ 4 2(640 mg, 3.1 mmol) % = 7 A 7 fFEse(15ml)if
% 16 0 4~ BBt 4 (Sodium bicarbonate)(1.6 g, 19.0
mmol) & & ¥ 4 v ® ¥ (Benzyl bromide)(0.54mL, 4.5
mmol)i}ﬁi" 3 f@;lSﬂ?’J‘ PEpd gd X3 d R38I -
); 7@ ¥ fe4r » Z ok I e e e fig(Ethyl acetate)i
TP B 13*%, MERAARYR KBRS SRR 0 £
,qu SRS ERIRZ K 0 P ARR FCSERFE S TEP R
R & $3(828 mg, 90%) - 'H NMR(500 MHz, CDCl;-
d;) 85.47 (s, 2 H), 7.18 (dd, J = 2.5, 1.5 Hz, 2 H), 7.37-7.43
(m, 4 H), 8.11 (d, J=2.0 Hz, 1 H), 8.22 (dd, J=2.0, 2.0 Hz,
1H), 9.31 (d, J=2.0 Hz, 1H). *C NMR(CDCl;-d,) & 51.90,
111.14, 115.43, 117.74, 119,40, 120.21, 126.68, 126.98,
129.06, 129.48, 133.74, 139.50, 139.82, 139.85, 144.85,
174.66, 174.95
Benzyl 5-amino-1H-indole-3-carboxylate (3)

#- 4 5 (Zinc powder)(32.7 mg, 0.5mmol) & F it 4%
(Ammonium choride)(17 mg, 0.162 mmol) &% § * 14 ¥
f% (Methol)(Sml) p é%f:fl J “1{ i 4v » 14 & F 3(15.1
mg,0.051mmol) 4 1 i jit P F R ﬁ §REH
§ oo FRRBEIISUF ES (Cehte)#ﬂ: F B RS q_ﬁg
B BRSPS e R s ]

1) ¥ 1;1’#' ﬁb/p iy K'Jj Rt EP 4(10 3 mg,
78%) - '"H NMR(500 MHz, CDCls- d6)6 5.28 (s, 2 H),
6.68 (dd, J = 2.5, 2.5 Hz, 2 H), 7.07 (d, J= 8.5 Hz, 1H)
7.15(d, J= 6.5 Hz, 2H) 7.26-7.36 (m, 4 H), 7.65 (s, 1H),
7.73 (d, J= 2.0 Hz, 1H). *C NMR(CDCls-d;) & 27.43,
50.81, 107.27, 110.78, 113.53, 116.50, 126.90, 127.65,

128.11, 128.97, 131.58, 135.05, 135.90, 142.48, 192.99.

5-(5-nitro-1H-indole-3-carboxamido)-1H-indole-3-
carboxylate (6)

CN A b;r'nzwf KRR (S 4e » 3 ehz ¥ AT FpiRE (S
S~ & iv 17 & fig(Thionlychloride) & i3 &l i& 7 F & 4c #4
HI70-80Cwin > F Jgd - Bpend & b % L &
d o BUBEIREFRHIICEEINTI AF S EFS R
F g s Rz & 9 % (Dichloromethane) g i 6 4c »
7&‘&?@5 GRG0 FARLAZE S 4 1 £ 52 (200
mg, 0.75 mmol) ¥ &4 FF P E pEd €4 kw4 %
RIFER G NP HIHEL SRR EER (MR
LR g L etw=114) > RHFEIRE I AMT L
#6 - (242 mg, 53%)

5-(5-amino-1H-indole-3-carboxamido)-1H-indole-3-
carboxylate (7)

-1t £ 4 6 (50 mg, 0.11mg) 2 & fe e figia f2 > “E 18 4
R E BB ISE 4o PA-10%C 0 12 E F FTE e F 3
BARIAEE LG F o T BEEESR- R AR
BRMie o up EIRFERTINFR S AWM L5
7 o (41mg, 88%)'H NMR(500 MHz, CDCl;-d;)35. 25(s 1
H), 6.65(dd, J=2.5, 2.5 Hz, 1H), 6.67(dd, J = 2.5, 2.5 Hz,
1 H), 6.9 (d, J= 1.5 Hz, 1 H), 7.07 (d, J = 8.5 Hz, 1 H),
7.12-7.15 (m, 3 H ), 7.20 (d, 2.5 Hz, 1 H), 7.25-7.34 (m, 3
H), 7.64(s, 1 H),7.84(d, J=2.0Hz, 1 H), 8.09 (s, 1 H).
BC NMR(500 MHz, CDCly-d;,) & 27.46, 50.83, 55.03,
103.92, 105.63, 108.66, 110.92, 111.99, 112.77, 113.54,
116.69, 123.76, 126.83, 126.94, 127.60, 128.15, 128.99,
130.82, 131.71, 135.07, 135.83, 140.01, 142.98, 193.01

Benzyl5-(5-(5-nitro-1H-indole-3-carboxamido)-1H-
indole-3-carboxamido)-1H-indole-3-carboxylate (9)
LLg-w JiLE g 6hs A N3 Fibgkm,L L4 5,
B0 mpfREfie(c § )bt E g
7(5(? mg, 0.12mmol),,§§;@@ PR S SR E(R
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5-(5-(5-(5-nitro-1H-indole-3-carboxamido)-1H-indole-3-
carboxamido)-1H-indole-3-carboxamido)-1H-indole-3-

carboxylate (10)
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