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Design and synthesis of demethyl bryoanthrathiophene a new potential angiogenesis
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Abstract Objective To design and synthesize a new potential angiogenesis inhibitor demethyl bryoan-

thrathiophene. Methods Target molecule-demethyl bryoanthrathiophene was synthesized in 5 steps using 1 8-

dihydroxy-9 10-anthraquinone as the starting material 5 7-dihydroxy-1-carboxyl-6-oxo-6 H-anthra
thiophene as the key intermediate and decarboxylization as the key step. Results
synthesized with a total yield of 10. 1% and identified by MS IR UV

Conclusion

and accomplished with a simple synthetic route.

"H-NMR

1 9-be

The target molecule was
“C-NMR and 2D-NMR.

Our synthesis of demethyl bryoanthrathiophene is based on an easily-acquired starting material
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I KNO; HAc 1h 20.8% 1 HSCH,CO,Me K,CO;
55°C 4h 60.9% Il Na CH;0H 2h 86.2% IV KOH
CH; CH, OH 2 h 98.4% V DMF 180 C 0.5 h
94.3% 5 1 8- 9 10- 6 1 8- 4- 9 10-
71 8- 4- 9 10- 1 -1-
85 7- -1- -6- -6H- 1 9-be 4

1.1 1 8- 4-
500 ml 6.202 g1 8-
0.026 mol 4.200 g 0. 042 mol
1h 250 ml

9 10- 6
9 10- 5
350 ml

4.257 g
Na, SO,
6.230 g /
2/1 R; =0.462 1.541 ¢ 20. 8%
244.6 ~246.9 C 3 242 ~245 °C ' H-NMR
400 MHz CDCl, & 7.395 dd 1H J, =8.8 Hz J, =1.2
Hz 5-H 7.783 t 1H J=8.0Hz 6-H 7.896 d IH J=
6.4Hz 7-H 7.920 d 1H J=8.0Hz2-H 8.283 d IH J=
8.8Hz 3-H 11.760 s 1H 8-OH 13.155 s 1H 1-OH
1.2 1 8- 4- 9 10- 7
100 ml 0.141 ¢ 0. 001 mol
N, 15 ml 0. 65 ml
0. 005 mol 55 °C 0.309 g
18- 4- 9 10-
20 ml 55 °C 4 h

3 x50 ml
CH,Cl,
1.973 ¢

20 min
6 0.001 mol

0.664 ¢

/ 5/1 R;=0.324 0.209 g
60. 9% 199.7 ~202.5 C 3 198 ~202 C
'"H-NMR 400 MHz CDCl, & 3.767 s 3H 2'-OCH, 3.783
s2H 1'-CH, 7.292 d 1H J=8.8Hz 5-H 7.325 d
1H J=9.2Hz 7-H 7.715 t1H J=8.0Hz 6-H 7.761
d 1H J=8.8Hz2-H 7.870 d1H J=8.0Hz 3-H
11.991 s 1H 8-OH 12.563 s 1H 1-OH

1.3 -1- 1
100 ml 35 ml
50 mg 2. 174 mmol 0.110 g
1 8- 4- 7 0.296 mmol
2 h 5% pH
0.083 g
86.2% 233.2~237.7C 3 233 ~238 C

EI-MS m/z 326 M® 295 M'-OCH, 268 M'-CO,Me
UV EtOAc A, =450 nm IR KBr em™ 1 716.5
1-COOH 1 606.6 6-CO 'H-NMR 400 MHz CDCl, &

4.05 s 3H OCH, 7.121 dd 1H J, =7.6 Hz ], =1.2 Hz
4-H 7.262 d 1H J=7.6 Hz 8-H 7.674 t 1H J=8.0
Hz 3-H 8.020 d IH J=8.8Hz 2-H 8.859 dd IH ], =
7.6 Hz J, =0.8 Hz 9-H 12.362 s 1H 7-OH 13.131 s
IH 5-O0H "“C-NMR 400 MHz CDCl, & 53.279 1-OCH,
111.238 6a-C  115.137 5a-C 118.753 8-C  119.420 2-
C  120.094 4-C  128.668 1-C  129.937 9a-C  131.008
9-C 132.746 1b-C 134.030 9b-C 136.518 3-C
137.151 1a-C  163.181 7-C  163.269 5-C  163.905 1-
CO,H 190.732 6-C
1.4 5 7- -1- -6- -6H- 1 9-be 8
50 ml 0.400 g -1- 1
0.001 mol 0.321 ¢ 0.006 mol 20 ml 95%
2h 5% pH 2-3
0.307 g
98. 4% 272 mg
87.2% >260 € EI-MS m/z 312 M®™ 268 M"-
CO, UV EtOAc \,, =427 nm IR KBr em™ 3436
CO-OH 1676 6-CO 1629 -CO, 'H-NMR 400 MHz
DMSO & 7.070 d 1H J=8.0 Hz 4-H 7.315 d 1H
J=8.8Hz 8H 7.732 t 1H J=8.0Hz 3-H 8377 d
IH J=8.8Hz2-H 8.798 d 1H J=8.0Hz 9-H 12.033
s 1H 7-OH 13.084 s IH 5-OH "“C-NMR 400 MHz
DMSO & 189.781 6-C 163.671 1'-COOH  162.875 5-
C 162.577 7-C 161.869 la-C  136.440 3-C  132.615
9b-C 132.367 9-C 127.817 1-C 127.097 1b-C
119.533 9a-C  118.550 5a-C 117.738 4-C  117.643 8-
C 114.4838 2-C  110.448 6a-C
1.5 4
50 ml 0.500 g5 7- -1- -6- -6H-
1 9-be 8 0.002 mol 20 ml DMF 180 C
30 min 80 ml
3 %20 ml 0.505 g
94.3%
~224.6 C EI-MS m/z 268 M®™ 240 M"-CO UV EtO-
Ac N .. =433 nm IR KBr em™' 3 074.3 OH-Ar
'"H-NMR 400 Hz CDCl, & 7.016 dd 1H J, =8.0 Hz J, =
1.2Hz 4-H 7.162 d 1H J=8.0Hz 8H 7.572 dd
IH J,=8.0Hz J,=1.2Hz 2-H 7.635 t 1H ]J=8.0Hz
3-H 8.078 d 1H J=8.0Hz 9-H 8.281 s 1H 1-H
11.885 s 1H 7-OH 12.865 s 1H 5-OH "“C-NMR 400
MHz CDCl; 3§ 111.261 6a-C  114.527 2-C  115.141 8-
C 116.432 4-C 116.463 5a-C 127.678 9a-C  128.379
1b-C 128.497 1-C 131.420 9-C 133.778 9b-C
136.000 3-C  137.377 1la-C  162.400 7-C  163.631 5-
C 191.589 6-C

mp 221.3
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9 10- 5

57- -1- -6- -6H- 1 9-be 8

3.1 5 7- -1- -6- -6H-
3 1 8- 9 10- 5
l1h 20. 8%
1 8- 4- 9 10- 6
55 C 6
60. 9% 1 8- 4-
9 10- 77
a- 10-
Aldol
1

4 95% 1 2 h
98. 4% 57- -1- -
6- -6H- 1 9-be 8 >260 °C
MS IR UV 'H-NMR “C-NMR 5
t-BuOK/H,0 4:1 24 h
92% 8 8

240 °C 30 min

80.5% 4
7 DMF

30 min 94. 3%
4 221.3 ~224.6 C
C,sH,0, 268 ES-MS m/z
268 M IR 3074 cm™'
UV N\ ,. =433 nm "H-NMR 8 H 3B
12.865 11.885 5- 7-

58.281 1 H 1- H
57.016 dd I 1, I
=12 2 4
22H 4-H 57.162 8.076 d J=
8.0 Hz 8-H 9-H "C-NMR

15 C 5 191.589 6

C-H 2D-NMR

1-H & 8.28 1-C & 128.497 2-H
57.572 2-C 3 114.527 3-H §7.635
3-C  § 136.000 4-H § 7.016 4-C
5 116. 432 8-H §7.162  8-C & 115.141

9-H §8.078  9-C § 131. 420

4

180 C

$7.572
=8.0 Hz
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