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Synthesis of flavaspidic acid AB

SHI Peiqi, LAN Xiaoru, LIN Zhenghua, CHEN Chuangfa, LI Xubin, YE Lianbao”
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Abstract
Dryopteris fragrans (L.) Schott. The structure of flavaspidic acid AB was analyzed by inverse synthesis

Flavaspidic acid AB is a bicyclic phloroglucinol derivative with various biological activities in

techniques, and its synthesis was designed under the principle of association. Using phloroglucinol as raw
material, the 2-methyl-4-butyrylphloroglucinol was synthesized by Vilsmeier-Haack reaction, reduction and
acylation, and the flavaspidic acid fragment was synthesized by acylation, alkylation and deacylation, after which
N, N-dimethylmethyleneammonium iodide was activated and the flavaspidic acid AB was obtained. The
structures of intermediates and flavaspidic acid AB were confirmed by MS, '"H NMR and “C NMR, and the yield
of the target product reached 14. 7%. Results indicate that the designed synthetic route of flavaspidic acid AB is
simple and easy.
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Figure 1 Structure of flavaspidic acid AB
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Figure 2 Synthesis of flavaspidic acid AB
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2.1 MEL5RXA

JI323BC HL R CF B BRI 28 ) 5
RV3V-C i 78 K AL (215 1KA /A ) s SHZ-D (111)
PEPR K 322 FH B2 2R (L v sl {3 28 13 4 A PR
) s DZF-6032 E.25 446 ( il — e Bl 22U 38 A
BRA A ) 5 48 AR IR M A FE#S DF-101 (JL L TT
TR ERTATEAH]) o

TR ER R (] N2 ) 5 = S B (4l
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N, N-— H 5 B i (5.9 mL, 0.074 mol) | /K
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3.1 g, T3 84%, mp: 194.6~197.4 C ., 'H NMR
(300 MHz, DMSO-d,) 8:11.46(2H,s,OH) , 10. 66
(1H,s,0H),9.93(1H,s,CHO),5.79 (s, 2H, Ar-
H). ESI-MS(m/z): 153.36 [M-H]

2.2.2 2-FHRME=ZEHHLSR(1-3) KW
1-2(5 g, 0.0397 mol) 5¢ 4= ¥ fift T £ W& £, Mg (25
mL) Fl 2, it (25 mL) BTR G 3 W, Ik (7.5 ¢,
0. 115 mol) , 3l ZU +1 , VKV T 2% 18 3 Jin v 5 iR
(21 mL), ) 10 min J5 , 3 B8 BR 808, oK, &
1% T 2 B, Ve 4 J R i (R - 1R SR -A1
WMEE, 1 DAY 1-3, A EKS. 5 g, k%
99%, mp: 213.0~215.6 C . 'H NMR (300 MHz,
DMSO-d,) 6:8.81(2H,s,0H),8.68(1H,s,O0H) ,
5.76 (2H, s, Ar-H) , 1. 80 (3H, s, CH,) . ESI-MS
(m/z): 139.52 [M-H]",

2.2.3 2-F AR -4-T BRAR R K = By 69 & % (1-4)
B A 1-3(5 g, 0. 035 mol) 1R & Tl 3£ 2K (40
mL) , 73 3 WA = AL (18. 67 ¢,0. 14 mol) , &
SR BEFE 30 min Z W RE T, AT A
(3.95 mL,0. 038 mol) ,65 °C ¥ 24 h % TLC ¥l
FINE 56 4 W R AEI A VKoK R, 2R TR 26 B
RN A R AR A DLZ  RER IR A R 59 Rk,
LR TR AT, e 48 Je A i (PR : 18 TR -
A, 6: DISLE Y 1-4, A @K 3. 8 g, I
K 50%,mp: 153. 5~155.9 C., 'H NMR (400 MHz,
DMSO-d,) &: 14.02 (1H, s, OH) , 10.49 (1H, s,
OH),10.25(1H,s,0H),5.99(1H,s, Ar-H) , 2. 96
(2H,t, J=7.3 Hz, CH,) , 1.83(3H, s, CH,) , 1. 60
(2H, m, J=7.4 Hz, CH,) , 0.91 (3H, t, J=7. 4 Hz,
CH,) . "“C NMR (101 MHz, DMSO-d,) §: 205. 1,
163.5, 162.4, 159.7, 103. 5, 101. 4, 94.0, 45. 1,
17.9,13.9,7. 3, ESI-MS(m/): 211.53 [M+H]",
2.2.4 2,4-ZCLEBARRZ®B AR (2-2)
JCK 8] 48 =W} (4 g,0.032 mol) , Z 2 (5. 57 mL,
0. 095 mol) , = FALH £ Fit ¥ ¥ (36 mL) AKX A
150 mL =3B, /AR, 100 °C 2 3 h 2 TLC
K I S5z 7 5 4, ¥ HEABI A VKoK, R TG 7
W, A IFA LA, K BE , e i 5 A 0 (BRI : &
% < T -A g, 8: 1) A5 1L &% 2-2, B [ A [ ik
4.0 g, 7% % 65%, mp: 153.0~156.1 °C, 'H NMR
(400 MHz, DMSO-d,) 8: 5.89(1H,s, Ar-H) , 2. 61
(6H,s,CH,). ESI-MS(m/z):209. 16 [M-H],

2.2.5 26-—CEHAE-35-—% K44 FHK-1,4-
RE Hi-1-F g A (2-3) Bk e 2-2(5 g,
0. 024 mol) I i T JTL/K (100 mL) , AR T
MK UK 2 12 3% i H 4R (7. 13 ¢, 0. 132 mol) Ay H %
(26. 40 mL) % ¥ AL FF 52 (5. 98 mLL, 0. 096 mol ) ,
40 °C I % TLC A6 I 52 1 58 42 J 40 e
(2.59 g, 0. 048 mol) 1 H 112 (9. 6 mL) % ¥ 1 At HH
5t (2. 99 mL, 0. 048 mol) , kL% I 6 h, B Z Kk
SRk ER R =SSR e L EE ok, &
MR R A H, B Eh KU Ve i Je A 03 (VR : &
% TR -4 g, 100: 1) 1346 A9 2-3, @ K
2.9 g, ¥ 51% , mp: 64. 6~66. 8 C. 'H NMR (400
MHz,DMSO0-d,) §: 2.59 (6H,s,CH,),1.34 (6H,s,
CH,). ESI-MS(m/z): 237.81[M-H] .

2.2.6 2-TEEA-35-—HKA44-ZFHK-14-50T
Hi-1-B 895w (2-4) Rib 59 2-3(2 ¢,0. 008
4 mol) .80% i FR A M (26 mL) KM A 100 mL
TG, THE 2 80 °C, )2 i 30~40 min, {8 A vk 7K
(90 mL) ™, 18 L BRAEHL, K Uk, B 3h Kk, e i
Ja A (VR : R S BR -k, 8: DAL S
Y 2-4, B O FEK L1 g, 0K 65%, mp: 164. 8~
167.9 °C., 'H NMR (400 MHz, DMSO-d,) 8: 5.43
(1H, s, Ar-H) , 2.46 (3H, s, CH,), 1.26 (6H, s,
CH,) . “C NMR (101 MHz, DMSO-d,) &: 200. 3,
196. 4, 188.5, 182.4, 105.1, 94.7, 48.5, 28.1,
24.5, ESI-MS(m/z): 197.08 [M+H ]*,

2.2.7 HHLEABMA R KA 1-4(0.3
,0.001 4 mol) & &% T S H %t (9 mL) , AN
PR VKA 10 min, BB HNA N, V-2 H JE T H A
1b44 (0. 278 ¢,0. 015 mol) , 4k ZEVKIE 2 b, I AL S
#) 2~4(0. 28 g,0. 001 4 mol) , VKI& 10 min J5 FHE 2=
45 °C, TLC K 52 1 524 I, KK R, — G
P A B, SR MK VR Ve AR AT ik (BRI : 212 &
T - Tk , 62 1) Fir e v 2 €0 [ 44, 0.4 g, ISR 68%
mp : 204. 3~208.9 °C.. 'H NMR (400 MHz, DMSO-d,) &:
3.33 (2H,s, CH,) ,3.05(2H,t, J=7.2 Hz, CH,) ,
2.38 (3H,s,CH;), 1.87(3H,s,CH;), 1. 61(2H, q,
J=7.2 Hz,CH,), 1. 16(6H,s,CH,),0.92(3H,t, J=
7.3 Hz, CH3) o C NMR (101 MHz, Chloroform-d)
8: 206.9, 203.6, 198.9, 187.6, 172.1, 111.3,
108.6, 45.8, 44.4, 29.8, 18.3, 17.1, 16.2,
14.1,14.1,7. 6. ESI-MS(m/z): 417.90[M-H] ",
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