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Abstract

Anthrone and its derivatives play an indispensable role in the field of chemical analysis and medi-
cine synthesis, usually prepared by reducing anthraquinone compounds with tin or stannous
chloride. In this paper, a method of preparing anthrone and its derivatives, emodin anthrone and
anthralin, by reducing carbonyl group with iron powder as reducing agent, was explored, the yield
reached 85%~95%, and the structure was identified as anthrone, emodin and anthralin by tHNMR
and MS.
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Figure 1. Synthetic route
B 1. &k

2. SELRERSY
2.1. SCEMRS{EE

AR ik BEIR. hIR. BERR(E LRGN B, KR 18- R REER (T Hr T
#); faibal 2 mE e E B RHMEE).
WRS-1B R 74 s A (A B B 624X 4%); BRUCK 400 MHz RAZHEILIR1U(CDCL A7,
TMS NNAR) (8 EAGE ) = RO g4 Agilent-1100 (Z4HE18); Waters Acquity UPLC Class I/Xevo
G2Q-Tof BYWE i Bk A (44
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2.2. SEWFE

1) B RGRAH Cs (HPLC) 3 b 732

3%k Agilent XDB-C18 (4.6 x 150 mm), FdlE K 254 nm, %i#E 1.0 mI/min, HFEE 5 pl.

WENAH: B ZmEK (ViV) =85:15 KRGV, M BRIz AH pH 175 £ 3.0, S5EBLEEUEE 20
min.

2) B 2a) 1A R

A = Ve P AR DO BB (1a) 10 g, 6.72 g 8K, 70 g BEER, HiEkE, BT EM4T, i, fix
RN IR IE ] 105 CHE, S22 INERER 32 ¢, WA 1~2 h, B 30 min (LCMS &0, 1a TEIR). Kk
IR TR R UE, IR ENSE o, R AR A 8.2 g, WUE 88.79%, HPLC 4H% 98.57%.

3) K 2 R (2b) A Rk

] = R RN R BT R (1b) 10 g, 5.18 g Bk, 70 g WK, ik, AARIPKMT, gk, M
B P IRIAE] 105°CIE, 2218 NEhER 25 g, WK 1~2 h, 2% 30 min (HPLC K, 1b TR 4).
R EIE, JERA TG, 1SR ERK 8.12 g, WLE 86.50%, HPLC 4E 86.80%:

4) M (2c) A Rk

6] = CUBS PR NN 1,8- R FE B (1c) 10 g, 5.88 g kb, 70 g BEWR, 4k, BRI RUT,
I, fE R NN IRIEE] 105°CE, 2B RINERRR 27 g, WK 1~2 h, [ 30 min (HPLC #6:ll, 1c
THFR)e RMEIAEDE, IEMA &R, HHER K 8.81 g, W% 93.62%, HPLC 4% 95.83%.

3. ER5118
3.1. M AEXN RN

FEIE €26 F T (B 10 g, BEER 70 g, ERRR AR I BE/RE T 2.5 eq), 55800 Al B0 18 SR 2E A2 1Y
SN, gk R DUBREIE, BASE R T2 1 e R 1AW, AP HEDT 2 B (eq iR
BUK, 2 HPLC AL EURHG R4, 8ok H EH 3.0 eq I, 72 USCRIEIC, 2SR 2.5 eq IR
Bt

Table 1. Effect of iron powder amount on product yield

= 1. SR EX RN

ek & 2a W (%) 2b YLH (%) 2¢ WR(%)
2.0 eq 84.23 82.39 87.94
2.5eq 88.79 86.50 93.62
3.0eq 87.04 84.27 90.12
35eq 85.23 84.31 90.23

3.2. BB A B iR aIR N

TR & 0 N CEBE 10 g, BEER 70 g, ok & LB BE /R BTt 2.5 eqr  #hFR FH & LMK BE /R &A1),
Yok F B R s, BAREE A T3 1 .

2 NHBAHEXN MR . B 2 v, EHERAHEEIT 3.0 eq B SRR, SRR EH
BN 2.5 eq. PYTIELE —E LB BAR AAA12], HARRIELBIAE 2%~10%, EAASREME 2. E 3
FiR o
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Table 2. Effect of hydrochloric acid dosage on product yield
2. BB E X RIERAIF

HRAE 2a WH (%) 2b (%) 2¢ (%)
2.0 eq 81.33 80.23 88.64
2.5¢q 88.79 86.50 93.62
3.0 eq 86.17 85.78 91.77
3.5¢q 85.64 85.32 91.14

HOH\O 0 OH

Figure 2. Diagram of structural interchangeability of 2a
B 2. 2a BT IZE

H. _H H, _H_ _H_

0O 0 0 Heo o oo 0" o 0
OO0, — OO, — 000,
Figure 3. Diagram of structural interchangeability of 2b and 2¢
3.2b. 2c EIFITIEME

3.3. FHINERLEE

P 2a IZE RN : mLp 154.9°C~155.7°C; W.I4 4 "THNMR (CDCI3, 400 MHz) 68.27 (d, J = 8.0 HZ, 2H);
67.505 (t, ] = 6.0 HZ, 2H); 67.375 (m, 4H); 54.26 (S, 2H); MS m/z: 195.1 {{M + H]+} .
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Figure 4. "H NMR spectra of 2a
4. 2a BIRHE IR SEE
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P 2b IS5 RN mLp 252.4°C~254.7°C, W14 5 'THNMR (DMSO-d6, 400 MHz) §12.31 (s, 1H); §12.15
(s, 1H); 010.76 (s, 1H); 06.69 (s, 1H); 06.60 (s, 1H); 06.35 (s, 1H); 06.16 (s, 1H); 64.22 (s, 2H); 02.25 (s, 3H);
MS m/z: 257.0 {[M + H]+}
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Figure 5. "H NMR spectra of 2a
5. 2a BRI IR SUEE

W) 2¢ HIZERIRfIN: mp 178.7°C~179.6°C, W& 6 'THNMR (DMSO-d6, 400 MHz) 612.10 (s, 2H); 67.63
(s, 2H); 67.04 (s, 2H); 96.91 (s, 2H); 64.47 (s, 2H); MS m/z: 227.3 {[M + H]+} .
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Figure 6. "H NMR spectra of 2a
6. 2a B9RRHE LR SEE
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AR IR SRR, Gl 1 R B AT AE RS R R . Sy Sl Ry . ERER RO R RIIR AT,

A R A K3 R T b B U RRIA B 85%~95% o 1ZTVER A TR G IR 72, 4R 3N T — P&
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