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Abstract

Using aloe emodin as the starting material, the diacerein impurities were synthesized by oxidation,
acetylation, protection and hydrolyzation. The synthesis of the impurity is of certain significance
to the application and quality research of generic drugs. The compounds were characterized by
ESI-MS, IR, 1H NMR, and 13C NMR.
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1. 5|8

R Bif PR [ 1] P e 4] s MR 20 i RANKL F s sl 5642 R 7 im0 B L-1B S0 i
I, }MEZIKLM“JE PESCT RGP . RN S FRCE AR, B I iR OB RER, AHHIET51
RREFEA K, KR AT R IE IR HERE IR FH (2] A SCRRHRIE DU 3 8] 1A DG & U A2 [3]-[8], (HAE A
P 50 B 2 Ak (4- 2 B FE-5-$25E-9,10- —46-9,10- ~ A B -2-F R (1a); 5-ZMEE-4-33£-9,10-—%-9,10-—
ARE-2-RBR(1b) 20 A s, G R IE 1 & R I WA 73 BS 25700 [9] [10], A R HAq 25
Yy, BRSOk B aith, AR HHZEWARE, WK E7H125 0 R & A
b T A OGS AR Xt B[ 11], SR A B AT A BN FETE 100 mg/2 JioekiAq lﬁtﬂﬁ/\a%n 4
S48 U St DR 2 A7 1 2 1 B R SR i B IR RRAR T 98— SR Rl &6 HR A B ) & i L 2R L

T (la). Ab)yEW R TIHGE, WHEMIRZE12], B4 E @A ZE R 5 %ﬁm [l
FRATT IS0 T R (A1 5 BN O ) A SR B L R, RS B R SRR B MRV M, BRI E T 7 8
aifh, T 10%0 PA/C AR . AL 2R R NREER, S840, SMib. BEFERY. 4
AR TR 4 25 7, 1531 U B 8] (10 S 882 3 (1)« (1b), A 45 LI 1,48 ESI-MS, IR 'H NMR,
BCNMR. JCEHTHIIE
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Figure 1. The synthetic route of the title compound
1. BREELKE

2. KEEERSY
2.1. FEMURSHF
Varian Mercury-400 #Z 371X (3£ [E Varian A F]); Vario EL JGER 2 WX (2 Elementar JGER 71T &
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4N T]); Magna FT-IR-750 Y4 (3£ [E Nicolet A #]); 1100 B4 & %G AH i A (AL A & FF7(DAD)
K 2%, 32 Agilent A 7]); Xevo G2-XS QTof 4> HEFIGAX (32 Waters 2 F]); AT R N 0 Hr 4t

22. &R

2.2.1. XKEERQ)HERM

7E 250 mL = G I ABRER 120 mL, 2218 0 A S EREM 25.55 g (370.40 mmol), f5ETHE % 120°C
Ja R T 120°C 120 10.0 g (37.04 mmol) = 25 KB ER 2, INoefrilh 120 CARSERFE R B 4 /MK [
ZEW, KRB E SRR 1000 mL 0Kk, RERBEEE 0.5 /N, 4haE, BEDFAIK 2 x 100 mL ¥
%, MR L, JEUE 105°CT 4, ARRE K 10.0 g, I NN-ZH L FIEZ 100 mL i #s g
Ea, BIEBCEN 12 /0K, HhuE, JEGEAK 2 x 40 mL ¥E, HIELRAR L, D105 C TR, 5
B AAREE T 9.6 g, WTE: 91.25%. mp 316°C~318°C, CHR[3] (317°C~319°C), 'H NMR (400 MH;,
DMSO-dy), 6 =7.42 (dd, J=1.2 Hz, 8.4 Hz, 1H, Ar-H), 7.75~7.77 (m, 2H, Ar-H), 7.84 (dd, ] = 7.5 Hz, 8.3 Hz,
1H, Ar-H), 8.16 (d, ] = 1.2 Hz, 1H, Ar-H), 11.93 (s, 2H, OH), 13.70 (s, 1H, COOH); IRv: 3061, 2604, 1692,
1629, 1608, 1570, 1452, 1266, 1188, 1075; ESI-MS m/z: Calcd for C,sHgO¢Na {[M-H] }284.032 1, found
284.0323.

22.2. BZEBCESH(1a, 1D)BIERK

T 500 mL [FJEHEF A 9 g (31.69 mmol) 5 3, ZFREF 7 mL (74.05 mmol), 1,4- %753 90 mL,
IRFEMIB RSN 20 /N, [TLC MBI V CRMER):V (LR Z88):V (LIR) = 20:10:1]. B#% 60°C
TR ZE KR 1,4- FNFR, I 200 mL KR 0.5 /NE, HhuE, EBHAT 50 mL AKHEE— R, HE TR
i, EVE SO°CIUEZE T3 BB IR E K 9.5 g, ZIRA AR S alifh BHAE T & .

2.2.3. 4-ZBtE-5-FTEHE-9,10-—F-9,10- S E-2-REETE (W) 5 5-ZBEE-4-FFE-9,10-—2F-9,10-—§
BE-2-REBRRBRTEEGC)NEM

FRA AR 9 g I 250 mL BRI A, B NN-H 2 24 Bi% 90 mL, Jo/KBKEREN 5.8 g, ¥
B 4.18 mL, MZEFHEZE 100CHEFE N 4 /N, [TLC MR F: V (Hillk):V (2R 4ER) = 2:1]
JUT-ERAY(1a, 1b) 5. E 1, BFE=EMA 200 mL CH,Cl,, ¥K/K 400 mL, JN5EHEHEE 15 min, 43
i CH,Cl, CH,Cl, % 2 x 200 mL 7K%%, CH,Cl, To/KBREREA T4, 40°CIRE FIUL CHLCL R B R4,
B 100 mL F B 20ER (oA e, Bk 1 /N, g, JEUF 25 mL Ak st — e+, JEPF 45 °C
WOETE, RAfRERABREE 11 g

11 g DARERPREMAE T 110 mL L8 ZBEH, N 22 g FERCHAE T2 AR RERZEATAE, [/t
W V CAMBEN):V (LR AR = 3:1D)EEMB o mlis & 725 18459 4 2.6 g, ESI-MS m/z: Caled for
C3H»0;Na {[M-H] } 505.1366, found 505.1367; b &%) 5 1.2 g, ESI-MS m/z: Calcd for C3;H»,0-Na {[M-H] }
505.1366, found 505.1369.

2.2.4.4-Z B R-5-25-9,10-—F-9,10- —§E-2-HE8 (1a)lE Rk

2.5 g tbEY 4 IMNFE] 50 mL [BJEILAF, A THF 25 mL, 10%[%] Pd/C 0.25 g, MsEE&SES V) #
3 A BRSO 12 /N, [TLC fl(EIFA]: V (A V (LR LHR):V (418) = 20:10:1].
HUE, JEM 40°CHUEZE TAFRAAZOE LR 1.6 g, MAZBRZEE 16 mL fiidE 1 /N fEHhyE, JEYF S mL &
TR LR MRSE— U, T, JEUE 45 CIRE T4, IR ER ERPIRE 4K 1.2 go K : 75.16%, mp: 246°C~247C
'H NMR (400 MHz, DMSO-d), 6 =2.42 (3H, S, CH;), 7.35 (1H, d, J = 8.4 Hz, Ar-H), 7.67 (1H, d, ] = 7.2 Hz,
Ar-H), 7.77 (1H, t, I = 8.0 Hz, Ar-H), 8.01 (1H, d, J = 1.6 Hz, Ar-H), 8.54 (1H, d, J= 1.6 Hz, Ar-H), 12.17 (1H,
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s, OH). >C NMR (100 MH,DMSO-dy): 6 =20.67, 116.40, 118.91, 124.45, 125.11, 126.82, 130.14, 132.33,
134.99, 137.04, 137.07, 150.17, 161.37, 164.75, 168.82, 180.44, 186.58; IRv: 3445, 3074, 1770,
1691, 1640, 1609, 1578, 1459, 1419, 1372, 1353, 1331, 1312, 1278, 1245, 1225, 1193, 1155,
1097, 1075, 1051, 1021; ESI-MS m/z: Calcd for C,;H;,0O;Na {{[M-H] }325.0427, found 325.042 6; Anal
caled for C;H,007:C 62.34, H3.32, O 34.46; found C 62.58, H3.09, O 34.33.

2.2.5.5-Z Bt E-4-25-9,10-—5-9,10-— S E-2- BB 1b) AR

B 1.2 g &Y 5 IMAE] 50 mL BRI, M THF 12 mL, 10%[) Pd/C 0.12 g, hised S E =V
3, AR ERBFER M 12 /M, [TLC AMEFFF: V CRHEE):V (L LE8):V(4IR) = 20:10:1].
HUE, JEM 40°CHUEZE TAFRAAZOE LR 0.7 g, MM LBRZEE 10 mL fiidE 1 /N fEHhyE, JEPF S mL &
R BT — K, T, B8 45 COUE T8, SR AR IR 44 0.5 go K : 69.44%, mp: 238°C~239°C;
'H NMR (400 MHz, DMSO-d): d =2.41 (3H, S, CH3), 7.60 (1H, d, J = 8.0 Hz, Ar-H), 7.71 (1H, d, ] = 7.2 Hz,
Ar-H),7.96 (1H, d, ] = 8.0 Hz, Ar-H), 8.08 (1H, d, J = 1.2 Hz, Ar-H), 8.13 (1H, d, J = 1.2 Hz, Ar-H), 12.14 (1H,
s, OH) "CNMR (100 MH,, DMSO-d;) 6 =20.67, 118.39, 118.67, 124.02, 124.13, 125.21, 130.56, 132.85,
134.53, 136.14, 137.94, 150.01, 161.06, 165.15, 168.80, 180.60, 186.77; IRv: 3442, 3096, 2989,
2853, 2608, 2545, 1764, 1705, 1677, 1645, 1591, 1567, 1484, 1445, 1417, 1368, 1339, 1270,
1236, 1205, 1193, 1155, 1094, 1045, 1020, 996. ESI-MS m/z: Calcd for C;;H,00;Na{[M-H]} 325.0427,
found 325.0426; Anal caled for C;H;007: C 62.19, H3.32, O34.34; found C 62.58, H3.09, O 34.33.

3. BR 51118

TR A SIS IGAIE, A FEAR 25 2 15 21 OURE Hr (R 0 P /N B 2% T 4- Bk 3L -5-$63%-9,10- 2 41-9,10-
HB2-RRA 5- Lk FE-4-¥25£-9,10- —5-9,10- A B -2- R (EIREYI(1a, Ib)HIH| &L FEd, FE=Y)
N KT (1, 1b), F: HPLC WA 2.
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Figure 2. Mixture of HPLC
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IRZE, TECR Th g ok o0 U3 Ab 1k o 1 Je R e P o = FR ek M s 0 T 268 R Rk s 0 T REEANVRLE
X AR IR . SRS, B SO IGAIE A = MR R B R R FH R K AR LR L 2 WY, 5=
AR LB E R R B i . ERTER 10%) Pd/C AL EMEHI 4% 1ay 1b B, Frfli 0% 75 THE —
SENTEK, BT 9IRS A THE VR NI =08 KR 3.

e HE

TN B WY R A TAESEE0 % SO Tl s S A TR RO EE KY F
[2014]219 ).
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