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1.0 g, 5.7 mmol] ¥ T fj (6 ml) 1, VKIKIFAH
20 °Cs oy =HINA N- AT HIE iz (NBS, 1.0 g,
5.7 mmol), FEHIRE 0~ 5°C, 0.5h N5, ke,
VKAKIB A FHERE R 1 he A A0 [ AR 2E R, 1o g,
JEDE A ke (6 mIx2) Peigk, HH/K (6 ml) T
Mg, 30 CHUE TR 1 h 5 AGEEK 9(1.20 g,
83.3% ). mp 122 °C (3C#k ¥ : 124 ~ 127 °C ).,

3- AL -1- K& -4,4- TR -2- LRt -5- g (10)

¥ 1(2.0g, 11.4 mmol) ¥ T & 15 (6 ml)
B, JKKIBAHIZE 0 C, 4 =HLIMA NBS (4.0 g,
22.8 mmol) , #HIEE 0~ 5°C, 0.5h 5. ke,
FIRPEFER L 1 he UK (Z110 ml), 207K ; ¥
AHAHRAE B TR A A 10(3.3 g, 86.6% ).
mp 80 ‘C ( 3k " . 80 ~82°C).

4,4'- W (3- BAEL -1- ZREE -2- NIk -5- B ) (4)

LAY 9(0.5¢g, 0.2mmol) . ZFEHN (0.18 g,
0.3 mmol). 1(0.34 g, 0.2 mmol) IN%E 75% £
(G ml) , BARSPFT, INEEERRS 1 h.
SRR IR AR 38 U AT . A A
BRI, LU EUTHDE 75% CBEBEE, 35 C
WETLE 1h 75 4 fH5: (0.1g), 4R 89.9% [HPLC 4
—{ki% . &i%4E Inertsil ODS-3 4 (4.6 mmx150 mm,
5um) ; ABhAR HEE . pH 3.5 BER AR
(50 : 50) ; #lvkk 254 nm; AR 25 C; Rk
1.0 ml/min] . ZHH & H 28 (0.5 ml) [F1R, FTHKE
IS 0 E 14 4 (0.07 g, 10.2% ), 4 99.6%
(HPLC H—4k¥% = 2R 1 o AHXT 1 LR B I )
1.80) . mp 350 °C (dec.) ( ik ':320 °C ) . MS (m/z) :
347[M+H]". "H NMR (400 MHz, DMSO-d;) §:
11.42(br s, 2H), 7.78 (d, J=8.0 Hz, 4H), 7.47 (t, J=
8.0 Hz, 4H), 7.24(t, J=8.0 Hz, 2H), 2.17 (s, 6H) .

PR IAK 2 ml), =R RER, o
J6195(0.2 2,29.4% ) , 4% 96.5% (HPLC IH—1biZk:
AR L, AEXT 1R BRI 5,93, 5 R IAHI{E
5AHE ) .

J-FAE-1-FE-44-W (3-BE-1-FE -5-
FR RN —4- L) -2- ALLRAsntk -5- B (5)

Bk &9 10(3.0g, 9.0 mmol) . 2 (1.4 g,

22.5 mmol) A1 1(3.14 g, 18 mmol) JNEHE : /K
(1 01, 30 ml) PRAEWF, INIEERHEE RN
2h, HRAGEKER, AEE=EGELE, JED
FIREE (5 mIx2) ke, T 40 CHETE 1 h 55K
HE A 5(2.9 g, 62% ), & 99.6% (HPLC I
— A3k s AR 4, M 1 ROAR I ] 5.93) . mp
218 ~ 220 °C (dec.) (#k " 212 ~214 C).
MS (m/z): 518[M+H] . '"H NMR (400 MHz,
DMSO-d,) &: 11.48 (br s, 2H), 7.89 (d, J=8.0 Hz, 2H),
7.71(d, J=8.0 Hz, 4H), 7.41 ~ 7.47(m, 6H), 7.17 ~
7.25(m, 3H), 2.15 (s, 9H) .

2-(3- FAEL -1- R EL -2- Mt memit -5- S 4R -4- B ) -2-
AR (6)

FAERRE (25 g, 284 mmol) Sz HEE (100 ml)
i, B KK IEEE RN 10 min ; 22183 A 2.8 mol/L
HEAENAEW (101 ml, 284 mmol), EEE, AL
BRIRE4N (30 g, 288 mmol) A1 1(10 g, 57 mmol),
T ZS 8] 4 Bk S B 3 ho SRR 4 (B S
Wil AHZEER, BRMBERGERET. IAK
(50 ml) ¥k, FFHWKERR (295 ml) % pH 2 ~
3, RPN, U, R AAalke (6.5 g,
35% ), 4ifiE98.7% (HPLC JH—4kik : %1 4,
FEXT 1 B BE I 1E] 0.53) « mp 158 ~ 160 °C (dec.)
(3C#k e 158 °C ). MS (m/z): 327[M+H]", 349
[M+Na]*. 'H NMR (400 MHz, DMSO-d,) §: 7.86 (d,
J=8.0 Hz, 2H), 7.34 (dd, J=7.2. 7.6 Hz, 2H), 7.09 (dd,
J=6.8. 7.2 Hz, 1H), 2.20(s,3H), 1.75(s, 3H) .

2- (3- FAEL -1- ZR L -2- Mbmaemik -5- S 4K -4- B ) -2-
AR (7)

BHRRESN (30 g, 288 mmol) ¥ T-7K (100 ml)
L OIAER (200 ml) A1 1(10 g, 57 mmol), jn
IE R R 3 he [N 4 B8 (0 E VAT -
AHEER, HORORE (40 mlx2) PN,
IKIZE S 2 Ja P39 R T EE (£ 100 ml)
FTRLA 1 h, 38 MIEBRKRSEZETERK (L
50 ml) WM, FEIAWEREZ (23 ml) % pH 2 ~
3 FIRBCFENT AL, L UEARRLA o A R (4
10 ml) $T2J5 T 40 CHUE T 1 h 528 1 AR AR
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A 7(13.7 g, 81.2% ), 4lif 99.8% (HPLC JH—4k
5 AR 4, AR 1 LREERS ] 1.10) o mp 175 °C
(dec.) » MS (m/z): 297[M+H]". "H NMR (400 MHz,
DMSO-d,) §: 8.87 (br s, 2H), 7.67(dd, J=1.2. 8.4 Hz,
2H), 7.56 (ddd, J=1.6. 7.2, 8.4 Hz, 2H), 7.45(dd,
J=1.2, 7.6 Hz, 1H), 2.40(s, 3H), 1.61 (s, 6H) «

1- BE -1-(3- & -1- K& -2- AL D -5- &
K -4- £)-2- RECH#ERR (8)

BWHREM (30g, 288 mmol) %7K (100 ml)
H, N 1- BB (200 ml) A1 1(10g, 57 mmol),
TP IR FE SN 3 he NN 4 3 (I IR
We WHZRZER, MR (40 mix2) PR M
W, HKBERGETRIEERY, HPE (4
100 ml) T2 1 h, 98, Kk =T 5H
K (2950 ml) ¥R, FFRWER (43 m) HE
pH 2 ~ 3 ZiRBHENT &G, I UESH o O
HE (£)10ml) $T2K)5, T 40 CHUETE: 1h, 1§
ok AR 44 8 (10.6 g, 59.5% ), 4l 99.7%
(HPLC H — A4k« s 1FE 4, AHXE 10 0% B
6 0.62), mp 158 ~ 160 C (dec.) ; MS (m/z) :
313[M+H]", 335[M+Na]"; '"H NMR (400 MHz,
DMSO-d,) &: 7.66(d, J=8.0 Hz, 2H), 7.57 (dd, J=7.2.
8.4 Hz, 2H), 7.46(t, J=7.2 Hz, 1H), 7.24 (br s, 3H),
3.93(d, J=11.2 Hz, 1H), 3.68 (d, J=11.2 Hz, 1H),
2.40(s, 3H), 1.64 (s, 3H) .
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Synthesis of the Related Substances of Edaravone

WANG Shengli, YI Bing, LI Changsheng, NIU Minghao, WANG Zhefeng*
(Shanghai Institute of Pharmaceutical Industry, China State Institute of Pharmaceutical Industry, Shanghai 201203)

ABSTRACT: In order to control the quality of the bulk drug and preparation of edaravone, five related substances of
edaravone: 4,4'-bis (3-methyl-1-phenyl-2-pyrazolin-5-one) , 3-methyl-1-phenyl-4,4-bis [ 3-methyl-1-phenyl-5- (hydroxyl) -
pyrazol-4-yl]-2-pyrazolin-5-one, 2- (3-methyl-1-phenyl-2-pyrazolin-5-oxo-4-yl) -2-sulfopropanoic acid, 2- (3-methyl-1-
phenyl-2-pyrazolin-5-ox0-4-yl) -2-propanesulfonic acid, and 1-methyl-1- (3-methyl-1-phenyl-2-pyrazolin-5-oxo-4-yl) -2-
(hydroxyl) ethanesulfonic acid were prepared and their structures were confirmed by 'H NMR and MS.

Key Words: edaravone; quality control; related substance

In order to control the quality of the bulk drug and preparation of edaravone, five related
substances of edaravone were prepared and their structures were confirmed.



