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Improved Synthetic Procedure of Zafirlukast

WU Xiaoguo, MAO Yaqin ( Zhejiang Chengyi Pharmaceutical Co. ,Ltd,Wenzhou 325700, China)

ABSTRACT :OBJECTIVE To improve the synthetic procedure of zafirlukast. METHODS  Zafirlukast was synthesized from 5-
nitro-1 H-indole via methylation, alkylation, condensation, reduction and acylation. The methylation, alkylation and reduction are key
steps in the procedure. RESULTS Zafirlukast was prepared in an overall yield of 31. 6% . The structure of the target compound was
confirmed by IR spectra, MS, H-NMR and elemental analysis. CONCLUSION  The improved procedure avoids the use of expensive

reagents and the target compound was synthesized in a convenient way. The method is suitable for industrial manufacture.
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Fig 1 Synthesis Route of zafirlukast
3 S-EHES-[[2-FEE4-BE)XE]HRE]-1-
FRE-1H-I5|Rk (4) B &

3(88.0 g,0.5 mol) 4-% H JE-3-H1 40 78 H1 IR
(147.0 g,0.6 mol) .ZnBr, (71.0 g,0.3 mol) Fl —4
NFR(500 mL) , FERARYT N AE 60 ~65 CHi L
W14 h, BZES~10 °C,# % 30 min, 1138, &N
(200 mL) PEEUEDE. A VIR, IR ZE BRI
Mo 58 W T CH, Cl, (500 mL), 50 A
1 mol - L™'"NaOH (200 mL) , #ii$¥ 10 min, 4> 4 #l
JZo KEIMAELRR (25 mL) f216, 51 CH,Cl, (300
mL) ZEH, S IFAHLZ, 1K (600 mL) P, A HLZ
JC/KNa, SO, T4, fil g, Il Hs ZE BRI 7). 3% B2
YOI EE (250 mlL) HE 45 &, 45 TR B0 0 51 IR [ 14 4
(105.5 g,62.0% ) ,mp:235 ~236 °C ( 3CHk'234 ~
240 °C) .

'"H-NMR (CDCl,)$:8.5 (s, 1H), 8.05 (d,
1H), 7.6-7.2 (m, 4H), 6.9 (s, 1H), 4.2 (s,
2H), 3.9 (s, 3H), 3.85 (s, 3H)."” C-NMR3:
171.0, 156. 6, 140. 2, 139. 4, 134. 0, 130. 2,
129.7, 125.9, 121.7, 118.7, 115.3,110.8, 55. 4,
32.7,24.4, MS(m/e) 341 M*, Anal. Caled for C
H,N,O,: C, 63.52; H, 4.74; N, 8.23. Found: C,
63.40; H, 4.68; N, 8.19,

4 S-EHEI3-[[2-BEEA-[[[(2-BEFE) #EH
HEERE|HREIXE]RE]-1-BE-17-BIB(5) 8
il &

4(68.0 g,0.2 mol) . 4-( — FI & &) ntng
(DMAP) (6.5 g,0.05 mol) .DCC(41 g,0.2 mol) .4
2R e (34.0 g,0.2 mol ) I CH,CL, (300 mL),
PEPE IG5 ho K BN iR R IR A8 25 ~35 C it
U8 UEW T 5% £R2 (300 mL) PE ¥, 7K (100 mL x 3)
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(150 mL) . FERZE 0 °C,fRIR 0.5 h, 338, ¥ H BE
(50 mL) YRIUEYE. G U8 R, WUE R 4E T15 5
(62.0 g,63.0% ),

"H-NMR (CDCl,) 8:9.05 (br s, 1H), 8. 51
(d, 1H), 8.25 (d, 1H), 8.11 (d, 1H), 7.5-7.1
(m,7H),6.92 (s, 1H), 4.10 (s, 2H), 3.88 (s,
3H), 3.78 (s, 3H), 2.68 (s, 3H)."” C-NMRS:
164. 6, 156. 3, 140. 2, 139. 1, 136. 8, 134. 1,
131.7,130. 3, 129. 1, 126. 3, 125. 4, 120. 5,
115.7,115.0, 109.0, 55.1, 32.5,24.3,19.5, MS
(m/e ) 493 M*, Anal. Caled for C,sH;N;04S: C,
60.84; H, 4.70; N, 8.51. Found: C, 60.72; H,
4.65;N, 8.46,

5 5-qE3-[[2-AEEA-[[[(2-FEXE) @it
BEIRRERE|FXE]RE]-1-BE-1H-BIBE (6) K
Hl &

7E1 000 mL B EZH, in A 5(49.5 ¢,0. 1
mol ) , B i (1150 mL ) F1 % # ) W2 % Raney-Ni
(10.0 g) i H, % 0.3 MPa, {475 25 ~35 C ) 2
ho JN5ERe, ih ik, B BIEDE, SO UE R, 15
FEedi 2 1. FRE WM A 30 ~60 C 7 i ik (200
mL) , JIFAENE 1 h, B E1% 20 ~25 °C, FE 1 h, i
U8, AR, 70 ~ 80 C T4 3 h 1R A [ 14 6
(43.0 g, %.93.0% ) ,

'"H-NMR$:7. 93 (d, 1H), 7. 57-6. 67 (m,
10H), 3.88 (s, 2H), 3.85 (s, 3H), 3.69 (s,
3H), 2.49 (s, 3H)."” C-NMR5: 164. 6, 157. 2,
144.7,138.3,138.0,136. 3,135.2,134. 8,134.6,
132.1,129.5,125.6,125.0,121.3,114.7,110. 8,
108.0,55.6,32.5,22.9,20.3, MS(m/e ) 463 M*
Anal. Caled forC,sH,sN;0,S: C, 64.78; H, 5.44;
N, 9.06. Found; C,64.70; H, 5.38; N, 8.99,

6 3-[[2-AEEA-[[[(2-FEXE)BEBE] R
EIRE]ZE]RE]-1-BE-1H-BIBR-5-E ] FE
FRERIRSCEE (1) B &

7E 500 mL P9 ¥, A 6(46.0 g,0. 1 mol),
CH,Cl1,(300 mL) , N-F JL 0GBk (50 mL,0. 45 mol) ,
R, A BRI (22,5 mL,0. 17 mol ) ,
iR <30 °C i m5efa 25 ~35 CLRIE/ 0.5 h,
T SE 5, 18 A 4% LR (250 mL) |, 43 A HL
JZ, 7K (250 mL) PE#, Jo7K Na, SO, T 44 1%, il
B VRl v A B R, 5K B W A TG K & B (150
mL) , AR 3h, B 2% 5 C FE S, g, T
PG A 1(50.5 g, #5#8:89.0% ) ,mp: 140 ~
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141 °C ( 3CHik 138 ~ 140 C)

IR (KBr) v N-H 3 450 ¢m” (s);wc = ol 725
em” (s),1 605 ecm™ (s); vo=s =0l 300 em™ (s),1
225 em™ (s),1 160 em™ (s).' H-NMR (CDCL,) &
9.67 (s, 1H), 8.23 (d, 1H), 7.01-7. 51 (m,
9H), 6.73 (s, 1H), 6.58 (s, 1H), 5.08-5. 23
(m, 1H),3.98(s, 2H),3.79(s, 3H),3.73 (q,
4H) ,3.67(s, 3H),2.66 (s, 3H),1.45-1.87 (m,
8H),1.22(t, 3H) , "C-NMR3:164.6, 156.3, 135,
127, 109, 77, 55, 32.4, 23.3, MS(m/e ) 575M"
Anal. Caled for C;, Hy;N,0,S: C, 64.68; H, 5.78;
N, 7.30. Found; C, 64.61; H, 5.68; N, 7.28,
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